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was insufficiently protected, and that the earthing was 
defective; further, the jointing and supporting of certain 
cable was not all that was to be desired. On the other hand 
it was stated in evidence for the defence, that the official in 
question had had a lengthy experience, first. in mechanical 
work and subsequently in electrica] work, and in the result 
a decision was given in favour of the defendants, 


WE do not suppose for a moment that there was any 


ee 25 | question that the defects mentioned by Mr. ХЕгзох really 


existed. On the other hand, the term “ competent has 
not been defined, and thus prosecution is difficult. The 
fact is a man may be perfectly competent to overhaul motors 
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and carry out general electrical work, and vet be incompetent 
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The Competent Person. 

THE use of а qualifying adjective has often given rise to 
trouble jn legal documents for the reason that the mean- 
"IE of 4 word frequently depends upon the connection in 
Which it is used. А case in point is the word "competent" 
"ће Home Office rules relating to mines, Recently a 
Prosecution was inaugurated against some mining officials 
" Notland for emploving a responsible man who, it was 
“ДӨ. was not competent. Mr. Ковевт Newtson, Н.М. 
“trical Inspector. of Mines, in giving evidence, stated 
‘hat he had found a haulage motor of which the commutator 


38 | something akin to an educational campaign for the purpose 


of instructing officials in the electrical conditions found 


particularly in mines, 
— = 


Wireless Interferences. 

IT is an interesting coincidence that the discussion on 
Mr. J. E. Tavron's Paper on“ Wireless Telegraph Working 
in relation to Interferences and Perturbations ” should 
synchronise with some editoria] remarks in the “ Electrical 
World " on the same subject. But whereas our contempo- 
гагу, in the issue which has come to hand this week, is 
concerned regarding the meddlesome antennae of amateurs 
(antennae which are stated to exist bv the score round 
American cities), the interference experienced bv the 
Post ОШсе stations in this countrv originates, apart 
from atmospherics, from licensed. installations on board 
ship, and from publie stations in this and other countries. 
The activities of the casual experimenter evidently require 
some restriction in the States, since thev go so far as the 
sending out of false news, whilst good communication, even 
over short distances, is reported to be bv no means alwavs 


| 
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possible. 


The ease with which wireless signals can at present 
be rendered unintelligible must certainly be disconcerting 
to the British Admiralty, and Sir OLIVER Lopaz's doubt as 


to the efficacy of wireless communication in time of war is a 
little disturbing. 


— on 


Ат the Institution meeting last week Commander Lorine 
drew attention to the number of unskilled operators who 
are now in charge of installations on board ship, owing to 
the recent great demand for operators. The discussion, 
however, mainly centred around atmospheric interferences, 
and those due to the Lodge-Muirhead system. The former 
certainly seem connected with electrical disturbances in the 
atmosphere, possibly distant thunderstorms; but, on the 
other hand, it is difficult to explain their diurnal variation. 
Mr. DupDELL’s suggestion for overcoming present difti- 


culties by increasing the power of transmitters tenfold did 
not find favour with Sir OLIVER Горсе ог Mr. TAYLOR, the 
former preferring more accurate tuning and directive 
transmission ; whilst Mr. SORENSEN advocated the adoption 
of the Poulsen system, which, he claimed, caused practically 
no interference. It is to be hoped, however, that as opera- 
tors become more skilled, and as tuning is improved, many 


of the difficulties will disappear, to which end the Post Office 
will have materially contributed by placing their experience 
at the disposal of the members of the Institution. 


Бе: emer 


А New Cause of Fires. 


Our contemporary, the * Journal of Gas Lighting,” had 
quite a field day in à recent issue ; and all because of that 
horrid electric light, which it finds so dangerous and whose 
drawbacks it is for ever doing its best to make the public 
realise. At Middlesbrough, so we are told, something 
went wrong with an electrically driven fan in a picture 


palace ; the fan thereupon emitted blue sparks and caused 


a stampede among the audience. Two people were killed 
and several others injured. Now, apart from the fact that 


even the “ Journal of Gas Lighting " can scarcely expect a 
ventilating fan to be driven by gas, just such a similar panic 
might have been caused in a variety of other ways; by a 
taxi-cab back-firing outside, or a gas mantle in the passage 


beginning to waggle on its crutch, for instance. The next 
thing that pleased our contemporary was a possible electrical 
origin of à " disastrous conflagration at the New York 


State Capitol at Albanv, in which damage was incurred 
estimated at between £1,600,000 and £2,000,000.” And 


we are almost ashamed to mention the suggested cause ; it 


was the “fusing of an electric wire.” Really we are 
surprised at our contemporary ; we thought they had more 
originalitv. They might at least have produced another 
electric fan : we are getting so tired of that wire. 


—— dA MÀ 


WE understand, however, that the fire was not really due 


to electrical causes at all. Mr. H. B. Renwick on hearing 


the report, and knowing from experience how easily such 
statements obtain currency in this country, communicated 
hv cable with reliable and authoritative sources in America. 
He was thereupon assured that there was no evidence to the 


effect that the fire was caused electrically. But after all, 


why worry about a little thing like evidence? Evidence 
went out with the Victorian era. The phrase ^^ fusing of an 


electric wire " rolls trippinglv off the tongue, so why not go 
on using 16 ? Мг. Renwick informs us that it is thought the 
fire was due to the dropping of a lighted match by a careless 
smoker. We should think it very possible, and we recom- 


mend this possible cause of fire to the attention of our 
contemporary. 


They might use it occasionally, and vary it 
by the phrase " 


caused by looking for a gas leak with a 
lighted candle,” which we believe is quite a favourite 
occupation in some circles of society. 


оао Эа аернралаачоасанонан тоате 


Symbol for Current.— The “ Electrical World” states that 
the United States Committee of the International Electro- 
technical Commission has suggested to the National Electric 


Light Association that the letter * C? be changed to “I” on 
the Association's badge. 


Paris-Vienna Telephone.—It is announced from Vienna 
that the telephone line connecting Paris and that city will be 
opened to the public on the 20th of this month. The tariff is 


to be 6s. 8d. for an ordinary communication and £1 for an 
urgent communication, 


Simply-made Apparatus for Wireless Telegraphy.—In the 
current number of * Work” appears the first of a series of 
articles dealing with this subject. The object of the series is 
to describe the working principles of wireless telegraphy and 
to give all the necessary particulars for construction of a short- 
distance station. A perusal of the first article shows that the 
idea is well carried out, though the usefulness of the series 
would be greatly increased if reference were made here and 


there to standard works on the subject. The series is to be 
concluded in 12 parts. 


“Steering Gear Experiments on the Turbine Yacht 
‘Albion.’ ?—In a Paper with this title, read before the Insti- 
tution of Naval Architects by Dr. Hele-Shaw, F.R.S., and Mr. 
Е. L. Martineau, а description was given of а new electro- 
hydraulic gear. This gear has been tested in connection with 
a 20 H.P. steam-steering gear, and it has been found possible 
to change over from one to the other by merelv operating & 
clutch, Comparative results were very much in favour of the 
new gear, the essential feature of which consists of a new form 


of multi-radial plunger pump with eccentric adjustment for 
the variation of stroke and reversal of flow. An electric motor 
of about 3 H.P. was shown to he powerful enough for operating 


the gear, and the quickness of the action and ease of handling 
were much improved with the new apparatus. 


Apparatus for Demonstrating the Kelvin Effect.— Two 
recent. Papers in the * Physikalische Zeitschrift" and in the 
“ Archives” of the Swiss Société de Physique contain an 
account of a very simple optical means of demonstrating the 
existence of the above effect. The method is due to Prof. W. 
Konig. of Giessen. The material is a U-shaped wire, the bend 
of which dips into à mercury bath. The current passes down 
one and up the other side of the U, and its magnitude 1$ 80 
adjusted that the wire becomes red hot for a short portion of 
Из length. The two red patches are found to be displaced 
upwards or downwards with respect to each other, according 
to the sign of the Kelvin effect in the material of the wire. 
Owing to the complicated nature of the heat losses from such 
a wire, Prof. Kónig has not been able to make the method 
quantitative. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair 
Assab —Perim .............2... July 8, 1909 ... 
Malta—Tripoli........ — ...... April20,1910 ... == 
Latakia—Palura ............... May 26, 1910  ... == 
Tourane —Атоу ............... Sept 25, 1910 "Eus 
Cayenne—Salinas .............. . Mar. 15, 1911 April 7, 1911 
Bonny —Duala C 


Mar. 30, 1911 
Port Че Егапсе—Рагашаг о... April 10, 1911 
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Squirrel-Cage Rotor with Automatically Varying Resis- | approximately 2,500 lbs. per day. The plant consisted of two: 
furnaces, connected in series, both being 20 in. in diameter'and. 


tatice.—In a patent reeently issued in the United States to Mr. naces, conne 
Button McCollum a description is given of a squirrel-cage | 80 in. high inside, two 50 kw. transformers and the necessary 
secondary for an induction motor so built that it possesses high | electrical apparatus. In operation they consumed about 
effective resistance at starting and low resistance under running | 44 kw. During the run it was desired to keep the current as 
conditions, the change in resistance taking place automatically | constant as possible, the voltage varying. At the start the 
as the speed increases. The end-rings are constructed of an | voltage of each furnace was about 80 volts, but toward the end, 
alloy of steel containing more than 2-5 per cent. of tungsten. | as the slag became less refractory, due to the combination of the 
The inventor states that this material has a low resistance for | iron and zinc of the dross and the slag, the voltage of each fur- 
low-frequency currents and a high resistance for high-fre- | nace dropped as low as 45 to 50 volts. This and an analysis of 
quency currents by reason of the magnetic hysteresis loss and | the slag denoted the end of the operation, when the slag must be 
skin effect. drawn out and new put in. This was done alternately with 
Crossiàg the St. Lawrence with High-Tension Lines.— | еасВ furnace. The furnaces ran continuously until they had to 
The "Canadian Engineer" describes in a recent issue the | be relined, which was about every three or four months. 
high-tension transmission lines of the Canadian Light & Power Chemically-Active Modification of Nitrogen Produced by 
Co., which are to extend from St. Timothee to Montreal, а | the Electric Discharge.—In the Bakerian Lecture on this sub- 
distance of about 26 miles. With the exception of certain | ject, which was delivered by the Hon. R. J. Strutt, F.R.S., on 
points where greater height 18 required, these lines, consisting | Thursday last,it was pointed out that the leading facts estab- 
of eight cables, are carried on steel towers 52 ft. high, spaced lished were: (1) That pure nitrogen from whatever source, 
at intervals of 500 ft. The crossing of the St. Lawrence River subjected at a low pressure to the jar discharge, underwent some 
was, by necessity, one of these special points. The river at modification which caused it to glow for a short time after it 
this point is about 1,100 yds. wide, the depth at the deepest | had been sucked away from the discharge. (2) The glow which 
point being about 30 ft., with a current running at from 7 to | was emitted while the gas returned to its normal condition was 
У miles an hour. The crossing was made by means of erecting | not destroyed by the removal of ions. It was weakened by 
on each shore of the river two steel towers approximately | heating, intensified by cooling. This seemed to favour the 
130 ft. in height, and building at the centre of the river two | view that it was due to the re-combination of dissociated atoms. 
concrete piers extending about 15 ft. above water level, sur- | (3) The modified nitrogen acted on ordinary phosphorus, com- 
bining with it, and at the same time forming much red phos- 


mounted by a steel tower of 150 ft. in height. The span of r | 
the cables from the Caughnawaga side to the river piers will be | phorus. (4) It combined with sodium and also with mercury 
1.500 ft., and that from the river tower to the Highlands shore | at a gentle heat (say, 150°C.), forming in the latter case an ex- 

plosive compound, and in each case developing the line spectrum 


approximately 1,800 ft. z the 
Electrification of Hoosac Tunnel The electrification of the metal concerned. It also developed the line spectra of 
of the Hoosac Tunnel, in western Massachusetts, on the Fitch- | other metals, probably combining with them. (5) It developed 
burg Division of the Boston & Maine Railroad, is rapidly the band spectra of compounds, when these were vaporised 
approaching completion, and it is expected that an electric | Ш it, giving In many cases spectra of substances too unstable to 
locomotive will be run through the tube within a fortnight. be examined at the temperature of the Bunsen flame. (6) It 
The electrified section will extend from Williamstown to a point attacked acetylene, and substances like ethyl iodide or chloro- 
afew miles east of the tunnel portal, the length of the tunnel form, setting the halogen free when there was one, and com- 
proper being about 5 miles. Both tracks will be electrified and bining with the carbon to form cyanogen. This was proved by 
the single-phase system will be employed, with overhead dis- the brilliant cyanogen spectrum produced, and by direct 
tribution. Electrical energy will be generated by a steam chemical tests, such as the formation of Prussian blue. (7) 
turbo-alternator plant located  Zylonite. The construction It attacked nitric oxide, with the formation, strangely enough, 

work in the tunnel is handled |. two gangs of 75 men cach, and of nitrogen peroxide, a more oxidised substance. 
clusters of electric lamps are employed extensively on the The Lighting of a Small Room.—In a Paper read recently 
skeleton cars which serve as construction trains. A small | before the Chicago Section of the Illuminating Engineering 
zenerating plant is installed on each train for supplying the | Society, Mr. J. R. Cravath described in detail certain compara- 
lighting. The train movements are controlled bv electric signals | tive tests of illuminating equipments conducted in a living 
and continuo us telephone connection 18 maintained between roon 16-5 rt. long, Iz ft. wide and BS. tt. high. The colour 
the trains and the tunnel dispatcher’s office. The overhead | of the ceiling was very light cream; the walls were covered 
trolley wire will be located 153 ft. above the track and will be | with light green rough paper. Red portières were placed over 
"ipported at points 100 ft. apart. the door spaces and. green window shades were drawn down 
Reduction of Tin Dross in an Electric Furnace.—In а | over the windows during the tests. In the geometrical centre 
aper on this subject read before the American Electrochemical | of the ceiling was placed a single lighting unit, consisting during 
‘ciety, by Мг, В. S. Wile, the author stated that electrical | all tests of a 160-watt tungsten lamp giving 78:9 mean hori- 
“ergy was resorted to for the smelting of tin dross because the | zontal candle-power, equivalent to 773 lumens. Observations 
heat could be internally applied to the slag, which was on the | of the illumination obtained over a plane 3:5 ft. above the floor 
bottom of a shaft-tvpe of furnace, thus enabling the dross to be | were made with the lamp equipped with various shades and re- 
| y fleetors. The author expressed the opinion that the semi- 


thrown on top of the slag instead of being mixed with 16, аз was | Пес : | 
done m the old style of furnace. The dross, being on top, came indirect system wit h opal reflector was far preferable to the opal 
m Contact with the slag only at the point of reduction. The | ball arrangement, because it was not only more restful to the 
liberated gases filtered through the dross, while any tin oxide | eves, but more efficient. He said that the semi-indirect svstem 
Which was volatilised condensed in the colder portion of the | occupied a place midway between the direct system using opal 
oss. The globules of tin produced in smelting passed down ! reflectors and the indirect with opaque reflectors : it was not ag 
through the slag and lost most of their impurities, во Very comfortable as the indirect. and it Caused more pronounced 
little refining of the resultant product was necessary. In shadow. but it was more efficient and did not hide the source 
Operation, the movable top carbon was brought into contact of light entirely where some light was wanted for decorative 
“ith the lower stationary carbon, and an arc formed. The slag | effects. The author concluded from the tests that the ratio of 
745 fed in and melted, and the carbon was raised until the 
desired amount of slag was added. The dross, mixed with the 
A"! percentage of carbon, was added, and the tin tapped from 
е bottom from time to time. The loss of tin had been kept 
iul | per cent., and the average below 1 per on | oe diae: жонс HS eh Гут ар не i 
ount of ti И pec ‘count of the үе room. e test: аге i e measured eflicienev of a 


measured ethciency between а direct system using efficient 
translucent reflectors and an efficient indirect system in a room 
of the kind tested was as 3 to 5. What the practical working 
efficiency or "efficacy" of the two systems was for different 
purposes depended on the particular conditions and uses of 
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indirect svstem with opaque reflectors, although lower than а 
semi-indirect system with translucent reflectors. Tests were also 
‚ made to determine the effect of shadows thrown by an 8 in. disc 
placed 15 in. from the test plate between this plate and the light 
source. The shadow reduced the illumination on the test plate 
by 86 per cent. when the opal reflector was used at the ceiling ; 
50 per cent. with the indirect lighting arrangement with mirror 
reflector, and 61 per cent. with the semi-indirect svstem with 
opal reflector pointed upwards. The shadow with the indirect 
system was less objectionable than with the direct system. 


Surface Combustion and its Industrial Applications.— ^t 
the Royal Institution on Thursdays. March 30th and April 6th, 
Prof. W. A. Bone, F.R.S., delivered a lecture on this subject. 
In the first lecture he dealt with the scientific aspects of sur- 
face combustion, a phenomenon which was due to the accelerat- 
ing influence of hot surfaces at all temperatures upon chemical 
changes in gaseous systems. Davy, in 1816, had discovered 
that certain substances when brought into contact with hot 
platinum burnt without flame, while knowledge of the subject 
was still further advanced in 1823 by a discovery of Dulong and 
Thénard, which showed that all hot solids accelerated com- 
bustion, though platinum did so in an eminent degree. Further, 
in contact with platinum, hydrogen was burnt preferentially 
to hydro-carbons in a defective supply of oxvgen, which was 
the opposite of what was now known to occur in ordinary ex- 
plosive combustion. Various theories were advanced in the 
early days by Fusinieri, Dóbereiner, de la Rive and Faraday to 
account for this phenomenon. Dobereiner found that plati- 
num black absorbed oxygen, which could be burnt out by 
hvdrogen. Не, therefore, thought that platinum acted onlv as 
a carrier, while Fusinieri considered that platinum condensed 
the hydrogen. Other investigators were found in support of 
both views: no definite decision was come to, however, be- 
tween 1836 and a comparatively recent date. The view ex- 
pressed by Frederick Siemens that surfaces in contact with 
flame not only hindered combustion, but promoted dissocia- 
tion, was doubtless largely the cause of this. The lecturer 
then performed a number of experiments to show the stimula- 
tion of tlie activitv of a surface Бу hvdrogen aud bv carbon 
monoxide, the formation in certain cases of protective lavers of 
oxygen at the surface which retard combustion, the hindering 
influence of moisture on the surface combustion of carbon 
monoxide and the electrical condition of surfaces during com- 
bustion. In his second lecture Prof. Bone gave a demonstra- 
tion of a process of `` Incandescent Surface Combustion.” For 
this purpose a bed of refractory granular material was used. 
This was first heated externally by a flame, but when the bed 
became fairly warm the flame was withdrawn, and the bed was 
then brought to incandescence by a blast of fuel and air which 
was passed into it. In this wav verv efficient. combustion 
was obtained entirely without flame, but giving radiant heat. 
This process was shown to be applicable to a number of uses, 
including diaphragm heating, especially in relation to the соп- 
centration of aqueous solutions by radiant heat from an incan- 
descent surface in a plane above the surface of the liquid. [t 
was also shown how the process could be adapted to the heating 
of mutile and crucible furnaces by surface combustion in а bed 
of refractory granular material of the kind mentioned above, 
how copper could Бе hrazed bv radiant heat from a similar 
incandescent bed, and how multitubular boilers could be fired 
* gaseously " by surface combustion, whereby a high rate of 
evaporation. 21 Ib. per square foot of heating surface, com- 
bined with a high thermal efficiency of 94 per cent. on the net 
calorific value of the gas, might be obtained. 


- 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. С. F. С. Searle continues his article entitled °° On Resistance“ 
with Current and Potentia! Termina." 


Mr. J. Hürden contributes an article on “А Curious Coherer 
Phenomenon.” 


Electric lighting has been adopted for the extensions of Victoris 
Barracks, Windsor. A description is given of the installation. 


At the meeting of the Institution of Electrical Engineers last week 
an interesting discussion took place on Mr. J. E. ‘Taylors Paper 
entitled * Wireless Telegraph Working in Relation to Interferences 
and Perturbations.” 

Mr. W. B. Woodhouse read a Paper last week before the Yorkshire 
Local Section of the Institution of Electrical Engineers on " Public 
Electric Supply in Country. Districts.” 


This subject is also con- 
sidered in our Leading Article. 


We give an account of the discussion at the meeting of the Bir- 
mingham Local Section when Mr. N. P. Smith read his Paper on The 
Non-salient Pole Turbo-alternator and its Characteristics.” 


We give an account of Sir J. J. Thomson's concluding Коха Insti- 
tution lectures on * Radiant Energy and Matter `; and also of his 
discourse last Friday evening on a " New Method of Chemical 
Analysis.” 


We have received gn interesting communication from Mr. J. T. 
Irwin on the subject of “ Electricity Meters." 

At a recent meeting of the Physica! Society Prof. G. W. О. Howe 
read a Paper оп ^^ Oscillatory Currents in Coupled Circuits.” 

Announcement is made of the registration of a combination of 
the well-known engineering firms of Stothert & Pitt (Ltd.) and Well- 


man, Seaver & Head (Ltd.). under the style of ** Wellman, Head. 
Stothert & Pitt (Ltd.)." 


In a report to the Tramways Committee at Bradford. Mr. C. J. 
Spencer made some interesting observations as to the discrimination 
between, and rewarding of. tramway employés, 

Leeds City Council have decided to make reductions in the charges 
for electrieity for power and heating. 

Parliamentary.—Select Committees of the House of Commons have 
approved the preambles of the Northampton Corporation, the Liver: 
pool Overhead Railway and the Nottinghamshire and Derbyshire 
Tramways Bills. 

Legal.—On Saturday Mr. Justice Joyce delivered judgment in the 
action brought by the London Electric Supply Corpn. to restrain the 
Westminster Electric Supply Corpn. from inducing plaintiffs! con- 
sumers in the Westminster area to take electric current from the 
defendant company. After reviewing the facts, his lordship dis- 
missed the action, with costs. 

Ап interesting point came before the Judge at Hastings County 
Court, raising the question of what constitutes" passengers’ luggage 
on а tramear. 

Companies Meetings and Reports.—At the mecting of the Metre- 
politan Electric Tramways last week the chairman, Мг. E. Gareke. 
gave an interesting account of the progress of the company, and alse 
of the development of the undertaking of the North Metropolitan 
Electric Power Supply Co.. in which the Company is interested. 

In another portion of the Paper will be found a number of interest- 
ing reports of the meetings and abstracts of the directors’ reports of 
provincial electric supply and tramway companies. 


OBITUARY. 


WiLLIAM MippLeEToN.—We regret to record the death of Mr. Wm. 
Middleton, A.M.L E.E.. assistant works superintendent to the New- 
castle & District Electric Lighting Co. Mr. Middleton was examin- 
ing the back of a switchboard at the Close power station on Thursday 
afternoon last when a short-circuit occurred. His face and hands 
were badly burned and the upper part of his clothing caught fire. 
А doctor was immediately sent for and the injured man was een: 


veyed to the Gresham private hospital, where he succumbed to his 
injuries оп Friday morning. 


At the coroners inquest the jury 
returned a verdict. of ** Death from shock following electric burns 


accidentally sustained." The jury expressed the opinion that а 
partition between the positive and negative bars should be pre 
vided in future to prevent danger from any accident or short-circuit. 
Mr. Middleton was only 37 vears of age at his death and had been in 
the service of the above Company for 14 years. He served lus 
apprenticeship with Messrs. С. А. Parsons & Co., and when quite 2 
young man occupied responsible positions. He was married m 
1899 and leaves à widow and four young children. 


PERSONAL NOTES. 


——À а 


Mr. Charles L. Edgar, president and general manager of the 
Edison Eleetric Hluminating Co.. of Boston. С.М. А., and party sailed 
from New York оп March 30 for an extended period of rest in 
Europe. Mr. Edgar brings his car with him. He visits England, 
France. Italy and Germany. Mrs. Edgar and Mr. Edgar, jun., are 
of the party. 
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| man); R. W. Cramp, general manager, Birmingham end Midland 
Tramways Joint Committee ; H. England. general manager, Wake- 
field & District Light Railways Co.; W. E. Ireland, rolling stock 
superintendent, L.C.C. Tramways; C. W. Mallins. general manager, 
The ** Journal ” 


Liverpool Corporation Tramways; апа S. Sellon. 
“ special " number, copies of which can be obtained by non- 


is a 

members at 2s. 6d. esch. The report is fully illustrated, and covers 
43 pages. The announcement is made that the annual congress of 
the Association will be held at Edinburgh on July 13th and 14th next. 


Rontgen Society.—The problem of secondary X-radiation—the 
radiation emitted from a metal or other substance when placed in 
the path of the primary beam from an X.ray tube—formed the 
subject of an address by Prof. C. G. Barkla, of King's College, 
London, at the meeting of the Röntgen Society on April 6th. The 
value therapeutically of the rays obtained in this manner is that 
they are very soft, or readily absorbable, whereas in the case of the 
direct sheaf of rays from the tube these ultra-soft rays have no 
influence, being filtered away before reaching the exteri^r of the 
glass. Prof. Barkla divided this secondary radiation into three 
species : radiation which was entirely scattered ; secondary fluor- 
escent radiation, which was by far the most valuable; and corpus- 
cular radiation. The first of these emissions was that which pro- 
ceeded from air or from gases containing elements of the lighter 
atomic weights—carbonic acid gas. for example—and was simply 
scattered in every direction. The second type was that which pro- 
ceeded from heavier gases, such as those containing bromine or 
iodine, or metals, such as copper, zinc, lead and iron. when placed 
in the path of the primary beam. A distinction must be made. 


Prof. Вог а remarked, between the effect of filtration and that of 
With radiation going through filters of metal 


secondary radiation. 

the primary rays es well as the secondary rays had a place in the 
residue. In order to get pure secondary radiation one must have 
the surface of incidence—i.e.. the metel plate—at a certain angle so 
that, to speak in terms of light. the radiation wes reflected from it. 
The difference between the primary and the secondary radiation lay 
in the almost complete homogeneity of the letter. The essential 
condition for its production—a law which was also true of the fluor- 
escence of ordinary light—was that the primary beam should be of a 
more penetrating type than the secondary redietion characteristic 
of the particular element—lead, for example—emploved. Every 
element had its own characteristic radiation. and it was possible 
even to plot out a kind of spectrum. using degrees of absorbability 
instead of wzve-lengths. The thickness of aluminium necessary to 


absorb helf the secondary radiation varied from 1/350 em. in the 
Tne thickness of 


APPOINTMENTS VACANT AND FILLED. 


One or two draughtsmen are wanted by a large electrical firm. See 


an advertisement. 
The Electrical Power Storage Co., 4, Great Winchester-street: 
Applicants must 


London. E.C.. require a qualitied sales manager. 
have had experience of storage batteries, and possess a good connec- 


tion. See an advertisement. 
An electrician is required to take charge of an electric lighting 
installation and control of three assistants at a North of England 


biscuit factory. See an advertisement. 
The Yorkshire Electric Power Co. have vacancies for a sales 


engineer (salary £200 per annum). and for an assistant construction 
Further particulars are given in an advertise- 


engineer (salary £156). 
ment. Applications to Mr. W. B. Woodhouse, chief engineer of the 


Company, Thornhill. Dewsbury. 
London County Council require two charge shift engineers for 
Salary (in each case) £250, 


their Greenwich generating station. 
rising to £300. Council offices, Spring-gardens, S.W., to whom 


applications by 11 a.m. April 20. 


Mr. F. H. Dent took up his position as general manager of the South 


Eastern & Chatham Railways on April 1. 
Mr. J. E. Jinks (traffic superintedent of Bendigo (Victoria) tram- 


ways) has been appointed to a similar position in the Launceston 
(Tasmania) municipal tramways department. 


-— 


INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers. —The monthly ballot at this Institu- 
tion їп March resulted in the election of three honorary members, 


viz.. Lord Brassey. С.С. B.. Alfred Noble. and the Duke of Northum- 


berland, K.G., Р.С. 

| British Science Guild.— The fifth annual meeting of this associa- 
tion took place at the Mansion House on Friday last. the Lord Mayor 
(Nir Vezey Strong) being in the chair. Sir Wm. White, in su bmitting 
the report, drew attention to a statement which had been prepared 
һу Prof, В. А. Gregory. giving a full statement of endowments for 
higher education end research announced during the past year. 
Considering first the gifts for purposes of research. it гррезгей that 
to about £70,090 (omitting Mr. Otto 


in England they amounted 
ets munificent gift in 1909 of £215,000 for medical research 


B 
scholarships), А comparison of this amount with the funds avail- 
able for the same purposes in Germany and the United States was 
instructive, In the United States the gifts to research amounted 
to nearly one million pounds; and the actual grants for research 
made by the Carnegie Institution alone amounted to £90,000, or 
#2040) more than the addition to our endowments. А single 
benefactor gave £284,000 for the advancement of science in France ; 
and half а million sterling had been subscribed in Germany for the 
newly-formed Society for the Promotion of Scientific Research. As 
regards educational endowments. gifts amounting to about one 
quarter of a million pounds were made for buildings and equipment 
of places of higher education in England. The gifts for similar 
pirposes in the United States during the same period amounted to 
"v millions sterling. Prussia added a new technical university to 
the ten previously established in Germany, and the ordinary endow- 
ои universities had increased by an amount of 
о " what it was five years ago. The report also 
ШЕ ЦЫП Ба 5 Кы i of better organisation in those Govern- 
C DE i ea E with education. At present the primary, 
the Board | . E md education of the country was controlled by 
ce ка о while the Treasury was supreme in matters 
E i le ees One way out of the difficulties 
of пез Ба р Pid be to transter certain services to the ага 
*Cletifie Ende | FRU ne Mora а dui ү 
hadi n x үт way would be to appoint a. Minister 
bu ae Technica! Education Committee had drawn up 
in i en Minds. the need of co-operation and co-ordination 
а ни cation, At present a great deal of money. was 
"wing to overlapping and clashing of interests. The report 


lavi f М А К Ё 
Ing heen adopted, the president. Lord Haldane, delivered an 
He took up the 


case of iron to 1/22 em. in the case of cerium. 
water absorbing half the radiation was 1/25 ст. in the ease of iron 


and varied more or less according to the atomic weight of the metal 
until, in the case of silver. З ст. were required before the radiation 
would fell to half value, and 6 em. in the case of cerium. In thera- 
peuties the particular metal would be chosen according to the thick- 
ness of the part of the tissues to be penetrated. The X-rays being 
electro-magnetic in nature, it followed that there wes a third type 
of secondary radistioa. to whia he might le given the name of 
It corresponded to the 3 radiation of radium but was 
much less available for practical use. All heavy substances 
exposed to the primary beam emitted this particular radiation, but 
the rays passed to only an intinitesimal distance. 

Liverpool British Insulated Engineering Society.— This Society 
held their usual fortnightly meeting in the George Holt Physics 
Theatre, Liverpool University, on March 29. Mr.W. Aitken. M.L E, E; 


Dr. Gwilym Owen gave a most interesting 
The leeture was fully 


corpuseular. 


being in the chair. 
lecture on `“ Electrons апа Röntgen Rays.’ 


illustrated by experiments, Dr. Owen being asxisted in these bv the 
University demonstrators, Messrs. Pye and Welch, The thanks of 
the meeting were conveyed to the University authorities and Dr. 
Owen for their kindness in allowing the В.1. Engineering Society 
to meet there that evening. and for the interest taken in the work 


and aims of the Society generally, 


Metropolitan Electric Supply Co.—The annual staff dinner of the 
Compeny was held on Friday last when there was a numerous 


gathering of staff end guests, and a very enjoyable evening was spent 
under the cheirmenship of Mr. J. S. Hightield. The proceedings 
gained through not being too formal. and there was plenty of 
humour in the speeches of Mr. Cunlitfe Owen who proposed * Our 
Guests." Mr. А. Diosy who responded. Mr. Robert Hammond who 
proposed ** The Company.” the reply being in the hands of Mr. Frank 
Bailey, and Sir Robert Cranston, K.C. V.0.. who proposed “ The 


ae he dealt with technical education. 
rather nega eei were not so bad as w ere made out and altogether 
The Tra M о expressed: in tho report, | Chairman.” Мг. F. Hipweli, who was ташу responsible for 
mways and Light Railways Association.—The '* Journal " | organising the dinner. gave a humorous description of the worried 
` | looks of members of the staff as portrayed by dinner photographs ; 
but judging by the prosperous condition of the Company there does 
An excellent. musical 


of this А = . А : А ` 

drawn ae tation for April contains a report on *` Speed Indicators, 
P at the suggestion of the Board of Trade. The members of 

not seem to be much cause for complaint. 


the N MEE 8, Ў | 
то Committee signing the report are the following : Messrs. | | 
tt. chief engineer. Metropolitan Electric Tramways (chair- programme was intermingled with the speeches. 
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THE ELECTRICAL PRODUCTION OF STEEL AT THE 
WORES OF THE EICHER-HUTTENVEREINS LE 


GALLAIS METZ & CO. AT DOMMELDINGEN.* 


` On account of their favourable position in the vallev of the Grand 
Duchy of Luxemburg, Dommeldingen and its vicinity are specia!ly 
suitable places for the erection of large iron works. the more so as the 


native ore, which contains from 40 to 45 per cent. of iron, can be used 


without any great transport expenses being necessary. 

The Eicher-Hüttenverein have three ordinary furnaces in use at 
Dommeldingen at the present time. which are each capable of pro- 
ducing about 100 tons of рір-ігоп per dav. The furnace gas is sup- 
plied to gas engines, which in turn provide electrical energy for the 
furnaces. 


GENERATING AND TRANSFORMING PLANT. 


The transformer equipment. which is used in connection with the 
two 4-ton single-phase furnaces, described below, is usually supplied 
with energy from a gas-driven generator, delivering three-phase cur- 
rent at a pressure of 5,000 volts and a frequency of 25, when running 
at 94 revs. per min. Energy from the same set is also supplied to the 
town of Luxemburg. во that in the operation of the new installation 
care has to be taken not too greatly to reduce the power factor. For 
this reason an over-excited synchronous motor is used in the con- 
verter set. The high-tension current from the power house is stepped 
down to a pressure of 500 volts by a 600 kw. static transformer. 
whence it is supplied through suitable switchgear to the two con- 
verter sets. 

Each convertor set consists of an asynchronous three-phase start- 
ing motor designed for intermittent working. and having a capacity 
of 140 H.P. when supplied with current at 500 volts and a frequency 
of 50; a single-phase generator with a capacity of 825 to 950 k.v.a., 
with pressure varying from 3,000 to 3,500 volts ; а 715 н.р. synchron- 
ous three-phase motor with a power factor of unity and supplied 
with current at 5.000 volts and a frequency of 50; and an exciting 
set. The whole of these machines are fixed on a common bedplate. 

А special coupling, which is worked by a hand lever. allows the 
starting motor to be cut off from the set during the working period, 
while, should its speed exceed during starting the synchronous speed 
of the synchronous motor, a centrifugal arrangement. fixed at the end 
of the shaft, cuts it out of circuit. so that the machine cannot be 
strained by the high speed. After synchronism has been obtained 
between the asynchronous motor and the generator at the central 
station, the starting motor is cut out by means of the coupling. On 
account of the load being thus tuken off the speed of this motor rises 
to а certain value, when the centrifugal arrangement, mentioned 
above, short-circuits two of its phases. The decrease in vol tage which 
occurs on this account causes an automatic cut-out behind the switch- 


board to come into action. This in turn operates a three-pole switch, 
and cuts out the motor from the network. This switeh is fitted with 
coils which during the usual course of working act as hold-off mag- 
nets, and keep the switch closed. The short-circuiting arrangement 
consists of simple contacts against which brushes of thin copper strip 
are pressed by means of a knee.jointed lever. When a pressure of 
500 volts is reached a resistance is placed in series with each of the 


magnets, and when the voltage has risen about another 20 per cent. 
ss * s ji Y "P М Al L] ' ч ay È 1 

the switch operates. This arrangement is necessary, as cutting 

of the voltage off only one phase would not be sufficient. "To guard 


against arcing at these switches the upper contact is provided with a 
spark arrester, the cireuit on which is closed before the main brushes 
come into action, while it opens after them. Switching in is effected 
by means of a rod switch from the front of the switehboard. 

The switchgear, which is arranged in the kasement of the trans- 
former house, includes, besides that dealing with the cables 
going out to the furnaces. the generator oil switches. These 


are fitted with maximum eut-outs, and their position is made known 
by means of control lamps on the switchboard. Further. there are 


; . . ‚| 
the usual current and pressure transtormers for the measuring 1n- 


struments. as well as selector switches on the high pressure “bus 
bars. Ја connection with the oil switches used, it may be mentioned 
that these are fitted with automatic overload cut-outs. The switch 
is automatically returned to its off position by means of spring power, 
the spring being released by an electromagnet. The winding of this 
magnet is placed directly in series with the high pressure system. The 
contact arrangement by means of which the signal lamps are switched 
on and off is arranged at the back of the switchboard. The switch- 
board consists of five panels, two of which are provided with instru- 
ments in connection with the synchronous motor. Оп the third is 
mounted an aperiodic ammeter which is placed in the three-phase 
furnace circuit, an aperiodic voltmeter for the 500-volt three-phase 


—— 


* Atstract of an article in the ~“ Electrotechnische Zeitschrift.” 


network, an aperiodic voltmeter for the exciter circuit, and a volt- 
meter change-over switch, as well as phase and frequency measurers, 
The arrangements of the latter are shown in Fig. 1. 


FURNACE INSTALLATION. 


The steel furnace building is of girder construction filled in with 
bricks, and is divided into two shops each 60 ft. wide by 450 ft. lony. 
The southern shop contains the two single-phase furnaces, three- 
phase furnace No. II. and the space for a fourth furnace. The general 
arrangement is shown in Fig. 2. In this space at the present time a 
}-ton test furnace is installed. There is also а Wellmann mixer, 
fitted with tipping gear, of from 15 to 20 tons capacity, a drving oven 
for cores and moulds, the core factory and foundry. as well as an 
automatically working apparatus for mixing the foundry sand. In 
front of each furnace, which is raised 10 ft. from the floor, and on the 
tipping side, are tracks for the trucks carrving the molten metal. and 
immediately behind them a pit into which the slag can be poured. 

Adjacent to this shop is another in which are placed various 
machines for working the castings. The largest and most compli- 
cated pieces can be cleaned here, and leave the works quite ready for 
use. The machines themselves are practically exclusively driven by 
motors, the larger ones being worked on the individual drive system. 

The incoming cables from the convertor house are run in ducts 
direct to the south wall of the furnace house, whence each goes singly 
to the place where it is employed. In order to allow plenty of room 
comfortably to work on the furnaces the latter are placed some dis- 
tance apart, as shown in Fig. 2. The furnace platform is built out 
from the south wall of the furnace room on reinforced concrete plat- 
forms. On the outer side it is provided with iron railings, and is sup- 
ported by eight square pillars. The furnace platfrom is reached 
from the Hoor by means of conerete steps. 

The most important part of an induction furnace is the trans- 
former, which, аз is well known, works on the following principle : 
The single-phase current flowing through the primary winding in- 
duces a large current in the melting rings which, to a certain extent, 
forms a short-circuited secondary winding. This secondary current 
brings the whole content to à molten condition. Alterations in the 
current strength, or the temperature, can Бе easily effected by vary- 
ing the machine voltage by means of the exciter regulator. In the 
case of three-phase furnaces voltage regulation may be effected by 
means of a regulating transformer and rheostat. 

The two single-phase furnaces at Dommeldingen are of the same 
{уре and construction. Each furnace contains a furnace transfor- 
mer with a maximum output of 950 k.v.a., the pressure being 3,500 
volts and the frequency 25. The iron core, which is built up of 
transformer sheet iron and is insulated with paper, carries on each 


limb a well-insulated primary winding. This surrounds the second- 
ary winding, whose ends are fastened to the cast-steel pole plates. 
Round the transformer windings on each leg are placed protective 
coverings, which rest on projections from the lower voke. This 
covering is surrounded at a short distance by a second covering, 
whose lower flange rests on the brickwork of the wall foundations. 
This second covering affords a special protection to the winding 
against heat radiating from the brick work, while the inner covering 
acts principally as a cooling cover, and by it cold air is brought in. 
As the covering cannot, of course, be closed, the separating pieces are 
bridged over with micanite. Ву means of a ventilator cold air is 
drawn through the space between the winding and the inner cover- 
ing and between the air ducts on the transformer сеге, so that the 
temperature of the winding is kept within certain limits. By this 
arrangement of the protective covering combined with the great 
cooling effect obtained by the blast, the temperature of the windings 
never exceeds that leid down in the V.D. E. rules. in spite of the fact 
that a furnace working at a temperature of from 1.600€. to 1,700 C. 
is within а foot. As the furnace is arranged for tipping. the tube 
through whieh the blast is brought in must be provided with a tele- 
scopic arrangement and draw-out pieces fitting into the main pipe 
through which both transformers arms are fed. Care is taken to 
provide a similar division and distribution of the air inside the cooling 
cover. By a special arrangement of the parts, which prevents the 
escape of the air. the windings are cut off from the atmosphere, and 
the falling in of foreign bodies and dust is thus prevented, while, 
owing to the care taken, any contact with the current-carrying part 
is rendered Impossible. The primary winding on both legs is held 
fast to the foundations by means of process screws and plates, and 
rests on coil carriers. Тһе connections come in through the lower air 
duet being insulated at this point by stabilit brushes. Connections 
to the secondary winding are made from above, and are tixed to the 
pole plate ends which project from the furnace cover. Lt is espe- 
cially important $0 to arrange the windings that any deformation and 
short-cireuits, which might thus occur, are prevented. The primary 
coils are connected tog..ner by means of copper strips placed under 
the furnace. On each side of the furnace is placed a semi-circular 
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brass bar, which is connected to one pole of the winding, and which 
is used for conveying the current from the brush carriers. On this 
bar slide three carbon brushes, whose holders are fixed to a gas pipe 
by means of screwed plugs, insulated with stabilit bushes. The 


feeder cable is led through this pipe to the brushes. 

In order to be able to measure the blast temperature at different 
places in the transformer winding three thermo-elements of copper- 
constantan are arranged in each of the cooling covers. Conductors 
from these are led to à multi-way switch on the wall of the switch- 
board, and are there connected to a galvanometer. The galvano- 
meter is calibrated both in milli-volts and degrees. 

A 75н.р. three-phase motor connected to the 500-volt network, 
and running at 975 revs. per min. is placed at an angle of 75 deg. to 
the horizontal and drives a centrifugal ventilator. The capacity of 
this latter is 26,009 cubic ft. per min., the air being drawn through a 
filter house placed outside the south wall. Filter cloths catch any 
dust, s0 that the air. when it finally reaches the pipes, is practically 
clean. The regulation of the air supplied is effected by altering the 
speed of the ventilator motor. Behind the ventilator and imme- 
diately in front of the first furnace dampers are fixed to regulate the 
supply of air to each single furnace. А second ventilator of the same 
size as the first serves as a reserve. The ventilator is housed in with 
sheet iron, while the motor is so arranged that the flywheel can 
quickly and simply be removed. 

Tipping is mechanically effected by means of a 10 н.р. three-phase 
crane motor working off the 500-volt circuit, and running at a speed 
of 710 revs. per min. It is switched in or out from a motor switch- 
board fixed to the wall. It is controlled from the platform by means 
of a controller placed near the instrument switchboard for the fur- 
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Fio. 1.—DIAGRAM ог PHASE AND FREQUENCY МЕТВВЗ. 


пасе. Great emphasis has been laid on the exact operation of the 
tipping equipment, seeing what would be the direful consequences of 
any breakdown. А differential hand brake worked by a magnet 
automatically provides a practically instantaneous stoppage of the 
tipping equipment directly the motor is cut out, and this fine sub- 
division of the control allows very small tipping movements to be 
made. The method of operation of the brake magnet. which is in 
parallel with the motor, is such that on starting the motor the brake 
magnet is switched in and the brake lifted. When the motor is cut 
out the counterpoise falls and the brake comes into action. The 
ise pin consists of a three-limbed solenoid. The brake weight 
air da raised and let drop softly and without jerks by means of an 
bea ur mg arrangement, its very simple construction allowing it to 
AT > | protected against dirt and rough handling. At the 
As the Ш ов on a certain wattless current flows through it. 
must pull of the magnet falls with the decreasing voltage. the leads 
Ron ps pss that there is no great voltage drop. When the 
ну Е rawn up the current із greatly choked so that the energy 
In order "a very small, even when the coil is left on for some time. 
sticking or о the winding burning out, owing to the brake rod 
р dn magnet being overloaded, fuses are provided. | 

steel and 17 do РЕШЕ angle of the furnace is 45 deg. for pouring 
that these limit ‚ In a backward direction for pouring slag. In order 
reak the de Ad not be exceeded, overrunning switches which 
*witehing in par are provided. These are fitted with automatic 
о а the general form of the Martin furnace. 
the fumace йо , m udes a roller-way carrying the furnace, and 
the slack ang s thetwo doors for charging, pouring, removing 
Puddling. The tipping arrangement consists mecha- 


nically of two upper and two lower cast-steel runways, on which 
there are two sets of rollers, each consisting of 11 cast-iron rollers 
160 mm. in diameter, А geared wheel is fixed rigidly to these rollers 
and engages with two steel driving wheels fixed on a shaft which is 
driven through a leather coupling by means of the motor mentioned 


above. 

The furnace body proper consists of iron plutes $ in. thick, which 
are surrounded by the transformer core and are coated on the inner 
side with fire-resisting brickwork. 

. In Dommeldingen, owing to the continuous working. basic coating 
material was used. The heating of furnace rings requires, when 
working in the ordinary wav, a load of about 180 kw. on the 350 kw. 
furnace for about 8 hours. The furnace is then fed with molten pig- 
iron, so that the energy taken becomes nearlv the standard value, and 
can be brought by regulating the machine voltage to any desired 
amount, according to the requirements of the charge. On the pudd- 
ling side of the furnace platform are provided two doors which can 
be drawn up by means of а winch and the space in front of the 
pouring snout left free for tipping. The molten metal is poured into 


a large cauldron of 20 tons capacity, which is brought up bv a 
In order easily to get rid of the slag, gullies are 


travelling crane. 
arranged in front of the furnace leading below. whence the slag is 
taken away in special barrows. 

The position of the furnaces and the switchboards is shown 
in Fig. 2. One of these panels is used for controlling the single- 


phase furnaces and the other for controlling the three-phase furnace 
A switch pillar has been 


and the }-ton experimental furnace. 
The pillars for the single-phase 


erected for each furnace. 
furnaces are each fitted with a power indicator, an ammeter and 


a voltmeter (which are connected to current and pressure trans- 
formers in the cells under the furnace floor). and a hand lever for 
working the oil switch, as well as two coupled hand-wheels for the 
remote control of the main exciter regulators. Near the switch 
pillar is the controller for the tipping motor and a loud speaking tele- 
phone mounted on a pillar. On the wall are tixed the ammeter and 
voltmeters for the tipping motor, as well as the motor switchboard 


Fic. 2.—GENERAL ARRANGEMENTS OF THE FURNACFS АТ DOMMELDINGEN 


and the temperature galvanometer with its three-way switch which 
was mentioned above. The wooden floor of the platform is insulated 


with rubber matting. 
Underneath the furnace floor is a room in which are fixed the 
Here also are the 


switch cells for the furnace and the regulators. 

ventilators mounted on concrete foundations. a« well as the pipes in 
connection therewith. The regulating tran-tormer for the three- 
phase furnace is also fixed here. The switch cells for the single-phase 
furnaces are each 3 ft. 6 in. wide, and are separated from each other 
by a concrete wall 6 in. thick. The two-core cable from the power 
house ends in a sealing off box, whence each cable passes through the 
cell and is fitted with a single-pole separating switch. current trans- 
former, voltage transformer whose fuses are in parallel with the main 
circuit, and а double-pole oil switch remotely controlled from the 
switehboard. All the high-tension gear is contained in this room. 
and the instruments on the switch pillars carry only low-pressure 
currents. The walls of the switch-room are plastered and the room is 
kept free from dust by the doors. From the cells the cables go in a 
trench to the brush holders on the furnaces. The bars on the fur- 
naces are of semicircular shape to allow the current to be kept on 


during tipping. 

The general arrangement of the three-phase furnace is similar to 
that of the single-phase furnace. The furnace is of circular shape. 
Naturally three-wound cores are used and three induction rings, 
The yoke is of horseshoe shape, so that it encloses the working space 
on three sides. The three-phase furnace has the important advan- 
tage over the single-phase type that, owing to the arrangement of the 
cores in the molten bath, a regular revolving field is set up. which 


causes the molten material to be kept in motion. thus leading to a 
Fresh portions of the charge are 


good mixture of the contents. 
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always, therefore. coming in contact with the slag, so that the re- 
fining process is much accelerated. A melting of the scrap 250 takes 
place, thanks to the good mixing together of Ще beth content in a 
short time, as continually fresh fluid masses are flowing over the 
scrap pieces and bringing them to the melting point. Combined 
direct and induction hesting is employed in this case also by means 
of pole plates. The transformer cores are wound with the primary 
and secondary windings. One end of the latter is connected to a 


neutral point and the free ends are fixed to wide copper bars which 


wre connected to the pole plates. These are fixed in the furn sce 


foundations at the places where the two melting rings eross the work- 
ing hearth—that is, at the crossing point of the secondary circuits in 
that part of the middle hearth which acts as a heating resistance. The 
charging and tipping of the slag is effected through the two doors at 
the back. Slag producing ingredients can be introduced through 
either door. Mechenies! tipping of the furnace is effected in the 
same way as in the cese of the single-phase furnace. 

The transformer which supplies the three-phase furnace has a 
maximum output of 400 k.v.a. with a power factor of 0-7. The 
working voltage is 500 volts and the frequeney 50. 

In this case, too, the windings are surrounded with induction free 
covering, through which air from the ventilators is supplied. The 
furnace voltage is regulated very easily by a transformer, which is 
connected to the primary 500-volt circuit and to a three-pole rheo- 
stat, which allows six different voltages to be used at the furnace. 
‘This transformer is air-cooled through an offshoot from the main 
pipe. In general, the tipping and switching arrangement are кі 
to those used on the single-phase furnsces. 

For communication between central station, transformer house and 
furnaces a loud-spesking telephone installation is in use. In the 
furnace house. as mentioned above, a telephone is placed on a piller 


near the switehboard, while at the central station and convertor 
house wall instruments are used. The two furnace positions and the 


central station can all ring up the transformer station. and can be 
rung up from thence by using a line-selector drop-annunciator in- 


strument. No arrangement is made for the furnace house to speck 
o the central station, as this is not necessary. 


OSCILLATORY CURRENTS IN COUPLED CIRCUITS.* 


BY G. W. О. HOWE, M.SC. 


Summary, — The author describes the method of demonstrating with 
an oscillograph the currents in coupled oscillatory circuits containing 
capacity and inductance. The oscillation of energy between the 
circuits is discussed mathematically and the conditions are shown to 


agree with experimental results. The quenching of the spark in the 
primary circuit is tinally considered. 


If à condenser with a capacity of K farads be charged and then 
discharged through an inductance of L henries. the resultant current 
is oscillatory if the resistance of the circuit is less than 2 VL К. 
The oscillatory current has a logarithmetic decrement of В 24L per 


period, and if. R is small compared with L. a frequency of — 21 

DIL 
Bv taking condensers and inductances of suitable values, these 
oscillatory currents can be shown on the lecture screen. by means 
of the Duddell projection oscillograph. To do this conveniently. the 
ordinary charge and discharge key is replaced by three brushes 
rubbing on а special commutator which is fixed to the spindle of 
oscillograph motor. so that a number of similar wave-trains are 
superimposed. on the screen. As shown in Fig. 1, the commutator 
consists of a brass cylinder, В, certain. parts of which are cut away 
and replaced by insulating material, I. During a short interval 
the condenser 15 connected across a direct-current supply, from 
which it is then disconnected and discharged through an inductance, 
in series with which is placed the strip OS of the oscillograph, 
suitably shunted. This oscillatory circuit is only broken while the 
condenser is being charged. In the experiments shown, the capacity 
consists of four Western. Electric Со. condensers, nominally of 
5 mids, connected: in parallel, while the inductance 15 an air-core 
choking coil of 28 millihenries with a resistance of 0°32 ohm. The 
oscillations have a frequency of 220 per second. The curves accont- 
panying this Paper were obtained by placing a photographic film on 
the tracing desk of the oscillograph and exposing for a few seconds. 
The measured resistance of the circuit was in all cases about halt an 
ohm. while the resistance calculated from the decrement is about 
1-5 ohms. The condensers are, therefore, the main cause of damping 


in the circuits. Ву placing a variable resistance in the circuit the 


damping can be increased until the circuit is made non-oscillatory. 


When a circuit contains à spark-gap the conditions are somewhat 


———— — ——M— 


* Abstract of a Paper read 1 efore tie Physical Society. 


modified, as the resistance in the gap, and therefore the decrement 
of the circuit, Increases as the current decreases in amplitude. au 

We shall consider the case in which the two oscillatory cireuits are 
adjusted to have the same natural frequency. The second strip of 
the double oscillograph is put in the new oscillatory circuit, and the 
two inductances so placed that they mutually affect each other (see 
Fig. l) When a discharge passes through the primary circuit, 
energy Will be transferred from the primary to the secondary circuit. 
If the mutual inductance between the coils is low, the rate of this 
transfer of energy will be small compared with the rate at which 
energy is fritted away bv the damping in the primary circuit. The 
secondary current will then never be strong enough to have апу 
marked effect on the primary circuit bevond a slight increase in its 
damping. In the secondary circuit we shal) have a train of the 
natural frequency, increasing in amplitude up to a certain point and 
then gradually decreasing. 

If now the coupling between the two circuits be tightened-—7.e.. 
if their mutual inductance be inereased-—the transfer of energy 
takes place at a greater rate and goes on until the energy is entirely 
transferred to the secondary circuit. the amplitude of the primary 
current being reduced to zero. The action then reverses, the role 


of primary and secondary being intercharged until the energy has 
been entirely dissipated. 


It can be shown mathematically that, although the two circuits 
may be tuned to have exactly the sams periodic time, T, when 
oscillating alone. the oscillatory current in each circuit will now be 
the re-ultant of two superimposed harmonic oscillations of different 
frequencies. If T, and T, be their periodic times, Түз v Т?з? 
and T,— УТ: 2, where z—4—M4'K К, We have already seen 
that 4 K, =4” К.С, The ratio M v LL, is generally 
known as the coupling and designated by А, so that 7?-: kT? and 
T,—T 1k and T,—T 4'1— k. 

The superposition of these two harmonie oscillations of different 
frequencies will result in beats, and if Тү be the periodie time of 


Fic. l. 


these beata, it is evident that. Tp- 


number of waves in each beat is 
Tu VI kv l— k 
T жр k 
A half of this number will be the number of oscillations made by 
the primary current before the energy has been all transferred to 
the seeondary circuit, which is very important from the point of 
view of the probability of the spark in a radio-telegraphie sending 
apparatus being quenched at this moment, 


ТТ. (T,— T). and that the 


In the table the com- 
plete oscillations per half-beat is given for various values of the 
coupling. It will be seen that when the coupling is less than a third, 
which is always the ease in practice, the number of complete oscil- 
lations per beat is the reciprocal of the coupling, ‘This agrees very 
well with the experimental results given in the Peper. 


k No. of waves per n No. of waves per 
у half- beat. à half-beat. 
QUS- салыы 0:10 QUE uc s o 
D]. thas seeds 0:5 0:5: ip ..... 0°84 
02. 4 Seiten СИД OD: жиган ... 0°63 
OS  ... raas (ү. 


If the coupling is tight it seems to be immaterial whether the 
damping resistance is placed in the primary or in. the. secondary 
cireuit. When the coupling is loose it still seems immaterial so far 
as the secondary circuit is concerned. but not entirely so in respect 
of the primary circuit. If the frequeney of the oscillations is in- 
creased bevond a certain point. the Duddell oscillograph will. be 
unable to follow the rapid variations of the current. The only form 
of oscillograph which can then be used is that depending on the 
detlection of the cathode raysin avacuumtube. In radio-telegraphy 
the high-frequency oscillations are always investigated indirectly by 
means of a so-called wave meter, which is simply an oscillatory cir- 
cuit, the natural frequeney of which can be varied over a wide 
range. It will act as a harmonic analyser, picking out and respond- 


ing to any oscillations of its own frequency in the circuit with which 
it 1s loosely coupled. 


и 
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In the sending apparatus of a radio-telegraph station we are met 
If the primary oscillating circuit containing 


with this difficulty. 

the spark-gap be loosely coupled with the aerial, the electromagnetic 
waves sent out will have one definite frequency, but the transfer of 
energy to‘the aerial will take place so slowly that the major portion 
of the primary energy will be frittered away in the spark-gap. If, 
on the other hand, the circuits be coupled tightly, the energy will 
surge backwards and forwards between the two circuits and powerful 
electromagnetic beats will be sent through the ether. This will 
reduce both the efficiency and the possibility of sharp tuning. The 
obvious way out of the difficulty is to break the primary oscillating 
circuit at the first moment that all the energy is transferred to the 


In connection with the recent discussion on Messrs. Ratcliff 
and Moore’s Paper we received the following communication 
from Mr. J. T. Irwin, which was unfortunately crowded out of 


our last issue :— 
In the Paper presented to the Institution of Electrical Engineers 


on March 23rd the authors bring out many points which are well 
worth careful consideration, especially as their conclusions are sup- 
ported by carefully carried out experiments. 

In considering the effect of à rapidly varying load on shunted 
ampere-hour mercury type meters it is necessary to divide the meters 
into two classes; first, those like the Ferranti (old) type where the 
torque is proportiona! to the square of the current, and, second, those 
where the torque is proportional to the current. 

In the first case. if the ratio L/R in the shunt is equal to L/R in the 
bath circuit the currents will divide up proportionally to their resis- 
tances and the torque will be proportional to the square of the current 
in the mains. If the fluctuations of the current are rapid, as for a 
motor driving г punching machine, then the speed of the meter will 
not have time to change as the current changes and the meter will 
have a mean torque proportional to the mean squere of the current, 

and as the voltage is assumed constant it will register proportional to 
| the root-mean-square current. But the power taken from the mains is 

proportional to the mean current, and if the meter has been cali- 
brated with 2 steady current the meter will always register foo fast by 
an amount depending on the ratio Сь.м.з./Сшеап. ; 2 ratio that could be 
theoretically very large, but in quite ordinary cases might give an 
error of 5 to 10 per cent. 

If a non-inductive shunt is put across the meter the current from 
the mains divides between the two circuits ; but owing to the induc- 
tion in the bath circuit and series magnet the variation of current and 
the ratio Cg w.s./Cmean. is less in the meter than in the shunt, but the 
mean current in the bath circuit is determined by the ratio of resis- 
tances only, so the effect of putting non-inductive shunts across the 
meter would be to decrease any inaccuracies that might crop up 
owing to rapid variations of load. 

In the second class of meter where the torque is proportional to the 
current, the introduction of inductance into either of the circuits 
will introduce no error às long as the voltage remains constant, as tlie 
current (mean) in each circuit is determined only by the ratio of 
resistances, and the torque is proportiona! to the true power. 

In the letter part of their Paper the authors show the effect of 
wave form on the reading of an induction meter. These results can 
be easily explained. The current flowing in an alternating-current 
circuit and the pressure across it at any instant can be written as 


Fic. 2. 


aerial, and thus make its return. to the primary circuit impossible. 
Max Wien, in 1906, found that by making the spark-gap very short 
and thus ensuring that no part of the spark-path was very far re- 
moved from a large mass of cold metal, the disruptive strength of 
the gap is so quickly restored that the circuit is effectually broken 
if the current in it fall to a small value for a short time. Тһе more 
efficient the quenching of the spark, the shorter will be the time 
during which the amplitude of the current must remain small in 
order to prevent the spark restriking, and therefore the tighter can 
be the coupling. This is of great advantage, as it lessens the time 
during which energy is being dissipated in the spark. 


Fic. 3. 


To represent this on the oscillograph it is only necessary to break 
the primary oscillating circuit at the moment when the amplitude 
of the primary current has fallen to zero. The simplest way of doing 

18 {0 rearrange the connections to the commutator as shown in 
2. The speed of the motor must then be adjusted so that the 
short interval during which the primary current is closed is equal 


follows :— 
V= v, sin (pt) + г, sin (3pf - a) 4- v. sin (Spt +8). 
A= A, sin (pt + ф,) + A, sin (3pt + ps) + A, sin (Spt + ф.), 


and the mean power over a complete сус is equal to 
A,V, cos Ø, + У, А, cos (a—@,) + У, А, cos (3— $,), 


since terms involving different frequencies when multiplied together 
and integrated give zero value. We, therefore, get the result that the 
total power is the sum of the powers due to the fundamental 3rd. 
Bie; ТЕШ гараз waves, each considered separately, and if the reading 
of a meter is made independent of frequency it will a'so be inde- 
pendent of wave form аз long as there is no appreciable change in the 
permeance of the magnetic circuits. We also get the result that, if 
only the meter reads correctly at one particular frequency and if one 
of the curves is a sine wave of this frequency, it does not matter how 
distorted the other is, the meter will still register correctly. That is 
to say, if the pressure wave form of an alternating-current system is 
kept a sine wave. then an induction type meter can be used to register 
the energy on very distorted waves of current such as are lamp cir- 
cuits, rectifiers, &c.. but this is Бу no means true where the voltage 
differs from a sine wave. It would be equally true that for a sine 
wave of current it would not matter how much the voltage was dis- 


Fig. 
to the time taken for the transfer of energy from the primary to the 
“condary circuit. The result obtained is shown in Fig. З. If the 
quenching of the spark is not effective enough to quench it at the 


‘rst opportunity it ma i i i i 
2202 y succeed in зо doing thenext time the primary 
amplitude falls to zero. In Fig. 4 the quenching occurs at the third 


Fig. 4. 


att » 
to apy, à matter of fact a spark-gap would cause the decrement 
loo BM ig than that shown in Fig. 4. The spark may be 
às quickly. Ta minimum current cut-out which we try to make 
Aes acting аз possible. 

in M pe thaps be drawn to the ironless choking coils 
ОТ general labo гу circuits. They were designed by Prof. Mather 
the six cores lacs tory use. They are wound with six-cored cables, 
ing brought out to a plug-board. The frame work 


torted. 

In the cases the authors consider, they are dealing with a non- 
inductive load, and the shape of the wave is the same for both cur- 
rent and pressure. When the harmonic is superimposed on the 
fundamental the two waves, according to the above equation, could 
be considered quite separately as giving power to the resistance. 
Reversing both the current and pressure waves of either component 
should produce no change in the reading since the power is not 
ls of wood м | altered, and it will be seen in Table II. of their Paper that this is ргас- 
inductance ig fr re and entirely free from metal. The range of | tically the case. The reason it is not absolutely true is that the 
om 7 to 250 millihenries. The power-factor at 50 | generator giving the fundamental has also a third harmonic, and that 
this will be added vectoria!ly to the impressed third harmonic due to 


‘Feles per second is only 0-03, 
D 


Digitized by 
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the second machine, and will not give quite the seme value of the 


third harmonic when the termins': of the second mzchine are re- 
versed. 


very often tind that at the sending end of a high-tension underground 
main where there is а capacity current flowing in to the main the 
meter reads less than the one at the receiving end by аз much as 10 per 


cent., and this even when the meters have been carefully calibrated 
beforehand. 


It is seen that in practice the meters always read slow, and the 
higher the value of the harmonic in the resultant wave the slower the 
meters read. This is undoubtedly due to the fect thet they do not 
register correctly the power given by the higher harmonies. 

The curve herewith was obtained by the writer for an induction 
meter, tested on a varving frequency et unity power factor. lt 
shows that a meter which wes correct at its normal frequency of 50 
was 15 per cent. slow at 150 ~. end 23 per cent. slow at 250 ^. 
Therefore. we can tell at onec. if we know the composition of any 
wave, how much the error in reading will Le. 


The conclusion to be drawn is that each type of meter should be 
tested at frequencies much higher than those at which it is to be used, 
апа rejected if not up to a detinite standard. The standard need not 
Le a very rigid one. А meter as good as meter В would be quite 


accurate enough for any practical case, whereas meters C and D 
would be ruled out. 


The arrangement the cuthors adopted in building up their wave 
wes to put two machines in series and to messure the voltage weross 
esch machine, the voltage across the two end the wave form of the 
resultant on load. It is evident in this case that the composition of 
the wave cannot be judged by the voltage across exch machine, since 
ech machine will act єз en inductive resistance to the current sent 
bv the other machine and ineresse the reading of the voltmeters 
across each, but will decrease the voltage across the two, In this 
case the only satisfactory way to find the composition of the resultant 
wave is by analysis. On analysing out wave No. 4 the writer tinds 
the amplitude of the third harmonic about 40 per cent. of the funda- 
mental and the fifth harmonic bout 10 per cent.. and, therefore, 
according to the above curve the meter should read 


THE ELECTRICAL EQUIPMENT OF VICTORIA 
BARRACKS, WINDSOR. 


The consiruccion of barracks for the accommodation of 
troops has of recent vears been undergoing many modifications, 
all of which are for che bester. The old arrangement was to 
provide such accommodacion as ihe canteen, reading and 
recreación rooms in. blocks separace from chose in which the 
men slepe. М was usual, too, for ihe nien io sleep. eat and 
cenerally live in the same rooms. а noc аіхосе her healthy or 
pleasant arrangemenz, Furcher, any provision. for sanitary 


requirements in chese older. buildings lefe much to be 
desired. 


(1-0): 4 (0-83)(0-4)2 + (0-7 7) (0-1)? 
(1-0)? (0-4)? + (0-1)? 
of the true energy —i.e.. about 2-3 per cent. slow. This gives about 
the same value as meter А tested by the authors. The analysis of 


curve No. 5 gives the third harmonie equa! in value'to the funda- 


The new svscem of barrack construccon is verv different 
mental, and, therefore. the meter would read 


from the old, and mav be said то be exemplified in the new 
Моск which has тесен у been added to Victoria Barracks, 
Windsor. These barracks ac present accommodare а battalion 
of Foot Guards, and it is proposed co substicute the accommo- 
dation in the new block for chat in one of the old blocks, which 
is to be pulled dowa. The scheme of the new building has been 
planned on the basis of accommoda:iüg vwo half baviahons, 
each unii being complece in іске in relacion to day, cooking 


and lavacory accommodacion. Both units have, however, the 
use of the recreation room. 


(1-0)? + 0-35 -0)2 
(1-0)? + (1-0)? 


50:025 


of true value, ог 775 per cent. too slow, which agrees again with 
meter А. It is inferred trom these curves that meters A and B would 


The buildings cover an area of 
47,600 sq. ft., and consist of two parallel blocks 75 ft. apart, 
open at the end. The space thus formed between these blocks 
is roofed over and lighted bv large ventilating lanterns, and is 
used for the dining and recreation rooms. The 
certainly preferable to the old arrangement. 

We shall probably be not far wrong in saving that the dis- 
tinctive feature of the new building is the provision of elec- 
tricity for lighting purposes. This modern method of illumina- 
tion has only recently begun to be used by the War Office, but, 
nevertheless, i£ is already established on a firm footing, so that 


all new, and many of the existing, buildings have been, or are 
being, wired. 


result 1s 


50 15 100 125 150 175 200 22» 


Frequency. 


vary with frequency in about the same way аз shown in the curve. 
but that meters C and D would be largely affected. 

For the meter tested by the writer the current in the disc due to the 
current coil was displaced from the flux in the dise due to the pressure 
coil at normal frequeney by an angle equal to the phase displacement 
of the current and pressure in the mains—i.e.. at zero power factor it 
did not turn, but as the frequency increased the phase displacement 
became larger, until at 200 the phase displacement. was 11 deg., 


and the Нах in the dise was lagging behind the current in the 
disc. 


The arrangement of the new barracks in two halves sim- 
plifies the wiring scheme to be adopted. Energy is obtained 
from the mains of che Windsor Inscallation Co.. who supply 
oit the concinuous-current three-wire system, the pressure being 
220 volts across the outers. After passing through the usual 
ent-outs, the mains are led into a three-way link box, whence the 
two lighting cirenits are tapped off from one outer and the 
neutral, while a power cireuic for the litt is taken from the two 
onters, This link box makes it possible to change half the 
building from one side of the svscem to the other, Ц necessary. 
From this box the two main lighting circuits are divided, and 
each pass through a double-pole iron-clad switch fuse, which 1s 
so arranged that it can only be opened when the switch 1s 
" off апа the fuse terminals are dead. The switch cannot be 
again inserced until the box is closed. The two sets of mams 
then pass up from the basement to the ground floor. where thev 
are connected in a special switch room to a 13-way double-pole 
main switch and fuse board, and to ап 11-мау double-pole 
main switch and fuse board respectively. Meter bights are 
also provided in this room. These boards are very well 
designed, and are contained in substantial iron boxes. The 
fuses are of the enclosed tvpe, and the double-pole switches. 
which are worked through links. are arranged to break circuit 
in two places on each pole. The switch itself consists of а 


These results explain why it is that on an inductive load the meter 
reads more correctly than on unity power factor ; because it a large 
inductance is put in to make the current lag the inductance has three 
times the impedance to the third harmonic that it has to the funda- 
mental and, in addition, the phase displacement is greater: so the 
actual power due to the third, ПИ, &с., harmonics is very small, and, 
therefore, the meter will register nearly correctly. The fact that the 
Hux for the harmonies lags in the dise tends to make the meter read 
too fast for lagging currents and so compensated at some particular 
power factor for the reduction in tux in the disc. 

If the current in the meter is leading on the pressure the reverse 
holds. for not only are the harmonics in the current wave exaggerated, 


but the meter would not read the total power of these harmonies even 


at unity power factor. As the frequency increases the Нах in the 


dise due to the pressure coil lags more and more, and, therefore, for 
currents leading their pressure waves by nearly 90 dez. the torque 
will be negative and will oppose the main torque. 

The cficet of this is very evident to distributing engineers, as they 


| 
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substantial copper brush, which in its off position is entirely | be repaired without disturbing the others. 

dead. When the switch is operated its ends are pressed down | are used for fixing the ceiling roses, while the back plates of the 

against the "bus bar on one side and against brass plates on the | other fittings and brackets were designed to fasten to similar 

other, to which ends of the circuit are connected. This obviates | boxes. Me:al filament lamps are used throughout. 

the use of terminals on the switches themselves. The switches | The accommodation for which this lighting scheme has been 

themselves are capable of breaking a circuit carrying 20 | provided would certainly satisfy the most impassioned up- 

amperes at 220 volts without injury. This arrangement of | holder of the soldier's rights. It may be divided into five 
| Sections : Dining and canteen, recreation, day lavatories, 


switches allows the lights to be turned on or off from a central 
point by the man in charge.. Certain circuits on these boards, | sleeping accommodation and accessories. 
Two dining rooms are provided, each with accommodation 


The same boxes 


too, control * police " lights, which remain on all night for ! | : 
purposes of supervision. А drawing of one of these boards is | for half a battalion (approximately 500 men). At the end of 
each room six arches give access to six food locker corridors, 

These 


shown in the accompanying illustration. [ 566 ; 
| which are fitted with a number of lock-up lockers. 


As regards living accommodation, the ground floor of the 
building is divided arbitrarily into two halves, each of which | rooms are lighted bv 60 16 c.p. lamps, arranged оп 12 pen- 
is fed from one side of the three-wire system. Оп the other | dants, each containing five lights. One light on each pendant 
floors the division is natural, and is taken advantage of т | is a police light, and these 12 lights are controlled by 4 special 

| switches. The food locker corridors are each lighted with 


arranging the mains. 
As regards the system of wiring employed, solid drawn steel one 16 c.p. lamp 
It is proposed to use the eastern dining room 
аз а supper and entertainment room, and with 
this end in view a small but neat stage has been 
À erected at one end. This is lighted by the usual 
e foot and wing lights, the former being fixed on 
| a movable bar so that thev can be raised from 
| or lowered into a reflecting trough before and 
М after use. Two small dressing rooms are pro- 
f vided at the back of the stage. 
i Kitchens, wash-up rooms and service cor- 
j ridors are accommodated along one of the 
h longer sides of the dining room. Here are also 
if to be found a supper cooking room, canteen, 
j and grocery store. The last two have inde- 
A EIS | ү acres о оша the building for 
210 a 1e benefit of soldiers’ wives and children. АП 
la. р these rooms are adequately lighted through- 
out, the lamps being capable of individual 
control, subject to the system of main control 
mentioned above. 
ү The recreation division comprises rooms for 
| reading, writing, smoking and games, аз well as 
T a billiard room and a room for the corporals. 
| A library is also provided, aud this, too, is 
| accessible from the outside. As will be seen 
| from the plan, the corridors give access between 
| {һе various rooms. These are lighted from 
pendants, some of which are kept in circuit 
| throughout the night. 
|| The lavatory accommodation is verv ample. 
It is divided into two halves, one of which is 
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| 
{7 placed at the extreme end of each building. This 
/ accommodation comprises lavatories, shaving 
hosce i: ue ol rooms, baths of various sorts. drving rooms 
: and latrines. These places are 1n ceneral lighted 
Ф.амреве D.P, SWITCHBOARD IN CAST-IRON Case. Scale: One-sixth full size. by зай pendants with а ball joinc that allows 
for movement in à horizontal direction. 
теғе] tube js used throughout. Not more than 25 ft. of Doubtless the most interesting par: of these barracks is the 
| sleeping accommodation. Each mau is provided with a 


cubicle, there being altogether 450 in che building. These are 


tuhe . р e . . 
“опа straight run has been erected without a junction box, 
arranged in 10 blocks on five floors, three in che southern and 


e there are never more than two bends between each box. 


Y 
ac wer ie taken with regard to earthing. Not only ше DRG ee O Оина ри m an 
w tat А wit earthed, but arrangements have been made | two in the northern pari 9 che ui dins: wich iwo Nu f YA 
tected the e switch covers and other metal parts are con- | rooms on each floor and the necessary score adjoining. Each 
Darts through to the conduit. The only case where metal | block of cubicles is lighced by 12 16 с.р. lamps, whieh are con- 
A и earthed is when metal shades and lamp-holders | trolled from the switches on che disi riburion boards Washing 
e pendants are used. Arrangements are, however, | and lavatory accommodation is provided ai the cop of each 
Miror to earth these also. The conduit is fixed to the | of three scaircases on each floor. | 
ШТ surface bv means of enamelled corrugated metal Besides the accommodation mentioned above a number of 
they bie эу Pic cases of the double type ; that is, | stores d cms while MA sheds and a recepi ion 
bactern of Nia M Е ee from the wall. A VA ме station = sic dean uu provided in separare buildines, and 
Britches, too ims T аз been used throughout. The local | are at present un g i — ч | 
A that ops i. Xe inside these boxes, and the latter are We have to than Мг. Н. Measures, ШО of Barrack 
| “© provided with domed shape metal covers. This Construction at the War Office, and Mr. A. Kirk. his assistant. 
for giving our representative the Op Or UIEN ol Inspecting 


1 : . . 
, resides possessing a universality of pattern, allows 


dua] A 
Switches, when a number are mounted together, to ' this installation. 


| 
Digitized b 


| 


12 


THE ELECTRICIAN, APRIL 14, 1911. 


ON RESISTANCES WITH CURRENT AND POTENTIAL 


TERMINALS. 


(Continued from paye 1033, Vol. LXVI.) 
ВУ б. Е. C. SEARLE, M.A., F.R.S. 


Summary.—Although conducting systems with current and potential 


terminals have been in use for many years, the general theory of con- 
duction through such systems has received little attention. 

proof of the important theorem that current and potential terminals 
may be interchanged without affecting the Р.О. on the main resistance 
involves the condition that the whole of any one junction is at the same 
potential. This condition is approximately satistied in the case of а 
network of fine wires, but not in a " low resistance ` or “ shunt.” In 
dealing with such a system we need a proof of the reciprocal relation 
which shall be independent of the form of the system. Helmholtz has 
given such a proof, and a simple, direct one is here given due to Heavi- 
side. Dr. Bromwich, employing Green's theorem, also gives a solution. 
Useful information regarding the properties of conducting systems with 
three and four terminals is obtained. and. it is shown that a triangle of 
resistances may be replaced for all purposes by а three-rayed star of 
resistances. In the case of a four-terminal resistance we can construct 
even low resistance systems such that the want of infinite conductivity 
at the junctions can produce no sensible error, The discussion of the 
design of such resistances shows the great advantage of connecting each 
current and each potential terminal to the main resistance by a rod or 


wire, the length of such being at least three times its greatest width. 
The resistance of such a system is very definite. In the case of low 
resistances capable of carrying currents of the order of 1,000 amperes 


, 
slight changes in the connections at the terminal lugs have been found to 
produce appreciable changes in the Р.О. on the main resistance. These 
defects are easily remedied. Potential " tongues " in sheet resistances 
are shown to be an advantage, For the comparison of four-terminal 
resistances with other resistances five methods are discussed, the most 


important of them being the Thomson bridge, which possesses an advan- 
tage not previously realised. 


$ 21. Potential Terminals.—The great practical advantages 
gained by placing the terminal screws used in the potential 


Fic. 15. 


measurements at the ends of ^ potencial leads " in the manner 
indicated in Fig. 13 mav be illustrated by the following mathe- 
matical example, Let АВВ’А’ (Fig. 15) be a st rip of metal fur- 
nished with а potential lead CEFD of infinite length of uniform 
thickness t and of uniform width а. Let DA aud DF be taken 
as rectangular axes of rand у. When а current flows along the 
strip from AA’ to BB’. the lines of low spread out to some ex- 


tent Into the potential lead, as indicated in Fig. 16, and set up 
differences of potential between points on that lead. We shall 


now show how the potencial of everv point of the lead mav be 
found by Fouriers method when the potential along DC 13 
known. | 


It Vo be the potential at апу point on DC, we can write 


Эт 


: ; TJ ОЕТ 
Voz Го Т, cos и + Г: соз Т, cos 4-. 
2 ( а 


where the constants Ty, T, .... are given by 


ypu - 
adus "тг 
ju | Vo cos dr. 
а. g a 
The solution of the problem is then given by 


Mum YT, 4 T, COS (пл f[a)e- tm T, cos (2ял/а)е 37. м 


6..5 


ы T vw ‚* т > A * . . 
where V is the potential at the point г, у. * For this quantity 


s^, ‘Воз Laplace's equation, 


PN tN 


$2 3. av 
d. dy 


The usual 


and satisfies the boundary conditions. These are that V=Vo 
when y=0, and that, when r=0 and when г-=а, the current 
has no component perpendicular to CE. The second condition 
requires that dV/dr=0 when z-0 and when х=а; and so 
we see the reason for the choice of the cosine-series for the 
Fourier expansion of Vp. 

Without knowing the value of Vo at everv point of DC, we 


can find a superior limit to | T,', where T, is the positive 
numerical value of T,. 


Integrating by parts we see that, 
when n is not zero, 


2p. . nerf 2 
Т.= Ума — EIE 
пт а 


х--0 0 dx a 


Thus, assuming that V, steadily increases from D to C (that. 
is, from z—0 to х=а), we have 


| 9 T] Е 
Ty See oe y 
ole 


от Ty. < (2/nm)(V o — V). 
If G and H be two points on CE and DF at a distance y from. 
CD, we have 


“Уре [Тет + Tye 3те а То-то + al: 


By the inequalities just established 
Үс Үн 
з . <Q, 
Vea е 


where 


(pz Е saisi ! 

т \ 3 5 Е 
When у 15 not less than а. we see that we may neglect all but the 
first exponential term. The very rapid manner in which 
Vg— Vg diminishes as у increases may be seen from the table. 


Fic. 16. 


in $20. Thus, when GC is four times CD, VG — Vg is certainly 
ess than бобов part of Ve—Vp. Since the distance between 
the two potential leads is usually at least 100 times the width of 
each lead, it will be seen that the differences of potential which 
can be found between any two points on either lead whose dis- 
tances from the junctions of lead and strip exceed four times 
the width of the lead ave quite inappreciable compared with the 
difference of potential between two points, one on each lead. 
When the strip ABB'A' is of uniform width b. except for the 
potential lead and AC, BD are great compared with а and b, we 
can express Ve—V pin terms of the fall of the potential per unit 
length at points on. A/B/ at a great distance from CD. If the 
thickness of the metal be ¢ and the specific resistance be о, 


this fall of potential per unit length is io/bt, where iis the cur- 
rent flowing from AA’ to BB’. 


mation 1t. can be shown that 
| dir Га 2i b EU ERES 
E EQ TT ) = 98) [У аа 
C D Tl 1 эр bt log ea et ad 


Ву the Schwarzian transfor- 


T г 


"u^ = [72 ale) Face (n) 
] 6 
: Qu) ап oa] 


1.3.9 
2 a 4 . 6 
When a/b is small, this gives approximately 


ў 


тг. —— —— a e 
^ 


—  — Ф 
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жайын EEEE EE e IE E IDE кы с ырайы ан ME KU. аи E E 
Dr. T. J. Га. Bromwich, F.R.S., has kindly worked out the 


во that Va— Vp is equal to the fall of potential over a length of 
A'B' equal #02 /т times CD. 


If the strip be 5 ст. in width and the potential lead be 


(-5 em. in width, while GC is 2 cm., we have 
ic 


V; — Vg «Q(Vc— Vp) < bt x 1:4 x 10-6. 


Thus the greatest difference of potential which can exist between 
any two points on the part of the potential lead beyond GH is 
less than that between two points on A'B' (at a distance from 


CD) separated by the microscopic space of 1:4 x 10-8 em. 
The Schwarzian process also gives the rather closer limit 


т 4a 
Vo- Vu, А p MOMS 


when a/b is small and У is at least equal to a. р 


When b/a is small the series for Ус — Vp becomes 


so Amr Sard... 4,9 38 108! 
ор. ара а ва") 


$22. Potential Tonques.—If A, B be the current terminals and 
C. D the potential terminals of a low resistance, the resistance 
[AB, CD] must be known if the instrument is to serve as a 


Fic. 17. 


standard. The adjustment of [AB . CD] to a definite value 
сап be accomplished in a variety of ways; the most satisfac- 
tory method is perhaps that in which potential tongues are 
employed. A sheet of manganin is attached to two stout 
copper end-pieces which serve to convey the current into and 
out of the sheet. Two U-shaped cuts are made in the man- 
ganin as in Fig. 17, and the potential terminals C D are at- 
tached to the tongues so formed. The resistance [AB . CD] 
сап be adjusted to a definite value by means of these cuts, for 
[AB.CD] can be inereased by lengthening the cuts of the 
as and can be diminished by lengthening the cuts of the 
"tongue. 

In order that the whole of the terminal screw fixed at C may 
һе practically at one potential, it is necessary that there should 
be no appreciable differences of potential in the parts of the 
tongue in the immediate neighbourhood of the terminal screw. 
This condition will be very accurately secured if the length of 
the tongue be two or three times its width, provided, of course, 
tlat the screw is placed near the end of the tongue. 


bi— iC 
E S 
12a, —------ Pa ~ wwe — —— — — we 9; —» 1 
Y С 
и | 
i> © 
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he pitt T be the ends of the cut of the C-tongue and if О be 
i des vu point of the straight line ST, the straight line OC is 
е; ot flow (provided C is symmetrically placed), and thus we 
of ( "Ippose the tongue to be cut along OC. When the length 
ey oe Is great compared with its width, we can apply 
ence of od of $21 to determine a superior limit to the differ- 
know dt otential between two points on the tongue when we 
iffere $ difference of potential Уз — У, between 8 and О. This 
fo ы of potential, for a given current between A and B can 
and if щи . If the width of the tongue be 20, 
and mv Pink distance from ST of two points G H, one on OC 
that "ds ег on the edge of the tongue, it follows from $ 21 
161 у18 not less than a, we may write 


Үр Va 
Vs~Vo 


& S ouis 
TT 


Schwarzian transformation for the case, ir which the potential 
tongue is of infinite length, as indicated in Fig. 18. И the 
whole width of the strip be 2a+ 2c, if the total current along 
the strip be 7, and if the slits be symmetrically placed, we have 
TE. а 
Vec а Na. 
Here N is a number depending upon tke ratio of c to a such that 
Үз— V, is equal to the fall of potential over a length Na along 
the parts of width c which are separated from the potential 
tongue by the slits; the length Na is to be taken at a great 


distance from S. If we write 
n — cf(a--c) 


we have Nec log (5). 
where p is to be found in terms of п from the equation 
mp 
log p=(1—n) log Is) 
For values of » less than unity the value of p can be found by 
the process of trial and error, When c/a becomes infinite, the 
limiting value of N is q/z, where q is given by the equation 
—q= log (q— 1). | 
Hence, the limiting value of N is 0-4070. The table gives the 
values of N for some values of c/a. 


с/а | n | р N 
1 0-414 | 0-281 
2 0-596 | 0-330 
3 0-602 0-352 
+ 0-752 | 0:363 
9 | x | 0-874 | 0-386 
99 196 0-087 | 0-406 
| 1:000 i 0-407 


0 | I 

The value of Үн - Ув can then be estimated by means of 
the former inequality; or by the Schwarzian process we find 
the closer approximation (when у >а) 


g 
Vn === VG = m 


9 | m „з 
where м== (1-5) e 3 


if т= 1--с/а or n=1 - 1/m. | | 
The results obtained by Dr. Bromwich are not strictly appli- 


cable to potentiel tongues of finite length, such as that shown in 
Fig. 17. In this case the current which enters at А has to 


C y Q б 


Р 
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divide in order to flow past the U-cut, and consequently the 
distribution of flow near the sides of the tongue will no: be 
quite the same as in the case considered by Dr. Bromwich. 
The difference will be more marked as the distance from 8 


(Fig. 17) to the side of the strip becomes large compared with 
the length of the tongue. but the results will be sufficiently near 
the truth to give a fairly good idea of the magnitudes involved. 


$ 23. Combinations of а Four-terminal Resistance with Other 


Resistances.—We shall consider the case represented in Fig. 19. 
Here the current terminals А B are joined Бу a wire of resis- 
tance P, in which is inserted an E.M.F. of amount E, the posi- 
tive pole of the cell being connected to A. The potential 
terminals C D are connected by a wire of resistance, Q. Let z 
be the current in the wire P from B to A, and у the current in 


the wire Q from € to D. 


| 


„Сосо 
Digitized by №! USLI 
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Applying Ohm’s law to the two wires, we have | Since Q, [CD]. [АВ] and [AB], are all positive, it follows that 
УВ Vc—VpzQy. [AB], is less than [AB] by an amount proportional to the 
li we consider the conducting svstem, we see that V, — Vg is 


square of the P.D. between С and D due to unit current. Thus 
„due to the current z, which enters at А and leaves at B, and to | We obtain the important result :— 
the current у. which enters at D and leaves at C. 


The first con- The resistance between two points AB of a conducting system 
tributes z[AB] to V4—Vsg. while the second contributes | ?s diminished by connecting any other two points С D by a wire of 
--AAB.DC]. or —МАВ. CD]. Thus, finite resistance, unless a current entering at А and leaving at B 

VaA— V&-r[AB]— ДАВ. CD]. causes no difference of potential between C and D, in which case 
ana ence the resistance between A and B remains unchanged. 
E—Pr=2z[AB]—y[AB. CD]. 


If we solve (7) for (AB . CD} we obtain 
Similarly, from Ve—Vp we obtain 


[AB . CDF - [AB] - [AB]. [65]. (8) 

Quy —1[AB . CD]— [CD]. .. . (1) | Thus, [AB.CD] can be found when the four two-terminal 

Here [AB]. [CD] and [AB . CD] are the values which hold | resistances [AB], [ГА В}, [CD] and Q are known. The sign of 

good when the wires P and Q are removed. [AB . CD] depends upon which of the two potential terminals 
Solving these equations for x and у we obtain 


is denoted by С. — 
EQ [CD] If [CD]» be the resistance between C and D when А and B are 


Pecan Eo эра eu ana., . . . (2) | Joined by a wire of resistance P, the wire Q being absent, we 
РАВ) О} - LAB . CDP have 
ELAB . CD] 


(АВ. Срр = {[CD]—[CD]p\;P+[AB]!. . . . (9) 
Hence, it. follows from (8) and (9), if P and Q are adjusted so 
that P -(AB]-Q-- [CD], 
[AB]—[AB]g=[CD]—[CD]p. 
In this case the change in the resistance between A and В 
caused by connecting С and D by the wire © is equal to the 


change in the resistance between C and D caused by connecting 
А and B by the wire P. 


Y= PAB АВ Орр с с с €) 
Since the last expression is symmetrical with respect to 
P~[AB] and Q4 (CD]. it follows that if E had been placed in 
the wire Q instead of in the wire P. the current in P from A to 
B would have the value given bv (3). Thus, we have the im- 
portant reciprocal relation :— ' 

li the ends of a wire Р. and the ends of a wire Q are connected to 
a conducting system of any form, an E. M.F. of amount E 
placed in P produces in Q a current equal to that which an equal 
Е.М.Е. placed in Q produces in P. 

An important practical case is that in which a voltmeter of 
resistance Q. is connected to the potential terminals € D of a 
four-terminal low resistance. the current terminals being А B. 
From (1) we obtain the relation between the current у through 


the voltmeter and the current x which enters and leaves the low 
resistance by the current terminals. 


$24. Use of Auxiliary Terminals for Shunting.—In measure- 
ments upon a four-terminal resistance with current terminals 
А B and potential terminals C D, it is sometimes necessary to 


м №’ с р 


Thus, 
f. (AB 8 CD] 4 
[== Q -[(CD] ` В . . % А А ( ) 
The P.D. between the volzmeter terminals is not x. [АВ . CD] 
and not zQUAB . СО] (АВ. CD]. The true value is 
А . zQUAB.CD] ») 
үсү} = оО ев жое (i 
Thus, for practical work with a volimecer and a standard of low 
resistance, it is necessary to know [CD] the resistance of the 
standard measured between the terminals C D. as well as the 
four-terminal resistance (АВ. CD], end hence no certificate 
granted for the standerd is complete unless it gives the value of 
[CD] as well as the fundamental resistance [AB . CD]. In 
many cases Q will be large compared with [AB . CD], but if the 
potential terminals € D are connected to the rest of the svstem 
by wires, it mav easily happen that Q may not be large com- 
pared with [CD]. 

In some cases iz may be necessary to make a slight adjust- 
ment in the P.D. bezweei € and D due £o unie current from A 
to B. From (5) we see that this can be done by joining the 
terminals CD by a wire of resistance, Ө. И [AB СО] denote 
the new value of (Vc — Vp)/z. we have 


& 
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make a fine adjustment of the resistance [АВ . CD] or (CD . AB] 
by shunting ; the formule are given m $ 23. In 8 23 the shunt 
wire is connected to the terminals CD, but it may happen that 
it is more convenient to attach the shunt wire of resistance X 
to a pair of auxiliary terminals M N, as in Fig. 20. Let 
[CD . АВ} be the value of Vc— Vp when unit current enters at 
А and leaves at B, and M and N are connected bv S. Then. if 
z be the current through S from M to N, when the current enter- 
ing and leaving at А and B is т, we have 

(CD. ABZ-[(CD. AB; -(CD. ММ -CD. АВ: (ММ. Ср] 


№ -=-|ММ . АВ: - [ММ . МХ) = (ММ. ABJi—[MN]z. 
Hence, 


| ay ay МХ. С] МХ. АВ] 
[CD АВ О. АВ] 7 — s Sy. 


AB. CD] In Fig. 20 [CD . AB], [MN . CD] and [MN . AB] are all posi- 
(AB. CDI VEU 2. s V (6)|tive; in this case (CD. АВ]; will be positive and less than 


Since [CD] and Q are both positive, it follows that [AB . Ср}, 
and [AB . CD] ме both positive or both negative, and that 
[AB . CD], is numerically less than [AB . CD]. 


(CD. AB] unless the product [MN . CD] [MN . AB] is greater 
than [CD . AB] 482 [МУ]. when [CD . АВ); would be negative. 
If the auxiliary terminals are at M’ and № in Fig. 20, 
: ММ. С] and [M X". AB] have «pposite signs; m this case 
We will next find how the resistance between A and В 1s (CD | AB] will be greater than [CD . AB]. 
affected bv the presence of che wire Q. The value of Vy = Ув Thus, if two pairs of auxiliary torni dede provided. AA 
АВ] ДАВ. CD]. and hence, by (4) | possible to either increase or diminish the value of (UD . АВ]. 
( [АВ. СОР) The maximum change occurs when № 15 zero and has the 
| Q—(CD] Е п value ыр ( на ор PO : 
| \umerically greater than either [MN . CD] or [MN . AB], 
If [AB], denote the resistance between A and B when C and р: Ie. that v» о 
care connected by Q and P is absent, V4— Ув= ЛАВ]. Thus. | numerical value of either [MN . AB] or [MN . CD]. 
FAB) eA] - ns Rourke du ба d) (To be concluded.) 


Va—Vpr 
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be divided under three main hesds: street lighting. cottage and 


* aes 
PUBLIC ELECTRIC SUPPLY IN COUNTRY DISTRICTS.* | house lighting. power supply to farmhouses. 
BY W. B. WOODHOUSE. ES such districts as these electricity supply can only be given at à 
| | cheap rate by the use of overhead mains. The comparative cost of 

Sunmary.—The author, after discussing the growth of electric supply Е : . ae , P 
and the development of the power companies, emphasises the importance undergro шиа overhead wires will bus иа the nature of tue 
of using overhead mains for distributing energy in country districts. district, but ап estimate of the cost of lighting a village street 1 mile 
Interesting examples of such work, and of street lighting, together with | long may be of interest. It is assumed that the maximum demand 
will not exceed 20 kw., and a 4 per cent. pressure variation is allowed 


particulars as to cost, are mentioned. The use of electricity on farms is \ 
or :— 
Overhead Wires. 


finally discussed. ые 

The history of the electric industry covers & period of some 30 " | | 
years. In the early “eighties ” electricity was supplied for lighting mes E mu per mile, Hen n poles ———M— M" xn 
in à small number of towns, and from 1881 to 1883 e'ectric supply PUN "t PEE A MAL лы 21 
compenies were registered with р, tota! capital of £16,000,000. In Mi . ae о Е Hn E 
1882 the first Electric Lighting Act wes pessed, and its effect on the 40 Sa. $ и ОИ ОЕЕО 1 40 
industry was disastrous, for although 70 Electric Lighting Orders were 36 street lam ана R eN ones Каи а N] 
granted in 1883 under the conditions cf this Act, yet nearly all were Switching wire for street lamps... 19 

elterwards revoked, end in 1888 only seven supply undertakings were | — — £440 

In operation. Underground Mains. 

The Act contained three clauses which were objectionable. The ACE PEE 
first geve the local! euthority g veto on спу epplication for а Pro- JO SERVICES ACE eec ыла etum D Ыы Ege iudi ed eue cd eite 200 
visiona! Order, end this veto was in many cases used as а means of 30 street Amps ы ы нард дени аа Se но аА 150 
ПО уыл рыша E 40 

— —£160 


extortion from the promoters ; the trefficking in Provisions! Orders 
had at à later date to be suppressed by the Board of Trade. The 
That is to say, underground mains would cost 75 per cent. more ; 


second geve the loca! cuthority 2 veto on the use of overhead wires ; 
and the third geve the lcca! authority the power to purchese & com- | or, to regard the matter in another way, current could he supplied for 
pany's undertaking at the end of 21 years at practically break-up | private lighting at 14. per unit less if overhead wires aro used. Тһе 
value. The effect cf this clause so seriously interfered with the | use of overhead wires in other countries is much more general than in 
cbtaining of ce pite! that in 1888 an amending Act was possed extend- | England, and if electricity is ever to be sold at as cheap a price as 
ing the period to 42 years. From 1888 to 1898 the industry flourished | engineers hope, overhead wires must be used except in the centre of 
and а lerge поті сг cf Provisicne! Orders were granted. towns. 

The vitel effect of output on the cost of production next came to be Objections have been raised to overhead wires on the score of un- 
realised, А large output means low costs, but to obtain this large | sightliness; the same argument was used when telegraph wires were 
ott put it is necessary to supply over Jerge areas. This was the under- | first put up, and more recently when electric tramways started. In 
ling reason for the granting of Electric Power Acts. A Joint Com- | both cases the wires are more unsightly than the electric supply wires 
mittee of the two Ноиеез of Parliament under the presidency of Lord | need be. The second objection is that such wires are dangerous. 
(ross set in 1898, and their recommendations were so strongly in | This argument is based on insufficient knowledge of the conditions. 
favour cf supply on г large scele that in 1900, 1901 and 1902 Power | Any overhead electric wires erected in this country must be put up in 
Acts were passed for all the important industria] counties т England. | à manner approved by the Board of Trade, and the Board's regula- 
Unfortunately for the country аз a whole the recommendations of | tiong are so severe. that it is safe to say that in no other country is 

overhead wire construction carried out in such a substantial and safe 


the CCmmittee did not eppeal to many loce! euthorities, who set 
themselves to oppose the passing of the Acts, or to endcevour to have 
their districts cut out frcm its operetions. In scme ceses the restric- 
licns were so ғегіоиѕ thet no development hes taken place. 

The stete cf affairs when the Power Acts were passed wes thet 
many small towns, bercughs end urken districts hed taken out Pro- 
"iicnel Grders, Some hed erected works; others, more fortunate. 
lad adopted 2 waiting pcliey. The former cless found that г smell 
kenerating station was not e!woys profitable, and, more serious still, 
thet they cou'd not offer so supply power at аз cheap a rate оз the 
lerge concerns, Fcrtunetely we learn by our mistakes, ond the 
steady tendency now is for local suthorities holding Provision: 

ers either to transfer their powers to а company taking а bulk 
‘upply from the power company, or themselves to take the supply. In 
Yorkshire, when the power company started operations in 1905, 
there were 25 districts in which local authorities had taken out 
electric lighting Crders. Of these Orders 12 have been revoked by the 
Board cf Trade, seven trensferred to a co mpany taking a bulk supply, 
and four put into force by the local authorities taking a bulk supply 
from the power company. In not a single case has è small generating 
station keen erected. 

The author next referred briefly to the conditions which govern the 
Cot of electricity. Inat ypical case the total costs are divided in the 


manner as in England. 
The use of such wires is extending rapidly, and it will be of interest 
The Yorkshire Electric Power 


to mention a few ceases of their use. 
Co. has over 90 miles of such lines in use. 
street lighting are used in а number of towns. 
lighting is carried out by means of overhead wires in many of the 
In Barnsley a recent extension of street lighting 

In Honley, 


Low-pressure wires for 
In Leeds the street 


principe! streets. 
of a neat and excellent design hos been made overhead. 
both street and private lighting is carried out bv overhead wires ; in 
Whitwood, the same plan is being adopted. 

The lighting of country roads hy electricity has many advantages 
over gas lighting. Freedom from disturbance or flickering due to 
wind, rain or frost, better distribution of ight between lamps and, 
therefore, more satisfactory illumination and lesscned cost are among 
them. As an example of street lighting carried out by the Yorkshire 
Electric Power Co. that of Horsforth may be mentioned. The con- 
tract for lighting included the provision of the necessary mains, the 
conversion of existing gas lamps, lighting, cleaning and extinguishing 
for £2 per lamp per annum, The electric lamps are lighted and ex- 
tinguished automatically in groups by means of time switches. 

Photometric tests of the illumination from these lamps as com- 


pared with neighbouring gas lamps showed the following :— 


ir proporticn : Cepitel charges, 50 per cent. ; coal, 25 per Electric lamp ...... eee ee eere 
.; Wages, &c., 15 percent. ; management, 10 per cent. Single meandescent ias (пем) ааа аана ааа. D. 20 
Sinvle incandescent gas (old) н. 35s 

——— ——— ОЕТ 38 ,, 


Flat tame gas 
The Mirfield Council. who are taking a bulk supply from the power 
company, have converted a number of street lamps to electric lighting 
on similar lines to those at Horsforth. The number is still growing. 
The Whitwood Council, who are taking a bulk supply from the power 
company, are converting all their street lamps to electric lighting-— 
The supply will be given by means of overhead 


As the capital expenditure on small undertakings is about equally 
Я vided Let ween generating machinery and mains it is obvious that 
" generating station cen be avoided, as by taking a bulk supply. 
t expenditure end the risk is immediately halved. The generating 
c ery has to be provided by the power company, but the 
ies which permit of г cheaper supply being purchased in bulk 
horse Ш Machinery used in the larger power station costs less per 
Mine (2) the machinery is more efficient and costs less to 
lesa than (the cost of production in a station of 10.000 H.P. vill be 
bid one-third of that in a small station) ; and (3) the machinery 
ties ет employed due to the use of current by so many varied indus- 


230 lamps in all. 


wires. 

As an example of the cost of equipping electric street lamps, two 
typical cases are quoted and are given on the next pase. 
The use of electricity on farms is steadily increasing. 
the saving in cost the greatest advantage to the farmer is the fact 


wa ting then the adventages of generating on à large т | | 
confines hime consider the distribution of electricity. The author | that power is available whenever needed, and when threshing is to be 
., Штее to the consideration of distribution in country dis- | done there is no delay such as frequently happens when a portable 
^ Ma rural or agr icultural district the needs for electricity mày | engine is required. Electric power may be tapped from an overhead 
ange и Paper read before the Yorkshire Local Section of the Hue at any conv ши panty ur пои ia o шошо am 
ectrical Engineers. a farm waggon and set to drive a threshing machine, a turnip or hay 
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Each lantern fitted with one 35-watt lamp, used for 24490 hours a year. 


s. d. 

Caitrentat 14d. Der ИИ ньии несе M 
Cleaning and lamp renewals ини. 8 
Maintenance cf lanterns and wires...... — He 
Interest on expenditure at 6 per cent. .......... — ЧЫЗ . 0 9 
21 3 

T wo 35-watt lam ps in lantern. s. d. 

Current at 1Mid.......... «*6*aa0525909040249*9»909299»60250*9960090909"224 85€ 17 6 
Cleansing and renewals ........ ——€—À— ——— — ee о 
ADU EOTEUMOE Ж О КККК ОО о TAA MON. . 13 
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chopper. а pump. or any of the many purposes for which power is 
required on a farm. Light and power are both obtainable from the 
same wires, and the farmhouse and buildings may be well and cheaply 
lighted. The хта first cost of equipment, the genera! simplicity 
end ease of operation, and the small cost of upkeep are all important 


advantages, while the use of electric light in barns and. buildings 


reduces fire risk to the lowest level. Where the need for power is 


small or infrequent. а joint arrengement between neighbouring 


farmers тах be made to fix a motor at some convenient centre avail- 


able for all in tum. The hea!thiness and cleanliness of electric light 


is nowhere more apparent than in cottages, where roofs are often low 
апа rooms are small. 

In a number of cases the power company s supply has been used 
for cottage lighting, an inclusive charge per week heing made for the 
supply of current and lamps. there being no restriction on the hours 
of lighting. In one such case a group of 14 cottages is supplied. each 
cottage being lighted by two 60-watt lamps and two I20-watt lamps. 
The annual consumption cf current per cottage is 160 units. The 
current consumption is verv large on account of the use of carbon 
lamps. The same illumination from metal lamps would reduce the 
consumption to 54 units per annum, or 138. per annum at 4d. per unit. 
In another case a group of 12 cottages are lighted each by three 
16 e.p. tantalum lamps at an annual cost of 155. 14. Six other 
cottages each lighted with four 60-watt lamps use an average of 78 
units per annum. costing 6d. a week at a price of 4d. per unit. 

Finally, mention is made of the effect of the use of electric power 
and electric light on the reduction of the smoke nuisance. 


П 


THE NON-SALIENT POLE TURBO-ALTERNATOR AND 
: ITS CHARACTERISTICS. 


We give below an account of the discussion that took place 
at the recent meetins of the Birmingham Local Section of the 
Institution of Electrical Engineers, when Mr. S. P. Smith read 
lis Paper on this subject. An abstract of this Paper appeared 
in our issue of March 31st. 

Mr. А. M. Тлугов (Birmingham Corporation Electricity Department) 
was most interested in. the question of regulation. In Table XV. the 
author gave 15 per cent. regulation with 935 k.v.a. and 28 per cent. with 
1.135 К.У.а. Presumably the object was to bring home to engineers 
how much cheaper it was for a given Кул. output to put in a machine 
having a poor regulation, The reduction of the short-circuit current was 
closely linked up with this question of regulation, and in fact was the 
pretext for introducing the poor regulation, Taking the second of the 
two outputs quoted, the drop from no load to full load would apparently 
be. in the case of a 5.000 volt machine, from 5.000 to 3.900 volts. И, 
however, instead of the full load current there was а short-cireuit current 
of, say, ten times this amount, a terminal voltage of zero would be reached 
(given sufficient time) before the short-circuit current had attained to the 
dimensions of 44 times the full load current. No doubt such a drop in 
voltage as that indicated would not actually occur even with ten times 
the full load current, owing to the fact that the eddy currents induced in 
the rotor would prevent the wiping out of the rotor flux. It would be 
interesting И the author could give an estimate of the actual reduction 
in voltage that might be expected in. say, the 200th part of a second. 
Considering, however, that there would be twice the number of de- 

magnetising ampere-turns in the stator that were necessary to reduce the 
rotor field to zero, it seemed highly probable that the reduction in the 
rotor flux would be of the order of from 50 to 70 percent. This raised the 
wint as to whether such а drop. supposing the short-circuit to occur 
between the generating station and a sub-station, would not be sufficient 
to throw the rotaries at the sub-station out of step; and before engineers 
agreed to sacrifice all regulation in the generators at the main station, 
they ought to be assured on this point. 
Dr. M. Kans (Loughborough) thought the Paper was a useful addition 
to previous Papers in which the perfect mechanical qualities and the good 
heat dissipation of the non-salient pole type of rotor had been explained. 


He wished to mention the name of Charles Brown, to whose inventive 
spirit they were indebted for the type of rotor in question. The precise 
mathematical treatment of this type of rotor was to-day of greater 
importance than ever. The speed of turbo-alternators had been increased 
considerably in recent years, and machines of 2,000 and 3,000 k.v.a. had 
now to be designed at 3,000 revs. per min., and 5.000 and 6,000 kw. 
machines at 1,500 revs. per тіп. This could only be done if the material 
in the rotor was used to the best advantage. А very serious consideration 
in the design of these rotors was the selection of the correct value, B. for 
the ratio of the wound portion to the unwound portion of the rotor 
circumference. In the case of two pole machines a value of В of 0-7 to 
0:8 would probably be found to give the most economic designs. In four 
pole machines, a smaller value might often be sufficient to accomodate the 
rotor winding. The Paper did not show sufficiently what influence 
regulation had on the size of an alternator. Table XV. indicated that if 
the regulation were increased from 15 per cent. to 28 per cent. the output 
wag increased from 935 to 1,135 k.v.a. He thought the difference in 
output would be considerably greater. 

Mr. N. PENSABENE- PEREZ (Е.С.С.) considered the author's method of 
investigation was lengthy, tedious and inaccurate. In his desire to 
decompose the field curve into its harmonics the author had been obliged 
to assume a very simple trapezium curve by neglecting the M.M.F. 
steps, the saturation of the iron and the reluctance of the slots. 
speaker considered the graphical method, in which it was possible to 
trace the shape of the flux curve by taking into consideration the above 
mentioned elements, was much more accurate? and infinitely simpler. 
The effect of slot reluctance in the E. M.F. wave form was very important 
in turbo-alternators where the slots were generally larger than the teeth. 
He had had occasion to compare two machines of the axial slot type, built 
by the Electric Construction Company, one fitted with phosphor bronze 
wedges and the other fitted with steel wedges. While a larger third 


harmonie was present in the first mentioned machine, an almost sinusoidal 
curve was obtained in the other type. Deep steel wedges were most 
desirable in turbo-alternators, because by doing away with sudden 


changes of flux density no sudden drop of E. M.F. took place between 
coils in the adjacent armature slots. This practice also. tended to 
increase the rotor leakage and permitted higher saturation to be reached. 
The armature leakage was also increased; and this was a very welcome 
element in turbo-alternators in which short-circuit currents might reach 
enormous magnitude. He agreed with the author that in the non-salient 
pole type the E. M.F. wave form was not deformed by the load, but 
doubted if this constituted a serious advantage. In his opinion the real 
advantage of the non-salient pole type was purely mechanical, and 
electrical in so far as it would be possible with such construction to push 


much further the losses in the field winding, as the cooling of the dis- 


tributed winding was much more effective, taking place principally by 
conduction to the iron mass, 

Мг. H. W. TAvrog (B.T.-H. Co.) felt that although the author's 
method might be sound, many of the conclusions, stated as of general 
application to the non-salient pole type of machine, should only be applied 
to the particular type dealt with. He did not agree with the statement 
that the leakage of the stator windings was comparatively low. in modern 
machines. He was surprised to see a machine suggested with a regulation 
of 15 per cent. or even 20 per cent. at 80 per cent. power factor. Manu- 
facturers had for some time been trying toget central station engineers to 
adopt а machine with coarse regulation, and to have the voltage main- 
tained constant within a small percentage by means of an automatic 
regulator, The object of this from a designers point of view was that, 
owing to the high speed and to the construction that had been adopted 
to withstand it, a short-cirenit on the machine would be very severe and 
very large mechanical and electrical forces were brought to bear upon the 
various parts of the machine. Such а machine would probably be 
cheaper than the close regulating machine by an amount more than 
equal to the extra price of the regulator. Engineers objected that the 
regulator might fail: but, while not admitting such a possibility with the 
perfected regulator of to-day, it might be pointed out that а rise of 


pressure of 15 per cent, would be as disastrous to lamps and other 


apparatus on the circuit as the coarsest regulation which designers might 
offer. И must be remembered further that on large machines the 
variations in power were small in proportion tothe ratings of the 
machines, s9 that even without a regulator a hand control of the voltage 
was quite easy even with a coarse regulation between full and no load. 
From a practical point of view he was afraid that the scheme of standard- 
isation briefly outlined by the author would not be so simple as might at 
first sight appear. И need only be pointed out that a manufacturer 
had to consider the question of standardisation much more broadly and 
with reference to all his various customers’? needs, which included. 
amongst others, machines for 25, 40, 50 and 60 суфез, low, medium and 
high voltages ; normal and low temperatures rises, &e. 

Mr. S. P. Кмїтн, in reply, thought that. with the exception of Dr. Kahn. 
all the speakers had entirely failed to grasp the spirit ot thePaper. which 
was not intended to be a comparison of the evlindrical ty pe of rotor with 
the salient pole-type. The purpose of the Paper was to bring out a full 
description of the electrical properties. both good and bad, of the поп. 
salient pole rotor, and this quite apart from its superiority от otherwise. 
There was no intention to advocate a machine with elose regulation more 
than one with coarse regulation. Mr. Pensabene-Perez did not seem to 
agree with the method of treatment. 1t was quite true that the simple 
trapezium curve had been assumed, which necessitated neglecting the 
effect of the slots; that this small simplification, however, should make 
the whole investigation unreliable was absurd, firstly, because the etfecta 
of the slots in а case like that in Fig. 2 had very little effect on the main 
shape of the flux or the E.M.F. wave, and, secondly, because in most 
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modern designs, magnetic wedges were used for closing the slots to avoid | as а continuous working load. The magnetic circuit of the 


the prominence of any tooth ripple. Also the objection of Mr. H. W. 
Taylor that the method adopted could not be applied to every type of 
non-3alient pole machine had been dealt with it in the Paper itself, where 
it was clearly pointed out that only the general case of the uniformly 


slotted rotor with a uniform air-gap and a partially distributed winding | 


would be considered. 


ELECTRICALLY-DRIVEN REVERSING MILLS AT THE 
WORKS OF MESSRS. ALFRED HICKMAN. 


The rolling mills at the works of Messrs. Alfred Hickman are 
amongst the largest in the world, certainly the largest yet laid 
down in this country. They consist of а 30 in. cogging mill 
and a 24 in. bar mill, and the electrical equipment comprises 
two reversing mill motors and a flywheel-motor-generator set. 
The plant presents new and interesting features, since it 13 the 
only equipment in which the variable voltage generators and the 
motors work at + 1,000 volts pressure, and in which, contrary to 
lontinental practice, mills of so large a size are driven by 
single motors. The driving losses are considerably lower than 
those which usually occur in plant of corresponding output, 
and the space occupied is smaller. Under the important head 
uf reversibility, we may mention that when the contract was 
made for the supply of the equipment a guarantee was given 


motor is laminated throughout, so that the speed follows 


‚ directly any movement of the automatic regulator, described 


ater. The generators are both separately excited, and supply 
current to the mill motors at a pressure of from 0 to +1,000 
volts, The efficiency of each of the three machines is 94-5 per 
cent. at full load. Each of the two flywheels is 14 ft. in 
diameter, and weighs 28 tons, the peripheral speed being about 
15,400 ft. per minute; each is built of three separate steel 
castings only, and is machined and polished to reduce the air 
friction losses, The maximum speed of the set 1s 350 revs. per 
min., which speed may be decreased by means of the automatic 
regulator to 290 revs. per min. 

For starting the flywheel-motor-generator set an arrangement 
is provided which connects the armature of the cogging mill 
generator in series with the armature of the motor. This 
arrangement is economical both in current consumption and 
in the time required for starting, while it allows a comparatively 
small starting resistance to be used. The motor of the flywheel- 
motor-generator set is excited from the 460 to 500 volt ’bus- 
bars, and an efficient emergency electrie brake is obtained by 
connecting its armature across the starting resistance. 

As indicated above, the speed of the flywheel set is made to 
vary from 15 to 18 per cent. below the maximum in order that 
the flywheels may supply the power required to equalise the 
peaks in theload. To obtain this variation in speed, the motor 
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that the time of reversal for cach mill motor should not exceed | of the flywheel set has a resistance in the shunt field magnet 
8X seconds from the maximum speed in one direction to the circuit, the amount of this resistance being varied by an 


maximum speed in the opposite direction. In practice the 
machines are able to reverse well within this guarantee. 

The driving set consists of a motor-generator running at high 
‘peed, coupled to a heavy flywheel, The motor-generator 
transforms the electrical energy supplied by the central 
station into electrical energy at any voltage from zero to the 
"ати in either direction, according to the speed and 
direction required by the mill motor. When the mill motor 
requires energy for a peak load, then, by means of a special 
Automatic regulator, the speed of the flywheel-motor-generator 
5s allowed to drop, so that the flywheel supplies the extra power 
w the generator. When the mill motor does not require power, 


ihe energy from the central station is absorbed by the flywheel | 


Whilst the set is rising to its maximum speed. 
P ly wheel-motor-generator set (shown in Fig. 1) consists 
опе motor, two flywheels and two generators, cach generator 
cug m direct electrical connection with its own mill motor. 
ig ^ supplied from the central station to the motor of the 
moto rel set at 460 to 500 volts, continuous current. The 
"18 shunt wound, and is designed to develop 2,000 в.н.р,, 


automatic regulator operated by the current taken by the 
motor. This regulator is arranged to come into operation 
whenever the current input rises above or falls below a pre- 
determined value, and is guaranteed to equalise the load on 
the generating station to within 20 per cent. of the average 
load. 

The cogging mill and live rolls are used for cogging 24 ton 
ingots to blooms of 44 т. to 6 in. section. The motor is in the 
same building as the flywheel-motor-generator set, and, as 
shown in Fig. 2, 13 connected to the rolls through two-to-one 
gearing. This motor can develop 4,800 в.н.р. when supplied 
with current at 1,000 volts for five-second periods six times 
per minute as a rolling load, and can sustain a maximum load of 
9,600 B.H.P. for two-second periods once every hour. The 
speed of the motor is + 120 revs. per min., at which speed the 
output 13 measured, and it is excited off the 460 to 500 volt 
circuit. This machine was designed to reverse from +120 to 
— 120 revs. per min. in six seconds, and, as already stated, it 
has been found in practice that this is easily accomplished, 
The efficiency of the motor is 943 per cent. at full load. 

Е 
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_ The bar mill contains two sets of housings and rolls, and is 
built for rolling sheet bars, billets, rounds, angles, &c. The 
motor is placed in a light building to protect it from dust and 
damp, and is connected directly to the rolls. The motor will 
develop 6,000 в.н.р. for five-second periods six times per minute, 
and a maximum load of 12,000 в.н.р. for two seconds, once an 


Fic. 2.—Ban Мил, REVERSING MOTOR. 


hour. The speed of the motor is + 120 revs. per min., and it is 
excited off the 460 to 500-volt circuit. The reversing tests and 
efficiency are the same as for the cogging mill motor. 

The speed and reversal of the mill motors is controlled by a 
system similar to the Ward-Leonard system, the voltage of the 
venerators being varied between a positive and negative 
maximum. The voltage variation of each generator is obtained 
hv the operation of a single controller at the corresponding mill 
platform. This controller varies the field 
excitation of a small motor-driven exciter, 
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nections are so arranged that it 1s impossible to excite the 
generator field unless the field of the corresponding motor has 
been previously excited. Indicators showing the speed of the 
rolls and of the flywheel motor-generator set are fitted at each 
mill platform, whilst the speed of the fly wheel set can also be 
read from an indicator on the switchboard. 
| The exciter set consists oftwo exciters, 
direct coupled to, and driven by, one 72 B.ILP. 
motor. The motor is connected to the 500 
volts supplv, and runs at a speed of 1,500 
revs. per min. The armatures of the two 
exciters are respectivelv connected direct to 
the field circuits of the two variable voltage 
generators of the converter set. The current 
in the field circuit of the exciters is varied 
in magnitude and direction by the position 
of the controller handle. The magnetic 
circuits of the exciters are laminated, in order 
to obtain the necessary quick reversal of flux. 

An important point in the equipment of 
a reversing mill is the control of the live- 
roll motors. For this purpose we have 
designed a special controller, which has met 
very severe working conditions with success. 
The tvpe embodies the following important 
features :— The controller is convenient and 
easy to operate, and is of substantial con- 
struction. А long range of speed with even 
acceleration is obtained. All wearing parts 
are accessible, and may be quickly renewed. 
The insulation is suitable for working in the 
presence. of the large amount of metallic 
oxide dust which abounds evervwherein a rolling mill. 
In Fig. 3 we give tvpical current and voltage curves of the 
cogging mill motor at Messrs. Hickman’s, from which the quick 
reversal of the motor, inspite of the heavy work performed, can 
easily be observed. 

It is satisfactory to be able to give a description of this 
installation, as it is one more proof of how rapidly the employ- 
ment of electricity in the iron and steel industry is Increasing. 


which in turn varies the excitation of its 
variable voltage generator. Each mill 
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This is obviously a great advantage, since 
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expended in accelerating. the rotating 
masses 13 largely returned in the form of 
electric energy when the speed is decreased. 

Circuit breakers are placed in the main 
circuits in order to safeguard the machines. 


These breakers are of the " E.C.C." standard. type. and are , For many years it has held the field as the best medium for 


mounted on the main switchboard. Switches, which can 
he operated by the mill driver or by the switchboard 
attendant, are provided for breaking the field circuits 
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Fig. 3.—'TYPICAL CURRENT AND VOLTAGE CURVES oF Cocaine Moror MILL. 


artificial lighting and for the transmission of power to cranes, 
roller gear, hot and cold saws and other auxiliary apparatus. 
But recently its value in the operation of heavy reversing mills 


of the generators. In addition to these safeguards, the con- | has been recognised. 
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А NEW METHOD OF CHEMICAL ANALYSIS. 


The “New Method of Chemical Analysis," on which Sir J. J. 
Thomson lectured at the Roya! Institution last Friday evening, is 
chemical only in its application, physica! in its method. He deflects 
the positive rays (the kanalstreh'en of Goldstein) by the magnetic 
end electric fields, and he thus separates the residua! gas in the 
vacuum tube into a variety of atomic, molecular and complex aggre- 
gations or systems ; this varicty, it will be seen, is greeter than would 
have been expected, end the method, which has some features of 
spectroscopy. deduces the atomic or molecular weights of the sub- 
stance from the amount of the deflection. The possibilities of the 
new method {which is 2130 applied in Germany] arc astounding ; that 
conclusions will hsve to be drawn with great caution need not be 
emphasised. 

The electromagnetic ficld, the lecturer explained, would deflect à 
positively charged particlo in tho direction of the ordinate, and tho 
eectric field would deflect it in the direction of the abscissa. И both 
fic'ds were excited, the particle would be shifted to a point. P, such 


that e m Cy*^r, where C wes a constant depending upon the inten- 
му of the fields end the size of the tube. Each particle would pro- 
duce its own P, and if thoy were all of the same kind end speed, there 


would be as many Раз particles. But the particles of tho same kind 
did not a'l move at the seme speed, end cach spot was drawn out into 
apetabola. They had at first messured the deflections directly on 
the willemite sercon of tho bulb ; efterwards thoy had mede the par- 
ticles photograph themselves on & plete inside the discharge tubo, 
aid Е. W., Aston. his o3sistent, hed constructed г, slide shutter box, 
in which the photographie plato wa: suspended by a silk thread 
wound round a tap worked in г glass-ground joint. Thus they ob- 
tained а series of ретофоНе curves, end by photographing first with 
the magnetic deflection directed upwards, ond then with the mag- 
һе deflection directed downwards, they obtained full paraboles 
instead of branches, on which zero was more easil y ascertained. The 
photographs exhibited were striking. They were produccd with 
the discharge passing through geses et 0:03 mm. of mercury, the 
{хз being nitrogen from the atmosphere, nitrogen from am- 
monium nitr..tc, cerbon monoxide, carbon dioxide, methane, chloro- 
form, carbon oxychloride, &c. Tho genere! appearance was that of 
‘w-shaped streamers issuing from the origina! position of the unde- 
fected light, вото bright, some faint, incressing end decreasing in 
htexity плоіп, sometimes besdy. Most of the curves were on tho 
positive side, whore thoy would be expected ; 2 few faint curves on the 
Ngaliveside. Calculating the ет from measurements of the curve. Sir 
"J. Thomson inte:preted the curves for atmospheric nitrogen(starting 
ftom the top) 25 follows : Positive side : 1-00 H, 1-99 H,, 6:80 N+ +, 
140+. 13-95 Ni, 28 N,4, 39-0 Az, 101 Нау +, 198 Hg+; 
negetive side: 1-0 Н_, 119€ , 15-2 0. Those figures agreed very 
“titectorily with tho known atomie weights (N=14, С= 12, 
А (троп) =40, Hg—200). The method had the edventege over 
"Wetroscopy that it was exceedingly sensitive (0-03 milligramme 
rd suffice); the purity of the substance wes of no consequence, 
"use any other substance would only give гп additional curve, 
and the records were produced almost instantaneously, so that the 
ж. of groups like 12-9 CH +, 14-05 CH, +, 14-9CH,4 (never iso- 
the as fer) hed been demonstrated. It was intended to study 
S ansformation products of radium in this novel way. Some 
iid à Were peculiar; в faint 65:5 Hg. фф (?) curve was persistent, 
| chloroform end other compound curves 1-5 and 3 ( possibly 
ice | had been found. The curves observed on the negative side 
SN ds to the atoms—hydrogen, carbon, oxygen, chlorine. 
swara pe e curves, notably those of Н, also of O, C, Hg were eImost 
% oe по тоог what substance they started from. Quite 
pret ses impurities, however, the analyses demonstrated thet a 
ту ‘riety of atomic and molecular aggregations or systems, 
Dia or severa] charges or uncharged, were always formed. 
; ч ed nine such modifications, including ozone, О+ and O^. 
ly the sa y e account for the different kinds of spectre. emitted 
stems m Е stance under different conditions; the different 
were foun i п. rise to different spectra. Thet some substances 
піса wor n the negative side, indicated that negatively charged 
Picked пр Pdl through the kethode, hsving apparently been 
found in the м by uncharged particles. Ay these were 211 
lot the moleca e Condition, it would аррезг that only the atom, 
Action 0, wes capable of temporarily exerting а powerful 
edo 
tated 2000 in the atom. А magnetic sphero would be 
ove ip tes 12810, because the electricity within it could freely 
Ty Шш ыы ue (һе magnetic induction. 
getic и т. Sir Joseph had mounted a number of 
э 501 on its vertical pivot, on a piece of cardboard, 


| 


which was suspended from the ceiling in proximity to the electro- 
magnet. When the electromagnet was excited, the whole system 
was attracted ; but when the needles had been taken off their pivots 
апа placed on the board, there was hardly any attraction. The 
molecule arising from the combination of atoms which had freedom 
of motion was а comparatively stiff system in which the bonds were 
linked. The new line of research promises to help in the solution of 


tho problems of chemical combination. 


PHYSICAL SOCIETY. 


At the Meeting. held on March 24th. at The Imperial College of 
Science, Prof. Н. L. CALLENDaAR, F.R.S., President, in the Chair, 


an exhibition of a 


“Sensitive Thermo-Regulator ” 
and some 
* Experiments on the Measurement of Electrolytic Resistance usin 
& 
Alternating Currents,'' 


were shown by Dr. Н. Е. HAWORTH. 
The “ thermo-regulator " consists of а toluene thermometer with 


mercury platinum contacts in a capillary tube; these contacts 
operate, through a Siemens telegraph relay, an electromagnetic 
switch, which cuts in or out the heating circuit. On account of the 
very small current required to operate the relay a fine capillary may 
be used, so ensuring a high mo»gnification with low thermal capacity. 

This Paper was discussed by Messrs. Lowry, F. E. Smith and 


S] 


Whipple. 

Experiments were also shown illustrating the ease with which a 
bridge containing an electrolytic cel] could be balanced by placing 
a variable self-induction in series with the cell and adjusting it and 
the resistance of the bridge simultaneously, as in Wien's experiments. 
except that а vibration galvanometer was used in place of the 
optical telephone originally employed by Wien. 

The author's deduction from his experiments that the resistance of 
en electrolyte varies with the frequency of the alternating E.M.F. 
applied, was discussed by Messrs. Campbell, Duddell, Lowry, F. E. 


Smith and the Secretary. 
A Paper on the ** OSCILLATORY CURRENTS IN COUPLED CIRCUITS,” 
was then read by Prof. G. W. О. Howe. Ап abstract of this Paper 


will be found on p. 8 of this issue. 


“Some Radio-Telegraphic sash in Use at the City and Guilds 
Пере,” 


was also briefly exhibited by Prof. G. W. О. Howe. 

The wireless telegraph receiving apparatus was shown connected 
to the aerial, which is 260 ft. high. А transformer specially designed 
for experimental work at long wave-lengths was shown. Ву means 
of a Brown telephone relay and special trumpets fitted to the telephone 
receiver, the time signals and messages sent out from Norddeich and 
from the Eiffel Tower can be plainly heard anywhere in the lecture 


theatre. The various types of receiving apparatus in use at the 


College were shown. 
Owing to lack of time the discussion on these two Papers was 


omitted. 
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ELECTRICITY SUPPLY IN COUNTRY 
DISTRICTS. 


If we are to make good progress towards that time of the 
universal use of electrical energy, as pictured by Mr. 8. 2. 
DE FERRANTI in his Presidential Address to the Institution 
of Electrical Engineers, there is по question that country 
districts musi not be left out of cousideraiion. The towns 
have very naturally received the first attention ; and 1t is, 
perhaps, due to the fact of our towns being verv large that 
our country districts have been left largely on one side. 
The quest, however, for fresh ficlds and pastures new, as 
the more profitable paris have become occupied, has caused 


the supply engineer to turn his attention to the less populated 
districts. 
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AM.Inst.C.E. in Preparation. 
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THs MecuaNICAL DESIGN AND CONSTRUCTION OF GBNERATORS Ву К. Livingstone. 
in Preparation. 


good progress is being made in this direction. To the 
Гонт, RADIATION AND ILtuainaTioN, From the German of Paul Hüener, by Justus Eck. 3 power company the subject is of more than usual interest, 
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than in this country. It appears, however, that a distinct 


because the area of such a company is very much greater 
than that of the usual local authority and necessarily 
embraees extensive country districts as well as towns. 
The ultimate aim of the power company should be so to 
cover its area with mains that electrical energy is available 
to practically everyone who desires it. If such a desirable 
state of things is to be reached it is to the power company 
that we must look, because such an undertaking is better 
placed for the purpose than is one supplying a small area. 
The lower cost of the plant, the larger station, and the 
пеаіег diversity factor all make for lower costs per unit 
vM. The capital cost of the station per kilowatt having 
leen reduced to а minimum, the cost of mains becomes 
more than ever a governing factor of the price at which 
electrical energy can be supplied. 

Here, fortunately, overhead mains provide a solution of 
the difficulty and reduce the cost to a very material extent. 
In the instance given by Мг. WoopHovsk for the lighting 
ofa mile of village street, underground mains would cost 
15 per cent. more than overhead ; or, in other words, current 
can be supplied for private lighting at a penny per unit less 
f overhead wires are used. Of course, frequent objections 
lave becn made to the use of such wires, but these objec- 
ons cannot be very well supported. Anyone can realise 
low very much the telegraph and telephone services would 
lave been hampered if overhead wires had not been allowed ; 
ТӨ по one aitempis to prohibit them in these days. In 
‘we time, no doubt, following Continental practice, such 
“rs will come inio extensive use in this country, and we 
it? mad io see that they are being used increasingly at the 
ли time, Even in such а town as Leeds the streci 
ishing is being carried out bv overhead wires in many of 
the principa] streets. | 

| в interesting to notice how cheaply street lighting 
an be supplied when such mains arc adopted. Thus, the 
Yorkshire Electric Power Company are charging £2 per 
hmp per annum at Horsforth, including mains, conversion 
"existing gas lamps, lighting, cleaning and extinguishing ; 
the electric lamps are of 81 c.p., and are doubiless metal 
flament. Naturally, such a low price is appealing to the 
local Councils, and further business is resulting. 

Apart from street lighting, the use of electrical energy т 
Ошту districts is required chiefly for the lighting of 
ШЕ and cottages and for a power supply to farms. 1; 
¿necessary to effect the lighting of cottages very cheaply 
И b | to be obtained, and therefore the system adopted 
| orkshire Electric Power Company has been to 
lake an inclusive charge for the supply of current and 
“ps, there being no restriction on the hours of lighting. 


The | Е 
" temoval of this restriction is probably wise, as such 
se annovance without effecting 


we do not think there is much doubt that if overhead lines 
are used freelv the British farmer will soon see the advan- 
tage of having a supplv of power which is always at hand, 
and from which light can be obtained just as easily as 
power, although his buildings may be situated a consider- 
able distance from other public means of illumination. 


REVIEWS. 


(Oopies of the andermentioned works can be hed from THE ELECTRICIAN Offioe, pet 
free, on receipt of published price, adding fd. for books published ander 3& Add 


10 per oent. for abroad or for foreign books.) 
a | 
еш Energy in India. Бу J. W, 


The Law Relating to E 
by N. N. BLoMEFIELD. 


| 
Meares, M.Inst.C. E., M.I.E.E., assiste 


Кв.10 (158. nett). 
This is an interesting and useful work on the legislation 


affecting electricity supply in the Empire of India. The law 
on the subject is now to be found in the Indian Electricity 
Act, 1910, which repealed, but re-enacted with certain amend- 
ments and additions, the 1903 Ас{. As the author is a practical 
engineer, and also the electrical adviser to the Government of 
India, his notes on historical and technical points are of 
exceptional value. When we reviewed the author's com- 
mentary ол " The Indian Electricity Act, 1903," we pointed 
out that Indian legislation relating to electricity supply was in 
advance of our own, but, frankly, we are disappointed that the 
electrical industry has not made more progress in India than it 
has. In the meantime a considerable advance has been made in 
long distance power transmission, ан bulk supply schemes, in 
the application of electricity to traction, &c., in various parts of 
the world, ard we regret to sce that India lias not shared to any 
material extent in this progress. This mav have been due to 
certain defects in the 1903 Act which have been removed by the 
1910 Act, but we are inclined to think that the comparatively 
slow progress of the irdustry in India is due to the fact that 
English models were followed on certain points. There was 
nothing which retarded the growth of electricity supply in 
England so much as the Electric Lighting Act of 1882, and the 
effect of that piece of legislation would be even more injurious 
in India, where the economic, industrial and social corditions 
are widely different from those which prevail in this country. 
Consequently, legislation. relating to electricity supply which 
would be quite suitable for this countrv would be totally inap- 
plicable to India. However, last vear’s Act seems to be a 
great improvement upon that of 1903, and we expect that 
greater progress, especiallv in traction ard power schemes, will 
be made in future. The principal modifications made by the 
1910 Act relate to bulk supply schemes, the regulation of the 
powers of the Local Governments ard the Government of 
India, the purchase of electricity undertakings, the supply of 
electricity to districts outside the area of supply and the amend- 
ment of licences. In nearly all cases the conditions have 
been made more favourable to promoters of schemes, 

The arrangement of the present edition is practically the same 
as that of the author's commentary on the 1903 Act, but the 
hook has been rewritten and the information carefully 
checked. After an introductory chapter, which gives an 
interesting. historical sketch of electrical legislation in India, 
the author proceeds to give aa outline of the general arrange- 
ment of the 1910 Act, and to deal with the position of licensed 
and unlicensed undertakings, the general provisions of the Act 
applicable to all parties. A useful summary of the law relat- 
ing to electric railwavs and tramways follows, and the text 
of the Indian Electricity Act, 1910, is accompanicd by useful 
notes on clauses, the work concluding with а group of 
appendices, containing the Rules made under the 1910 Act, 
general specification for electric wiring, &c. The whole work 
bears evidence of careful preparation, and it shou!d prove 


"gulations are liable to cau 
чр to the supply undertaking. I n the case cived 
M | OODHOUSE the cotiages are provided with two 
_ "lamps and two 120-waté lamps (carbon), the annual 
к рег cottage being 160 units. [n two other cases 
“arge is mentioned as being 6d. per week and 15s. 14. 
i" p о with energy at 44. per unit. 
lites, i е larmhouses, more seems to have been 
е Continent and in America in giving a supply 


demand is arising for power to drive farm machinery, and. 


(Calcutta: Government of India Central Press, for the Author), 
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indispensable to companies and engineers connected with 
electricity supply work in India. 


History of the Theories of Æther and Blectricity. By E. T. 
WitTTAKER. (London: Longmans, Green & Со.) P 


р. xvi +475. 
12s. 6d. net. 

This great work grapples with some of the most fascinating 
and dificult problems that have engaged the attention of 
workers in physical science during the lasc three centuries. No 
reader of ordinary mental calibre can hope to assimilate all its 
contents; but the hook is so ably written that ihe serious 
student of average ability will derive great profit from its peru- 
sal, and, as the author succeeds in individualismg men as well as 
ideas, the general reader will find much to interest him in its 
pages. 

The headings of the chapters areas follows: I. The theory of 


the wither in the seventeenth century. II. Меселе and mag- 


netiec science, prior to the iniroduction of pocentials, ПШ. 
Galvanism, from Galvani to Ohm. IV. 
medium from Bradley to Fresnel. У. The wither es an elastic 
solid. VI. Faraday. УП. The mathematical electricians of 
the nineteenth century. VIII. Maxwell. 1X. Models of the 
woher. X. The followers of Maxwell. XI. Conduciton in 
solutions and cases, from Faradav to J. J. Thomson. XII. 


The theory of the wither and electrons in ihe closing years of the 
nineteenth century. 


The luminiferous 


The first chapter contains a more lucid account of the earlier 
theories of licht than the reviewer remembers to have read in 
any special treaiise on light. The second chapter narrates the 
efforis made by Gilbert, Gray, Du Fay, Wetson, Cavendish, 
Poisson and others to develop theories which give results 
approximating to the facts. The third chapter shows ihe 
anatomist, the chemist and the mathematician all engaged in 
elucidating electrical phenomena. Galvanic gnd frictional 
eleciticiiy prove to be the same thing; Ampere opens the sub- 
ject of electrodynamics ; and Ohm states а law, which, with a 
slight modification, is the seme as that associated with his 
name. Chepier IV. pays speciel gitention to polarised light. 
Chapter V., on the æther as an elastic solid. is very stif; but 
it appears to be imporcant, and alchough the elastic solid theory 
does not 22 present hold the posicion of honour, it is doubcful 
whezher the modern theories of reflection and refraction would 
have heen developed if the great mathematicians of the past 
had not prepared the way by their ponderous works on mor» or 
less imeginarv solids. It is a relief to come to Chapter VI. 
which deals wich the researches of Faraday, who wes not a 
mathematician. Succeeding chapiers are comparatively 
modern. They are specially valuable in showmg, io some ex- 
tent, the sources of inspiration of great men like Helmholtz, 
Maxwell and W. Thomson, and ihe relative importance of their 
work. Towards the end of the book the names of men who are 
happily still wich us appear, and anyone who wishes io under- 
stand the evolucion of the wonderful ideas of J. J. Thomson, 
and io appreciace the imporcence and influence of the work of 


his great contemporaries, cannot do beiter than stugy the work 
under review. A. G. 


Modern Lightning Conductors. By Киалхсмокти Hipaes, 
(London, 1910: Crosby Lockwood & Son.) Рр. vi.-} 155. 

This book consists partly of the Phanix Fire Office Rules for 
Lightning Conductors, but in addition contains much useful 
information on the subject of hehtuing which, unfortunately, 
is not so well understood as 1t should be. One chapter is a 
report of the Lightning Research Comnuttee, giving experiments 
due to Sir Oliver Lodge. The rules are followed by two 
chapters on Methods of Protection (including Testing) and on 
Costs and Specifications. Some notes are kiven on American 
and Continental practice, and there is a long chapter giving 
many interesting examples of lightning stroke, illustrated 
by sketches and photographs. Finally some account 13 given 
of the effects of lightning on mankind, upward discharges, 
fuleurites, globular lightning and other. phenomena. The 
notes that are given contain all kinds of observations and 
popular ideas, including the essentially American case of a 
Methodist minister who invoked lightning upon a neighbouring 
brewery. and was duly sued for the success of his invocation ; 


but whether damages were piven against him we are not told. 
Lightning is one of those interesting subjects that ought to be 
investigated more closely, but we fear that even an aeronaut 
would be shv of handling the natural product after reading the 
experiences of Messrs. Hutchinson & Ward in the heart of a 
thunderstorm at an altitude of 15.000 ft. in the Alps. 


Simmance and Abady's Copyright Tables of Corrections for 


Harcourt's Ten Uandle-power Pentane Lamp. 
Alex. Wright & Co.) 


This book consists of a series of tables printed on strong card 


(London; 


and bound together into a folder which can be hung on the wall 
of the laboratory, 


The Harcourt standard. pentane lamp 


gives a light of exactly 10 c.p. when the atmosphere contains 
(8 of 1 per cent. by volume of water, and the barometric 
height is 760 mm. 
actual practice for both humidity and pressure. 
rections are made by the following formule, which are both 
due to Mr. C. C. Paterson, of the National Physical Laboratory, 
and have been confirmed bv other observers :— 


Corrections have therefore to be made in 


These cor- 


Candle-power= 10 +0-066 (8 — е), where € is the number of 
litres of water per cubic metre of air. 

Candle-power= 10 — 0:008 (760—b), where b is the height of 
the barometer in millimetres. 


The amount of water vapour is determined from readings of a 
ventilated hygrometer subjected to an air current of minimum 
speed of 2 metres per second. 
Fahrenheit degrees and inches, though the equivalents on the 
Centigrade and C.G.S. systems аге also given. 
no doubt that these tables will prove exceedingly useful, while 
they are admirably designed to withstand heavy wear and tear. 


The tables are arranged. in 


There can be 


A CURIOUS COHERER PHENOMENON. 
BY JOHN HARDEN, 


Some time ago the author had the opportunity of observing 


a curious case of coherer action which may be of some interest, 


As is well known, high potential protectors for lorg distance 


power lines are often used in which resistance rods of specially 
prepared carbon mixtures are employed in the earth connection. 
The phenomenon in question was observed on such reds. 


Each rod was a round bar of about $ in. by 6 in. to 7 in. in 
length, with copper plated end caps. They were squirted in a 
hydraulic press, dried ard fired in ап electric carbon. tube 
furnace. The mixture used originally was composed chiefly 
of graphite together with other non-conductive materials. 

The resistance value of each rod varied somewhat according 
to the nature of the power line to be protected and how many 
were used in series, but as an average they measured about 
200 to 250 ohms. 

Each rod was carefully tested before passing for deliverv, 
and faulty ones were rejected. In spite of this, grave com- 
plaints came in to the office some little time after the first 
deliveries, all to the effect that rcds bought under guarantee 
to have 250 ohms resistance now showed several megohms. 
On the return of the rods to the works this fact was verified, 
vet other unused rods from the same delivery stil maintamed 
their proper conductivity. 

It was soon found that the faulty reds had invariably been 
subjected to a high potential discharge, usually of atmo- 
spheric or static origin, ard consequently a certain amount of 
current. had passed through the red. To test the effect of 
this, current was sent through a fresh rod ard gradually ìn- 
creascd until it was nearly red hot, but this dd not cause any 
permanent change in the resistance. 

Tests were then made to imitate the natural conditions, ard 
it was thereby found that one single discharge of oscillatory 
sparks would cause the resistance to increase to several mecohms 
and remain so. It was of ro consequence if the spark entered 
the rod through the end clip, thus passing through the rod from 
end to end or if it entered the rod at the middle, the result was 
the same, 

Subsequent tests proved that this remarkable increase in 
resistance, due to the action of the spark, could be effectively 
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be better to speak of “full” radiation. 
and emission were equal within an enclosure, bodies within it lost all 


outline, when temperature equilibrium had been attained ; when we 
saw nothing but a glare. looking through an aperture in an enclosure, 
we knew that constent temperature hed really been established. И 
the universe were of the same temperature throughout it would be 
invisible, just as a cavity in the glowing coal fire was invisible. This 
was demonstrated by holding 2 piece of nickel in a tubular electric 
furnace by means of @ wire; when the nicke! was red hot like the 


Just because absorption 


checked by means of a thick coating of a glassy enamel extend- 
int over the whole rod, though not thoroughly eliminated. 

On the other hand, if some other poor conductor was used 

nistead of graphite, and a thin enamel coating applied, the 
shove-mentioned effect of the spark was entirely nullified, and 
w further complaint was heard of since such reds were in- 
troduced, 
The author has since corresponded in the matter with a 
prominent and well-known scientist, who expressed his opinion 
that the phenomenon was a coherer action. No doubt some 
krd of coherer effect must have been responsible for the 
Wiaviour; but it is indeed difficult to explain satisfactorily 
te actual mechanism of this action. On the one hand, it 
wuld be thought that the oscillatory discharge would pass 
(йү along the surface of the rod only, and the effect of the 
малце seems to indicate such ; but, on the other hand, why 
"hu the total resistance of the whole rod be so materially 
ard permanently changed if this was the case ? 

Ашап, it is rather strange to note that if the Acheson 
citeal graphite was excluded, and other non-carbonaceous 
materal substituted, this action ceased to appear. In any 
vase, this behaviour might perhaps be worth some further 
"vetigation, as it may eventually throw light on other similar 


(етеп Сез. 


tube, it became invisible. 
The lecturer then repeated severa! experiments of Tyndall in ex- 
А 


emplification of the relations between radiation and absorption. 

Leslie cube, filled with hot water, the right side bright, left side black, 
мәз placed between two metal plates, right side black, left side bright, 
so that black and bright faced one another ; the ga!lvanometer joined 
to thermal junctions was not deflected. For the black surface 
radiated more than the bright, but the bright opposite reflected 
more, so that balance wes established. If the svmbols b and 8 
denoted black and shiny (bright), E emission, end R reflection, E, 
being the energy emitted by a black surface, then the black body 
reecived energy E, — E, + E, К. or E, = E,(1— К.). or E= E,/(1— R,). 
If A, further denoted the assumed proportion of the energy absorbed 
by г reflecting body, such that R,+A,=1, we found Е, = E,/A,, or 
E,—E,.A, That meant that for any temperature a body (not an 
ideal black body) would emit ès much energy as it would absorb from 
& black body [or the emissive power of a body for radiation of a 
certain wave-length is proportional to the absorptive power for the 


same radiation at the same temperature]. 


known 23 the law of Kirchhoff (1860), who had drawn the 
His old teacher, Balfour 


— > 


This was 
full consequences of the laws of radiation. 
Ntewart. the lecturer added, had. however. anticipated Kirchhoff in 
the publication of this law, and it was interesting to mention that 


the two scientists had independently given some identico! experi- 
Thus, tourmaline absorbed light polarised 


RADIANT ENERGY AND MATTER. 
(Concluded from page 957, Vol. LX VI.) 

In the fourth lecture Sir J. J. Thomson referred again to the energy 
tnbution in the spectrum and to the steep ascent and descent of 
И cnergy curve in Fig. 3 (the curve is much steeper for higher tem- 
atures}, А little distance off the ordinate of maximum energy the 
tey was exceedingly weak. In г bodv at room temperature 
ut 300°C. abs.) the maximum was at 10и. in a red hot body 
"C abs.) at 33u; the latter body would affect a photographic 
"more intensely in a fraction of г, second then the former would 
S UP exposure lasted as long a3 the world had existed sccording to the 
"C extrevegont estimate, oven if that estimoste were multiplied by 
"^. This ca'culation assumed that the produet of intensity of light 
f duration of exposure wes constant, and that the effective гау 


tm shorter than 0-4. 
Equations for the very important sheave of the curve had been 
с 


mental confirmations. 
in one plane, but was transparent to light polarised in a plane at 


right angles to this plane. Now, emission should be equa! to absorp- 
tion, and they observed that heated tourmaline actua!lv emitted 
polarised radiations. Further, any substance should radiate fully 
like a black body, if the layer were of sufficient thickness ; in the case 
of glass, however, that laver should be so thick that the glass would 
appear opaque. 

Absorption, the lecturer proceeded, was mostly selective. Class, 
which was transparent to ordinary light, would not permit long-wave 
heat ravs of low temperature to pass. In the demonstration a 
thermopile with two faces was placed between г, Leslie cube contain- 
ing hot water and a limelight. "When balance had been effected. а 
picce of glass was he'd in front of the cube; the balance was disturhed, 
while the glass made little difference if interposed between the lime- 
light end the cube. It was generally believed that, owing to this 
property of the glass. greenhouses became so warm ; tho gloss would 
catch the sun light as in a trap. not allowing the long-wave rays from 
the warm moist earth to travel back outside. But В. W. Wood had 
questioned this. апа had shown thet there was another chief esusc— 
the glass really imprisoned the air and prevented circulation of the 
vir; if the doors of the green house were left open, the effect venished, 
Wood hed built himself à small green house of cardboard and rock 
salt, and had observed an even greater grcen-house effect, though 
rock salt was transparent to heat rovs, becausc it allowed more heat 


Е е 
“et by Ravleigh ; Еда (ӨЗ) (е А) ; 
5 1.7. Thomson; E, x (9^^!). I,(c/A6). Thecof the formule were 

Ue “ame, and the I was a Bessel function. 

Pis i formula was the most generally applied. The experi- 
к са was very difficult ; the formula agreed, however, 
i net at for long waves the enezgy was simply proportional 
„œ évlute tempersture 6, not to 9. The formule applied to 
К bek body which absorbed and radiated e!l the energy it 
+ Pu а body was not easily produced, and the relations 
"iion do e and omission required explonation. The 
кр MM C only on the temperature of the body, end if a 
does x t. giving out energy under ordinary conditions. kept 
p ш constant in spite of this loss, the explanation wes thet 
E Ep ee amount of energy. This was known 23. фе 
1 пор К a ut Prévost, which had been a necessary forerunner 
iain | ws, and it was to be understood in the sense, that a 
Lum. th. : EU ond yet keep his expenditure equal to his 
"чыйп бо at а certain temperature was equal to the 
elako for Pe сне and that held for the whole amount 
Shy А ws quality of radiation (of particular см 
“ume the б paced within гәп enclosure would ultimately 
“aon must pere nin of the enclosure. end the choracter of the 
рыша Шоо au be the зато within that enclosure. 
7; fight » bos n «menty were possible, end there were an excess 
"e Дор, op and an excess of red light at the bottom of the 
“^ pece of Мис glass placed at the bottom should 


"itl, red || 
iy : 
' kht there and become as warm as the enclosure ; shifted 


а 

Pak Aci ed portion, it would n bsorb less blue light (to 
CU. ець it ee then it rediated, and should become 
Оет т eived less energy than it sent out. But such a 
hant Шр у by displacement in an enclosure at | 
е маз contrary to all experience, and we hence 


V dod {| 
ИША , "AMET NET. б ў | 
чч, Pod Чогу of the radiation must be uniform through- : 
wre, and that the radiation within an enclosure, what- | of the earth. р 
The presence of water vapour in our atmesphere, Sir Joseph con- 


Е их Walls, : | 2 
EM Pon he that of a “ black body." The name * black "| - C i | 
osen, for the radiating body was bright, and it would * tinued, in the fifth lecture, was very important meteorok gically, 


1 
Planck, Ey « уз. e?^?—]; 


to enter. 
That scme vopcurs and gases were powerful absorbents of heat 


Sir J. J. Thomson then demonstrated by cld experiments cf Tyndall's, 
partly with Tyndall's apparatus. That weter vapour sbscrhed heat 
rays had been denied by Mognus. but in the end Tyndall had Feen 
victorious in the controversy. А few puffs cf ammcnis vapour, 
introduced into г glass tube elesed by rock salt dises, also effected a 
romerkable absorption, which disappeared as the ammenia wes 
repleced by air одл, while nitrogen and hydrogen mixed in the pro- 
portion so es to токе NH, had no such effect. Tyndell bad atso 
shown that scents like musk abscrbed heat revs; but the phonomcna 
were complicated by the presence cf water vapour. Cerben dioxide 
was a powerful absorbent, end Arrhenius had attempted to explain 
the existence of glacial epochs extending almost to the Equator by 
the asumption that the percentage of CO, in the air had fluctuated. 
Volcanic eruptions would, in certain epochs, send much CQ, into the 
atmcaphere and raise Из temperature bv the greenhouse effect, 
How a fall of the temperature had been prcduced, the lecturer did nct 
explain; but he said that a few million tons of CO, would bring s bout 
temperature differences cf 10°C. without necessitating our believing 
in gigantic forces powerful enough to shift the pcsition cf the 2xis 


" P pa 
—— a ы 
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It prevented the rapid loss of heat from the earth, and when the air 
wes dry the temperature wculd fall quickly at sunset. That radiation 
and abscrpticn were selective had already been stated ; it was further 
demonstrated by placing aqueous sclutions of didymium salts in the 
ore beam. Tho infra-red wes perticularly affected by selective 
ebsurption. This was investigated by passing a wire bolometer over 
the spectrum, when scmetimes strong deflections and sometimes no 
current 2t all were observed. Investigating gases and vapours by 
this method W. W. Coblentz (Washington) had found CH, bands a 
3-43, 6-86, 13-6, 144; NH, bands at 2-96, 6-14; NO, bands at 7:46 
and 9-084 ; C,H, bands at 3:25. 6-78, 8-68, 9-8p ; ond an NCS bend «at 
4-78 and en OH band at 2:954. It would be noticed that some of these 
wave-lengths (especially in the CH, group) were multiples of one 
another (6-86 —2 x 3-43) ; but these apparent octaves might merely 
be accidental. for the fine exploring wire wes much broader than the 
line it covered. The method wes rather rough, 2nd it might result, 
that those regularities did not exist any more than the mony har- 
monic groups of spectrum lines, in which we hed formerly hetieved. 

If we heated the substance some zbsorption bends would 


as emission bands, so that something in the vapours must be 
vibrate in series of bands. 


appear 
able to 
The reletions were not so simple аз some- 
times stated in text books, however, according to which absorption 
bands would arise when the body conteined a system ezpable. of 
vibrating et periods corresponding to thst of the disturbence passing 
through it or by it. "Thot wes truc, but nct sufficient. 


The abserp- 
tion phenomen were not to be eecounted for merely on the tuning- 
fork envlogy. If we hed meny tuning-forks in о, room between the 


esr and the source of sound, they would enfeeble the intensity of the 
sound, though strengthening it for people in certain parts of the 
room; the note was not destroyed, but scattered, end there was д 
similar оре scattering when light passed through ground glass or 
through a fog. Absorption, on the other hand, meant definite 
destruction of the light, a transformation of the energy into some- 
thing else. It did not suffice that there was something in tune; a 
mechanism wes required which wes not light. As a rule the light 
energy was transformed into host. The energy absorbed by the 
sodium vapour wes apparently trinsformed into heat, and that 
required è mechenism which would work both ways, end would 
transform һе into light egein in the corresponding emission bands. 
Such emission bends еси be produced by heating the substance. 
But nct el lines or bands could be produced by heat ; the hydrcgen 
lines, for instznce, eculd only be preduced by cther means, end, ecn- 
versely, their light was net absorbed by being passed through 
hydregen ges in the crdinsty wav, In this sense absorption was nct 
alwess thermal; the light cculd. also produce chemice! ehenge or 
deco nposition. 


Two demonstreticns cf such chemical changes were given. In the 
first the ere light Бег was sent thicugh г flask ecnteiming emyl- 
nitrite. when ә clcud formed ; when the light was first filtered 


through а flask containing e few drops cf the amyl-nitrite г, faint 


cloud was observed, which beseme much denser when the filter was 


In the seecnd demcrnstratien, due to С. T. В. Wilscn, г, 
hom of ultrs-viclet light wes passed slong a tube ecntaining some 
water emd gir; the besm was first filtered through a plate of glass, 
when no cloud appeared. After the removal of this filter for ultra- 
violet revs the cloud wes chserved te form, but the effect was weak. 
This cloud was probe bly due to the formation of hydregen perexide, 
which hed a smaller vepeur pressure than pure water, so thet a drop 


once formed would not readily evaporate, but continue to grow 
in size. 


removed. 


The criterion. Prof. Themson ecntinued, which shculd allow us to 
distinguish. between trensfcrmeticn cf radiated energy into thermal 
energy and trensformation into chemical separation energy, in c2ses 
in which the resulting products could nct be collected, was the rela- 
tion between abserpticn end emission. A merely thermal change 
wes nct è permanent change cf the chemical conditions. If no 
lesting change were effected. the laws cf ebscrption and emissicn 
should apply ; in the eese of a chemice! chenge they would nct apply. 


The rodisticen ef a bleek body for eny wave-length hèd à maximum 


sts certain temperature. No substance could radiate mere light 


then the bleek bedy, which absorbed and radiated s! the energy. 
lf we. therefore, found that 2 body emitted at a certain temperature 
more radiation of è certain quality then & black body at the seme 
temperature, then the energy could not be all thermal in thet case. 
But the determination wes not by any means во e2sy as it might be 
thought. Thus it had been asked, whether the D line of sodium in & 
salt flame моз more intense than the D radiation of а black body. 
Trving bolometer experiments the lecturer had not been eble to 
decide whether there was any difference in brightness, Paschen 
had in a series of comparative experiments found, that the D line of 
sodium salt seemed to be brighter than the D radiation of è platinum 
wire in the same flame. Quite recently E. Bauer had, however, 


come to the conclusion that there was no difference. If that were con- 
firmed, we should be justified in regarding the radiation of the sodium 
flame as merely thermal. 

A further question wes, whether in a luminous fleme cr vacuum 
discharge tube all the sodium or the gas particles were гег Лу luminous, 
cr whether the luminosity was ccntined to a вт" pcrtion cf tho 
total number cf molecules. The latter assumpticn, which seemed 
to be ccrrect, implied thet the luminosity was due, nct to the normal 
molecules, but to systems produced by some agency which excited 
luminosity. These svstems would be few in number. One cf the 
ressons leading to this essumption was found in the connecticn 
between the refractive index cf a body and the quelity cf the light 
it emitted. ТЕ light crigineted, as we believed, in the moticn of 
electrified bedies, then the relaticns between the refractive index 
(which was given by the square root of the specitic inductive capacity 
of the body) for waves of infinite lengths end the wave-length of the 
hight emitted should be 

B 1 + Хел тт, 


where N wes the number of particles actually emitting the light (per 
unit volume). e the charge end m the moss of the particles. The X 
hed to be introduced because there wculd Le lines of different wave- 
lengths, end gs spectra were known with hundreds of lines it was 
clear that only a very small number of the melecules present could 
actually be concerned in the production of light, especialy in ccn- 
sideration cf the recent discovery cf infra-red reys cf very lerge 
wavelength. For if all the molecules were to be concerned, the 
value for the refractive index would become far greater than experi- 
ments proved it to be. 

The appesrance of the spectra themselves afforded further ground 
in support of this argument. А spectrum wes in one respect à very 
definite thing; it was very constent as to wave-length. But the 
reletive intensities of the lines vericd very much with the experi- 
mental conditions, and that could be accounted for on the view that 
special systems of molecules produced the linca. слей series of lines 
being probably emitted by а sepercte system. ‘The vibration period 
(or wave-length-—not the intensity, of course) was to è surprising 
degree independent of the tempersture. 

Going back to the chsracter of the absorption, Sir Joseph repested 
thot hydrogen gas would nct ebsorb the hydrogen lines, even when 
under pressure. But it hyd been shown three years ogo that hydrogen 
would absorb ccrtzin lines cf the spectrum, the red lines, when è 
strong electrice current wes passed through the hydrcgen. Thus 
the cleetrie dischsrge tronsformed hydrogen into something «b- 
norms] which was ¿ble to emit or to absorb the hyrdogen lines. 16 
could not yet be seid how fer these considerations were truc for the 
infrs-red ; but v few eggregotes of molecules only scemed to be con- 
cerned in the selective ebscrption of infre-red rays. The recent ex- 
periments cf Rubens 2nd Wocd on the relative absorptive powers cf 
liquid water ond cf water vapour suggested that assumpticn, They 
found that a loyer cf weter ! mm. in thickness wes opaque to their 
long weves cf А = 108p, or about 0-1 mm. (method cf soap bubbles), 
while © column of water vapour many feet long, but centaining the 
same numbor of molecules, would z!low one-fourth of the light to 
pass through. The complex 2ggregetes of liquid weter thus seemed 
to be highly absorptive. 

ln sddition to thermel end chemical changes light sbsorption 
might also produce phosphorescence. А phcsphorescent substance 
changed the quslity cf th» light it received. For the demenstrations 
e fow eryste!s of iodine hed been put into a lerge gloss flesk previously 
exhausted. At room temperature the flask contained only a little 
icdine vapour. When the Бели of the ere lamp wès thrown on the 
flask, yellow phosphorcscenee wes seen. This phosphorescence, 
Prof. Thomson szid. hed been studied by В. W. Wood with mono- 
chromatic light, and he hd found that the case formed one of the few 
known exceptions to Stokes’ Isw. According to Stokes, the light 
given out by г, phosphorescent substsnce was of longer wave-length 
thon the light of the existing source; but Wood obtained light cf 
shorter wave-length. 

In the lest lecture (April 9th) Prof. Thomson announced that Н. 
Rubens had just isolated infrs-red reys of A=0-3mm., so that 
radiation waves might soon be measured by the foot rule, and the gap 
between һем and light waves on the one side and electric waves on 
the other wes being bridged over. 

Referring then to his own discourse of the previous evening [which 
we abstract on p. 19], he seid that the cleetric discharge passing 
through a роз at low pressure disclosed the existence of гАотз and 
molecules with one and more charges, of aggregations like ozone, 
end of more complex arrangement of molecules in great variety; 
they all seemed to be in specie! states and, being themselves manu- 
factured by the process which made the gas luminous, they seemed to 
give rise to the luminous radiations. The different spectra associated 
with the elements arose from diflerent aggregations, 


| 


dme before the lecture. The mixed salts were now exposed to 
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(ultra-violet reys filtered through a glass screen) produce a discharge. 
The ultra-violet rays thus caused the negetive particles to shoot off 
at о velocity; this velocity, аз well аз the e'ectric force required to 
produce it, cou'd be ca!culeted. But light would have to vibrate at 
billions and billions of times per second to produce that velocity, 
unless we conceded, thst the maximum energy was greater in spots 
then it would bo with uniform distribution. Another reason: Even 
the feeblest light would affect & photographic plate, if the exposure 
were long enough. But the corresponding electric force of. вау, 
0-00001 volt would produce no effect »t all, though its equivalent in 
the e'estromegnetic theory of light was optically active. Hence 
light would appezr to be concentrated in spots or specks which would 
be few in number end widely scettered in weak light. 

Concluding, under pressure of time, Sir Joseph mentioned some 
quite recent experiments of C. T. R. Wilson's, which would not 
absolutely prove, but support, the just-expressed view. In the we!l- 
known old experiment of Wilson а vopour cloud wes observed. when 
ionised sir wès expended. The experiment had been improved by 
using о very 2ecurate piston гла by expanding o thin slab of air so as 
to ovoid èll eddy currents; it hed teken many months to achieve 
this. Whon the ionisation was effected by В rays in о strong field 
and observed in a strong light, Wilson зом a few fine lines like spider 
thrends marking the particles which had traversed the cloud in the 
momont of expension. When Röntgen rays (ether waves like ligh*) 
were used, 2 series of bright specks, not a uniform cloud, was seen. 


In many spectra the various lines appeared to be associated to 
sever?! series, principal and subordinate series, the members of which 
were characterised by a similarity in their behaviour as to fluctua- 
tions of pressure, 23 to the Zeeman effect, &c. Numerical rela- 
tions between the wave-lengths of these series were first found by 
Ват for hydrogen. According to Balmer’s law, the wave-lengths 
of the hydrogen spectrum were А == Ст? /(т?— 1) ; all the wave-lengths 
could be calculated by putting т cqual to 1, 2, . . . 32; and 
although the law was merely empirical, it he'd so accurately that 
more reliance was оол pleced upon the lew then upon me.sure- 
ment. The reletions were not so simple for other substances, but 
became simpler when the frequency n (number of vibrations per 
second) was substituted for a. Then n=C(1—4/m)?; here the first 
value to be taken for m was З. Rydberg hed modified this formula 
into n=("—C (m +а)?, whore а had to be determined for each 
cement, while the second constant C was the seme for 21 elements 
and orders of spectra. Recently W. Ritz had improved the formula 
by substituting for the bracket tho factor (m+a+ 8/m)*; & similar 
formule formed the basis of the studies of W. M. Hicks [ Sheffield’. 
Ritz (and Hicks also) hed suggested c physico! explenstion for the 
empirice! formulae. Ritz (1908) regarded light 2з produced by the 
rotation of a negatively electrified particle under the influence of 
г megnet force. If the particle were situsted above a bar magnet 
llike the dot over the I], the particle would describe a circle; and 
since Her=me*ir (where г was the radius of this circle), tho fre- 
quency was He^m, that is, proportional to the megnctic foree. New 
if there were only one magnet, the moment would depend, among 
other things, upon the distance c between the perticle and the 
mèznet ; if there were a chain of equa! megnets, all joined to form г 
streight line, the moment would depend upon (1 + с)? for two magnets, 


CORRESPONDENCE. 


in (2- c)! for three magnets, and so on.'and thus the different values 

or т сате іп. The Zeemen cffect certainly suggested rotation of : | "T — cate 

the particles in the magnetic fie'd. Another suggestion of molecular | LEPEL AND TELEFUNKEN WIRELESS TELEGRAPH 
PATENTS. 


mznetism had been made by P. Weiss. Each atom was to contain 
‘permanent magnet of the seme kind for all the elements, and his 
megneti¢ calculations of the vibration frequency of redistions were 
in feir sgreement with other calculations. 

T urning to the formation of specie! substences in connection with 
luminescence, Prof. Thomson demonstrated thermo-luminescence. 
Powdered sulphate of calcium and megnesium were put in a little 
pletinum boat which was placed in o glass tube that was ге ей 
with its open end to the open end of г Röntgen tube ; this hed been 


TO THE EDITOR OF THE ELECTRICIAN, 


Мк: In vour issue of March д, 1911, 15 published a decision 
of the German Patent Office, regarding the application of Herr 
von Lepel for the revocation of three applications of the 
Telefunken Co. 

As regard s these I may perhaps remark that the decision in 
this matter has been disputed by the Telefunken Co., and that 
there are still two outstanding points to be dealt with before 
the transaction is invalidated. 

Count Arco has promised to return to the subject onlv after 
the Courts have given their decision, and will fulfil his promise. 
As, however, I am mentioned in the article quoted above as 
the representative of the Telefunken Co., and am not bound 
by the same restriction as 1s Count Arco, I feel it my dutv to 
make known five of the determining decisions of the German 
Patent Office, which relate to Herr von Lepel's inventions. 

1. Decision of the Application Branch of the German Patent 
Office on Julv 27, 1910, in the matter of the patent application 
G. 26,612 (Telefunken) :— 

Arrangement for the Generation of Electric Oscillations. 

Tne protest L. 24.757 VILL. /21a4 made by хоп Lepel does not invalidate 
this patent under 33, subsection ] of the Patent Law. This patent also 
refers, it is true, to the working of a short spark gap by means of alternat- 
ing current. with Wien's shock excitation, but that is not the su bject dealt 
with in the application. Under the circumstances it is therefore super- 
fluous to decide the further demand of the applicant in the above 
application as to the validity of the application L. 24.757 VIEL. 21a4. and 
in the meantime publication of the patent by the Application. Branch 
has been determined upon. 

2. Decision of the Application Branch of the German Patent 
Office on October 29, 1910, in the matter of patent application 
G. 26,744 (Telefunken) :— | 
Spark Gaps for carrying out Wiews Methods for Generating. Electric 

Oscillations. 

Tne prior изо claimed by Ruhmer consists of experiments which the 
applicant carried out in the year 1907 with Lepel’s generator. In the 
publications dealing withapplication L. 24,757 which relates to the Lepel 
arrangement the Application Branch has laid down already that this 
arrangement is not identical with that of Wien. Arcos lecture at 
Cologne (published in THe ELECTRICIAN for July, 1909) alluded to by the 
applicant, contaíns nothing which contradicts the view taken by the 

It is therefore supertluous to bring in the question 


Röntgen rays for a minute or so ; the sesling wax wes thea melted 
v z small flame, and the boot taken out. It was faintl у luminescent, 
‘nd the luminescence increased at once, when the boat wo hested 
тега burner, to die out again. The Röntgen rays had formed ë 
new unstable compound, which went back to its origine! state and 
was luminescent while the trensition lasted ; the change was h»sstened 
by heating. In another demonstration the lower bulb of a dumb-bell 
plass esk wos placed within æ coil joined to a Leyden jar circuit ; the 
bulbs were filled with oxygen. Each spark discharge in the circuit 
rendered the oxygen in the upper (visible) bulb luminous for a little 
while owing to the formation of ozone ; but heating destroyed this 
luminescence because it destroyed the ozone. 
Asking, finally, what was the nature of radiation and of light 
d Prof. Thomson said, one might think of sound. Mathem::tically 
* sound compression-waves were very simple things, depending 
merely on the pressure and velocity of the air. That wes sufficient 
E the theory to explain everything, without any reference to the 
coe of gases. But the phenomena were more complice ted 
ae theory, which regarded the whole problem гз hsrdly 
da *—merely statistical, like & census. Ап intelligent mol2cule 
hy E on that theory, that è sound wave wos passing nesr 
TE г the molecules (population) were crowded in certain 
thit the $ Ц was only when we hed to des! with sounds so shrill 
het the sound wave became comparable to the free path, however, 
ни т ша trestment, might not remain adequate. It 
could be M Ms light. Everything concerning purely optica: effects 
lib nor Bu ae a mathematical representation of 2 light wave, 
Шр: 7 yatcal effects. When we considered the letter. it wes 
ол Е (cient to regard light as something continuous ed. 
of bright 4 ^ wave front; we had to represent light as a series 
spere A on dark ground. For one reason: lf all the 
vbieh the |; : E light traversed were to be filled by the full energv 
only cones p t PE ied, we wanted too much energy ; if the energy were 
етй Ad in spots, we wanted less. We could deduce the 
but that He ш force and maximum energy in апу kind of light ; 
tica] aa d found, was not nearly sufficient for some purely 
іце (rubbed! ele or instance. Ultra-violet light falling on a sheet of | of prior use. 
herren, С first) rapidly discharged the zinc when charged ЮЕ TM | - 
Evely, but not when charged positively, nor did ordinary light 3. Decision of the Application Branch of tlie German Patent 
y 


Application Branch. 


= 
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Office on October 28, 1910, in the matter of the patent appli- 
cation G. 27,164 (Telefunken) :— :— 


Arrangement for carrying out Wiews Method of Generating Electric 


Oscillations—Hissing Spark Gaps—in which several Spark Gaps 
are connected in series, 

The application of the “ Polyfrequenz ". Elektrizitäts Gesellschaft, 
P. 19,596, cannot be considered as invalidating this patent, for the patent 
fails on this application, and the complaint “submitted has been with- 
drawn. Jn this application the grounds of invalidation are not, in the 
opinion of the Application Branch, sufficient, as they do not deal with the 
identical arrangement, but with some other, As regards the objection 
against application L. 24.757 the Application Branch has laid down in 
the arrangement published that the object of that application has nothing 
todo with Wien s arrangement. Also that itis not principally concerned 
with series spark gaps. 

Phe assertion made by von Lepel in his objection of illegal borrowing, 
rests upon tests which the applicant carried. out for the respondent in 
1997 with th» above-mentioned application L. 24.757 in view. И was 
afterwards made evident that the object of this application neither 
concerned an identical spark gap or an identical method. There is, 
from the Application Branch point of view, no case of eval borrowing. 
Tos same conclusion arises from tests carried out later—aamely, those 
of Lepel, who has the further only © imagined ` illegal borrowing. 


4. Decision of the Application Branch of the Patent Office on 
November 5, 1910, in the matter of patent application G. 28,198 
(Telefunken) :— 


Spark Gaps for cirrying out Wiens Arrangement for Generating Electric 
Oscillations, 

Nhe Poulsen dam pindicated in the protest ofthe C. Lorenz Aktien Gesell 
schaft is not used for the generation of oscillations in. Wien’s system, and 
is therefore not identical with the object of the application. 

Nhe sume applies to the Lepel spark gip dealt with in application 
L.24,757/21a4. as published by the Application. Branch, which has 
nothing to do with Wien’s arrangement. The description given by the 
es Poly freque na? Flektrizitits Gescllschaft of this spark gapin " Electrical 
Engineering ^ during 1909, does not affect the question as regards the 
present application, as it was first published abont а year after the date 
of application, 

Also if the use of the Wien arrangement is taken into consideration, then 
the Lepel spark gap is not identical with the subject of the application, as 
the insulation lying between the electrodes as mentioned at the end of the 
application L. 24,757 is not used for keeping the sparking chambers air- 
tight. 

As, therefore, application L. 24,757/21a 4 deals neither with the identical 
arrangement nor with an identical spark gap. there is zn ocasion for the 


Application Branch to admit the illegal borrowing from von Lepet 
of the subjeet of the above application. 


5. Decision of the Application Branch of the Patent Office on 


June 20, 1910, in the matter of patent application L. 24,757 (v 
Lepel) :— 


Arrangement for Genzrating Rapid El сете Oscillations by ep or 
Dircet Current, 

lt should be noted with regard to the oft-reiterated objection. to 
Wien's well-known method of generating shock excitation that in this 
application there is no mention of this arrapyement. On the other hand, 
in this application short discharge gaps are used which makes it in no w ау 
certain that it deals with shock excitations. Further, to generate shock 
exeltations requires, besides the short discharge gap. e ‘lose coupling of th: 


secondary circuit with the primary circuit containing the spark gap, and 
this is not the cas? in this application. 


The last quotation makes it clear that the Application 
Branch of the German Patent Office has expheitly acknowledged 
that the Lepel arrangement has nothing whatever to do with 
that of Wien. 

If the periodical literature is perused. or that part which has 
been published by Herr von Lepel, it will be found that this 
falls into two categories. The first contains all that of date 
previous to June 4, 1909, and the second all that of later date. 

In the first category attention 15 only paid to undamped 
oscillations, as will be seen bv referring to tlie following SUE. 
in Тнк Егествичах, Vol. LX., р. 623, Vol, LXHE. pp. 52. 53, 
142. 174, 175, 332, 333. 

In the latter publications only Мерз 


arrangement ls 
mentioned. 


This division is interesting in so far as, on June 4. 
1909, Count Arco delivered his lecture at Cologne, when for the 
first time the Telefunken Co. came out into the open, and 
made public suitable arrangements for the practical use of 
Wien’s invention.—I am, Sir, yours &е., 


Р. PICHON., 
Chief Engineer of the Telefunken Co. 


Berlin, March 29. 


YORKSHIRE v. LANCASHIRE BOILERS, 


TO THE EDITOR OF THE ELECTRICIAN, 
в: In vour issue of March 31st vou give extracts from a 
Paper on steam boilers read. by Mr. Mountain, the borough 
electrical engineer for Huddersfield, before the Yorkshire 
branch of Electrical. Engineers at. the Sheffield. University, 
Mr. Mountain, in referring to the Yorkshire boiler said :— 

Phere seems to be little doubt that the same evaporation can 
be obtained from a Yorkshire boiler 24 ft. long as from a 
Lancashire boiler 30 ft. long, shell diameters being equal. The 
gradual enlargement of the furnace tubes at the back of the 
Yorkshire enables the gases to pass through the boiler more 
freely, and consequently with the same chimney draucht the 
consumption of cual per foot of grate must he increased.” 

It is a sign of progress when a prominent engineer like Mr. 
Mountain has the courage to speak in such a convincing manner, 
as he evidently quite understands that the contracted rear end 
of the furnace flues of a Lancashire boiler acts as а permanent 
brake, which not only, keeps down the evaporation but also 
detracts from the efficiency of the boiler. It is only common 
justice to the Yorkshire Boiler Co., however, to state that Mr. 
Mountain has under-estimated the duty and efficiency of the 
Yorkshire, аз а boiler 20 ft. long will give an equal hourly 
evaporation to that of a 30 ft, Lancashire, aud for 8 per cent. 
less fuel; and four 24 ft. Yorkshire will give an equal hourly 
evaporation to that of five 30 ft. Lancashire, draught con- 
ditions and fuel being equal, maintaining the same efliciency. 

] would also point out that at the same meeting the overall 
eflicienev. of a 24 ft. Yorkshire boiler and есопопизег was 
stated to be 65 per cent. A boiler of this size, however, when 
evaporating 1.500 gallons of water per hour will maintain an 
efficiency of approximately 63 per cent.. so that with boiler and 
economiser the overall eflicency would be 73 per cent. А 
20 ft. by 8 ft. 6 in. Yorkshire boiler will give an evaporation of 
8,000 Tbs. of water per hour, and maintain an efficiency of 70 per 
cent. The same boiler can be worked up to an evaporation of 
1,380 vallons, and the drop in efficiency will not be more than 
10 per cent. 

The thermal efficiency of any botler depends on the quality of 
combustion, and this is controlled by thick fires aud a powerful 
draught. such as are secured in а Yorkshire boiler by expanding 
the furnace flues; hence the reason of this boilers greater 
efficienev and evaporative power as compared with the now 
(froma scientific point of view) obsolete Lancashire. Гат. е, 

Standard Buildings, Leeds, April 3. W. И. CasMey. 


SYNTONY OF А QUENCHED SPARK. 
TO THE EDITOR OF THE ELECTRICIAN, 


мк: On reading Messrs, Eccles & Makower's answer to me 
in your issue of March 24, I gather that they are under the 
impression that mv article was based on only one set of 
observations. If such had been the case mv statements of 
conditions of experiment, which form the premise of mv 
arguments, could scarcely be accepted by them, on account of 
the character of novelty which they attribute to the phenomena 
under discussion, Аз а matter of fact, the measurements 
mentioned in my article are an intentional reproduction of 
eases with which I was quite famhar owing to previous 
observation and experiment. 

From mv article Messrs. 


Eecles & Makower arrive at the 
theorem 


‘that the root-mean-square of the current in the 
receiving antenna is proportional to the simple mean square 
of the current in the sending antenna, i 

I gave the following experiment:—" Always keeping the 
same point of relative svntonv, an absolutely non-inductive 
resistance of 0-5 ohm was switched in and out of the aerial, 
with the result that the relative variations of comparative mean 
square readings of acrial currents were identical for both trans- 
mitting and receiving, that is 10 per cent., while the indications 


of the primary current and supply current ammeters remained 
unvarled." | 


On the contrary, 


This sentence, I believe, is clear, but I ат sorrv that an error 


of expression (ratios for relative variations) on my part should 
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have Jed Messrs, Eccles & Makower astray. So the ratios 
кете also identical, transmitting and receiving, and equal to 
[| as appeared in the equation 
(r+ H) l-l=r+H-+0-5 

following that sentence. Whenever I varied the transmitting 
mean square aerial current without altering the syntony 
between aerial and primary, I produced direct proportional 
readings at the receiving station on the Duddell thermo- 
valvanometer scale; whenever I altered the syntony I obtained 
tures which departed widely from the direct proportion. 

(ateyorically, the relationship between transmitting and 
receiving current involves three coefficients of energy transfer- 
ence :— 

l. Out of the transmitting aerial = radiation coefficient. 

2. Wave propagation. 

3, Into the receiving aerial. 

To account for the table (THE ELECTRICIAN, page 570) showing 
wide departure from direct proportion when syntony was 
varied, one cf these three coefficients had to change. I 
(шей (3) after investigation (paragraphs 6 and 7, THE 
Euetatian. р. 570). I did not take into consideration (2) in 
view of the short distance (8 km.) between the two stations. 
There remained (1), radiation coefficient. 

Therefore, even following Messrs. Eccles & Makower's 
паш of thought, “out of all imaginable causes. . ." it 
wold not have been what they think, а mere assumption on 
m part to have connected the departures, when syntony was 
vared, from direct proportionality, with variations of radiation 
сое етене, 

However, the transmitting data alone of the experiment 
related in paragraph 9 of my article and explained again in my 
letter (THE ELECTRICIAN, p. 957), confronted with the experi- 
mest stated in the sentence which I have corrected, prove that 
the tadiation coefficient did change with change of syntony. 

| believe therefore that I have not committed any fault of 
beie, and if my exposition has been unsatisfactory, I find my 
wuse In Whateley’s “ Elements of Logic”: “ In all reason- 
mes which regard matters of fact we introduce, almost at 
WI stop, fresh and fresh propositions, which have not been 
cheted in the course of our reasoning, . . . so it is no 
wonde that the longest mathematical demonstration should be 
v much more easily constructed and understood, than a much 
shorter train of just reasoning concerning real facts." —1 am, &c. 

London, April 4. | | В. С. GALLETTI. 


Ка 


VIRELESS TELEGRAPH WORKING IN RELATION TO 
INTERFERENCES AND PERTURBATIONS. 


We sive below an abstract of the discussion that took place 
‘tthe meeting of the Institution of Electrical Engineers last 
i к J. E. Taylor's Paper on the above subject. Ап 
и о this Paper appeared In our last issue. An account 

d of the discussion at a meeting of the Newcastle 

al Section, 


Шке DISCUSSION. 
E о R.N. (Inspector of Wireless Telegraphy to the 
(hee Maia а under th: section in the Paper headed “ Mutual 
Ue to the и tions Mr. Taylor omitted to make any refe- 
LoT cae why installed the apparatus or the operator who 
|, быы Пи equipped according to the standard specitied 
> e TERR ER. Was Do reason why there should be any 
^ia the DX UA p Gov metre aad the 300 metre wave-lengths 
"oa taken ү й pee about 3 miles ap irt, Last week he had observa. 
WM net pe ку s th: Channel of 13 ships equipped with 300 and 
р detiene da. Mie hos? were measured by the Marconi mul- 
bt Ny fe to > results varied from 1,000 ft. all the way through 
Ite installed the a the apparatus might be, if it was not pro- 
5 tuning would чо, a kinds of wave-lengths given off, and no amount 
"ors haq been a о Interference, In the last two years, however, 
^: ship ead и in the fitting of ships, and most of the 
"zh for which TURA | рег cent. of the 300 or 600 metres wave- 
ета, Nome es designed. Another difficulty was in regard to 
"d; this Was di a 9 them were good, some mediocre, and too many 
U last vear there] Ы P rapid development of wireless telegraphy. In 
tib ty keep о tad been зо many ships titted that it had been impos- 

P the supply of experienced operators, He was of opinion 
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that the best types of apparatus supplied to ships were in advance of the 
personnel who were required to use it. For ship-to-shore work the appa- 
ratus must remain very simple, and the immediate improvements should 


take the line of greater simplicity and greater reliability, especially as re- 


gards detectors. One of the great troubles was in the receiving apparatus. 
An operator would not believe his own apparatus was wrong. He always 
believed “the other fellow's? was. He thought another improvement 
would be to adopt universally a musica] note in transmission. АЙ the 
operators he had questioned were of the opinion that a musical note would 
help them very mach both as regards the facility of handling traffic and 
the working through an interference. The note should have a pitch that 
was capable of variation, and should be aggressive or jarring like the sound 
of a brass instrument, as opposed to the clear tones of a flute. He agreed 
with Mr. Taylor that some means of varying the strength of signals was 
desirable, and the idea of a variable coupling was very good, but he was 
afraid that an indifferent operator would not make any use of such a 
device (a variable coupling)—the worse the operator the more he clung to 
all available power. It was the same with the multiple tuner; the per- 
centage of operators on ships who really understood the use of it was 
much smaller than it should be. He had collected notes оп atmospherics 
for several vears, and he found the worst months were from May to 
October, especially June, July and September. The best were January, 
February and March. The worst hours of the day were from sunset to 
sunris?, and the disturbances were most pronounced at sunset. The best 
hours were from sunris? to noon. Other things being equal, short wave- 
lengths sav, under 2.000 ft., were less affected by atmospheries than 
longer ones, Atmospherics appeared to be troublesome on very long 
wave-lengths all the year round. When two stations equipped with the 
same type of aerial kept watch on, вау, 2.000 ft. and 20,000 ft., the rela- 
tive hours of interference from atmospherics had been noted on one occa- 
sion as 2 to 20. Their Irish stations noted atmospherics to be stronger 
with a westerly wind, and those on the East Coast of England found they 
were worst with an easterly wind. Disturbances often seemed to come 
up with the wind. Hunstanton was remarkable for “ freak ” signals, 
which usually occurred on still nights when ordinary signals were of a low 
strength. They sometimes heard ship stations to the west of Crook- 
haven. and though the ships lost touch with Crookhaven the signals at 
Hunstanton still remained strong. "hey had also got signals from Africa 
from a ship 2,500 miles distant. North Foreland, Bolt Head and Crook- 
haven had never inter-communicated, yet they could all communicate, 
as a rule. with ships in the Mediterranean at night, and the received sig- 
nals were sometimes as strong as from a ship 20 or 30 miles away. Then 
there were three stations on the Morocco coast which at one time abso- 
lutely jammed the traffic for Crookhaven, but they were only heard at 
night. Judging from the wide range of the interference at the receiving 
station, he was sure these Morocco coast stations were not tuned according 
to the best practice. He had a table giving the number of hours during 
a year in which atmospherics occurred. Thes? were recorded by two 
stations which were always in touch with each other. One station gave 
670 hours of disturbance: 221 hours of moderate, 285 of strong and 385 
of atmospherics in which it was impossible to work, a total of 670 strong 
to violent atmospherics, The other station working simultaneously and 
independently gave 658 hoursstrong to violent atmospherics, which was in 
remarkably close agreement under the circumstances. The accompany- 
ing table showed the number of hours each month that atmospheric dis- 
turbances were noted at à station in the Channel :— 


Month. Moderate.* Strong.” Violent.* 
January.......... p edet dips |" 
КОРИНИЗ aes ern EE EAE ыы б алые Жый: dise S.4 
АИРИ ЕНИ К он о (2 Apne OSS 
Ар ME ese URE 2s. 03 e. 132 
ыа ке ИЕ ай ОО: ene . 60 
JUNE cupiat esc нана ОО Зоне ОО . 171 
July оона ее А de DE оле: ООО ain . 53 
August ....... Vd erc Kt: TIR —MÁ TEN 
September v. sisse sere eias must Eo. Ass I es ‚ 94 
October ..... м. | 
November а. Е: AD saree "EN cm $ 2 
December ..... dab og diui qe "E pem E н є 2 


"ir OLIVER J. орев, F.R.S., congratulated the Institution on getting 
information derived from the valuable experience of those in authority 
at the Post Office—as in the present Paper and in a previous one by 
Major O'Meara—information which it was hardly feasible for private 
people to collect. The whole subject of interference must be of great 
interest to everybody conneeted with wireless telezraphy, because in 
practice they seemed, at present, to be la rgely dependent on the skill of 
the operators. The way the latter picked out what they wanted to 
attend to in the midst of a babel of other communications struck him as 
very skilful. They managed to do it in times of peace, but he did not 
know what would happen in war time. when everybody was trying to 
disturb everybody else. He did not think the Admiralty ought to be 
satisfied with what might turn out to be a dangerous state of things. 
He asked Com. Loring whether there would be an insuperable objection 
to a lower capacity aerial on a ship. At present the custom was for the 
lower aerial to be the carth—or the sea in the ease of a ship. His experi- 
ence had been mostly gained on land, and he found that When he was 
using the earth as a lower capacity aerial it spoilt the tuning. Dr. 
Muirhead had designed an aerial somewhat in the shape of a Maltese 
cross, Which proved an advantageous shape. The wire was brought 
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* Moderate, not affecting signalling ; strony, signalling difficult ; 
violent, signalling impossible, К. 
у 8 


. ordinary shape, the alternative paths would differ widely and the im- 
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down from the centre, and the individual impulses, after reflection, 
returned to the centre together and descended the acrial in one complete 
rush of considerable intensity. On the other hand, in the case of a more 


the Lodge type of aerial with insulated lower capacity aerial seemed to be 
able to tune out the ordinary stations fairly well. He asked Sir Oliver 
whether that was connected with the shape of the waves sent out by 
these systems. He thought the large upper capacity and the lower 
capacity connected together by a self-inductance formed an extremely 
good oscillator and sent out waves (current) as shown in the ассотрапу- 
ing sketch (Fig. 1). On the other hand, the coupled circuit sent out an 
oscillation of the type illustrated in Fig. 2 herewith. The first oscillation 
of the directly charged aerial was very large. "That, however, did not 
seem quite to account for the whole difference. Ай aerial such as that 
used by Sir Oliver with a large amount of inertia between the upper and 
lower capacity was little affected by а small but prolonged force slightly 
out of tune such as опе got from a coupled transmitter. Most of the 
coupled receivers were generally coupled moderately tight. They could 
not work very loose, or they would not receive enough energy. They 
could thus get two periods in the oscillating circuits. which would upset 
the coupled receiver. The coupled receiver was not able to cut the 
Fig. 1 waves out, but the Lodge aerial was able to cut out the waves 


pulses would descend in a procession. If an earth was employed the 
impulses went to various depths in the earth, and returned in a proces- 
sion ; moreover, the energy would be dissipated by the resistance of the 
earth, however well the earth connection was made. At any rate, his 
experience was that the tuning, though not gone altogether, was greatly 
vitiated. Не expected that this was also the case at sea, where instead 
of earth they had salt water. The experience recorded in the Paper 
seemed to show that tuning was very imperfect in most systems. Tre 
use of a lower capacity aerial would give better tuning on land, and 
would also do it on sea unless the sailors objected, ог saw no way of 
fixing the aerial. The Paper stated that there was some difficulty in 
tuning out а Lodge-Muirhead station; but there ought not to Бе any 
such difficulty. Such a station could tune the ships in with their 600 
metre wave, or tune them out, at pleasure, but the ships could not tune 
the station out. They laid the blame on the Lodge-Muirhead system, 
but he suggested the defect was really theirs. Mr. Taylor interestingly 
remarked on the difference between what he called a pre-charged system 
and a system charged by sympathetic resonance worked up in a closed 
circuit; and he apparently thought the difficulty of tuning out a Lodge- 
Muirhead station was because of its pre-charged aerial, this having an 
electrostatic influence on otherstations in the neighbourhood —what had 
been called a “return stroke" in connection with lightning discharges. 
He (Sir Oliver Lodge) had always doubted that that influence was really an 
effect of electrostatic induction in the case of lightning, because if one 
considered how much electrostatic energy there was stored in objects 
on the earth and what the effect of liberating a small induced charge 
would be, he did not think it would do any damage. The question now 
was whether it would effect а coherer. He did not deny that the Lodge- 
Muirhead station did disturb other stations, but he doubted whether 
that was the explanation. The coherer did feel the effect, but he sug- 
gested that an electrostatic charge was only sufficient to do that if the 
collector itself was untuned. Ма damped vibrator were used as a col. 
lector it would take up all disturbances in the neighbourhood and bring 
them perilously near the coherer circuit, which, although properly tuned, 
would respond to sufficiently violent disturbances. The disturbance of 
wireless systems was due to shocks, во to speak, through their untuned 
collectors. This was not so on the Lodge-Muirhead system. Не had 
experimented with two stations in adjacent fields : one station listening 
to distant signals was able to tune out the other. although the latter 
was shouting (transmitting signals to a distance), In another test they 
split the aerial into two and brought down two wires to two receiving 
stations. By putting a little different self-induction into the two and 
using a different lower aerial they could listen with half the aerial to one 
set and with the second to another set of signals without any interference 
ог overhearing. By that means one got diplex (not duplex) telegraphy. 
He would be sorry to attempt any of these things if they bad an earth 
connection. They did not generally need the closed receiving circuit, 
because they had a collector which was very accurately tuneable. One 
advantage of this was that they had only one thing to tane, and another 
was that the collector would not respond easily to anything except its 
own поќе. The phenomenon of the two wave-lengths was curious, but 
it was perfectly understood. When you coupled a free vibrator and a 
damped vibrator together they would not have the same period, or rather 
if you made them have the same period they would not emit a pure tune, 
but would emit two tones giving the phenomenon of beats. He could 
put this mathematically and also show the way to get over it, but he 
was always giving things away and he was not going to give that away. 

Mr. W. DvpbELL, F.R.S., thought attempts were being made to 
receive signals using too small an amount of power. 1f they could use 
10 times the amount of power in their transmitters and a corresponding 
increase in the received energy, all the interferences would become 
insignificant except those due to other stations, which would remain in 
exactly the same ratio so that with less sensitive detectors they would 


be in the same position as now. Present regulations, which tended to 
tie engineers down to use less power, were really in the wrong direction. 
It was marvellous that such good results were obtained with such small 


Fic. 2. 


emitted by a coupled transmitter. He asked Sir Oliver whether that 
was the reason why the pre-charged aerial affected receivers of the coupled 
type more strongly than others. The direct electrostatic action could 
not be the real explanation because the difficulty oecurred over distances 
of a mile or two. 

Sir OLIVER Lovce said he thought Mr. Duddell had viven the right 
explanation. He imagined it was the same explanation that Mr. Taylor 
had intended to indicate in the Paper. Experience showed that the 
Lodge-Muirhead system was efficient over fairly long distances, because 
the Indian Government had officially reported its sucecssful use for 
vears between Burma and the Andaman Islands—over 20€ miles—less 
than À n.r. being sufficient power. He did not altogether acquiesce in 
Mr. Duddell's remarks about the desirability of applying very great 
power. He would prefer to recommend accurate tuning and moderate 
power. He did not like the idea of everybody shouting at the top of their 
voice. He would rather speak distinctly, without energy, and discri- 
minate between different recipients. 

Although the ordinary Lodge-Muirhead was what Mr. Taylor called a 
pre-charged system, they were not limited to that. They had another 
plan which had not that characteristic the disruptive rush methed of 
charging—which was roughly shown in the following diagram (Fig. 3). 


They had not had so much 
experience of this arrange- 
ment as of the other, but 
he would be аа for Mr. 
Taylor to come and see how 
far it overeame the objection 
the Post Office and the Admir- 
alty apparently felt to any pre- 
charged system. И wasunfor- 
tunate that they were unable 


to tune out. such. stations, 
though every. Lodye- Muirhead 
amounts of energy in the receivers as а fraction of a microwatt. The Ес. $. station eould tune others out 
author had referred to the multiple tuner of the Marconi Co.: he (Mr. casilv. 
Duddell) had always had a difficulty in seeing what was the electrical 


advantage of this type of apparatus. What was really wanted to obtain 
good tuning in the receiver was a very freely oscillating circuit and some 
means of connecting the detector so that it would not introduce too 
much damping into the circuit. That was all that was effected by the 
multiple circuit methods. Не thought any means by which they could 
uncouple the detector from the oscillating circuit would give sharper 
tuning. He asked, Did atmospherics propagate themselves with the 
velocity of light, and if so, eould the direction in which they came be 
investigated * Was it possible to determine the difference of time 
between the arrival of an atmospheric at places some hundred miles 
apart? If one transmitted from a station a ‘dot’? at the time an 
atmospheric took place, and the atmospheric and the dot were recorded 
at a receiving station, then with the next atmospheric the experiment 
was repeated in the opposite direction, one might get some indication of 
the rate of propagation of the atmospheric. It was stated that long 
waves were much more affected by atmospherics than short waves. 
Did it apply to the same station with a short aerial for both the short 
and long waves, or was it à comparison between stations with small and 
large aerials ? There was no doubt the pre-charged aerial did tend to 
upset the ordinary coupled receiving station, but, on the other hand, 


Dr. J. ERSKinE-Mtrray said he did not think Mr. Duddell had drawn 
his diagram quite correctly. When he (Dr. Erskine-Murray) was in 
charge of the Marconi station at Chelmsford, 12 years ago, he found that 
when a transformer was used as the primary source of power the charge 
slowly increased before the spark occurred, and thus the current changed 
from a low to a high frequency at the maximum voltage. The impulse 
occurred as shown in Fig. 4 herewith. It did not seem to hive occurred 
to Mr. Duddell or Sir Oliver Lodge that signals might be received from 
the part of the curve marked “a.” The speaker and Mr, Andrew Gray 
frequently got signals between Harwich and Chelmsford from this pri- 
mary charge of the aerial when no oscillatory discharge occurred at all ; 
the charge simply leaking back to earth through the secondary of the 
induction coil. The author had spoken of blunt resonance curves. He 
did not think Mr. Taylor had emphasised sufficiently the fact that a blunt 
resonance curve did not necessarily represent an impure wave. Although 
a receiver responded for quite a considerable range of variation of its 
natural frequency it should not be concluded that the waves from the 
transmitter had a large variety of frequencies. The fact was that there 
was ns a rule only one wave, having one definite frequency, transmitted ; 
but owing to its damping. and to that of the receiver, it was able to excite 
current in the receiver, although the latter was considerably out of tune 
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pan d 
then began to drive with a direct source of current you would have an 


with it. The same was true of the double hump curve. Two definite 

frequencies arrived through the ether, but each could excite the receiver | impure wave which would produce x different effect on a non-damped 
although the latter was somewhat out of tune. The blunt resonance | receiver from that which would be produced by a pure sine wave. That 
curve thus represented shock excitation of the receiver throughout а con- | was what he intended to convey by his remarks on the plain aerial 
siderable range of frequencies by the action of a damped wave-train of one | system of transmission. He was glad Mr. Sorensen had come to the 
frequency only. He had not found quenched sparks difficult to tune out. | conclusion that the Poulsen system was the system of the future, which 
The Marconi Company had had reports recently from ships which had com- | was not going to interfere with anybody. With regard to interference 
mini ated with a quenched spark station in Jamaica, stating that they | between continuous wave systems and spark systems, one would, at 
fund the tuning extremely sharp. Не might add that he had found this | first sight, suppose they would work together harmoniously. In prac- 
ty be true in his own experience, except at very short distances. At the | tice, however, that did not quite turn out to be the сазе. 

Liter there were disturbances, but at the ordinary working distances the 


tuning was su sharp that Marconi ships could always pick up the quenched DISCUSSION AT NEWCASTLE-ON-TYNE, 


sik «tation, although some of the other ships could not do so. Per- 
laps there was too much resistance in the receivers of the latter. In Prof. H. Этвоср believed that the disturbances due to atmospherics 
regird to tuning with continuous waves, he thought if everyone stuck to | were less pronounced when using the undamped wave system, 
the sine waves, which Mr. Duddell showed them how to produce, the ccn- Mr. A. S. M. SónENSEN (Cullercoats Station) had never heard any com- 
tnücus wave was an extremely good method. The trouble was that they | plaints that the Poulsen station interfered with others. 

Mr. H. Kemere (G.P.O.) related some experiences he had had when 


ted to produce as much high frequency encrgy as possible from an arc 
and force the атс by means of a magnet and other methods, thus causing 
tbe production of complex waves. Не illustrated roughly by sketches 
the ditferenee. between the type of wave obtained in the arc under 
diferent circumstances. Dr. Burstyn told him that seven harmonics 
cuki be obtained from the ordinary Poulsen arc. a fact which he had 
lim~lf confirmed. He thought one cure of atmospherics was the use of 
ditetive aerials, Waves came from all directions, and therefore а 
directive acria]. picked up fewer than a non-directive aerial. Не was 
bung to try an aerial with larger capacity аз Mr. Duddell suggested. Не 


thought there was not the slightest doubt a large number of * X^s " were 
shock disturbanccs due to thunder- 


stormsat adistance. Their expe- 
rience at the Haven proved this. 
He did rot think they could avoid 
the other kind of disturbance—the 
frizzling and frying noises which 
were more or less continuous, and 
wcre probably cue to ordinary 
brush discharges from the top of 
Fio, 4, theaerial, Thelong wave stations 
were obviously most aticcted by 


dek disturbances, which comprised very long waves even if vcry 
mich damped. Prof. Fitz Gerald had pointed ovt that there was a 
Pelbibty that they might get oscillations if the cuter part cf the atmo- 
“phere was sufficiently Conductive. In conclusion. he would be glac if 
Mr. Tayl r would expand the definition cf the coefficient of mutual dis- 
iate between stations, «s a fuller urcdcstandirg cf the factors con- 
tred would lead to a search fur mere асбе infermaticn as to mctheds 

Uf atuiding the trouble. 
a А. 5. M. SORENSEN said that with rcfererce to the question of inter- 
ference between Poulsen ard spark statiors he had no cxperimental data 
© present, but the following points should be obscrved. The Poulsen 
ceiver, as such, possessed in a high degree these desirable qualities fer 
ie nk interference advocated in Mr. Taylor's Paper. In favour of 
и the comparative smallncss of amplitude, the con- 
LS he waves and the sharpness of tune. In this connection it 
в. поке that although the oscillations taken singly vere not 
tithin i Dis by a pure sine curve (due to the arc being extirguished 
Ebo fna lation), yet as the dampirg was generally referred to ав 
Ко Detween amplitudes of consecutive oscillations, and as the 
бан, uM E a train of continuous and uniform oscillations, the 
TM im mped ^ seemed not altogether cut of place. Further, the 
Kon ш! only produced audible signals, when a special device 
and spacin 0 s Tikker), and the small difference between signalling 
e Б vave was only detected by sharply tuned receivers. For 
the Pauls M | ge freedom from interference should be expected with 
“р m At the discussion at Newcastle Mr. Taylor had said 
Du. E the Poulsen system of causing interference over any 
е О, ut only meant that the hissing noise might start inter- 
Кеп зе | rane of the order of а mil. Ја this case the sus. 
this oe In Mr. Taylor's Paper did not seem well justified. if 
remedy « т; 8 not sufficient freedom, the speaker would suggest a 
бык, abandon the spark method and adopt the Poulsen system 
i E Тапал, in reply to the discussion, said that Com. Loring 
Wed on Шу very изо] information in regard to the wave-lengths 
ЖЕ р ш ив to atmospherics, Thor» was a great difference 
ability t m PR {урга of musical note transmitted, as regards their 
(EP M rate atmospheric and other disturbances, but no dou bt 
Lm т Е was a good one, although he (Mr. Taylor) 
Nt (iver J dg: d took a lot of beating. With regard to what 
t and Mono Tus told them, there waa no doubt much could he ji 
Would depend he earth connection. He surmised that a good dea 
lU times the ph vow И was made. Mr. Dudcell wanted liberty to use 
ДИ ane af power, but the underst inding reached by The 
in] to Mr ыы graphie Conference had to be cons dered. W ith 
forie disturba s Че suggestion as to the time intervals of atmos- 
tms intervaly т he did not quite see how they were to get a ecurate 
put: bar ne 10,000th part of a second at stations 1,000 miles 
теа} ne "y it might be done, There had been a little mis- 
‘had in hia — what he had meant by “ forced ох" ола. | What 
Hen the хуш mung was that a pure sine wave might beeome distorted 
Mea wag that h + fed from a high-tension source of current. His 
Wr, the de от had pur: sine waves, due to a non-da mped oscilla- 
Tey of which was simply oscillating without dissipation, and 


assisting Mr. Marconi. 
Mr. Н. Morris AIREY said that the Armstrong College was only some 


8 miles from Cullercoats, and they had thus ample opportunities of testing 
for interferences. He had found, however, that it was only by the most 
careful tuning for the known wave-length that it was possible to detect 
that the Cullercoats station was working at all. Dr. W. H. Eccles and 
he had spent a considerable amount of time last summer in studying 
atmospherics, when these were at their worst. Observations were taken 
during the morning and at night over a period of three months. The 
actual number of atmospherics was not counted, but the character and 
intensity of each atmospheric was noted. Observirg stations were 
situated in London and Newcastle, and their watches were synchronised 
by means of the time signals sent out from Norddeich, Eiffel Tower 
and Poldhu. Over 70 per cent. of the atmospherics observed corre- 
sponded individually ; thus, if a long rumble was heard at one station a 
corresponding rumble was heard at the other. It was concluded that 
most of the disturbanccs were not due to local weather conditions, but to 
discharges taking place in the upper atmosphere and at a very great dis- 
tance from both stations. He thought that it would eventually be proved 
that these atmospherics were connected with magnetic disturbances, and 
that they had the same common origir—4i.e., the arrival of negatively 
charged electrons from the outer space into the carth's atmosphere. The 
wave-length to which a receivirg circuit was turcd hed a great infinence 
en the number and character of the atmospherics detected. He had 
experimented with receivers on the same anterra, but tuned to 2.000 and 
600 metres respectively. He zsked Mr. Taylor И he hed made any 
observations regarding the connection between atmospherics ard the 
state of the weather. He was inclined to think that disturbances were 
not liable to occur with a cirrus skv. 

- Mr. J. В. JonsNsow (G.P.O. Telephoncs) pointed out the dcsirability of 
running sheathed telephone wires into wircless telegraph stations. The 
open wires originally run between the Cullercoats station ard the Whitley 
Bay exchange were a continual source of trouble, cue to false calls and the 
heat coils operating. Substituting 1ubber-covcered cable made по im- 
provement, and the only cure wes found to be a lead-sheathed cable run 


right into the building. 
Мг. В. A. ROBINSON confirmed that some of the atmesphcrics detected 


at Cullercoats were tuned ard others were not. 

Mr. J. M. Ross (G.P.O. Tele phones) said that so far as telephones were 
concerned, telegraph wires were analogous to pre-charged acrials, and the 
effects were not unlike thcse met with in wireless telegraphy. He asked 
if it was probable that a proportion cf the unexplained failures of telc- 
phone lightning arresters wes due to wireless telegraphy. 

Mr. А. L. E. DruMMoND (National Telephone Co.) said that atmos- 
spherics gave trouble analogous to that met with on telephone systems 
having an earth return. 

Mr. A. Patterson (Р.О. Telegraphs) said that many years ago he was 
associated with Mr. Taylor in connection with the first wireless telegra ph 
installation in this country. The system had parallel wires, and suffered 
from atmospherics, sometimes for weeks on end. It invariably became 
troublesome during stormy weather, and a current of 2 to 3 milliamperes 
was generated in the receiving wire by the tide, the direction depending 
upon whether the tide was rising or falling. A similar phenomenon was 
mentioncd in a hook on cable testing by Wilson and Purdie. 

Mr. C. VERNIER (Newcastle Power Supply Co.) thought that the Poulsen 
system was less complicated than the spark system. and that it had many 
other advantages. He suggested enclosing the spark contacts in a metal 
box. instead of shunting by a condenser as proposed under * Local indue- 
tive disturbances." Regarding the origin of atmospherics he asked if 
these could not be traced to lightning storms in the tropics. 

Mr. TAYLOR, in reply, said that he preferred to get a good “ scratchy ” 
note in the receiver, as this made the signals easier to read. It was pos- 
sible to get a slightly hissing rote by tuning up the receiving circuit. He 
had been quite unable to connect atmospherics with local weather condi- 
tiers. Wireless telegraph working might account for the failure of tele- 
phone lightning arresters, but these would have to be very near the 
&tatior, ard in the case of systems using the “ precharged ? aerial thev 
would have to be within the influence of the electrostatic field. He 
agreed that there was probably some commen factor in atmospherics and 
magnetic sterms, The Poulsen system was useful for certain purposes 
but could not be worked from a few dry cells; and on account. of the 
amount of power required it was not suitable for installations in inacees- 
sible places. Regarding the suggestion that disturbances might be due 
to storms in the tropics, he pointed out that one characteristic of dis- 


turbances was that they had a diurnal variation. 
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CHARGES FOR ELECTRIC ENERGY AT LEEDS. 


——M M — 


Last week the City Council made some reductions in the prices charged 
for electricity for power and heating. | 

In a report on the subject it was stated that the lowest price now 
charged for power was 0-84. per unit (less 5 per cent.) and it was advisable 
to reduce the minimum price. И was also suggested that the conces- 
«ons should not be entirely limited to the class of large power con- 
sumers but that the opportunity should be taken to offer concessions to 
other consumers, With the exception of the largest users; the prices 
for power were based upon the maximum demand system. 1а the early 
staves of the business such à system was very advantageous for two 
reasons, Firstly, the eost of furnishing a regular supply for long hours 
was less than the cost of furnishing an intermittent supply, Secondly, 
the forms of power with which electricity had to compete were much mere 
economical in the ease of steady loads. In the case of intermittent lords 
the advantages of electric driving would be sufficient. to (ensure. its 
adoption even at a comparatively high price, So far as the first reason 
is concerned, at the stage at which the undertaking had row arrived, 
the advantage in cost of production with an individual consumers 
steady load over an intermittent load was greatly diminished. because 
with a total demand of 15,000 n.p., the consumers! loads, however inter: 
mittent individually, might be relied upon to а large extent to level 
themselves out in the aggregate. The second reason, that of тесной 
the keenest competition with the lowest price, still remained, 

There were, however, some disadvantages in the system which became 
more evident as the number of consumers increased. The maximum 
demand was supposed to be ascertained by a member of the staff of the 
electric lighting department, who, however efficient, could not, in the 
nature of things, be expected to always obtain it with absolute aceuracy. 
Room was left for dispute with consumers as to the amount of the maxi- 
mum demand, and there was a possibility of pressure being brought to 
bear to have it understated, with a view to the consumer being charged 
at а lower price than he should be. A large amount of time was occupied 
in obtaining and revising the maximum demands, and in caleulating the 
proper charge quarter by quarter. The system was not so easily under- 
stood by consumers as one based simply upon the quantity used. It 
was not practicable at present to abolish the maximum demand system, 
because a considerable number of consumers were obtaining great 
benefits from it which they were fairly entitled to, and much dissatis- 
faction would be caused by an attempt to deprive them of that advan- 
tage. It was worth noting that during the 18 years running of the 
undertaking no alteration of prices had ever been made which cansed а 
single consumer to pay a higher rate than before. 


The object should be, therefore, not to abolish immediately the maxi- 
mum demand system, but to supersede it partially by giving greater 
advantages to the majority of the consumers in another way, and ulti- 
mately to give everyone а power supply at a figure not exceeding the 
lowest price now charged under the maximum demand system (0-94. per 
unit). The effect of the proposed amendments in the seale of charges 
was therefore :—(«) To reduce the maximum price from 13d. to Ца. per 
unit. There were over 50 towns in which the maximum price for power 
was less than 12d. per unit, and it was advisable to remove the handicap 
upon the small power users of Leeds. (b) To give concessions, based 
solely upon the quantity used, to all consumers using 3.000 units or 
upwards (say, £17 worth) in a quarter. (c) To reduce the minimum price 
from 0:84. per unit to 0-75d. per unit, less 5 per cent. discount, and to 
bring the minimum price within the reach of a somewhat larger number 
of consumers. It was estimated that the result of these concessions 
would be a loss of revenue amounting to £2,350 per annum, based upon 
the present output, and without allowing for the countervailing gain by 
the resulting increase of business. 

Jn order to obtain an extended demand for current for heating pur- 
poses it appeared necessary to reduce the price from 114. to 14. per unit. 
The present revenue from that source is about £450 per annum, and, 
therefore, the reduction would represent £150 per annum. The esti- 
mate of income and expenditure for the ensuing year allowed for the 
proposed reductions in prices. И was suggested, however, that they 
should be brought into foree on July 1 next. 

The revised scale of charges is as follows :— 


Power.—The price of energy used in motors (when the installation is 
not less than } n.p.)is based upon the number of unita consumed per 
kilowatt of the eonsumer's maximum load. In any quarter when units 
consumed are less than 450 per kilowatt, 1d. per unit, less than 600 units 
1.4., Jess than 720 units Iid., less than 850 units Id., less than. 1.000 
units 0-954., when units consumed per kilowatt are 1,000 or upwards 
ood.. 

Provided that in any quarter when the units consumed are 3.000 or 
upwards the price shall not exceed 13d. per unit, 5,000 ttd.. 10,000 1d., 
20.000. 1d., 50.000 0-954., 100.000 to 149.999 units 09d., 1530.000 to 
199,999 units 0-854., 200.000 to 399.999 units 8d., and 400.000 units 
or upwards (-75d. per unit. | 

For ascertaining the price {о be charged users of motive power are 
asked to state their maximum load, but in ease of any difference of 
opinion on the point, the decision of the manager of the department 


ghall be final. 


Heating.—Flectricity used for cooking or other heating purposes is 
pupplied at Id. per unit. А discount of 5 per cent. is allowed upon all 
accounts for payment within one month of rendering. 
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LEGAL INTELLIGENCE. 


mars rtt 


London Electric Supply Corpn. (Ltd.) v. Westminster Electric Supply 
Corpn. (Ltd.) 


Mr. Justice Joyce delivered his reserved judgment in this ease on Satur- 
day. The facts were reported in Tur ELECTRICIAN for March З and 10, 

In delivering his judgment, his Lordship recapitulated the. cireum- 
stances under which plaintiffs entered into an agreement with the defen- 
dant company on May 4. 1910. И was an elaborate and complicated 
document, well considered ard carefully prepared, each party no doubt 
havirg the best legal advice ard assistance, Speaking broadly, the сПс 
of it was that the defendart company teok over, for its own benctit, the 
working ef plaintiff company’s undertaking in the Westn луг area, хо 
far as the law allowed; until it should be purchased by the local authority, 
the consideration being a fixed ar nual payment of ab out £22,000. per 
annum, and certain other arrangements; with reference to various inci- 
dental matters, and, in. particular, in reference to the proceeds of sale 
upon purchase by the authority, the arrarpgement ss to that vas, in sub- 
stance, that upon the purchase by the local authority pliintifh company 
should receive the price of their undertaking notwithstanding the agree- 
ment for working by defendant company, and if the pree were less than 
£100,000 deferdant company vcre to pay plaintiff company the ditlcr- 
спее. И was provided by clause И of the agreement that defendar t 
company should fulfil all conditions and requirements in respect to the 
supply of electrical energy to which the plaintiff company was or might 
become subject within the Westminster area, and should. indemnify 
plaintiff company in respect of all claims against plaintitf company by 
reason of any default in such supply. provided that such default did not 
arise from the default or neglect of plaintiff company. Upon the sanction 
of the agreement by the Board of Trade plaintiff company handed over to 
defendant company and the latter assumed the management and working 
of plaintiff company’s undertaking in the Westminster area. Plaintitf 
company fitst asked for an injunction to restrain defendant company 
from soliciting or attempting to induce any corsumcer in the Westminter 
area, who now took, or might hereafter take plaintiff company's alter- 
nating current, to cease to take same and in heu thereof to take defendant 
company's continuous current. The claim to the injunction was based 
upon the contention that defendant company (as managas of plaintiff 
company's undertaking) were in a fiduciary position to them ате, bound 
even to prefer the plaintiff company s interest to their own, Certain 
authorities were quoted in support, but in his Lordships opinion the claim 
was founded upon an entire misconception of the relation between the two 
companies, Defendant company were entitled (subject to their statutory 
obligations, and to clause 11 and fultilling the explicit stipulations of the 
agreement) to work plaintiff company’s undertaking for their own bene- 
tit. The defendant company, broadly speaking. purchased so far as the 
law would. allow the right to work and take the profits for themselves of 
plaintiff company’s undertaking in the Wegiminster area, managing it in 
their own interest entirely, ‘Phat was in substance the object and inten- 
tion of the whole arrangement. In regard to the contention that defen- 
dant company was precluded by the agreement from doing anything 
directly or indirectly to reduce or diminish the requirements of plaintifl 
company's consumers for alternating current. his lordship came to the 
conclusion that that contention could not be supported, and held. as n 
matter of fact, that defendant company had not really done anvihing 
intended or calculated to induce any consumers in the arca, who at the 
date of the agreement took plaintiff company's alternating current, to 
cease or diseontinue doing so, or to induce any such consumers to take 
defendant company's continuous current instead. He also held. that 
plaintiffs had not established their claim for a declaration that. according 
to the true construction of the agreement. deferdant еотрапу. not аз 
between themselves and the public. but as between the two companica, 
was bound to supply electric energy by means of plaintiff company’s 
alternating current to any consumer in the Westminster area who might 
apply to plaintiff company for a supply of electrical energy by means of 
alternating current. The action was accordingly dismissed with costs. 


National Telephone Co. and the Postmaster-General. 


On Friday last the Railway and Canal Commissioners (Mr. Justice A. T. 
Law renee, the Hon. А. E. Gathorne-Hardy and Sir d. Woodhouse) heard 
an appeal by the National Telephone Со. from an order of the Registrar 
granting the Postmaster-General leave to administer interrogatorics with 
reference to land, plant and buildings in various parts of the country which 
the company allezcd that the Postmaster-General had to purchase at 
the end of the present year, when (under agreement) he acquired the 
whole of the undertaking of the company. 

Mr. E. Morten, К.С. (with him Mr. Gaine). in support of the appeal 
said the Postmaster-General had centered into an agreement to acquire 
the undertaking of the National Co, at the end of 1911. and under that 
agreement the Postmaster-General had the right to object to purchase 
land, plant and buildings which he considered unsuitable for the tele phone 
business. The Postmaster-General had given notices that he objected 
to purchase certain land, plant and buildings in different parts of the 
country, on the ground that they would not be suitable for the telephone 
business at Dec. 31 next. A dispute had arisen between the parties, and 
the court had to decide the matters in dispute, as arbitrators. The com- 
pany had filed an application alleging that the notices of the Postmaster- 
General were not specific, nnd, consequently, not good. The case for the 
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that even if defendants had gained any information, they had вашей 
it prematurely only. If they had underhandedly enticed the Thermal 
Synd.'" employés away and got secrets out of them after having cm- 
ploved them, that would not be illegal. 

The LORD CHIEF JUSTICE said it was true that the sums offered to the 
men were small, but, together with the suggested offer of employment, 
they were tempting. He thought the case was one for the jury. Such 
offences as those were very difficult to prove, and only а small number 
of the offences were discovered. In those circumstances the judge was 
bound to deal with the matter severely, for it may have been that that 
was the first of à series of attempts to get trained men with secrets away 
from a rival manufactory by bribery. The appeal was accordingly 


company was that the Postmaster-General was seeking to interpret the 
word "unsuitable" as meaning “ unnecessary." The Registrar had 
given the Postmaster-General liberty to administer certain interroga- 
tories to the company with reference to certain of these matters. Those 
interrogatories placed an enormous burden on the company for no good 
reason, and asked for information which was irrelevant and immaterial 
on tlie present application, but which would be materíal when the Com- 
missioners came to value the property of the company. At present there 
were ЫЮ men at work preparing an inventory of the property to he 
acquired by the Postmaster-General They had been at work for 
months, and not more than 20 per cent. of the work had been done. It 
was estimated that it wonld take 15 months to complete the inventory. 

Mr. Justice Lawrence: Your contention is that for the purpose of 
the present arbitration the information asked for would be superfluous ? 

Mr. Morten: Yes. But he would be prepared before the arbitration 
commenced to give the Postmaster-Gencral a list of the pointa which the 
трапу proposed to put in evidence in support of their contention that 
the notices were bad. 

Mr. Justice LAWRENCE said the Court was of opinion that the company 
Фен not be called upon to answer the interrogatorics. If during the 
arbitration it was shown that further information ought to be supplied 
pany to the Postmaster-General an order to that effect would 


dismissed, 


Arc Lamps (Ltd.)-—On Tuesday Mr. Justice Swinfen Eady had before 
him the petition of Siemens Bros. Dynamo Works (Ltd.) for the com- 
pulsory winding up of this company. Мг. Edwards appeared, and said 
he was instructed to withdraw the petition, having received no notice 


of support. The petition was, therefore, dismissed, without costs. 


hy the com 


be made. 
The appeal was accordingly allowed. 


PARLIAMENTARY INTELLIGENCE. 


—— 9————— 
NORTHAMPTON CORPORATION BILL. 


The consideration of this bill has been continued by а Select Committee 
of the House of Commons. 

Mr. SrANLEY CLEGG. city electrical engineer and tramways manager, 
Lincoln, said electric tramcars were run satisfactorily over a level crossing 
at Lincoln, where both the road and railway traffic was greater than in 
the Northampton case. 

Mr. Lrovp, K.C., said he had witnesses who could vive similar evidence 
with regard to Birmingham. Gloucester and Glasgow, but the Chairman 
did not think it necessary to call them. 

Mr. Ковт. TURNBULL, superintendent of the line (L. & N.W. Railway), 
raid the company strongly objected to the proposed crossing. The 
number of trains crossing it was 32 per day. Throughout their system 
of 2,000 miles there was only one tramway crossing the line on the level — 
viz., at Manington. The railway traffic would probably be increased, 
as it was in contemplation to bring the Midland trains into Northampton 
N.W. station. 

Sir CHARLES OWENS, general manager of the L. & S.W. Railway, said 
he viewed the level crossing proposal with grave apprehension. ` 

Mr. Тлгвот, K.C., having addressed the Committee on behalf of the 
L. & N.W. Railway Co., 

The CHAIRMAN said the Committee regretted that the parties had not 
been able to come to an arrangement, because they thought the erection 
of a bridge would be the most satisfactory solution. Failing that, they 
decided to give the Corporation the right to lay this tramway down, 
because they thought in that case it could be done without any injury. 

The Committee subsequently passed the proposals with regard to other 
tramway extensions, and also the provision for running rail-less trolley 
vehicles, but amended the latter so that the use of such vehicles should 


Re Connolly Bres. (Ltd.); Wood v. Connolly Bros. and Others. 


п Thursday last week the Court of Appeal (the Master of the Rolls 
and Lords Justices Moulton and Buckley) dismissed the appeal of 
defendant (Mr. J. J. O'Reilly) from an order of Mr. Justice Parker 
"straining appellant from proceeding in the County Palatine Court of 
Lincaster for the appointment of a receiver over certain mortgaged pro- 
Jerty of the company. On Feb. 17 last plaintiffs (holders of a £30,000 
Isue of debentures) issued a writ to enforce their security, and Mr. 
Justice Parker appointed a receiver and manager. Appellant, who 
ра an equitable charge over а plot of land in Manchester acquired 
hy the company, obtaincd the appointment of a receiver in the County 
Palitine Court, both partics being desirous of enforcing their security, 
and plaintiffs applied to restrain Mr. O'Reilly from continuing his action 
in the County Palatine Соп, ard Mr. Justice Parker made the order 
tistraining Mr. O' Reilly from proceeding with bis action, but said that 
If the debenture holders’ receiver desired possession of the plot of land 
he was to pay the appellant rent for it. ard if he did not desire possession 
he was to be at liberty to make an income from it in some other way. 

At the conclusion of arguments their lordships upheld the decision of 
Mr. Justice. Parker ard dismissed. the appeal. but said taht there was 
nothing in the order of the court which would prevent appellant from 
making an application (if me cessary) to discharge the receiver. 


Fry v. Wilson. 

On Friday Mr. Draper, on behalf of the defendant (Mr. W. H. Wilson), 
asked fora committal order against plaintiff (Mr. J. T. Fry) on the ground 
that plaintiff had grossly interfered with the receiver appointed on the 
Application of defendant to take charge of partnership assets. 

(COUNSEL stated that the parties ‘carried оп business as electrical 
(поет, &c., at Bromley, Kent, and plaintiff lived at the back of the 
‘hop premises, The receiver appointed by the court (Mr. Hicks) informed 
phintiff that he was not to go into the shop. but afterwards he had reason 
to believe that papers, &e., belonging to the busincss were being tam- 
pred with, and he decided to put a barrier between the shopand plaintiff's 
private apartments. Plaintif and plaintiffs son, however, claim the 

night of way.” This defendant submitted was a gross interference with 
the receiver, ` 
E (through counsel) ex pressed regret for the damage, but denied 

10 1 any way interfered with the papers, &c., of the business or 

Wished to obstruct the receiver. | 
ое SWINFEN Eany said there was no evidence to show that 
М и with the papers, &c., but he was satisfied that 
umi "a id nn In терата to the barrier did amount to gross interference 
ia ecelver in his duties, and he made an order committing Fry to 


not commence before Jan. 1913. 
Mr. GOTTSCHALK (tramways manager at Northampton) said they 


would not ge on with the Jast-mentioned proposal if the experiments with 
the rail-less trolley cars at Leeds and Bradford were unsuccessful. 


Nottinghamshire & Derbyshire Tramways Bill,—Last week the 


Select Committee of the House of Commons dealing with unopposed 
bills passed the preamble of this Bill. The Parliamentary agent. Mr 
Bell, explained that by arrangement with Nottingham “Corporation 
and other bodies, they were now able to produce something like a бб: 
plete scheme, and all opposition had been met. Nottingham Corpora- 
tion was to construct the portion of the lines within the city. and the 


company was to work it. 

Liverpool Overhead Railway Bill.—The House of Commons Com 
mittee on unopposed Bills has passed the preamble of this Bill, whi ih 
gives the company further capital powers, ` s 

Croydon and Southern District Rail.less Traction Bill.—' 
promoters have intimated that they vill not proceed with this bill. S 

National Telephone Co's Employes.—1n the House of Commonsa 
Tuesday the Postmaster-General (Mr. H. Samuel) stated. in reply |. п 
question, that the employés of Фе National Telephone. Co | \ ics 
transfer to the Post Office, would enjoy the advantages of ‘igs: n кар 
grade to which they were admitted, and. in so far iis their Siar M e 
not been raised on account of duties connected with the наго ыо. к 
vay abnormally since Jan. 1. 1909, he thought he eould say that tl T 
of pay would not be less—and in many cases would bs егы pi m 
been paid by the company. PES ин 

Private Bill Legislation.—4 Bill is being promoted to authorise t] 
transfer of the powers of the Kent Electric Power Co, im ри ne oi 
portion of their area toa eompany to be incorporated (or any un у bi at 
persons to be named in the Bill). and to authorise extensions of Шо. |. 
pany's area from time to time, the acquisition of lands, ин of 
works, the letting on hire of machinery, plant, a pparatus, &c. | 5 


: Trade Secrets. 
te ee ud Court of Appeal (the Lord Chief Justice, Mr. Justice 
and John’ d ustice Coleridge) heard the appeal of F. Kurt Huessener 
Аи о who were sentenced at the recent Newcastle 
AM B rh four months imprisonment respectively for corrupt. 
niles es i of the l'hermal Synd, (Wallsend) by offering them 
пру TENE ting information from them about the prosecuting 
Mr Me Patents. 
turers of е AE En) said the Thermal Synd. were manufac- 
Пл), а сот, ра their only competitors in England were Silica Ware 
Du moy of which Mr. Huessener was managing director. 
hermal «к appellants was that they met two servants of the 
and offering the eweastle, and, by giving them small sums of money 
endeavoured to и at the company's works at Zurich, 
arturo of MEE from them information regarding the manu- 
suficient éd luds of silica. He eontended that there was not 
offers of empl bii to prove that the sums offered. were bribes. The 
“Mployment were bona-fide, and, having regard to the fact 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
|  BRITISH NOTES. _ 
Ashton-under-Lyne.—O wing to the increasing demand for clec- 


trical energy for power and lighting. the Council are recommended to 


expend £30,000 on various extensions of generating plant and supply 
mains. 


Barmouth.— At a mceting of tradesmen last week, presided over by 
the Reb. С. Davies, а sub-committee was appointed to report upon 


an electricity scheme submitted by Mr. С. Balbiani, electrieal engi- 
neer, 


Barnsley.—The Corporetion heve decided to apply for sanction 
to а loan of £16,100 for extensions of the electricity supply under- 
taking. 

The Chairman of the Electric Lighting Committee (Ald. Brady) 
stated at the Council mecting on Tuesday that Mr. J. F. C. Snell had 
reported that there was great scope in the borough for an increased 


output of electricity. and that the electricity department was financially 
sound. Last year the revenue increased by £916. 


Bradford.— At a meeting of the Tramways Committee on Monday 
the manager (Mr. C. J. Spencer) reported on the effect of the altera- 


tions in wages and service conditions of employés sanctioned by the 
Council in December. 


At the time it was suggested that many employés could make them- 
selves worth considerable more pay by better attention to work, and that 
a scheme of increased payment and holidays in which such employes were 
discriminated from others would tend to higher efficiency. Mr. Spencer 
gives tables showing number of advances in wages on March 31, com- 
pared with Jan. 17, were: Drivers, 168 granted 24. an hour increase, 
against 128; 74 granted 4d., against 49; 15 applications refused or 
deferred, against 66. Conductors, 42 granted dd., against 28; 59 
granted }d., against 41 ; 33 deferred or refused, against 62. The wages 
bill for the quarter was about £760 higher than the average, and as the 
various increases came into operation that figure would advance, so that 


the original estimate of extra cost (£41,561) would probably be slightly 
increased. 


The summarised results of the operation of the scheme during the 


quarter were put at: 52-17 per cent. decrease in number of irregularities 
of drivers and conductors, 14-29 per cent. decrease in accidents, ЗӨ per 
cent. reduction in number of cars taken out of service for defects, and 
6-2 per cent. reduction in consumption of current. 

The Committee inspected а new brake, the invention of the manager, 
expressed their approval of it, and decided to ask the Board of Trade to 
examine it. 

At the last meeting of the Electricity Committee the city electrical 
engineer (Mr. T. Roles) reported in favour of installing a third 3,000 kw. 
turbo-generator, as an addition to the two already installed, together 
with switchgear, &e., at an estimated cost of £20,000. 
the matter was adjourned. 

]t is estimated that the output of cleetricity in the year which has just 
closed will have reached 20,000,000 units for the first time in the history 
of the department, or about 2,000,000 units in excess of last year. 


Consideration of 


Bristol. Те salary of the city electrical engineer (Мг. H. Faraday 
Proetor, M.I.C.E., M.LE.E.) is to be increased from £700 to £750 


per annum and subsequently by two annual, inerements of £25 to 
£800 per annum. 


Burnley.— The following reductions have heen made in the charges 
for electricity, as from the Ist inst. 


For traction, from 1.254. to 1-24. per unit: lighting from 34d. flat rate to 
3d., less 5 per cent. discount for cash within 21 days; Coronation illumin- 
ations 114. per unit. 


Carnarvon.— The Castle is to have the electrie light installed in 
time for the investiture of the Prince of Wales. 


Coronation Illumination.— Westminster City Council will expend 
about £1.000 on the illumination of Constitution Hill and St. James's- 
street.—^Slepney (London) Council have decided to spend £300 on the 
illumination of publie buildings.— Burnley Electricity Committee 
have decided to supply consumers with current for Coronation illu- 
mination purposes at 134. рег unit.— Leeds Tramways and Electricity 
Committee are arranging for the running of illuminated cars in the 
latter half of Coronation Week. There will also be special illumina- 
tion. including è searchlight at the Town Hall.—Jeptford (London) 


CE M P —  — —— 


General Purposes Committee recommend the expenditure of £150 on 
the illumination end decoration of the Town Hall. 


"Eccles. —The Council have received sanction to a loan of £360 for 


the extension of a h.t. feeder sad £500 for the provision of electric 
motors. 


Electricity in Mining.—At the mecting of the Oorezum Gold 
Mining Co. (Ltd.) on Tuesday the chairman (Mr. Malcolm Low) said 
that the supply of electrical energy from the Cauvery River was во 
satisfactory that it was highly desirable that it should be extended. 
Electric power was well suited for the purposes of the mine. and it 
would mean a further decresse in costs if further supplies could be 
arranged, 

Negotiations had been in hand for some considerable time, and as a 
result of interviews which he had with officials of the Mysore State, 
terms were agreed upon which would be acceptable. to the comparies, 
‘The completion of the scheme now awaited the concurrence of the Madras 
Government, who had certain rights in the Cauvcry River. The electrical 
work on the field was carried on through a department representing all 
the companies, and was under the supervision of a capable head in Mr. 


Е. M. Nicholl. 


Fatality.—An unfortunate fatality occurred in Abington-strcet , 
Blackpool, on Monday evening. 

А young electrician named George Lewis ard another employé of the 
Corporation were fixing a number of are lamps near to the new post office 
when Lewis, who was coupling up the cables in the ground at the foot of 
one of the posts, received a fatal shock from а " live" electric cable. 
which was carrying current at 2.000 velts. Deceased had been asked 
shortly before the accident to put on rubber gloves for protection, but 


replied that he would be finished in five minutes, ard the current could 
then be switched on. 


Glasgow.—The tramways menager (Mr. Jas. Dalrymple) has 
reported to the Tremweys Committee that the experiment of issuing 
two-stege tickets has considerably reduced the number of penny 
fare; but. on the other hand, a great many passengers who 
formerly took only half-peany tickets are now using two-stage 
tickets. 


The tickets also appear to have had the effect of increasirg the number 
of travellers for short distances. The result is that the increase in 
revenue from the increased traffic has more than met any reduction in 
revenue caused by the falling off in the number of penny passengers. 
Consequently the two-stage tiekets will now become permanent. 

Halifax.— Electric current for heating is to be supplied èt power 
rates. 


Hornsey.— Another boiler and two coal bunkers will have to be 
provided at a cost of £3.500 to meet next winters demand for 
electrical energy. Further extensions of buildings may also be 
required, and the estimated созі of these is &5.450. Application is 
to be made to the L.G. Board for sanction to borrow £9.600. 

Hulton Colliery Disaster.—' The representatives of the Miners’ 
Federation (Messrs. В. Smillie and W. Straker), who were present at 
the recent Government inquiry into the circumstances ettending the 
disestrous explosion at the Pretoria Pit in December, have prepared 
their report on the matter. which will be submitted to the next meet- 
ing of the Executive Council of the Federation. 

The report declares that the miners’ representatives are satisficd that 
the fire originated at No. 1 heading. North Plodder seam, and was due to 
an electric spark from the conveying switch coming in contact with gas 
or gas and coal dust. The management of the mine is criticised. and, in 
regard to the system of ventilation, it is pointed out that under the Coal 
Mines Regulation Act all mechanical ventilating appliances are required 
to be in such a position as will make it impossible for them to be destroyed 
by a serious explosion. In the case of the Pretoria Pit, it is alleged that 
the ventilation was not in accordance with this regulation, being obtained 
from underground high-speed electric fans placed in such position as to 
ensure their being amongst the first things to be destroyed by a serious 
explosion. he ui | | | 

The report condemns the use of electricity in the pit urdcr the cireum- 
stances, alleging that electrically-driven machinery was used in parts of 
the mine where there was an abnormal proportion of раз. The report 
calls for more stringent regulations respecting the use of electricity and 
their more general enforcement. The need for a large increase of the 
inspectorial staff is also urged. 

Inquest.— An inquest was held on Saturday into the death of Mr. 
Wm. Middleton, station superintendent of the Newcastle & District 
Electrie Lighting Co., who died at a private hospital in Newcastle 
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з: the result of burns received while examining a switchboard on the 
afternoon of 16th inst. 

The evidence showed that deccas»d was investigating a fault behind 
я switchboard when a report was heard. A witness named MURRAY said 
he found. Mr. Middleton's coat and waistcoat on бте, He thought a 


ыш had occurred. 
Mr. 1. Lister, electrical superintendent of the Newcastle & District 


Co. sud the switchboard would have been safer with a slate partition 
between thy terminals, ard that was the practice now usually followed. 

The jury returned a verdict of accidental death, and added that the 
switchboard was dangerous and a partition should be put in. 


Limerick.—In the estimates of the Electric Lighting Committee for 
the coming vear. provision is made for a deficit of £1.662, 95. 10d. on 


è Yers working, | 

Lineoln.—At the lest mecting of the City Council Мг. W. S. White. 
батал of the Electricity Works Committee, in moving the dop- 
tim of the minutes of the Committee, ennounced that £2.000 would 
№ devuted from the electricity profits to the reduction of rates. In 
Ih £14 wes voted for the seme purpose. во that £3,000 of the 
profits of the department had gone in this relicf. 

Asa husiness Committee, Mr. WHITE said, they would have liked to 
hie added that to their depreciation account. They had sunk about 
biu) in electricity supply and £45,000 in the tramways undertaking. 
Hi reserve fund now stood at about £7,500. They were very anxious 
t: kep the rat. as Dw as possible, and for that reason the Committee 
hd decided tu vote the £2,000 to the rates. 


london County Couneil.—On Tucsday the Етёлсе Committee 
ported thet the net debt attributable to revenue- producing under- 
tiking wes over 50 per ceat. of the tote!, end showed an inercase 
vier the figure: for the previous yesr of £1,374.909. Оп the tram- 
vv (Ladon Couaty Council) the debt waa £8,899.099, гла on 
Өм lighting (metropolitan borough councils) £5,468.409. The 
I» mat imoort2at. reveauc-producing undertakings (water апа 
Inaweys) had not so fer necessitated г charge on the rates. The 
tated net debt outstanding on rete services on March 31, 1910. was 
P3581.030. or 121-58 per ceat. of the rete2ble value. 

Forditlrond and Grove-road Tramways.—The Highways Committce 
ae hiving been unsuccessful in their efforts to get Stepney Borough 
ШЕ] to agree to the overhead system for the proposed reconstruction 
hr d'etre traction of the above tramways, and having regard to the 
(mpiratively light extent to which the tramways are used, and the 
“VY loss that would ersue if they were adapted for the conduit system, 


they are considering the question of asking the Council to discontinue the 
telir us of the lines. They expect to be in a position too report after 


ister, 


Manchester Tramway Workers’ Grievances.—Sir D. Harrel, who 
‚(ше es erbitrator in the differences between Manchester Corpora- 
M ‘ad their tramwey employés, sat on Monday at the Town Hall. 
Menchestor, to hear the pertics. 

ү 6. T. Ja^kson, general soeretary cof the Tramway & Vehicle 
Ed Ахет, claimed for the men an eight-hour working day : 
и .2oUfpertion $ cas» was stated by the chairman (Ald. Bowes) 
75 U* general малар т (Mr. McElroy). 


, боле (London).—Mr. А. Hugh Seabrook estimates that 
"Ө will be required for short extensions of distributors during 


the tasting 12 months, 


ү offer for renting the Nelson section of the 
OA M Pis ассер{ей by Nelson Council. 1 he rent is £692 
TA We HUY is to be supplied by Nelson at 2d. per 
nae orporation will maintain the treck in consideration 
lass n * payaeat of £150, end Burnley will maintain the over- 
pmeat. | 
in mM ре some time the Council have beea in negotia- 
the Fst dira ipa compeny, Lowestoft Corporetion and 
Canil he ve = ^. In regard to а supply of electricity. and the 
" не ne s г, resommeadation of their Electric Light- 
mat being Bn the offer of the Ice Co., subject to an agree- 
ht obtained : dpi. and upon the necessery borrowing powers 
Ting йй еы. is to be obtained for borrowing not ex- 
their Provision Ti лае the Council to carry out their powers under 
mi Order, 


Porti 
t he i Somerset County Council heve decided not to object 
"i^ promoters 57 т d provisional electric lighting order provided 
“ics streets nel Ши. the cables should be underground in 
^ be leid within * alton Park, thet the streets in which mains are 
"а a mil vo yetra include a length of one mile in the village 
lig, Wong, ЕП the villege of Long Ashton, and half a mile in 


Presentati 
lations. — Tho Chelmsford staff of Crompton & Co. have 


Mente 
Ча mar] . : 
U trio le clock and ornaments to Mr. T. L. Bowles. on his 


Y'On retiring after 38 years’ service at Woolwich with Messrs. 
Siemens Bros. & Co., Mr. G. Forrest has been presented by the 
Woolwich and London staffs and the Woolwich employés with a 
gold watch and chain, a chiming clock, two arm chairs and a case of 


pipes. 
Searborough.— The electric tramway service was re-commenced on 
Monday. | 
The Corporation have given notice to the local electric supply company 
that on the termination of the existing agreement they will pay fer 

electrical energy supplied to the Corporation depot by meter. 
J 


South Shields.—On Monday a scheme of extensions at the elec- 
tricity works, estimated to cost about £11,000, has been drawn up by 
the borough electrics! engineer, Mr. J. H. Cawthra. The scheme. 
which has been approved by the consulting engineer (Mr. J. F. С. 
Snell) provides for the erection of æ 1,500 kw. turbine direct coupled 
to 1.000 kw. d.c. generator, ond ап 1.100 kw. alternator with pipe- 
work. switchboard, &е The L.G. Board will be asked to grant a 
loan of £7,580, the balance to be provided out of the reserve fund. 


Swansea.—The Electricity Committee recommend the Council to 


proceed with the proposed extension of the plant at the electricity 


supply works. The slaughter house and cattle market are to he 


wired. 


Telephone Authority.—Mr. Н. Laws Webb returns to the subject. of 
a central telephone suthority to organise, conduct and develop the 
telephone service in this country in г, communication to the “ Times " 
of the 8th, where the views of Mr. T. N. Vail, president of tho 
Americ2n Telephone гла Telegraph Co., (as expressed in а report 
rezording thet company's operations for the ye2r 1910). are set out. 
In this report it is stated thet the ‘* Bell " telephone system of the 
United States ineressed during 1910 by 740,027 stetions, bringing 
the tots] to 5.882,710. and Mr. Webb points out that the total 
number of stetions in this country does not yet nearly represent this 
increzse mede in the United States during 1910. that is to say. our 
total is 644,000 stations after 31 yesr's public use of the telephone. 
Mr. Webb points out that, so far. his proposal for г Central T elephone 
Authority hes not rcecived e single unfavourable comment. 


Watford.—The Finence Committee, having again considered the 
comparative cost of street lighing by electricity and раз, unanimously 
recommend that по chenge be mede. | 

· At the last meeting of Council, when the recommendation was adopted, 

the chairman cf the Electricity Committee (Mr. Goodrich) said the 
department was paying its way, and he thought he could forecast. that 
the financial year which had just closcd would show a profit of about 
£500. In 1906 the Council were paying £4,174 for 16,000 c.p. for street 
lighting, whereas, before next winter, they would be having 70.000 с.р. 
for the same sum. 

Wimbledon.—A sub-committce, appointed to consider alternative 
routes for laying cables to the Maldens and Coombe, have submitted 
three alternative scheme}, the cost being respectively £3,719, £3.241 
and £7,459. 

А draft agreement has been approved es to а supply of energy to 
the sewage pumping station end works of Merton Council in West 


Barnes-lane. 

Wireless Telegraph Notes.—The Netherlands East Indies have 
edhered to the International Wireless Telegraph Convention of 
Berlin. 

The Société Francaise Radio- Electrique, 128, Rue de la Boétic. 
Peris, state (“ The Times.” 12th inst.) that the emission from the 
Eiffel Tower by means of their singing sparks has been clearly heard 


by the Glace Bay station in Canada, a distence of over 3.000 miles, 


with an expenditure of energy at the Eiffel Tower of only 13 n.p. 
They claim that this result is of grezt importance, because up to the 
present 150 H.P. has been required to communicate to such a distance. 
and that it shows the improvement which has been effected. They 
state, further, that the receiving conditions were unfavourable. in 
that while the wave-length employed «t the Eiffel Tower waa just 
over 2,000 metres. the Glace Bay station received the messages with a 
wave-length of 4,000 metres. 

Woodbridge.— At the last meeting of the Council representatives 
of Messrs. Foote & Milne attended to give particulars of the pro- 
posed electricity scheme for the district. After diseussion the 
Council appointed an Electricity Committee to go into the details of 
the subject and to report to the Council. | 

Worthing.—It is reported that, instesd of an anticipated deficit of 
£124 on the past year's working of the electricity undertaking. there 
was a net profit of about £7. 

York.—In moving the adoption of the minutes of the Electricity 
Committee at the City Council meeting on Monday the chairman 
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(Ald. Mever) said they were of opinion that a reserve fund should 
be formed as soon as possible. 


Ald. MEYER also said the amount of the sinking fund on their borrowed 
capital was £5,326, while the interest only came to £4,500. They were 
bound by the regulations of the L.G. Board, and they not only had to 
renew their plant out of revenue, but had also to pay the whole of the 
capital cost of the plant in a certain number of years. It was the last 
regulation which made it necessary to form a renewal fund. 


Social.— The employés of Messrs. Elliott Bros., Century Works. 
Lewisham. S.E.. held a successful social evening at the Blackheath 
Concert Hall on April 1. 

The hall was filled to its utmost capacity, a number of local residents 
kindly giving their services for the entertainment, which was entirely to 
the liking of the audience. The musie rendered by the Century Works 
Orchestra added to the enjoyment of the evening. 

Dinner.—The electrical engineer ex-apprentices and apprentice 
at Devonport have formed themselves into an association. апа (һе 
inaugural dinner was held at Plymouth on Saturday. Mr. Z. H. 
Kingdon presided, and among those present were Messrs. | E. 
Benham, G. R. Battle, J. C. Uglow and W. J. Wotton. 

In addition to a large gathering of ex-apprentices and apprentices of 
the electrical engineer's department, representatives of similar associa- 


tions in other departments, and Mr. Maker, chairman of the Electrical 
Fitters’ Association, attended, 


COLONIAL AND FOREIGN NOTES. 


Angola (West Africa).—It is proposed to use water) power at 


Katanga for the generation of electrical energy for haulage and 
lighting in the Star of the Congo Mine. 


Austria-Hungary.—The Severoceske Elektrérny Spolecnost has 
heen formed at Leitmeritz with a capital of £62.500 to promote 
electricity supply undertakings. 

The Klektrizitiitswerk Semmering Gesellschaft hes obtained a 
concession for the construction of electric tramways of Semmering. 


Batavia (East Indies).— A group of Chinese capitalists (represented 
by а Europezn) have applied to the Netherlands East Indies Govern- 


ment for a concession for the construction and working of electric 
tramways in Batavia. 


Chinese Telegraphs.—The important announcement is made that the 
Eastern Extension, Australasia & China Telegraph Co. and the Great 
Northern Telegraph Co. have arranged to provide the Chinese 
Telegraph Administration with the sum of £500,000 by way of advance 
on the receipts which will become due to the Chinese Administration 
on the foreign traffic during the next 18 years. Theinterest payable to 
the Companies is 5 percent. lt is a stipulation of the advance that 
the money shall be used only for the development of the Chinese 
telegraphs and telephones. The arrangement is regarded in 


financial and telegraph circles as a departure in the best interests 
of all parties concerned. 


Russia.— Kharkov Municipality have applied to the Ministry of 
the Interior for authority to borrow £654.000 for the extension of 
their electricity works. construction of tramways, water works, бс. 


South Afriea.— The “ British and South African Export Gazette " 
states that there is likely to be an increased demand for electric 
lighting appliances in Pietermaritzburg, as the Municipality has 
decided to assist householders in making installations, 

Electricity supply works have been equipped at Ceres (Cape 
Province) and water power is used for driving the generating plant. 

‘The estimates of the Finance Committee of Johannesburg Corporation 
for the five years 1911-1915 include £280,680 for electricity supply and 
£208,230 for electric tramway purposes. 


Turin International Exhibition.— The British section of the Turin 
Exhibition is self-contained. and British-made machinery need not 
be looked for in the International Machinery Hall. for examples of 
the most. recent developments in electrical plant. agricultural and 
textile machinery, gas and oil engines and machine tools will be 
found in a hall which forms, facing the river, the left wing of the 
British Pavilion. 

Leaving the machinery hall a visitor will first pass through the land 
transport court, which contains fine examples of the advance made of 
jate years by Great Britain in the manufacture of motor cars. "This court 
contains 35 cars. He will next reach the court of chemical and scientific 
industrics, where everything is to be shown, as far as possible; under 
actual working conditions, Two completely-equipped laboratories 
are shown, and mark the inauguration of a novel and eminently practical 
method of exhibition, So far as the pottery industry is concerned, Great 
Britain has recently taken a decided lead. In one or two cases, after 
years of patient experimental research, her potters claim to have re-dis- 
covered the long-lost secrets of the art of the ancients in this respect, and 


what is shown may, therefore, be regarded as bein 


e amonu the most 
3 5 $ о "s 
valuable contributions to the^ection, | . | 


ee 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The то: Edition 
of the Bie Blue Book is READY, price 15s., post 
tree in the United Kingdom, 153. 01. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 


Division has been thoroughly revised and amplitied up 
to February 24th. 


All branches of Electrical Enzineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and bas been сот. 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (во easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the тото Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Естнам (London) Borough Council invite tenders for the supply, 
delivery and erection of a 1,500 kw. turbo-alternator with condensing 
plant. Specification plan and form of tender from the borough 
electrical engineer, Мг. А. J. Fuller. Tenders by noon of Wednesday, 


April 26 to the town clerk, Mr. J. Perey Shuter, Town Hall, Fulham. 
S.W. See an advertisement. 


St. Pancras (London) Borough Council invite tenders for three- 
phase h.t. cable. Copies of specitication. conditions of contract and 
form of tender from the Electricity Department. — Offices, 57, Pratt- 
street, Camden Town, N.W. Tenders to the town clerk, Mr. C. H. F. 


Barrett. Town Hell, Pancros-rosd. N.W.. by noon Monday May 15. 
See advertisement. 


NT. Pancras (London) Council also invite tenders for stoneware 
ducts, Specification, &с.. from the Electricity Department. 57, 
Pratt-street, N.W. Tenders to the Town Clerk. Мг. C. H. F. Barrett. 


Town Hall. Paneras-rosd, N.W.. by noon, Mey 15. See advertise- 
ment. 


DERBY Corporation invite tenders for supply of invertedrotory con- 


verters, e.h.t. cable and switehgear. Specitiestions end forms of 


tender from the borough electrical engineer. Mr. T. P. Wilmshurst, 
16, Full-street, Derby. See also an advertisement. 


Tenders are invited up to May 30 for the supply of one portable 
petrol-driven desiccating plant to the Postmaster-General’s depart- 
ment in Victoria, and up to May 31 for the supply of 7.000 insuletors 
and wire and line material to the Postmsster-Geaerals department 
in SoUTH AUSTRALIA. Tender forms and specifications from the 


Commonwealth Office, 72, Victoria-street, London, S.W. 


Nee also 
advertisements. 


Tenders are invited up to May 16 for the supply of 10.000 pro- 
tectors for use at subscribers! telephone stations to the Postmaster- 
General's Department in Victoria, Tender forms and specifications 


from the Commonwealth Office, 72, Victoria-street, London. S.W. 
See also advertisement. 


Tenders are invited up to July 25 for the supply of 12 sections of a 
branching multiple magneto lamp signalling switchboard, &с.. or 
one automatic or semi-automatic switchboard, &c.. to the Post- 
master-(eneral's Department in Vicrorra. Tender forms and 
specifications from the Commonwealth Office, 72, Vietoria-street, 
London, S.W. See also advertisement. 


Tenders are invited for supply of new or second-hand transformers 
and rotary converters, or motor-generator sets for transforming 
three-phase 25-суе 13.200, 2.200 or 550-volt a.c. into 240-300- volt 


d.c. in output capacities ranging from 100 to 1.000 kw. 


See an 
advertisement. 


The EcuaM & District Evecrric Тлент Co. (Lrp.) invite tenders 
for supply of two high-speed Diesel oil engines. coupled to two 100 kw. 
single-phase elternetors, with direct-coupled exciters, piping. tanks 
and aecessories ; one 4-ton overhead traveller end main h.t. switeh- 
board. Specifications, drawings and forms of tender may be seen at, 


| 
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but not obtained from the offices of the company's consulting 
engineers (Messrs, Handeoek & Dykes), 1, Victoria-street, West- 
minster, Ñ. W., and copies of specifications, &e., may be obtained from 
the secretary (Mr. H. T. Manwaring), 53, Cannon-street. London, 
EC, to whom tenders by noon Monday, April 24. 

Tenders are wanted for supply end erection of about 20 high 
eondle-power ares, four sezrchlights, about 200 incandescents, &с.. 
and supply of field telephones. for the United Services Tournament 
Camp at Watford. Particulars from Secretary. 76, Victoria-street, 
London. S.W. 

Bery (Lanes.) Corporation invite tenders for supply and fixing 
of wires and fittings for the electric lighting of the Chamber Hall 
power station, together with the provision of certain motor supply 
riruit& Specifications, &e., from the manager, Мг. S. J. Watson. 
Teader3 to the Town Clerk by noon, April 21. 

KerrkRiNG Urban District Council invite tenders for supply, 
delivezy and erection at their electricity generating station of a cool- 
ing tower and tank and extension switchboard panels. Copies of 
specificrtion, &c., from the clerk to the Council, Mr. John Bond, 


to «lom tenders by Wednesday, April 19. 

The Electricity Committee of St. HELENS Corporation invite ten- 
des for supply and erection of a 1,500 kw. high-pressure turbo- 
alternator, with condensing plant and switchgear. Drawings, speci- 
heatwms and forms of tender from the borough electrical engineer, 
Mr. E. M. Hollingsworth, Croppers-hill, St. Helens. Tenders to the 
Chairman of the Electricity Committee, Town Hall, St. Helens, by 


non Thursday, April 20. 

(u.tscow Corporation invite tenders for supply and erection of a 
мет turbo-alternator, with condensing plant for Pinkston gen- 
erating station, Tenders to town clerk, Мг. A. W. Myles, City- 
chambers, Glasgow, by 10 a.m. April 24. 

Новузку Town Council require tenders by 4 p.m. April 24 for 
‘рр and erection of flame arc lamps. Forms of tender, &c., from 


the Borough Electrical Engineer. 

\'атнАмѕтож Council want tenders by 5 p.m. April 28 for a 
cling tower and switchboard extension (two panels). Specifications 
ke. from Mr, С, В, Spurr, Electricity Works, Walthamstow. 


азо Parish Council and Lunacy Board want teaders by 10 
im. April 24 for 12 months’ supply of electric lamps and fittings. 
Forms, &c.. from Мг, J. В. Motion. 206, George-street, Glasgow. 


Верку Corporation. require teaders by noon April 19 for 12 
months supply of service cables and accessories, i.r, cables, elec- 
imeal fittings, carbons, carbon brushes, carbon filament lumps, &с. 


TONBRIDGE Council want tenders by noon April 21 for electrio 
pumping plant and about 1,600 yde. of electric msins in connection 
with sewage works, ` 

Ревих Public Libraries Committee want tenders by noon April 26 
for the eleetrie lighting of the new portion of Charleville Mall Public 
library. Specification, &c., from the City Electricz! Елеіпеег. 
mU Corporetion require tenders by noon April 24 for the 
ШТУ of 2.000 brass condenser tube: for the electricity deportment. 
Forms of tender, &c.. from the Borough Electrical Engineer. 

m oe went tenders by D p.m. April 24 for supply end 
Nen. i turbine genera tors, condeasing plent, and cooling tower. 
еса (оля, &с.. from the Borough Electrical Engineer. 

‚та Electricity Committee require tenders by noon April 19 

' “Tous stores,  Particulers from the Electricity Works. 

5 Ha bros s by the City of MELBOURNE for supply of 120 
forms of gu ^ a.c. watt-hour meters. Copies of specification and 
кт, Mein | rom the agents for the City Council, Messrs. Mell- 
ings Lon d i & Со. Proprietary (Ltd.), Billiter Square-build- 
» P.C. where tenders are to be sent by noon, April 21. 


е are also invited by the Метвоскхв City Council for the 
Me mad and erection of a battery of accumulators with 
ku switchboard, The battery is to be capable of daily 
Which disch à normal capacity of 4,000 amperes for one hour, during 
the numbe a the voltage of each cell shall not be lower than 1*7, 
the whole E cells to be sufficient to maintain a total voltaze across 
ео У of 475 volts at any time during discharge at the 
ride: fee ©. Tenders are also invited for three years’ maintenance. 
Iwrietary (T Ко, from Messrs. MeIlwraità, McKacharn & Co. 
tenders by td.), Billiter Square-buildings, London, E.C., to whom 
5 ВУ noon May 8, 
e ONES 

iar АМ Pi el up to April 25 for supply of 175 miles of 
Sleeves and E (lead covered, paper insulated) and 717,000. paper 
mameto lam го June ч for supply of а branching multiple 
"егар D à signalling switchboard at Ballarat, to the Postmaster- 

“partment in Vicrorra; and up to June 14 for supply. of 


) 
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а С.В. multiple switchboard to the Postmaster-General's Depart. 
ment, SOUTH AUSTRALIA. Tender forms, &с., from 72, Victoria- 


Street, London, S.W. 

Tenders will be received until 11 a.m. May 1 by Mr. M. Peterson. 
Board of Control, WINNIPEG, Canada, for supply of ornamental 
lighting standards. Specifications, &c., from the City Electrician, 
or may be seen at 73, Besinghell-strect, London, Е.С. 

The Norwegian State Railwey Department. Stetsbenerne, CHRIS- 
TIANIA. require tenders by April 21 for supply of telegraph mate- 
rial, including g.i. wire, в] emmoniae, insuletors, carbon plates, 
insulated copper cable and wire. Specifications (in Norwegian) con 
be seen at 73, Basinghall-street. London, Е.С. | 


Tenders will be received ct the Burgermeisteramt, Varna (Ви. 
garia). on April 19 for erection end equipment of electricity works at 
Varna. Conditions (in French) at 73, Basinghe!l-street, London, Е.С, 


Tenders will be received at the Tiefbauamt, FRANKFORT-ON-MAIN, 


on April 23 for supply of 15 clectric capstans, 

The Turkish Ministry of Public Works. Constantinople, invite 
tenders until 2 p.m. June 14 (June 1 O.S.) for a concession for the 
supply of electrical energy for tramway and other purposes in 
JERUSALEM and its suburbs. Local representation necessary. 


The date for receiving tenders for concessions for construction and 
working electric tramways in ADRIANOPLE and АрАМА (Turkey) has 
been postponed until May 2. Local representation necessary. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following teadera for 


supply of tramway parts, equipment, &c., for 12 months ending 
April, 1912 :— 

Dyer & Young, motor and generator spares, £265. 10s. ; Brecknell, 
Munro & Rogers, switchgear spares, £101. 133. 10d. ; Dyer & Young, 
contact fingers, &c., £206. 3з. 6d. ; E. Showell & Sons, ditto, £273. 5s. 5d. ; 
M. Mole & Son, pressed brass and steel articles, £161 ; Sloan Electrical 
Co., motor and generator brushes, £53. 7ч. 3d.: Morgan Crucible Co., 
ditto, £387 ; Liverpool Electric Cable Co., electric cable. fuse wire. &c., 
£980. 183. ; London Electric Wire Со. & Smiths, ditto, £670. 10s. ; Mid- 
land Electric Wire Co., ditto, £599. 2s. ; British Insulated & Helsby 
Cables, ditto, from £2,848. 103. to &3.230. 10s. ; Western Electric Co., 
h. and 1.6. cable, £1.787. 17s. 3d. ; W. T. Henley's Telegraph Works, 
ditto, £406. 12s. 4d.; Forest City Electric Со., copper bonds, £90; 
British Westinghouse Co., moulded insulated materials, £98. Зя, ; Crys- 
tilate Mfg. Co., ditto, £84; British Isola & Micanite Co., ditto, £123. 6s. ; 
Maritime & General Improvements Co., finishing insulatirg material, 
£112. 103. ; E. Showell & Sons, car parts, £96. 17s. 3d.; Player & 
Mitchell, ditto, £86. 17s.: Anti-Attrition Metal Co., bronze bearings, 
£1.740. 16s. 8d.: Player & Mitchell, machine finished articles (brass, 
gunmetal, &с.). £227. 175. ; E. Showell & Sons, ditto, £63. 12s. ; Anti. 
Attrition Metal Co.. ditto, £154. 6s. 8d.: J. Holroyd & Co., ditto (iron, 
steel, &с.). £55. 4s. : Bevan Lock Nut Co.. ditto, £252. 1s, ; Wilkes, 
Ltd., ditto, £22]. 85. : Horton & Son, ditte, £67. Os. 6d.: Smethwick 
Stamping Co., iron and steel stampings, £02. 12%.; J. B. Brooks & Co.. 
ditto, £89. 15s. ; Vaughan Bros., ditto, £190. 4s. 20.; Charles Bunn, 
ditto, £80. 10s. 4d. ; Central Marine Engine Works, ditto, £59. 135. ; 
Woodall & Co.. iron and steel forgings, £92. 2s. ; Bayliss, Jones & Bavliss, 
ditto, £238. 0s. ; J. Holroyd & Co., machine iron castings, £50. 10s, ; 
Н. Newton, Knights & Co.. ditto, £153; J. Crowley & Co., ditto, £67, Зк. : 
Carron Co., ditto. £255; Rodney Foundry Co.. ditto, £108. 6s. Sd.: 
Wilson, Pease & Co., special iron castings, £241. 10s. ; E. Allen & Co., 


steel castings, £125. 5s. 
Hammersmith (London) Council have received the followine 
g 


tenders for steam raising plant :— 

Stirling Boiler Co., £5,602, £5.007 and £6,070; Jas. Howden & Co 
£5,790, £6,510 and £5,110; Clarke, Chapman & Co, £5,279, £6,686. 
£6,999 and £8,000; Babcock & Wilcox, £6,713 and £7,613; Fraser & 
Chilmers, £09,510 : British Niclausse Co., (boiler only) 3,460; Hey ksley 
Wild & Co.. £9,602. : eet 

The Electricity Committee reported that the most favourible schemes 
were those submitted by the Stirling Boiler Co. (£25,602) ара Fraser & 
Chalmers (9.510). In regard to the offer of the latter firm the len 
trical engineer (Мг. G. Gilbert. Bell) pointed out that that furnace eng 
constructed to burn coal dust and the coal was pulverised as tetti d. 
The labour item was reduced to a minimum. The plant gave a lare r 
output than any other offered. — The smoke stack was. however fos 
short, and an economiser was an essential part of the boiler. the output 
being reduced about 25 per cent. if dispensed with. After carefully con- 
sidering the details of this tender Mr. Bell came to the conclusion thao 
extra price asked outweighed the advantages. The lowest tender. in 
comparison with the size of the boiler, was that of the Stirling Co.. НЕҢ 
with hot-air forced draught and all necessary auxiliaries, was £5,602. He 
recommended that a larger air heater be supplied. and so obtain a citer 
efficiency. The committee agreed with Mr. Bells recommendation. and 
report that it is desirable to obtain the 21 per cent. higher efficiency 
guaranteed upon the extra outlay of £229 on large heaters, and that the 
tender of the Stirling Co. (at £5,602) be accepted, subject to any modifica- 


tions considered desirable. 
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The following tenders have also been accepted by Hammersmith 
(Loadon) Council :— 


British Electric Trarsformer Co., two 100 kw. transformers, £179; 
two 200 kw. transformers, $298; Spagnoletti (Ltd.), 24 panels of sub- 
Station switchgear, £260; Universal Electric Mfg. Co., supply of fittings 
for conversion cf arc lamps into metallic filament lamps, £25, 185 sets 
tinned copper joint box connections, $18. 15s., 17 c.i. feeder pillars with 
switches and fuses, £86. 15s. 


Wimbledon Council has accepted the following tenders for annual 
supplies :— 

Western Electric Co., cables and pilot wires; Albion Clay Co., Sykes 
conduits; Doulton & Co., Doulton conduits; Dussek Bitumen Co., com- 
pound ; British Insulated & Helsby Cables, tapes, sealing ends and rubber 
mats: W. Lucy & Co.. house service boxes, main and link joint boxes ard 
lead sleeves ; Sykes & Sugden, house fuse-boxes; Callender's Co., copper 
bars and frames and covers; Foster Eng. Co., transformers; General 
Electric Co.. and Ferranti Limited, meters; Siemens Bros. & Со., Улт. 
cables ; General Меге Co.. accessories : J. & H. Grevener, flame are 
lamp carbons. 

Watford Council have accepted the tender of W. T. Henley's 
Telegraph Works Co. for one yesr's supply of h.t. and lt. paper 
insulated cables. Tenders were also submitted by Siemens Bros. & Co.. 
Union Cable Co.. British Insulated & Helsby Cables, General Electric 


Co., Callender's Cable & Construction Co., W. T. Glover & Co., and 
Johnson & Phillips. 


Birchip (Victoria) Electric Supply Co. have accepted the tenders of 
Pfatf. Pinshoff & Co. (agents for the Ganz Co.) for three panel main 
switchboard end 500 metallic filament lamps; the Welsbach Light 
Co. of Austrelic, for E.C.C. dynamo, booster and rheostat; R 


Hornsby & Sons, for 50 н.р. suction gas engine and producer; end 
Warburton, Franki & Co., for accumulators. 


York Council have accepted the tender of the British Thomson- 
Houston Co. for supply of a 1,000 kw. turbo-elternator, converters 
and switchgear et £7.451. and the tender of Babcock & Wilcox for 
the supply of a wetur tube boiler, automatic stoker and pipework 
for £2,080. 

The British Westinghouse Electric & Mfg. Co. have been favoured 
with an order from В. Jeffry (for Pedro Perfetti, Valparaiso, for Tres 
Meries oficina) for two 75 kw. 230-volt d.c. generators end control 


gear, one 80 H.P., four 13 H.P., two 31 H.P. 220-volt d.c. motors and 
control gear. 


The Metropolitan Asylums Board has placed an order with W. J. 
Frycr & Co. for wiring the new operating room in the Park Hospital 
at £27. 18s., end an agreement has been entered into with Pritchetts 


& Gold fer the renewal of their maintenance of the storage battery 
at the Grove Hospital for five years at £75 per annum. 


Belfast, Barrow and West Hartlepool Corporations have accepted 
tenders of Venner & Со. for Hookham meters for the ensuing 12 


months. Belfast Corporation have also accepted the firm's tender 
for Veaner time switches. 


Yarmouth Council have accepted the tender of the British Griffin 
Chilled Iron and Steel Co. for 60 steel tyres at 34s. exch, and that of 
the British Westinghouse Electric & Mfg. Со. at 52s. 6d. each for 
36 релт wheels. 

Tonbridge Council have placed orders with the Electrical Appa- 
retus Co. for meters above 5 emveres and with the Bastien Meter Co. 
for meters up to 5emperes. The contract for с> Уез has beca let to 
the Western Electric Со. 

Marylebone (London) Council has accepted the following teaders : 

Babeock & Wilcox, two superheateis, £250 eech; "Tudor Accumulator 
Co., additional cells (78) at Manchcster-square and Rethbone-place sub- 
stations, batteries, £2.541. 

London County Council have accepted the tendez of G. Weston & 
Son: for electric light fitting at Belvedere-place School, at £275 

London County Council have also accepted the tender of the 
Frodingham Iron & Steel Со. for 520 tons of rolled steel tie: for maz- 


netic brake shoes, at £6. 19s. 64. а ton and £6. 17s. а ton, eecording 
to plece of delivery. 


Bray (Ireland) Council have accepted the tender of the General 
Electric Co., Crompton & Co., Cryseleo (Ltd.). and Wakefield & Co. 
for supply of electrical stores, There were 34 tenders. 

Gisborne (N.Z.) Council have placed an order with the General 
Electric Со. for generating plant comprising two Diesel oil engines 
ond two Witton generators. 

Yermouth Education Committee have гссерќеа the estimate of the 
borough electrical engineer (Mr. G. Bryant) for installing auto-trans- 
formers and metal filament lamps at Horthgate schools, at £29. 118, 

Crewkerne Engineering & Foundry have obtained the contract for 
the electric lighting plant of the Crewkerne Grammar School. 


Torquay Council has accepted the tender of the Rees Roturbo 
Mfg. Co. at £352 for à motor-driven pumping plant. - x | 
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Penistone Council have accepted the tender of Chapman & Sons 
for electrically-driven pumping plant at £369 


Gloucester Council have placed an order with J. Brown & Со. for 
tramcar wheel tyres end with the Tyne Metal Co. for brake blocks. 


Stockport Council have accepted the tender of Geo. Robson & Co. 
for a tram rail grinder and drille:. 


BUSINESS NOTICES. 


The Bombay Electric Co. ask us to announce that Mr. Donald 
Macleod is no longer connected with the company. 


Messrs. Wright & Wood. Halifax, have appointed ;Measrs, Berry. 
Skinner & Co., 78. Upper Thsmoe:strect, E.C.. and Mr. Bertram T. 
Dele, 18, Bigg-merket. Newesstle-on-Tyac, ss their sole agents for 
London and district end the North-East Coast respectively for their 


motors end dyasmos, motor-generetors, converters and other 
specialities. | 


The offices of the Dowsing Redient Нес Со. have been removed to 
105, Gt. Portland-street, London, W. 


Messrs. Tetley & Co. heave zppointed Mr. Н. B. Done as their 


representative for Birminghem end Midlends, with offices at 1374, 
Suffolk-street, Birmingham. 


The Bell Rock Belting Co., Salford. have appointed Mr. Jemes 
Woolcott gs their representative. 


John Bullivant and Jas. Lindsay (treding as Lindsay & Co.), 


electrical eagineers, Crown Works, 78. Lees-road, Oldham, heve 
dissolved partnership. 


Sale by Auction.—Messrs. Horne & Co., 35, Old Queen-street, 
Westminster, S.W., will sell by auction et the Royal Arsenal, Wool- 
wich, et 11 a.m. on Tuesday. April 25. unservicezble and obsolete 
stores, including iron end steel serep. bress, gunmetal. lead and 
antimony. menganese bronze. zinc, &с.. electric cable, lathes and 
tools, pumps. engines, electrical instruments, lemps. &e. May be 
viewed at the Royal Arsenal, Woolwich. on Friday and Monday, 
prior to end on morning of sale, Cataloguesat the War Office, White- 


hall, the Ordnznce Office, Tower. and the Ordnance Office, Royal 
Arsenal, Woolwich. See 2150 èn 2dvertisement. 


Patent Development.— The proprictors of patents Nos. 9.413. 
9.418, 9,423 and 9.424, of 1906, for '* Improvements in pneumatic 
tube systems " and “ Improvements in governing mechanism for 
pneumatie tube systems," desire to make arrangements, by way of 
licence and. otherwise, for exploiting and developing same in this 
country. Applications to Messrs. Haseltine, Lake & Co., patent 


agents and consulting engineers, 7 and 8, Southampton-buildings, 
London, W.C. 


** The Marconigraph." —This is the title of г, new monthly publica- 
tion issued by the Marconi Wireless Telegraph Co. to keep the staff 
of the company. spread ell over the world, in touch with the parent 
company end officials in London. №. 1 of the new publieation 
(price 2d.) is before us, and the frontispiece is an excellent likeness of 
Mr. Marconi, who, despite the strenuous character of his labours and 
the enthusiasm with which he engagc3 upon new problems, and such 
incidentals as heavy legal cases, does not seem to где. Those of us 
who remember him in the old St. Margaret’s-Wimercux days are 
almost as surprised at his continued youthfulness cs we are at the 
strides his system has mede and the great accomplishments achieved. 
There is an intercsting biographical sketch of Mr. Marconi in the new 
publication and an interesting budget of news. The illustrations are 
interesting. end we have no doubt ** The Merconigraph " has come 
to stey. 

Imports. — The following are officiel velues of electrical machinery, 
materiel and epperatus imported into this country (a) during 
March, 1911. гла (b) during the current yeor from Jan.1 to March 31. 
with the incresses or deeresses compared with the corresponding 
periods of 1910 :— 

Electrical machinery (a) £114.250 (increas: £59,975), (b) £267,684 
(inersas? £130,265); telegraph and telephone cables (a) £33,828 (in- 
creass £21.140), (b) £81.813. (increase £54,665): telegraph and tele- 
phone apparatus (а) £13,182 (decrease £3,530), (b) £38,944 (decrease 
£2,957): other electrical wires and cables, rubber insulated (a) £10,776 
(decreas> £1,645), (b) £23.739 (decrease £12,501): with other insulations 
(a) £4,699 (increase 81.971), (b) £11,552 (increase £5.483); carbons (a) 
£11.115 (decrease £1,227), (р) 536.683 (increase £942) ; glow lamps (a) 
£27,045 (decreas £28,535), (b) £85,208 (decrease £54.760) ; arc lamps 
and electric searchlights (a) £247 (increase £146), (0) £429 (decrease 
£847); parts of arc lamps and searchlights (other than carbons) (a) £9.530 
(increase £4,535), (b) £29,221 (increase £11,847) ; primary and secon- 
dary batteries (а) £4,166 (increase £542), (b) 613.391 (increase £3,034). 
Total of electrical goods and apparatus, other than machinery and tele- 


graph and telephone wire (a) £126,001 (decreas: £394), (0) £357,550 
(increase £9,173). | | 


| 
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Exporis.—The exports of electrical machinery, material, &с. (а) 
during March, 1911, and (6) during the current year from Jan. 1 
to March 31, and the increases and decreases compared with the 


corresponding periods of 1910, are as follows :— 


Elctrical machinery (а) £154,891 (increase £36,800), (b) £437,710 


finerease £119.949) ; telegraph and telephone cables (a) £89,759 (de- 
crease £500,245), (b) £195,261 (decrease 4547.979) ; telegraph and tele- 
phone apparatus (a) £23,201 (increase £11,070), (b) £69,605 (increase 


£4,35]); other electrical wires ard cables, rubber insulated (a) £32,910 


(петао £9,122), (b) £102,747 (increase £4,550); with other insulations 
[11 £40, 464 (increase £19.813). (b) £108,140 (increase £61,452) ; carbons (a) 


{1.835 increase £820), (b) £5,576 (increase £998) ; glow lamps (a) £12,270 


(increase £1,541). (b) £42.055 (increase £10,225) ; arc lamps апа search- 


х (ч) £1,047 (dcerease £482), (b) £4,531 (decrease £137); parts of 


atv lamps and searchlights (other than carbons) (а) £1,339 (increase 
432), (b) 3,461 (decrease £57): primary and secondary batteries (а) 
ШТ; (increase £11,465), (b) £31,732 (increase £5,363). Total of elec- 
trial goods and apparatus, other than machinery and telegraph and 
"ропе wire, (a) £268,598 (decrease £489,562), (b) £697,322 (decrease 


413.674), 
BANKRUPTCIES, LIQUIDATIONS, &c. 
Lest week the public examination took place of Charles J. Marrian 


and Harry E. Wells. lately trading 2s Marrian, Wells & Co. 

Dehtors failed in February with joint liabilities £2,758 and no nsseta, 
and the partners return separate debts of 2.983 and £3.193 respectively. 
Mr. Marrian stated that the business came to an end in August, 1908, 


then they offered their creditors, in satisfaction of their claims, shares 


in the British Photo Lexigraph Со. (Ltd.). They promoted that com- 
рапу 1л January, 1908, with a nominal captial of £12,500, to acquire 
and develop an electrical apparatus for advertising purposes. It had 
hen very successful on the Continent, but it was vetoed in Lordon by 
Lindin County Council. 

А first and final dividend of 5s. 6d. will be payable on April 25 
at 132, York-road, Westminster Bridge-road, London, S.E., to 
editors of Arthur Driffel Poulter, electrical eagincer, &c., late of 
Aft Lodge. Ewell-road, Surbiton. 

А second end final return (28. 144. is payable at 8. Frederick’s- 
place, Old Jewry, London, E.C., to contributories of the Phosphor 
Bronze Co, (Ltd.), 87, Sumner-street, Southwark, London. S. E. 

A meeting will be held at 3, London Wall Buildings. London, E.C., 
to receive an account of tho winding-up of the Allan Electrical Synd. 


Ltd.) 
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COMPANIES’ MEETINGS AND REPORTS. 
ALDERLEY EDGE & WILMSLOW ELECTRIC SUPPLY (LTD.)—Tic 


pret for 1910 was 52.201. against £1,856 т 1609. The equivalent «f 


7253 8 c.p. lamps was connected during the year, ard there are row 484 
Cinsumers, 
BRISBANE ELECTRIC TRAMWAYS & INVESTMENT CO. (LTD.)—Sub- 
e to audit, the revenue account for 1910 (including £1,951. 13s. 6d 
tht forward) shows an available balance of £08,014. 18s. 5d., which 
the directors have dealt with as follows : Payment of debenture interest 
MR. 135). preference dividend (£17,656, 3s.) an interim dividend of 
? per share on the ordinary shares (£15,000). Out of the balance 
ЧИЗ, Ins, 54.) £27,783. 15s. 3d. added to говогуе, and a balance divi- 
lend of 4a, per share (tax free) is paid on the ordinary shares (making for 
the year 8 percent.) £3,506. 3s. 2d. is carried forward. 
CALCUTTA TRAMWAYS CO. (LTD. `—The report for 1910 states that the 
; Ps receipts were £186,506, ard the v.crkir g expenses, £106.255. leaving 
USL which, with £435 from 1109, makes £NO.586. Intercst on 
"entre stuck, &e.. dividerd on preference aed. cidinary shares. paid 
110 expenses share issue account written Ө abscrb. £46,842, leaving 
BAS. The directors propose to pay a final dividerd of Js. ба. per 
"Um. making 6 per cent. for the year, rddirg £8,000 to depreciation 
an and carrying forward £1,661. The directors report а steady 
Auson of business, the past year's reccipt beirg a record, Lut in 
‘Me of the larger business, the outgoings show a decrease. 
ao ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The receipts 
Du 1010 amounted to £55,199. 104. 7d. and the expenses to 
NEA Hrs. 4d., with £514. 9s. 84. brought forward, and after deducting 
о Interest (£4,600) the balance is £18.854. 2s. lld. The halt- 
| у preference dividends absorbed £6,163. 10s.. £5,000 was added to 
oT “Тайоп reserve and £1,771. 128. 4d. written otf. The directors re- 
M а d рег cent. dividend on the ordinary shares (£4.600). leaving 
lini *. id. to be carried forward. The lighting and powcr D 
PENES to show satisfactory progress. There has been a substantia 
Шо, the number of consumers, agreements for 168 additional con- 
" e eng concluded during the year for an equivalent of 11.786 
modd compared with 9,430 8 c.p. lamps for 1909. There is also 
M demand for power. The additional lighting and power con- 
lich, Wn а total gain of 300 kw., against 204 kw. in 1909. 1 ч 
"lr of Blackrock and Douglas districts has been completed, and the 
| uf : Satisfactory that the District Council have increased the num- 
Per p lie lamps originally contemplated. The total lighting and 
"s SOC аге £l ‚300 in excess of 1909, and the traflic dd 
T caw of £2054. The gross profits show an Increase of £2,761. 
8 W Increased demands it has been recently necessary to instal an 
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additional 1,000 H.P. boiler and this has been put into satisfactory opera- 
tion. The capital expenditure during the year has been mainly ex- 
pended on the Blackrock and Douglas district lighting, additional plant 
in power station, house services and cables. 

DUDLEY, STOURBIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD.)— 
At the meeting on Monday the chairman (Mr. S. R. Blundstone) said that 
the result of the working for 1910 showed disappointing results. there 
being no profit available out of which to pay a dividend on the ordinary 
shares. The falling off in profits was due to the adverse conditions that 
prevailed, partly due to the unpopularity of the new system of fares. 
The system had now been modified to suit local conditions and was work- 
ing satisfactorily. Further shrinkage in profits had arisen from the fact 
of the purchase of the Kinver light railway and to the payment to the 
Birmingham & Midland Tramways (Ltd.) of £59,000. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—At the meeting last 
week Ald. Spurgen said there was an increase in the gross receipts of 
£2,211. That was a larger increase than they had had in previous 
years since 1903 and 1904. The increase was mainly due to the large 
hotels adopting their system. The amount available for dividend was 
£8,949, an increase of £1,358 over last year. They proposed to carry 
£5,000 to depreciation, because they felt it incumbent upon them to 
have a substantial sum in the depreciation fund. "They had carried 
£600 to reserve, and proposed to pay 8 per cent. (making 6 per cent. 
for the year) compared with 54 per cent. in 1909. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At the recent meet- 
ing Mr. H. P. Smallpiece said the gross receipts had been £7,885, com- 
pared with £7,490 for 1909. Expenditure showed an increase of £243, 
and the gross profit had increased £152. Supply had been extended to 
Shalford, and the directors felt sanguine that sufficient income would be 
derived from customers in that parish to well repay the ex pense incurred. 
A new battery had been installed of double the capacity of the previous 
ones, and the directors had decided that the figure at which the old 
battery stood in the books (£1,432) should be written off this year out 


of reserve. 

INDO-EUROPEAN TELEGRAPH СО. (LTD.)—The directors’ report 
for the year ended Dec. 31 states that the company's traffics continue to 
show a gratifying increase, and have been carried. with the accuracy 
and speed rendered possible only by the use of direct Wheastone working 
over the whole system, particularly between London and Karachi. An 
additional allocation towards the cost of increasing the carrying capa- 
city of the system is proposed. The question of additional cross- 
channel cable communications is still occupying the attention of the 
directors. The revenue from message account and other sources 
amounts to £155,549. 3s. 8d., compared with £145,603. 17s. 54. for 
1909, an increase of £9,945. 6s. За. The expenses on commercial and 
general account are £53,848. 9s. 8d.. and on maintenance account, 


£27,020. 17s.. a total of £80,869. 6s. 8d., against £78,296. Зв. dd. for 
1909, an increase of £2,573. 3s. 44. This, however, includes а special 


honus of £3,406 voted by the directors to the commercial and main- 
The balance is £74,679. 17s., but after deduction of 
income-tax paid this is reduced to £70,477. Is. 9d. Adding balance 
brought forward of £7.978. 1s. 114., the total is £78.455. Зх. 84. The 
sum of £4,627. 13s. 8d. has been provided to meet depreciation of 
securities. Deducting this sum and the interim dividend of £10,625 
already paid, the balance available for distribution is £63,202. 10s. The 
directors now propose to declare а dividend for the six months erded 
Dec. 31, 1910. of 17s. 64. per share (making with the interim dividend 
already paid 6 per cent. for the year) and a bonus of 20s. per share, 
both tax free. and to make a special distribution to the shareholders of 
£12,750, equivalent to 158. per share, out of interest upon certain 
investments and advance accounts. This distribution, also, will be tax 
free. They also propose to set aside the further sum of £20,000 towards 
cost of increasing the carrying capacity of the system, carrying forward 


£11,327. 10s. 
METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The Chairman (Mr. 


E. Garcke) stated at the meeting on Friday that the past year had been 
one of continued progress, both in regard to the conveyance of passengers 
and to the business of electricity supply. Four miles of additional line 
had been opened up. and their system had been brought into contact 
with the metropolis at a further point. Since the closing of the accounts 
they had opened up a further line at Ponder's End, joining Enfield with 
the main line on the Great North-road. They had had running 262 ears, 
compared with 237 in 1909, and they had found that even that number 
had been inadequate to cope with the traftie, and had had to hire cars. 
They had carricd 76,000.000. passengers, compared. with 62,600,000. in 
1909. and the traffic receipts were £393,000, compared with £326,000. 
The average profit had been larger in the past vear than т 1909, £2,417 
against £2,342. With regard to electricity supply. carried оп by a 
separate company (of which they held practically all the ordinary share х, 
£365,000), they had received a dividend of 6 рег cent., besides the bonus 
(£26,000), or rather more than the sum required to pay the dividend on 
the whole of the company’s ordinary shares for the year. ‘The power 
company supplied 21.000.000 units of electricity during the year, an 
increase of 30 percent. Southgate and Kingsbury had been added to the 
area of supply. They were supplying electricity in bulk to the subsidiary 
company which had provisional orders in Enfield. Barnet, Hertford and 
St. Albans, and the business of that company was developing satis- 
factorily. It paid 4 per cent. for the past year on the shares which the 
power company held, the first dividend they had received from that com- 
pany since Из property was acquired. The amount spent in repairs and 
maintenance was £44,500, and they had provided. for future renew als 

The protit and loss account also included 


tenance staffs. 


tu the extent of £21,900. 
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£76.700 paid to the local authorities: and they had reduced the pre- 
liminary expensas by 53.000, they had paid debenture and other interest 
amounting to £25.900, and they had a surplus of £53,767, The board 
supusted that £85,900. be added to reserve, and after paying the pre- 
ference dividerd (£25,000), a dividend on the ordinary shares of 5} per 


NEW COMPANIES, MORTGAGES AND CHARGES, &c, 


cnt, (or ! 


ә 


рг cent. more than in 1909) was recommended, carrying 
for ard 69.300. Phe directors had decided to pay an interim dividend 
on the orJinary shares. They had practically completed the tramway 
syst an as originally designed, only a few small junctions remaining to be 
complted. With regard t» extensions in sparsely- populated districts, 
they had made experiments and had car fully considercd the rail. less 
traction system, ard had come to the conclusion that the system offered 
a fair substitute fer electrical tramways. 


SLOUGH & DATCHET ELECTRIC SUPPLY CO. (LTD.)— At the recent 
meeting the directors reported that 382.295 units of electric current 
were sold in 1910, against 335.983 in 1900, the equivalent of 17.976 
8 c.p. lamps was connected, against 16,280 8 ep. The total net profit 
available for distribution was £4.087, out of which £760 was set aside 
for depreciation, А dividend of 4 per cent. with a bonus of 1 per cent. 
was recommended. The report was adopted on the motion of the 
chairman (Mr. Н. №. Prior), who gave an analysis of the accounts. 


SOUTH STAFPORDSHIRE TRAMWAYS LESSEE CO. (LTD.)—At the 
meeting on Monday the chairman (Mr. W. S. Schuster) said. the profit 
for 1910 was 1253, against а loss of £1,493 in 1909. The introduction 
of the ‘fair fare” system had met with considerable opposition, but 
modifications had been made and the system was now working satis- 
factorily. The increase in receipts was probably due to the introduc- 
tion of that system, as the number of passengers carrie] was nearly 
500,0C0 less. It appeared as if the company had at last turned the 
corner. 


NEW COMPANIES. 

COUNTY LIGHT (LTD.) (115,067 )—Reg. April 4, capital £7,0C0 in 
6,103 preference shares of £1 each and 5,940 ordinary shares of 1s. 
each, to carry on tlie business of contractors for the supplv of power, 
light and heat, е. Private company. First directors, B. E. Mayhew, 
C. Е. Р. Blatchley (chairman), E. Scott Snell, H Е. Cohen and J. К. 
Horton. Reg. office, Alderman’s House, Bishopsgate, London, E.C. 

WELLMAN, BEAD. STOTHERT & PITT (LTD.) (115,C83.)—Reg. April 
3, capital £1C0 in £1 shares, to carry on the business of ironfounders, 
mechanical, hydraulic, electrical, telegraph and general eupinecrs, 
manufacturers of and dealers in steam engines, boilers, &c., and to 
adopt an agreement with Stothert & Pitt and Wellman, Seaver & 
Head. 


Private company. First directors, W. Pitt, P. К. Scothort, 
B. W. Head aud К. I. Sanderson. 


MORTGAGES AND CHARGES. 


CARMARTHEN ELECTRIC SUPPLY CO. (LTD.) —1ssue, on March 25, 
of £50 debentures, part of a series of which particulars have already 
been filed. 

COWPER COLES ENGINEERING CO. (LTD.)— Issue, on Feb. 27, of £309 
debentures part of series of which particulars have already been tiled. 

LANDAULET CO. (LID.)— Memorandum of satisfaction in full, on 
March 30, of debenture dated March 8, 1910, securing £4,C00, has been 
filed. A debenture, dated March 30, 1911, to secure 16,000, charged 


on company's undertaking and property, present and future, including 
uncalled capital, has been registered. Holder: К, W. Stanley. 


RECEIVERSHIPS. 

BATLEY ELECTRIC CARBONISING CO. (LTD.) —Notice of appointment 
of H. Appleyard, Prudential buildings, Dewsbury, as receiver, on 
March 31, 1911, under powers contained in debentures dated Feb, 12, 
1909, has been tiled. 

F. A. GLOVER & CO. (LTD)—Notice of appointment of A. F. 
Whinney. 4в. Frederick s- place. Old Jewry, London, E.C., as receiver 
and manager, by order of court dated March 27, 1911, Ваз been filed. 


TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.)— 'i'he total 
revenue for the veer tc Dee. 21 wes 513.728. After deducting ex perscs 
and deberture intercst. ard placirg 4600 to renewels, the surplus was 
L919. The directe rs recommend that £500 be расса to reserve and 
£1.000 to чеки о furd for debenture redemption, payment cf preference 
dividend, ard a ordinary dividerd of 4 per cont. 

At tho meetire Mr. Н.К. Day said the trade during the year on Tyneside 
was агаа, but a better condition of affairs now prevailed, and he 
thought they would sce an exparsion, 2.026.390 passer gers has been 
carried in the company's cars бп the past year, compared with 
3.044.024 боги и 1000, The average traflic receipts per passer gor had 
increas.) GOT. chiclly due to the intreauction of the “fair fare ^ 
system, wile the axcrege ex perditure per passenger remained the same. 


The propertion of expenses to receipts hed cropped frm 60 to 58 per 
cent, 


CITY NOTES. 


areas 


MEMORANDA (April 12.—Bank rate 3 рег cent. (March 9, 1911) 
Price of silver, 21:4. per oz. Consols 812 —81} for money ; 79} --79} for 
account. Consols Pay Day, May 4; Stock and Shares Continuation 
Days, April 25 and May 10; Ticket Days, April 26 and May 11; Pay 
Days, April 27 and May 12; Mining Shares Carry Over Day, April 24. 

Prices or Metais (Lor don).— Copper, cash, 53; three months, 
515. Lead, English, 13; —135 ; foreign, 125: —13 cush, 15§—1d%, 
three months. Speller, 235--233. Tin, English, 190 -192 ; foreign, 1924 


cash, 1874 three months. ron, Cleveland, cash, 47/2, three months, 
47/11. 


WILLANS & ROBINSON (LTD.)—-At the meeting on Tuesday Ме. James 
C. Peache. M. Inst. C. presided. Phe Chairman expressed the directors: 
теме t that the accounts again showed un advcise balance due to the deplor- 
able cordition c£. the elceteical (rade during the last two years or more. 
Compared with the prices obtainable for turbine plant three years ago the 
price today showed à drop of about 20 per еси, while there hed been а 
considerable vise in the rates of waves durirg that perd. The mis- 
fortunes which had befallen the company in the past had left ro rescurces 
for meeting the qr sont time of adversity. Their shops were fairly well 
supplied. with erders, ard although these orders had to be taken on a low 
seale of prices, vet the returns to be made on this work. if not укр an 
actual profit, vill be sufficient to provide for the carving on cf the 
business. Netwithstardive this absence of profit, the directors. bad 
considered it rgbt te adhere te the very liberal provision for depreciation 
which had been traditional in the history of the company. The option for 
the purchase cf Queen's Ferry Works, which ran to November last year, 
was not taken пр. but negotiations were still in progress ard there was a 
fair prospect «f their being completed in the near future. The possibility 
of amalgamation with аве concern had been spoken cf at previcus 
meetings, and sericus negotiations were row IN prcgress. 


ANGLO AMERICAN TELEGRAPH CO. (LTD.)—The directors have re- 
solved, after placing £5.000 to credit of renewal fund. to declare an in- 
terim dividend for the quarter ended March 31 of bis, per cent. on the 
ordinary stock and £1. 10s. per cent. on the preferred stock (less tax), 
payable Мау 1. 

BABCOCK & WILCOX (LTD.)— The directors have declared u further 
dividend of 8 per cent. (making 18 per cent. for 1919) and also a bonus 


of 8 per cent. The preceding years distribution amounted to 24 per 
cent. 


CALCUTTA ELECTRIC SUPPLY CORPY. (LTD.)—526,960 units were 
delivered to consumers during the four weeks ended Feb. 24, com- 
pared with 439,285 units in the corresponding four weeks of 1910. 
COUNTY OF LONE ON ELECTRIC SUPPLY CO. (LTD. — h^ tru sfer books 
and register of holders of second debenture stock will be closed from the 


Vith to the 30th inst. inclusive, preparatory to payment cf interest due 
Mav 1. 


These negeti- 
ations might matur? into а definite proposition, ard И so the scheme 


wooded bo scbmitted for thor ratification. ‘Phe pr pesed chanics in the 
margcement of the company were set out in the report. They hed been 
very carefully consider d. ard were commerdcd to the shareholders as 
effecting: a material reduction in their outgoings without impairing 


efhdieney. aho report ard accounts, as set eut in the list issue of THE 
Каста tan. were then unarimously adopted. 


DIRECT UNITED STATES CABLE CO. (LTD )—The board have resolved 
upon the payment of an interim dividend of 2s. per share (tax free}, 
being at the rate of 4 per cent. per annum for the quarter ended March 
51, payable 26th inst. 

NORTH OP ENGLAND COAL & IRON INDUSTRIES. — Messvrs; Wise, 
Speke & Co., Neweastle-on-Tyne. have compiled a brochure giving par- 
ticulars of the financial position of the principal companics and. firms 
engaged in the coal. steel and iron industries. In addition to lists of 
directors and officials, particulars are given of the share and debenture 
capital, an analysis of the balance sheets for the past five years, Ке. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed. April 27 а special settling day in. and granted a quotation to a 
further issue of $726.200 common stock of the Canadian General Eletric 
Co. (Ltd.) The Committee have also. ordered. 160,000. £1 fully- paid 


shares of the Waste Heat and Gas Electrical Generating Stations (Ltd.) 
to be quoted. 


WINDSOR ELECTRICAL INSTALLATION CO.— Phe director's report 
statis that the capital expenditure duri g the year was £4,202, making 
total £89,313. Ричи for the year (£421. as. Md. brought forward) was 
42.030. Vis. Td. and after providirg for debenture interest, preference 
dividend on shares, depreciation, Ке. (51.200). there wes a balavce of 
£2,239. PSs. Ца. А dividerd of рег cent. (less tax) on the ordinary 
shares allowed £358. 105. to be carried forward. Durirg the year 1.769 
(equivalent) 8S c.p. lamps were corrected, the totol at Dee. 31 beirg 
47.64) Чер. At the meeting last week Sir W. Shipley said the net profit 
showed an increase of about £500, notwithstandiry that the receipts from 
sale of current were nearly £600 less owing to the intreduction ef metal 
filament lamps and other causes, A Diesel oibergine of 100 kw. had been 
installed. 


WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—At the 
meeting on Monday the chairman (Mr. 5. В. Blundstone) said that a 
severe trade depression had prevailed in the district during a.large part 


of the past year, and the traffic receipts were adversely affected, although 
they were £500 better off than in 1909, 


TELEPHONE CO. OF EGYPT (LTD.)\—The directors recommend а divi- 
dend of 6 per cent. (63. per share), tux free, on the preferred and 
deferred shares for the past half-year (making 10 per (cent. for year, 

placing £1.0C0 to reserve for contemplated pension scheme. 
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а. e 0 vos өй » 8 375 
о 8: ie zm ia 8 255 
: Е У Ms 
САА С Mach 3i 8 
E. d Er Avril 8 143 
PA A oe " 5 267 
ix " ure [EX » 6 1,355 
s TN M 5 1,25) 
=: d RS 5.00 March 31 152 
ed at КҮЛҮ ‘| Аз 8 6,382 
ZI 9 ean Cees "n a 2,281 
Dew cu] н 8] 9 
ай oo, Г .273 
Sriman s) t 9| 10775 
Г ks i i y0Bay Ry, | Б 7 1 4 9 
| ы e Marca 29 | 41,059 
р E PPM oril 8 14,210 
В. (2 us 9,058 
DE Хап TP А 8 125 
voPaBon Vus] Ug 221 
Кара... н 8| 14,844 
ий 20 
2 dein ру DX arth 19 
6: з ты April 8 11455 
loss uad 74 ..| March 3l 7,748 
ни” n 3l 287 
eom mST. Б 
CI Carp. .. Ар 8| 3887 
Tn Corporation, | E ч 25 
us zs A Hyde March 31 531 
RS xs ва ....,, April 9 1,237 
Ta E n Z ation , ” 13t 
DOLI ..| , 1,621 
lernen March 31 ‘10 
oon UU. Аг 8| 1,584 
s " "ace March 31 1,933 
ML MS Ару S 638 
я мархаод, 5.) á . 
о March 31 | ET 
ue ttis, M | 3l ИТ 
2 а torens | Azil Е | 6,115 
ein Кы » 10,8/6 
= сь. March 31 676 
ом 
e malim es As] 5, 739 
SA JEBE Mir: 131 | 233 
"аб aa p 
к КЕ 
ани 
“Ata Michal 1,02) 
ан е», al $ 137 
Ша К ово " n sh 31 36 
do x a ed 
= a ee Avil 5 403 
Mg e |o" 8 921 
"raton eu Men Ё 
С ina ө pu: 235 
3 x. г “жө, n 3l i 28 
асар посеве | э. 3l 410 
кы KELETI ө anil 6! 833 
(sameness НВ 235 
cedi 
T wen District, Marca it | ak 
au И ju 
t du кй the 
days t Minas 2 days, 


LINE 


Week 
ended. 


5 | 1282 
205 
8| 52.485 


Crresponding period last year. 


| Plus 3 days, 


“| Plus 2 days. 


* Partly electrical. 


4 


—————_- 


Inc. ere Ñ 
(a о. of Inc. | Dec. 
ёз Amount. | 
+ 19 | 44 61 306 + X 
— 22| 13 2.719 |— 
+ 7979 | 14 696,589 |+ 92, 527 
- 8| 47 13,503 |+ 322 
—  ^43| 13 2,186 |— 16 
— 39] 13 2,945 |+ 8 
+ 4| 14 9,090 |- 678 
ae d. ee "Eho-| 
—  181| 13 11,021 |t 618 
T 73 | 12 1.495 |— 554 
+ 85 2 3,056 |— 38 
+ 197] 10 | {28,125 |+ 1,536 
— 133 1 1,431 |- 133 
— 1,773 1 4,812 |- 1,773 
— 84] {i 937 |— 220 
+ el 1 5,397 |+ 61 
+ 54 1 1,236 |+ 51 
_ зя 306 j— 13 
+ 4,830 | 14 «778,024 |+ к43,810 
— 784 |— 161 | 
- 10,209 |— 461 
t 48.308 |+ 1,892 
— 35,909 |- 494 
+ 5,877 |— 169 
— 5414 |+ 265 
= 1,474 |— 105 
-—- 69,035 |— 522 
ES 9324 |+ 277 
— 54,883 |+ 237 
- 939 |— 30 
- 12.686 |+ 466 
+ 798,343 |+ 43,176 | 
+ 1,568 |+ 43 
+ 260 |+ 16| 
— 2,255 |- 157 | 
+ 22277 |+ 1.057 
— 7.685 |+ 1,099 
_ 2.701 |+ 51 
~ 9,784 |— 1,185 
+ $517 #111344 |+ $512 
+ 1,868 |+ 293 
+ 3,391 |— 52 
>; 460 |— 14 
T 123 |+ 20 
= 325 |- 16 
- 7931 |- 194 
— 1,425 [+ 10 
— 145 |— 4 
— 1.058 |— 62 
+ 7,065 |+ 261 
. 267 ee 
+ 18,461 |— 32 
t 16,463 |— 505 
— 1,668 |- 163 
+ 6,839 |+ 492 
+ 2,234 |+ 83 
t 27,630 |- 2 
+ 338 151.662 |+ 3,816 
+ 19,287 |+ 1,172 
En 2278 |— 269 
— 346 2.163,467 |+ 205,727 
+ 1.109 198,935 |+ 12,195 
— 552 73,875 |- 4153 
- 4199 |t 156 
+ l 224 |t 19 
+ 933 18,149 |+ 2321 
+ 92 28.641 |+ 753 
— 98 2,340 |— 116 
+ 82) 165,314 |+ 13,558 
— 1.094 97,445 |+ 10,824 
- 29 399 |t 28| 
+ 314 3,837 |+ 314 
+ 33 614 |+ 33 
+ 433 |+ 7 
— 256 6619 |— 183 
+ 185 4,202 |— 465 
~ 1 7570 + 361 
+ 5} 22950 |t 853 
~ 49 1.270. |+ 6 | 
— 23 1,584 |- 239 
+ 35 24,000 |+ 2,155 
+ 33 638 |+ 33 
- 233 562 |— 287 
ps 13 535 |— 2 
+ 555 12910 |— 485 
— $33 893036 |+ $2,432 
— 37! 8.698 |— 651 
= 271 10,282 |t 463 
—- 32 "394 |- 30 
~ 21D 2,839 |+ 207 
+ 40 1 1,456 |t 40 
+ 43] 23 9.964 |+ 574 
— 182| 13 13,203 |+ 668 
T l4 1 137 [+ 14 
~ 16 3 458 |- 12 
—  ]63 3 1864 |— 113 
+ 57 4 5265 |— 82 
| + 123 1 921 |+ 123 
~ 42 22.318 |+ 498 
Е 657 128,597 |+ 5,814 
M 154 237 |= 215 
— 181 + 83 
+ 27 + 1,023 
— 12 — tol 
1 NO 
EE 12,534 1+ 


ELECTRICAL COMPANIES’ 


10 ns tBournemouth & Poole Elec. Sup. Ord =. 


10) 4 44 per Cent. Cum. Pref. ..... «e. 
10| 6 Do 6 per Cent. Cum. Second Cun 
St. | 44%! Do. 4$ per Cent. Deb. Stock (red.) ...... 
5 5/6 |tBrompton & Kensington Elec. Sup. Ord. .. 
5| 3/6 | tDo. 7 per Cent. РгеЁ................... 
' St. | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stock 
5| 2/6 Charing Cross (W. End & City) El. Sup. Co. 
5 2/3 Dc. 4$ per Cent. Pref ооо ооо оо фофоо 
St. | 4% Ds 4 per Cent. Deb. Stock (ted.) ...... 
| St. | 44% 4} per Cent. Deb. Stock (red.) ...... 
5' 2/3 Do: City Undertaking 44% Cum. Pref. 
5 3/0 Chelsea Electric Supply Ord...0..--evecces 
St. | 44% | Do. 4$ рег Cent. Deb. Stock (red.) авс 
10 8/0 City of London Electric Lighting Ord. «ee. 
10| 6/0 | tDo. 6 рег Cent. Cum. Pref. ...... ee 
St.| 5% | Do. 5 рег Cent. Deb. Stock (red.)........ 
St. | 44%] Do. 4$ per Cent. 2nd Deb. Stock (red.) . 
5 es County of Durham Elec. P. D. Order se iis 
E 5% Do. 5 per Cent. поп Cum. Pref. .....,,, 
6/0 tCounty of London Elec. Supply Ord. ...... 
10 fDo. брег Cent. Cum. Pref. ........:.... 
St. 4 % Do. 4$ per Cent. Deb Stock (red.) INA 
St. 4% Do. Second Deb. Stock . e@eeeoeaeonevaeane 
5| 2/0 | Folkestone Electricity Supply Co. Ord. .... 
5| 2/6 | Do. 5 рег Cent. Cum. Pref. ....... ee 
t| 44%, Do. 4$ Ist Deb. Stock (red) .........•.. 
5| 4/0 | Hove Electric Lighting Ord.. viven stes 
St. | 49% | Isle of Wight E. L. & P. Co. Deb. Stk. .... 
5| 5/0 Kenii ton & Knightsbridge Ога...,.,.,.. 
5| 6% E per Cent Ist Pref. а... о... 
Do 4 per Cent. Deb. Stock (red.)....... 
st o t Kensington & Клее, Co. & Notting. Hill 


Co. (Joint Station) 497, Deb. Stock (red.) . 


St. У % Kent Elec. Power Co. иттей Deb. ${К....... 
London Electric Supply Ord. ...... eee 


d l;ulatiaz taa yield allowaac: has b 
+ Es Dividend. $ Tne Loadoa Stock Exchange 


Committee 


3| 1/25 
5 и Do. 6 per Cent. Pre ооо ооо ооо» 
St. | 4% Do. 4 per Cent. Ist "Mort. Deb. vv 
5 3/0 tMetropolitan Electric Sup. Ord. .......... 
5| 2/3 | Do. 4} per Cent. Cum. Pref.. zu 
St. | 44% | Do. 4$ per Cent. Ded. Stock Ist Mort... 101 —:04 
St. | 34°% | Do. 3$ per Cent. Mort. De». Stock (red.) 
„.141% | Midiand Elec. Corp. for Power Dist, 44 Ist 
+ Mort. Debs. .......ә....., ja diee 
5 1/6 | Newcastle Elec. Supply O:d.. ea ade 
si 5% Do. 8 per Cent. non Cum. Pref. cccceecs 
190! 44%] Do. 4$ per Cent. Ist Mort. Deb. ........| 98 —10) 
100 5% | North Metro. Elec. Power Sup. 5 Morts.. ...| 976—924 
1j 6% | Northamnton Elec. Lt. & P. Orl. ees 4—10, 
1| 5% Рә. 5% Pref. езен E es ‚| 12—12, 
St.i 4% | Do. 4% Вора еее 99 —101 
10} 10/0 | Notting Hill Electric ‘Ord. soerosesossosos 12 —12} 
5, 4/3 | Oxford iem ———Á— 6 —5} 
St. 4% Do. 4% Ое b. Stk ee se овое 93 —90 
5, 5/0 | St. James’ & Pall Mall Elec. Ord.......-... 8} —9 
3/6 Do. 7 рег Cent. Рге{..........›. Vea at 61—7l 
St. |3}%| Do. 3$ per Cent. Db. Stozk (red.) ......| 85 —88 
.. | Smithfield Mark-ts Electric Sup. Oc DAR 14—12 
4/0 (сш London El:ctric Supply Ord.........| 248 —3 i 
St. | 5% Do 5% Ist Mort. Stock (r:d.)..........| 101 —108 
I| .. | South Metrop'n Elec. Lt. & Power Ord. .... i-i 
1 0/8 Оо. 7 per Cent. Cum. Pref. ооо ое ово с 1а — у 
St. [4495 | fDo. 44 Ist Deb. Stock оо ЕТРУРИЯ 99 — 38 
5 1/3 ,t Urban Electric Supply O.d. ...........,. 1—i 
5| 1/3 | 100. 5 per Cent. Cum. Pref. Poire reg dE 2 —2 
St. | 44% | tDo. 44 per Cent. Ist Mort. Deb. ........| 85 —87 
| 5/0 Westminster Elec. Sup. Ога..........,.. 7i —81 
5| 2/3 | Do. 4 per Cent. Cum. Pref... eene 5 —5i 
Electric Railways and Tramways. 

1l ss Bath Elec. Trams Pref. ое моделен і № 
1; 0/6 Do. 5 per C:nt. Cum. Pref. .. —} 
St. | 4 20 tDo. 4 Ist Mort. Deb. Stock (red. M». Serer 79 —83 
St. 14495 | B'ham & Midland Trams 4$ Ist Ded. Stock. | 91 —74 
10; 4°4 | Bristol Tramways & Carriage Ога. ........ 71—71 
10 497 Do Cum. Pre f. зпозовооеоовоосовао с о 7i —-8l 
St. 4% Do. 4 per Cent. Debs. id ag d Was 101 —102 
10| .. Е Electric Traction Ord. ............| 18—25 

| 10; .. Do. 6 per Cent. Cum. Prii _........., 42—54 
St. | 5% | 100. Sper Cent. Perpetual Debs. ere 91 —93 
St. 14}% | Do. 4$ per Cent. 2nd Deb. Stock...... 79 —81 
St. | 3% | Central London Ordinary Stock ..........| 72 —74 
St. | 4% | Do. 4 per Cont. Pref. Stock ..........,.1 68 —99 
St, 2% | Do. Deferred Stock ..................| 58 — 5) 
100] 4% | De. 4 per Cent. Оеһз.................. 102 —-101 

5! 2/6 | City of Birmingham Trams, 5 % Cu n. Pref. 41—5 
100 4% D> 4 рег Cont. Ist Mort. De5s. „++... 93 —103 
St. | 1j 95 | City & South London Rly. Con. Ori. ‚| 331 —344 i 

' $t. 5% Do. 5 ре; cent. Perp. Pref. iod e. 108 —119 

St. 5% Do. (1890) РР о о ө е eco. 104 —126 | 
| St. 49 Do. (1901) ооо осо ооо воз о buo 28 —101 
ISt | 555 | Do. (1903)_.......................... 93 —102 
St. | 4% Do. 4 p2r Cent. Perp2tual О :Ьз...... ...| 191 —103 
10. 6/0 | Dublin United Trams. 6 per Cent. Pref.. 12—13} 
10) 12/0! Gatesnsad and District Trams Ord......... 8i —9L 
10! .. | Gt. Northern & City Rly., Pref. Ord. (4%).. 11—14 
o us Hastings & District Elec. Trams, 6° C. Р. 14—11 
St | 44% tDo. 44 Deb. 5${зск_.................. soul 2d үй 
10' .. Imperial Tramways о: d. yag е 3 —3} 
10) .. tDo. 6 per Cent. а Ж. А 4l —41 
St. "c Do. 4$ per Cent. Dios. ................ 70 —72 
‚.| 2/3 | І. of Thanet E. T. ё Lt. 5 per Cent. Pre; 2 —2] | 
St. 95 Do. 4 рег Cnt. Deb. Stock ооо ооео 77 —°4 
10 6/0 | Lanarkshire Tram ма /з и d ied la 92—10 | 

St. | 5% | Lancs Utd. eae 5% Prior Liei D: +b, Stc! 82 —34 
St. | 4% | London Eie:triz 4 „рз. St _............| 97 — 99 
St. | 49% Do. 4% Pref . *.*90»925090.., 82 —81 
1 5$ London Ünited ‘Trams, 5% Cun. Pref. .... 21—3L 

“St. | 4% | Do. 4 per Cent. Ist Mort. Deb. Stok. eral TAT 
St aus Mersey Con. Ord. Stock .... И 6 —3 

Д 1/0 | Metropolitan Elez Tramways Ori. enm i—l 
Il ces Do. Doterre] «осе ise A ons PW bass ta 
1, 0/6 | Do, 5 рег Cent, Cum. Prof. ............| 3—8 

St.|4i^3| Do. 44 per Cent. Dob. $о:К............! 102] — 1014. 

| St 505 tDo 5. per C? inte Do. Stz oe +e 9550906997 97$ —1014. 
St. | | Metropolitan Railway Coasolidat:d........| 511—551 
St. 2 v Do. Surplus Lands Stocks. e*ec06250^25856250 65 —53 
St. 9 Ро. 34 per Cent. Preference. . eco | 90 —5 
St. |3 3 Do, 3j per Cent “A” Preference seso.. 87 —91 
St 134% | Do. 3$ рег Cent. Convertible Prat, „.....| 8) —91 

| St |3 7А _ Оо, _ ‘Sh per С Cent. Debenture Stock ......! 93 —95 


© > Сл Ф сл С 


сел 


сл 


SHARE LIST. 


High- 
в. d. est. | ost, 
0 0 Mar, Sep ee oe 
12 3 Feb, Aug = ve 
13 0 | Feb, Aug ee $E 
7 6! Jan, July jose 
11 3 | March. wl со 
11 © Mar, Sept °з ee 
17 6 june, Dec . 
11 0 eb, A ee oe 
17 0: Feb., Aug 4 o 
1 6| Jan, July | „| oe 
8 0 ee | es | 
3 0 an, July NES 
11 0 i March. Р ж» 
8 6! June, Dec T 
15 9 Feb, Aug i Мы 
12 З | 1n July j| 12 
1 0 | June, Dec T 
6 6 its July eo 
oe pril, Oct an 
3 0 eb, Aug se 
6 6! Mar, Se ини 
0 9 Jan, Juy ee 
6 6 | May, Nov T 
l6 0 pril, Lnd 
13 0 | Mar, Sept сө 
19 0 | Feb, Aug T 
l6 9 T 
16 0 Feb, "Aug e? 
e 0 Jan, July oe 
4 0 ee E 
7 0| Jan, July - 
1 6 ar, Sept ~ 
17 0 Mar, Sept 4$ 
5 0| Jan, July - 
(2 9 pril, Oct = 
17 6 Tan: July es 
6 6 une, Dae - 
18 6 | Jan, July эз 
то T 
9 0! Feb, “Aug a 
2 6 | Feb, Aug és 
10 0 Jan, July s 
0 6 .. oe 
13 9 Feb, Aug ee 
6 0 Feb, Aug s 
I3 0| Jun», Dec os 
12 6 | March.... ae 
11 6 | March.... zo 
11 0 | Feb, "Aug S 
l6 6 | Feb, Aug ie 
19 6 Jan, July EN 
• ө b. ооо» om 
5 6 April eoe э» 
l6 0 ve = 
oe = 
18 0 | Feb, "Aug i 
it 6 April, Ost im 
"v. April, Oct es 
10 0| April, Oct аа 
E P Mu я 
ar, sept /ii 
3 6| Jan, july as 
ee April ооо ep 
13 6 T5 July ЯА 
8 6 pril, Oct эле 
16 0 Г July ix 
3 0 eb, Aug T 
17 0 oe ee 
18 3! Feb, Aug $2 
is June, Dec 2 
«s Fed, Aug 4:1 
2 0. April, Oct 95 
6 3 May, Nov 79 Я 
1 3 | Feb, Aug 74 | 7 
9 0 Feb, Aug 99 |... 
6 6| Feb. 59! 59} 
17 0 ent July | „|. 
0 0 | pal, Oct ee = 
17 9 | Apil, Ost d xs 
6 О | Feb, Aug 31], 334 
11 0 Feb, Aug | 109}! .4 
12 6 во, Aug oe oe 
i9 0 eb, Aug T i 
18 0! Feb, Aug И 
17 9 | May, Nov | 102) 101 {$ 
10 6| Feb, Aue єз in 
10 0 А " “ 
6 Feb, Aug ee eo 
x ar. Sept сы КЕ 
14 6 | April, Qz : n 
.. ar, Sept as ais 
ee | ar, Sept ee em 
о 0' Jan, July | .. | og 
5 0 : ar, Sept, LET] | °з 
15 0 | Jan, July me P5 
12 З | , Аце Ds | 25 
19 0 Jan July m КЕ 
1.0, oe 98}! 93 
15 3 T 83| ИТИ 
se an, шу 2i ve 
3 6 јат July | 75} 731 
е eb Aug hamd ee 
10 0 b a зе 
ey April ....| .. n 
7 O' Feb, Aug зә | i 
6 2 Jan, July 1034| са 
18 6 ES 101 | 105} 
9 A Feb, Aug 55} 54; 
1 0! Feb, Aug | 68| 67 
16 О | Fed, Aug 91]! 91 
17 O | Feb; Aug 929i; 99 
17 О | Feb, Aug 94| 92} 
'3 6 911} 92i 


гәл made for accrued interest, but ло? for redemption, 


have deined to quote these, 
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RATE 


UNWESS 
6 Days to Du 
МАМЕ, 
USINESS 


Арки. 11. | 7 [omo 


Tues. | 
pur свит.) OFviDEND 
Dus, | 6 Days 
APRIL "m 


April 11. | Yisupgp. 


ih et 
5 Үч | eb. Joy 31 100 Telephones. 
0 0 | Feb, Aug a il. a "Be Telephn. & T Cap 
| ‚ Coll. St... Ead 
Se | 6 223 ан Aug по 4% Cons. Bon er Cent. Bda. а оз 
E 4 4 per, Cen Perp. Deb. Stock. 316 о Jar uly die Cons. Bonds 19 и $51440 
LH а раев етее ооофео] * 4 0 0 an, uly C Telephone 5% 1st Mt. Db. Stic 100 =! 319 3 ° : 
Sti 4% | Бе Е 7—9 4:6 Jan uy i | Monte Video Telephone бити: 20—12 :$19 0i Augot = 
m. rrr) 4777 От...» TRE, ' | 
ЕНЕС per Cont, Dab, Sk c RTU ово Fen Ne ИИ ЕАН S деги. 
4 L 0006000006 — " ug S Е Е А = 2 0 б 
to | Det creme т S qM SON Бе E per Cont багтаа W SAHA 
= | 10/0 | UndergdE-R Е Elec Trma. 5% lattD 0 |5 ò 0} Jan, Do. б per Cent: Cum, 2nd Saeed iene to ae 70. 
- 5 Do. Pio n.6% In. bds with cou р. 5-2 8 4 0 ‚ ушу Do 5 per Cent. non-Cum. 3rd Pref... 101—11 511 6 
Do. A lor Lien Bonds... ЫЙ cios е тел : M De ее Di E m ERE IE. 
| 4% | tDo. nds with coup, 7...3... Sila ol 4 per Cent. Date Stock (rad). | $ —10|3 9 3 
Y 4 per Cent. 1st Power H eececeee 98 —100 4 10 [A р New Yor Tel ho Stock (red.) eee 101 3 9 3 
5 as orkshire (W.R.) Elec. Trams, о. Dba. . 99 —101 3 0 ds .| Oriental ep ne Co. 30 yr. Bud 1 —101 , 319 3 | 
Bt | 4 | De per Cent. Cum. ата, Ord...» $ -3 19-3 Do б per Cent. Cum. Pre > £....| 1004—0114 в 6. 
| Do. dd per Cent. Ist Debts... soscas. NUNG | e| March .. i Telepho, ЕЕЕ есери бела Ж d e 
АРТУР —M i570 ephone Co. of Eg Stock......| 874— 11 6 
" Electric Manutactering, ак. | | TE еб (160.000. »- {90 
Do 5 ER . -7H |5 
{| 4% | Anchor Са per Cent. С ей Вы 30 
| ой: Aron Electricity Matar 4 ра есу 1 99, —101 4 9 0 Mig ne Чы (EEZEKEKEKE) Ex 4 9 0 | 
оофоофосооое —% = ancial оооооовзооо о = 
1 2/0 Babcock оше Б ооооесогооосоооеоо ое uH oe Elec. & Gen. In Avestment, де. 1 459 Jan, J 
ATUM Кок ОТ... staal, |140 Арі, Oct| g № SS tegen Сав. Ры 31—3i 
52 39 тос сааба) SHEA | MIL EE io. par Gat Prab Т мэ је 
st. d4 © 4} per Cent. Ist Mort. De ee Or | 56р | 4 :8 O| July, Feb |: Colonial and F (Cert) .... 4... | 134 —138 |4 9 o | 
Britis ort. Deb. (red.)..| 1 416 0 orel 137 
S|. h loms 'n-Houst'n 4 01 —1 4 an, ]uly Railway gn Electris 4 8 о April, Oct 
ЕЯ ЖА 3-9 аи 0 ју Angio- Argentine S% Gum, i Pret 
St | 4% | "bo. per Cont, Mort, Deb, Бы (Ч).;| 99 —102 | 5 18" Feb, Aug | Do. 44) Deb. Sta: Cum ltPreb......| 3.56 | 
i $ врат Сат рав 5) 02 69 Bee Do 4% Deb Stock linn | MAS 1590 
s| 2/0 | Callend tual 2nd Deb. Stock... tock| $5 63 |73 0 o Do. SW Deb'Stock : ылга оле: et AS 
st | 2/6 | Do. is Cable Con. Ord.escrcoseceee| 9 5 1000 ; Auckland Elec. Trams. 5% Deb. (re о 01021 0 0 
114% | ро per Cent. Cum, Pref... +s+ -+ 90—91 |712 0 an, July | ` Brisbane Electri ams. 5% Deb. (red)... 100 —102 418 0 
st | Д9 | Сазе LAE Hs hed to [dioe . (red). о | 4 '2 6 an, July 4% 5 per Cent. Cum, Pref, -.. и 
1 AS 4 6 ? e oR en 5] . 
| AA | chaawarns (Sti) Telegraph Or а eae еб May, Nor | OF) SABE EEan nei ES EMILE 
ilog Сою 2а Eeri 1 Со gh Ord en) deb [к м | у. | ® ро о ы у “|1 68 3 3 6 
3 Il Do. 6 per RC "T ees ыг О 0 O | August. D 4$ per Cent. Ist Mort. Stock......| 108 —1H 413 9 
100 5% О uon er (e 00 April, Oct | ** 02 AP Pob pist Mort. Debs.......| 192 102 d 
lio D Cent. Ist Mort. Debs. rei. ‚— April, Oct Buenos Ayr тр. Con. Deb. St. ........ Tes —105 |4 5 9 | April, Oct | «| ~ 
S vol avis & Timmins ..... 709—560 |6 `š an, July | ` Buenon утоа ieor Trama і ' Mt 1—1024 4 91 Јал, July | |; 
$| 1/0 |'Dick, Кета Со. Ord... Dee eco gate 1 5.O | Mar, Sept Deb. Stock Port & City Tram, la Bb) ?A-101) 4 18 6' Mar. 1014, 109 
xi 4%, Do tDo. ie с Cum. Pre к ЕҢ 5 ò 0 =, Calcutta Tramways (i to i UK + lst М 93 du 18 6 | Mar, Sept | 991 
T n eccesso — р " | 97137 610)" PN 
di Edison & wan United ("AT E (3 97 —10) A io a Sept .... ` 44% | D^. AX tans Cum. о, ...... °э+—{ я : 6 ре» Aug l “° 
в. | Ре (S pid tiers’ Debs рі) dot an, July % | capo Ес Tran, Shara 0 severe] ӨС | 4.12 0 | Mar, Sept | 52: y 
St. $0 ке 4 per Cent. Mort. Deb. Stock (red.) 2 3 $ 70 eb, Aug City of Buenos Ayre РОЈ eet иа 6 | jan, Jy delen 
vel vet раа Ele, Corp, O b. Stock (red) ИГ D De | Фо non Apres Trama Ga (80) B ай о 
ee ec. TD. А remm » в ombo tock a x ES -s oe 
2 4% Бе Ei d M, jh 6 3 6 lar, t : Havana Bic Roe Ist Mt. posse 29 155 5 9 : jane, Be 9:2 Sik 
= cr cent. Ist Mort. Deb. (re T B ‚ July уеаг t. 5% $ ООО 5 = ‚Бе | «| ~“ 
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As the result of & 


previous accident of a more serious nature, a number of 
posts have been erected at the foot of the hill to prevent 
any cars that may leave the rails from dashing into the 
shops opposite; on the present occasion, however, the 
derailed car collided with an electric standard, fortunately 
without such serious results as might have been anticipated, 


In view of previous accidents at this spot we expect that 
the braking equipment of the cars has received particular 
attention, but it would seem that the precautions taken for 
operating the cars safelv on this hill are still insufficient. 


‚ Аз the necessity of more powerful control on steep gradients, 


particularly in view of the heavier cars now employed, is 
widely felt, it is interesting to note that the slot rails of 
the conduit have been successfully employed during the 
past vear for braking purposes on a short length of track 
of the London County Council tramways at Highgate Hill. 
Cast-iron brake blocks operate against the upper and lower 
surfaces of the slot rails (these being strengthened for the 
purpose) and are hand-operated Бу а cam coupled to hand 


B 
THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 
ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 
ESTABLISHED, First Series (Weekly) 1861; Second Series (Weekly), 1878. 
! 
No. 1,718, [vo¥%3u.] FRIDAY, APRIL 21, 1911. 
CONTENTS OF THE CURRENT NUMBER. steep incline terminating in a curve. 
NOTES ..........,....,.... AL | REVIEWS.—continued. 
Arrangements for the Week.. 45 Volcanic Disturbances, 
High-tension Cables. Ву Dr. and How to Calculate 
A „Faul Humann. Illus. .... 46 their Time and Place 
E Voltage Regulation of Gen- [Cooper]; Encyclopédie 
К erators. By H, A. Laycock. Electrotechnique — [Bar- 
Illustrated” ....... Um 47 billion]; The Encyclo- 
hotography and the Meas- pedia of Municipal and 
urement of Surface Bright- Sanitary Engineering 
EE DEES НУР "T [Maxwell and Brown]. | | | | 
3 Preent-day Methods of Pro- A New Method for the the traffic at the time being comparatively light. 
tecting High-tension Sys- Absolute Measurement of 
ES ‘ems by Means of Automatic Electric Quantity. By 
B Switchgear. Illustrated .. 50 Burton McCollum. Illus... 62 
"| The Hiorth Electric Steel Bettington Dust Fuel Boiler 64 
| Furnace. By J. W. Rich- CORRESPONDENCE ....... „.... 65 
ards. Illustrated ........ 52 Multiplex Telephony 
The Testing of Transformer (August Maior). 
ron. By Lancelot W. The Reduced Current 
Wild. Illustrated ..... Hen 09 Method for Localising 
i Measurements of Intrinsic Fractures in Submarine 
Brightness by a New Cables (G. Wald). 
i Method, By H. E. Ives and Wireless Telegraph Work- 
2 М. Luckiesh. Illustrated.. 53 ing in Relation to Inter- 
Un Resistances with Current ferences and Perturba- 
T and Potential Terminals, tions (E. Bellini aad A. 
us Ву б, F. C. Searle, M.A., Tosi). 
: F.R.S. llus. Concluded... 54| The Laying and Maintenance 
e; Publie Electric Supply т of Transmission Cables.— 
" Country Districts.— Discus- Discussion... leere e 67 
И ЯЕ ... 58 | Developments in the Manu- 
"ak by the Tramways and facture of Electric Meters. 
Light Railways Association By W. Lubach .......... 67 
Lecar INTELLIGENCE и. 68 


Municipal, Foreign & General 


Tramears ,.,............ 59 
рыр Іхисатовх ох ТВАМ. МОбез v озан нанава . 70 
ОЯ .... 60 | Trade Notes and Notices .. 72 
VIEWS ......... ......... 61| Companies’ Meetings and 
Solectries: A Theory Ex- Керосин нав. 19 
blaining the Causes of New Companies ............ 76 


Companies’ Share [196 .... 77 


Tempests, Seismic and 


Bish С.Р. Metal Lamps at Lower Prices ........ V aa as de КГС 1 
те Capacity Rheostats. Illustrated ........................ 2 
‚е Silesman's Creed ........... ТЕТИГИ Vb еа гооо ов 2 
i Stannos "at Rhyl. Illustrated „оне вонь eher 6 
Union” Friction Hoists, Illustrated оона 8 


NOTES. 


Tramway Accidents. 
н | We are pleased to notice that serious tramway accidents 
this country have been much less frequent during the past 
‘wat than was the case a little time ago. The accident at 
Liverpool on Friday last, however, is a reminder that 
the problem of controlling a tramcar under all circum- 
к оп steep gradients has apparently not vet been satis- 
RS SN fhe hil on which the accident in question 
place has previously heen thé scene of mishaps. and is 


| wheels on the front and rear platforms of the cars. The 


slot brake gear is raised or lowered in a special hatchway at 
the foot of the hill, and as the cars are provided with 
magnetic track and hand wheel brakes in addition, there 
should be little chance of a car attaining a dangerous speed. 
With the overhead trolley svstem this additional means of 
braking is not available, but we do not doubt that dangerous 
gradients will be avoided in future, certainlv where the 
danger т the case of a car getting out of control would be 
increasediby а sharp curve at the foot of the gradient. 


High Candle-power Metal Lamps. 
А NUMBER of the manufacturers of metal lamps are 


making announcements this week of reductions in the 
prices of the higher candle-power sizes of lamp. This is a 
development which 1s not altogether unexpected, and we 
feel sure that it will be welcomed by the industry generally. 
The movement must not be regarded as an attempt to cut 


prices, because it does not affect what mav be described as 
the domestic pattern of lamp. After all, the electricity 
consumet is deriving immense benefit from the metal lamp 


and he can hardlv expect to purchase the smaller sizes 
the candle-power. The new 
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priees introduced by lowering the initial cost of the high 
candle-power lamp, will enable tradesmen and central 
station engineers more effectively to meet the competition 
ofthe inverted gas mantle. The standardisation of fittings 
in which clusters of, say, 100 c.p. metal lamps can be used has 
encouraged the tradesman to employ this class of illuminat- 
ing unit for both interior and exterior shop lighting. In 
this direction the gas interests are especially active, and 
while we shall not discuss for the moment the methods 
which they adopt to persuade the tradesman to fit gas 
lanterns or “gas arcs," we shall be content with saving that 
with high candle-power metal lamps at the new price the 
electrical contractor and central station engineer will be 
able to do infinitely more in this field than previously. 


м 


IN the province of street lighting this development will 
be of enormous assistance to electricity supply authorities 
in the vigorous campaign which they are waging against 
gas. The price of the high candle-power metal lamp has, 
after all, an important bearing on the general cost of street 
lighting by electricity, and the station man who has been 
hitherto unable to recommend the conversion of gas lanterns 
or the equipment of new posts with metal lamps mainly on 
the score of high cost will be in a better position to proceed. 
We should be glad to hear from station engineers upon this 
point, and should welcome their opinion on the difference 
which the new prices will make in the furtherance of any 
scheme that they may have in hand. The coming winter 
will see the competition between gas and electricitv at its 
keenest, and we are anxious to publish facts which will 
assist the station engineer and the electrical contractor in 
the conduct of this important campaign. 


A Street Lighting Compromise. 


Our readers will learn with interest that the lion and the 
lamb are lying down. together in amity even before the advent 
of the millenium ; in other words, without specifying which. 
is the lion and which the lamb, the Metropolitan Electric 
Supply Co. and the Gas Light & Coke Co. have joined hands 
in tendering for the lighting of the Holborn district instead 
of continuing a cut-throat competition. Although some 
electrical engineers might prefer open antagonism to the 
gas industry, the compromise reached by the two com- 
peting companies in this case will doubtless be generally 
welcomed ; the more so, since it may act as a salutary 
lesson to those Councils which have a weakness for playing 
off competing interests against one another. It must surely 
have come as a bombshell to the Holborn Borough Council 
at their meeting last week to find a joint communication 
and tender from the two Companies concerned, submitting 
a scheme for lighting the borough partly by gas and partly 
by electricity. Moreover, the Companies have actually 
dared to dictate to the Council as to certain onerous clauses 
of the specification. Under such circumstances it is rather 
surprising to find that the joint scheme is to cost the 
Council less than the amount of the original tender recom- 
mended by the Works Committee for acceptance; but the 


explanation is perhaps to be found in the fact that the 


hours. 


Orkney, and the Cromarty Firth. 


Companies refuse to adopt improved burners, lamps or 
appliances unless the Council agree to pay the extra cost 
entailed by such improvements, and that the penalties 
mentioned in the specification will not be enforced. 
event of the Council determining to adhere to these penal- 
ties the contract price is to be increased by 10 per cent. The 
tender has been referred to the Works Committee for report, 
the Council to consider such report in committee, so that 
the public and the press will doubtless be deprived of much 


In the 


entertaining recrimination. 


amm ao npe cri 


Reliability of Overhead Lines. 


Ат а time when much attention is being paid to the 
development of transmission lines in this country it is 
interesting to read in a recent issue of the “Electrica 
World” some editorial remarks on the experience of а 


correspondent as set forth in an article in our American 
contemporary. The supply company with which the 
writer m question was connected purchased energy in 


bulk, the energy having to be transmitted over a con- 


siderable distance. Their experience seems to have been 


particularly unfortunate, for in one year no less than 120 


Interruptions of supply were recorded, totalling over 90 

The energy was generated bv hvdro-electric plant ; 
but this was not at fault, the troubles arising in practically 
all cases in connection with the transmission of the energv, 
more especially as regards the failure of subsidiary appa- 


ratus and on the branch lines. А duplicate transmission line, 


moreover, did not provide the security against failures that 
was anticipated, thewriter describing it as a “snare and a 
delusion.” Surges on the lines and sudden fluctuations of 
voltage frequently resulted т the synchronous machinery 
falling out of step, in addition to failures caused by storms, 
broken insulators and discharges over lightning arresters. 
The company finally found it desirable to instal a steam 
plant and to use the transmitted energy as a stand-by. 
MCN 

Our contemporary remarks that “if the solemn truth 
were told the records of interruptions on many trans- 
mission lines would not make pleasant reading," although 
‘some companies by the exercise of eternal vigilance, succeed 
in getting through the vear with remarkably clean records.” 
Allowing for the fact that transmission distances are greater 
and pressures higher in the States than in this country, such 
a state of affairs would not be tolerated over here, par- 
ticularly in view of the keen competition of other forms of 
power. Reliability of supply is invariably considered as of 
first importance by engineers in this country, and that 
overhead transmission lines can be made reliable is proved 


by the satisfactory experience of the Newcastle-on-Tyne 
and Yorkshire Power Companies. 


——— === 


Wireless Station at Wick.—It is officially announced that 
the wireless station at Wick is now almost completed. During 
the progress of the work rigid secrecy has been maintained re- 
garding the design, machinery and equipment of the station, 
but it is understood that the installation 1s made in connection 
with the systematic control of the fleets operating In nort n 
waters, and especially from the naval bases at Scapa Flow, т 
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such a system in England it would be the signal for protest by 


Old “Ferrantians " Dinner.-—This will be held on Saturday, 
April 29th, at the Trocadero Restaurant, London. Mr. C. P. 
Sparks will be in the chair. | 

Railway Electriflcation.—A meeting of the Joint Com- 
mittee of the East London Railway Co. will be held on Wed- 
nesdav next, to consider the question of electrification. Reports 
hv engineers as to cost and methods of electrification are to 


be discussed. 

The Telephone as an Aid to Business.— According to 
the “ Telephone Engineer" a large wholesale lumber dealer 
of Boston states that during the past year he has sold about 
3.500 cars of lumber, fully 1,500 of which were sold by means of 
long-distance telephone calls, the sales aggregating more than 


£200,000. 
German Arc Lamp Patents.—We are informed that in the 
law suit between the Deutsche Beck- Bogenlampen-Gesellschaft 


of Frankfort and the Regina Elektrizitáts Gesellschaft of 
Cologne it was decided, on March 27th, that the claim of the 
latter to have patent No. 156,363 (issued to the Beck Co.) set 
aside was disallowed. We understand that the ground of the 
action was on account of prior publication of the patent in 


this country. 

-ton Electric Locomotive.—‘“ Engineering News ” 
describes a 30-ton electric locomotive for heavy goods service. 
It has four 100 H.P. 700 volt direct-current interpole motors, 
wich are fitted with forced ventilation. The equipment will 
ilude double-end multiple-unit control and combined straight 
and automatic air brakes. The engine is designed to handle 
a train load of 400 tons (behind the engine) at 174 miles per 
lour on an average gradient of 0-7 of 1 per cent. 


the public. The fee for a call from New York to Bogton, 200 
miles, was 5s., as compared with 2s. from Liverpool to London ; 
the fee from New York to Philadelphia was 3s. for 83 miles; in 
England the Post Office gave communication over a distance of 
100 miles for Is. The same development was taking place in 
the short-distance services. "Wonderful new apparatus had 
recently been devised, and changes of immense importance 
were inevitable. The department were studying the influence 
of these devices on tariffs, and always protecting the interests 
of the small consumer. In America telephonie interests were 
seeking a way to merge all the telephone interests into one vast 
State-controlled organisation. Private and competitive enter- 
prise in telephones there, as here, had reached its limit, and the 
public were putting forward stronger claims, while inventive 
genius was making apparatus obsolete at such a rate that ex- 
penditure of capital would be entailed on a scale which no 
private company could possibly undertake. 

. Train Despatching by Telephone in Canada.— The “ Engi- 
neer" announces that the Canadian Pacific Railway Co. 
have decided still further to increase the method of train 
despatching by telephone over its system, and authority has 
been given for the equipment this year of 1,528 additional 
miles. This will make a total of 3,782 miles of telephone 
train-despatching circuits. In connection with the installa- 
tion of the system, two new copper wires are erected, each 
weighing 2001Ь. per mile, while in the stations the very 
best apparatus obtainable is used. On all sections where there 
are telephone train-despatching circuits every train, whether 
passenger or freight, is equipped with a telephone set and a 
jointed pole, by which, in case of necessity, telephonic com- 


| 
| 


Best Thickness for Laminations.—In a communication to | munication with the train despatcher for the district can be 
AT established almost immediately, and, in the event of a train 


the “ Elektrotechnische Zeitschift," Mr. E. Jasse deduces the 
most suitable relation between the thickness of the steel 
sheets in laminated cores and the thickness of the 
ustlation separating them. The Steinmetz equation for the 
total loss is assumed, and it is found that this will be a minimum 
when the thickness of the sheet bears to the thickness of the 
mulation the same ratio as four-fifths of the hysteresis loss 
hears to the eddy-current loss. 

The Post Office and Telephones.—The forthcoming trans- 
fer of the telephone service to the Post Office has aroused a 
‘orm of criticism of that department, as may be gathered from 
* perusal of Tue ELECTRICIAN for the past few weeks. The 
5i for the other side has now been put by Mr. John Lee, 
тие Traffic Manager at the Post Office (who was, how- | 
ne oo to say that he spoke unofficially), in an address | 
ы og before the Liverpool Chamber of Commerce last 
p Ji Lee defended the Post Office from the charge of © 
: и епсу, and pointed out that that department provided- 
| » service unequalled by any other country in the world, 
шо some £4,000,000 yearly to the revenue of the ` 
E In dealing with the trunk telephone system the 
ue ee out that the number of messages was now five | 
you ^ it was in 1897, the year after the Post Office had 
НА : ү ae the revenue per mile had increased from 
Mon | 128. A brief consideration of the development of . 
De t telephony showed that the Post Office were not | 
"us "i unenterprising as had been stated. As in the case | 
in ni] TOU the Telephone Department was now engaged | 
ч Е up an organism, and every small place would have 
|. © ons to the main system of working. The purpose of - 
о Was to divide England Into zones, and to give pre- | 
pu oe service to each place in the zone, whatever its | 
stem A The result would be the creation of a. 
TM мо Y the period of waiting for а call was consis- | 
Dil vor, ' Fons radial distance. American telephone offi- | 
j^ NACER m that system with a view to its adoption. | 
fre on i theory was that the public preferred a prompt 
wer rate a routes at a high charge to a slower service at a 
T ut he was sure of this—that, wonderful though 

Ontf-distance ser 

“ised ag it was, If 


vice was in America and splendidly 
the Post Office attempted to establish 


being “stalled” between stations, a great deal of delay in 
obtaining assistance 1s avoided. These train telephone sets 
are also used a great deal by goods trains at sidings where 
there is no regular train operator, and frequently many hours’ 


delay to a freight train is saved. 

Electric Locomotive for the Pennsylvania Railroad.—The 
“ Electric Railway Journal" states that nine more electric 
locomotives, aggregating in capacity about 40,000 H.P., have 
been ordered by this Company. "They will be of the same {уре 
as those which are now being operated in the Manhattan Ter- 
minal, New York city, and will supplement the 24 alreadv in 
use. These locomotives are said to be the most powerful ever 
built for electric working. They are articulated machines of 
double cab design. Each half carries its own motor and com- 
plete equipment, and the two halves are coupled together at 
their driving-wheel ends. The frames, driving wheels and 
trucks of the running gear are similar in general character to 
those of the “American type" steam locomotive, The 
coupled ends are fitted with permanent couplings of twin draw- 
bars and friction draught gears, so arranged that the front half 
serves as a leading truck and the other half as a trailer in which- 
ever direction the locomotive may be moving. Each cab is 
complete with automatic and air brake equipment, apparatus 
for train lighting, electric headlights, pneumatically operated 
whistle and sanders, as well as its motor, unit switches and 
master controller. The machines are so arranged that if one 
motor is cut out the entire machine can be operated from 
either cab with the remaining motor. The halves are inter- 
changeable. The unit switch field control permits two or more 
locomotives to be coupled together, and all to be operated from 
either end of any one cab, and affords flexibility of speed revu- 
lation. It gives two additional running notches and at the 
same time economises power consumption during acceleration 
The normal full speed with a full train is 60 miles an hour and " 
520-ton train can be started on a 2 percent. gradient by pun 
ing the maximum contract horse-power of 4,000. 


“The Present Position of Electric Traction on Main Lines 
in Europe."—4A Paper with the above title was read by Mr. 
J. В. Sparks on April 12th. before the Students’ Section of the 
Institution of Electrical Engineers. . The author gave the 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


main conclusions of the various Government Commissions 
appointed to consider the introduction of electric traction on 
main line railways, and summarised the present position in 
Europe as detailed briefly in the following abstract. In Ger- 
many, the Prussian authorities have adopted the single-phase 
System at 10,000 volts, 15 cycles, and a large sum of money 
has been granted for the equipment of some 95 miles of double 
track between Magdeburg, Leipsic and Halle. A 16-mile 
section of this line has already been equipped and several 
different types of locomotives are undergoing trials. Some 
180 miles of line in Silesia will also shortly be equipped on the 
same system. The State Railway authorities of Bavaria and 
Baden respectively have also adopted the single-phase system 
at 10,000 volts, 15 cycles; and short main line sections between 
Salzburg and Freilassing, in Bavaria, and between Basle and 
Zell, in Baden, are already being equipped. Plans have also 
been prepared by both States for the conversion of a large 
number of other lines. The Austrian State Railways will 
shortly have 29 miles of line near Trieste working on the single- 
phase system at 10,000 volts, 15 cycles, and plans have been pre- 
pared for а large number of main lines south of the Danube. 
The Austrian South Railway Co. intend to introduce three- 
phase traction on certain of their lines, and the same system 
may be employed for some of the State railways. Anew main 
Jine, to be worked on the single-phase system at 10,000 volts, 
15 cycles, is being constructed in the north-east of Austria to 
provide an additional connection between the railway systems 
of Bavaria and Austria. The Hungarian State railways will 
shortly have an important suburban system at Budapest, 
working electrically at 10.000 volts, 15 cycles, single-phase, and 
а portion of the main line between Prague and. Vienna is also 
to be equipped shortly. Plans are also ready for a 56-mile 
section of the important line between Fiume and Budapest. 
"The Swiss Federal Railwavs have decided to adopt the single- 
phase system at 15,000 volts, 15 cycles, and the St. Gothard 
Railway will probably be the first to be equipped. А short 
section of the Loetschberg Tunnel line, now under construction, 
js already working electrically on this system. The equipment 
of the Simplon line, which is worked at 3,000 volts, 16 cycles, 
three-phase, is to be extended at the Italian end of the line. 
The conversion of the 12-mile Giovi Tunnel line to 3,000 volts, 
16 cycles, is practically completed, as is also the Mont Cenis 
‘Tunnel line. A number of other main line sections are shortly 
*o beconverted, but not necessarily on the three-phase system. 
The French State railway authorities are considering the in- 
troduction of electric traction on lines near Paris, and will 
assist in the conversion of the belt line just inside the forti- 
fications. The Chemins de Fer du Midi have adopted 
single-phase at 12,000 volts, 16 evcles, and are already equip- 
ping a 70-mile main line section between Pau and Montrejeau, 
while it is probable that the whole 250 miles of line between 
Toulouse and Bavonne will be working electrically in a few 
years. The P.L.M. Co. are making experiments on an elec- 
trically equipped track at Grasse, and have in view the con- 
version of the main lme section: between Cannes and Venti- 
miglia. The Swedish State Railway authorities have also 
adopted the single-phase system at 15,000 volts, 15 cycles, and 
an 80-mile line in the North is bemg equipped. Plans have 
also been prepared for the conversion of the whole system of 
lines south of Stockholm, and the necessary water power has 
been secured. In Norway, a 30-mile line is being converted 
to single-phase working at 10,000 volts, 16 cycles. The author 
also referred to the proposed conversion of railwavs in Den- 
mark, Russia and elsewhere, and concluded with some notes 


.on the possibility of the introduction of electric traction upon 
‘the main lines of this country. 


Mr. G. Е. С. Searle concludes his article entitled ‘ On Resistances 
with Current and Potential Terminals." 


We publish an article summarising the methods of protecting high- 
tension systems. 

The Tramways and Light Railways Association have issued a 
report on '' Speed Indicators for Tramcars." 


This subject is dis- 
cussed in our Leading Article. 


At a recent meeting of the Royal Photographie Society Messrs. 


J.S. Dow and V.H. Mackinney read a Paper on ** Photography and 
the Measurement of Brightness." 


We give an account of the discussion on Mr. W. B. Woodhouse's 
Paper on ** Public Electric Supply in Country Districts." 

The Tramways Committee of Manchester Corporation were able to 
report a satisfactory increase of income over the amount of the 


original estimate for 1910. £75,000 is again to be contributed to the 
rates from this source. 


Manchester Electricity Committee have decided to hand over 
£19.496 (1 per cent. on the capital outlav) in relief of rates. 


An interesting contract between Stockton-on-Tees Corporation and 
Messrs. Head, Wrightson & Co. is reported. 


A list is issued of the successful candidates at the recent examina- 
tion for Ist class certificates of the Association of Mining Electrical 
Engineers. We have received no official intimation of this examina- 
tion or its result. and publish the list subject to confirmation. 


The extraordinary position taken up by the Aldershot Gas Co. in 


regard to preferential treatment of non-users of electrical energy is 
recorded elsewhere. 


A good demonstration of the utility of electric driving in emer- 
gencies was afforded last week at Messrs. Rennie & Co's mills at 
Stanningley. The works were rendered idle by the failure of a steam 
engine on Wednesday. and within 24 hours the Yorkshire Electric 
Power Co.'s supply was connected and the first motor set to work. 


Haslingden Council propose, on the expiration of their agreement. 
with Accrington Corporation, to supply current to their tramways 
from their own distributing station, for which purpose they are 
seeking powers to borrow £8,750. 


At the meeting of Holborn (London) Council last week it was 
reported that a joint tender for publie lighting had been received 
from the Metropolitan Electric Supply Со. and the Саз Light & Coke 
Co. After discussion, the matter was referred to the Works Com- 
mittee for report to the Council in committee. 


Beckenham Council have received sanction to a loan of $5.000 for 


free wiring. &c. Ап interesting return as to the number of houses 
wired has been made to the Council. 


On the subject of the proposed Telephone Authority. the Post- 


master-General (Mr. H. Samuel) made a statement at a dinner at 
Cardiff on Monday. 


Legal.—Mr. Pollock. Official Referee, has given judgment in the 
action brought by Mr. Н. Cruse and others against Messrs. Willans & 
Robinson for damages for alleged breach of contract in regard to the 
manufacture of superheaters, and has awarded plaintiffs £3.535 
damages. with costs. 

Companies Meetings and Heports.—At the meeting of the Anglo- 
Argentine Tramways Co. last week the chairman gave an interesting 
account of the development of the tramway system of the Company, 


and supplied some particulars of the scheme for the construction of 
subways in Buenos Ayres. 


The directors’ report of the Deutsch-Atlantische Telegraphen- 
gesellschaft for 1910 is abstracted in another column. 


The directors’ report of the San Paulo Electrice Tramways, Light 
& Power Со. gives particulars of the electric lighting and tramway 
undertakings of the Company. 

At the recent meeting of Clayton & Shuttleworth, the chairman. 
Col. F. Shuttleworth, said the directors had adopted electric driving 
throughout the works, and had secured advantageous terms from 

Lincoln Corporation for the supply of electrical energy. 
Cable Interruptions. 


Date of Interruption. 
Assab —Perim 


ТРЕТЯ ааа uly В 1909 PERS TES 

Malta Таронаи April 20, 1910 о у 

ооо pig вона San es I It is officially announced that Mr. J. W. Meares. electrical adviser 
Port de France— Paramaribo um uos Gates April 10, 1911 to the Government of India, is granted 75 months combined RC 
о MINI April 16, 1911 from March 23. or any subsequent date. and Mr. В. J. Browne. elec. 
.Zanzibar— Mombasa - 


МИНТРАНС соо vo April 19, 1911 trical inspector to the Government of Bengal and Eastern Bengal and 


| 
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Glasgow Section of the Institution of Electrica! Engineers.—At the 
meeting of the above Section on Tuesday, April 11th, the following 
council were nominated for the session 1911-12: Chairman, Mr. 
F. А. Newington ; vice-Chairman, Mr. Jas. Lawson; hon. sec.. Mr. 
Jas. E. Sayers ; Committee, Messrs. Wm. McWhirter, T. B. Murray, 
T. C. Parsons, Jas. Ferguson, D. А. Starr, Lee Murray, J. А. Robert- 
son, Prof, Magnus McLean and Dr. Jas, T. Bottomley, F.R.S. The 
chairman intimated that the Council of the Institution had acquiesced 
in the Local Section's request that the Section in future be known as 


the '' Scottish Local Section." 


| EDUCATIONAL NOTICE. 
Crystal Palace School of Practical Engineering.— The usual term 


distribution of certificates to the students of this school took place on 
Wednesday, April 12th, when the Right Hon. Sir George Reid, High 
Commissioner for Australia, presided and addressed the students. gg 

The ‘‘ Wilson" premium for the best Paper read before the 
Engineering Society (affiliated to the Society of Engineers) during 
the session has been awarded to J. F. Ormsby, for his Paper on 
** Liquid Air." Other Papers read during the session were: “ Loco- 
motive Superheaters,” by Е. Е. Wright; ' Roads," by С. M. H. 
Sheridan ; “‘ Tube Railways," by G. H. Henfrey; and “ Sanitation," 


by А. Zammar. 


Assam, has been appointed to officiate as electrical adviser to the 
Government of India during Mr. Meares’ absence, or until further 


orders. 
New Zealand Government intend to carry out large telephone con- 


struction works, and Mr. T. Buckley, chief electrician of the Post and 
Telegraph Department. will visit England to investigate the latest 


forms of telephone equipment and installations. 


APPOINTMENTS VACANT AND FILLED. 


An electrician is required to take charge of an electric lighting 
installation and control of three assistants at a North of England 
biscuit factory. See an advertisement. 

A young electrical engineer, with thorough college and shop train- 
ing and some knowledge of the requirements of collieries and iron and 
steel works, 18 required for the mining department of a large Con- 
tinental electricity works. See advertisement. 

One or two draughtsmen are wanted by a large electrical firm. See 
an advertisement. 

The Electrical Power Storage Co., 4, Great Winchester-street, 
London, E.C., require a qualified sales manager. Applicants must 
have had experience of storage batteries, and possess a good connec- 
tion, See an advertisement. 

A thoroughly reliable estimator is required in a leading firm of 
manufacturing electrical engineers in the Midlands. ^ 

An assistant, master is required to assist in teaching mathematics 
and science (physics and chemistry) at the South African College 
Nhool, Cape Town. Salary £250 per annum. Applications to the 
Registrar by May 3. 

А lecturer in applied mathematics is required for the Grey Univer- 

sty College, Bloemfontein. Salary £400 per annum. Applications 
to the High Commissioner for South Africa, 72, Victoria-street. 
london, S.W., by Mav 19. 

Cheltenham Local Higher Education Committee require a director 
for their technical schools. Salary £220, rising to £250 per annum. 
Applications to the Clerk to the Governors by May 16. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, April 22nd. 
NEWCASTLE BRANCH OF THE ASSOCIATION OF MINING ELECTRICAL 


ENGINEERS. 
2 p.m. Visit to the Electrical Installation at Chopwell Colliery. 


MONDAY, April 24th. 
ILLUMINATING ENGINEERING NOCIETY. 


8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Papers on `“ The Ratio of Light to Illumination." by Mr. Haydn 
T. Harrison, and * Some Notes on the Effect of Wall Papers проп 


the Illumination of Interiors," by Mr. P. J. Waldram. 


TUESDAY, April 25th. 
INSTITUTION OF Суп, ENGINEERS. 


Westminster. Annual 


О 


$ p.m. Meeting at Great George-street, 
General Meeting. 

NATIONAL ELECTRICAL. MANUFACTURERS! ÁSSOCIATION. 
$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. Paper on * Foreign Compared with Home 


Industrial Finance," by Mr. L. Joseph. 
WEDNESDAY, April 26th. 
ELECTRICAL TRADES BENEVOLENT INSTITUTION. 
7 p.m. for 0:30 р.т. Festival Dinner at the Hotel Cecil, London. 
STUDFNTS' SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
2:49 p.m. Meeting at Victoria Embankment. Paper on “Single 
Phase Commutator Motors,’ especially the Latour-Winter-Eich- 
berg Motor,” by Messrs. H. Page and C. J. Scott. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS 
5 p.m. Meeting at the University, Edmund-street, Birmingham. 
Paper on ^! Battery Economies and Battery Discharge Arrange- 
ments," by Mr. А. M. Taylor. | 


THURSDAY, April 27th. 
Roya INSTITUTION. SR 
Lecture оп * Optical Pro. 


Mr. Ashton Bremner, M.LE.E. (late of Burslem). has been ap- 
punted assistant electrical engineer of the Walsall Corporation elec- 
пену works, Mr, Bremner will act as borough electrical engineer 
during theabsence of Mr. A. S. Barnard, who has six months’ sick leave. 

Mr, Н. Cotton, B.Sc., has been appointed assistant lecturer in 
physics and electrical engineering for the remainder of the present 
session at the Technical College, Hudderstield. 

Mr. J. P. Tivey, of Sydney University. has been appointed assis- 
= lecturer and demonstrator in engineering at Queensland Univer- 
sity, 
Mr. J. А, Goodall has been promoted to the position of chief 
sistant electrica] engineer at Devonport electricity works. in suc- 
sesion to Мг. Stamp, who recently left for Canada. 


— -= — —— — ee oe 


е=-  _--_ — 


INSTITUTIONS AND SOCIETIES. 


Ana Institution.—The arrangements at this institution for the 
D the session include the following courses : On Thurs- 
к ) m “ith, Prof. В. W. Wood, of the Johns Hopkins University. 
Ne па course of three lectures on `“ The Optical Properties of 
e c Vapours," these being the Tyndall Lectures. "The Friday 
nin е оп April 28th will he delivered by Prof. W. M. 
May Ba iu F.R.S., оп К The Revolutions of Civilisation ?; on 
aus i у Prof. M. О. Forster, F.R.S., on * New Organie Com- 
FR 9 : Nitrogen ; and on May 12 by Prof. William Stirling, 
8 оп ` Biology and the Cinematograph.” 
i Society.— EnnATUM.—We have been asked to state that 
ШШЕ ieee this Nociety on March 24th was held at the City and 
our last angineering) College. This is not clear from the account in 
А issue. as reference is only made to the Imperial College of 
held оп еу the meeting of the Faraday Society to be 

own No е ay, May 2nd next, Mr. A. Scott-Hansen, the well- 
ape trie Plan d engineer, wil] deliver a lantern lecture on ** Hydro- 
Industries и Се Norway, and their Application to Electrochemical 
Mr. Verdon Cu iie same evening a Paper is down for reading by 
“teel Foundry tts, of Sheflield, entitled, “ Electrometallurgy in the 
‘ngineers б Тһе Society meets at the Institution of Electrical 
КУ, Siler s Embankment, W.C., and the secretary. Mr. 
«mission en ictoria-street, S.W., will be glad to send cards of 

9 anyone interested desirous of attending the meeting. 


FRIDAY, April 28th. 


3 p.m. Meeting at Albemarle.street. 
perties of Metallie Vapours.” by Prof. В. W. Wood. 


Lecture I. 
INSTITUTION OF MECHANICAL ENCINEERS, 
7 pm. for 7:15 p.m. Anniversary Dinner at the Hotel Cecil 


London. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

Meeting at Victoria. Embankment. Paper on “ Battery 

г. 


Tyndall 


$ p.m. 
Economies and Discharge Arrangements.” by Mr. А. M. Taylo 


PHYSICAL NOCIETY OF LONDON, 

9 p.m. Meeting at the Imperial College of Science, Imperial Insti 

tute-road, South Kensington. Agenda: 7 Hivh-Tension Elec. 
trostatic Wattmeters" by Prof. E. Wilson: © Previous Ma " 
netie History as Affected by Temperature," by Prof. E Wilken 
and Mr. L. С. Budd ; " Note on the Behaviour of и 
Lime Cathodes,” by Dr. К. S. Willows and Mr. T. Piston: 
“On the Formation of Dust Striations by an Electric К ark." 
by Dr. S. Marsh and Mr. W. H. Notiage. ` SIUE 

STUDENTS’ SECTION OF THE INSTITUTION OF Civi, ENGINEERS 

S p-m. Meeting at Great George-street. Westminster. Е on 
“Тһе Commercial and Technical Relations of Engincerine 
Design and Work," by Mr. T. Frame Thomson. : j 

ROYAL INSTITUTION. 


9 p.m. Meeting at Albemarle-street. Discourse on The Revolu- 
tions of Civilisation,” by Prof. W. M. Flinders Petrie, F.R.S. 
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p - MA HIGH-TENSION CABLES.* 


BY DR. PAUL HUMANN. 


Ten years ago a voltage of 10,000 was considered as the outside 


and for different values of the diameter of the conductor. The 
following table gives the resulting figures :— 


225 Table I. 


Thickness of insulation | Overall diameter of cable 

limit for which a cable could be constructed for everyday work, and А іп mm. | in mm. 
even во at this pressure there had been some unpleasant experiences | mm. |  . | ү 7 Е 
of а costly nature. Lately, however, cables for а working pressure | did «-10 e= 20. | e-5. | є=10. «= 20. 
of 20,000 volts have been put in operation without any very note- SAR | а. | I$ | зарар. 300 los 
worthy difficulties, and enquiries are occasionally made for cables to - | p е d iu ied reus "d 
be used on 40,000 and even 60,000 volts. Very little, comparatively 5 | 86 82:1 270°0 27:9 74:2 '550 0 
speaking, seems to have been published on the subject of the con- 7 | 1% 22:5 1160 286 58:6 246-0 
struction of cables for lighting and power work; and it may there- n | ei E p ны ue ee 
fore aes interest to give some outlines relating to the dimensions 15 | él 151 476 282 55-2 1212 
of high-tension cables. 15 | 59 14-5 420 | 19 | 586 | 1140 

The purchase of а high-tension cable is a matter full of uncer- 20 | 54 15:0 345 ^ 564 | 66 0 109:0 
tainties, and this obviously ought not to be the case. For instance, 25 56 | 123 307 619 74:6 1114 
if enquiries were to be made of à number of manufacturers for cables, 30 55 | 118 28:5 710 83:6 1170 
suitable for а working pressure of 30,000 volts, the prospective 40 54 | 114 260 908 1028 1330 
buyer would make the curious discovery that some makers increase Im . | 


the thickness of the insulation with an increase in the diameter of 
the conductor, while others do the reverse. In 1908 Dr. Apt showed, 
as a corollary to O'Gorman's theory, that the thickness of the insu- 
lation should decrease as the diameter of the conductor increases. 
Considering the matter theoretically, let us take first the simple 
case of a cable with a single conductor and with an insulation of a 
uniform nature, such as is approximately the case with those con- 
structed of impregnated paper. The insulation can then be con- 
sidered to consist of a series of concentric layers of very small 
thickness; each layer, therefore, constitutes а condenser, a large 
number of which are therefore placed in series with one another. 
The capacity of the layer at a distance x from the centre and of a 
thickness dz is given by the equation 
C c.L.2.-.z c.L.2z 
TU 4.т.ал 98.4%’ 


where c is the dielectric constant, and Г is the length of the cable. 


The capacity of the cable between the conductor and lead covering 
is, therefore, 


= 


ll circumstances, the radial thickness 
of the insulation decreases as the diameter of the conductor increases 
the value of ё tending to approach the value of е. Very small dia- 
meters of conductor are impossible with very high tensions. With 
low-voltage cables there is something to be ssid on mechanical 
grounds for increasing the thickness of the insulation on the bigger 
cables; but if several millimetres are necessary in any case on elec- 
trical grounds, mechanical considerations are of no importance. For 
each value of г there corresponds a radius, г, which givesa minimum 
overall diameter to the cable, and if the values are plotted out on 
curves it will be found that when r is equal to є the cable will hive 
a minimum size. The same result is, of course, obtained by differen- 
tiating the last equation given above, and equating the differential 
quotient to zero. This does not necessarily mean that the said 
cable can be made for the lowest price, and probably one with a. 


From this we see that under a 


where В, and г are the external and internal radii of the insulation. 
If we denote the voltage between the conductor and lead covering 
by E, and remember that the voltage across a layer is inversely 
proportional to the capacity, we get the following relations, viz. :— 


c.L 
OR 
dE 708; de Fio. 1. 
е S Е "  zlog- slightly smaller diameter would be better in this respect. For very 
= high voltages the smallest overall diameter туу correspond to a 
dE E E conductor much bigger than is actually required. In such cases the 
d 


conductor can be made hollow by winding the strands of copper 
round a core of hemp, or aluminium may be employed, which has 
177 times the specific resistance of copper. 

The foregoing argument applies only to single cables, and for 
three-core cables, used with polyphase current, things are undoubtedly 
more complicated. In order to determine the equipotential surfaces. 
in the dielectric, an elaborate theoretical investigation is necessary. 
Let us suppose that, as in Fig. 2, there is an equal thickness of in- 
sulation between the conductors themselves and between the соп- 
ductors and the lead sheath. In this case the overall diameter 
under the lead is given by the equation 


The value of de gives the potential gradient and has a maximum 


value when z— r, and this value may be called e. The fall of voltage 
on the inner surface of the insulation is a factor of the first impor- 
tance. If the thickness of the insulation is denoted by ё, then we 
can deduce from our formula the following equation, viz. :— 


4 Е 
log В = log (r+ 6)—33 p a tlg f, 


and this enables us to determine the relation between the thickness 
of the insulation and the diameter of the conductor. It must be 
emphasised that these equations apply only to а homogeneous 
dielectric, and this is not necessarily the case with a cable the insu- 
lation of which has been submitted to a series of impregnations, and 
cases also arise where designedly a differential treatment has been 
adopted. Let ғ denote the ratio between the working voltage E and 
the specific tension across the innermost layer, or expressing all 
quantities in millimetres, the ratio of E to e. Then the last equation 
becomes 
€ 
log (70) = 53- tlog T, 

and from this it is easy to calculate the thickness of the insulation 
¢ and the overall diameter of the cable, i.e., the internal diameter of 


the lead covering. Taking the value of e as 2,000, we can calculate 
the values of 6 for working voltages of 10,000, 20,000 and 40,000 


fo ei in 


ж Abstract of an article in the “ Elektrotechnische Zeitschrift.” 


D-—431.r--631. 6. 


The thickness 6 of the insulation is given by the equation 
E 


—— - 


PE 


у З 
log (7+) = 2:8 „е, 7 t log r, 


where E is the line voltage and the conductors are supposed to be- 
joined up on the star system. From the values in Table I. it is 
possible to draw up figures for the case of the three-core cable. The 
results are shown in Table II. It must be noted that here « is the. 
ratio of the voltage across the star-connected conductors to the 
voltage giving the specific tension on the insulating material. There 
fore we have «—— 


ev 3 


If these values are inserted on a curve we see that to each value 
of « there is a corresponding minimum overall diameter of the cable, 
and that these minima lie on the straight line drawn through the. 


IT СА .128. Т. 
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In voltage regulation the exciter is also а very important factor. 
For example, if an exciter is designed at very high density the time 
element required to change the voltage from one point to another is 
so long that the voltage regulation may be materially affected, and, in 


Table IJ. 


| Overall diameter of cable. 


о —— 


rio mm. 
| e=6, e=10. є = 20. 
— М—— | order to have the best combination for voltage regulation, an alter- 
1 | 938 0 141,3000 5,150 : 105 nator should require a range in excitation from no-load to full load 
3 | 94:5 5270 15,0000 (with approximately 80 per cent. power factor) of not more than one 
2 tr. 2200 о to two. The flux densities of the exciters should be fairly low, 
9 | 81:1 154-5 507-0 especially in the fields. The exciter should also have a time element, 
1l | 87:2 1502 405:0 so that it will be responsive to changes in field excitation to the ex- 
13 | 94:5 | 1512 3560 tent that the voltage will fall, by inserting an external resistance 
15 101:9 154:9 3297 equal to about three times the resistance of the field, from 125 volts 
20 122:2 1682 303-8 to 25 volts in from six to eight seconds. The ideal exciter designed 
25 145: | 1854 2914 on these lines will also readily give at full field 165 volts, and the in- 
5 ode | 2nd Н ^ crease in field current from 125 volts to 150 volts will nct be over 50 
_ _ _ | per cent. 

Й а" = Before the automatic regulator was perfected the majority of 


| 


| 
Ч 


exciters were designed with feirly high densities and very heavy 
series fields. In some cases the series бе! equalled 50 per cent. of the 
total excitation of the exciter, and with an exciter fully loaded it 
required а very large amount of resistance in the exciter field rheo- 
stat to vary the voltage of the exciter to any appreciable extent due 
to the series field supplying the large amount of excitation and hold- 
ing up the voltage. In some cases where the series field excitation 
is about 50 per cent. of the shunt field excitation, the shunt field can 
be entirely broken under full-load conditions and the voltage would 
not fall below 60 to 70 volts on 125-volt excitation, but since the 
adoption of the automatic regulator these conditions have been 
changed until now the series field excitation does not exceed 30 per 
cent. of the tota! shunt excitation and oftentimes it is about 20 per 
cent., so that very good regulation is obtained by control of the shunt 


field rheostat. 
Automatic Regulators. —The only successful automatic voltage 


regulator known to the author is that here described, which was 


‘origin of co-ordinates. The simple relation that exists between г 


and ¢ is 
‚_2 3 == 2, 

3t " V —3 1» 
where «, represents the ratio of E to e. The breakdown voltage of 
impregnated paper can be taken as 20,000 volts per millimetre, if 
the paper has been thoroughly dried and suitably impregnated. It 
should, however, be experimentally determined from short lengths 
of cable, and its value can then be inserted in the above formule. 
Still, a good deal depends on the nature of the surface of the con- 
ductor, on the thickness and quality of the paper and on the com- 
position of the impregnating mass; but these factors are left out of 
account in the present superficial treatment of the subject. 

Lately copper cores have been used that are not of a circular 
section; sometimes they are oval or sector-shaped, the idea being 
that the overall diameter of the cable is thereby reduced. Some- 
times they are semicircular in shape, as in certain kinds of two-core 


cables. For very high voltages such methods are to be condemned, 
asthe sharp angles have a tendency to raise the potential gradient мн NON S а 
at these points. The thickness of the insulation must, therefore, Ў — RE 
be correspondingly raised, and this makes the sector-shaped cable | ә.с. сонтяо. 8 И [| COUNTER WEIGHT pa 
bigger than the round one, This has been often enough shown to MAGNET & or E 
be the case under test, and any deviation from the circular form is e IETEN 
quite certain to be disadvantageous when high pressures are used. Ius contacts dy "мот 
For low pressures the matter is of no importance, seeing that the 3 MN 
factor of safety is always very high. - TRANSFORMER 
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VOLTAGE REGULATION OF GENERATORS.” 
BY H. A. LAYCOCK. 


Summary.— А (бет discussing voltage regulation generally. the author 
describes the method of operation and arrangement of the Tirril 
Toltage regulator when used for alternating-current and continuous- 
Current generators. 


BENNETT SE 
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‘A.C. GENERATOR 


А.С. FIELD 
RHEOSTAT 


Fic. 1.—-CONNECTIONS OF AUTOMATIC REGULATOR. 


brought out about 10 vears ago and which has been used extensively 
ever since. This regulator operates on the theory of floating a pair of 
primary contacts by connecting one coil, which is known as the 
direct-current contro! magnet, to the exciter ‘bus bars, and is gradu- 
ated by mounting four springs on the lever connected to this control 
magnet and supported by a pivot at a proper distance so that this 
lever operates over the 100 per cent. range in exciter voltage. These 
springs are so graduated as to pick up a difference of 25 per cent. in 
voltage ; this keeps a constant pressure on the contacts. The alter- 
nating-current element of the control magnet, connected to the alter- 
nator, is also balanced practically in the same manner except that a 
counterweight is used instead of springs. It is pivoted in such a 
manner that with a given voltage—sav, 110 volts—a balance is pro- 
duced in which the contacts supported by the alternating-current 
lever and the contacts supported by the direct-current lever are at an 
absolute balance. and with the core of the a!ternating-current 
magnet arranged to pull in one direction and the core of the direct- 
current mzgnet arranged to pull in the opposite direction this 
balance is produced in such a manner that the main contacts travel 
less than jl. in. to obtain a range of 100 per cent. increase т exciter 
voltage, and the opening at the main contacts in any condition is less 
than 0-01 in. In addition to the two magnets described above there 

are also one or more relay magnets, the latter being differentially 

wound, so that with both windings energised the current is neu- 

tralised and the residual! is reduced to à niinimum. and the operation 


of the relay is such that it can respond, without any time element. to 
The relav magnet is provided 


Various devices have been exploited with a view to obtaining 
Voltage regulation of alternators, but most of them have been based 
on the principle of the automatic rheostat, which has been unsuc- 
cessful due to hunting, and also to the fact that in order for а 
rheostat to come into operation the voltage must first vary. and of 
course, the moving element being slow, the voltage would vary con- 
siderably before the regulating rheostat would operate. 

If the alternator is a good inherent regulating machine, and is one 
which is designed at fairly high saturation, with a given excitation it 
в supposed to regulate within 8 per cent. with a constant speed. In 
order to obtain the best voltage regulation from an alternator with- 
out an automatic regulator the exciter is also run at & high density 
4nd 18 usually compound-wound so that it will either give the same 
excitation from no-load to full load or will be slightly over-com- 
pounded. Probably one of the best voltage-regulating machines 
was the inductor type alternator, which had а long magnetic path 
and very high density, in which the time element was six to eight 
times that of the present revolving-field type of generator. With a 
hon-lnductive load this alternator would probably regulate for volt- 
age better than the revolving-field machine, but with an inductive 
load, which required a much broader range in excitation, the induc- 
tor alternator was not satisfactory. The reason this type of alter- 
hator was unsatisfactory in regulation was due to the fields requiring 
* very wide range in excitation, and with an inductive load the 
excitation was from two to three times that required by the revolving- 
feld type of alternator, and with an automatic regulator, which 
increases the field excitation according to the variation in load, it 
was a difficult matter to regulate this type of generator. 


$ * 
Fin of a Paper read before the American Institute of Electrical 
IDeers, 


changes required by the generator. 
with one or more sets of contacts which are connected across the 


shunt circuit to the exciter field rheostat, the voltage being reduced 
D 
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first to 65 per cent. below normal, at which point the rheostat is set | the Connecticut River Power Со, is cited, in which alternating-current 
before the regulator is cut into service. The alternating-current | generators aggregating 20,000 kw. are equipped with these regulators. 


control magnet is also provided with à current winding which iscon- | The two 300 kw. 125-volt exciters are driven from vertical turbines 
nected to а current transformer in some principal feeder so that the | 


feeder can be overcompounded to take care of the drop in the copper 
between the central station and centre of distribution. А diagram 
of the small automatic regulator is shown in Fig. 1. "This is a small 
type of voltage regulator now designed for from one to four exciters, 
depending upon their capacity. For exciters having larger capacity, 
Fig. 2 shows diagrammatically the same principle of regulation with 
the exception of the relay magnet, which is a magnet designed with 
circular tvpe flat coils but of the differential design, of which from 
two to 12 sets of relay contacts are employed, depending upon the 
size and characteristics of the exciters. The diagram shows the con- 
nections of two exciters, one set of relay contacts being connected to 
one exciter, while the second exciter has its field rheostat divided up 
into two equal ohmic divisions having a set of contacts across each 
division so that the field discharge is taken up by both sets of con- 
tacts equally, and this method can be employed with the present 
design of voltage regulator up to 24 sets of contacts, having two sets 
of these relay coils in mulitple controlled by one set of main contacts. 


Regulation of Transmission Lines.—The above regulators are de- 
signed either to maintain steady "bus bar voltage or to compensate for 
non-inductive load through one current transformer. This arrange- 
ment does not compensate for an inductive load, and in order to 
accomplish this result a line drop compensator is employed. Two 
current transformers are cross-connected in order to deliver the 
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proper amount of current to the line drop compensator. which com- | 


pensator is designed with а reactance coil and resistance coil, the 
resistance coil being for the non-inductive compensation, and the 
reactance coil being for the inductive compensation. The current 
coil of the regulator is omitted with this connection and the compen- 
sation is secured bv the current flowing either through the reactance 
or resistance coil of the compensator. 

On long transmission lines where a large drop in voltage is expe- 
rienced from heavy inductive loads it is generally conceded that the 
adoption of synchronous condensers is an advantage in increasing 
the output of the central station, and by the application of an auto- 
matic voltage regulator with a condenser of the proper size the instal- 
lation can be made in some remote place along the line where the 
condenser or regulator needs very little attention and the condensers 
can be used for automatically compensating for line drop. 

The same connections as employed in the a!ternating-current 
generator are applicable to synchronous condensers. 

The cycle of operation of the ordinary voltage regulator is such 
that when the main contacts just begin to open the shunt circuit 
across the exciter field rheostat is opened and the exciter field re- 
duced to a point that without the regulator in service the voltage on 
the alternator would be about 65 per cent. below normal. The pre- 
sent type of automatic voltage regulator has been so successful 
because the regulator does not have to wait for the voltage to change, 
but is operating all the time owing to the fact that the voltage is 
tending to drop; but the regulator operating at a higher rate of 
vibration and intermittently short-circuiting and opening the shunt, 
circuit across the exciter field rheostat makes the time element 
negligible. 

Installations.— As an illustration of the generatcr capacity for 
which the automatic voltage regulator is now employed the plant of 


and operate in parallel on one voltage regulator. Another applica- 
tion is in the plant of the Ontario Power Co., which delivers 30,000 kw. 
and contains two 375 kw. exciters equipped with two individual 
regulators of the eight-relay (уре. 

Voltage Regulation of Direct-Current Generators.—The principle of 
regulation of the direct-current generator is shown in Fig. 3. The 
voltage regulator is designed with one main control magnet which is 
connected permanently to the “bus bars of the direct-current gene- 
rators, and has one movable and one stationary core. These cores 
at a given flux are balanced by the spring, calibrated so as to float 
them at а certain voltage. The lever supporting the core and spring 
is equipped with a pair of contacts which operate a relay. For sim- 
plicitv this relay is shown series wound. The main contacts open 
and close the winding of the relav which overpowers the spring sup- 
porting the armature that carries the relay contacts. The relay 
contacts are connected across the shunt field rheostat. which is first 
turned to give about 35 per cent. of the normal voltage that it is 
desired to maintain, so that when the relay contacts are closed the 
generator voltage tends to rise until it reaches normal value. The 
main contacts are opened, thus opening the relay contacts, which 
tends to reduce the voltage 35 per cent. below normal, but this does 
not actually happen, as the main contacts, being set for a given volt- 
age and operating at a very high rate of vibration, the voltage is 
maintained at the predetermined value and is constant under all 
conditions of load and speed. This was one of the first successful 
voltage regulators for direct-current generators, but it was limited in 
capacity to one re!av. 

As most direct-current generator installations require two or more 
generators of from 100 kw. to 200 kw. capacity each, a single-relay 
regulator was found to be too small to handle the field discharge of 
these large generators. It was therefore necessary to resort to the 
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Fig. 3.—CONNECTIONS OF REGULATOR FOR DIRECT-CURRENT GENERATOR. 


multiple relay type of regulator, which operates on the same prin- 
ciples, but which has a number of relays controlled by one set of main 
contacts. The multiple relay type of direct-current regulator differs 
slightly from the alternating-current regulator in the design of the 
relays, which are differentially wound with parallel conductors so as to 
neutralise the self-induction of the coils, thus eliminating the spark- 
ing at the main contacts. It is impossible to place a condenser 
section across the main contacts owing to the condenser discharge 
causing the main contacts to stick, the break not being sufficient to 
allow the condenser to discharge properly ; and if the break is large 
enough to allow this discharge the regulation will be affected. Con- 
densers are placed across the relay contacts to absorb the arc as these 
contacts are usually set about 4 in. apart. The connections to the 
generator field rheostat when multiple relays are used are shown in 
Fig. 4, in which it will be noted that there are four relays in multiple 
operating with one set of main contacts. 

Another method of regulating direct-current generators is to em- 
ploy the alternating type of floating contact regulator and sepa- 
rately excite the direct-current generators from an exciter. The 
direct-current generator in this case virtually becomes an alternating 
tvpe of generator 80 far as the principle of regulation is concerned. 
For Edison three-wire systems, two regulators and two exciters are 
employed. For large direct-current installations the latter arrange- 
ment is very satisfactory as {һе current to be handled by the regu- 
lators is very small and they can also be arranged for over-compound- 
ing for line drop by the shunt described above, the current winding 
opposing the potential winding of each regulator. The exciters for 
the main generators operate in series the same as the generators them- 
selves. 

Special Regulators.—There are numerous applications of voltage 
regulators which no attempt will be made to describe in this Paper. 


—— — "E 


 rators—and if the short-circuit is suddenly relieved the voltage is 
: likely to rise above normal value before the excitation can be re- 
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When it is recalled that even grecter devistions in brightness are 
ectually met with owing to the variction in daylight in different parts 
of a room, the varving reflecting power of different objects, &c., the 
difficulty of obtaining the idee! exposure is obvious. Actinometer 
readings, again, naturally cannot readily be epplied to gain informa- 
tion 5s to the gradation of tone in an interior, the comparative 
brightness of negr end distent objects, &c., all of which have to be 
allowed for by more or less rule-of-thumb methods. 

The authors therefore suggested the value of actual measure- 
ments of the surface brightness of the verious objects to be brought 
out in the field cf view, ss & means of determining the correct expo- 
sure. They showed a series of photographs in which this principle 
had been applied, the method being to mesure the brightness of the 
chief objects in the field with the Holophene Lumeter illumination 
photometer.* It will be recalled thet this instrument enables the 
brightness of distant objects to Le rezdily determined, and the 
authors appear to have used it for studying even such objects as 
buildings. trees, &c., the brightness of which is largely depen- 
dent on the state of the intervening atmosphere. 

Among the advantages cleimed for such messurements are the 
speed with which data can be secured and the fact that the instru- 
ment enables the relative depth of tone in the different portions of the 
subject photographed to Бе studied and recorded in a few seconds. 
Now it is almost impossible to secure a variation in tone of more than 
30 to 1 in the final print, and a record of the degree of shade in the 
subject thus provides valuable information s to what may be ex- 
pected when development of the plate takes place, end how far it is 
possible to approach the actual conditions. The range of surface 
brightness of objects which are met with in ordinary photography is 
enormous. "Thus, a white surface illuminated by direct bright sun- 
light may approach 5,000 ft.-candles. but on a dull dey may Бе 
1 ft.-candle and less, while dark parts of interiors may yield values of 
the order of hundredths of a foot-candle. On the other hand, the 
brightness of actual illuminants is enormous, the electric arc having a 
brightness equivalent to some millions of foot-candles. 

A branch of work in which measurements of surface brightness 
appear to be specially serviceable is the photography of artificially 
lighted interiors. Engineers interested in lighting questions have 
frequently experienced the difficulty of securing photographs of thia 
kind showing, in a proper manner, the distribution of illumination, 
the actual sources. &c. In this connection Mr. Dow mentioned that 
Мг. T. E. Ritchie, of the Union Electric Co.. had been independently 
using the Lumeter instrument in this way, end a number of ex- 
cellent photographs of inverted arc lighting were shown, obtained 
by Mr. Ritchie in the South Kensington Musuem and elsewhere. A 
remarkable feature was that the very bright portions of surfaces 
immediately above the атс were perfectly clear end vet the grada- 
tion of tone in the darker perts of the interiors, under arches, &c., 
was also well represented. 

The authors then proceeded to throw on the screen a series of three 
photographs illustrating the distribution of illumination under а 
Holophane reflector and а bare lamp respectively. It was pointed 
out that, in view of the fact that a photographic print will not enable 
а greater contrast than 30: ] to be shown, it was most essential to 
judge exactly the desirable exposure so as to secure a faithful repre- 
sentation of the exact conditions. "This was done bv exposing pri- 
marily for the surface brightness of white material immediately 
below the two units compared. Other photographs were also shown 
of an outdoor subject, and illuminated test charts. &c., in each of 
which cases the exposure was based on previous ex perience with the 
holophane lumeter. 

In conclusion, it was suggested that. even in the case of a really 
expert photographer. the instrument might be of service in affording 
а record of actua! conditions. and that it should atso he specially 
serviceable in teaching photographic principles in research. One 
question to be born in mind was, of course, the actinie value of dif- 
ferent illuminants. It was suggested that although a measure of 
surface brightness will vield valuable comparative results for the 
same illuminant, the difference in actinic value must he allowed for 
when examining interiors lighted by different means. This could be 
done by adopting certain factors, based on ex perience. for each illu- 
minant. To illustrate this point a series " | 
of а white card M о br 4 MA Med: 
lamp. a metal filament lamp. an incandescent та Nad оу 

p.am l p. an meandescent mantle, an arc lamp, a 
Bastian mercury vapour lamp. а Silica mercury vapour lamp and 
daylight, the surface brightness as tested by the holophane lumeter 
instrument being 5-foot-candles and the exposure ] minute in each 
case. The negatives were then developed under identical conditions in 
the same dish, and also fixed in exactly the same manner. As a result 
it appeared that the exposure for davlight was s bout right, that the 
photographs taken by the mercury lamps and the arc lamp were over- 


such as regulating alternating-current systems where а storage 
battery is floating on the exciter 'bus bars. The method employed 
is to use à booster with the voltage regulator to boost the exciter 
voltage to the proper amount. Special regulators are also in use for 
constant-curreat work, flywheel equalising sets, and many other 
special applications. 

ere is one special appliance in addition to voltage regulators 
which should be mentioned, and that is an automatic device to be 
placed on an alternating-current system where heavy short-circuits 
are encountered. If the voltage regulator is emploved and a short- 
circuit is experienced, the action of the regulator will tend to hold 
the voltage up and, therefore, give the exciter full field. Often in 
hydro-electric installations when this happens the water-wheel gates 
are wide open—full excitation is supplied to the exciters and gene- 


duced on the generators and exciters. The time required to reduce 
this excitation is the time taken by the generators and exciters to 
demagnetise their fields between maximum full field voltage and the 
Voltage corresponding to the normal load excitation, which may be 
from two to six seconds. This is augmented by the time required for 
the water wheels to reduce the speed to normal. This can be over- 
come by placing overload and high-voltage relays in the transmission 
lines set зо that should the current increase to a given value the relays 
will trip, open the connections to the regulator and reduce the voltage 
to a certain value (to be determined by the operating engineer), and 
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Fic. 4.—CoxNECTION ОЕ REGULATOR FOR Two DikECT-ÜURRENT 
GENERATORS IN PARALLEL. 


alter the short-circuit is burned off and the current becomes normal 
again the relays will close and the regulator will automatically be 
retumed to service. While the above device is not necessary in ordi- 
nary central stations it is a very important factor in large hydro- 
electric installations. 


PHOTOGRAPHY AND THE MEASUREMENT OF 
SURFACE BRIGHTNESS. 


In a Paper recently read by Mr. J. S. Dow and Mr. V. H. Mac- 
"nid before the Royal Photographic Society attention was called 
vast range of brightness with which a photographer has to 
Incidentally it was also pointed out that the connection 
tween photometry and photography is closer than might be sup- 
dns and that each art can come to the assistance of the other. 
e е ү һееп onstructed, both bv photographic experts and 
i iu Ы Interested іп &chool lighting. showing the variation in day- 
ughout the year. On this basis Hurter and Driftield. many 
Andes ed exposure tables intended to enable photographers 
such d uch climatic variations into account. But the drawback to 
Vires that although true “ in the lump " they may be quite 
authors a d c Mas actual day. For exam ple, tests by the 
о illumination between the hours of ten and four on 
cent. were a T showed that variations of several hundred per 
during an ге е in the intensity of daylight, the lowest value, 
the highest з lonally dark period, being about } ft.-candle and 
change in da ont 900 ft, candles. Moreover, in these cases the 
ts oe as the day proceeded was entirely different from 
Uggested by statistics based on long periods of time. 


—_ 


*See THe Еһксткїсїлх, Oct. 28, 1910, р. 85. 
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exposed, and that those secured by the light of the glow lamps and 
the gas mantle were under-exposed. Prints were exhibited showing 
the gradation of density in the various cases. 

One other question of interest is the applicability of measurements 
cf surface brightness to highly coloured objects, it being recognised 
that the eye sees such surfaces in.a different manner from a photo- 
graphic plate. This, however, is a difficulty that confronts photo- 
graphers in any сазе; it was suggested that it might be mitigated by 
using à Wratten panchromatic plate and K 3 filter, intended to alter 
the sensitiveness of the plate in such а manner as to resemble that of 
the eye much more closely. 

Reference was finally made to the value of the Holophane 
Lumeter instrument for measuring the reflecting power of different 
materials. stains, solutions, &c., and for studying the opacity of nega- 
tives and lantern slides. 


PRESENT-DAY METHODS OF PROTECTING HIGH- 
TENSION SYSTEMS BY MEANS OF AUTOMATIC 
SWITCHGEAR. 

[COMMUNICATED.] 


Trouble is often experienced due to the inability correctly to 
connect together electrically control apparatus after its pur- 
chase, and although diagrams are often provided by manufac- 
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C. T. Current transformer. О.С. Oil switch operating coil, 
Fic. 1.—OveRLoaD PROTECTION ON BALANCED THREE-PHASE 


SYSTEM. 


turers of electrical gear showing the method of connecting their 
particular gear, the following standard arrangements, it 18 sug- 
gested, may be useful for reference. 

The present article is intended to show bv the use of diagrams 
the methods of connecting automatic protective switchgear on 
high-tension systems of the present day, and deals with appa- 


C.T. Current transformer, О.С. Oil switch operating coil, 
Fic. 2.—OvertoaD Protection ох UNvaLANCED. THREE-PHASE 


SYSTEM. 


ratus designed to operate in the event of overloads and reversals 
of power on the systems. The cases taken are those chiefly met 
with in practice in this country, Ё 
Overload Gear.—In Fig. 1 is shown diagrammatically the 
necessarv apparatus for protection against overloads on a 
three-phase system, where the power is equally balanced in 
each of the phases. The arrangement necessitates the use of 
one current transformer connected in one of the phases as shown, 
with its secondary winding connected to earth; this trans- 


Fic. 4.—OvERLOAD PROTECTION ON 


former is coupled with the operating coil of the oil switch, the 


latter switch not being shown in the diagram. It is immaterial 
which side of the current transformer secondary winding 18 con- 
nected with earth, although it is well to observe a definite and 
consistent ruling throughout the practice, and use as the earth 
terminal, sav, the end facing the incoming supply. 

Such an arrangement, it will be understood, provides protec- 
tion against a balanced overload on the system. 


Fig. 2 is the case usually met with in practice, viz., the 


protection against overloads of an unbalanced three-phase 
system where all the mains are insulated from the mass of our 
earth. Two current transformers of the same current ratio are 
necessary to give adequate protection to the system, and these 
are connected respectively to the oil-switch operating coils, as 
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O.C. Oil switch operating coil. 
Fic. 3.—OVERLOAD PROTECTION ON THREE-PHASE SYSTEM WITH 


NEUTRAL Рогхт EARTHED. 


C.T. Current transformer. 


shown m this diagram. This form of protection is applicable: 


to either the star or delta-connected svstem where the phases 
are insulated from earth. 


Where the middle point of a star-connected three-phase 


system is connected to earth, such as is usual on colliery sys- 
tems, it will be understood that it becomes necessary to provide 
protection оп each of the phases by the use of three trans- 
formers eonnected to three operating coils on the oll switch. 
Faults to earth. ог between the phases. are thus provided for by 
means of the gear mentioned, connected as shown in Fig. 3. 


Overload protection on а two-phase system with four con- 


ductors is ensured by the employment of two current trans- 
formers connected one in each of the phases, as in Fig. 4. The 


case can, of course, Ъе treated as two single-phase systems 
entirely independent of one another. 


ti-i 


C.T. Current transformer. 
О.С. Oil switch operating coil, 


C.T. Current transformer, 
O.C. Oil switch operating coil, 
Fig. 5.—OvERLOAD PROTECTION ON 
Two-PHASE THREE-WIRE SYSTEM, 


TWo-PHASE FoUR-WIRE SYSTEM, 


As in the two-phase four-wire system, overload protection is 


maintained on the two-phase three-wire system by means of 
two current transformers connected in the outer conductors ав 


shown in Fig. 5, and coupled to two operating coils on the main 
oll switch. 


Iu all cases where the line currents are of equal 


values the current ratios of the operating transformers are the 


same. 


As in the three-phase balanced system the single-phase 
system requires only one current transformer for its protection, 
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are connected to the mid points of their respective secondary 
windings as shown. This phase correction will be easily under- 


which is conneeted directly to the operating coil of the oil 
stood by reference to an ordinary vector diagram for the three- 


switeh, as shown in Fig. 6. 

The method of overload protection still holds good when 
side of the system 18 connected to earth. phase system. 

Where a relay is introduced in place of the direct-connected On three-phase systems having the neutral connected to 
operating coil, the connection is as shown in Fig. 7. Such , earth it becomes necessary to employ a triple set of gear, the: 
relays are often employed, во that an adjustment of the time | connections being as shown in Fig. 10. The employment of 
operation of the oil switch may be readily made, and also to | three sets of transformers becomes necessary on account of the: 
provide a means whereby direct current can be used for operat- 
ing the oil switch if desired. 

Reverse Power Relays are shown diagrammatically in Figs. 8 
to [3 as connected on systems chiefly used in this country. 

To protect the balanced three-phase system against a rever- 
sal of power, single element protective gear only is necessary. 
The relay, which consists of a double winding, is supplied by 


one 


Supply 


C.T. Current transformer. R Relay. 
О.С. Oil switch operating coil. 


Кто. 7.—OvVERLOAD RELAY IN PLACE 
OF DIRECT-CONNECTED OPERATING 


С.Т. Current transformer. 
0.C, Oil switch operating сой, 


Fic. 6.—OvkRLoAD PROTECTION 
ох ĪNSULATED ов EARTHED 
SINGLE-PHASE S rSTEM. Corr. 


means of а current transformer and voltage transformer con- 
nected as shown (Fig. 8). Such an arrangement would protect 
the system against a reversal of power on the assumption that 
such reverse occurred in each of the phases and, as the system 
implies, was balanced. 

Proper adjustment of the relay is necessary so that under 
normal conditions апу movement due to electrical influence 
would be prevented, and that only in the event of a reversal 
of power in the system would the apparatus fulfil its duties. 

It is not intended here to discuss the theory of reverse relays 
oralternating-current systems, and for further consideration the 


C. T. Current transformer. V.T. Voltage transformer. R Relay. 
Fic. 10. —REvERSE POWER RELAYS FOR THREE-PHASE SYSTEM WITH 


NEUTRAL EARTHED. 


possibilitv of the existence of a different frequency harmonic to 
the fundamental supply frequency (this, of course, applies 
when machines are running in parallel. This peculiar pheno- 
menon, as is generally known, can produce circulating currents 
of considerable value between the phases and earth, which if 
not guarded against are liable to cause trouble. 
By the employment of the transformers shown іе 
voltage transformers connected in star, trouble that would 
otherwise be experienced due to the higher frequency harmonics 


CT. 
ie transformer. V.T, Voit- C.T. Current transformer. V.T. Voltage trans- 
Wansformer, R Belay. former. R Relay. 


:S—REvERsE Power Re- Fic. 9.—REvVERSE Power RELAYS FOR 


LAY FOR THREE-PHASE BAL- THREE-PHASE UNBALANCED SYSTEM, 
ANCE re * 
nis System, STAR OR STAR OR MESH. C. T, Current transformer, У.Т. Voltage transformer, В Ваау. 
Fic. L1.— REVERSE POWER RELAYS ON Two-PHAsE FoUR-WIRE SYSTEM 


“nter would refer to the text-book entitled “ Electricity Con- | is eliminated. As before, phase correction in the relav circuit 
trol.” by Leonard Andrews, where a simple explanation of the | is obtained by cross connecting the secondary windings of the 
voltage transformers. 


reverse relay is given. 
For protecting a three-phase insulated svstem against inde- A reference to this diagram will clearly show that a reversal 
Pendent reversa] of power in any phase, it becoines necessary to of power on ану of the tliree phases is coped with by the use 
of this arrangement of protective gear. 4 


fed the use of a double set of transformers connected as B 

‘town in Fig, 9. The two-phase three and four-wire svstems are protected 

In order to bring the potential and line currents as near as against power reversal by | practically the same method, 

Possible into Phase in the relay circuit, the voltage transformers which consists of connecting in each of the phases one curreut 
x 3 o 
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‘transformer, and across the phase a voltage transformer inter- 

connected with its relav, as shown (Figs. 11 and 12). The line 
currents and voltage being presumably in the same phase 
relationship, correction becomes unnecessary. 

Protection is provided in the single-phase system by the use 
of а single set of gear as in the balanced three-phase svstem 
(Fig. 8. The connection shown in Fig. 13 applies equally well 
for a system where one side is connected with earth. 


Conclusion.—It has been intended to show in this article the 
methods of connecting together the various apparatus dealt 
with, and not to discriminate between different tvpes and forms 
of relays or other devices for operating oil switches. More than 
one form of reverse power relay is in use at the present time, 
but all types necessitate the use of the operating transformers 
shown, so that the diagrams will hold good for the different 


types of apparatus. 
50000  —-—3À^ 
А R 


СТ. Current transformer, 
V.T. Voltaye Transformer. В Relay. 


Fic, 12.—REVERSE Power RELAYs Fic. 13.—REvVERSE PowrErR RELAY 
ON TWo-PHASE THREE-WIRE 
SYSTEM, 


С.Т. Current transformer. 
V.T. Voltage transformer. В Нему. 


ох SINGLE-PHASE SYSTEM, 
INSULATED OR EARTHED. 


The question as to whether alternating or direct current 
should be utilised for operating the oil switches is purely 
optional, as is also the employment of a theee-phase operating 
transformer in place of three single-phase transformers. 


———————————— НИЯ 


THE HIORTH ELECTRIC STEEL FURNACE.* 
BY J. W. RICHARDS. 


In this Paper the author describes an improved form of induction 
‘furnace due to Hiorth and Sóderberg. It is working at Jossingfjord, 
in Norway. where at least 1.000 water H.P. is available. The 
furnace is of double-channel induction type, with the primary con- 
sisting of four coils connected in series. Fig. 1 shows diagrammatic- 
ally the electrical principles, Е being the steel bath, with its two 
.ohannels dd. a the magnetic cireuit, bb the upper coils, co-extensive 
with the heating channels, and cc the lower coils. The coils bb are 
suspended from pulleys with flexible connections, and, when running. 
are close to the covers of the channels dd, but can be raised about 
9 ft. when the covers are to be removed. The coils bb are uninsu- 
lated, bare copper bars. coiled spirally. The coils сс are hollow, 
water-cooled copper conductors, and in the actual furnace are ет- 
bedded in the magnesite lining about 16in. beneath the channels 
dd. The voltage employed on the primary is so low that no par- 
ticular precautions for insulation are needed, and ‘по one can be 
seriously hurt by it. The space between the magnet a and the fur- 
nace wall is а clear foot. which allows the magnets (which weigh 
several tons) being bolted. firmly fixed to the floor, while the furnace 
сап be tilted for pouring. The central space E is 1 ft. wide in the 
middle, 2 ft. wide at the sides and nearly 76in. long from front to 
back. It furnishes space enough to re-melt ingots or other scrap. 

On the occasion of the author's visit the furnace was lined with 
Veitsch Styrian burnt magmesite, which had been in position for 
seven weeks, during which it had been occasionally repaired. М№ог- 
wegian magnesite had been tried and found to crumble badly; it 
had not been previously properly burnt. The covers were silica 


_glabs, not sufficiently thick, however, properly to protect the melted 
steel from large radiation losses. 


inet CHIEDI REL 
* Abstract of a Paper read before the American Electrochemical 
. Society. 


395 kw. for six hours, or 790 kw.-hr. per ton of steel. 
as 700 kw.-hr. was reached in this 5-ton furnace on cold materials. 


The materials being melted were the purest obtainable Swedish 
Dannemora pig-iron from the middle bed of the Dannemora ore 
deposit, and Dannemora Walloon iron, costing, respectively, £6 and 
£15 per metricton. These are the identical materials used in Sheffield 
for crucible melting to produce the best quality of crucible steel. 
Yellowish-white blast.furnace slag, vitreous and glassy, from the 
Dannemora furnaces, was being used as a flux, mixed with fluorspar 
when greater fusibility was desired. The contenta of the furnace 
being 5 tons, 3 tons were poured at a time and 2 tons left in to start 
the‘next charge, which then consisted of З tons of raw materials. 


The analyses of the raw materials and of some steels produced from 
them are given аз: 


C. Si. Mn. S. P. 
Dannemora white pig... ...........--- 3:80 0510 1727 0025 0:020 
Уз Walloon iron ............ 0107 0013 0:068 0010 0:009 
Steel. iau ri Iovis eda И УНЕ 142 0130 0322 0010 0019 


120 0107 0269 0009 0:019 

102 0112 0:501 0:008 0:021 

076 0108 0253 0009 0021 

067 0108 0288 0006 0021 

The details of the heat run off when the author was present were 
as follows — 


19:20 p.m. In iia 2715 Кё. of previous steel, 1-00 per cent. carbon. 


harged 1,000 kg. pig iron and 500 kg. Walloon iron. 
Current started. 


Current 1,800 A, 273 V, 380kw., load factor 6°77. 

Current 1,840 A, 273 V, 395kw., load factor 0:80. 

Current 2,050 A, 265 V, 380 kw., load factor 0770. 

Charge melted. Average current 380 kw. for 2 hr. 10 min. 
— 550 kw.-hr. per ton of metal melted. 

Charged 350 kg. pig iron and 1,150 kg. Walloou iron. 

Current 2,275 A, 270 V, 400 kw., load factor 0°65. 


Charge melted. Average current 400 kw. for 2 hours 2530 kw.-hr. 
per ton of metal melted. 


Assuming 300 calories necessary to melt 1 kg. of steel, the thermal 
efficieney of this melting operation is 55 per cent. and the furnace 


— 


Porto юк 
555 $755 


Fic. 1. —DiaGRAM oF CIRCUITS. 


radiation loss works out at 180kw. at this temperature. It was 
stated that it took about 170 kw. to keep the charge melted when 
the furnace was heated up over night. 


5:30. Current 2,370 A, 265 V, 395kw., load factor 0:63. 
6:0. Current 2,425 A, 278 V, 400 kw., loud factor 0°59. 
6:15. Current 2,300 A, 280 V, 365 kw., load factor 0°57. 


With the metal at casting temperature the current used averaged 
As low a figure 


During the heat there was added to the bath 35 kg. of 30 per cent. 
ferro-silicon and 8°7kg. of 80 per cent. ferro-manganese; while 


0-15 kg. of pure aluminium, equal to 0:005 of 1 per cent. of the 
charge, was added in the ladle. 


The steel was poured into 20 cm. square ingots of 3 ton each, and 
cast beautifully. "These ingots were shipped to Sheffield for use in 
the steel works. and metal from this furnace has already given good 
service for razors, pocket knives, carvers, chisels, axes, files, reamers, 
taps. drills, slow-speed turning tools, rock-drills, blacksmiths’ tools 
and engineers’ hammers. It sells in competition with crucible steel 
made from the same materials, the selling price of which is £60 per 
ton. The labour required on this furnace per 24 hours was one head 
melter, 1 helper, 1 boy on each of two shifts and 1 ladle man and 1 
helper on one shift. 

The capacity of the furnace is 12 tons in 24 hours, tapping a 3-ton 


heat every six hours. When in regular, steady running, 700 kw.-hr. 
are used per ton of cold charge melted. 
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The principle of the furnace is such that it may be increased | there is no magnetic leakage, the results obtained will tend to come 

almost indefinitely in size; a 50-ton furnace on this design is сег- | out correctly. 
tainly practicable, In this 5-ton furnace the annular ring channels, The objection to the interleaved svstem can partlv be overcome by 
8in. wide by 18 in. deep, are only filled 8 in. deep with steel, and the | rounding the corners. This renders the cross-section constant at all 
narrowness increases the difficulty of working in the slag. Larger | points of the circuit. The fault that naturallv occurs to one with 
regard to the Washington system is that the cutting and bending of 


fumaces with wider channels will certainly be more free from this 
the corner-pieces is likelv so to increase hvsteresis locallv as to 
There is also the practical con- 


arching-over of the slag, because it will fall of its own weight on to 
the metal. vitiate the total measurement. 
It is distinctly worth while to remark that the temperature of | sideration that the operation of making and fitting the corner-pieces 
takes a considerable amount of time. 


the steel in the centre compartment was fully as high as in the 
annular spaces even just before the doors. This shows that, with In order to arrive at a general idea of the magnitude of the errors 
proper heat-insulating covering over the steel, supplementary heating | involved, the author has made comparative tests on four specimens, 
of the central bath is not а necessity. It appears to the author | employing all three systems, the strips used measuring 10x 2 in. 
that the difficulty heretofore met at this point is incidental merely | The specimens were of Luhys and Stallov. The results are set out in 
to the smallness of the furnaces, and will disappear as larger furnaces | tables and diagrams in the Paper. Two diagrams showing the 
are built. percentage differences are given herewith (Figs. 1 and 2). 
Conclusions.—The author savs there appear to be two general 
conclusions that тах be arrived at from these tests with a consider- 
THE TESTING OF TRANSFORMER IRON.* able degree of certainty. Firstly, the Washington method is quite 
unsuitable for Stalloy, and is of rather doubtful utility for Lohvs. 
BY LANCELOT W. WILD. Secondly, if it should be decided that the interleaved method with 
When accuracy is the first consideration, transformer iron is doubt- | rounded corners is the most accurate. it is hardly necessary to trouble 
less lest tested in the form of rings. For routine tests, however, ring | about cutting the corners round. ЈЕ the amount of waste material 
specimens are impracticable on account of the cost of winding. For | at the corners is deducted from the gross weight, the results obtained 
^ will not difler bv more than 1 per cent. from the results that would 


have been obtained had the corners been rounded. 
It appears to the author that the interleaved method is still the 


best method of testing transformer iron available. It is generally 
agreed that if accurate results are to be obtained the strips must be 


annealed after being cut, and this can onlv properly be done Бу the 
There is no special virtue, then, in using wide 


manufacturer. 
strips. 


MEASUREMENTS OF INTRINSIC BRIGHTNESS BY A 
NEW METHOD.* 


BY Н. E. IVES AND M. LUCKIESH. 


Frc. 1. 


The apparatus here described lends itself to the making of measure- 
ments of intrinsic brightness in a more direct manner than апу 
hitherto known to the writers. The instrument used is а modifica- 
tion of the Holborn-Kurlbaum optical pvrometer. In this latter 
instrument the furnace or surface the temperature of which is to be 
measured is viewed directly, while between the eve and the object is 
placed an incandescent lamp filament. The current in the tilament 
is varied until the filament becomes invisible—that is, until its. 
brightness is the same as that of the background. A previous cali- 
bration of the filament makes it possible to state this intrinsic bright- 
ness in terms of “ black-body temperature." A temperature measure- 
ment with this instrument might, however. be expressed in terms of 
brightness per unit of area by means of the data of Nernstt on the 
candle-power per square millimetre of a black body at various tem- 


everyday testing transformer iron is generally obtained in strips, 
which are built up to form some form of magnetic square, the strips 
being threaded into cvils ready wound, and fixed to а base-board. 

The " interleaved butt- joint system with square corners " has been 
very largely employed. In this the strips are built up with butt 
Joints, differently disposed in alternate layers, so that the joint in one 
laver is covered Бу continuous iron in the next. In the system 
employed at the National Bureau of Standards, Washington, which 
may be called the Washington svstem,f the strips of iron are inter- 
laved with strips of paper or other suitable insulating material of 
- вате thickness as the iron. They are then made up into four 
wndles, which are wound round with tape and inserted into the 
Cols, Comer-picces are then cut and bent, each to a different 


length, and these are inserted between the ends of the strips. A 
peratures. 


In attempting to apply this method of measuring intrinsic bright- 
ness to the measurement of illuminants the usual conditions are 
reversed. That is, instead of having a background of large extent, 
against which the auxiliary lamp ателе may be matched, the sur- 
faces to be measured are often of very small dimensions. For in- 
stance, an incandescent lamp filament is so small that the attempt 
to match one with the brightness of another filament crossing it is. 
altogether impracticable. The difficulties have been overcome by 
using as background the image of a Nernst glower. In tho first place, 
the glower happens to have a higher intrinsic brightness than anv of 
the incandescent filaments. In the second place, since it i3 operated 
in the air, and not in a bulb, an image тах be formed bv a lens with- 
out distortion. In the third place, th ordinary commercial glower is 


Stallóy -отээ truck. 


som | ____ 


5 (square 
ipl à ze | Vesp ДЫ 
2 5 75 10 123 Вах" large enough so that only a few-fold magnification is necessary, 
Fic. 2 A few words are necessary in regard to the use of an image as а 
: background. It follows from geometrical optics that the intrinsic 


brightness of an image in space. as viewed from the side away from 
the lens forming it, is equal to the brightness of the original source, 
provided the beam of light entirely fills the pupil of the eye ог the. 
aperture of the telescope with which the image is viewed. Conse- 
quently, an image of any convenient size may be used, and it may be 
focussed in any plane desired. such. for instance, as that of a lamp 
filament in a bulb. Та the latter cese the relative position of filament. 
Jens and bulb is such that no troublesome distortion is introduced by 
the glass ofthe bulb. "he. absorption of the lens has, of course, to be- 


taken into account. 


double clamp is finally placed at each corner, and is tightened up 
е the strips and corner-pieces are held fast together. The two 
| jections to the interleaved system are, first, that the АШегепсе 
NU longest and shortest path presented to the flux is great ; 
ul d У. at the corners the cross-sectional area 18 increased to 
into th i normal, At low densities the Них will tend to (оң d 
whole i d path. and this should increase the specific loss as a 
pne t high densities the decreasing permeability will tend to 

Че the flux to spread out more, and at very high densities, if 


Дм ae 


и iem qase TE “Journal ” 
Mu of an onginal communication pu blished in the “ Journal 
ыш of Electrical Engineers. 
"scribed in THe ELkcrRICIAN, December 3, 1909, р. 320. 


* Abstract of an article in the “ Electrical World.” 
fU Phys. Zcit.," June 1, 1906, 


54 THE ELECTRICIAN, APRIL 21, 1911. 


А plan of the apparatus is shown in the accompanying diagram, | event of using a filament of this type а purely substitution method 
where a is the Nernst glower enclosed in a tin box to avoid draughts. | would be advisable, referring all measurements to a filament of known 
For this work a direct-current 0-6 ampere glower was used, without | brightness, itself matched against the special tungsten background. 
the heating coil. Current was read by the ammeter A; b is the lens, These modifications of the procedure would be well to follow were 
cis the enlarged image of the glower in the plane of d, the incandescent | intrinsic brightness measurements found of such use in any photo- 
lamp to be measured, and e is the observing telescope. metric method as to make convenience in obtaining them of prac- 

In order to make measurements it is obviously necessary to vary | tical importance. As a matter of fact, the present apparatus was 
the brightness of the Nernst image and to know the values of this | devised to test the possibility of rating incandescent lamps at a uni- 
brightness. S-veral means of changing the candle-power of the | form specific consumption by setting them at the same intrinsic 
Nernst were tried, and finally two were employed, each for a different | brightness. The method has been found good, but unfortunately too 
range. In measuring the incandescent lamps it was found most | good for commercial incandescent lamps. These vary from filament 
satisfactory to change the Nernst bv varying the current through it. | to filament and from point to point on one filament by ап amount 
Separate photometer measurements gave the relationship between | corresponding to several volts. Further difficulties might have 
current end brightness in the glower. This means of varying the | developed due to differences in vacuum, &с. 
brightness could not be used for low values (below 200 c.p. per square 
inch) owing to the failure of the glower to operate. For other illu- 
minants of lower intrinsic brightn ss a pair of Nicol prisms, f, were 
inserted. "Their angle of rotation relative to each other could be 


| | нан ле | ОМ RESISTANCES WITH CURRENT AND POTENTIAL 
read; when a setting was made each side of (е extinction point 


d 6,) the brightness of the glower i int 226 d 
(ө, and Ө,) the brightness of the glower image was a sin 2 (Concluded from page 14.) 
where a is the transmission of the Nicol prisms at their point of maxi- 


mum transmission. This formed a very satisfactory method for 6 Br ue IOS ВЕАВЬЕ; Mi Asy E RS, 
varying the brightness of the background, and would have heen 


preferable throughout were it not that the absorption of the Nicol 
prisms reduces the background intensity below the value necessary 
for matching the lamp filaments at their normal operation. 

For the measurement of flames and other illuminants of an ex- 
tend-d character it was necessary to introduce an auxiliary device. 
А thin, reflecting filament was made, consisting of a 1 mm. strip of 
silver, h, chemically deposited on the back of a 7 deg. prism. Against 
this а second prism was cemented with (Canada balsam, so that the 
outer faces of the prisms were parallel, but at an angle with the silver 
strip. This compound prism was enclosed in a small box, 9, with 


Summary.—Although conducting systems with current and potential 
terminals have been in use for many years, the general theory of con- 
duction through such systems has received little attention. The usual 
proof of the important theorem that current and potential terminals 
may be interchanged without affecting the P.D. on the main resistance 
involves the condition that the whole of any one junction 18 at the same 
potential This condition is approximately satisfied in the case of & 
network of fine wires, but not in a “ low resistance " or “ shunt.” In 
dealing with such a system we need a proof of the reciprocal relation 
which shall be independent of the form of the system. Helmholtz has 
given such a proof, and a simple, direct one is here given due to Heavi- 
side. Dr. Bromwich, employing Green's theorem, also gives a eolution. 
Useful information regarding the properties of conducting systems with 
three and four terminals is obtained, and it is shown that a triangle of 
resistances may be replaced for all purposes by a three-rayed star of 
resistances. In the case of а four-terminal resistance we can construct 
even low resistance systems such that the want of infinite conductivity 
at the junctions can produce no sensible error. The discussion of the 
design of such resistances shows the great advantage of connecting each 
current and each potential terminal to the main resistance by a rod or 
wire, the length of such being at least three times its greatest, width. 
The resistance of such a system is very definite. In the case of low 
resistances capable of carrying currents of the order of 1,000 amperes, 
slight changes in the connections at the terminal lugs have been found to 
produce appreciable changes in the P.D. on the main resistance. These 
defects are easily remedied. Potential ** tongues ” in sheet resistances 
are shown to be an advantage. For the comparison of four-terminal 
resistances with other resistances five methods are discussed, the most 


important of them being the Thomson bridge, which possesses an advan- 
tage not previously realised. 


PLAN OF APPARATUS FOR MEASURING BRIGHTNESS OF LIGHT. 


front, back and à narrow side opening. Bv this means all reflections 
except those from the silver strip were invisible at the telescope. 
Portions of flames reflected in this strip appear very much like the 
lamp filaments and disappear very satisfactorily against the back- 
ground. 

Some of the values obtained in the present investigation are given 
in the accompanying table, together with some values given by 
Barrows for comparison. The incandescent lamp values given refer 


to the brightness inside the bulb ; they will be about 10 per cent. less 
as ordinarily viewed. 


$25. Comparisons of Four-terminal Resistances with Other 
Resistances.—We now proceed to discuss some methods of com- 
paring the four-terminal resistance (CD . AB] or (AB . CD] for 
any given system having current terminals AB and potential 
terminals C D with other resistances. The resistance [CD . AB] 
can be compared with the four-terminal resistance [C D’ . A'B'] 
of a standard system by means of potentiometer methods. But 
these methods assume the constancy of currents of 100 amperes 
or more in the case of very low resistances, and thus cannot be 


Ives & Luckiesh. 


‚ Barrows. 
Type of lamp. | 


C.p. per sq. in. 


C. p. per sq. in. 


| 


" "IE ——- expected to yield as accurate results as suitable Wheatstone 
п с pom. = as | 84.000 bridge methods, in which no assumption is made as to the con- 
Nernst glower (115-volt 6-ampere d.e.) ... | Ш 3.010 stancy of the current. . For commercial purposes the potentio- 
Tungsten, 1-25 watts рег candle-power...- 1.000 1,060 meter methods are satisfactory, but they will be passed by here 
Tantalum, 2 watts per a РТК | 150 580 in favour of the bridge methods. 
Carbon, 3:5 watts per candle- power ,...... 315 400 NAA icy : m 
Cachan d watts pencandle-power «o5 Boo. ^ зз The methods discussed below are applicable to any given 
Enclosed carbon are (direct-current)...... 100-500 En system and do not require for their theoretical validity that the 
Welsbach папе... ‚ 0 20-25 31-0 resistance [BD . AC] should vanish. In some cases, as, for 
т. mercury vapour ............ | P 14-9 instance, that of a mercury standard of resistance with current 
'andle flume.............. coercere ern 3- ae : : 1 un эт: | _ 
(‘аз flame (fishtail) ............................ | 3-N 55 and potential terminals, the resistance [BD . AC] is so exceed 
Frosted incandescent lamp .................. 4-8 


Tip of 25-watt frosted tungsten............. | TR 1-67 
Side Of Citta iere bte IEEE PERI ES | , 6-00 


ingly small that it may be safely treated as if it were accurately 
zero. In these cases the system may be replaced by a five-wire 
model, as in 8 I7, and then a number of methods take simple 
forms. But it must not be assumed without special examina- 
tion that the formule which are valid when [BD . AC] is zero 
can be applied to cases in which [BD . АС] is not zero. The 
methods given below are applicable to systems of any form. 

$ 26. First Method.—The system for which the resistance 
(CD . AB] is to be found is associated, as in Fig. 21, with three 


prr — == 


Some improvements іп the apparatus might be made as a result of 
experience with th:se measurements. Chief among these would be 
the use of some other background. The direct-current Nernst glower 
proved somewhat fragile. A thick tungsten filament in a fairly flat 
and uniform or large diameter bulb would be preferable. In the 
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55 


resistances, P, Q, S, without potential terminals, and ап addi- 1 


tional resistance, T, is included between the points А and L. 
The battery is joined to N and 1, and the galvanometer joins 
MandCorMand D. By the reciprocal relation of $23 we may, 
as far as theory goes, interchange the battery and the galvano- 
meter. In practice that arrangement should be chosen which 
gives the greatest sensitiveness. | 

Let the resistance [CD . AB] be denoted by В, let [AC . AB] 
be denoted by X and [DB . AB] by Y. Then when a current of 
l ampere flows from L to М through B, Ул Ус=Х volts, 
Vo-Vp=R volts, and Vp—Va=Y volts. | 
_ The galvanometer is first joined to M and C, and the bridge 
в balanced by adjusting T or S or both. Let the balance 
values be T, and S,. Let ш be the current in the branch LBN 
and rj that in LMN. Then, since C and M ате at the same 
potential, we have | 

(T, 4- X)u, « Pv, 

(К +5, 4- Y)u, = 90. 
Hence, | 


R-S, ..... (J) 


The galvanometer is now joined to M and D, and the bridge is 
agam balanced by adjusting T or S or both. Let the balance 


Ею. 21. 


Then, 


Values be Tj, $,, and let the currents now be ws, i 
ance M and D are at the same potential, 


(T, - X-- Ви, — Pry, 


way a four-terminal resistance, R, of nominally 1 ohm can be 
compared with a coil, 55, of nominally 2 ohms resistance. If 
the 2 ohm coil be greater than 2R the exact balance can be 
obtained by shunting the 2-ohm coil. If, on the other hand, 
the 2-ohm coil be less than 2R, the two potentials C D are con- 
nected by a shunt wire of such resistance as to make the shunted 
value of 2R less than the 2-ohm coil; the second adjustment 
can then be made by shunting the 2-ohm coil. The true value 
of R can then be deduced from the shunted value by equation 
(6) of $23. An alternative method is to use (3), and to make 
8,— S, nominally 2 ohms, while the fine adjustments are made 
by varying T by shunting. | 

The connections may be made by mercury cups formed in 
stout blocks of copper. For the most precise work some allow- 
ance must be made, where necessary, for the resistance between 
two Mercury cups in the same block ; in the blocks used at the 
National Physical Laboratory this resistance is about, 3 x 10-8 
ohms. 

$ 27. Second Method.—In the last method two adjustments of 
a Wheatstone bridge are necessary ; in the present method 


Fru. 22. 


three adjustments are required. The system, having current 
terminals А B and potential terminals C D, 1s associated with 
three other resistances P, ©, S, as in Fig. 22. In the first 


adjustment the battery is joined to E and A, and the galvano- 
meter to F and B, and P,, Q,, 5, are the values required for a 


balance. Then 
[AB] — P,3,/Q,. 


Let [CD . AB] be denoted by В. Then, since [AB]=[ 

[AB]=[AC.AB]+[CD.AB]+[DB. AB] 
=R-+[AC.AB]+[DB. AB]. 

For convenience we shall denote [AC . AB] by X and [DB . AB] 


by Y, and P,S,/Q, by R,. Then! 
R+X+Y=R,. ө ө е e e e (1) 
For the second adjustment the battery 1s joined to E and A and 
the galvanometer to F and D, and the balancing resistances are 
P,. Q», Sa; we denote P,5,/Q, by R,. Then, if u and v be the 
currents in ABE, AFE, we have 

Q,"—[DB. ABJu+S,u= Yu +S,u, 


(5, + Yu, = Qv. 
HL m E 


Hence, 


—— — oe 


__ Р 
Ву subtracting (1) from (2) we obtain 
g.. E55) + QT, — T9) 
P+Q | 


QX 
Te Е | 
AB. AB], 


ИТ із kept constant, we have 

R = ЕР. 1 a . . е • * e * x 4 

. е * P+Q | | | | 
While, if $ is kept constant, 


gp STi Т) T-"€— x 


P+Q 


If we use (4) or (5) we require the absolute value of $,— S,, or of 


T,- T, and of the ratio P/Q. 
lt equation (4) be used, the measurements are easily made by 
aid of à resistance box furnished with proportional arms. These 
arms supply the resistances P and Q, and the remainder of the 
“supplies $, The coil T may be any coil whose resistance is 
sufficiently great to allow a balance to be obtained when the 
Pisanometer is connected to Mand C. The fine adjustment of 
n ВХ may be made by shunting. 
the resistances P and Q be equal, we have by (4) 
n | К=}(5,— 5). 
sd we make S, zero by making B coincide with N ш the 
p c тель which is then made by varying T, the value of 
4 vil һе J8,—ie., В will be half the resistance which must be 
"ted between B and N in the second adjustment. In this 


or 
Hence 


P,v=[AD . ABJu=[CD . ABJu4-[AC . ABJu=Ru+Xuw. 


Hence, by eliminating u/v, 


R4- X — YP,/Q, — R,. e P e e é (2) 
For the third adjustment the battery is Joined to E and C 


and the galvanometer to F and B. The balancing resistances 
are P4, Q4, 5, and P45,/Q, is denoted by Ку. 


Then 


Qv = Өзи. 


Equating to zero the P.D. between F and B for the branch 


BAF, we have 


Р.е-+[ВА. САЈе -[BÀ . CB]u —0, 
Р.г-+ Хе=[СВ. ABJu —[CD . АВ]и-+ Yu = Ru 4- Yu. 


R— X54/Q, +Y =R; ° ° е ° ° (3) 
E 
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From (1), (2) and (3) we can find В, X, and Y. From (1) and 
(3) 


The points E and Е are connected to the Wheatstone 
_ (R.—R bridge and the resistance [EF] is found. The points G H are 
X ( 1 з) : . а | 
“IFES see ee we (8) then connected by a good short-circuiting key, and the new 
| E resistance [EF]; is measured. If CG--DH —Q, we have 
| s | [АВ]—[АВ]у=[ЕЕ]—[ЕЕ),. 
5 ; | : 0 
| рш К Ye oe ee (5) | Since Q+[CD] is the resistance between G and H when E and F 
Hence, by (1), | TUNE i are not connected, Q--(CD] may be denoted by [GH]. Thus, 
R-R.—X-Y-R R,-R,  R,—R, : by (1) . (AB. CDP = (EF]— [ЕЕ [ӨН]. 
d 201 14849Q, 14+P,/Q, ^-^ (5) | The sign to be given to [AB . CD] depends upon which of the 
' | tential terminals is denoted by С. 
2 This method is well adapted for measurements on standard "мо po | bos | 
1-ohm coils having current and potential terminals. In these ES ре е li a s and F 
coils the potential and current terminals at each end of the y B d 1 Ern s | em TET 
system are close together on а thick copper conductor, and {A CDP = [GH] —[ hit J). 
thus R,—R, and R,—R, will be small. The small changes The method is not well adapted for cases in which (AB . CD} 
which are required to produce a balance in the three positions is very small, on account of the impossibility of securing 
can be very accurately made by shunting one out of P, Q and $. invariable contact resistances at EF and GH. 


It will be seen that the resistances are permanently connected $29. Fourth Method.—This method depends upon the result 


at A, B, E, F, and thus all variable contact resistances are | obtained in $ 13. 
eliminated. 


(AB. CD]- [AD]-- BC] - [AC] - [BDJ;. 
It will be seen that equations (1), (2) and (3) are exactly 


Four connecting wires AE, BF, CG, DH are joined to this 
those which we should have obtained if the system A, B, C, D | system as in Fig. 24. If the system is properly designed, 


had been of the form shown in Fig. 23; here H K are joints of | [EF . GH]-[AB ОЮ]. In this case 
perfect conductivity and AH —X, НК =R and КВ=У. But 


i eee [AB . CD]=}'[EH]+[(FG]—[EG]-—[FH];. . . (0) 
кыеш у. ВС а и | Thus, [AB . CD] can be found by measuring the four resis- 
itself. Tn the detesmmatiom ot R ог [АВ. CD] by the prèseiit tances on the right side of (1). If the two additional resistances 
method we are, however, only concerned with the three resis- 
tances В =[АВ. CD], X-(AC. AB] and Y-[DB. AB], and 
thus the actual system may be replaced by any model which 


has the same values of these three resistances as the system 
itself has. 


and from (1) and (2) 


Н . к Y B 
Fic. 23. 


Fic. 24. 
The model of Fig. 23 is not the only one which may be sub- | [EF] and (GH] are determined the whole of the six two-terminal 


‘stituted for the actual system for the purpose of the present | resistances for the system ЕЕСН are known, and hence 
measurement. If we express В, X, Y in terms of the resis- [BC. AD] and [CA . BD] can be found. The resistances of the 


tances of the'eight- wire model of Fig. 7, we obtain four wires AE, ВЕ, CG, DH can be measured, and so the six 
В=[АВ. CD]77,5—755— p" /(p +9), resistances AB, AC, AD, BC, BD, CD can be found. All the 
Х=[АС. АВ] =" —7,5—7,59-754— a 4- pq/(p 4- g), three-terminal resistances for the system can then be calcu- 
Y=[DB. AB] 7r; —7,5—65-- pqf(p-* q). lated. Though this method gives more information than the 

If we select any value for q we can find from these equations others, the large number of variable contacts involved tends to 


7 make it less accurate, unless \ sist AC .... are 
the values of p, а, b in terms of В, X, У, q, and thus we сап | hu. ate, unless the six resistances AD, À 
make as many models as we please. But each of these will only M Sd. 


serve to define (AB . CD]. [AC . AB] and [DB . AB]. and can- 
nol be used for any other purpose. 

$28. Third Method.—This method depends upon the results 
(8) and (9) of $ 23. Let [AB]g be the resistance between А and 
B when C and D are joined by a wire of resistance, ©, while 
[AB] is the value when © is absent. Let [CD]e be the resis- 


$30. The Thomson Bridge.—In the previous methods the four- 
terminal resistance [AB . CD] of a system ABCD is compared 
with a number of two-terminal resistances. In Lord Kelvin's 

| method a second system, EFGH, is employed, and the ratio of 
| [AB . CD] to [EF . GH] is determined by the aid of a number 


of two-terminal resistances. The method has the great advan- 
tance between C and D when А and B are joined by a wire of tage that the inevitable contact resistances affect only coils of 


resistance, P, which [CD] is the value when P is absent. Then, considerable resistance, and thus the method may be used for 
[AB.CDP-[AB]-[AB];HQ--[CD], . . . (1) ок ан of four-terminal resistances as low as 
түл? [| 14 à | й $ 

[ABCD CDI ED ABe i s When the svstems are such that [AC.BD]=0 and 
It is convenient to attach to the four terminals A, B, C, D [EG . HFJ=0 euch system can be replaced by the simple five- 
(Fig. 24) four connecting wires AE, BF, CG, DH, the lengths of | wire model discussed in $ 17, and the derivation of the neces- 
these wires being sufficient to allow them to be connected to | sary formulie is very easy. It has been generally assumed that 
the proper points of the resistance box or other form of the | the systems occurring in practice can be replaced by these 
Wheatstone bridge which may be employed. "The connections simple models, and the formulw have been obtained on that 
at A, B, C, D must be carefully made, and must remain undis- | assumption. In some cases the special condition is exceed- 

turbed during the series of measurements. 


| | If due regard has | ingly nearly satisfied, but in the case of very low resistances 
been paid to the design of the system А, B, C, D we may write the special condition is only approximately satistied. Since 
[AB. CD]-[EF.GH], [BC.AD]-[FG . EH], 


low resistances it becomes essential to obtain the accurate 
and hence,we may substitute the points E, Е, С, H for A, B, | formule which apply to the general case in which [AC . BD] 


_ | the Thomson bridge is the best method of comparing these very 
[CA . BD]- (GE . FH], | 
C, D as for as the three four-terminal resistances are concerned. ' and (EG . HF] do not vanish. 


„с 
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The general condition for а balance when the connector AOE 
is in place can then be written 


The arrangements for carrying out the method are shown in 
Fiz, 25. One of the systems has AB for current terminals 


and CD for potential terminals. Its four-terminal resistance P R Y N-QW/S(R/ R^ | 
АВ. CD] or (CD. AB] will be denoted by P. The other Q^S-Q' MIYW/v Urs attt t (9) 
sem has EF for c inal for potential ter- в NNUS | 

Hu ооо опе If the four resistances К, S, U, V can be so adjusted that the 


ninals, and [EF . СН] or [GH . EF] will be denoted by Q. The | 
о ооо боста Е мова КРЕ В: removal of the connector does not disturb the balance, then 
RES ahd withceivosausiliape qesistanees LC=U, LG-=V. Во /у —R'/S'. The equation then takes the simple form 
The terminals AE are joined by а connector AOE of small P/Q—-R'/N. ....... (6) 
resistance, the smaller the better. It is convenient to select | The quantity N depends upon the resisience of the connector 
ume definite point on AE and to denote it by 0. AOE, and cannot be made to vanish. The presence of W ex- 
We shall now investigate the relation which exists among the | presses the fact that the two svstems cannot be replaced by two 
various resistances, when the galvanometer indicates no | five-wire models, since W does noé vanish unless the systems can 
current. Let the battery current z4-y4-z so distribute itself | be so replaced ; we need not consider the special case in which 
thai z lows along ОКН through В and 5, y along CLG through | We=— W. It is remarkable that when the condition 
land У and z along the connector AOE. Since there is а | В, /А = R'//S' is secured, the whole of the correcting term 
hlance, the difference of potential between D апа К is equal | involving N and W vanishes. The adjustment R,'/5, = R'/S' 
t that between D and L, and the difference of potential | has been very generally secured in practice with a view to 
кед K and H is equal to that between L and H. Further, 
the difference of potential between L and О by the path LCO is 
equal to that by the path LGO. Expressing these three condi- 
tions In symbols, we obtain the three equations 
Rr=(DL. BD)c+[DL. BL]y+[DL. ВО], 
Nr=[HL. FH]rz- [HL . ЕЦ у-[ НО. ЕО], 
(LU. BDjz-- [LO . BL]y4 [LO . ВОЈ -[LO . НЕ] 
+10 . LF]y-- [LO . OF]z. 
When the current and potential terminals are properly 
фин, we may write 
[DL. BO] -[DC . BA] - [CD . АВ] =Р, 
[HL.F0]-[HG . FE] --[GH . EF]=Q. 
We dall employ the following abbreviations :— 
R-[DL . BD]-- R --[CD . ВО] =В”,] 
S—[(HL. FH]=S+[GH. ЕН] =>, 
СШС. AC] 2U', V+[HG. EG]— V^, 
[LO . BO]--[OL . OF]- [CO . BO]-- [OG . ОЕ] = №, 
АС. BD] -[OL. BD]--Wp, [EG . FH]--[(OL . FH]— Wa, 
+ Wo=W. 


eliminate апу correction for the resistance of the connector. 
But it appears that the undesigned advantage of eliminating 
the correction depending upon W has been gained at the same 
time. 

The quantity [CD . BD] which appears in R^ may be deter- 
mined by sending 2 ситгепе from B to D, and measuring the fall 
of potential from C to D, and likewise for [GH . FH]. 

When the conditions ere such that the resistances R, S, U, V 
can be made large, the resistances [CD . ВО] and [GH . FH] 
can be eliminated bv making a second adjustment, in which R 
and S have the values В, №. The resistances U and V are 
ogain adjusted so that the balance holds good whether the con- 
nector is т place or not, We then obtain 

P/Q-—R,'/*s,. 
Then, P К В’ К-К’ R-R, 
Q Y xa S K ачи = S-N, e 


Thus, we have 
DL. BL U-- [DC . BC] U4. [DC . BA] - [DC . AC] =U’ +P 
HHL. FL]-- Y -[HG . FG]-- V c(HG . FE]- [HG . EG] 
=V +Q, 
№. LB)-[LO. LF] -U--[CA . CB]+V4[GE. GF]. 
=U+[BD.AC]+[DC. AC]--V | 
+[EG . FH]--[HG . EG], 
=U + Wpt+W +W UHV AW. 
И ше of the abbreviations the three equations for x, У, 2 
"rome 
M R'z-(U'--P)y—Pz-0, . . . . (0) 
Nr-(V4-Quy—-Qz-0, . . ww ee (2) 
Wrt(WEW4+W)y—-Nz=0. . 2... (3) 
The relation existing between the resistances when no current 
ma through the galvanometer is found by eliminating т, y, 2 
“om these equations, The relation can be expressed in two 
oms, To obiain the first form we write 
„ОРЕХ. W4Q=¥, СУМЫ. 
"1 We Wrice 
PAS -YW) ~Q(MR’+ XW) ХОХ - R'Y) = 0. 


пее, 


à UT МА Yw + "( 


y aro o 


In this case P/Q is given simply by the ratio of the change in R 
to that in S. 


Q e E A & P b B 
Ес. 26, 


The second form of the condition for a balance is found by 
eliminating x. y. z from equations (1) to (3) without substituting 
X and Y for С++ P and W+Q. We then obtain 
PSOM4+N+WW/S5 =QRUM EN UW/R - NIS'U'- V'R^, 
Hence, since M=U +V +W, 

PR V N —QW/s' ОС а 

ото СУЎ скы ive sa ©) 
This equation is useful when U'/V' can be accurately deter- 
mined as well as R'/S'. This involves the determination of 
[DC . АС] and [HG . EG] by the fall of potential method. The 
equation used at the Reichsanstalt in comparing a resistance 
of 0-00001 ohm with one of 0-0001 ohm is derived from equation 
(8) by putting W=0. 

It may be useful to exhibit the values of В”, 8’, С”, V^, N for 
the case in which each svstem can be replaced by a five-wire 


Г Эш 


SA Y) | 
R’ J 
"t —N(WX—R’Y), 
| РЕ Y к B T 
7 Q N’ Q е M4 YW/S' Y M . e е e. 
te reio X/Y те | 
фое С. Х/Ү can be found Бу а second adjustment of ihe 
ры he connector AOE 18 removed, and R and 5 are 
ste а | А 
міх i the values Ry and So, the corresponding values of R’ 
hand ^ Ry and 5. The resistances U and У remain 
e qe 
tent sis no and thus X and Y are unchanged. Since the cur- 
” 10W zero the equations for z and у are 
н 'd , Ф 
anl hence К, r= Ху, Mo з Y y, 
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model. In terms of the resistances indicated in Fig. 26, we 
have 
R’=R4+d, YV=S+A, W=Ute, W=V+y, 
N=a+e-+t. 


Since Wp and Wq are zero for the five-wire models, ihe latter 
are inadequate to represent the general case. 

Conclusion. The author desires to express his sincere thanks 
to Mr. F. E. Smith of the National Physical Laboratory for 
the great labour he has bestowed upon the criticising and 
discussion of the paper in its various stages; his help has 
been invaluable. Thanks ère also due to Dr. Heaviside, F.R.S., 
and Dr. Bromwich, F.R.5., for mathematical assistance, and 
to Dr. E. B, Rosa of the Bureau of Standards, and Dr. St. 
Lindeck of the Reichsanstalt, for information as to the 
methods adopted in those institutions. Mr. G. M. В. 


Dobson, B.A., of Caius College kindly prepared the drawings 
for the illustrations, 


PUBLIC ELECTRIC SUPPLY IN COUNTRY DISTRICTS. 


We give below au account of thc discussion that took place 
at the meeting of the Yorkshire Local Section of the Institu- 
tion of Electrical Engineers on the 5th inst., when Mr. W. B. 
Woodhouse read his Paper on this subject. 


Mr. W. Еммотт referred to the discussion that took place in 1904 on 
this subject, when Mr. Woodhouse urged. the necessity of his power 
company supplying Urban District Councils, as against à supply from 
the boroughs. About an equal division of opinion on the matter was 
shown. ‘Things had altered considerably, and the speaker was now 
in favour of the lack of electric supply inthe out-districts being met 
by the Yorkshire Power Co., as the municipal authorities now realised 
that they had quite work enough at home without extending their borders. 
Many districts were now supplied by the Yorkshire Power Co., to the 
satisfaction of both the consumers and the Company. 1t was impossible 
to estimate the value to an out-distriet, where rates were considerably 
lower than in the beroughs, of an electricity supply, as manufacturers 
were realising that it would pay to put down their works outside the 
boroughs, thus saving considerably in rates, paying less for land, and 
getting current for power and lighting on the most favourable terms. 
This practice was bound to increase, and he foresaw a great and successful 
future for the Company. 

Mr. А. G. Leeros thought a supply of electric power was undoubtedly 
required in Yorkshire, particularly in the West Riding. The develop- 
ment had been much slower than he anticipated. A point not always 
recognised was that textile mills were formerly planned and built зо аз 
to have the heavy work near the engine and the lighter work at the far 
end of the shafting; with electric power the mill could be planned to 
suit the processes that had to be carried out, and not merely to assist 
the mill engine to carry its load. There were other important adyan- 
tages in being able to run part of the works at night time, е. He put 
eflicieney first and economy second, and if the electric drive gave both 
these to advantage there was the further consideration that the smoke 
which disgraced the whole community should be got rid of. The waste of 
national resources could be limited by such general engineering schemes as 
those of big power companies He believed they were on the verge of 
great improvements in social conditions arising from conservation of 
national forces and the benefits that would accompany it. 

Mr. J. W. Hame (York), as а representative of a municipal clectric 
supply undertaking, thought municipalities were very much indebted 
to the pioneer work which the larg? supply companies had done. Be. 
fore the large companies on Tyneside and elsewhere commenced to 
develop their undertakings, very little was done by municipalities to 
supply current for power purposes. This had an important bearing 
with municipalities in their commercial development. One of the most 
interesting points in the Paper to a municipal engineer was the develop- 
ment of cottage lighting. The only commercial way at present 
to supply electricity for cottage lighting was by means of overhead wires, 
With reference to the Barnsley installation, he asked whether the over. 
head wires were used solely for public lighting or partly for public light. 
ing and partly for domestic lighting. | 

Mr. 5. D. NCHOFIELD agreed that it was undoubtedly impossible to 
supply country districts from а small station with underground mains, 
and that if a supply of electricity was to be given in country. districts, 
it must be by taking a bulk supply from а power company or large 
power station, in conjunction with a small sub-station or transformers, 
with overhead lines and with à minimum maintenance cost. 

Mr. E. A. BARKER (Barnsley) gave а few figures with reference to 
the street lighting on the outskirts of Barnsley. At present two ap- 
proaches to the borough were served with street lighting from overhead 
mains, The longer of the two was 1,100 yds. and the cost worked out 
at £93, including three-section steel poles, wires. Insulators, lamp brackets, 
globes and service to overhead supply; about 15. 8d. per yard. The 
author had stated that the cost of 36 street lamps was £100. At Barnsley 
the brackets and hoods cost 15s., so that the author's figure might be 


easily reduced to below £40. At the end of these overhead mains the 
Distriet Council had street lighting by the latest type of incandescent 
gas, and a considerable amount of competition had taken. place with 
regard to the relative costs. Several photometer tests had been made 
between the last Corporation electric street Татр and the first incan- 
descent. gas lamp in Dodworth (the District Council area), this distance 
being 90 yds. The balancing point of the hight was on each test at a 
point 39 vds. from the gas lamp and 51 yds. from the clectric, showing 
A penetrative power, in favour of the electric, of 25 por cent. Tns 
total annual cost of the clectric street lamp was something like 3s. per 
post less than gas. With reference to Mr. Hames query. по provision 
was made for domestic lighting, there being no houses 1n the district. 
In the distance of 1.100. yds. there were 11 


lamps, cach giving 
100 c.p. 


Mr. Е. TuvcnsriEGLD siid the smoke nuisance emanated largely from 
the domestic tire, and if small amounts of power could be provided at 
anything like the price at which large amounts of power were being 
supplied, there was a very bir load indeed to be found for domestic 
heating by electricity. He did not think that the difference between 
the cost of producing electricity by the large power company and the 
small local authority was so great as the author made out. A small 
local authority with one or two oil engines could produce power in а 
small area. very cheaply indeed. As far as fuel costs were concerned. it 
could work almost as cheaply as the larger concern. The chief difference 
was in capital outlay and in attendance, He thought Mr. Wocdhouse 
had omitted the chief point їп favour of the power company, viz. that 
the small urban authority was not justified in sinking much capital in 
а business which might in а few years! time become more or tess anti- 
quated. He was surprised by the author's statement that the annual 
revenue from a business supply rarely exceeded 15 por cent. of the 
capital expenditure. The cost of street. lighting at £2 per lamp per 
annum was very low. At Chester they had a large number of these 
lamps, in fact, nearly every street gas lump was converted, but he could 
not possibly get the cost of running below £3 per lamp. The author only 
counted on 2.000 hours per year; the usual street lighting hours amounted 
to over 3.000 perannum. 

Mr. Номаьлу (Ardsley) assured members that some реа ex- 
isted against overhead mains. 1f people could only see overhead mains 
taken along in such а neat manner as shown on the кетсен that evening 
it would go a long way towards removing the prejudice, ‘The author had 
not made the most of one of his points with regard to extinguishing ard 
lighting lamps. By switching the heats on ard off simultaneously so 
many lam pliehters were not required, and in a small district like Ardsley 
the saving in this direction would be at least £60 per annum. 

Mr. L Fawcrrr thought that à cottager v ho could afford to take 160 
units per annum was а very good customer, and it would be cheaper to 
move than pay the bill. The difficulty of supplying farms was that they 
were generally off the line of the main road, and possibly eff the line tthe 
mains, and it did not look as if it would pav. 

Mr. H. M. Siktar said that some small local authorities were debarr d 
from starting an electric supply beeause they were afraid of the cost of a 
Provisional Order (£150. without opposition). He asked whether the 
author could advise very small authorities to start a supply without an 
Order; also whether it would be possible for several Local Authorities 
to obtain a joint Provisional Order and after that to work their districts 
separately, 

Mr. Н. Dicgissos (Leeds) asked the author to vive his experience in 
approaching the various Local Authorities or Urban District Councils, 
and whether he found much opposition to overhead wires, “Phe author 
had made out a very good case. but he might have emphasis d the general 
position of the bulk supply much more strongly than he had done: fer 
instance, the preateadvantaue of combination. Some time age he (the 
speaker) went into the question of tramway supply in conjunction with 
lighting stations, and in comparing the results in other towns and taking 
the maximum load for lightirg and the maximum load fer traction. he 
found that in many cases the maximum traction load came m the sum- 
mer and the maximum lighting load in the winter, Thern 
mous saving in capital expenditure on plant. In the case of one com- 
bined station the saving in capital at. £30 рог kilowatt, including hird, 
plant and buildings, worked out at £78,000, 

Мг. W. HanTNELL said that electricity. like everything else, must. be 
produced at its lowest cost. He believed when the Post Office had this 
question of wires before the House of Commons the eost of installing the 
cables underground was mentioned as being six or seven. times more 


expensive than to place them overhead, and the Post Office declined to 
put them down. 


Nas аи Chor 


Mr. Н. Н. Увы инт said nothing had been mentioned of any competi- 
tive sources of cheap power, As wind was perhaps the cheapest form of 
power it might have some bearing on the subject of cheap production of 
power. 

Mr. T., Нувыхе CHURTON referred to the importance of using large 
units and overhead mains. Like every Er glishinan he had a lingering 
affection for the fireside, and thoughtit would be along time before they 
abandoned the coal fire, As far as cooking was concerned however, they 
did not feel the same sentiment. | 
Mr. М. В. WOODHOUSE. in reply. mentioned that ӨЛ per cent. of the 
power used on the banks of the Tyne was supplied by the power company, 
and the result was that the fogs and the mists that uscd to hover about 
had been enormously reduced and the amount of sunshine. increased, 
The collection of small accounts was difficult. and the simplest way was 
to include it in the rent. Mr. Thursticld had thought he did not allow 
sufficient return on the capital. 1f, however, one took the accounts of 
most small undertakings it would be found that the gross revenue was 


| 
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even lower than 15 per cent. on the capital, which in many cases was 
«mething like £100 perkilowatt. Asto wird power, a gentleman who had 
a windmill said the difficulty was that they had the least wind in Novem- 
ler when the foggy days were prevalent. As to cottage lighting being 
Өзу, the cas? quoted was where they were using carbon lamps. 
As pointed out in the Paper, with metal lamps the cost would be quite 
гакта». As to the farms being out of the way, the transmission 
mans would run across the country and miss the main roads, and with- 
ent great difficulty could be made to approach most farms. Mr. Silar 
mist some interesting points of cases where very small districts, of 
3.00 or 4.000 inhabitants, required a supply of electric lighting for street 
hmp. Any Parish Council could adopt the Lighting Act, but without 
applying fora Provisional Order they could not get powers to supply elre- 
trie га tohouscs, It was an unfortunate state of the law. AH thes 
small districts had to spend a good deal of money to got the powers. 
When they got them the urdertakirg was so small that it could never be 
afnineiilsnceess, Th it difficulty eculd be got over, however, as in the 
case of the North Metropolitan Company, by Local Authorities support- 
ing thy power company to get a clause to allow them to supply lighting 
districts where a Provisional Order was not justitied, giving the Local 
Authority the option of taking over the lighting mains at a later date if 
they required to do хо, The only case that he could remember of Local 
Authorities joining to obtain. Provisional Orders was in Lanarkshire, 
when a number were taken out by the County Council and handed them 
ever to the power company, As to usirg the telephone poles for lighting 
vires, he did not keow of a case where that was dore, but it seemed the 
nit thing, In anumber of recent tramway Acts th» Postmaster-General 
tek powers to run his telegraph wires on the tramway poles, making 
«те contribution for the privilege. АП public supply authorities should 
d the «im^ thing, In America it was common practice to join together 
In the us of the poles. The opposition to overhead wires varied very 
wositerably. In the case of Horsforth the streets were verv narrow, 
and in à good many places overhead wires would not be possible, but in 
тупу districts the Council had been very ready to agree. 


TRIALS BY THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION ON SPEED INDICATORS FOR TRAMCARS. 


In 1908 the Tramways end Light Railways Association was rc- 
quested by the Board of Trade to furnish them with its observations 
өл the subject of speed indiestors for tramesr; The matter wees 
fully discussed at severa! meetings of the council. and in February, 
Ina. a circular letter wes eddressed to every member of the Associa- 
Мел inviting his views upon the subject. Fifty-eight replics were 
пее and discussed by the council, with the result that the Board 
vf Trade were informed thet no indicator on the market setisticd 
preetieal conditions, and thet this cless of instruments wes not 
likely to fultil a useful function on tramears. 

Дх è result. however, of further correspondence with the Board ал 
elertisement appesred in the technical papers in June, 1909, offer- 
Ing facilities for official trials of any speed indicators of merit. 
Tweaty-four replies were received, 2nd 2 committee consisting of 
Moss R, W, Cramp (Birmingham & Midland Tremways) Н. 
Кли ( Wakefield). W. E. Irclend (L.C.C.). C. W. Mallins (Liver- 
P. 4. H. Pott (Metropolitan Electric Tramways), Sir Clifton 
Robinson (London United Tramways), J. R. Salter (Lancashire 
United Tromwaya) сла S, Scllon were appointed to carry out trials 
ead report on the various instrumeats submitted. 

The conditions under which the tests were carried out and tlie pro- 
a Which was adopted by the undertakers carrying out the tests 
ат with г description of the instruments 
Soo, “Па Transmission gears and the deteiled results of the tests. 
“™ givea in the April issue of the “Journal” of the Tramway: 
үз pA Association, Ten instrument: were finally 
lapsis each competitor had als» to design snd supply his 

‘SION gear. 
: es m remarks with which the committee conclude their 
du ponte out that the majority of the makers submitting 
Mir Т а were unacquainted with the difficulties met with 
та | under tramway conditions, The instruments a 
Bec. / esigned (1) for experimental work on locomotives, 
s dE оо елитез, (2) for stationary engines alone 
tlie DU OP Caty, Instruments of the first of these classes о 
t uina As ра out, suitable for tramway work, though пу 
re E. ^ adjustments and are expensive. Speed Ico tor 
p s in the second class are generally quite unsuited for 
nd di The instruments in the third class, which are de- 
Е Tor cars лге usually adaptable to trams, though ШЕ 
ШЫ ERR. submitted were handicapped by faulty d 

ШП. и |. | it became evident that the transmission кем 
nents should be difficulty M was decided that all makers ; din) 
Bu Jc. аз far ag possible, tested on the same type of LEN 

у, ине trucks—this being the most suitable type, as 1t 15 


59 


cosier to find a position in which to fix the gearing. The cheapest 
end essiest transmission is from indicators actuated by dynamos. 
This is also the cheapest form of indicator where they have to be 
fixed et both ends of the car. In considering the best form of trans- 
mission gear, it must be borne in mind that almost all types will be 
damaged on bogie cars by à derailment, unless the gear is designed to 
come adrift when the truck radiates too much. Whea only an insu- 
leted wire runs between the truck and the platform. the damage is 
limited to the rupture of the wire. There isnodoubt that all-mecha- 
nical transmission елга must be strongly made aad еле. зе throngin- 
out, so 23 to be protected against mad and water. Moving parts 
must. however, be accesible for lubrication. There is possibly not 


much improvement required in the design and workmanship of in- 
struments bv lesding makers. The ceatrifugal patterns are usuelly 
cheaper, but have the disadvontsze of not recording et verv low 
speeds. The cases should always be as weather-proof as possible. 

It is pointed out by the committee that there is a strong feeling 
among some engineers and tramway manegers thet it is most unde- 
sirable to place anything on the car which may tead to withdraw the 
motorman's attention from the road. It is suave ted that the fitting 
of speed indicators might act in this way. especially with young 
motormen, and lead to accidents which would otherwise have been 
avoided. 

From a careful consideretion of the tests of speed indicators which 
were specially submitted for the Tramways and Light Railways Asso- 
ciation tests, and of others previously tested, the committee have 
formed the following conclusions :— 

1. That there are now specd indicators on the market which, so far 
as the instruments themselves are concerned, have worked setis- 
fectorily during the tests, although it is not at present possible to 
state what their life is likely to be when fixed on tremears. 

2. That transmission gears could be made which might stend for 
some time the rough conditions met with underneath a tramcar ; 
their first cost and maintenance. however, must be considerable. 

3. That in view of the first cost and the cost of maintenance of 
instruments and transmission gear it would be a serious burden on 
tramway undertakings to ho ve to equip service cars with indicators, 

4. That as the proper maintenance of the existing equipment on a 
car already fully occupies the attention of the staff during the short 
time available between cers leaving and returning to the sheds, it is 
most undesirable to add anything more to à eir which will require 
attention, especially if this is not а vita] part of the equipment. 

5. Thet the clectries] form of speed indicator is the cheapest and 
easiest to fit, but from the tests it will be seen thet indicators of this 
{уре аррезг unable to stand the rough conditions of tramway 
operation. 

6. That if speed indicators are required at all. they should only 
be fitted on cars for instruction and test purposes. ` 

7. That except for special test purposes. no speed recording chart 
is necessary. aml a mileage recorder із not required. | 

8. That no indicator showing the maximum speed attained (hy 
ringing а bell or moving a maximum pointer) is of much value, es the 
authorised speed varies at different parts of the same route; and 
whereas it may be sefe to exceed а speed of, злу. 16 miles per hour on 
one part of è route, it may be dangerous on another pert of the samo 
route to exceed съел 4 miles per hour, 

9. That since the most successful form of treasmission is that in 
which a belt or ehain is driven from one of the car axles, the wear of 
the wheel will necessitate a constant adjustment of the instrument, 
otherwise there would be a considerable inaccuracy in the resding of 


the indicator. 


n —— a —X— 


Electrification of Chicago Main Lines.— According to 
" Engineering News " a railway electrification committee has 
been appointed by the Chicago Association of Commerce to 
investigate the problem of converting the steam railway terminal! 
lines to electric traction. The railways are represented on the 
committee by the presidents of the Chicago & Western Indiana 
Railway, the Chicago & Northwestern Railway, the Chicaso 
Burlington & Quincy Railway, and by the Vice-president. of 
the New York Central Railway. The city is represented by 
the Chief Smoke Inspector, the Health Commissioner, the 
chairman of the City Smoke Commission and the chairman of the 
council Committee on Local Transportation. The other members 
are Dr. W. К. M. Goss, of the University of Ilinois. the 
president of the Northwestern Elevated Railway, and several 
business men. The committee will appoint a chief encineer 
and engineering staff and will maintain permanent head- 
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SPEED INDICATORS ON TRAMCARS. 


About two years ago some correspondence passed 
between the Board of Trade and the Tramways & Light 
Railways Association in regard to the employment of speed 


indicators on tramears. The Board were of opinion that 


the evolution of an instrument for this purpose should be 
envouraged, and that it should be uscd at least for the 
purpose of training the drivers. Although the Association 
did not welcome the idea of using speed indicators to any 
great extent, they were quite willing to carry out tests on 
instruments supplied by the makers and to report generally 
on the results of such tests. Consequently, an advertise- 
ment was prepared asking makers to submit instruments 
and laving down terms on which the trials would be con- 
ducted. The Report has now been issucd, and appears as 
the April number of the * Journal " of the Tramways and 
Light Railways Association. 

It 15, perhaps, a little unfortunate that the trial of the 
speed indicators was complicated bv that of the transmis- 
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to this cause, as stated in the Report, will not exceed 7 per 
cent. This is still rather a large error, but its elimination 
would necessitate periodical adjustments of some kind. 
Some tramway engineers hold the view that a speed 
indicator on & car would withdraw the driver's attention 


from the road, on which it ought to be fixed, and that 
We very much 


sion gear, and that the makers of the instruments were 
responsible for the latter also. The design of a really satis- 
factory gear for transmitting motion from the bogie wheels 
to the indicator is by no means easy. It requires both 
time and money. Not only must any vertical oscillatory 
movement of the car frame be taken into account, but pro- 
vision must be made for the very large angular movements 
of the bogie in regard to the frame. This necessitates a 
gear with a great deal of freedom and many working parts, 
all of which are subject to wear and require maintenance. 
It is, in fact, the sort of thing that is repellent to the de- 
ser anxious for simplicity, cheapness and certainty of a 
wood result, We do not doubt that some makers felt that it 
vas not worth while to spend time and money on a problem 
of this kind when there was no certainty of a return, but 
rather a possibility that someone else would profit by their 


accidents would occur in consequence. 
doubt if any such difficulty would be found to arise, because 


the indicator would not be the primarv object in the mind 
of the driver; no such trouble, for example, arises in the 
driving of motor cars, in which quite as keen a look-out is 
necessary. Аз to whether speed indicators would prove 
useful from the point of view of safetv, we think much must 
depend upon the character of the road. If the road ig 
straightforward we do not see what would be gained, 
though drivers should be trained to know something of 
the limiting speed, for ié is scarcely fair to prosecute the 
drivers of motor cars for exceeding the limit if drivers of 
On the other hand, 


labours. 
Finally ten instruments and gears were received, and these 


were tested by running up to some thousands of miles; but, 
1х might have been expected, the tests were quite as much 
tests of the transmission gear as of the instruments. On 
the whole, we think it would have been better if makers 
had. in the first instance, been asked to send in a design 
ог the transmission gear they proposed to use. Since most 
kistruments require the same type of drive, it would have 
heen саху to select the best design, or to combine designs 
io give the best result. The number of designs used would 
then have been reduced to а minimum, most of the com- 
peting makers would have been put to the least possible 
"pense, and the different instruments would have com- 
peted on more equal terms. As it was, the Committee 
admit that “some of the instruments which did not give 


vy good results might have been quite satisfactory with 
[6 is also stated that 


tramcars can do so with impunity. 
where gradients are heavy, and special speed limits have been 
imposed by the Board of Trade for the sake of safety, we 
think speed indicators might prove а valuable safeguard. 
Only those who have driven and observed the speed by 
means of an indicator realise how very quickly the low 
speeds sometimes specified by the Board of Trade are 
reached ; and vet safetv, when the track is in a greasy 
condition, may depend upon the strict observance of these 


regulations. 
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Solectrics: A Theory explaining the Causes of Tempests, 


Seismic and Volcanic Disturbauces, and How to Calculate 
their Time and Place. By Atrkev J. Сооген. (London: J. D. 


Potter.) Pp. п. + 100 10s. 

Lothar Meyer in his * Theoretical Chemistry states that 
the proper ше. hod of invesiigaiing the correctness of env theory 
or hypothesis is, without reference to che facis, to deduce from 
it all logical conclusions, and then to compare these deduciions 
wich the actuel fects; if the facts agree with the conclusions 
the theory eiiains a high degree of probabilitv. The author 
of " Soleciries ” by no means pursues this method. He sup- 
poses the sun to be the source of » universal energy, embracing 
all known forms of energy, and he calls chis Soleciric force ; 
then, taking che phenomeaa which he wishes to explein, n 
turn, he endeavours со fit his theory round them. Judging by 
the fic, and also by che curious things it is made to do, "solec- 
(rie. force” would appear io be highly clastic, rather chan 
plasuic. The greater parc of the book consisis in calculations 
respecting che relative positions of the sun, moon and planets 
on the dates of рахо siorms, earthquakes, &с., and on these 
occasions solecirie force generally appears as a kind of static 
charge of electricity ; huc in (һе first 18 pages the general 
theory of soleccrie force is explained, and it chere seems to bea 
continuous currence of electricity. The solectric explanation of 
the rotation of the earch on its axis may be given as an exemple 
histruction or test purposes. m 13 а Каа н | ae begin wich, soleciric force 

Ие о ИРГИ Рента оез : | : r as an ore ut ( Eu rotor quantity, but it has, 
е se СО ее о шарча ed the veriical and hori- 

Y supported, One of the weak points of nearly all; zontal respectively, but not drawn at right angles to each other, 
seh instruments is that the indication depends upon the Тре р is 7 ОАЕ а Wind * per- 
Size А : gus manently acting on the side о 1е earth turned towards 
þe- б M tyre, and as this wears down, the indicator sun," and also “circulating freely past it." This es 
"comes Inaccurate. By designing the gear to be correct | behaviour explains the obliquiiv of the ecliptic, the earth being 

analogous to a permanently deflected galvanometer needle. 


m . ; 
the mean diameter of the wheel the maximum error due 


à more suitable transmission gear." 
possibly there is not much improvement required m the 
design and workmanship of instruments Бу leading 
makers. This remark applies to indicators of the class 
wed on motor cars; not to those used for experimental 
work and on stationary engines as these are obviously un- 
b for the arduous life experienced on a tramcar. 

Пе Committee conclude that there are speed indicators 
4 the market which have worked satisfactorily, but that 
itis Impossible to state what their probable life would be 
"atramear, The position in regard to transmission gear 
hot so clear, Such gears might be so made as to stand 
lor some time, but the Committee are afraid that their first 
^^t and maintenance would be considerable. This, № is 
aed, coupled with the cost of the instrument, would be a 
“tous burden on a tramway undertaking 1f service cars 
Pul to he so equipped; also, that the staff already have 
theit hands fully occupied without adding further equip- 
Ment requiring attention. The view is taken that if speed 
indicators are fitted at all this should only be done for 


- 
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The horizontal component is also an electric current and en- 
circles the earth a number of times. The mteraction of these 
two components produces rotation, hecause wires carrying cur- 


rents flowing in the same direction atiract each other, and vice- 
versa ! 


surprising, therefore, that the cost of 1000 c.p.-hours for these 
lamps, namely 2-2d., 12-5d. and 6-2d. respectivelv, compares 
unfavourably with that of the Welsbach mantle at 2-14. (gas 
at 3s. per 1.000 cubic ft.), the intensified mantle (1-2d.) and the 
Kitson light (0-8d.) The Table is stated to be taken from 
the book on ** Public Lighting Бу the author of the article in 
question, Mr. W. J. Dibdin (formerly Superintending Gas 
Engineer to the London County Council), but attention should 
certainly have been drawn to the fact that these figures were 
in no way representative of modern practice. Again, in the 
article describing systems of heating, no mention is made of 
electrical apparatus; but under " Smoke Prevention " ìt 18 
stated that electric heating can be dismissed as too costly. 
The solution of smokeless domestic heating is, by the way, 
looked for in the production of cheap gas at the coal fields, and 
its supply to our cities through high-pressure mains. 

Turning now to the article under the heading " Electricity,” 
we note that the subject is treated from the practical aspect, 
electricity being considered merely as “something which, 
consumed in sufficient quantities, serves to provide light and 
heat, and to propel tramcars and railway trains, and to drive 
machinery in workshops and factories.” An unfortunate error 
occurs in the second column of the article, а quantity of 
electricity in kilowatt-hours being stated to be 1,000 times the 
product of the pressure in volts, the current in amperes and the 
time in hours. The error is the less pardonable since the writer 
proceeds : * In other words: kilowatt-hours = 1,000 « volts < 
amperes x hours" In dealing with power in a later paragraph 
the same mistake is repeatedly made, power being three times 
stated to be— 

kilowatts = 1,000 x volts x amperes. 


The brief description given of a flame are lamp will scarcely 
he grasped by a non-electrical reader, since the hood of the lamp 
in the illustration is lettered to correspond with the reference to 
the carbons in the description. Both carbons are also said 
to be fed downwards, although the diagram illustrates one 
carbon vertically over the other. | 

Reference has already been made to the article on “ Gas and 
Electric Light Testing." И may also be noted —to quote from 
the article—that “the tolerance shown by public authorities 
to the electrical industry by neglect to establish а severe 
svstem of tests and punishments for default in supply. as т the 
case of gas, has gone not a little way to encourage the growth of 
the newcomer in the field of luminous energy." A biased 
attitude is obvious throughout this article, and is to be deplored 
in an епсусіора dia for reference by public officials. | 

As it is onlv possible here to refer to a few of the articles 
we may just mention that under * Thermometers " no mention 
is made of anv for taking readings at high temperatures. 
Municipal tramways are briefly dismissed in some 43 pages. Ш 
this section a Table, showing the summarised results of electric 
tramway operation in this country, would have been more 
useful if it had been brought more up-to-date than the financial 
vear 1907-8. 
` A rather remarkable omission is that neither under the 
heading ‘ Turbines,” nor under “Steam Engines," im fact, 
anvwhere in the book, is mention made of steam turbines. 


The author says that the soleciric theory is founded on the 
dynamical laws of electricity, and he explains that Newton had 
noo the advantage of knowing these laws, but the whole thing 
would be much more plausible if the first 18 pages were omitted, 
and soleciric force assumed to obey only new laws of the 
author's discovery. Оп p. 13 are two remarkable skeiches, 
evidently а product of impressionistic arc, showing “ solectric 
power forcing a passage through the insulating atmosphere." 

We ате exceeding our space, but we hope whe Editor will find 
room for one quotation, illustrating the author's graphic de- 
scription: " Flaming blazes issued downwards and were re- 
turned by the carth upwards. A negro was in mortal fright, 
seeing great electric sparks passing from him. Can it be con- 
tended," asks the author, “ that a storm is merely air in move- 
ment, afier such evidence ?” Е.Е. 


Encyclopédie Electrotechnique. Part 35: Les Machines Elec- 
triques Alternatives à Collecteur. By L. Вакииллох. (Райз: 
Librairie des Sciences et de l'Industrie.) Рр. 148. fr. EOc. 

This booklet forms one of fifty-four parts of an encyclopiedia 
of electrotechnies, 10 parts having now been published. The 
book under novice deals with alternating-current machines 
with commutators, one-half being devoted to rotary converters 
and the other to aliernating-current commutator motors. 

The treatment of the whole subject is of a mathematical 
nature, buc a good knowledge of elgebra and elementary 
calculus will cover all the mathematics used. For so cheap a 
book the arrangement and printing are very good, and the 
number of typographical errors is quite small. 

The theory of rotary converiers, both single phase and 
polyphase, is dealt with in а very clear manner. The com- 
pounding of rotaries is, however, only briefly mentioned ; we 
think thai chis subject should have been treated more fully. 

The greszer pare of the section on olcernating-current com- 
mutator moiors is given up to the theory of the repulsion 
motor. The proof tha? the transformer E.M.F. between the 
brushes iszero when the brushes are in the neutral position is, 
to our mind, rather laboured. The elementary mathematical 
theory of ihe single-phase commutator motor is given very 
fully, and compensated repulsion motors are briefly discussed. 
The regiment being of a theoretical nature, but little mention 
is made of the methods of preventing sparking at the brushes 
and other details of a more praccical nature. 

The book is so very inexpensive thai 16 would be a good 
inveszmenz for the student who is of a machemacical turn of 
mind. To ihe student who is not mathematical the book will 
be ОШ е use, for there is almost a complete absence of purely 
descriptive macer. A. E. C. 
The Encyclopedia of Municipal and Sanitary Engineering. 


Edited by W. H. MAXWELL and J. T. Brows. (London: Con. 
stable & Co.) Pp. xiv. +561. 42s. nett. 


This volume is intended to provide a handy guide in all 
matters connected with municipal and samtary engineering 
and administration. The constant addition to the duties and 
responsibilities of lo val authorities has doubtless rendered some 
such publication desirable, since 1t 18 obviously impossible for 
engineers and officials to keep themselves fully informed on all 
the subjects with which local authorities are now concerned, 
Many well-known experts have assisted in the compilation of 
the present work, which is of necessity very comprehensive. 
И, however, we are entitled to judge bv those sections which 
deal, or ought to deal, with electrical matters, we must say that 
this encyclopicdia. leaves much to be desired as regards an 
impartial (or perhaps we might sav modern) presentation D 
subjects of vital importance in municipal work. ае 
in the article on Gas and Electric Light. Testing ” а table 
setting forth the comparative cost of illumination hy various 
methods is given. Electrical energy 1s taken at 14. DE OMA 
and а 450 c.p. (250 watt) arc lamp, a 16 c.p. carbon ue E 
and a 65 c.p. Nernst lamp represent electricity. t is not 
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A NEW METHOD FOR THE ABSOLUTE MEASUREMENT 
OF ELECTRIC QUANTITY.* 


BY BURTON XcCOLLUM. 


Sunmary.—The author describes a type of dynamometer of E 
gensibility which allows electric. quantity to D qs cd the 
great accuracy. The proportional dimensions of the coils г 
degree of accuracy obtainable are discussed. 


-— 


In the absolute measurement of current. two classes oF А 
are available which are capable of considerable 5 x y yi 2 
electrodynamometer methods and current balances. у ы б 
form of apparatus measurements of current have ров и a Le 
a higher degree of accuracy has been attained than wi ы pa 
named type. There are, however, numerous possible sources 
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— * Abstract of an article in the '* Bulletin of the Bureau of Standards. 
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cent.), so that a very large error in determining this ratio would 
introduce but а very small error in the value of 7. The ultimate 
accuracy with which $ can be measured depends, therefore, on the 
accuracy with which the three quantities T,, К and C can be 
measured. These quantities can be determined with a high degree 
of precision by methods indicated below. This apparatus and the 
above equation may be used fur the absolute measurement of current, 
if such is desired. 

The time of vibration, Т,. may be written Ёп, where t is the total 
elapsed time and п is the number of vibrations occurring during 


that time. We have then mu 
— К T: 
i| —Q-—2zn C (1-т.), 


where Q is the total quantity of clectricity that has passed through 
the instrument while the movable system is making п vibrations. 
Thus the instrument may be used for the direct measurement of 
electric quantity. Ву using this equation as the working formula, 
a very high degree of accuracy should be possible. Ап inspection 
of the equation will show that it is not necessary that the current 
be maintained rigorously constant. Indeed, the current might 
fluctuate continuously within a range of ! per cent., or it might 
remain continuously too small or too large by as much as one part 
in 1,000, and the resulting error in Q would not exceed 1 part in 
100,000. The ultimate accuracy with which Q can be determined 
depends, therefore, on the accuracy with which n, К and C can be 
determined. Suitable methods for determining these factors are 


described below. 


in the use of the current balance, and, although most of these can be 
made small individually, they may, on account of their number, 
introduce uncertainty in the result. 

In electrodynamometers of the ordinary types the dimensions of 
the windings must be known with extreme accuracy, thus requiring 
that the coils not only be wound with great regularity and measured 
with great care, but permanency of both size and form must be 
asured. In the Gray electrodynamometer a great difficulty still is 
met with in measuring the torque, due to the erratic behaviour of 
all materials available for the torsion wire. They cannot be depended 
upon to remain constant with time, they vary considerably even 
vith slight changes in temperature, and they all have a greater or 
less tendency to take a permanent set when twisted. Again, both 
electrodynamometers and current balances have a rather trouble- 
some temperature coefficient ; and although artificial cooling may 
alleviate this condition somewhat, a certain amount of local heating 
inevitable, and the consequent change in the dimensions may give 
nse to considerable variation in the constants of the instruments 
between the time of measuring the dimensions of the coils and the 
time of making a measurement of current. 

There is here described a type of electrodynamometer which, 
when used to measure the electrochemical equivalent of silver, 
Appears to be free from the objections referred to above, without 
introducing other difficulties of a serious nature. The instrument 
consists essentially of a relatively large fixed coil, C,, Fig. 1, with 
its axis in а horizontal position, at the centre of which is suspended 
the movable coil C, with its axis parallel to the axis of the fixed 
coil when at rest. Attached to the movable coil is a cylinder. K, of 
some homogeneous material placed with its axis vertical and coin- 
cident with the axis of suspension. This cylinder should be of very 
regular dimensions, and should have a moment of inertia as large 
as, or larger than, that of the movable coil. If these two coils be 
connected in series in proper relation, and a current sent through 
them, there will exist a couple tending to hold the movable coil with 
its axis parallel to that of the fixed coil, and if the movable coil be 


i 


71 
! 


= 
C; 
2 


Fio. Е Fic. 
Determination of n.—A typical arrangement of the apparatus із 
shown in Fig. 2. В is a battery supplying current through the 
regulating resistance r,, to the coils C, and C, of the electrodyna- 
mometer connected in series. 5, is a single-pole double-throw switch 
which at starting is thrown over to the terminal d, so that the cur- 
rent is made to flow through the control coil C, which holds the 
movable coil C, at any suitable initial deflection (which need not be 
measured). The resistance of the circuit df should be previously 
adjusted nearly equal to that of the circuit ef, which contains the 
voltameter VÀ, and the terminals d and e adjusted so that the 
switch S,, when thrown over, makes contact with e an instant before 
breaking the current at d. When ready to start the experiment, 
the switch 5, is quickly thrown from d to e which starts the current 
in the voltameter circuit cf, and at the same time breaks the circuit 
of the control coil С, thus releasing the movable coil C.. and the 
vibrations begin. The instrument should then be permitted to swing 
freely for a sufficient length of time to permit the deposition cf 
enough silver for accurate weighing, during which time the number 
of complete vibrations of the movable coil is counted. When it is 


kiven an angular displacement and release, it will -oscillate as а 
lorsion pendulum. If now, the form of the field due to the fixed 
coils be such that the restoring couple is directly proportional to the 
angular displacement, a condition that can readily be realised, the 
period of the oscillation will be independent of the amplitude, and 
же will have, in effect, à torsion pendulum subject to the laws of a 
damped oseillation. 

The time of vibration of the moving system is, therefore, given by 

2r , А 

2-2. ==, Where В is the restoring couple 
| JR, K—a?/4K? 
| unit angular displacement, а is the counter torque due to the 
damping forces at unit angular velocity, and К is the moment of 
Inertia of the moving system. Since, as assumed above, the coils 
^re 80 proportioned that the torque due to the current i is propor- 
tional to the deflection 6, we will have Е = (1+0. where C is a 
constant of the coils, b the constant of torsion of the suspending 
Fire, and R the total restoring couple. We have, therefore, 


the equation T = 


= 2 
Түз эша шше апд T, m сы А 

Cabs a* 1 аё desired to stop the experiment, a reading should be taken of the 
| К 4К: K 4K? last maximum deflection @, at the end of у complete vibrations, 

» being the ti TNT у | AMT and about a quarter period later the current should be switched o 
^ Tu 1 у vibration obtained when current is switched off and at the same instant the position of the movable coil in its E 
8e PP and also its direction of motion should be noted. From these data, 
[227 dus | the value of п, the total number of vibrations, can be readily 
T. C T,? determined. In order to determine the position of the coil at the 
instant of opening the circuit, a telescope and scale, g, and retlecting 


mirror should be provided as in ordinary galvanometer work, Since 


This equation ; : 
со Че Ной is exact, and shows that damping introduces no error 
the scale is in motion its position must be determined by obtaining 


in the calculated value of the current. If the apparatus be properly 
пей, the ratio T,?/T,? can be made small (not exceeding 1 per 
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& momentary view of it at the instant of opening the circuit. 
Numerous ways suggest themselves for accomplishing this, one of the 
simplest, perhaps, being as follows: A portion of the scale, preferably 
the central portion, should be somewhat heavily shaded so that its 
reflection in the mirror will be very faint, if not invisible. À specially 
designed switch, S,, which is used to open the circuit, should be 
placed near the shaded portion зо that the flash caused by opening 
the switch will illuminate the scale for а brief instant. If, then, the 
switch be opened when the shaded portion of the scale is being 
reflected into the telescope, the scale will appear stationary, and 
its deflection, б, can be easily read. The brightness of the tlash can 


һе made ample by including a self-inductance, L, in series with the 
circuit if necessary. 


here described also possesses an advantage over the Gray electro- 
dynamometer in that the torsion of the suspending wires is eliminated, 
Further, the fact that the indications of the instrument are in a 
large degree independent of the temperature of the movable coil 
and of moderate variations in the strength of the working current, 
contributes greatly to the convenience and to some extent to the 
accuracy of the method. As to the sensibility of the instrument, 
it seems that owing to the very great apparent travel of the scale, 
which, as a rule, would be from 100 to 200 metres, the sensibility 
of the instrument шту safely be said far to exceed the limits of 
accuracy aimed at in absolute measurements at the present time, 
The constant of the instrument can be redetermined at any time 
without disturbing the coils by simply measuring their maximum 
mutual inductance, and this affords a convenient and accurate 
check on the stability of the instrument, which would in turn in- 
crease considerably the contidence that could be placed in individual 
measurements. The further fact that the quantity of electricity 
may be obtained directly without any knowledge of the value of 
the current being necessary, might often be of advantage where the 
electrochemical equivalent of silver or other metals is being deter- 


mined, or, in other cases, where the time integral of current is 
required. 


1 l 
The author next shows that n—nj + Jy 603 —"6 6), where 6 is the 


final deflection, and that the greatest accuracy is attainable if the final 
reading is taken when 6 is small. Assuming that the experiment 
has continued for at least half an hour, that the period of vibration 


is 15 seconds, that the final reading is taken when 6 is less than 
] 


10б that the scale is 2 metres from the mirror and that б, cquals 


1/25 radian, the author calculates that an error as great as 1 mm. 
in the final reading of the scale would introduce ам error 


of less than 1 part in 120,000 in the value of », and that any 


small error in reading 6, is reduced 7,536 times in the value of n. 
With reasonable care, therefore, the preeision of the measurement 


of Q would depend only on the determination of K and C. 


Determination of K.—In order that K may be determined accu- 
rately, the movable coil should have attached to it a cylinder of 
some homogeneous material suspended with its axis vertical and 
coincident with the line of suspension. It should be made of some 
material that is known to be of uniform density and should pre- 
ferably be of high electrical resistance so as to avoid excessive 
damping. Brass and other metal castings are objectionable because 
of the possibility of blow-holes and other defects which cannot be 
detected. Glass would seem to be a suitable material. А carefully 
made cylinder of glass would be expensive, but it would have the 
great advantage that any inequalities could readily be detected by 
simple optical tests. It would also be free from damping effects due 
to induced currents. The moment of inertia of such a cylinder 
carefully ground to size could be determined with great precision by 
calculation from its mass and dimensions. The most obvious 
method of determining the total moment of inertia of the system 
would be to take readings of the time of vibration, first without 
the glass cylinder attached and again with this cylinder in place. 
There are two objections to this method, however. The chief 
objection is that the torsion wire is subjected to considerably greater 
tension in the second part of the experiment than in the first, and 
this would undoubtedly affeet appreciably the torsion of the wire. 
This disturbance could be greatly reduced by using a multifilar 
suspension, but even then it would probably be troublesome. Fur- 
ther, it is practically impossible to find a torsion wire that can be 
depended on with certainty to remain constant even under constant 
stress. These errors can be almost entircly eliminated, however, 
by making a constant current flow through the coils while taking 
the period, and there would be no difficulty in making the electro- 
magnetic couple ae least 99 per cent. of the total couple. 

Determination of C.—Taking the formula given by Gray* for the 
mutual inductance between two coils, the author finally shows, with 


BETTINGTON DUST FUEL BOILER. 


At a recent meeting of the Yorkshire Local Section of the Institu- 
tion of Electrical Engineers à new type of boiler was described. 
The following particulars are based on the remarks made :— 


This boiler is of the vertical water-tube type consisting of mild 
steel top and bottom headers connected by stroight steel tubes, the 
top herder being fitted with doors for drawing tubes. А brick 
lining surrounds the innermost circle of tubes to form the furnace, 
on importent feature heing that no binding material is employed for 
these special fire-brieks. The tuyere or fuel pipe is surrounded by a 
water joeket into which the feed water is fed. thus forming at the 
same time г mud drum. 

The coa! is fed or shovelled into a hopper pleced at the side of the 
pulveriser end from there by a revolving worm to a chute which 
leads directly into the pulveriser casing. The pulveriser acts also 
оз a Можег, and after the coal hes been disintegrated it is delivered 
up into the dust chamber, the finer particles passing direct to the 
fuel nozzle, the coarse particles returning by gravity to the pul- 
veriser for re-grinding. The gases, on leaving the boiler, pess 
through en гиг heater. thereby. pre-heating the air prior to its being 
drawn into the pulverising fen. By thus pre-heating the air, coals 
containing up to 15 per cent. moisture, or even more, ean be easily 


disintegrated and burned. ез are provided in the pulvcrising 
fen intoke for regulating the amount of air, end the coa! feed is con- 
trolled by moons of a friction wheel driven from a sheft or by en 
edjusteble slide in the hopper. The emount of air end cos! can be 
instantly regulated end veried between very wide limits, thus imme- 
diately lacrossing or decreasing the rate of firing to suit any veris- 
tions in the етеп for steam. The tires moy be extinguished and 
re-lighted in g few seconds. The greatest emount of evaporation 
{Кез place in the inner row of tuhes.. The circulation being rapid 
гла the tubes vertical the scale deposit is much less then what would 
occur in inclined tubes, where the tendeney would be for the sezte 
to settle on the lower side end, under sluggish cireulstion, to burn on 


УЗ in petehes, resulting in blisters ог Бойз. 
the ratio of length to diameter of the fixed coil 


: In this ease it is ejected 
from the tubes by the теру circulating water, returns to the 
bottom header where there is less ebullition, settles, and is in due 
course blown out. 


It is well known thet practically perfect combustion of a finely 
pulverised fucl can be secured by the introduction of such fuel, with 
© proper sdmixture of air. into è heated furnace. Such а mixture of 
cir end fucl dust can be considered gs à coarse gos, containing all the 
cements necessery for complete combustion. 


à and of the 


moving coil 2.062, the radius of the fixed coil should b» 5-4 times 
that of the movable coil and that C is given by М, where M, is 
the maximum mutual inductance, tho coils being placed in that 
position. 


The tinal working formula is, therefore, 


току тү 
Q LUN ES T ). 
OM, т. 
The possible sources of error are discussed in the article at some 


length. It may be noted that the foregoing method for the absolute 
measurement of electric quantity has not yet been subjected to 


A true ges so con- 
stituted is explosive ; but in the less intimate mixture of a solid end 


э gos, the rote of transmission of the point of explosion is compera- 
tively low, and under the ordinary conditions of storage, mixture 
end transmission to furneces no explosions are possible. In fect, 
Е: | . this difficulty of ignition necessitates the surrounding of the dis- 
experimental test, so that the limits of the ultimate а attain- charge of mixed fuel and air with e furnsce of incandescent fire- 
able by it cannot be stated with great precision. As compared with 5 Prick, 
the Gray type of electrodynamometer and some types of the current Hitherto, although the benefits to be derived from pulverised 
balance, this instrument possesses, in common with the Rayleigh | fuel have been taken adventage of at ploces for burning cement in 
type of current balance, the advantage that errors a» the dimen- special kilns, no commercia! suecess hes heen established in its use 
gions of the coils are reduced manifold. The Rayleigh balance. T for firing boilers. The broad principle now adopted, and which, in 
however, possesses this advantage in greater degree, The method | combination with specia! details, has solved ие ao met ed 
pO ARE REPE EDUC IMEEM WC EE CERE CMM се ‘vious arrangements of the combustion chamber, consists m the 
i C , та | шн in Electricity and Magnetism, | piri ME я E gas jet inlet so constructed that à mushroom-shaped 
Vol. 11., р: аа 
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fame is produced within а closed ring of vertical water tubes, which ' their direct contact with its source of production. The boiler 
heating surface radiating from the central source of beat preventa 


are part of the steam-producing plant. 
The heating up and continuous ignition of the incoming stream 


of dust and air is effected primarily by the enveloping sheath of , 


products of combustion, now а true gas, or rather а mixture of 
gases (principally СО,, H,O, and N) and et a temperature of about 
3.000-Е. Obviously this ''self-igniter " cen never change its pre- 
determined poaition, no matter how greet г velocity is given to the 
incoming stream of combustible mixture. Ignition is now indepen- 
dent of the incandescent brickwork, which hitherto wes in turn 
dependent upon its proximity to the point of explosion for incen- 
descence. As an experimentally demonstreted fect, the point of 
explosion does not rise more than about 10 per cont. under the 
highest feed velocities it is practicable to employ. The tendency is 
for the enveloping gases to increase slightly in temperature аз the 
velocity is increased. At the same time these returning gases always 
ensure incandescent brickwork around the tuyere. This has the 
advantage of storing heat, which is sufficient, after a temporary 
stop, to re-start the fire by merely turning on the fuel supply. Obvi- 
ously with gravity and momentum acting in the same direction, t.e., 
vertical stream lines, no separetion cen take place in a continuous 
stream of mixture, no matter how great a difference there may be 
between the specific weights of its constituents. 

From the above it follows that the emount of air used can be 
reduced to the minimum required for the chemicel reactions involved. 
The mixture, which it is most importent should be es thorough as 
possible, is mede before the “coarse ges” is projected into the 
fumaee. As the solid portion forms theoretically only 1/114th pert 
by weight and an infinitely smaller part by volume of the mixture, 
it safe to assume that owing to friction it enters the furnace 
through the tuyere at the same velocity 23 its cccompenying air, 


whieh at this point is relatively high. But, owing to friction end 
but not 


‘pansion, the air very soon loses part of its initiel velocity, 
Although ; 8 


to the seme degree as the coarser perticles of coe] dust. 
they take fire immediately on entering the furnace, they take an 
appreciable time to become completely oxidised. 

The ash of the fuel in its passage through the zone of highest tem- 
sea I3 converted into a liquid spray. 
the bottom edge, being kept in molten вігќо by the descending 

ot geses, till it finally reeches the lower or “ dripping ” edgo of the 


A portion of this liquid , 
strikes the brick lining of the furnece and in time trickles down , is made for resonance. 


unequal expansion and contraction of any of the parts, thus 
preventing unequal stresses being set up. 

Among the many advantages of this system and construction of 
boiler may be mentioned the following :—Elimination of all standby 
losses, the possibilities of using the cheapest kinds of fine coal, the 
rapidity with which the output can be varied and steem rai:ed, the 
perfect system of controlling the amount of air supplied for combus- 
tion, the use of hot air, the free and unrestricted circulation of the 


water, the ease with which all the tubes cen be visually inspected 


|j Squier, of the U.S. Army. 


| 
| 


> mace proper. Being unable to adhere to the water-cooled sur- | 
‘es, It drips and fells cleer to the esh pit, which, teing relatively . 


bus the esh sufficiently to prevent the succeding drop from 
culhering to it. The result is thet the furnace cutomaticelly keeps 
Пе perfectly clear of slag at ell rotes of combustion, end deposits 
di me ш à manegeoble form, ie., smell globules ф іп. to } in. 
“meter, which are eesily discharged to en ash conveyor or raked 
out penodically—en operetion requiring but г few minutes. and not 
"Чир to be done at most more than once in 24 hours. This 
б sprey also serves г very useful purpose. It renders it pos- 
А m lining the furnace to dispense with the use of fireclay ; the 
н firebricks are merely stecked in position, and on firing up 
iud frst time the gases naturelly take advantage of all crevices 
^ ort-circuit to the stack. As even the best cowl contains some 
me this, being in the form of г liquid spray, also attempts to 
iip, ne sucked through with the gases. But es this slag 
ХМ hermetically seals all crevices and even large holes, at the seme 
Шр ШЕ the lining into one solid piece, as well as glazing the 
à surface as though with a smooth enamel. Experiment has 
own that even large holes several inches in diameter automatically 
the bur well as any space there may be between the top edge of 
loss n lining end its water top, thereby entirely preventing all 
m short-circuit of the gases. 

iut combustible mixture enters the furnace along its centre] axis, 
B | Soon after, and undergoes its most intense reaction in what 
leu termed the “point of explosion " for want of a better 
ae ter which it continues its path until deflected either hy a 
tially B - gas or the water-cooled metal top and in doing so is par- 
erce, ieee This partially cooled gas in which combustion, 
ita n ог the coarser particles, hes virtually ceased, envelopes on 
шо uward escape the “ exploding " mixture, thus actually form- 
шы an lining of gas between the “ exploding " mixture 
e сои lining and the water tubes of the boiler. which, in 
tial cd the temperature of the brickwork lining within ргас- 
pipe " bunds, But the "gas" lining, while preventing '"'blow- 
eal E (one of the most destructive phenomena we have to 
tion of th Tany form of combustion), does not prevent the utilisa- 
a» 1056 most useful heat waves, popularly known as ‘‘ radiant 
ck ihe ere able to pass directly through the “ g»s ” lining and 
2080ге by the brick lining and water tubes without involving 


cool, chills 


es 


at а relatively high tempereture it very soon chokes up 


throughout their entire length, the prevention of all air-leaks 
through the outer casing. the reduction in floor space, and the small 


amount of supervision required. 
Messrs. Fraser & Chalmers, Ltd., 3, London Wall Buildings, E.C., 


are the manufacturers of the planta. 


CORRESPONDENCE. 


md 
MULTIPLEX TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In your issue of March 17th Mr. В. S. Cohen describes 
а method of multiplex telephony, due to Major George Owen 
Referring to this, I beg to remark 
that this method is neither new nor is it the invention of 
Major Squier. In the “ Elektrotechnische Zeitschrift," . for 
1907, p. 484, I proved, in the article “ Uber Mehrfach- 
Fernsprechen," mathematically that with high-frequency 
Iternating currents multiple telephony can be pursued, 
in so much that every current might be the vehicle of a special 
speech. The currents produced must have such a high fre- 
quency that they do not produce sounds in the telephone. I 
showed also that the best effect is procured if an adjustment 
In this manner the alternating cur- 
rents with the respective messages are separated at both ends 
of the line—at both the sending and receiving ends. In the 
above-named article I mentioned also that I was able to 
transmit simultaneously five messages. I executed these 
experiments in the electrical laboratory of the Hungarian 
Post Office. А summary of tlis article appeared in the 


| ** Electrical World,” 1907, Vol. XLIX., p. 1228, under the 


title * Multiple Telephony." 

In the meantime I pursued my investigations relating to “ multiplex 
telephony " with high-frequency currents. In the “ Elektrotechnische 
Zeitschrift " of 1908, p. 1119, I published an article entitled “ Uber 
Wechselstromtelephonie," in which I showed the advantages of alter. 
nating-current telephony, and remarked that by the tuning of the 
alternating current to the circuit the speech can be transferred along the 
circuit without distortion. I showed also that the higher the frequency 
the higher is the intensity of the speech, and that in this way the much- 
discussed problem of the telephone relay can be solved in the easicst 
way, advantages which with loaded lines cannot always be obtained. A 
summary of this article appeared in the “ Electrical World," 1908, 
Vol. LII., p. 1307, entitled “ Alternating Currents for Telephony.” 

In the meantime I reported my experiments to the first Conference 
of the: European Post and Telegraph Engineers, and I communicated to 
the Conference the fact that I was able to transmit messages on a line 
15 km. long. This communication is to be found in the “ Comptes 
Rendus de la premiére conférence technique des administrations des 
postes et des telegraphes à Budapest," 1908, p.31. After these publica. 
tions there appeared in the * Elektrotechnische Zeitschrift," of 1909, 
p. 160, an article signed by Mr. Weinberg (of Washington), in which Mr. 
Weinberg not only verified my experiments on alternating-current tele- 
phony, but also proposed this method for trans-Atlantic telephony. a 
problem not yet solved to-day. А summary of this article also appeared 
in the ‘ Electrical World," 1909, Vol, LILL, р. 645, under the title 
“ Alternating Current for Telephony.” 

Later I worked much on the improvement of methods of multiple 
telephony, and in the “ Elektrotechnische Zeitschrift," of 1909, p. 902 
in an article entitled ** Zur Mehrfachtelephonie " 1 described а more dom 
plete form of multiple telephony, which ean be obtained by the use of 
electrolytic valves. In this case every alternatir g current is the vehicle 
of two messages, so that with the aid of n currents ?n messages can 
be transmitted. In the above-mentioned article I pointed out the great 
advantages of using high-frequency alternating currents for multiplex 
telegraphy, and the schemes which I found best for this purpose also 
appeared. А summary of this article also appeared in the © Electrical 
World.” 1909, Vol. LIV., p. 1058, under the title^* Multiplex Telephony.” 

‘It appears that the system of multiple telephony claimed by Majer 
Squier is only a simpler form of my method published in the “ Elektro- 
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technische Zeitschrift " of 1907, p. 484, and described also in the American 
* Electrical World," Vol. XLIX., p. 1228, in which my scheme is also 
reproduced, from which also it can be seen that Major Bquier's method 
is only a simpler form of mine, because he uses it only for two messages. 

I not only worked it out many years ago in the laboratory of the Royal 
Hungarian Post Office earlier than Major Squier, but I developed it and 
improved it with the aid of electrolytic valves to a greater degree than 
has Major Squier. Allthese methods and experiments were published in 
many European and American journals. And if Major Squier has 
dedicated this system to public use, I beg to remark that this was already 
done by the above-mentioned publications. 

I publish these facts only to prove my priority.—I am, &c., 

Ассозт MAIOR, 


Electrical Engineer of the Hungarian Post Office. 
Budapest, March 24, 1911. 


THE REDUCED CURRENT METHOD FOR LOCALISING 
FRACTURES IN SUBMARINE CABLES. 


TO THE EDITOR OF THE ELECTRICIAN. 


. А А . ( 
Sır: In connection with Mr. Black's test, described in THE 


ELECTRICIAN April 7th, there is a simple empirical formula by 
means of which the distance to the break may be found from 
each reading. Balance having been found as described in the 
article referred to, the result, R, is equal to the resistance to 
the break plus the polarisation error plus the contact resistance. 
Mr. Black assumes, for practical purposes, that the polarisa- 
tion error is inversely proportional to the current, and it has 


100 | 
been found in practice to be equal to — ohms, where c is the 


unreduced current to line in milliamperes when the balance is 
obtained. The contact resistance may be taken as approxi- 
mately equal to the CR per naut (r) of the core at the exposure. 


Then r=R-(*44), 


Applying this to the example given in the article: 
Ist reading: R—7,109», c=6 milliamperes, r=10», 


x= 7,083», 
2nd reading: R=7,127", c=3 milliamperes, т = 10%, 
х:=1,084=°, 


Actual distance, 7,088» 


This test, with the above simplified formula, has given excellent 
results in practice.—I am, &c., 


Electra House, London, E.C., April 15. х. WALD, 


WIRELESS TELEGRAPH WORKING IN RELATION TO 
INTERFERENCES AND PERTURBATIONS, 


TO THE EDITOR OF THE ELECTRICIAN, 


бів: We have read with much interest Mr. Tavlor's Paper 
on * Wireless Telegraph Working," and shall feel greatly 
obliged if vou will publish the following observations on the 
subject. 

Mr. Taylor considers the case of a directive aerial of trian- 
gular shape, excited on its fundamental oscillation. Now, the 
triangular aerial is only a particular form of the directive aerial. 
The ideal form consists of two vertical antenne oscillating in 
one-quarter wave-length and spaced half a wave-length apart ; 
these being joined at their lower ends bv a horizontal con- 
ductor which serves to excite them. If the two antennie are 
brought nearer together, or are inclined, the range and the 
radiation diminish, at first slowly and then rapidly. The 
whole aerial does not vibrate on its fundamental oscillation, but 
on the third harmonic. There are, in fact, three current loops 
and four pote tial loops on the aerial. [t is well known that the 
effect at a d'stance is due to the current. If, therefore, a direc- 
tive aerial is excited on its fundimeatal oscillation, the most 
useful part of the aerial—that containing the current loop— 
will be found in the horizontal portion, and the radiation from 
the aerial is very small. 


The conditions are quite the same as 
obtain where it is desired to inerease the wave-length of an ordi- 


nary aerial by introducing а self-inductance at its base. The 


range duninishes as the wave-length increases, for the current: 


loop becomes more and more shut up in the coil, which is unable 
to radiate. If, on the contrary, the same aerial be excited on 
its third harmonie, in such a way that there are two current 
loops at the lower ends of the vertical or inclined portions, the 
radiation will attain its maximum value. 

Mr. Tavlor, who kindly refers to our studies on directive 
aerials, contents himself with repeating the experiments of 
which the results were published three vears ago; but since 
that date we have continued our investigations and experi- 
ments, concerning which Mr. Tavlor evidently knows nothing. 


For he arrives at the conclusion that directive aerials are ad- 


vantageous for " communication over short distances," and 
he would not have made this statement had he tried exciting 
his directive aerial on the third harmonie as we have been doing 
for a long time now. 

We have made a series of very important comparative tests 
between a directive aerial which, excited on the third harmonic, 
gave a wave-length of 300 metres, and an ordinary aerial, 
equivalent to the other and giving the same wave-length. The 
measurements were made with a Duddell thermo-galvanometer 
at a distance away of 10 wave-lengths, and gave a ratio of 5: 1 
for the energy radiated by the two different tvpes of aerial 
respectively, for the same primary input. Dr. Kiebitz has, 
independently, as a result of a long series of experiments, 
arrived at the conclusion that the directive aerial has a range 
“ at least equal " to that of the ordinary aerial. 

It is hence evident, contrary to Mr. Tavlor's assertions, that 
hy the use of a directive aerial the same distance can “at 
least " be obtained as with the ordinary aerial. Мг. Taylor's 
other assertion, that the directive aerial is limited to use with 
short waves, is also inexact ; for Mr. Tavlor is concerned solely 
with a directive aerial in a fixed position. Instead of employ- 
ing a triangular directive aerial supported by a single mast, he 
has only to use a directive aerial made up of one horizontal and 
two vertical parts, the latter being each supported Бу a mast. 
Mr. Taylor has then only to separate the masts the necessary 
amount for him to be able to reach any desired wave-length. 
And we may add that with а single mast supporting a tri- 
angular directive aerial of suitable dimensions, and suitably 
excited, Mr. Tavlor could easilv radiate a 600-metre wave and 
attain at least the distance attained by an ordinary station of 
600 metres wave-length. Thus the directive aerial is at least 
on a par with the ordinary aerial, even from the point of view of 
the length of wave which it can radiate. 

In summarising what Mr. Taylor has written on this subject 
it appears that these aerials possess—from his standpoint— 
only one advantage, that is to sav, directivitv, with all its con- 
sequences; and three faults, which are: (1) Limited range, 
(2 impossibility of using a large wave-length, (3) use 
confined to two stations communicating exclusively among 
themselves. 

We have shown that the first two defects are non-existent. 
The third defect, Which would exist were it necessary to turn 
the aerial in order to change the direction of communication, 
does not exist either, owing to the fact that our directive system, 
having an antenna composed of several directive aerials, fixed 
in position and joined to a radio-goniometer allows of com- 
munication being effected in any desired direction. And since 
each directive aerial composing the antenna has neither the 
defect of reduced range, nor that of short wave-length, our 
system is on an equality with other systems, with the addi- 
tional advantage of dirigibilitr. We may further add that 
by employing. as we do at present, instead of two directive 
aerials at right angles to one another, an antenna composed of 
4, 6, 8... &е., aerials making angles with one another of 
45 deg., 30 deg., 22 deg. 30 min. .... &c., joined to a form of 
radio-goniometer with 4, 6, 8.... &c,, fixed windings, we are 
able to attain a great range with aerials of reduced dimensions, 
because we compose the effects of many aerials into a single 
very considerable resultant radiation, — We are, &c., 


E. BELLINI. 


Paris, April 16. A. Tosi. 
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requires greater exactness at low loads, besides the certainty of an 
easy start. It was usual to be satisfied if a meter read correctly on 
one-tenth of full load and started with one-hundredth; much lower 
figures are now being demanded. The conditions, indeed, are fairly 
stiff for a piece of apparatus that must not exceed a certain price, and 
in small meters it is difficult to comply with the specification, owing 
to the fact that the space available for the coils cannot be utilised to 
the best advantage. Alternate-current meters are generally made on 
the Ferraris principle ; this works with a sort of short-circuited arma- 
ture, and ell the difficulties which occur in direct-current meters in 
pessing the current through the system are non-existent. They 
can, therefore, easily be made to start оп, 1 ;th of full load, by increas- 
ing the torque by a suitable design for the coils. "This has, in fact, 
been doubled without any increased cost. The no-load consumption 
has been reduced by providing a nearly complete iron circuit for tho 
shunt magnetic field. With polyphase meters, which work on the 
two or three wattmeter method, the starting difficulties have not been 
altogether overcome, owing to the weight of the rotating parts, 
which consist generally of two discs. Electromagnetic vibrations 
have, however, been tried, and these act in such a way that the fric- 
tion of the pivots almost disappears. By this method there is no 
fear of any reading on no load, because it does not depend on 
any arrangement for increasing the torque at light 1034. А 
similar plen for neutralising the effect of friction magnetically hos 
been in use in America for some time. 

The effects of any fluctuation in voltage on »!ternate-current meters 
haz been largely avoided by properly proportioning the leakage fields 
to those which act magnetically on the rotating parts; the newer 
types are also independent of any changes in the frequency. With 
small alternating-current meters for less than 3 amperes, there is the 
difficulty that the ohmic drop in the main circuit, added to the induc 
tive drop, makes the tota! loss considerable. Very litt!e improve- 
ment scems like!y in design; many designs exist, ond an equally 
large number have been dropped. Some improvement in the con- 
struction of the component parts may bo possible, though litt!e 
change is to be noticed in the recording mechanism. A meter for 
5 amperes and 220 volts, with a msximum torque of 4 gr. em., hos a 


turning moment of only 0-1 gr. ст. with a load of оло 25-watt mets! 


lamp, ond the slightest unevenness in the recording mechznism will 
effect it. It is probable that attention might profitably be directed 
to some method by which falling weights serve to drive the {гїп 
through an escapement. 

The watt-hour meter, constructed on dynemometrie principles 
according to Thomson s design, is very simple and very cheap; but, 
owing to the fact that there is so little that is really capable of im- 
provement, it remains much where it was. Sparking produces 
changes on the commutator, and the friction produced by the wear 


on the brushes tends to incresse with each day of use. A much 


higher torque than is necessary with alternating-current meters 


might do something. It already amounts to 6 or 8 gr.cm., 
and on an average the Joss in the main circuit amounts to 10 watts. 
The no-load losses have been reduced on three-wire circuits by con- 
necting the shunt between the middle and one of the outer wires ; 
but this is not free from objection, seeing that the voltages on the two 
sides of the system sre not necessarily equal, There has been a good 
deal of difficulty in keeping the no-load loss below 1-5 watts on 110 
volts. The Thomson type of meter is hard to edapt to modern de- 
mands. The auxiliary coil, used to counteract friction at the start, 
cannot be much increased in size without fear that the meter may 
read on no-load, and the friction between brushes and commutator is 
an ever variable quantity. It is, therefore, not possible to adjust it to 
start аз definitely аз the alternating-current type. Starting and 
sparking troubles have still to be completely overcome, though much 
work has already been done. Some makers have replaceable com- 
mutators and brushes, others move their brushes by means of a lever, 
so that the point of contact depends on the load. The device due to 
E. O’ Keenan may be mentioned, by which the brushes are continually 
vibrated, thus neutralising friction, and allowing, as alleged, of a very 


ie аә н. 


НЕ LAYING AND MAINTENANCE OF TRANSMISSION 
CABLES. 7 


Mr. C. Vernier's Paper on this subject, of which an abstract 
appeared in our issue of March 10th, was discussed by the 
(lassow Local Section on the llth inst. The following 18 


a brief account of the discussion. | 

Mr. MitcHELL (Mains Superintendent, Glasgow) was surprised at the 
advocation of cast-iron troughs. In Glasgow they had abandoned these 
«me years ago, mainly on account of electrolytic action on lead-covered 
ables A great objection to cast-iron formerly was that it was made 
tw small in diameter, with resultant trouble and injury in drawing 
in the cables. With regard to the filling in compounds used, bitumen 
№ found approximately 23 times the price of pitch. They had, in 
Giger, used pitch with satisfactory results for the last eight years. 
Recently they had been trying a mixture of pitch and ground or pow- 
derd whinstone. They found it quite plastic. One of their tests was 
t bend it in the form of a М and then reverse to N without cracking. 
This mixture while being quite suitable was also very much cheaper. 
With regard to the covering of three-phase high-tension feeder cable 
pints, he exhibited a wood model of а porcelain sleeve they were using 
ina Junt box; the sleeve was immersed in oil or special compound. 
The cable was bared unequally at both ends where the joint was to be made, 
and the porcelain clover leaf section insulator slipped on in place. The 
Jant was made with sweated thimbles and the porcelain drawn over it 
vasto cover the bare metal work. There were rings on the porcelain 
to keep it concentrie with the joint box. the glands in which were of the 
wal pattern, wiped or bonded as required. — 

Xr. D. M. MeLeop (( ‘lyde Valley Electrical Power Co.) preferred т 
Pace of any draw-in system a duct laid direet in the earth. He instanced 
à Gs recently on their system where they were using cement ducts and 
diring a subsidence the duct became severely cracked, intensifying 
th injury to the cables. He wanted something that would yield like 
red, As to an efficient. lubricant for a draw-in system, soft soap 
тах deleterious, due to chemical action of the soap on the lead or 
amour: petroleum jelly was quite good though more expensive. In 
lis experience he found flaked graphite by far the best. He considered 
en "atom the best for continuity of supply. They had experi- 
чү electrolytic action of wood on lead referred to and were row 
ie Murray's steel bridges for supporting the cables. He was also 
"ton that armoured cables were the most efficient and the cheapest 
“һу lor transmission purposes, 
i p | reply to the various points raised, recommended tho 
n е ducts. rather than fibre. conduit. He found pitch 
йр mL readily, allowing moisture to penetrate the cracks. No 
Wai ied soe, the addition of whinstone would only increas: this 
тИ ee Кое not se how the elasticity was increased in any 
Pit, Dc Г put and at the same time making it more or less 
Кя NO nen shown by Mr. Mitchell was certainly intcresting, 
tant of a br, i ea aes of oil between the various phases, that is the 
Mitis anil int i porcelain surrounding and separating th? various 
davate] $ г stop the creeping з? well as th» insulator he had 
Pint out Ane о phase. With regard to concrete ducts, h^ would 
damage DANSES Wer? more for protection against mechanical 
Neresstle an m e and not against subsidences. His experience on the 

The dice PPY WAS that petroleum jelly was the best lubricant to use. 

Icusston was then adjourned to the May meeting. 


BK EEE 


DEVELOPMENTS IN THE MANUFACTURE OF ELECTRIC 
METERS.* 
BY W. LUBACH. 


sett devlopments have been made in this department of late 
Ош | ic general principles remain much as before ; but the 
ML Increased demand for meters has reacted in such а way 
Reichuanatate general improvement to take place. The German 
ош би) met Vd that “а single factory is at the moment turning 
improved P ау, and on all sides factories are being extended and 
Germany jte | d | the output in Germany is for the export trade. In 
TM dedi there are 10 times as many meters in use аз was the 
the next. d Ago» and simular progress seems likelv to take place in 
із seyen у Statistics seem to show that the life of a meter 
Years. 

MT s demand for meters is due indirectly to the metal lamp, 
ave heen Sri the greatest influence on the specifications that 
atge one ad » À meter for 10 amperes at 220 volts is quite è 
tO Sar Wadays, but the main demand is for those taking from 
ampere ds do years ago a shunt current of 0-03 or 0-04 
Itself с owable; but it is now sometimes found that the meter 
"ieumes more than the lamps in the case of a very small in- 


easy start. | 
Meters constructed on the dynamometric principle are very sensi- 


tive to an external field ; this has been specially noted now that accu- 
racy at low loads has been much insisted on. Small errora have 
finally been traced to the magnetic effect of the earth's field, and 
some makers therefore provide their meters with astatic armatures. 
Pendulum meters with short pendulums are nearly free from outside 
influences, but their complicated construction seems likely to pre- 
vent their general use in small installations. Meters of the nagneto- 
motor type have been much used of late years. They take no cur- 
rent gt no-load, are independent of external magnetic fields, can be 


&allatio : 
B Ц. It 13. AG > m irf . . 
therefore, necessary that the shunt circuit should made even in the smallest sizes from 1 ampere to 3 amperes, and de- 


lot take 
more i r K 1, | 
10 дт. em. Their construction has been much simplified. and the 
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price reduced. The contact-resistance between the commutator 
and brushes is variable, and in the newer types of meter the brushes 
are arranged so аз to be movable along the commutator, and this 
movement is effected hy means of a coil in series or in parallel with the 
brushes, which causes movement as soon as the contact resistance 
changes. The segments of the commutetor are also shaped in a 
special wav, so that when the brushes are displaced, the zone of com- 
mutation is similarly displaced. It is thus possible to produce an in- 
crease of torque, which is effective in the face of all kinds of likely 
forms of friction. To ensure a certain start the armature coils are so 
adapted to the shape of the permanent magnet that all the conduc- 
tors on the armature contribute towards producing the torque. In 
the older forms, a start was not altogether certain even with 1 per 
cent. of full load ; now it will start with half that amount, and some- 
times even with less. The armature is often put in parallel with a 
resistance carrying the main current, and the fall of pressure amounts 
to ] volt ; in those meters in which the armature carries the whole 
current, the drop is 0-3 or 0:5 volt. "These latter meters are not 
affected by the change of contact-resistance between commutator 
and brush, but if a short-circuit takes place on the installation the 
brushes are often destroyed and the commutator injured. For this 
reason such meters are often provided with verv carefully adjusted 
fuses, or with small maximum cut-outs, which short-circuit the meter 
in cases of overload. Short-circuits are apt to affect. meters of this 
tvpe, the armature consisting only of a copper disc, which rotates in 
a bath of mercury. Some of the mercury mzy be thrown out of the 
bath, and often the strength of the permanent magnet is affected. 
The torque diminishes in proportion to the current, so that in the 
smaller sizes it amounts to 0-5 or 1 gr. cm. at full-load, and the instru- 
ment is apt to be very sensitive to friction of various kinds. It has, 
therefore, not found a large field of usefulness in small installations, 
but in larger sizes it has been very useful, and the voltage-drop in the 
mercury bath is usually less than 0-01 volt at full load. 

Electrolytic meters are very correct on the smallest loads. The 
cells with mercury anodes have been much improved by the use of a 
solution containing the iodides of mercury and potassium as the elec- 
trolyte, and the formation of crystals, which affected the reading of 
the older types, is thus avoided. ‘These meters have not been in use 
for a sufficient time for us to be able to be quite certain with regard to 
Bome points—e.g., as to whether the process is always exactly rever- 
sible—and also whether traces of atmospheric gases and other slight 
impurities are entirely without effect in producing small disturbances. 
One defect is that there is no registering apparatus, and it is felt in 


some quarters that this is not entirely satisfactory from the point of 
view of the consumer. 


LEGAL INTELLIGENCE. 


e cac 


Cruse & Others v. Willans & Robinson. 

Мг. E. Pollock, Official Referee, has given judgment in this action by 
Mr. H. Cruse (trading as the Cruse Controllable Superheater Co.) and 
Messrs, E. Grether & Со. against Messrs. Willans & Robinson for the 
recovery of £10,000 damages for alleged breach of contract in regard to 
the manufacture by defendants of superheaters for plaintiffs. 

The hearing of the case was commenced in Manchester on Oct. 5, 1910 
(see THe ELECTRICIAN, Oct. 7, 1910, page 1082). but subsequently 
it was transferred to London. The case took 55 days and much 
technical evidence was given by both sides. By way of defence 
it was pleaded that the defects (if any) in the superheaters manu. 
factured for plaintiffs were caused by faulty design, for which they were 
not responsible, as the machines were made to plaintiffs own designs. 
Defendants also counterclaimed for £1,900, being balance of price of 
superheaters delivered, the cost of dies, бе. 

In the course of his reserved judgment, Mr. Pollock said that the 
evidence of both sides proved that the superheaters did not. fail by 
reason of faulty design, but entirely through bad workmanship, and he 
found for plaintiffs 53.535 damages, with costs on the higher scale. 


White v. Darlington Corporation. 

At Darlington County Court last week Mr. Јах, White sued Darlington 
Corporation for the recovery of £2. 6s, 4d. and £2. 5s. 24., alleged to be 
overcharges on plaintiff's. account for supply of electricity owing to 
defeetive meters installed by the Corporation. 

Mr. С. TAYLOR, for the Corporation, contended that plaintiff was pre- 
cluded from bringing the action in regard to the first amount as it related 
to the quarter from December to March, 1906, and under the Publie 
Authorities Protection Act the action must be brought 
of the act of default complained of. ; я d 

Mr. G. К. Lucas, for plaintiff, said his client applied to the Board of 
Trade for one of their inspectors to inspect the meter under the provisions 
of the Electric Lighting Act, 1382, but the appliention was refused. 
Considerable correspondence had taken place between the town clerk 
and his client with a view to a settlement, it being clear that the meter, 


within six months 


which was not certified, had not properly registered consumption. Yt 
was not until October, 1910, that the Corporation detinitely refused to 
refer the matter to arbitration, and that was well within the six months 
of the action. He submitted that he should not be stopped because he 
did not formally commence an action within six months of the complaint. 

His HoNovn said that on the grounds submitted by Mr. Taylor he 
would have to give Judgment for defendants in the first case, with costs. 
With regard to the second ease, he thought the Corporation should make 
some concession to plaintiff, who had clearly been charged for more 
electricity than he had consumed. 

After consultation, it was agreed that the Corporation should refund 
da. 2d. of the £2. 5s. 2d. which Mr. White had paid, cach side paying 
their own costa, 


ж е ——— — M к — мы 


Workmen's Compensation. 


In the Manchester County Court last week Judge Mellor, К.С, was 
asked to confirm an agreement under which Manchester Corporation 
would pay £50 аз compensation and costs to Mrs. E. Wood (a widow) 
for the death of her son. 

Mr. FARRINGTON., for applicant, explained that Wood was employed 
as а cleaner of machines, but was expressly instructed not to touch any 
switchboard until it was certified safe by a superior officer, On Dec. 11 
last he was sont to a sub.-station at the works of the Metropolitan Amal- 
gamated Railway Carriage & Waggon Co.. Openshaw, to clean а machine. 
An hour after entering the sub.station he was seen to be enveloped in 
flames, and had received a severe clectric shock. He died a few days later. 
Counsel] was, however, unable to bring evidence to prove that the accident 
arose ‘out of and in the course of the man's employment." The Cor- 
poration had, however, offered to pay £43 and £7 for legal costs. 

The ЈерсЕ: But if the man went into the place in the course of his 
employment and came out in flames, surely that raises а presumption that 
he met his death in the course of his employ ment. 

Mr. DENN (for the Corporation) contended that this was rot so, because 
the sum was in the nature of a gratuity. not a lump-sum settlement for an 
admitted liability. As the case had aroused public interest he. wished 
to explain that the man was only sent to clean a rotary converter which 
was " dead " at the time. Instead of being content with that, he must 
have gone into a telephone box, obtained keys, opened a cubicle fastened 
by two padlocks, and unscrewed the front of the switchboard before 
coming into contact with the machinery. 


——— —-- 


At the Hastings County Court recently the Hastings & District 
Tramways Co. sued а passenger for 2d. for the carriage of a parcel. 
Мг. Pearson appeared for the company, and defendant (in. person) 
argued that the parcel (a roll of felt) was personal luggage, and that as 
such he was entitled to carry it on the car, under the regulations. 

The Jubak, however, while declining to give а hard and fast definition, 
held that personal luggage consisted of ©“ wearing apparel and things a 
person takes about." 


Judgment was given for plaintiffs with costs. 


PARLIAMENTARY INTELLIGENCE. 


ee 


Rotherham, Maltby & District Rail-less Blectric Traction 
Bill.—The promoters have decided not to proceed further with this 
Bill. 


The Freight Tunnels of Chicago.—1u a Paper read by 
Mr. W. E. Worth before the Electric Club of Chicago, the 
author gave some interesting information with regard to these 
tunnels, which are considered to be unique. The work done 
in them consists principally in removals of earth from the 
excavations of new buildings, the delivery of coal, the removal 
of ashes, and parcel traffic, Five different kinds of electric 
locomotives are used. A train consists of a locomotive and ten 
cars, each 12.5 ft. long and 4 К. wide over all. The motorman 
constitutes the entire train crew. Ordinarily one man can 
handle eight train movements a dav, or the equivalent of 
RO carloads. One carload is about equal to the load on a 
one-horse drav. The largest locomotives are equipped with 
two 25 H.P. motors. An overhead trolley is used. and direct 
current at 250 volts is employed. Tt is asserted that the publie 
freivht-receiving stations receive freight packages which would 
otherwise require the daily employment of 1,200 waggons in the 
Loop district. The bottoms of the tunnels are about 42 ft. to 
45 ft. below the street, though where the lines pass under the 
river, which they do at 12 places, the depth is increased to 65 ft. 
Electrically-operated pumps are used to pump the sewage into 
the sewers, which are on a higher level than the tunnels, and 
electrically-operated points are being installed. The average 
speed of the trains is about 8 miles an hour. 


МИ 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. -The wndermentioned Applications (except those marked t) ave not open to 
padi: inspection until after acceptance of Complete Specifications. Those marked * are 
yer, y inspection 12 months after the date attached to them, if they have not been published 
Peto y In the ordinary course. Names within parentheses are those of communicators 
inventions, When complete Specification accompanies application, an asterisk is affixed, 


a "NE February 6, 1911. 

éved Jones. Electric resistances, 

irs Нут Becok, Manufacture of electric resistances. 

~ S7ANTAR & CLEGG. Lamp holders for incandescent electric lamps. 

ex Mitos Morris Konn. Electric heaters," 

v^ AUANSSE, Constructing the conduit and track for a slot system of electric 
(Convention date, 5/2,10, France.)* 


traction. 
1021013029 B.T.-H. Co. (С.Е. Co., U.S.) Mounting electric conductors.* 
February 7, 1911. 


59 CAPELL. Transmitting electric impulses.* 

PN UFfENHALOH. Electrical resistances. 

s е Current collecting device for rapidly moving vehicles. 
АЯ зон. Time control of electric circuits. 

“101 TREELHORN, Driving mechanism for electrically propelled vehicles. * 


| February 8, 1911. 
1m LavP-URNE. Electric battery. á 
23 MAX FRANZ. Electrically-operated crossing-barriers. 
Be ine AND ORDNANCE ACCESSORIES Co., LANGLEY & PRICE. 

Aer o 

d 5 Sterilisine water by means of ozone. (Convention date, 9/2/10, Franz>.)* 
5 rane Electric furnace for treating gases.” | 

и: [т Co., & Носсвтт. Controller for electric lifts and the like. 
TE br STEVENS. Petrol-electric transmission for vehicles and launches, 

1 Be ee (GE. Co, US.) Vapour electric devices.* 

Herd Boiers, LTD., & Twiss. Electric insulators.* 
February 9, 1911. 


35: ПНА & Ексирв & MoRTIMORE. Maenetic separators. 
TN & ]urgRIAL Lamp Works (Вкімѕроугм). Manufacture of tungsten and 
T t lix? metal filaments for Incandescent electric lamps. 
Nee os Watkin Co. Regulating and controlling the pressure in an 
atric circuit, 
VM Sveter, Воотнву & Paterson, Combined magneto-ignition gear for internal- 
?fn?ustlon engines and wireless telegraphy apparatus. 


February 10, 1911, 
0 Curr. Maznetic compasses. J 
Ho Hn Underground electric cable trouehing. 
Акон ELEKTRIZITATS-ZAHLER FABRIK С.м.в.Н. Prepayment electric meters. 
349 jc vention date, 6/4/10, Germany.)* | 
^: M-CBeRtv. Automatic telephonic system selectors. (Convention date, 10/2;10, 
.. United States.)* 


3455 Scorer & PARKINSON, 


Lon 


Electric lighting 


Electric lighting of motor-cars, railway vehicles and the 
351) Wa: gp. 


lohan Rheostats or the like.* 

T n Intercommunicating telephone systems and apparatus. "E 
153 С irs & Putri, Supporting electrical incandescent lamps or the like. 
s) QGTATYONSCHATZL, Electric furnaces.* 


ЎЗ Rover, Electric incandescent lamps. (Convention date. 12/2/10, Етапсз.)* 


à February 13, 1911. 
385 RADEN & Co. & Merz, Switches ^ | 
wes VIATELL & Heap. Continuously and automatically indicating and recording the 
157 ge ation of the insulation of electrical conductors. Р | 
| тое and refining metals and the like in crucibles by means of 
, “па! heating. 
id PEOALL, Recaivine and transmitting telegraphic and telephonic messages. 
kt. -Ges, Becwn, Boverte. Er Cre. Marine turbine installation with two shafts. 
(Convention date, 1] 2:10, France.)* ? | 
АПИТЕ. Control of high-frequency oscillations for use in wireless telegraphy. 


L¥¥. Power transmissio arat 
jut E Р n apparatus, ; / 
9551513449 WEINTRAUB. Electrolytic meters. (Convention date, 14/2/10, U.S.)* 


3l Monts & February 14, 1911. — 
373 ae Lister, Morris & Watson, Electrical influence machines, 
p LEM Voltage revulators. * 

122 is LECTRICAL CO., RAWLINGS & SWEETSER. 
wee MAKE. (United States Light and Heating Co., U.S.) 
Тау and the like vehicles.* 

50 & THORROwGocD. Single-wire telephone systems.* ; 

"A.U SIS WIRELESS TELEGRAFH Со., & Sankey. Couplings for rotating 


Switches. * 
Mounting dynamos on 


pus pmachinery, 

dag Utes Xs Р à " 

179 К 88 Resistances for electrical heating and cookine apparatus. : 

| ELS Jones. (Oesterreichische Daimler-Motoren-Ges. Akt.-Ges., Austria.) 
“tric railless trackway with above-ground current conductors. (Divided 


o КА ао оп 27.798/10. 29,11/10.)* 
"T Brgy ere: Electric welding or soldering. | 3 
Н, Co., & WEDMORE, Electric circuit controlling and protecting devices, 


February 15, 1911. 


d AUSTIN. Electrical fuse boxes. 
ixi "i lectric signs, 
+ їйє Tramway points and point-actuatine mechanism. 
ср & Wacker, Horrocks & Со. Electrical connector. | ‚ 
ig Рр А9 Radiating heat from sparking-plues of internal-combustion engines. 
(E 125205, Spark plug. (Addition to 7,617/10. Convention date, 8/10/10, 
many.) 
82 [LIPS t à n H 
des Је; м3. Electrical apparatus for the manufacture and welding of metal articles. 
7 ds. Charging and discharging electric accumulators or secondary batteries. 


, fAtsition to 22,518 29.) | x 
‘AZELLIER. Electric Sparking-plug. (Convention date, 17/2/10, France.) 
kc Separation of alternating electric discharges. 
- MARCZEWSKI, Alternatine current induction motor. 
i p AUER, Mapnetic clutches, 
В.Т.-Н. Co, & WepbwcRE. Switches. 
Naripe Prentice, Electrical heating and ccoking devices.* 


February 16. 1911. 
AkT.-OEs. Enclosed arc lamps. 


fal 
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389] Koes "3 & MaTHIESEN 


ayo wel 2 10. Germany.)* 
3.318 Rating & Kur 


(Convention date, 


eh Electric fans, 

z ntercommunication telephone systems. : 

os ' =: Н ‘ Н 

bus OtFAsTEAU. Commutator for radiotelegraphic plants with indirect excitation. 


(Convention date, 30.7.19, Belgium.)* 

Y 9n date, 30.7 19, Belgium.) | 
ык Pris., OIRARDEAU. Radiotelegraphic plant. (Convention date, 1/12/10. 
9586 Eug OIPARDEAU, High-frequency alternator. for radiotelegraphic and radio- 


- telephonic plants, (Convention date, 9/5/10, France.) * 


69 


3,949 Emre GIRARDEAU. Sender with direct excitation for radiotelegraphic plants 
(Convention date, 30/7/10, Belgium.) * 

3,969 Ѕмітн. Incandescent vaporlamps. (Divided Application on 19,608 710. 22/8/10.) 

3,970 CLARK. Overground telegraph, telephone and other electric conductors. 

3,971 Cooper. Recording instruments. 

3,996 Evans & St. HELENS CABLE & Коввев Со. Electric conductors. 

4,000 LEETE. Attachment or cover for telephone mouth-pi2css, 

4,002 Warwick MACHINERY Co. (1908). (С.Е. Co., U.S.) Governing mechanisms for 
elastic fluid turbines, 

4,004 Merz & Hunter. Electric current distributing systems. 


February 17, 1911. 

Electric connections and switch control. 

Jupp, Fraser & Eastern TELEGRAPH Co. Perforating the signal-controlling 
tape to be used with automatic telegraph transmitters. 

WHITEHORN. Dynamo-electric eenerators and motors. 

CLAREMONT. Hygienic interceptors for telephones. 

UNIONWERK MEA С.м.в.Н. ELEXTROTECHNISCHE FABRIK ÉISENWERK, Magneto- 
electric ignition apparatus. (Convention date, 17/2/10, Germany.)* 


February 18, 1911. 
Connector for electric conductors. 


‚118 Клилмс & Krause. etri 
Automaticaily-timing the magneto-ienition of internal- 


4,1 

4,124 HATFIELD & DEAN. 
combustion engines. 

4,190 BARNARD & EDWARDS. 


1 Motor controllers.* 
4,191 BARNARD & EDWARDS. 


Push button circuits for electric controllers. * 


February 20, 1911. 
4,256 Акт-СЕз. Brown, BovERIE ET Сів. Compounding commutator machinery, 
(Convention date, 19/2/10 Germany.)* 
4,266 LgBLANC. Vapour electric apparatus. 
4,232 Каскетз. Telephone Systems. 
4.286 & 4,287 MAcDoNALD. Electric motors and pumps. 
4,300 Murray. Plouch for the conduit tramway system. 
4,332 FOURNIER D'ALBE, Selenium cells. 
4,346 PovsER & BRAMELD. Hydraulic transmission of power. 


ee —— — 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS. 


869 Ми.сн. Alternating electric current regulators of the induction type. 

3,098 CuiLps & Hitt. Electric controllers, 

3,185 Joer. Portable electric battery lamps. 

3,199 COMPAGNIE DE SIGNAUX ELECTRIQUES POUR CHEMINS DR FER. 
controlling railway points and signals. (11/2/09.) 

3,294 Hanpcock & РукЕз. Electric meter systems. 

3,336 B.T.-H. Со. (С.Е. Co, U.S.) Manufacture of brushes for dynamc-electric 
machines and other carbon articles. 

3,361 WiLLIAMs & SrEvENsON. Automatically, electrically, and mechanically connect- 
ing and suspendine an arc lamp, electrolier or other weleht. 

3,518 AsHton. Employment or running of electric lamps on alternating current 
circuits. 

3,582 WALL. Calling apparatus for telephones and the like. 
14,009/10.) 

4,190 Стввѕ & ЗаАмоускогт FOUNDRY Со. Electrical controllers. 

4,230 CuNLIFFE, CuNLIFFB & Dewhurst. Electric contacts for operating signal and 
other apparatus. 

4,299 Cunnincton. Twin electric incandescent lamp holder. 

4.885 JOHNSON & PHILLIPS, LtD., & Brockie. Magazine arc lamps. 

4,910 Marcont’s WIRELESS TELEGRAPH Co., & FRANKLIN. Wireless telegraph receiving 
Stations. 

4,950 MASCHINENFABEIK OERLIKON. Governing mechanisn of electrically or mezharic- 
ally driven machines with variable numbers of revolutions, (28 6, 09.) 

5,054 gi. оен or armoured electric switch fuses. (Cognate Application, 
13,843,10.) 

5,119 Siemens Bros. Оумлмо Werks. (Siemens Schuckertwerke Ges.) 
of the speed of polyphase electric motors. 

5,416 RaiLiNG & ANGOLD. Arc lamps. 

9,934 Јонхѕсм. (Chemische Fabrik Griesheim Elektron). Production and main- 
tenance of lone electric arcs. (Patent of Addition not granted.) 

6,256 Само. Electrical speed indicator for measuring the speed of rotating-shafts. 

6,535 BARNARD & EpwarDs. Controlling devices for electric motors. 

6.704 CHARLTON. Operating electric switches. 

7,993 SmitH. Electric coupling device for use in charging accumulators. 

8,225 ApAws Мес. Co. (Cutler Hammer Míg. Со.) Electro-macnetic circuit-breakers 
and means for resetting the same froma distance, and Signalling-devices combined 
therewith. 

8.977 Davis, & SIEBE, GORMAN & Co. Electrical plug connections. 

10,913 Siemens Bros. Dynamo Works (Siemens-Schuckertwerke). Regulation of the 
power factor in the external circuit of polyphase electric machines, 

11,184 SEAN VER: Co. (Cutler Hammer Mfg., Co.) Motor-controllers and like electric 
switches. 

11,359 Marccni’s WIRELESS TELEGRAPH Co., BANGAY & PRINCE. 
for wireless telegraphy. 

11,360 Mancours WiRBLESS TELEGRAPH Co., BANGAY & PRINCE. 
motors and dynamos on horseback. 

11.978 VANDERVELL. Armouring for electric wires or cables. 

12,149 Bisson & BERGES. Arc lamps. 

12.594 BrATuv. Dynamo-electric machines. (27/5/09.) 

12.862 FixLER & Burgess. Trolley stands for electrically-propelled vehicles, 

12,889 BRusH ELECTRICAL ENGINEERING Co., & JoNEs. Cooling the commutator and 
slip rings of dynamo-electric machines, 

14,004 Laureys. Cathode and Röntgen tubes, 

14,859 Presser. Electric welding process. (20,9,09) 

15,167 апа 15,168 THomson. Electric furnaces. (1;9;09.) 

15,426 ALLGEMEINE ELEKTRICITATS-GEs. Control of electric motors. (28,6,09.) 

16,342 SIEMENS & HALSKE Акт.-Скз. Frequency meters. (24/709) ^ 

16,419 Von Cramer. Inductive wireless telephone installations. (Coenate Applications, 
18,054 10 and 18.333/10.) E 

18,742 Силллтт. & Excess INDICATOR Co. Electric overload indicaters. 

17,787 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Purifying water by 
ozonised air. 

19,625 GRAVDAHL. 
(2.9 09.) 

19,930 DsusEtDT. Combined fuse box and switch for electric circuits. 

19,962 Stemens & Нліѕке AkT.GEs. Manufacture of tubes of tantalum metal. 
(7,10,09.) 

20,446 ALLGEMEINE ELEKTRICITATS-GES. 
consumption. (3,9,09.) 

21.031 RuTHENBURG. Magnetic separators. 

21.174 Siper. Electric switches. 

22.394 FomRsBERG. Electromagnets іп telephone call indicators. (29 9,09.) 

24.688 Всѕсн. Guiding electric cables for internal-combustion епғіпеѕ, (12.10 10 

25,401 Jounson. Treatment of ores, particularly the ores of tunesten and like metal. 


(31:1:10.) 

26.120 В.Т.-Н. Co. (С.Е. Co. U.S.) Electric heaters. 

26,737 Denny & Freop, Automatic electric tumbler switches. (Addition to 26.570,09.) 

27,168 BoscH. Magneto-electric ignition machines for internal-combustion engines, 
(29:10/10.) | 

27,248 KALAMBRA. Electric plug couplings. (7 3/10.) 

27.375 KarAMRBA. Electric plug couplings. (18/510. Addition to 27,248/10.) 

27,710 LicHTWERKE Ges. Filament supports for electric glow lamps. (27/11/09. 

#2 


Apparatus for 


(Cognate Application, 


Regulation 


Portable apparatus 


Carrying portabl: 


Reversing internal-combustion engines with electric ignition 


Electricity meter for registering maximum 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aldershot.— Application has been mede for sanction to a loan of 
£2.500 for additional plant at the electricity works. 

At the last meeting of the Council the chairman of the Lighting Com- 
mittee (Mr. Calvert) called attention to the action of the local gas ccm- 
pany in givirg what he termed preferential treatment by making an offer 
of reduction to people who did not use electric light. He heard that there 
vas а reduction to users of gas stoves, and he applied for the reduction, 
and thought he should have the same benefit as other users, especially 
as his consumption of gas and electric light was about equal. Не was 
informed that because he used electric light in the heus; the reduction 


could not be made. It seemed to be а boycott of the clectrie light 
users. 


The Clerk is to report upon the matter. 


Association of Mining Electrical Engineers.— It is announced that 
the successful candidates at the receat exemination for Ist class 
certificates of competency of electricians in charge of colliery instal- 
lations include the following: Mr. F. Smith. electrician, Pinxton 
Collieries; Mr. E. Beersdmore. eagincer. Tibshelf Collieries; Mr. Е. 
Church. eleetrici»n. Tibshelf Collieries: Мг. F. Cusworth, electrici^»3, 


Summit Colliery, Kirkby ; and Mr. E. Wilbrehem. clectrician, Ripley 
Collieries. 


Beckenham.—The following return as to the use of electricity for 
lighting has been prepared for the Council :— 


No. of Fre? Private Per 


" Ward. houses, wirng. міг, cent. 
[ Copers Cope обо о ооо ооо еә н о 563 eee 12s s., 94 s.» 59.43 
Касп Park. **9*9560n89209800045^289c«9282€* 135 КЕЈ 1 | T ГЕ ЕЈ Ө» LLLI 28:20 


Langley Park. 42226 Ч 2. ORO. 126 1 2527715 


Моге алах, а. 370 ... "3 ... MSN. ... SATB 
Manor House................... 2.057 285 


2.057 ... we lob ... 9144 
Kent House ................... 1.472. ... 17]... 50... 15:42 
Lawrie Park ...... РИТИ 1.358 ... 9... 43 ... 1023 

0,082 056 716 23.04 


The L.G. Board have sanctioned a loan of £5,000 for." free wiring. 
&e., on the understanding that the cost of lamps is not charged to loan 
account, The term of the loan is 10 years, as before. 


Belfast.—The accounts of the tramways department for the year 
ended March 31 have been issued and show total receipts of 
£218,301, an increase of £14,426 over 1909-10. 

The working expenses amounted to 112.959. 9s. 7d., an increase of 
£5,624. 85. ; and the working profit was £105,341. 85. 11d.. an inerease of 
£8,801. 13s. 84. Capital charges, including interest on loans, income 
tax, &e., amount to $51.20. 12s. 4d. The net profit amounted to 
554.050. 163. 7d., an increase of £7,754. 18s. 44. The net balance is to 
Бе appropriated as follows :—Sinking fund, £24.025; depreciation fund, 
£13,000; reserve fund, £16,730. 15. 1d.; general purposes fund, 
$205. 10s. 114. 

The estimated receipts for year ending March 31, 1912, are £235,000 ; 
working expenses, £125,000; working profit, £110,000; net revenue 
charges, £45,000 net revenue, £65,000. 


Customs Duties.—Supplements to the Australian Customs Tariff 


Guide state that tlie following duties upon imports will be leviable in 
future :— 


Electrical appliances and materials and fittings: Adaptors, are lamp 
automatic couplings, ceiling roses, wall rosettes with hooks for taking 
wires, electric terminals, wall plugs апа ball fittings for electroliers, 30 
per cent. ad val. (British goods 25 per cent.) if brass or gunmetal, and 
171 per cent. (British 10 per cent.) if of other material Axles for steel- 
rimmed railway and tramway wheels of over 18 in. diameter 3 per cent. 
(British free), and steel-tyred wheels of over 18 in. diameter 35 per cent. 
(British 30 per cent.). 

The Netherlands Minister of Finance has decreed that copper wire 
covered with varnished tape or tape prepared with parattin is subject to 
an import duty of 9 per cent. ad val. Copper bands similarly covered 
and bright double-grooved copper wire for tramway overhead lines can 
be imported duty free, ` n 

Darwen.—Consumers who take 5.000 units of electric energy per 
quarter for power are to be supplied at 3d. per unit, i 


б«р) e O 


Electric Driving of Mills.—A notable illustration of the value of 
publie electrice power supply has just occurred et Messrs. Rennie & 
Co.'s Providence Mills, Stanningley. where but for its aid the machinery 
would now be standing idle. On Wednesday last the main engine 
gave way, and the machinery brought to a standstill. Fortunately, 
the Yorkshire Electric Power Co.'s supply is ‘evailable in Stan- 
ninglev, and in 24 hours the supply wes connected end the first 
motor set to work. By Sunday night the whole of the mechinery 
маз converted to electrical driving. and now over 400 H.P, is taken 
from the public mains. This is claimed to be a record. 


Golborne.— The Boerd of Trade heve decided to extend the period 
of the provisional electric lighting order (1905) for another year. 


Greenock.—In moving the edoption of the minutes of the Elec- 
tricity Committee on Tuesday, Вее Wilhamson said that the de- 
mand for electricity had beca so great that they had doubled their 
output at Dellingburn works during the past two years. end he 


believed that soon they would heve to instal another additional 
turbine. 


Haslingden.—An inquiry was held last week into the Council's 
application for sanction to borrow £8.750 for electricity supply. 

At present the Council take electrie current in bulk from Accrington, 
but the agreement with Accrington terminates in. December, 1912, and 


Haslingden will then supply current to their tramears from their own 
distributing station. 


Holborn (London).—The metter of the improved lighting of the 
borough came before the Council lest week. when the Town Clerk 
reported that he hed reseived a se Лей pecket endorsed by both the 
Metropolitan Electrie Supply and the Gas Light & Coke Companies 
and thought it best to bring the matter before the Council before pro- 
ceeding further. 

Tne Town Clerk opened the package and read a letter dated from the 
Gas Light & Coke Co.'s offices. This was to the effect that the decision of 
the Council to request both the gas and the electric Bght companies to 
again tender for the lighting of the borough, after the figurcs of the pre- 
vious tenders had been made public, and the fact that certain clauses in 
the new specitication were onerous, had made it necessary for the сот- 
panies concerned to confer together. After careful consideration they 
had decided not to quote in competition, but to submit a joint tender 
for the lighting of the borough partly by gas and partly by electricity 
for an inclusive annual sum of £6,950, а sum less than the amount of the 
tender recommended for acceptance in. February Jast. А schedule and 
map were enclosed, The tender was to be based on a 10 years? contract, 
terminable at shorter periods on payment of certain specified. capital 
charges. The Councils requirement that the lamps should. be main- 
tained at the highest degree of efficieney was not to be complicd with 
under the tender, but if it was desired that such an efliciency should be 
maintained the amount of the tender would be increased by 10 per cent., 
nor could improved burners, lamps or appliances be adopted unless the 
Council agreed to pay the extra cost entailed, It was pointed out that 
the amount of the tender was only slightly in excess of what the Council 
were at present paying, while the candle-power would be increased 170 
рег cent., and the borough would be provided with the best and latest 
improvements in both forms of illuminant. The letter was signed by 
Mr. Е. Cunlitfe Owen on behalf of the Metropolitan Electric Supply Co. 
(acting in conjunction with the Charing Cross, West End & City Elec- 
tricity Supply Со. and the County of London Electrie Supply Cò.) ard 
by Mr. H. Rayner on behalf of the Gas Light & Coke Co, | 

Mr. Max CLARKE, chairman of the Works Committee, said the tender 
was quite out of order, as it did not carry out the specitications, 

Mr. Fitzroy Dort moved that the tender be referred to the Works 
Committee for consideration and report, 

Мг. Ё. ANGEL supported this on condition that the report from the Works 
Committee should come before the whole Council in committee, and not 
in open meeting. 

Мг. J. N, Morion said the tender they now had was only the natural 
result of the Council trying to rin 


| g the changes on the gas and the electric 
light companies, 


After further discussion the motion to refer to the Works Committee. 
the report to come up to a committee of the whole Council, was agreed to. 


Holyrood Palace.—In preparation for the visit of the King and 
Queen in July this Palace is being improved and renovated. and the 
electric light is being installed. 
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Inquest.—AÀn inquest was held at Blackpool on Wednesday last | 


пә the death of Thos. Geo. Sidney, who was employed at the 
umeipal electricity works, and who was killed on the 10th inst. 
wt working on some repairs. 

hax APPLETON, outside foreman of the electricity department (who 
iv tking with Sidney), said the latter asked if there should be any 
wag and he (the witness) replied, * No. If you get anything, it will 
‘ty high-tension pressure," Kidney replied. `* Well, Гуе got it, and 
de me sweat.” Witness replied, * For God's sake don't touch it. 
teli telephone the works and get it cleared.” He thought there was 
^e leakage, and warned Sidney not to touch the wires unless he put 
уе on. He then telephoned the works to take the current off, 
“ien retam found Sidney stretched on the flags unconscious. He tried 
tanl respiration and sent for a doctor, but Sidney was dead before 
w atterarrived,. The pressure would he 2.000 to 3,000 volts. 

Nr К. Daccer, publie lighting superintendent, said he started the 
"om the job, and as he did not expect that it would keep them until 
“z oplinary working hours he gave no notice at the works for the 
гете arc lamps to be kept clear. When men worked overtime it was 
vulta give notice at the works to that effect. He did not dream that 
^" wuld be any overtime. Such an accident had not previously 


„бу 


qned in his experience. 

n uy returned а verdict of death from misadventure. 

Te CORONER expressed sympathy with Dagger, and said he hoped 
ill consequences to himself would result from the sad occurrence. 
лақ was carefully conducted, and he hoped the Corporation would 

‘rek too severely upon the accident. i 


Kingswood.—The Council have informed Kingswood Electric 
pir Co. that they cannot permit the use of overhead wires for 
“Sav of eleetrie current. 


омео. — Application has been made to the L.G. Board for 
“sen to а loan of £3,000 for new mains. 


B Crompton are lamps are to be substituted for the lamps in use 
"emn thoroughfares, 


Мінет, Ае a recent meeting of ratepayers a resolution was 
is expressing approval of the proposal to establish a system of 
rw trolley ears in. Malvern, and calling upon the Council to sup- 
“* the preamble of the bill now before Parliament. 


Nanchester.—At Tuesday's meeting of the Tramways Committee 
t герое] that the income for the past year was estimated at 
“Ими (against the earlier estimate of £809,688), of which it is cəl- 
tw] £2.90 will come from the parcels department. 

i Committee decided to hand over in relief of rates £75.000, the 
“or vim ах was contributed last year, and to apportion £4,100 to the 
7 тагу site purchase interest. 

Pu Electricity Committee have decided to start a new system of con- 
‘Mens to the city fund, and the payments now and in future years will 
"Ту өпей at | pet cent. on the outstanding indebtedness of the under- 


hd re amount to be allocated this year is £19,496, against 215.000 


_ ni ako reported thatthe Easter week-end tramway traffic results 
i record figures, The week's receipts were £16,603, against £14.543, 
11 the Pisengers carried 3,330,893, against 3. 108,679. 


s Office and Telephone Control.— At the annual Conference 
Jt of the National Federation of Sub-postmasters at Cardiff on 
ps the Postmaster-General (Mr. Н. Samuel) said :— 
the " ps likely to be in the future further development in the work of 
lis m. bien the National Telephone Co.'s system was taken over, 
lie s, jt ie M аз that business developed in the future, many 
Vilbel ries К ost Office staff would find their activities enlarged and 
"lan (4, | : о proportionately inereased. He had observed that 
беры Tp Pa of Commerce had suggested as a matter of inquiry 
Ит a | telephones instead of being transferred to the Post Office 
„у transferred to a Telephone Authority created for the pur- 
iii чо, of representatives of the loeal authorities, of commeree 
d If some such scheme were in the public interest he 
"ur had uo support it, for although it was detrimental to some rh 
iiem. B. raised in the Post Office, the publie interest must. be 
aie c ME the Telephone Authority which had lately been dixeussed 
he | to his mind every possible disadvantage, and could offer 
h Ba m d compared with the direct control of the system E 
* Bey ру [| А инно: It would involve the loss of millions d 
kpr O NL the Post Office system of poles ane ander in 
cae qe used jointly for telegraphs and telephones. lt н 
[eps E d outlay for new buildings, and a more unbusinesslil e 
“ntthe "m M hive been put forward by those who claimed to тер! 
кыл E E That authority would not be under any contro . 
red. "n И ans of its own. Complaints might be attended to Y» 
under mu ared to him that a great national service could not hc 
Ml. d than the direct supervision of the House of ( е 
дь Ы. rs had lately been collecting information regarding t к 
кое $a s in the United States, Sweden and other шие 
UA STR, n ione system had been widely developed, and he had e 
Way SET IC that the present system of telephones in this coun ry 
rts hal pus with the best in any other country. Many improve- 
ей made in the system in recent years and others w ould 


71 


follow. Не had по doubt that the telephone system of the United King- 
dom under the able supervision of the Post Office would be equal to any 
to be found in any quarter of the world. 2 | 

At the annual conference of the Amalgamated Society of Tele- 
phone Employés, which was held at Leeds last week. many questions 
effecting the status of telephone workers, &c., were discussed. 

The Society are to take steps to safeguard their continued existence 
after the transfer, and the Post Office authorities are to be asked to give 
information relative to the proposed conditions of service, also as to the 
grades into which the various ranks will be placed. The executive of the 
Society are to seek to secure the removal of educational, technical and 
theoretical examinations as a condition of promotion subseqnent to tho 
transfer. Questions of classification, pay, &c., were debated and resolu- 
tions passed. 

Rawtenstall.— An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £15,000 for extensions of 
the electricity undertaking. 

Rubber Exhibition.— Ап International Rubber and Allied Trades 
Exhibition will be held at the Agricultural Hall (Islington, London, 
N.) from June 26 to July 14 inclusive. The Exhibition is being 
organised by the Internationel Rubber and Allied Trades Exhibition, 
75, Chancery-lane, W.C. 

St. Pancras (London).— The chief electrical engineer (Mr. 8. W. 
Baynes) recently reported on the working of the generating stations, 
end made certain recommendations, whieh have been approved by 
the Electricity Committee. | 

In future the whole of the load during 10 hours of the day is to be taken 
by the King's-road station, and three- phase mains are to be laid between 
the two stations. Only one main is to be laid now, but a four. main 
capacity duct will be provided, so that additional mains can be drawn in 
as required in future. The cost of the main and duets is put at £3,100, 
and it is calculated that a saving of at least £1,300 pcr annum will be 
effected. 

Shoreditch (London).— The town clerk (Dr. H. Mansfield Robin- 
son) has resigned, in order to take up the position of clerk to the 
Income Tax and Land Tax Commissioners for the Tower Division. 
Dr. Robinson has been 20 years at Shoreditch, and during this period 
many improvements have been effected in the borough, including 
the introduction of electricity supply. He took a keen interest in 
the development of electricity supply in London, and he was joint 
secretary (with Mr. H. B. Renwick) of the Consultative Committee 
of the Joint Conference of the London Electric Supply Authorities 
which is dealing with the linking-up of electricity supply under- 
takings. 

Stockton-on-Tees.—The Council have agreed to supply electricity 
to Messrs. Неза. Wrightson & Co. for the Stockton Forge for five 
years at 13d. per unit for the first two years, and at 24. per unit for 
the remaining three years, with а minimum payment of £500 per 
annum. 

It was reported to the Council that the continuance of the supply of 
current to the firm would entail an expenditure of £5,000, and the tirm 
have the option of increasing the amount of clectricity to be supplied 
from 200 kw. to 250 kw. 

Swanage.—The Council have refused the offer of Mr. F. Swarbrick 
to prepare an electricity supply scheme for the district. 


Swindon.—The Council have applied for sanction to а loan of 
£3.510 for a new storage battery, &c. 

Truro.— The General Purposes Committee are considering com- 
munications from Messrs. J. B. Saunders & Co. and Mr. F. Swarbrick 
in regard to electricity supply schemes, — 

West Ham.— The Council are recommended to carry out the fol- 
lowing works, at a cost of £8.925 :— - 

(а) Extension of the d.c. cables and installation of rotary converters, 
(b) Extension of feeder cable at a cost of £1.400, and extension of return 
саЫе at a cost of £1,425. 

Whitehaven.—An honorarium of £50 has been granted to the 
borough electrical engineer (Mr. Р. B. Sankev) for services in connec- 
tion with the extension of the plant at the electricity works. 

Will.—Mr. James Graves, Atlantic Villa, Valencia Island, co. 
Kerrv, Ireland, who was one of the oldest members of the submarine 
cable service, and until recently in the service of the Anglo-American 
Co.. left personal estate amounting to £8,057, 

Wireless Telegraph Notes.—' The Canadian Minister of Marine has 
again introduced into the Dominion Parliament а bill for the com- 
pulsory carrying of wireless telegraph installations Ьу all passenger 
ships trading from Canadian ports and carrying 50 or more раз- 
sengers, 

When the British Imperial Conference meets next month in Lon- 
don the New Zealand representative will, it is stated, move a resolu- 
tion certifving the great importance of radio-telegraphy '* for social, 
commercial and defensive purposes.” and propose that a chain of 
State-owned wireless telegraph stations be established. throughout 


the British Empire. 
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er CASES 
“ Electra ” Musical Society.—This Society will give a ladies’ bohe | pumping plant for Swan Hill (Victoria). Mr. А. H. Wood is consulting — yo ШАХ 
mian concert in the Small Queen's Hall, Langham-place, London, W., | engineer. re 
on Monday next (April 24), when the chair will be taken at 7:45 by Bolivia. — A German Consul suggests that a good opportunity exists — 
Mr. J. C. Denison-Pender. L.C.C. Tickets and all further partieu- | for the provision of electricity works at the town of Riverelta, the ^77 d 
lars can be obtained from the hon. sec., Mr. G. H. Goldsbrough. | population of which has doubled in the last three years and is still xu d s 
Electra House. Finsbury-pavement. Ю.С. growing. Са 
COLONIAL AND FOREIGN NOTES. Canada.— At the offices of the High Commissioner for the Do- DE 
| | minion of Canada. 17, Victoria-strect, London, S.W.. the names can be 
Argentina.—Seior M. Tourville has secured а concession for the | obtained of Vancouver and Ottawa correspondents who wish to get. 2° Les 
erection and working of a telephone line from Misioneros (Santa | into communication with British manufacturers of electrical fittings, set be: 
Cruz) and Paso (on the Santa Cruz river). | carbon and tungsten lamps. porcelain goods, electric generators, 2220 
Australasia.— The ‘‘ Australian Mining Standard " says Kyneton | motors, instruments, small transformers and watt-hour meters. 2:844 
(Victoria) Shire Council have referred to à committee a report and The Toronto Electric Light Co. have declined the offer of the City 2277.27 
estimate on a proposal that the Council should establish an elec- | Council to purchase their undertaking. but they have agreed to sell "£L 
tricity supply undertaking. Two water-power schemes have been | to Sir Wm. Mackenzie. 


rejected. гла a third. which is still under consideration. includes the 


use of г suction gas plant and overhed mains, the initial capital 
expenditure being put at £4,011. 


Cuba.—4A Canadian company hes secured a concession for the erec- 
tion of an clectric light end power station at Cienfuegos, 


піз 
M qu | ен | Holland.— 1t is proposed to establish electricity works for the pro- a zi 
oe | d ds i аны ш ul iea (Victoria) Council to | vince of Groningen, snd one scheme, estimeted to cost about ё: 
adopt an electric lighting and pumping scheme. £104.000. i j | а у а | Nt 
т: ` ^ * X L] * 1 Э; ы Е E ) H ) e К it О V j h town of PPM bg 
Mortlake (Victoria) Butter Factory Co. recently applied tu the Supreme G : ! cen э Erection i un p d» n "x А у in ted ct и 
Court for an alteration of their articles of association to enable them to | MToningen.— New electric tramways in the province ere projectet, wu 
supply electricity to private consumers and for public lighting. The and also the electrification of the line from Groningen to Zuidbrock, Cre ed | 
application was adjourned. and, subsequently, the continuation of the electrification to Wilder- ` 
Petersburg (S. Australia) Council recently interviewed Mr. Moncrieff | vank. 


(Railways Commissioner) upon a proposal that the Council should take 
a supply of electrical energy for lighting the town from plant which is 
being installed in the locomotive workshops. 

Yarrawanga (Victoria) Shire Council recently issued £3,500 debentures 
to finance their proposed electricity undertaking. 

The conference of representatives of Australian tramway employés 
has completed its log of wages and working conditions. It is proposed 
that eight hours shall constitute a day's work, that all employés shall be 
guaranteed 48 hours work per week, every motorman and conductor to 
have one day off in seven. Not more than 10 per cent. of the men to be 
employed on broken shifts, and these must not extend over 10 hours, the 
pay per day to be as follows : Motormen and conductors 11s., ditto, pro- 
bationers 9s., ticket examiners 123., shed foremen, 13s., ditto assistant 
10в., electrical foreman 165. öd., electrical fitter foreman, 15s., electrical 
mechanics 12s. 6d., controller men 10s., switchboard attendants 10s., car 
and motor cleaners Эк., overhead wiremen 12s, and 12s. Gd., engine 
drivers in power house 15s., firemen Hs., coal conveyor attendants 11s., 
reneral labourers 10s., truck cleaners Из. Sundays ard statutory and 
proclaimed holidays. if worked, ате to b^ paid for at double rates, and all 
employés with over 12 months! service are to have 21 days’ leave per 
annum on full pay. The following resolution of the conference has been 
accepted by a majority of the men's association : " That no member of 
the association be compelled to work on or about any road upon or in con- 
nection with which a non-member of the association is employed, and he 
shall not be expected to handle any power that has been generated, pro- 
duced or handled by а non-member. № employé shall be requested to 
mount any car that has been repaired or examined by a non- member." 

It is stated that Mr. Reginald P. Wilson, who is associated with Mr. 
Merz, arrived in Melbourne recently and. discussed with the Victorian 
Railway Commissioners the report submitted to them by Mr. Merz some 
time ago on the proposed electrification of the Melbourne suburban rail- 
ways. Mr. Wilson said the report was unduly conservative in comparing 
the d.e, and a.c. systems on account of improvements likely to be made 
in the latter, but the improvements since made had been in favour of the 
former. However, they recommended the direct current not on the 
ground of greater efficiency but becaus: the interest and sinking fund 
charges would be less. 

Shepparton (Victoria) Shire Council have joined the Urban Water 
Works Trust in defrayiny the cost of a report on a scheme for electricity 
supply in Shepparton. | 

Gawler (8S. Australia) Council recently decided to submit to the 
Minister for approval а scheme prepared by Mr. Lincolne for the erection 
and equipment of electricity works for the town, at a cost of about £4,000. 

Hastings (N.Z.) Council are. recommended to invite offers for the 
construction of a tramway and then to take à poll of the ratepayers as to 
whether any offer be accepted, or whether the line be constructed by the 
municipality. 

Palmerston (N.Z.) Council are to obtain a report on Mr. Edison's traction 
battery to enable them to decide whether such battery cars can be 
advantageously used on the electric tramways which it is proposed to 
construct in the borough as a cost of £61.000. 

Wanganui (N.Z.) Council, who supply electrical energy for the Castleclitf 
tramways, recently decided to extend their power station plant and to 
invite tenders. Motors for the new cars are of 40 n.p. 

Davlesford. (Victoria) Council are having plans and estimate of cost 


of clectrie lighting plant prepared. The Daylesford Gas Co. is being 
wound up. 


The ** Mining and Engineering Review " (Sydney and Melbourne) says 
that Annandale Council, who have been paving the Australian Gaslight 
Co. £672 a year for street lighting (300 nights per annum) by 158 gas 
lamps, have now entered. into an agreement for the electric lighting of 


the strects by Sydney City Council (every night in the year) by 173 lamps 
at £654. "з. Öd. per annum. 
The inauguartion of the Ballina (N 


place recently. There are 64 strect lamps varying from 32 to 200 c.p. 


Plans and specifications were recently prepared for electric lighting and 


.S. W.) electric lighting system took 


Street Lighting in Budapest.—Mr. Etienne de Fodor. general 
maneger of the Budapest General Electric Co., has received a fur- 
ther order from the Mu- 
nicipel Council of Buda- 
pest to erect and instal ad- 
ditional street arc. lamps. 
In 1909 Mr. De Fodor put 
up a trial plant with flame 
Alba arcs in one of the 
principal streets at his 
company's expense, the 
objeet being to show what 
modern lighting was. The 
results were so gratifying 
thet the Council not only 
took over the entire trial 
plant but ordered some 
160 further ares to be 
placed in other thorough- 
fares in 1910. Since that 
time the city authorities 
have taken over the gas 
company. and have been 
trying experiments with 
high-pressure gas lighting. 
but the results obtained 
(we are informed by % 
correspondent) have by no 
means proved so favourable as those given by the flame arc. and 
consequently the municipality has decided to erect 380 more arcs 
this year, all the principal thoroughfares of Budapest being illu- 
minated by electric are lights, The arc lamps are of the Siemens- 
Schuckert ** Alba " type with vertical carbons, and are connected 
three in series on a 110-volt circuit, taking 15 amperes. The lamps 
are mounted on ornamental iron posts which are pleced at about 
50-metre distances from one another on one side of the street, the 
diagonal distance between lamps on the opposite side of the street 
being about 35 metres. The distance of the arc to the level of the 


street is about 9 metres. А typical Budapest thoroughfare is 
shown in the illustration above. 


А BUDAPEST THOROUGHFARE, SHOWING 
Т.Е oF Arc Lamp USED. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The CoMwMissioNERS OF H.M. Works лхо PUBLIC BUILDINGS 
invite tenders (from manufacturers) for supply of opal lemp shades 
during three years. Forms of teader. conditions of contract and all 
particulars from the Storekeeper, H.M. Office of Works’ Stores, 12, 
Lambeth Pelace-road, London, S.E. Teaders by 11 a.m. on Wed- 
nesday, May 10. to the Secretary, H.M. Office of Works. &c.. 
Storey's Gate, S.W. See also an advertisement. 

The Соммиззтохевз ог H.M. Works AND Ревыс BUILDINGS also 
want tenders (from manufacturers) by 11 a.m., Friday. May 5, for 
supply of electric gas torches during one year. Forms of tender, &c., 


from the Storekeeper, 12, Lambeth Palace-road, London, S.E. See 
also an advertisement. 


| 
| 
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“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The тог: Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 15s, gd. The volume 
brings a great mass of véry valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pltely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form, These are included in the тото Big Blue Book, 
making it the most complete work of the kind ever 
published. 


The Corporation of HASLINGDEN invite tenders for supply and 
bying of extra high pressure trunk mains, with medium pressure 
taler and distribution cables. Specification, drawings. form of 
fader, &е., from the engineer, Mr. S. J. Watson, M.1.E. E., Electri- 
aty Works, Bury. Tenders to Mr. W. Musgrave, town clerk, Has- 
lingden, by noon Friday, May 5. See also advertisement. 

Tenders will be received at the Town Clerk's office, AUCKLAND, 
S.Z.. until 4 p.m. of Thursday, June 15, for supply and erection of 
machinery for the new power station, including water-tube boilers, 
led pumps, economisers, conveyor and steam pipes. end induced 
draught plant ; d.c. stem generators, condensers, 2uxilisry machi- 
nery, enyine-roum crane, circulating pumps and pipes and switch- 
bard. Specifications and drawings at the offices of the High Com- 
mener for the Dominion of New Zealand, 13, Victoria-strect, 
Londen, М. See also an advertisement. 


The Соуміѕѕтох ens of H.M. Works AND Ревыс BUILDINGS elso 
require tenders (from manufacturers) by 11 a.m. of April 28, for thc 
шу of carbon and metal filament lamps for one year from May 
1.190. Form of tender, conditions of contract. &c., from the Store- 
h^». 12, Lambeth Palace-road. Londen. S.E. See also an adver- 
еще, | у 

Teaders are invited up to May 30 for the supply of one portable 
petrol-drivea desiccating plant to the Postmaster-General's depart- 
meat in Victoria, and up to May 31 for the supply of 7,000 insulators 
and wire and line material to the Postmaster-General's department 
n SOUTH AUSTRALIA. Tender forms and specifications from the 
Commonwealth Office, 72, Vietoria-street, London, S.W. See also 
advertisements, 


The Еснам & District ELECTRIC Ligut Co. (Lrp.) invite tenders 
lor supply of two high-speed Diesel oil engines, coupled to two 100 kw. 
single-phase alternators, with direct-coupled exciters, piping, tanks 
and accessories ; one 4-ton overhead traveller and main h.t. switch- 
board. Tenders to the secretary (Mr. H. T. Manwaring), 53, Can- 
hon-xtreet, London, E.C., by noon, April 24. 

St. Pancras (London) Borough Council invite tenders for three- 
Phase h.t, cable and for stoneware ducts, Copies of specitication. 
“nditions of contract and form of tender from tho Electricity 
Nepertment. Offices, 57, Pratt.street, Camden Town, N.W. 
Tenders to the town clerk, Mr. C. Н. Е. Barrett, Town Hall, Paneras- 
mal. N.W., by noon, May 15. 

DrRBY Corporation invite tenders for supply of inverted rotary con- 
Verters, elt. cable and switchgear. Specifications and forms of 
tender from the borough electrical engineer, Mr. T. P. Wilmshurst, 
16. Full-street, Derby, 


Рсінам (London) Borough Council invite tenders for the supply у 

elivery and erection of a 1,500 kw. turbo-alternator with condensing 
plant, Tenders by noon, April 26, to the town clerk, Mr. J. Percy 
ишег, Town Hali, Fulham, S.W. 

Grascow Corporation invite tenders for supply and erection of a 
steam turbo-alternator, with condensing plant for Pinkston gen- 
erating station. Tenders to town clerk, Mr. A. W, Myles, City- 
Chambers, Glasgow, by 10 a.m. April 21. 


Hornsty Town Council require tenders by 4 p.m. April 24 for 
supply and erection of flame are lamps. Forms of tender, &o., from 
the Borough Electrical Engineer. 

WALTHAMSTOW Council want tenders by 5 p.m. April 28 for a 
cooling tower and switchboard extension (two panels). Specifications 
&e., from Mr. G. В. Spurr, Electricity Works, Walthamstow. 

SALFORD Corporation require tenders by 10 a.m. April 24 for the 
supply and erection of fire and police alarm street boxes and switch- 
board. Particulars from the Chief Constable. 


У’овтигхеа Corporation require tenders by noon April 24 for 
replating storage battery. Specifications, &c., from the Borough 
Electrical Engineer. 

ILFORD Council require tenders by noon Мау 9 for the supply of 
distributing switchboard, feeder cable and stoneware conduits. 
Specifications, &c., from Mr. A. H. Shaw, Electricity Works, Ley- 
street, Ilford. 

Barnes Council require tenders by noon May 9 for the supply end 
erection of combination de-oiling, softening and feed heating plant. 
Specification, &е., from the Engineer, Electricity Works, Mortlake. 

ALDERSHOT Council require tenders by Mey 2 for repleting bat- 
teries. Particulars from tho Electrical Engineer, Laburnum-road, 
Aldershot. 

CoLtwyn Bay and CorwyN Сосхси, require tenders by May 3 for 
one year’s supply of cables and accessories. engine room stores end 
prepayment and ordinary meters. Forms of tender from the Clerk. 


SOUTH SHIELDS Corporation want tenders by Mey 24 for supply 
and erection of 1,500 kw. high-pressure steam turbine (with surface 
condenser and pumps) coupled to 1.000 kw. d.c. generator (with 
switch panel, &c.) and 1,100 kw. a.c. generator (with switch panel, 
&c.) Specification, &c., from the Borough Electrical Engineer. 


Luton Corporation want tendeis by 7 p.m. April 24 for supply and 
erection of turbine generators. condensing plant, and cooling tower. 
Specifications, &c., from the Borough Electrical Engincer. 


Tenders are also invited by the MELBOURNE City Council for the 
supply, delivery and erection of a battery of accumulators with 
boosters and switehboards. The battery is to be capable of daily 
maintaining a normal capacity of 4,000 amperes for one hour, during 
which discharge the voltage of each cell shall not be lower than 1-7, 
the number of cells to be sufficient to maintain a total voltage across 
the whole battery of 475 volts at any time during discharge at the 
one-hourrate. "Tenders are also invited for three years’ maintenance, 
Tender forms, &c., from Messrs. Mellwraith, McEacharn & Co. 
Proprietary (Ltd.), Billiter Square-buildings, London, E.C., to whom 
tenders by noon May 8. 


Tenders are invited up to May 16 for the supply of 10,000 pro- 
tectors for use at subscribers’ telephone stations ; up to July 25 for 
the supply of 12 sections of а branching multiple magneto lamp 
signalling. switehboard, &с., or one automatie or semi-automatic 
switehboard, &c.; and up to June 14 for supply of a branching 
multiple magneto lamp signalling switchboard at Ballarat, for the 
Postmaster. General's Department in VICTORIA; and up to June 14 
for supply of a c.b. multiple switchboard to the Postmaster- 
General's Department, SOUTH AUSTRALIA. Tender forms, &c., 
from 72, Victoria-street London, S.W. 


The Director of the Municipal electricity works, NAGYVÁRAD 
(Hungary), will receive tenders until April 29 for supply of a 1,8001. r. 
steam turbine, a three-phase 3,000-volt. generator, with condenser, 
switchboard, &c., and two boilers. The amount provided to cover 
the expenditure is £17,000. 


Extension of Time.—The date for receiving tenders for the erec- 
tion and equipment of electricity works at VARNA (Bulgaria) (see 
р. 35 of our last issue) is extended to May 18. 


TENDERS RECEIVED AND ACCEPTED. 


Colchester Corporation have accepted the following tenders for 
annual stores :— 

Joslins (Ltd.), Ironmongery car fittings, oils and grease; Brackett & 
Co., castings, &е.; Cammell, Laird & Co., wheel tyres; and Watlington 
& Co., overhead equipment for the tramways department, Stanford & 
Co., castings; А. E. Diss & Son, joiner’s work ; Joslins (Ltd.). prepay- 
ment meter installations, ironmongery and tools, oilman's and sundries 
and eastoroil; W. Lucy & Co., fuse boxes; and Venner & Co., prepayment 
and ordinary meters, for the electricity department. i 

Wrexham Corporation have accepted tho following tenders for 
annual stores :— 

British Insulated & Helsby Cables, service cutouts: General Electrio 
Co., arc lamp carbons; Dussek Bitumen Co., bitumen and Lox com- 
pound ; James Light & Sons, crank chamber oil; Henry Wells Oil Co., 
cylinder oil, lubricating oils; Barton & Co., coa]; E. Wade Wilton, boiler 
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solution; no tenders have been accepted for cables, meters or incan- 
descent lamps. 


Sydney City Council (N.S.W.) have accepted the following 
tenders :— 


Siemens Bros. Dynamo Works, arc lamp carbons, £3,909. 9s. Rd. ; 
W. T. Glover & Co., cable suspenders, £117. 10s., and insulators, £125 ; 
Wm. Adams & Co., Nobel's turbine oil, 3s. 3d. per gallon; and Noyes 
Bros.. Haes & Eggers. Siemens Bros. & Co., India Rubber, Gutta Percha 
& Telegraph Works Co., Australian General Electric Co., Lawrence & 


Hanson, Paton & Co. and W. G. Watson & Co., for annual supplies of 
electrical accessories. 


Partick Council have accepted the following tenders for stores :— 

W. С. Yuille & Co., engine room stores, tools and ironmongery : General 
Electric Co., cable jointing requirements, service cutouts and lamps; 
W. T. Henley's Telegraph Works Co.. service cutouts; Chamberlain 
& Hookham and Ferranti Limited, meters; Sloan Electrical Co., are 


lamp carbons; Valvoline Oil Co., oils (six months); and Robinson, 
Dunn & Co., wood troughing. 


Western. .Australia.—J. Bartram & Son, magneto bells, micro-tele- 
phones, switches, handles and portable telephones: British General 
Electric Co., oiled paper condensers, microphone mouthpieces, Leclanche 
zincs and insulated tinned copper: British Insulated & HelsbyCables, 
улг. copper conductor lead-covered cable. switchboard cable, two- 
twisted conductor rubber insulated braided wire and h.d. copper wire ; 
India Rubber, Gutta Percha & Telegraph Works Co., condensers, Varley 
galvanometers, detectors, lightning arresters, Р.О. pattern polar relays, 
rheostats, sounders, transmitters, kevas, pole changers, switches, &¢. ; 
Western Electric Co., coin attachments, twisted pair outside wire, insu- 
lators, &c. ; Siemens Bros. Dynamo Works, tubular iron poles; W.T. 
Henley's Telegraph Works Co., lead-covered paper-insulated cable and 
tinned copper r.i. cotton covered and braided wire; В. Johnson, Clap- 
ham & Morris, gi. wire; T. Zwicker & Co., sulp. of magnesia ; Unbehaun 
& Johnston, desicating apparatus with motor-ariven air pump; Noyes 
Bros., tinned copper v.i.r. insulated taped and braifcd. wire and gal. 
steel wire : General Electric Eng. Co.. single bridle wire; Wright & Gibbs, 
manhole covers and frames; Tomlinson Bros., manhole plates; Naun- 
ders & Stuart, rolled steel beams: Geo, Wills Со. bronze wire. 

New South Wales.—The Harbours and Water Supply. Branch havo 
accepted the tender of Noyes Bros. for a hydro-electric generator, trans- 
mission line and pumps for water supply of towns north of Wollongong, 
at £1,820. 63. 8d. 

The Victoria Minister for Mines (the Hon. P. McBride) has accepted 
the tender of Thompson & Co., of Castlemaine (Victoria) for boilers for 
the electric plant for Wonthaggi (Victoria) States Coal Mine. Fight 
tenders were received, tive for Australian made Lancashire boilers ard 
three for imported boilers. The latter were for Babcock & Wileox, 
Bettington, and Wolf boilers. The amount of the accepted tender, which 
includes the supply of five new Lancashire boilers and the erection. of 
three boilers for the Government and fitting the whole cight boilers with 
superheaters and underfeed stokcrs, is £9,492. 175. The total cost of 
installing the steam raising plant, including boiler room, smoke stacks, 
steam piping, feed piping. feed pumps, &е.. will be £14,702. 17s. lm- 
ported boilers could have been installed at a total cost of £11,061. 


Turbine Contracts.—During the past three weeks Messrs Jens 
Orten-Boving & Co. have received a number of orders, including :— 

Ushino Kubi, two Francis turbines, each of 1.300 m.p. under а head of 
80 ft. Two Francis turbines each of 90 н.р. under а head of 30 ft. for 
Council of Taihape (N.Z.) : one Francis turbine of 60 n.p. under a head of 
41 ft., for Messrs. Christy Bros. (Chelmsford); one Boving patent water 
turbine governor, for Shibaura Engineering Works, Japan ; one Francis 
turbine of 14-4 н.р., under а head of 61 ft. Gin. at 000 revs. per min., 
complete with governor, for University of Liverpool. Also one Victoria 
turbo-pump, to deliver 450 gallons per minute against a head of 205 ft., 
for Furukawa Ani Mines, Japan; and one pump to deliver 350 gallons 


Southampton Council have accepted the following tenders for 
annual supplies to the tramways department :— 

British Thomson-Houston Co., lamps; Lankester & Son. screws and 
tiles; Ralph Harris, iron and steel; Armstrong, Stevens & Son, bolts 
and nuts; McWhirter, Roberts & Co., nails, &e.; Flack, Ellis & Co., 
castings; Как. Bird & Co., tools. 


Stoke Corporation have accepted the tender of Jas. Howden & Co.. 
at 58,905. for supply and erection of two three-phase 1,500-1.750 kw. 
steam turbo-alternators, 6,600 volts. 50 cycles (Siemens alternators 


and exciters), regulating resistances, Tirrill regulator, Mirrlees Watson 
condensers and motors. 


Norwich Corporation have accepted the following tenders :— 
Premier Accumulator Co.. supply and erection of a storage battery at 
13.415, and for maintaining same for 10 years at £205 per annum; 
Lancashire Dynamo & Motor Co., battery booster, regulator and switch. 


board at £704 : and Crompton & Co., balancer with switchgear, mounted 
on an iron kiosk at £155. 


Walsall Council have placed an order with the Equipment & Engi- 
neering Co. for 3 mile of single trolley wire, at 9d. per pound. The 
tender of Alfred Hall for supplying and fixing an armature drving 


stove, together with armature trolley to carry two armatures, at £18, 
has been accepted. 


Kensington (London) Council have accepted the tender of J. 
Defries & Son (at £425) for the illumination end decoration of the 
publie buildings at the Coronation. 


те ~ a 


per minute, against 555 ft. head for the Johnsonville (N.Z, &c. 


Westminster City Council have accepted the tender of Speedy, 
Enyon & Co. for the electrical illumination of portions of Piccadilly 
at the Coronation, for £1,000 including supply of current. 


BUSINESS NOTICES. 


Messrs. Donovan & Co. have removed to 47. Cornwall-street. Bir- 
mingham, where they have started a special conduit and fittings 


Gravesend Council have accepted the tender of the Electrical ad rt. 
: [ ©, | department. Telephone numbers 5,703 and 5.704. 


Apparatus Co. for small meters, and those of Ferranti Limited and 


the British Thomson-Houston Co. for large meters. The Midland Electric Mfg. Co. are removing their factory to 


'The Chloride Electrical Storage Co. have obtained the contract for Stafford Works, Rea-street South, Birmingham. 
270 1,200-ampere-hour cells and 270 2,400-ampere-hour cells for the 


Darlinghurst and Burwood (Sydney) tramways sub-stations. 
West Ham Corporation have accepted the tender of Hadfield's 
Steel Foundry Co. for 200 steel tramcar wheels. 


Cheltenham Council have placed an order with the Phienix 
Dynamo Mfg. Co. for a motor generator, at £537. 105, 

Southend Council have ploced an order with the North Eastern 
Steel Co. for 650 to 750 tons of Sandberg tram rails, at £6. 10s. per ton. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will in- 
clude in their sale by auction at H.M. Dockyard. Chatham. on Tues- 
day, Мау 9, and following days, 210 tons scrap brass and mixed 
metal, 27 tons white metal. 28 tons manganese and phosphor bronze, 
800 tons mild serap steel, 500 tons wrought and c.i. scrap, 100 tons 
steel wire горе, 76 tons lead and zinc ashes and bottoms. 30 tons 
electric сое, electrical gear and stores, two dynamos, 12 old engines, 
mzchine tools, «е. May be viewed three days prior to and on morn- 
ings of sale, and catalogues (6d. exch) had at the Dockyard. or of the 
Auctioneers, 11. Billiter-squere. London, EC. 
are given in an advertisement. 


Newport (Mon.) Council have accepted the tnder of R. Alger & 
Sons for wiring the higher elementary schools for £488. 


Wakefield Council have placed an order with McPhail & Simpson 
for three superheaters, at £360. 


Commonwealth Contracts.—The Australian Postmaster-General's 
Department have accepted the following tenders :— 


New South Wales.—R. Johnson, Clapham & Morris, h.d. copper wire 
and copper tapers; T. Zwicker & Co., jointing sleeves and porcelain 
insulators; Lawrence & Hanson Electrical Co., iron spindles for cross 
arms: К. Lassetter & Co., belts, 

Victoria.—Western Electric Co., two and five-conductor cords iron- 
clad indicators, listening and ringing keys. polechangers, plugs, magneto 
switehboards, &c. ; British Insulated & Helsby Cables, three-conductor 
cords, induction coils, micro-telephones, watch pattern receivers and 
relays ; В. Johnson, Clapham & Morris, g.i. wire; Gibbs, Bright & Co., 
lead-covered paper insulated telephone cable. | 

South Australia.—Western Electric Co., silk and cotton insulated and 
light lead covered switchboard cable; Gibbs, Bright & Co., paper insu- 
Jated lead covered cable; India Rubber, Gutta Percha & Telegraph 
Works Co., copper binders and insulators; W. G. Watson & Co., porcelain 
insulators. 


(gucensiand.—J. Е. Lambert, supply and erection of copper wires on 
existing poles from Cairns to Marsuba, 


Further particulars 


Patents Development.—The proprietor of letters patent No. 
5,187,1907. relating to ** The distance transmission of photographs, 
ќе." desires to licence British manufecturers to work same in Great 
Britain. Applications to тезга, Boult, Wade & Tennent. patent 
agents, 1H and 112. Hatton-garden, London, EC. 


The proprietor of letters patent No. 12.326/1908. for “ Dynamo 
electric machines," desires to license British manufacturers to work 
the invention in Great Britain. Applications to Messrs. Boult, Wade 
& Tennant, Patent Agents, 111 and 112. Hatton-gardea, London, 
E.C. 

Plant for Sale.— Elektron Limited (in liq.). Gothenburg, offer for 


sale triple expansion engines, c.c. dynamos, &с. Further particulars 
are given in advertisements, 


Correction.—In the page advertisement. of Messrs. Siemens Bros. 
Dynamo Works last week our readers were referred to the © Elec- 
trical Times" for ' reason 3." In a number of copies the figure 3 


b dipped in error, the type having fallen below printing level. 
ten with imperfect copies will note that it was tho figure 3 which 
ilk have appeared. 


‘Reid’ Colliery Guide—Any publication which enables members 
‘tne electrical industry to come into contact with mining interests 


suelome, and the “ Handy Colliery Guide and Directory,” for the 


us of Northumberland, Durham and Yorkshire, for which 
"NN Andrew Reid & Co.. of Neweastle-on -Tyne and London, are 


“sensible. is a serviceable publication in this connection. Besides 


“tuning a useful map of the districts with which tho guide is 
“ely concerned, there are lists of collieries, colliery owners, agents, 
120% end engineers in all three counties; lists of associations 
‘srstitutions connected with these counties, names end addresses 
"inspectors of mines for the districts, and, in addition, an ex- 
Эч list of mine inspectors covering the entire United Kingdom. 
= varons Acts of Parliament end Home Office and other orders 
Nag mining operations are also given, together with numerous 
А Pls which one would expect to find in such a work. The price of 
“r mide 28, 64.. and it is strongly bound and of e size that can be 
‘tel in the coat pocket, | 


| BANKRUPTCIES, LIQUIDATIONS, &е. 

j (Мел is to be paid to creditors of Ernest F. Jones, electrical 
o &c. 132. York-road, West Hartlepool. Cleims to Mr. 
» пат, North Eastern Bank Chambers, Stockton-on-Tees, by 
лү], 

n ШАШ for the discherge of Wm. H. Steed. electrical engi- 
NA 13. Stamford-street, Altrincham, will be heard at the Court 
here, пауз осе, Manchester, on May 22. 

Ln "einst the Rosario Electrie Co. (Ltd.) can he sent to Mr 

E Feathall, 52, Moorgate-street, London, E.C., by May 30, 


—————— 
BOOKS RECEIVED. 


бум of the undermentioned works can be had from The Mlectrician office, post free 

a otherwise statal), on receipt of published price, adding 3d. for books published 

iw 4, and $ per cent. for books published nett, Add 10 per cent. for abroad or for 
1 


“Am books, 

| Mithematical and Physical Papers,” Vol. V.: “'Thermody Namies, 
meal and Geological Physics, Molecular ard Crystalline Theory, 
H1 dynamics, . By Sir W. Thomson, Baron Kelvin. Arranged and 
sal hy Sir J. Larmor, (Cambridge: University Press.) 18s, 

| à Dictionary of Electrical Engineering.” Edited by H. M. Hobart. 
U^ (london, 1910 : The Gresham Publishing Co.) 35s. net. 

| dn Transactions of the South African Institute of Electrical Engi- 
Te Vol L, part 14, and vol. IL, part |. 23. each. 


чево of the Royal Society of Edinburgh." Vol. XLVII. 
ТИШ, Session 1919-11. £1. Өв. 10d. . 


COMPANIES’ MEETINGS AND REPORTS. 


ана: a 


ANGLO. ARGENTINE TRAMWAYS CO. (LTD.)—Mr. J. B. Concanon, who 
ve ed at the meeting last week, stated that the company carried 
ENO passengers in 1010. Gross receipts were £2.419,185, and 
Чет (including £110,000 credited to depreciation renewals funds) 
„093, showing a profit of £855,092. An interim dividend of 
"PT cent. had heen pud on the ordinary shares, and the dirce tors 
2 PmeMed a final dividend of 4} per cent., leaving #13.044 to be 
"red forward. Mr. Concanon also gave particulars of the present 
Psion of the scheme for the construction ot subways in the city. 
жк & WILCOX (LT0.)— lie directors’ report for the year I 
Dg a that the net profit. during the year MENDA Ur 
a with balance brought Кон E T in 
т ны t Vis. 7d. Interim dividends of 3 percent on ne 1 
ae and of 10 per cent. on the ordinary shares amounted to £86, UE 
SUR DX 442. ITs. 7d. The directors recommend the following 
ШШ dividends, viz.: 3 per cent. on the preference, less tax (53.000). 
h S bet cont, on the ordinary shares, tax free (£66,400) ; also a i 
iun ent, on the ordinary shares, tax free (£66,400). ay : he 
i nis to reserve (bringing this fund to £700.000). £255,004 г » 
Wn ао fund, ard £10,000. to Убай P och ae їй 
И, 
cee ru an increase, but competition m | en C Ne 
Bue materials reduced the ratio of profit. The turnos ма 
DENM i as to give а good return on the capital, Ho IE E 
P M | T Dates uf profit on orders. The demand JN i а 
Tu UE pe to show DIRK M v | a от 
^w of the application of crude oil engin 
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propulsion, the directors have acquired a general licence for the British 
Empire to use the patents and experience of the Maschinenfabrik Augs- 
burg Nurnberg, a firm which has made the greatest advance so far in this 
direction. The firm are consequently in a position to take advantage of 
this development should the future require it. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—Mr. 
F. E. Gripper stated at the recent meeting last the lamp connections 


had increased from 98,282 to 95,307 8 с.р. In spite of the introduction 
of metal filament lamps, the sale of current showed а slight increase, 
Including £172. 7s. 1d. brought forward the profit was £12.201. 18s. 3d. 


А final dividend at the rate of 8 per cent. (making 6 per cent. for the 


year) was declared. 


CALCUTTA TRAMWAYS CO. (LTD.)—At the meeting on Wednesday 
the chairman (Mr. E. C. Morgan) said that they had run 40,000 ear-miles 
and carried about 1,500,000 more passengers, producing an increase in 
traffic receipts of over £10,500. They had actually spent less money 
than in 1909. The savings had been effected by more careful super. 
vision of expenditure. One of the most encouraging features in the 
report was the justification of the poliey of the directors in carrying out 
extensions, It was agreeable to notice that the result of the last year’s 


working showed a considerable increase in the profit, and he ventured to - 


think that Howrah would soon be a welcome addition to their business, 
the ferry competition notwithstanding. 


CHISWICK ELECTRICITY SUPPLY CORPN. (LTD. The directors’ 
report for 1910 states that the undertakings at Chiswick and Aberyst- 
wyth continue to expand. £3,969 was spent on capital account for 
machinery, mains, free wiring. &e., while £263 was written off for de. 
preciation, The number of consumers was 2.081, against 1.575 in 1909, 
and the revenue was £15.404, against £15,129, the profit for the year 
being £7.524, compared with £7,592. The results of the year's working 
enable payment of a dividend on the ordinary shares of 6 per cent., the 
same as paid for the previous four years. (The shares of the Chiswick 
Со. are held by the West London & Provincial Electric Supply Co., Ltd.) 


CLAYTON & SHUITLEWORTH (LTD.)— At the meeting last week Col. 
Frank Shuttleworth said that the question of their power supply had 
recently engaged the directors’ attention, They were taking a consider- 
able amount of electric power from the Lincoln city mains for general 
purposes, and for the sake of uniformity. and also because of the соп. 
venience and efficiency of the system, the board determined to adopt 
electric driving throughout the works. When they approached the 
Lincoln Electricity Committee on the matter they received an offer for 
an increased supplv of power at rates sufficiently advantageous to 
varrant them entcring into a new agreement with the Corporation. Tt 
was a tribute to the exeeptional efficiency of that department of the 
Corporation that they had been. placed in as favourable а position. for 
obtaining cheap power as that enjoyed by concerns situated in the larger 
industrial centres of the country. 1t would be seen, therefore, that they 
were carrying out a well-ordered scheme of progress. "Trade prospects 
continued to be favourable, and their engineering works were employed 
up to the limit of their capacity. 


DEUTSCH.ATLANTISCHE TELEGRAPHENGESELLSCHAFT. —he direc. 
tors’ report for 1910 states that the profit, after meeting working ex penses, 
із М.3.353 8 (£167,666), compared with M.2,966.311 (£148.316) in the 

revious усаг. Of this amount LTA has been placed to reserve, 
£20,000 to special reserve and repairs fund. £5,000 to insurance fund and 
£3,775 to pension and benevolent funds ; £90,000 is devoted to payment 
of 7} per cent. dividend. £6,476 for fees, &c., for directors and officials, 
and £25,222 is carried forward. The Atlantic. traffic shows a steady 
upward tendency. The Vigo cable is so fully occupied that its duplica- 
tion must be considered. With regard to the effect of wireless telegraph 
competition, the report states that. since the Opening of the Marconi 
Company's trans. Atlantic service the са ble business has further increased, 
The spread of wireless telegraphy on ships and in out of the vay islands 
has provided а new source of trathe for the cables, 


GRASSINGTON ELECTRIC SUPPLY CO. (LTD.]—At a special meeting 
of shareholders last. week it was decided to issue the remainder of the 
ordinary shares. 

KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION СО. 
(LTD.) —l'he report for 1910 states that the total capita] ex penditure to 
Пес. 31, 1910, on buildings and plant for electric supply amounted to 
£51,480. The gross receipts (including dividend on shares held in the 
Kidderminster and Stourport Electric Tramway Co.) amounted to £0,590, 
which, with £87 brought forward, made a total of £9.686, compared with 
£0,252 for 1909. After deducting expenses (including debenture stock 
and other interest), the available balance vas £4222,.— The directors 
propose to place £1.175 to depreciation and renewals furd, and ¢250 to 
debenture and loan redemption reserve. The cumulative preference 
dividend for the vear absorbed £1,500, and it is proposed to pay а 
dividend at the rate of 2s percent. per annum on the ordinary shares, 
leaving £122 to be carried forward. 


LECHLADE ELECTRIC LIGHT & POWER co. (LTD.)—The first annual 
meeting was held last week, when the ehairmanr Mr. B. Е, Innocent) gave 
a resumé of the company's work since its Inception, and said that in the 
fave of difficulties it could now be said to be in a state of stability. The 
area of its usefulness was being slowly but surely extended. 


ORIENTAL TELEPHONE & ELECTRIC СО. (LTD.)—Inelidiny 
£10,528. 123. brought forward, and after deducting interim. preference 
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and ordinary dividends of 3 per cent., and making provision for redemp- 
tion of debenture stock and other charges, the amount to be dealt with 
is £37,065. 9ч. За. The directors recommend payment of final preference 
dividend of 3 per cent. (less tax), and of 5 per cent. (tax free) on the or- 
dinary shares (making 8 per cent. for the year), After making provision 


ordinary shares of 1s. each. to carry on the business of electrical engi- 
neers, dealers in electrical goods, cables, wires, dynamos, controllers, 
are lamps, &c., and to adopt an agreement with H. D. Staniar and 
A. E. Clegg. Private company. First directors, H. D. Staniar and 
А. E. Clegg. 


for reserve and for contemplated staff pension scheme, £18,099. 163. За. 
is carried forward. 

The Bombay Telephone Co. increased its dividend from 7 to 8 per cent., 
but the Telephone Со. of Egypt, the Bengal Telephone Со. and the China 
& Japan Telephone & Electric Co. continue to pay their previous rates 
(10, 5 and 5 per cent. respectively). 

А 30 years’ concession to extend the telephone service over the whole 
of the island of Mauritius where practicable has been granted to the 
company by the Government of Mauritius. The construction of the 
lines inland will commence as soon as the document is completed. 


БАО PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—The gross 
earnings for 1910 were $2.949,292.90, operation ex penses were $962,357.63 
and net earnings 81.986.055.27.  Deducting bond interest, taxes, &e., 
the net surplus was $1.603,093.19. $999,902.50 has been appropriated 
for dividends, $200,000 provided for renewals, &е.. and $403,100.69 
transferred to. profit and loss. The gross earnings of the tramways 
amounted to $1,999,773.25, against $1.677,07.41. The gross earnings 
of the lighting department were $949,514.65, compared with $761,578.36. 
In addition to the regular expenditure for maintenance of property, there 
was expended in the renewal of different sections of track and overhead 
system, &c., $164,791.69. Expenditure on capital account during the 
year amounted to $1,051,819.17. The greater portion of this expendi- 
ture was incurred in installing fcr the hydraulie plant the third feeder 
Pipe (12 ft. in diameter, 2,300 ft. in length), another 2,000 kw. generator, 
transformers and switchgear, a turbine, ponstock, &e., and alterations and 
additions to plant for increasing the transmission-line voltage from 
22.000 to 41.000 volts. The track mileage was increased by 2 miles, and 
additional feeders were laid for the hght and power systems. In the 
company's shops 25 motor-cars were constructed and a sub-station was 
erected at Ypiranga. At Dec. 31 the equivalent of 75.900 8 c.p. lamps 
were connected, an inerease of 12,031, ог 18-8 per cent. Lighting eus- 
tomers were 5,343, increase 615, and power customers were 535, increase 
107. Motors installed 1.159 (16,172 n.v.), increase 252 (4.284 и.р.). 


ase 202 ( 

SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)— At the recent 
meeting the Caairman (Sir Andrew Noble) said that although the results, 
both at Elswick and Openshaw, had been exceptionally good, the board 
did not think it desirable to increase the dividend beyond 10 per cent. 
They had carried. forward sufficient to pay ап additional 5 per cent., 
because they had found it necessary to remove their yard for the con- 
struction of war vessels from Elswick to a site below the bridge at Walker. 
The work in progress was considerably larger than at the corresponding 
period kast vear, and the position and eutlook were satisfactory, 


NEW COMPANIES, MORTGAGES AND CHARGES, &c, 


NEW COMPANIES, 


DRY GLASS ELECTRIC FIRE EXTINGUISHER CO. (LTD.) (115,216.)— 
Reg. on April 11, capital £1,000 in £1 shares, to carry on the business 


indicated by the title. Private company. Reg. office, 39, Corporation. 
street, Birmingham, 


ELECTRICAL ENGINEERING & AGENCY CO. (LTD.) (115,089.)— Reg. 
April 4, capital £10,000 in £1 shares, to carry on the business of elec. 
tricians, electrical and mechanical engineers, manufacturers of and 
dealers in electrical appliances, kc. Private company. 


GEORGE BAILEY & SONS (LTD.) (114,974.)—Reg. March 29, capital 
£1,000 in £1 shares,'to take over the business of an electrical, gas and 
general engineer, fitter and brass founder, carried on at Wolverhamp. 
ton as G. Bailey & Nons. Private company. First directors: G. W, 
Bailey and Mrs. E. E. Bailey. Reg. otlice: 2, Berry-street, Wolver- 
hampton. 

INDESTRUCTIBLE ACCUMULATORS (LTD.) (115,259)—Reg. April 12, 
capital £12,000 in £1 shares, to carry on the business of engineers, manu- 
facturers of accumulators, apparatus and engines, &e., and to adopt an 
agreement with the Vacuum Engineering Со. Private company. 

PLAYER & MITCHELL (LTD.) (115,270.)—Reg. April 12. capital 
£15,000 in £1 shares, to take over the business of naval and railway brass- 
founders, lamp manufacturers, and electric lighting contractors carried 
on as Player & Mitchell, and to adopt an agreement with S. W. Mitehell. 
Private company. First directors S, Sheppard and W. Dampier (both 
permanent). Reg. office, Attwood- passage, Cambricdve-street, Bir- 
mingham. 

STAIRWAYS (LTD.) (115.307)—Reg. April 13, capital £15 in ls. shares, 
to carry on the business of makers, proprictors and conductors of clectric 
and other lifts, stairways, elevators, escalators, moving stairways, 
tramways, railways and other mechanical appliances, &e. Private com- 
pany. First directora, T. Kipping, S. Boyd and H. Hill (all permanent). 
Reg. oftice, 17, Graceehurch-street, London, Е.С. 

STANIAR, CLEGG & CO. (LTD.) (114,935.'—Reg. March 27, capital 
£1,000 in 500 10 per cent. preference shares of £1 each and 10,000 


>. —- Ф 


4 capital is £100,700 in £5 shares. 
aid. Mortgages aud charges, £450,0C0 vuaranteed debenture stock. 


Rew. otlice: 112, Portland-street, Manchester. 


STATUTORY RETURNS. 
CENTRAL ELECTRIC SUPPLY СО. (LTD.)—According to return to Feb. 
All shares tanken up. £100,000 


COWPER COLES INVENTIONS DEVELOPMENT CO. (LTD.)—Iteturn to 


Dec. 51 gives capital £50,000 in £1 shares (25,000 A and 25,000 B, 
1,582 A and 10,000 B shares taken up), 
1,582 А and £1,582 paid. 


£l per share called up on 


£10,000 considered a& paid on 10,000 B. 
Mortgages and charges, £190 debentures, 


DIRECT UNITED STATES CABLE CO. (LTD. -In return dated Feb. 7 


capital is £1,300,000 in £20 shares. 60,710 shares taken up. £1,214,200 


pud. Mortgages and charges, nil. 


KENT ELECTRIC POWER SYND. (LTD. }— According to return to Jan. 5 
the capital is £15,030 in 1,500 ordinary shares of £10 each and €00 
deferred shares of 1s. each. All shares taken up. £15,021. 14s. paid, 
leaving £8. 6s. in arrears, Mortgages and charges, £1,033. 


MORTGAGES AND CHARGES. 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD. —1--ue оп 


June 11 of £50 debentures, part of a series of which particulars have 
already been filed. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Memoran- 
dum of satisfaction in full on Jan. 12 of debentures dated March, 8, 1901, 
and March 29, 1006, sceuripg £5,000 ard £1400 respectively. has been 
filed. 

A. REYROLLE & CO. (LTD.) — ие on March 30 of £600 debontures, 
part of a series of which particulars have already been tiled. 


RECEIVERSHIP. 

J. О. CHILDS & CO. (LTD.)—Notice of appointment of H. W. Fresh. 
water. 7-8, Rathlwayv-approach, London. Bridge, S.E.. as receiver, on 
March 31, under powers contained in debenturcs dated. 1008, has been 
filed. 


CITY NOTES. 


quen ipsom 


MEMORANDA (April 20).—Bank rate 3 per cent. (March 9, 1911, 
Price of silver, 214. per oz. Consols 81$ —82 for money ; 814 — 825 for 
account. Consols Pay Day, May 4; Stock and Shares Continuation 
Days, April 25 and May 10; Ticket Days, April 26 and May 11 ; Pay 
Days, April 27 and May 12; Mining Shares Carry Over Day, April 23. 
Prices oF Mrtais (London).—UCopper, cash, 55; : three months, 
511. Lead, English, 134 —135 ; foreign, 12—15 cash, 18—13, 
three months. Spelter,233. Tin, English, 190 —192 ; foreign, 1917 cash, 
187 three months. Iron, Cleveland, cash, 46/4, three months, 47,0. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—The directors 
have declared an interim dividend at the rate of S per cent. on the 
deferred stock in respect of the half-year ended Dec. 31. 

CITY 0? SANTOS IMPROVEMENTS CO. (LTD.)—The directors have 
declared a final dividend for 1910 of 41 per cent; (making 7 per cent. for 
the year) on the ordinary shares. The net. profit showed an increas? 
of £6,200 over 1999. 

HINDHEAD & DISIRICT ELECTRIC LIGHT CO. (LTD.)— The directors 
recommend a dividend of 3} percent. for the half-year to Dec. 21 (making 
6 per cent. for the year). 


KAMINISTIQUIA POWER СО. (LTD.)—A quart^rly dividend at the 
rate of 3 per cent. has been declared, 


MONTE VIDEO TELEPHONE CO. (LTD.)—' (he directors have declared 


an interim dividend at the rate of 6 pcr cent. per annum on the ordinary 
shares for the past half-year, 

MONTREAL LIGHT, HEAT & POWER CO.—4 dividend of 2 per cent. 
has been declared for the quarter ended April 30th. 

PERGAMINO (ARGENTINA) ELECTRIC LIGHT CO.— This company has 
declared a dividend of 10 per cent. 

STOCK) EXCHANGE NOTICES. —The Stock Exchange Committee have 
granted quotations to a further issue of £20.000 5 per cent. second mort- 
gage debentures of the Bombay Electric Supply d: Tramways Co. (Lid.), 


| and a further issue of £50,000 6 per cent. first debenture stock of the 


Buenos Ayres Port & City Tramways (Ltd.). The Committec. have been 
asked to appoint a special settling day in and grant a quotation to fully 
paid scrip for £300,000 5 per cent. first mortgage convertible bonds of the 
Cuban Tele phone Co., and to allow £1.188.300 5} per cent. first mortgage 
debentures (in lieu of scrip) of the Lima Light, Power & Tramways Со, 


(Las Empresas Electricas Asociadas) to be quoted. 
( 


— 
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47 478 4- 950 15 744,067 + 93,511 i 10 6/0 ‚ Do 6 per Cent. Cum. Second Pref. езоо» е ‚10 —10{ 513 0 ео, ils “<< 
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2018 | + 82 + Do Cum. Pref. ...., TOPPED ees 71-8 500 a RE Жы 
187 | + 1] — JA | Do. 4 per Cent. Debs: lel. aet 101 —102 | 3 18 3 Feb, Aug Өз 2. 
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, "252 = 279 1 St. | 14% Metropolitan Railway 15213а#24.....,.. 1—531/12 lH 6, Feb, Aug 551 S34 
25 | — 34 14 H | of Do. urplus Lands Stocxs....... — ÁÀ —03 410 Feb, Aug O71) .. 
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Satisfaction the nomination of Mr. FERRANTI to serve a 
second year as President of the Institution. So far as we 
ате aware this is the first time that а President has served 
two consecutive years, and in setting such a precedent we 
think the Council have done well. The fact ought to have 
been realised ere this that the electrical industry is not 
sufficiently large to produce Presidents of the Institution at 
the average rate of one per annum. Even in the Institution 
of Civil Engineers, whose membership covers the whole 
field of engineering and is therefore much larger, it has been 
found desirable that the President should fill his office for 
two years, rather than for one. Election to the Presidency 
of the Institution of Electrical Engineers is the highest 
honour that the electrical industry can offer, and nothing 
will be lost by bestowing this honour less widely than has 
been the case in the past. We need say nothing of the 
claims of Mr. FERRANTI to the position he now holds, for 


they are universally acknowledged. 
| —— 


As regard the new members of the Council, Mr. 
HIGHFIELD, Мг. Hirst, Mr. KiNGsBURY and Mr. SPARKS 
have already been members at one time or another. Mr. 
JENKIN who is so well known in association with Sir 
ALEXANDER KENNEDy, has not previously served on the 
Council, and we are sure his assistance will be of 
value. New blood is always desirable on such bodies. 
Mr. WiMPERIS, the new associate member of the Council, is 
chieflv known to our readers for his work in connection with 
acceleration, gas engines and kindred problems. Тре name 
of Mr. Кумезвову will remind our readers of the contro- 
versy, marked by some unfortunate features, which took 
place when his election last year was opposed bv an outside 
nomination. Although we are fully in accord with the view 
that the membership of the Institution in the provinces 
should be properly represented on the Council, we hope that 
any such contest will not occur on the present occasion. 


The Local Sections are at present exceedingly well repre- 


sented, both by members elected to the Council and by ez 
officio members, and therefore we fee] that the present 
nominations should be accepted as being in everv way 


Е үү. М : 
Wim | satisfactory. 
ussell Clarke S. Morse. i ; 
 LOnOrgry Treasuro; | : : | 

е Dame, pej | xU Hammond. _ | Rail Corrugations. TOWER 
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BLUNT d i d Ве, MEN nominations, The hon. treasurer LoNGER experience appears 0 eR 2 t OE. 
| gible for immediate reelection. 25 . +. < solution of the problem of rail corrugation, which, for 
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several years now, has baffled tramway engineers. At one 
time it was hoped that a comparison of the experiences of 
different undertakings would provide a satisfactorv explan- 
ation of the phenomenon, but the trouble has now become 
so widespread that this method of investigation seems 
likely to fail. Statistics of this nature have been collected 
for some years, and in view of the heavy expense that the 
removal of corrugations is likely to involve until some 
means is discovered of preventing their formation it is not 
surprising that tramway engineers are only too ready to 
place their experience at the disposal of the industry. Our 
contemporary, the “ Tramway and Railway World," has 
from time to time collected valuable information on the 
subject. These statistics show that, whereas in February, 
1907, 19 out of 57 municipal tramways in this country, from 
which particulars had been obtained, were immune from 
corrugation, two years later only 11 of these systems were 
unaffected ; whilst at the present time only two under- 


takings—Dundee and West Bromwich—report 


entire 
absence of corrugations. 


At Bradford, however, there 15 
practically none, and at Bolton only slight evidence of their 
formation. As these two undertakings have been in opera- 
tion 12 and 10 years respectively the freedom from corruga- 
tion is noteworthy, particularly as the two most recent 
undertakings—those at Darlington and Gloucester, where 
corrugations were practically unknown a year or two ago— 
now report a considerable amount. At present there is no 


remedy but to grind out the corrugations as they become 
serious. 


—_— d 


AN interesting contribution to the subject has recently 
appeared in the " Electric Railway Journal" by Herr К. 
SIEBER, of Nürnberg. His observations, which extend over 
many years, show, among other characteristics, that corru- 
gations only appear when the speed exceeds a certain limit 
(depending on the track foundation), and their average 
length varies with the speed of the car; also that they do 
not appear on the treads of rails on short-radius curves, 
and that on curves of large radius the corrugations are 


deep and short on the outer rail and, if present on the inner 


rail, long and shallow. Although a short-radius curve 1s 


not defined, we believe that Herr NIEBER's experience as to 
the absence of corrugations is not universal ; but of more 
interest is his observation that, contrary to the statements 
of other engineers, corrugations appear (with the above 
exceptions) under all conditions of track, on up grades and 
down grades, on low rails and on high rails, on tight and 
loose gauges, on braking and on eoasting sections, оп T-rails 


and on grooved rails. The means which he recommends 


for their prevention are: (1) to construct the track so that 
the rail will give at least ү. in. under а normal load; (2) 
the tensile strength of the rail and ties should not exceed 41 
tons per square inch ; (3) concrete should not be allowed to 
come into contact with the rails ; and (4) the joints should 
be as light as is consistent with strength. As experience 
is the best—in fact, the onlv-—guide in such cases, it is 
by trial that engineers will have to ascertain the value of 
Herr SikBER's suggestions; but that corrugations are not 
unknown in Niirnberg is evident from his statement that 


thev are ground off at intervals of from one to three years, 


the average annual cost of removal being about £24 per 
mile of track. 


——— oo 


Contributions in Relief of Rates. 


AT this time of year, although the results of the past 
12 months’ operation of municipal tramways and electricity 
undertakings may not yet be available, it becomes necessary 
for the various Committees to present estimates of their 
accounts for the past vear, so that the Finance Committee 
may prepare a " budget " for the ensuing vear. On such 
occasions efforts are not infrequently made. in view of a 
possible increase in the rates, to obtain considerable con- 
tributions from the prosperous undertakings owned by a 
municipality, and a Committees recommendations are 


lable to be " amended " bv the Council. In one or two 


recent instances where this has been done. the Chairman of 
the Committee in question has, and we think quite rightly, 


tendered his resignation in protest. Although we do not by 


апу means approve of the principle of paving any portion 
of the profits of a municipal undertaking to the " common 
fund," any basis for а systematic contribution is perhaps to 
be welcomed. We may, therefore, draw attention to the 
fact that, at a meeting of the Electricity Committee of the 
Manchester Corporation last week it was decided to recom- 
mend that in future a contribution reckoned at 1 per cent. 


onthe outstanding indebtedness of the electricity undertak- 


ing should be paid to the city fund. On this basis the 


amount to be contributed this vear is £19,496, а considerable 


increase on the contribution last vear. As the Tramways 
Committee have decided to hand over in relief of rates 


£15,000, a similar sum to that contributed last vear, 1t 18 
evident that the ratepavers will benefit considerably at the 
expense of the electricity consumers and tramway users. 


a at liu Qaia Ob uiii a —- 


Electricity Meter Approved by the Board о! Trade.— 
On April 24 approval was given to the construction and pattern 
and means of fixing the Hookham Patent С. С. Meter, com- 
bined with Lackie's Patent Demand Indicator, provided the 
meter be constructed as described in specifications and drawimgs 
Н. 4617 and in accordance with the pattern meter 243,093, 
deposited by Chamberlain & Hookham (Ltd.) 


* Rational’? Cooking Stove.— The “ Electrical Review and 
Western Electrician gives an account of a stove invented by 
Mr. D. Curle and known by the above name, It is constructed 
with a double iron casing. between the two walls of which 
asbestos packing is placed in order to prevent all heat radiation. 
The interior of the stove is divided into three compartments, 
the middle one of which is heated both above and below, while 
in the others only the lower part is heated. There are three 
heating resistances. each consisting of three separate units 
placed under perforated sheet-metal covers, which allow the 
heat to radiate freely within the oven. These resistances may 
be very easily replaced when necessary. The quantity of heat 
is regulated by means of switches mounted on the oven. 

Cable Interruptions. 


Date of Interruption. 
Assab —Perim 


ЖОРО Се Qua ud аа July 8, 1909 
Мана Трой аьара аа аЬ dus dis April 20, 1910 
Latakia—Palura. ель Haa terrere May 926, 1910 
Tourane Апоу... Sept 25, 1910 
Port de France— Paramaribo ....... eee rettet April 10, 1911 
Bonny— Duala ........... ре April 16, 1911 
ZAnzibar— Mombasa МОК УЛУК 324929 2900«» зоо вое — M: April 19, 1911 
Kwandang— Menado .............. cen eene April 25, 1911 
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University of Glasgow.—It is announced that Lady Kelvin | utilise them. Buildings twice the size of the present would, in 
has sent the Principal of this University a cheque for £500 for | fact, scarcely suffice. The Committee state that this particu- 
the foundation of a Kelvin prize. The prize is to be awarded | larly applies to the Physics Section, while as regards the 
every three vears to the Doctor of Science who, during the | Mechanical Engineering Collection additional apparatus is very 
intervening period, has offered for the degree the тоз | generally required. The Electrical Engineering Section 
meritorious thesis embodving the results of original research in | requires to be increased to five or six times its present size. In 
natural science. A gold medal will accompany the prize. no section is there, indeed, more urgent need of early action to 

Long Distance Wireless Telegraphy.—According to the | secure for the Museum examples of instruments and appliances 
- Railway and Engineering Review " the wireless operator in that have marked the opening of a new era in invention and 
Nan Francisco communicated for an hour on the night of industry. In the Naval Architecture and Marine Engineering 
February 6 with the operator at Ghosi Shimosa, on the coast | Section the representation of modern types is also too limited. 
of Japan, 5,700 miles away. The messages were passed across The Committee further suggest that 16 would be of advantage to 
the Pacific with one relav. It is said that the performance establish an advisory committee to deal with all these questions, 
establishes a new record for wireless work in that, quarter of the and they consider that the new buildings should include pro- 
globe. vision for an enlarged suite of workshops. A conference room, 

where scientific or technical societies might meet, a large 


Large Central Station Battery.—According to the “ Elec- | lecture theatre, public demonstrations in the galleries, and the 
ш! Келер: апа Western Electrician ” the Minneapolis | exhibition of temporary collections are also suggested. 
General Electric Co. has recently contracted for a large emer-|  rnternational Competition in Practical Telegraphy.— The 
Euer ME то D oM. Dm E Italian Ministry of Posts and Telegraphs again draws the 
of 130 cells of the H-67 " Exide ` Уре and will have аро attention of British Telegraph Engineers to the forthcoming 
of 10.500 amperes at the twenty-minute rate. This will е competition in practical telegraphv which will take place at 
the third battery of its kind installed by the Electric оар Turin daring the Exhibition to be opened shortly in that city. 
Battery Co. for the Minneapolis General Electric Co. Up to tle present the following countries have given notice 

Temporary Installations and the Coronation Decorations. | that thev are sending in teams for the contest: Germany, 
—As will be seen from an advertisement elsewhere in this issue. | Austria, Argentine Republic, Belgium, Brazil, Spain, France, 
the Corporation of London have issued a notice dealing with | Greece, Hungary, Roumania, Servia, Turkey, Sweden, Switzer- 
temporary electric light installations in connection with the | land, French Indo-China, New Caledonia and Madagascar ; but 
Coronation decorations. In addition to regulations as to] по British team has vet been entered. It will be a pity if 
the position and size of illuminated signs, mention is made of | British telegraph engineers lose this opportunity of showing 
fuses, earthing of conduits, connecting up of wiring, &c. We their prowess, and some effort should therefore be made to 


observe that no bare conductors or celluloid shades and | overcome the difficulties ere it is too late. The list of prizes 
decorations are allowed. is a long and valuable one, and includes rewards from the King 


Electric Traction in Budapesth.—It is announced {тот | of Italy, the Queen of Italy, and all the principal public 
Budapesth that the Budapesth-Czinkota-Gódólló section of the | administrations and cities т the kingdom. There should be 
suburban lines has recentlv been converted to electric traction, little doubt that a British team could gain sufficient recompense 
this being the preliminary to the conversion of all the lines in | not only to warrant its visit, but also to confer honour on the 
the vicinity, The length of this section is about 20 miles long, | country and the telegraphic profession. АП communications 
and is double tracked throughout. Three-phase current at | on the subject should be addressed to the Secretary, Inter- 
10.000 volts is generated in a station at Czinkota where two | national Competition т Telegraphy, Ministry of Posts and 


2.200 н.р. steam turbines are at present installed. The three- Telegraphs, Rome. | 
phase current is converted in sub-stations to direct current at Electric Train Service to the Crystal Palace.—It is 


1.000) volts, while in these sub-stations batteries are also | announced in " The Times" that the London, Brighton & 
erected. The cars are fitted with 160 н.р. motors, and have | South Coast Railway will inaugurate the electric train service 
been designed to run at rather over 30 miles an hour. from Victoria Station to the Crvstal Palace оп May 12, the 


Automobile Line-Trucks.— The ‘ Electric Railway Journal " openiug dav of the Festival of Empire and Imperial Exhibition. 
gives an interesting account of a 2-ton tower automobile line | It is also stated that the work of electrification is practically 
truck, which has recently been placed in service by the Oak- completed. l'he Company in several ways have utilised the 
land (Cal) Traction Co. It has been found that in case of experience gained by the working of the South Londen electric 
breakdowns, this type of auto-truck can be depended upon to line from Victoria to London Bridge. For instance, the trains 
reach the scene of trouble in one-half the time required by a | will be composed of six coaches instead of three or four, and the 
horse-drawn wagon. The direct maintenance cost is small. | corridor, not having served the purpose of inducing people to 


The gasoline consumption is about 4 gallon per mile, and about | entrain quickly, will be abolished, the extra space being 
one gallon of lubricating oil will serve this machine for about devoted to increased seating accommodation. There will be 
30 miles. The dimensions of the auto-truck are as follows : | first and third class compartments only. Most of the cars have 
H ft. long over all; width, 42 in. ; height from ground to top already been delivered, and are at the new workshops of the 
of frame (no load), 40 in. ; wheelbase, 120 in. The four-cvlinder | Company at Norwood Junction. The route from Victoria is 
32 Н.Р, vertical engine is located under the driver's seat ; the vid Battersea Park, Clapham Junction, Balham, Streatliam-hill,. 
cylinders are cooled by a blower. The motor control is from | West Norwood, and Gipsv-hill, and this I2-mile journey will be 
spark and throttle levers on tlie steering wheel. А single-lever covered in | 15 minutes. The electrification of the London 
speed change is at the right of the driver's seat. The trans- | Bridge section from Peckham-rve. where a junction is made 
mission is through a sliding gear of the selective type which with the South London line, through East and North Dulwich 
‘Ives four forward speeds and one reverse. The rear or driving and Tulse-hill to a junction with the line from Victoria at West 
wheels are of hickory. Two brakes are provided. Тһе gaso- Norwood, and thus to the Crystal Palace, will not be ready 


lize tank has a capacity of 13 gallons, and the normal speed of until after the opening day of the Festival, but there will be an 
the wagon is about 18 miles an hour accelerated service of ordinary trains iii New Cross, Forest-l ll 


New Science Museum,—Tlic report of the Departmental and Svdeaham, special through trains being timed to do the 


Committee which was recently appointed, with Nir Hugh Bell 
a Chairman, to consider certain questions with regard to the 
Present collections at South Kensington and Jermyn-street, 
has now been issued as a Parliamentary White Paper (Cd. 5625). 

he Committee find that the present exhibits are now so much 
Crowded together that it is impossible properly to classify or 


journey in 15 minutes, 

* Railophone " Demonstration. — Те isolation of the tra- 
veller on а railway when he is actually moving has often been 
the subject of comment, especially in connection. with such 
accidents as those at Hawes Junction and Pontypridd, which 
might have been prevented had и been possible to commu- 
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nicate with the engine driver otherwise than by semaphore. 
То obtain such continuous communication provides а problem 
not easy of solution, but nevertheless it has been attacked ; and 
on Thursday in last week Mr. Otto von Kramer gave a demon- 
stration at Stratford-on-Avon of his instrument, known as the 
* Railophone," whereby continuous communication with trains 
is, it is claimed, rendered possible. From the point of view of 
the technical press the demonstration was none too satisfac- 
tory, principally owing to the fact that the inventor showed a 
decided reluctance, doubtless due to commercial reasons, to 
go into details. From the point of view of our lay contem- 
poraries matters were apparently more satisfactory, for they 
were able to obtain some photographs, which duly appeared 
next day, of Miss Marie Corelli, who attended formally to open 
the installation, doing various interesting things, such as 
speaking on the telephone and getting out of her motor car. 
Mr. von Kramer in asking Miss Corelli to send the first message 
explained that his system was not “ wireless" in the true sense 
of the word. Wireless methods, he said, would be affected by 
the rails and telegraph wires, and would give rise to difficulties 
from the tuning point of view. The system he employs is briefly 
the following. Two horizontal coils of wire are wrapped longi- 
tudinally round the frame of each railway carriage; one of 
these coils is of low resistance and is connected to a specially 
sensitive transmitter ; the other of higher resistance is connected 
to the receiver. The source of electrical energy is 8 or 10 dry 
cells. We are informed that the connections are exactly the 
same as in an ordinary telephone installation, the above-men- 
tioned coil taking the place of one of the ordinary transformer 
coils. On * land ” an insulated wire is laid alongside the track 
and an earth return is used, this being equivalent to the other 
coil of the transformer. It will be seen that the apparatus is 
really an induction coil with the prunary and secondary some 
distance apart. We understand that this distance has been 
increased up to as much as 40 ft. without speaking becoming 
impossible. At present the system is being tried on the 
Kineton and Stratford-on-Avon section of the Stratford-on- 
Avon and Midland Junction Railway with satisfactory results. 
Arrangements have also been made to establish communica- 
tions between two moving trains, and even for the brakes of 
one or other of the trains to be applied through a sensitive relay, 
but no details showing how this is done were available on 
Thursday. We cannot help thinking that from the inventor's 
point of view it is a mistake to invite members of the technical 
press to such demonstrations before full working details of the 
system are ready for publication. Such reticence creates an 
uneasy feeling. It may be mentioned that though commun 


cation was established between a call box and a train, the latter 
was not moving at the time. 


Current Topics. 


Subjects of current inter 35 de«lt with in this issue include 
the following :— 


Dr. С. V. Drysdale contributes an article on “ The Propagation of 
Magnetic Waves in an Iron Bar." 


A description is given of the electrical installation of the new home 
of the Royal Automobile Club in Pall Mall. 


In our Leading Article we diseuss the requirements of the Inland 
Revenue authorities that agreements for the sale of electricity where 
a minimum paymeat per annum is guaranteed must be impressed 
with an ad ralorem stamp. 


At the meeting of the Institution of Electrical Engineers last night 
Мг. А. M. Taylor read a Paper on". Battery Economies and Discharge 
Arrangements," 


We give particulars of the official tests of a 3.000 kw. turbo-alter- 


nator receatly installed by the Bristol Corporation Electricity Depart- 
ment. 


At a meeting of the National Electrical Manufacturers’ Association 
on Tuesday last Mr. L. Joseph read a Paper on “ Foreign Compared 


with Home Industrial Finance," and an interesting discussion took 
place. 


А new process of producing alternating-current vector diagrams 


Westinghouse Co. for 1910 states that the 


credit balance to profit and loss account of £12,436. 12s. 8d. (after 
providing £5,642 for prior lien redemption fund and £660 towards 


expenses of issue of such debentures), compared with a debit balance 
of £7,319. 12s. in the 1909 report. 


experimentally was described by Messrs. А. E. Kennelly. H. G. 
Crane and J. W. Davis in a recent issue of the “ Electrical World." 


An abstract of the report for 1910 of the proceedings of the Board 


of Trade and the Light Railway Commissioners under the Light Rail- 
ways Act appears in another column. 


Islington (London) Borough Council is discussing the extension of 


the electricity undertaking, as well as an agreement with the Great 
Northern & City Railway Co. to provide a bulk supply. 


At Bradford Mr. C. J. Spencer's new tramway brake has been in- 


spected by the Tramways Committee. 


Mr. Charles Bright read a Paper on * Imperial Telegraphs аё a 


meeting of the Royal Colonial Institute on Tuesday. 


Ап inquiry was held on Monday and Tuesday into the application 


of Dublin City Council for permission to borrow £128,129 for extension 
of the electricity undertaking. 


The joint lessees of the East London Railway have decided to 


convert the line to electric traction. 


The Miners’ Federation have requested the Executive Committee 


to draft an amendment to the clause of the Mines Bill relating to the 
use of electricity in mines. 


Legal.—A Divisional Court on Tuesday dismissed the appeal of a 


Leeds tramcar passenger from a decision of the local stipendiary 
magistrate inflicting a fine of 5s. for refusing to show his ticket. 


Companies’ Meetings and Reports.—-The report of the British 
vears trading shows a 


The reports of the City of Birmingham Tramways Co. and the 


Oldham, Ashton & Hyde Electric Tramways ( Ltd.) are abstracted. 


In the report of the Rio de Janeiro Tramway, Light & Power Co. 


particulars are given of the progress during the past усаг of the tram- 


way, electric light and power and telephone undertakings of the 
Company. 


PERSONAL NOTE. 


Mr. Vincent Walker Hill, who retired as from March 31 from the 


position of general manager of the South-Eastern & Chatham Rail- 


way, has been elected a director of the Company. and also a member 
of the Managing Committee. 


APPOINTMENTS VACANT. 


An electrical engineer is required for iron and steel works in India. 
See advertisement. 


А switchboard attendant is wanted by the Newcastle & District 
Electric Lighting Co. (Ltd.) to work plant in a battery sub-station. 


Applications to 38, Grainger-street West, Newcastle-on-Tyne. ee 
advertisement. 


Belfast Tramways & Electricity Committee require a sub-station 
attendant. Wages £2 per week of seven days, Applications to the 
city electrical engineer. Mr. T. W. Bloxam. М.В E. E.. electricity 


works, East Bridge-street. Belfast. by May 9. See advertisement. 

A lecturer in applied mathematics is required for the Grey Univer- 
sity College, Bloemfontein. Salary £400 per annum. 
to the High Commissioner for Nouth Africa, 
London, S.W., by May 19. 


Applications 
12. Victoria-street, 


Cheltenham Local Higher Education Committee require a director 
for their technical schools. Nalary £220, rising to £250 per annum. 
Applications to the Clerk to the Governors by May 16. 


An experienced electrician is required for a gold mine in West 
Africa. See advertisement. 


Kilmarnock Corporation want a mains assistant engineer. 
£2. 7з. 6d. rising to £2. los. per week. 
Electrical Engineer by May 3. 


Salary 
Applications to the Burgh 


Barnes Council require a shift engineer at their electricity о. 
Commencing salary £120. Applications to the Engineer am 
Manager, Electricity Works, Mortlake. by May 4. 


A mains engineer is required by an electric lighting company. 
See advertisement. 


Commencing salary £180 per annum. 
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Institution of Civil Engineers.—At the annual general meeting of 


INSTITUTIONS AND SOCIETIES. 


British Association. — The preliminary programme of this Associa- 
tion's meeting, which will take place at Portsmouth on August 30th 
and the following days, has now been issued. Sir Wm. Ramsay, 
F.R.&. will deliver his presidential address on the evening of the 
30th, and other public discourses will be delivered on September Ist 
and 4th by Dr. Leonard Hill and Prof. A. C. Seward. The reception 
rom administrative offices will be established at the Connaught Drill 
Hall. which is centrally situated, close to the Town Hall and meeting 
places The President will have the assistance of a strong body of 
representatives of the administrative, ecclesiastical, naval and mili- 
tary interests, headed by Princess Henry of Battenberg and the 


Mavor of Portsmouth. 
Illuminating Engineering Society.—The annual general meeting is 
to be held at the Royal Society of Arts on May 9th. 


Electrical Trades’ Benevolent Institution.—The annual dinner of 
this Institution was held at the Hotel Cecil on Wednesday last, the 
Right Hon, Lord Justice Fletcher Moulton, F.R.S., presiding. Those 
present included Messrs. H. Bevis, Justus Eck, E. Garcke, Hugo 
Hirt. J, E. Kingsbury. W. Maurice, А. J. Walter, K.C., and Major 
W. A.J. O'Meara, C.M.G. 

The CHAIRMAN, in proposing the toast of “The Electrical Trades’ 
Benevolent Institution.” said that he was but a bad substitute for 
‘ir Wm. Preece. their president, though in one way at least he was 
зп eminently suitable person for the position, as he was more than 
likely fittingly to sing the praises of one who was his first sponsor in 
things electrical. One of the first occasions on which he, the speaker. 
had met Sir Wm. Preece was when it had to be decided whether a 
telephone wax or was not а telegraph. After much experiment with 
а More sounder and phonograph they were at last able to obtain 
vowels and consonant sounds from a telegraph. thus conclusively 
proving their case. He had been connected, too, with the Electric 
Lighting Bill of 1882, one of the greatest industrial mistakes that had 
ever been made, and one. too, which had stunted electrical work in 
this country for six precious years, during which Germany and 
America had shot ahead. He had watched the development of the 
electrical industry then from the time when it was only capable of 
doing small and tine work. like telegraphy. to the present day when it 
Кед as if it were going to do the whole of the higher class work of 
the world. It was a trade in which there were as many officers ах 
men. Their Society had started work on the right lines, and was 
being conducted on lines on which alone benevolence could be suc- 
cessful, The personal element wedded to self-help was present, and 
the management. was in the hands of the trade itself. He warned 
them that the time had come when demands upon their accumulated 
funds might be made. and that it was now more than ever necessary 


powerfully to support the Institution. 


Mr. H. Hirst supported the toast. 
Institution was now 2.400. an increase of £400 over last vear. while 


benetits to the amount of £30 had been paid out. Further. employ- 
meat and temporary relief had been arranged in a large number of 
базе, Most of the expenses had been incurred in making the Insti- 
tution more generally known in the trade. He suggested that much 
Mere might be done in this way. and that a series of prizes should be 
“iven to those members or firms who brought in the largest amounts. 
In the early days, to belong to the electrical industry was to belong to 
‘craft like that of Masonry. There seemed to be no reason why such 
"dd not be the ease at present. 

Mr. AW. WALTER. К.С. who also supported the toast. said that there 
“ere some unfortunates in every industry and profession, not neces- 
ту through апу fault of their own. Rainy days might come to 
чпу one. and sometimes it was impossible to provide adequately for 
their arrival oneself. Such а Society enabled them not only to help 
ету [сех but to help others at the same time, and therefore whole- 
lira "ted support should he fortheoming. 

Mr. R.J. WaLLIs-JoxEs proposed the health of the President. and 
ont Justice Руктснев Мосітох, т reply. announced that. the 
donations in 1911 amounted to £520. as against £320 in. 1910. while 
x further £372 had been received from the funds of the Eleetricel 
Exhibition held at Olympia in 1905, Moreover, £240 had been 
collected in the room that evening. 


He said the capital of the 


Institution of Electrical Engineers, —The Students’ Committee are | 


arranging for à tour to Sweden during the third and fourth weeks in 
July to visit 
nations. [Uis proposed that the party should leave Hull on 
NJ evening, Julv 20. and. travel via Gottenburg. "Trolliittan. | 
aun Ludvika. Grangesberg. Westeras and posibi 
L5, Кит tis estimated that the tour will not cost more than ; 
br Mr particulars ean be obtained from Mr. D. Betts. hon. , 
ary of the Students’ Section, —. 


phe 


large engineering works and hydro-electric SQUE 


this Institution, held on Tuesday evening last, the result of the ballot 
for the election of officers was declared as follows :— President, 
Dr. W. С. Unwin, F.R.S. ; Vice-Presidents, Messrs. В. Elliott- 
Cooper. A. G. Lyster, B. Hall-Blyth and J. Strain; Members of 
Council, Messrs. J. A. F. Aspinall, J. A. Brodie, W. B. Bryan, Col. 
R. E. B. Crompton, C. B., Messrs. Wm. Davidson. J. M. Dobson, H. F. 
Donaldson. C.B., E. B. Ellington. M. Fitzmaurice, C.M.G., J. P. 
Griffith, Dr. C. A. Harrison, Messrs. W. Hunter, G. R. Jebb, H. E. 
Jones, Е. H. Keating, Sir Wm. Thos. Lewis, Bart.. K.C.V.O.. Sir 
Thomas Matthews, Mr. Wm. Henry Maw, Hon. C. A. Parsons, C.B., 
Messrs. F. E. Robertson, C.I.E., Alex. Ross, J. W. Shores, C.M.G., 
Hon. Е. J. E. Spring, CLE.. Sir Philip Watts, K.C.B.. Mr. W. B. 
Worthington and Mr. А. Е. Yarrow. This Council will take office 
on the first Tuesday in November, 1911. 

The Council have made the following awards for Papers read and 
discussed during the session 1910-1911 :—Telford Gold Medals to 
Mr. W. J. Wilgus and Mr. J. Walker Smith ; a George Stephenson 
Gold Medal to Mr. Philip Dawson; Telford Premiums to Messrs. 
С. W. Humphreys. H. К. С. Bamber, A. E. Carey, William Dawson. 
and C. S. В. Palmer; and the Trevithick Premium to Mr. A. T. 
Blackall. The awards for Papers published in the ‘ Proceedings "' 
without discussion and for Students’ Papers will be announced 


later. 


EDUCATIONAL NOTICE. 


Faraday House.— t a recent examination for entrance scholar- 
ships the following awards were made :—Harry Ellis Smith, Dulwich 
College, to Faraday scholarship of 50 guineas per annum tenable for 
three years. Special prizes of 25 guineas each were also awarded to- 
Alex. Bell, Royal School, Dungannon, and W. H. Chaplin, Christ's. 


College. London. 


— 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 28th (to-day). 
PuvsicAL Society OF LONDON, 


5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 

tute-road, South Kensington. Agenda: “ High-Tension Elec- 
trostatic Wattmeters,” by Prof. E. Wilson: " Previous Mag- 
netic History as Affected by Temperature," by Prof. E. Wilson 
and Mr. L. C. Budd; “ Note on the Behaviour of Incandescent 
Lime Cathodes,” by Dr. В. 5. Willows and Mr. T. Picton: 
“On the Formation of Dust Striations by an Electric Spark," 
by Dr. S. Marsh and Mr. W. Н. Nottage. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Meeting at Great George-street, Westininster. Lecture on 
“The Commercial and Technical Relations of Engineering 
Design and Work," by Mr. T. Frame Thomson. | 

ROYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse on “ The Revolu- 

tions of Civilisation,” by Prof. W. М. Flinders Petrie, F.R.S. 


MONDAY, May 1st. 
SOCIETY OF ENGINEERS. 
7:30 pam. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment, W.C. Paper on © The Protection of Water- 
Supplies,” by Mr. H. С. H. Shenton, 


TUESDAY, May 2nd. 
FARADAY SOCIETY. 
S рт. Mecting at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. Papers on © Hydro-Electrie Plants in 
Norway and their Application to Electro-Chemical Industry.” 
bv Mr. А. Scott Hansen ; on ©“ Electro. Metallurgy in the Steel 
Foundry.” Бу Mr. Verdon Cutts; and on “ Two Simple Forms 
of Gas Pressure Regulators,” by Mr. E. Stanstield. 
WEDNESDAY, May 3rd. 
Кохль Мосту OF ARTS. 
$ р.т. Meeting at John-street. Adelphi, W.C. Paper оп“ Im- 
provements in the Transport and Distribution of Goods in 
London,” by Mr. А. W. Gattic, 


THURSDAY, May 4th. 
отаг, [NsTITUTION. 
Lecture on. ** The Optical 


3pm. Meeting at Albemarle-street. 
Tyn- 


Properties of Metalhe Vapours,” by Prof. В. W. Wood. 
dall Lecture H. 
FRIDAY, May 5th. | 
DERBY SOCIETY OF ENGINEERS. 


7:30 pam. Meeting at the Mechanics! Institute, Wardwick, 
on * Electric Steel Furnaces.” Бу Mr. Joh. Hurden. 


Ра рег 


Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on 5 N 
ganie Compounds of Nitrogen," by Prof. М. О. Forster FIGS, 
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| both in America and on the Continent, whereas in Great Britain’ 

BATTERY ECONOMICS AND BATTERY DISCHARGE | owing no doubt to J. S. Hightie!d's activities in 1901. the tendency 

ARRANGEMENTS.* | has rather been to employ boosters for the discharge. Taking the 

BY A. M. TAYLOR , case of a ‘bus bar pressure of 510 volts, the author explains by a dia- 

ени . | gram the distribution of the charge left in the end cells of a battery 

Summary.—The author first deals with the effect of rapid discharge | where a sufficient number of regulating ce!ls are emploved to permit 

rates on the ampere-hour capacities and terminal E.M.F.s of batteries. | the battery to be discharged if necessary at the 5-minute rate. If it 

Methods of discharge by regulating cells alone and by boosters are dis- | were never intended to use the battery at over the l-hour rate, only 

cussed, and suggestions are offered for materially diminishing the cost and 303 cells would be required (190 cells in the main battery and 113 
inefficiency of booster methods. Batteries are next considered as a Е К, e : 

standby to steam plant, and for extensions in alternating-current sub- regulating cells), and it is noted that the last 57 cells do not become 

stations distributing direct current. "The use of rectifiers for charging | Properly charged unless the battery be charged at exceedingly low 

batteries off extra-high.tension alternating-current mains, on the | rates, taking a correspondingly long time, also that some of the cells 

premises of large consumers is also considered. An alternative proposal | are practically never discharged. This is accentuated considerably 

to batteries as a means of dealing with peak loads is finally discussed. if the full number of ces (365) be installed in order to meet the ex- 


Rapid Discharge Rates.—The author knows of no results published 
in this country dealing with discharges at considerably higher values | 
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than the 1-hour rate. and though he gives some curves representing tremely rapid rate of discharge (5 minutes), a larger proportion of the 
the recommendations of the Tudor Accumulator Co. in this direction, ; cells being then virtually useless except as a standby. These cells 
he bases his conclusions upon results actually obtained with Exide , have to be fitted with regulating switch contacts, and the cost of the 
cells in New York, in which the discharge is carried to a considerably | regulating switches becomes very considerable, besides the difficult v 
further degree than has hitherto obtained in English practice. Fig. 1 | ОЁ maintaining cells in a healthy condition which are hardly ever 
shows a curve connecting ampere-hours with hours of discharge, the | called upon to give a discharge. It appears to the author thit 
values of which between the 10-hour rate and the l-hour rate are | though this method of working batteries is very simple and reliable, 
taken from English practice, and those between the 1-hour rate and | Yet it has many disadvantages, especially where rapid rates of dis- 
the 5-minute rate are estimated values, which, however, are very | Charge are likely to be required. 

closely confirmed by the values obtained with the Exide cells given Boosters.—-Up to the present time it has been very costly to obtain 
on the right-hand side of Fig. 1. In Fig. 2 are given the initial and à 


from boosters the necessary boost to get the discharges indicated in 
final discharge voltages for different periods of discharge. Неге, Fig. 1 out of the batteries. The voltage of the boosters has to be in- 
поліп. the English figures below the 1-hour rate are merely estimated, | creased to such a degree that, combined with the high-current rate, 
but it will he seen that they follow the seme tendenev as the actual | the resulting kilowatt capacity becomes very expensive to provide 
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values obtained on the Exide cells. In Fig. 3 a series of curves is 


for. Virtually this has, in the author's opinion, resulted in an m- 
given, showing the result that might he obtained on a cell of à given | sufficient provision being made in boosters for discharging the а. 
type and size if charged and discharged at different rates. The | at emergency rates, and it seems to be considered good enough eit | 
values of the terminal voltage on discharges below the l-hour rate | to throw the battery direct on to the "bus bars on emergency condi 
are calculated to agree with the curve given in Fig. 1. On the same | tions or to draw upon reserves (as, for instance, at Manchester) 
sheet are shown the performances of the Tudor cells under similar | This, of course, means either that the batteries will never giye m 
conditions. | discharge they are capable of giving, or that, in order to и 
Regulating Cells.—The method of discharging large batteries by | discharge, the 'bus bars pressure at the station mu а ко 
means of regulating cells has been employed on. а considerable scale | dously. For example, in Fig. 4 the bus bar edu а Ot bin Di 
CHEN i art i Passer ax й l-befare-the Institution of Electrical Engi- fall from 510 to 350 volts to get the discharge indicated. ihe anior 
ры course, a serious matter for a central station to face. E 
necrs. 
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Hr. | | T | | £ „ш ГЕ | 
1. 2.530) 2.320 4,960'303 113! ... |... | 4,960] 167 | 27! 5-36 ' L30 |... 1646 
Regulating cells | ......... j4 5.140. 5.140 10,0701 3821 144 |... | .. 10.0700 146 | 27. з 00... {їн 
| rv, 6,370! 6.370 12,590 | 2 176) ses ... 113.500! 1:26 ae | 2:34 070. ! .. 13.04]... 
Ordinary booster with (1 | 3,390: 2.5301 6,650 240! Nil. 7301 1.690 | 4,960 ! 1-67 2 i TO 144 ws | 713 14 
motor balancer .... 14 8.150 4,140 16,000 | 240 | Nil. | 2.5601 5.930 |10.070 | 1:46 | 2:7 2.80 2-08 ИЕ 88 
1,112,200, 6,370 124,000: 240 '. Nil. | 4,980 [11,500 12,500 | 1-26 2-7 226 | 245 oe LL 
| | | | | For | | | 
| | | balan- | 
| ! cing. TR | "TOM » 
Triple series parallel | р 2,810; 2,530' 5,500 280. 10 236| 246, 4,954 1-67 2-7 | 583 (0049. | 0-16 04 (GOTT) 14 
booster with statie j| 6,700. 5.140 13.110: 280/.— 10 | 1.814 3.040 10,070] 146 , 27 | 55 271 106 5007 3-84). 
halineer о... là 9.970 6,370 19,550 280; — 10 | 3,039] 7.050 12.500| 1-26 2:7, ash, 2149 , 149 — 006 18-74 


hopes to show that it is practicable to put in boosters to deal with a | battery that practically no boost 13 at that time required for {һе 
quarter-hour discharge at а cost not exceeding what is at present | latter (see central point of the 510- volt ‘bus bar line of Fig. 7). For, 
spent in obtaining a ]-hour rate of discharge, and that the cost for E one-quarter of an hour on either side of this point the boosters 
boosters, in the case of the 1-hour rate, may be reduced to less than : are worked with their armatures in parallel and are thus able to deal 
ha'f of what is now spent upon them, with an all-round gain in effi- | easily with the 6.650 amperes. During the earlier and later portion 
селеу. | of the peak, however. the current being then much less, the booster 
With а view to emphasing the extent to which the cost cf th» armatures are put in series with each other. A few regulating cells, 
boosters may he reduced by a suitable arrangement of boosters and , as indicated. May be employed if desired, and these could be cut out, 
batteries, the author gives, in some detail, an investigation into a | as shown in Fig. 7. should the discharge rate require to be reduced in 
particular case in which it is desired to deliver an effective discharge | the early part of the discharge bevond that shown Бу the curve. 
on to the ‘bus bara of 9.530 kw. (at 510 volts) for one hour or 5.140 kw. | If traction bus bars were available, or a rotary converter could be 
for a quarter cf an hour, ог 6,370 kw. for 5 minutes. Three different | modified to give sufficient voltage range for the charging of the cells 
methods of obtaining this result are Буа battery with regulating cells, | (assisted by the battery boosters), the output of the battery boosters 
the ordinary booster arrangement of Fig. 4 and the triple series | 
! 
! 


arringement shown in Fig. 5. The waste of battery current with the 
ordinary booster arrangement is very considerable, and in the case of | 
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could, in the latter case, be reduced to as small a value аз 661 kw. 
(10 volts x 6,650 amperes). If, however, neither a suitable rotary 
converter nor traction ‘bus bars were available, it would be necessary 
to put in boosters. if with the triple-series method, for at least 30 volts 
apiece, making a total booster-rating capacity on a ]-hour discharge 
equal to 198 kw. (30 volts x 6,650 amperes). Even this would be a 
distinct saving over the arrangement shown in Fig. 5. and a still 
greater gain over the arrangement shown in Fig. 4. In Fig. 7, how- 
ever, it would be necessary to draw upon the fourth or reserve booster 
armature during charging (see Fig. 6). and it would be further neces- 
sary to arrange that the fields of all the boosters could. for short 
periods, be put under double the normal pressure. and also that, by 
speeding up the motor armature by some 30 per cent., the requisite 
volts on charging could be obtained. 
It will be obvious that the arrangement. in Fig. 7 would not he 
practicable if it were not feasible to make the change from series to 
З to he used with a regular load of known amount daily, and more | parallel without interrupting the circuit. The author does not know 
Particularly where the cells can be either charged from traction "bus | of any arrangement actually on t he market for performing this орега- 
ЇЗ, or preferably where rotary converters of the split-pole type (or | tion. but he sees no reason why it should not be quite practicable to 
of the altemating. current, booster type), having a large range in their | combine with the double-throw switches shown in Fig. 6 certain 
Voltage, are available. Where desired. existing rotary converters | auxiliary contacts which will perform the requisite sequence of opera- 
“an be adapted for this purpose quite easily and at a low cost. tions. 
In this scheme the number of cells is so chosen that the maxi- Cells as а Standby.—The employment cf accumulators as a stand- 
mum, ог peak, output occurs at such a period of the discharge of the | by against failure of the generating plant has made considerable pro- 


the 1-hour rating the author shows that the output of the booster by 
the third arrangement is reduced hy nearly 500 kw. А summary of 
the conditions obtaining in the three different methods is given in 
Table A, which also gives an approximate estimate of the cost of the 
batteries and of the boosters. 
„ In Fig. 6 is shown a diagram of connections for obtaining the 

triple series " arrangement of boosters. As shown in the right- 
hand bottom corner of this diagram, a motor can Бе employed to 
drive two double. wound booster armatures, each having two com- 
Mutators, giving four booster armature windings, which can be 
Coupled in series or parallel ; the fourth winding, however, would be 
used asa spare. A preferable arrangement, where cost is not а prime 
consideration, would be to have two separate motors and four single- 
Wound armatures, each under its own field. 

In Fig. 7 the author shows an arrangement which it appears to 

m might with advantage be employed in cases where the battery 
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. gress in the United States during the last year or two. The cells are 
worked without any boosters, there being a large number of regulat- 
ing cells employed. log ОИСИ EIUSDEM EMEN ME 
By the courtesy of the Chloride Company, the author is able to give - , Steam plant (coal at 12s.) | Battery (coal at 12s.). 
the following particulars, which relate to the installation of 150 cells Peak DICT ET | 


at the Sixteenth-street sub-station of the New York Edison Company. | ы кш ш окшы Капыш анас Гына е ашал 
These cells are capable of giving 10,790 amperes for 1 hour, or 21,580 . те! factor| per Ку. рег iod sum. | рег e per ind Bm: 
amperes for 21 minutes. ог 32,370 amperes for 10 minutes, or 43,100 
amperes for 6 minutes. It will be noted that the 6-minute rate 18. p.c. £ d. £ | ¢ d. £ 
four times the l-hour rate. "The battery simply floats on the "bus 1 4 389 . 0221  S,141 ' 154 0-330 | 2,796 
bars, and the regulating switches are automatically operated in such NE. 8 389 . 0221 | 6,638 221 0.930 | 4,691 
a manner that when a sudden discharge is required they will travel, 5 20 389 . 0221 , 8.129 389 | 0330 ' 9,360 
along rapidly to the contact required to give the prearranged "bus: | " UD at pc E чакага): 
bar voltage at the prearranged discharge. | о 8 3-82 0-082 P , 
Of the total number of 150 cells the author understands that no less, = 2 


Table B.— Annual Charges for 1,450 kw. (additional) Maximum 
Demand on Sub-station ' Bus Bara. | 


Fixed ,Running Total 


0.120 :| 2,507 
| 5,002 9.9] | 0120 | 3,753 
| | 65 20 3-82 | 0-082 , 6,457 | 3-89 | 0-120 | 7,025 

than 68 are regulating cells. The switches are designed to travel | Steam plant (coal at Ва.). Battery (coal at 8s.). 
along from contact to contact under any current up to 40,000 am- | 1 4 389 . 0-150 | 5,992 | 1-54 0.220 2,759 
peres. The floor space required for a battery of 280 cells works out 2 8 389 , 0150 | 6.340 — 2-21 0-220 4,243 
at about 0-3 sq. ft. per kilowatt for а Биз bar pressure of, say, 460 5 20 $89 з 0150 , 7.384 , 3389 (0.220 8,250 
volts. It will be readily seen that such an arrangement compares  ———— ————— — —— — RENE 


——_ eee 


very fabourably as regards floor space with boilers, engines, and | desirable to have a smaller battery, which might be of the nature of 


alternators; and, as regards capital cost, the cost of cells alone із à buffer battery, to take up the “ instantaneous ” peaks by means of 
probably not much over £3 per killowatt for a 6-minute rate, and ' an automatic booster, and so keep the 'bus bar pressure 


5,650 | constant, while the main battery would be regulated 
by hand in such a manner as to enable boilers and 
engines to be shut down to the maximum possible extent. 


Economy of Accumulator Working.— The case chosen is 
M ШЕ one involving the delivery of an additional peak load of 


1,450 kw. on the direct-current ‘bus bars in a sub-station at 
à distance of 1 mile from the main generating station. rep- 
resenting a load at the generating station of, say, 1,540 kw., 
the transmission being by high-tension alternating current 
КЕ and rotary converters. Anumber of tables are given show- 


ing the capital cost and the annual cost. of delivering this 


> 


LJ 
a 
ы 


< additional amount of power for опе, two and five hours 
Y daily by means of extra steam plant, extra gas plant and 
j by accumulators. Table B herewith summarises the above 
& tables. 
v It will be seen that on a 1-hour basis and with coal at 83. 
* o" per ton the total annual cost with the batteries is only 
E £2,752 as against &5.576 when delivering the power direct 
sso” to the “bus bars without cells by means of rotary con- 
= E: verters. The higher the fixed charges апа the lower the 
3 520" running cost of the generating plant. the better does the 
M NEN | биз | ло" battery show up as a substitute for it. It would seem, 
ositive | 227 therefore, that where the average duration of the load 
Maximum Бозе e 6650" | supplied by the accumulators is from one to two hours and 
capacity=19a"™% 1 | 50? coa] is moderately cheap, there is undoubtedly a good case 
nm | | ar for aceumulators. Even, however, where coal is dear there 
| "T ШШ is generally a sufficient. saving in standby losses to 
— зо” make the value of the coal so saved fully equal to 
LEN that lost in the inefficiency of the battery. This is 
| exemplitied in the case of Manchester, where the coal 
34 Аг 7 Hour — consumed per unit delivered to 'bus bars at opi 
"es B | | А street, for a particular period of the vear, is state 
Fic. ee ANRANGEMENTS FOR A SrEcIAL Case, to have cun И by 25 рег cent., this tak- 
адаа ing account of the losses in the accumulators and 
boosters, 
compares very favourably indeed with any form of steam plant. Accumulators with Alternating Current.—The introduction of the 
Moreover. every central station engineer knows the extreme value of | 
having standby plant which is absolutely ready to give instan- 


split-pole rotary converter, as developed in the United States, has 


given an incentive to the use of batteries on alternating-current sys- 
The battery is normally | tems аз equalisers of the load. No doubt the employment of accu- 
arranged to float on the 'bus bars and receive a slight charge, so that | mulators on alternating-current systems would he greatly extended 
at the commencement of any emergency demand the battery is | ] Е 
giving its full voltage, and the number of cells to be installed is thus 


reduced somewhat below that given in Table A. 

The extent to which this method of emploving batteries has ob- 
tained favour in the United States will be understood when it is 
stated that in the year between June, 1909, and June, 1910, batteries 


taneously any discharge required from it. 


| if some less expensive and more flexible means could be introduced 
for charging and discharging them than that emploving rotary con- 
verters. The author has devised a rectifier which he anticipates will 
permit of momentary overloads being passed through it many times 
larger (proportionately) than those which would cause the commu- 
| T bet l i tator of a rotary converter to flash over, and which should also be 
have been installed in New York, Chicago, Brooklyn. Boston and | capable of dealing with large currents and of commutating direct 
Washington, aggregating some 49,000 kw. at the 6-minute rate. The | currents into alternating currents. 
author, however, thinks that, valuable as this special class of battery The author thinks, however, that if it can be shown that. even in 
may he as a stand-by, the savings to be introduced hy working the pure alternating-current distribution, the employment of battery sub- 
battery in a regular way as a substitute for the use of мени plant. | stations will not only reduce the amount of generating plant as well as 
where the load is of а peaky nature, are so great that it will not be found | the aggregate section of the extra-high-tension feeders by some 20 to 
advisable to put in batteries exclusively for the one class of work. | 30 per cent.. but will also reduce the amount of wattless current to an 
The author suggests that where batteries are put in on a large | insignificant amount. engineers will think twice before they dismiss 
scale for lighting purposes, it will generally be found preferable to put | the double advantage on the sole objection that to introduce sub- 
in those batteries which deal with what may be called `“ time " peak | stations with rotating machinery requiring skilled attention. in place 
(as distinct from “instantaneous” peaks) arranged to be operated by | of feeders, would be a retrograde step. As regards reliability of sup- 
hand-regulated boosters; but, since the voltage of а battery alters | | | 


ог | j ply, it certainly would not be this, even if no-pecuniary saving were 
very considerably with its rate of diseharge. it would also seem | obtained. i 
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ный 
lead-plate type, and even if, in a few years’ time, the long-expebted : 


. The cost of entirely new sub-stations, rotaries, &c., will not be 
materially different from the figures given in the tables referred to 
above (except that roteries and switchgear have to be added) ; and, 
if a good case has been made out for putting in accumulator plant in 
existing rotary converter sub-stations to save the first 20 to 30 per 
cent. of the generating station plant and feeders above alluded to, it 
should be pretty clear that the additional conversion losses in re- 
transforming back to alternating current are more than compensated 
by the additional 10 to 20 per cent. of generating plant and feeders 
saved on account of improved power factor. 

‘The author states here his proposals for improving the power fac- 
tor in a pure (or mixed) alternating-current system. Referring to 
Fig. 8, the rotary converter or motor-generator (А) and ita battery 
(C) are used for taking up the peaks of the load in а manner well 

. The second rotary converter, motor-converter or 
motor-generator (B) is à synchronous machine and is over-excited in 
such а manner that it runs as motor, fed from the alternating-current 
line, and draws a leading wattless current therefrom sufficient in 
value to compensate for the lagging wattless currents taken by the 
consumers' motors. The special feature of the author's proposal is 
thst the rotary converter (В) is enabled to find a useful load for itself 
by charging the battery (D), and thus a given kilovolt-ampere motor 
load can Бе dealt with with a much smaller expenditure in syn- 
chronous machines than would otherwise be the case. When the 
evening peak load comes on, the charge in the battery (D) is avail- 
able in assisting the rotary (А) to deal with the load ; and the motor- 
generator (B) may be either used to perform phase-changing by itself 
or, if not needed for that, is available to assist the motor-generator 

(A) in dealing with the peak. 

Alternative to Batteries.—An abstract has recently appeared in the 

“Electrical World ” of a Paper read before the American Street and 
Urban Engineering Association by Mr. H. G. Stott, in which the use 
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of batteries for peak loads is unfavourably compared with a scheme 
put forward for providing the extra power for extensions (in stations 
employing reciprocating engines) by adding exhaust turbines to carry 
this load, by adding grate surface to the existing boilers, and by 
forcing the boilers during the time of peak load. The disadvantage 
under which Mr. Stott’s proposal labours is that the stand-by coal 
required to keep the boilers going through the night will still be re- 
quired much as before. Moreover, the steam units cannot be so 
economically loaded up at all times of the day and night as by the use 
of batteries, Another point apparently overlooked is that the 
icheme introduces the extra capacity at the wrong point; it should 
be preferably introduced at the sub-station. 
The author of the present Paper deals in detail with Mr. Stott’s 
Mme and believes that for peaks of short duration, say, up to two 
curs, the batteries will be found decidedly the cheaper, and, more- 
over, à smaller additional staff will be required than with the turbo- 
scheme. The question of power factor also has to be considered, and 
ha further inducement towards the use of batteries. 
ec пшона Тӯ fact that batteries can now be constructed, and 
i bod which will give outputs up to 40,000 amperes, shows that 
T ead-plate type of accumulator has passed the experimental stage 
й a the point of view of reliability, and central station engineers 
4 Do longer be afraid that if they put in a battery they may have to 
“Tap itat the end of two or three years. Battery makers of re- 
E are now to be found who will undertake the maintenance of cells 
Edi periods of 10 to 20 years. Even if this were not so, the new 
ж cell appears to have wonderful characteristics, as may be seen 
Raise recently published in Тнк ErEcTRiCIiAN. The author is, 
stand unately, unable to give an idea of its cost; but, as things 
1 Would esem to be quite safe to instal large batteries of the 


ee 
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ideal battery should make its appearance, no particular loss would be 
involved, provided a life of some seven years had already been ob- 
tained out of the lexd-plate battery. 

Three appendixes are attached to the Paper. The first gives a list 
of Tudor batteries having an output of over 500 kw. supplied by the 
German Tudor Co. ; the second, a few particulars of some batteries 
installed in large U.S.A. central stations ; and the third deals further 


with Mr. Stott's proposals. 


A NEW AND DIRECT PROCESS OF PRODUCING ALTER- 
NATING-CURRENT VECTOR DIAGRAMS EXPERI- 


MENTALLY.* 


BY A. E. KENNELLY, H. G. CRANE AND J. W. DAVIS. 


The properties of the rotating magnetic field and their relation to 
two component quarter-phase magnetic fluxes are well understood. 
It seemed that analogous properties should be developed by a rotating 
electric field. Such a field should be capable of being produced 
either in а dielectric medium by two quarter-phase displacement 
currents or in a conducting medium by two quarter-phase conduction 
currents. Attempts to produce the latter, or voltaic, form of rota- 
ting electric field in a reliable manner were commenced in the electrio 
engineering laboratories at Harvard University in April, 1910, using 
& thin sheet of acidulated water in a flat insulating tray as the con- 
ducting medium and a telephone receiver as the detecting instru- 


ment. Recently, however, very successful results have been pro- 


Fia 1.—GENERAL CONNECTIONS OF METALLIC SHEET, INDICATING THE 
PRODUCTION OF A VECTOR DIAGRAM OF IMPEDANCE. 


duced with thin metallic sheets as the conducting media and a vibra- 
tion galvanometer as the detecting instrument. 

The metallic sheets used have been composed at different times of 
tinned iron and of zinc. The results have been essentially the same 
with both substances, and only the zinc sheet will be here considered. 
The sheet was of commercial zinc 81:5 cm. square and 0-46 mm. 
thick. Its surface was marked off into centimetre squares—t.e., into 
à svstem of rectangular co-ordinates. Connections were made with 
the edges of this plate through a fringe of high-resistivity wires, some 
high-resistivity fringing for the sheet being necessary in order to keep 
the electric current flow lines parallel to the edges. As shown in 
Fig. 1, 11 wires, each 29-5 ст. long, were soldered to each edge of the 
sheet at uniform intervals of 7 em. The resistance of each wire was 
0:836 ohm. The joint resistance of all the 11 wires in one fringe was 
thus 0-076 ohm. The entire flat arrangement of sheet and fringes 
was mounted on à wooden frame about 150 cm. square. This frame 
was supported conveniently in a vertical plane against a wall. 

In order to preduce a rotating electric field in the sheet two single- 
phase currents of equa! strength, differing 90 deg. in time-phase, were 
supplied to it. with one component single-phase current along each 
axis. The genera! connections are illustrated in Fig. 2. The current 
density at any point in th» sheet thus becomes a plane vector, rota- 
ting with the angular velocity of the alternating current. The fre- 
quency used was between 50 cycles and 60 eveles per second. Since 
the current-density rotated, the electric intensity, or volts per centi- 
metre, at any point in the sheet, due to IR drop, was also a rotating 
vector. If appreciable harmonics existed in the currents supplied to 
the sheet, the resultant rotation would be non-uniform in radius vec- 
tor as well as in angular velocity. The actual complex rotation 


* Abstract of an article in the “ Electrical World.” 
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would, however, in all cases be reducible to a pure uniform rotation 
of fundamental frequency, together with superposed pure uniform 


rotations of harmonic frequencies at harmonically increased angular 
speeds. 


The instrument used to detect the rotating field was a Campbell 
bifilar vibration galvanometer. constructed by Мг. В. W. Paul, of 
London. А flexible conductor was soldered to the centre of the sheet 
at O. and led to a contact key K and the vibration galvanometer G. 
Another tlexible conductor was permanently soldered to the point 1 
on the reference axis, at the distance—35 em. from О. This wire led 
to a substantially non-inductive standard rheostat, Ry. For con- 
venience in the measurement of low impedances, this rheostat was 
plugged for 3-5 ohms ; for moderate impedances 35 ohms and for 
still higher impedances 350 ohms. In this way each centimetre of 
distance along either axis of the plate represented either 0-1 ohm, 
1 ohm or 10 ohms respectively. 

With the connections as shown and the impedance Z to be mea- 
sured there is found to be only one point on the plate at which a roam- 
ing wire from Z can touch and show no current in the vibration gal- 
vanometer with the latter in tune and the key K closed. If the 
measured impedance Z happens to be reactanceless, the roaming 
contact must be made along the line 104 of the reference axis, and 
the length Od of this line then measures to scale the resistance of Z. 
But with magnetic reactance in the coil, as shown, the roaming соп- 
tact must be moved to a certain point e off the reference axis, and 
such that Od reads. to centimetre scale, the effective resistance of the 
coil Z, de reads to the same scale its effective reactance, and Oe to the 
same scale its impedance, all to fundamental frequency. This may 
be called the simple harmonic impedance of the coil Z. If the coil 
has no iron core, there will usually be no appreciable difference 
between the ordinary complex harmonic impedance and this simple 
harmonic impedance. With an iron core present hysteresis tends to 
establish some difference between these quantitics. 
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Fic. 2.—Two-DIMENsionaL POTENTIOMETER. 


In all cases, whatever be the resistance represented by 1 em. on the 
sheet, the relation is Z/R,— 2;/r,. 

If the direction of rotation of the electric field is as shown by the 
arrow in Fig. 1, then a magnetic impedance will lie on the + 7 side of 
the reference axis, as shown, and a condenser impedance on the — 7 
side. But if the direction of field rotation be reversed, by reversing 
either of the main switches, the sign of the j-component, or reactive 
component, of the impedance will be reversed upon the sheet. 

The action in Fig. 1 may be explained as follows : With the electric 
intensity rotating clockwise, as shown by the arrow at w, the P.D. 
along the line Oe on the sheet will be ahead in phase of the P.D. along 
Od. the reference axis. The current in В, is in time-phase with the 
Р.О. 10, or along го. if there is no reactance in the path ГВ. The 
current in Z is delayed in time-phase by the reactance of the coil. 
The P.D. impressed on Z must, therefore, be advanced in time-phase 


by the angle eOd in order that the current in Z shall be in time-phase 


with the current in R,. The identity of these two currents, both as 


to magnitude and time-phase, is disclosed by the absence of current 
in the galvanometer G when the key K is closed. 

A diflieultv which soon presented itself in these experiments pro- 
duced discrepancies that evaded analvsis for some time. Unless care 
be taken to remove all stray magnetie Них from the galvanometer cir- 
cuit, the voltage induced by a stray field may mask or dominate the 
P.D. rotating in the sheet. It was found necessary to bind the wires 
11’, О.К. 22’ tightly into a queue from the centre of the plate, to use 
twisted pairs for the supply wires, and to take other like precautions. 
An ideal arrangement, with this difficulty in view, would be to use a 
return current sheet side by side with and of the same dimensions as 


the working sheet, the two being separated only by a thin layer of 
insulating cloth so that the two exciting circuits could be kept 


rlmost completely non-magnetic. 


No such compensating return 
sheet was used, but even after all precautions were taken 1t was 


found desirable to take two readings at each measurement, the cure 


rent being reversed in both supply circuits at each alternate reading. 


A number of interesting alternating-current phenomena of im- 
pedance can be demonstrated with the revolving electric sheet of 
current and potential. "Thus, if the impedance Z (Fig. 1) consists of 
the primary winding of a small induction coil, the effect of short- 
circuiting the secondary winding is to increase the resistance com- 
ponent Od of the resulting impedance and to diminish the reactance 
component de. Again, the increase of reactance in a reactive coil 
with increase of frequency is readily shown. 

As may be easily demonstrated, the megeurement is made with 
greater sensitiveness and precision as the standard R, and the un- 
known Z are reduced in impedance. The best results to begin with 
are obtained with a standard resistance R, of only a few ohms, a 
measured impedence of Z about the same magnitude, and with the 
galvanometer carefully tuned. 

There are various other ways of obtaining measurements and 
vector diagrams with the rotating-current sheet. Thus, the test 
circuit may be connected to two points along the reference axis, and a 
balance obtained by a roaming contact leading to the galvanometer. 
Моше beautiful geometrical relations and figures present themselves 
in the different tests and connections. 

The vector diagrams obtained from the rotating current sheet, 
particularly with the arrangement shown in Fig. 1, are concrete ex- 
perimental realities, very different from the geometrical abstractions 
which vector diagrams have hitherto appeared to consist of in alter- 
nating-current literature, and any observer who with such an appa- 
ratus, actually experiences a vector diagram will probably carry 
away with him a lasting and a different impression of such а diagram 
from that set up in the mind merely from the perusal of text-books. 
The rotating-current sheet is an ideal source of instruction in this 
respect. 

Whether the rotating-current sheet can be made into an accurate 
piece of measuring apparatus, or two-dimensional potentiometer, 18, 
however, an open question. It is swift to work with in measuring 
impedances, but in the form above described its precision is limited. 
Large shects supplicd with powerful currents using anti-induction 
precautionary devices may improve the precision, but since the cur- 
rents are distributed broadcast over the whole sheet surface, the 
degree of precision per ampere of supply current must necessarily be 
small. Moreover, it may be difficult to secure a suflicient degree of 
mechanical uniformity in the thickness of large-surface metallic 
sheets, although corrections could be found, with sufficient care in the 
use of continuous currents and with a direct-current potentiometer. 

A more promising method of obtaining a two-dimensional or vector 
diagram alternating-current potentiometer. which has recently been 
tried by the authors, is shown in Fig. 2. The quarter-phase currents 


are supplied, of adjusted equal strength, to the two slide wires AB 
and CD, which are connected together at B. Using the standard 
reactanceless resistance В, in series with the impedance Z to be 
measured, balance at the two sliding contacts can be secured with no 
current in the vibration galvanometer, when ВК r,ir—JX а, 


The supply currents required in the slide wires are now compara- 


tively small, and the precision of the apparatus as a measuring device 
is much greater. The balance adjustment is thrown on two sliders, 


which must be moved successively to a joint balance, whereas in the 


case of the rotating-current sheet there is only one roaming contact 
point, although the direction of motion for securing balance at any 
instant is uncertain, being of two degrees of freedom. 


1n the non- 
rotating current two-dimensional potentiometer of Fig. 2 it seems 


possible to secure the required two-phase voltages from a single- 


phase source by using а small transformer with no iron core. Ex- 


periments are being made in this direction. 


When the current is rotating at full speed in the sheet it 18 not ап 


easy matter to reveal its presence except with the aid of a vibration 
galvanometer, but if the quarter-phase alternator supplying the cur- 
rents is slowed down to a frequency of only one or two cycles per 
second, a small compass needle supported over the sheet can be 


brought into synchronous rotation with the current and so make,the 
rotation evident to the eye. 


Tram Car Indicator.—A new method of facilitating the 
tramway traffic on the Embankment has just been introduced 
in the shelter at Blackfriars Bridge. А megaphone is suspended 
from the roof of the shelter, and as each car approaches Из 
destination. 1s announced as well as the number of vacant 
places that are available both inside and out. Behind the 


megaphone instrument is а loud speaking telephone of the 


= E # a . . E M 
Graham tvpe through which the information is given by, 


official stationed on a refuge opposite H.M.S. "' Buzzard.” 


aly. 


einer 
Fn ns 


= eaget; 7 
0b i 
в 
уе 


THE ELECTRICIAN, APRIL 28, 1911. 89 


ELECTRICAL EQUIPMENT OF THE NEW BUILDING OF THE ROYAL AUTOMOBILE 
CLUB, PALL MALL, LONDON. 


[none way, at апу rate, the Roval Automobile Club may be | which a. new building, capable of containing everything under 
sald to be unique among clubs. Not only does it, as do all | one roof, could be erected. Finally, the land in Pall Mall on 
other clubs, provide food, rest and entertainment for its | which part of the old War Office used to stand was obtained on 
members, but it also concerns itself with the advance of the | ]еазе from the Office of Works. Аз regards position, nothing 
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Fic. 1.—VIEW OF ONE OF THE MAIN SWITCHBOARDS. 
could be more central, while the building that has been erected 


science of automobilism, and by means of standing committees 
to obtain information which shall be of general use. For | is quite worthy of the district. 
reasons it requires more extensive accommodation than The site has a frontage of 225 ft. to Pall Mall, with an average 
| depth of 148 ft. The rooms at the back look directly out over 


would an ordinary Club. It must provide offices for а more | 
than usually large secretarial staff as well as suitable meeting | St. James’ Park. Great attention has been paid to the 
places for the members of its various committees. With all | interior architectural effects and the results in general have 
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Fig. 2.— D1AGRAM НОМ ХО CONNECTIONS OF THE Fire ALARM SYSTEM. 


these various operations, it was soon found that the Club’s | been very successful. From the main entrance hall, à reception 
remises in Piccadilly were too restricted and the inevitable | room and strangers' room open out to the right and left 
[Aa into adjoining buildings occurred. To avoid the respectively. A flight of stairs арор о i е е 
inconveniencies thus caused it was decided to obtain a site on | storey elliptical vestibule, Dey ONG Den ts Le Great Hen yn 
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also built in two storeys, with a balcony and a platform. To the 
right of the vestibule is the club room, and to the left à dining 
room and restaurant. On the first floor is the members' 
dining room which is decorated in the William Chambers 
style, a billard room with three tables, card room, committee 
room and library. The chief feature of the second floor is 
& fine room in the Georgian style which opens on to the terrace 
formed by the roof of the Great Gallery. On this floor there are 
also a few bedrooms. The third and fourth floors are fully 
occupied by bedrooms, while on the fifth floor are the servants' 
quarters and a photographic studio. The lower ground floor 
contains the kitchen and cloak rooms. In the basement are a 
swimming bath, Turkish bath, fencing room, shooting range, 
racquets courts and dressing rooms. 

The building is made up of nearly 2,000 tons of structural 
Steel work which forms the main frame of the building, the 
columns being supported on separate foundations. 

Messrs. Mewes and Davis, and E. Keynes Purchase were the 


Chambers. One of these is provided for each of the two 
supplies. They consist of a good-sized fireproof room (securely 
locked) and contain the double-pole switches and fuses con- 
trolling the sub-main circuits. These are fixed on marble 
boards fastened to iron framing to which are also fitted inte- 
grating meters for determining the energy consumption in 
various parts of the building. A view of one of these boards is 
shown in Fig. 1. 

The general arrangement of the supply is as follows :— 
The building is divided approximately into two halves, each 
half having an entirely separate intake chamber. Each room 
is lighted from both mains so that should one of the supply 
company’s mains break down, the whole of the building would 
still be lighted. Further, all the corridors and halls are 
lighted from a special fire alarm circuit, details of which are 
given below. The mains from the intake chamber to the 
main boards, and from the main boards to the  sub- 
boards are paper insulated lead-covered and armourea, and 


joint architects ; the consulting engineer for the electrical work | are run up special shafts along adjacent staircases, These 
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Fic. 3.—THE GREAT HALL FROM THE PLATFORM. 


was Mr. E. Wingfield Bowles, and the general contractors were | shafts are easily accessible should it be necessary,to inspeot 
the Building Construction Co. 


The entire electric light, 
ower, bell and fire alarm installations as well as the conduit 


for the G.P.O. telephones, was carried out by the well-known 
firm of Higgins & Griffiths, on the most up-to-date lines. 

The actual building was finished in 15 months at a cost of 
£940,000. Аз regards the electrical equipment, great care has 
been in the first place taken to prevent all the lights being 
extinguished at one and the same time. For this reason the 
lighting and power is supplied trom two separate mains of the 
St. James’ and Pall Mall Electric Light Co. The supply 
company's mains enter the building at two separate places, 
each cable being fed from an entirely distinct source of supply ; 
in one case direct from Carnaby-street, and in the other through 
а sub-station from the Central Electrie Supply Co.'s station 
at St. John's Wood. The supply is at а pressure of 110 volts 
direct current for lighting and 220 volts for power. | 

The supply mains come into a special chamber where 
switches and fuses are fitted, and thence pass to the intake 


the cables. 


At each intake point the St. James’ Company come in with 
athree-wire service for lighting, and a two-wire service for power. 
The arrangement employed for controlling the pilot lighting 
is exceedingly ingenious. The mains on one pole are split and 
pass in parallel through a two-way switch. One side of this 
switch supplies the various lamps through sub-distribution 
boards and special local switches in the ordinary way, and the 
other supplies the lamps direct through sub-distribution 
boards and the other portion of the local switches. The pilot 
circuits on one side are further controlled by a single-pole 
switch, which, in its normal position, is held off by a catch. 
When the fire alarm is sounded by means of pushes in any part 
of the building, the coil on this switch is energised and the 
catch pulled off. The switch then falls by gravity and switches 
on the pilot lights throughout the staircases, corridors, &c., of 
the building. There are in all eight pilot circuits controll 
as explained above by a 50-ampere triple-pole switch 


x 


and fuses. Fig. 2 gives a diagram of the cut-in switch 
arrangement, 

There are altogether 52 general lighting circuits controlled 
from these boards, some of which are fed from the Carnaby- 
street mains and some from the sub-station. All these 
circuits have a capacity of 100 amperes ; 12 of them supply the 
basement and are metered separately, being charged on a 
special tariff. There are also 12 power circuits supplied at 
220 volts for working the lifts and fans, and two 110-volt 
circuits, one for supplying the cinematograph in the lecture 
theatre and the other supplying apparatus in the photograph 
room, 

From the sub-boards the wires are run in steel screwed con- 
duit placed under the floors. Where the conduit enters the 
draw-in boxes it is fitted with brass bushes. The draw-in 
boxes are easily accessible through traps in the floor and are 
fitted with flush lids. All the conduit has been laid down to be 
electrically continuous throughout. The conduit is earthed at 
each in-take room and distribution board by a 7/16 cable 
connected to the nearest water pipe. It was tested for 
continuity by ringing an electric bell through it. All the 
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To make further separation the two sets of circuits fed from 
the two supplies are wired with different coloured wires, red 
and black being used on one circuit, and blue and yellow 
covered wires on the other. 

The switches throughout the building are of the flush type, 
with the exception of those on the service and fifth floors; 
Lundberg plugs are used throughout, and where heating 


Barm are employed, a device is employed. to prevent the 


heating plug being inserted in the lighting soeket and vice 


versa. 
А complete bell installation is provided on eaeh floor, and 


is fed from batteries in the ordinary way. 

In the main club rooms special attention has been paid to 
the lighting. This {will Бе, obvious by referring to Fig. 3, 
which shows a view of the Great Gallery. This chamber*is 
decorated throughout in the style of Louis XV., and for 
lighting both candelabra and brackets are used, the place of 
the candles being, of course, taken by electrice candle lamps. 
The same idea is followed out in the other main rooms with 
excellent results. In the swimming bath, for instance, which is 
decorated in an early Italian or Roman style, massive Greek 


Fic. 4.—ТнЕ SWIMMING Ватн. 
The effect of the concealed lighting near the ceiling is noticeable. · 


Photographed by artiticial light. 


conduit is of am 
that repairs coul 
р Into the conduit. 
tu distribution boards are contained in cast-iron cases 
ЕН uralite, and are sunk in the walls. The fuses are 
= on marble panels, the two poles being carefully 
Nes Tubular fuses of 10 ampere capacity are used on 
in сн ghting boards. Front connections are employed 
miu oy and great care has been taken to keep the 
ig ed from different sources of supply entirely separate. 
hile runs of conduit are placed quite apart under the floor, 
svitek pays or fitting on one circuit is within 6 ft. of any 
of the nr on the other circuit. The distribution boards 
apart зи lighting and of the pilot lighting are placed so far 
the other pis working on one can, even intentionally, touch 
while the fus rther, they are divided into two halves, 80 that 
the NN ы а be replaced by the electrician, 
attendants, n turned on or off by the ordinary 


ple size for the wires it carries, and to ensure | bronze pendants of triangular shape with a lamp at each corner 
, while standards, also of 


(7 
о 


d easily be made if necessary every wire was | are used, the effect being very strikin 
Greek pattern, are placed near the edge of the bath. (For 


lighting the bath itself, that is the water, metal filament lamps 
sunk in the cornice are used, the result of which arrangement can 
be seen in Fig. 4. The racquets courts too presented an interest- 
ing problem from the lighting point of view. It is, of course, 
necessary, in order that play be possible, that the ball shall cast 
no shadow. This condition was at last obtained а е1 some 
trouble by using lamps suspended from the ceiling and placed 
in a reflecting trough inverted so that all the light is, thrown. 
downward. The most suitable height of these troughs was 
determined by experiment, and it was only after several 
heights had been tried that the one at last reached was. 


chosen. uis 
In conclusion, we have to express our indebtedness to, Mr. 


J. W. Orde, secretary of the Royal Automobile Club, Дог 
allowing our representative to inspect this most interesting. 


building. 
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 LOSSES ON HIGH-TENSION LINES.* 


transformers and the loss measured at the same low-tension voltage. 


The difference between the two readings gave the total line losses 
| ВУ G. FACCIOLI. —-t.e., the sum of ohmic. corona and insulator losses. 
This Paper gives the results of tests on corona losses taken on the In Fig. 2, curve A shows the charging current of the line, and curve 
lines of the Central Colorado Power Co. The three conductors of the 


B gives the total losses measured at different voltages, that is to say, 
three-phase line are situated in a horizontal plane, with a distance of the line losses plus the transformer losses. Curve C gives the corona 
124 in. between centres of adjacent conductors. Each conductor | end insulator losses—i.e., the losses remaining after the ohmic and 
between the power house at Shoshone and Denver consists of a hemp | the transformer losses have been subtracted from the total measured 
centre six-strand copper cable No. 0 В. & $. gauge, with the excep- | losses. 
tion of a section between Leadville and Dillon, where the conductors At 100 kv., which is about the operating voltage of the system, 
are of smaller size. From Denver to the power plant at Boulder the transformer losses are 52 kw. and the corona and insulator losses 
three six-strand copper cables, No. 1 B. & S., are used (see Fig. 1). | 1,003 kw. Thus the operation of this system at 100 kv. would appear 
The insulators are all of the suspension type, and have four insulating 


impracticable. However, when the system is loaded and in normal 
discs each. The altitude and the climatic conditions of the country | Operation the line losses fall to small values, well within the limits of 
" economical operation. The explanation of this phenomenon is 

obvious. 
" POWER PLANT When the line is unloaded the voltage increases along the line, until 
NA at the far end of the line, at Denver, it is more than 10 per cent. 
А higher than at Shoshone. With two 2,500 kw. transformers con- 

IDAHO SPRINGS “A 


nected at Denver in open delta it was found that with 90 kv. at 
Shoshone the voltage at Denver was 100 kv. Hence the majority of 
the 1,000 kw. measured when 100 kv. were held at Shoshone was 
T at the far end of the line, where the voltage was above 
110 kv. 


The above tests cannot be used to determine the critica! voltage or 
the law which connects losses to kilovolts, because the voltage at the 
far end of the line is higher than the voltage at the power house, and 
Fis. 1. because of the different altitudes through which the transmission line 
runs. For this reason some experiments were conducted on the 
traversed by the transmission line are unusual. The line crosses the | Denver- Boulder section of the system. 
continental divide at three points, one between Shoshone and Lead- 
villelat an altitude of 12,000 ft., another between Leadville and 
Dillon at 12,500 ft., and the third between Dillon and Denver ( Argen- 
tine Pass) at 13,700 ft. These exceptional conditions magnify the 
importance of the problem of line losses, as it is well known that the 
atmospheric losses increase with the altitude. 

The generating system at Shoshone consisted of a 5,000 kw. 
4,000-volt 60-cycle three-phase alternator, connected to the low- 
tension side of three 3,333 kw. transformers, whose ratio of trans- 
formation was 4,200 to 100,000 volts. The generator windings were 
Y-connected, the three transformers being delta-connected on both 


Kilowatts Loss. 


$ 

3 80 90 100 110 129 13) 

oe 1,200 3 Kilowalts at beginning of lines, 

= à Fig. 3. 

> = 

= 0 цию § The distance between Denver and Boulder is 27-6 miles, and the 
© i line runs at an average altitude of 5,300 ft. The conditions of the 
x majority of the tests were as follows: The main line from Shoshone 
ч 


to Denver was energised under normal conditions. The voltage at 
Denver was stepped down from 100,000 volts to 13,200 volts, and 
power was delivered at this voltage to the 13,200-volt 'bus bars at 
Denver. The low-tension winding of a 2,500 kw. single-phase step- 
up transformer was connected to these 'bus bars, and the high-ten- 
sion winding energised two of the conductors of the three-phase line 
from Denver to Béulder. Different voltages were obtained by using 
different ratios of transformation or different combinations of step- 
down and step-up transformers. 


The measurements were taken for a period of two weeks during 


which the barometric pressure varied from a minimum of 24-1 in. to а 
60 70 80 9) 100 110 maximum of 24.7 in. ; the temperature varied from 49°F. to 74°F., 
Kilowatts at Shoshone. and the relative humidity from 21 to 35 per cent. with an average of 

Fic. 2. 29 per cent. 


These values were measured at Denver. It was found 
that readings taken on different days were not affected by humidity, 
for which, therefore, no correction was made. Also no correction 
was made for the slight difference in barometric pressure and tem- 
regulating the excitation of the alternator, and the measurements perature. The results regarding humidity obtained in Colorado cor- 
were taken on the low-tension side of the step-up transformers ав | roborate the tests taken in Pittsfield, where an apparatus, consisting 
follows: First, the transformers alone were connected to the gene- ! of a rod parallel to a plate, was tested for corona during the period of 
rator, and the transformer losses recorded at a certain voltage; | & month. The voltage at which luminous corona appeared remained 
‘second, the line was connected to the high-tension terminals of the | constant although the vapour product varied from 0-36 {о 1: ed 
nu SP Ta CU NR А PONAM Sq COP ur a 1 idi TY . cent. to r cent. © e 
» * ce of в Paper read before the American Institute of Electrical о ее к сп Ta рег 
n e 


„primary and secondary sides. Fig. 2 gives the kilowatt losses of this 
‘three-phase line (153-5 miles long). The voltage was varied by 
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Fig. 3 shows the result of the measurements. Ап attempt was | by C. E. Mendenhall,* who obtained 2-8 as the radiant efficiency of 
made to separate insulator losses from corona losses, but the insu- | the latter at its normal brilliancy. This, I think, is the only previous 
lator losses (which were measured in dry weather only) were so small | determination of the radiant efficiency of a glow-lamp to which 
that no definite measurement of their value could be obtained, and | exception cannot be taken on the point of method. 
they are neglected in the following decision. The voltage at the The method I have applied is, as far аз I am aware, original, 
Boulder end of the line was measured by using a step-down trans- | though it almost follows from the article of Nichols and Coblentz. 
former, and was 2 per cent. higher than at Denver. It seems preferable to both the above methods. The radiation was 

The measurements were taken as follows: The transformer only | first measured in the usual way by a thermopile and galvanometer 
was connected to the system and readings taken, then the line was | with and without а 1 cm. thick water filter, and the percentage of 
connected to the transformer and readings taken at the same voltages | total radiation transmitted through the filter determined. In this 
as before. The difference between the kilowatts in the two cases | case the radiation from the whole lamp was received by the thermo- 

А straight part of the filament of average brightness was then 


gives the total losses of the line. pile. 
The author then proceeds to discuss an equation representing the | focussed by ап achromatic glass lens on the slit of а spectrometer 
curve of losses and also the term “ critical voltage." with glass prism which was furnished with 2 Rubens linear thermopile 
in place of the cross wires. The same water filter was placed in 


PUERUM front of the slit апа an energy curve of the filament taken through the 


filter. For the region of the spectrum for which water transmits, the 
absorption of light in the glass and the lcss of light bv reflection at the 


THE EFFICIENCY OF METAL FILAMENT LAMPS.* 
glass surfaces may be taken аз independent of the colour. If the 


BY R. A. HOUSTOUN, M.A., D.SC. \ | j і 

8 The auth fter di | ноде. ОТ prismatic energy curve thus determined be taken and an ordinate 
anew method of measuring the radiant effei ncy of lamps, i.e, the ratio | 2^! UP at the point 760 js, the area on the side of shorter wave-lengths 
of the total luminous energy to the total energy radiated. Results are divided by the whole е the fraction of the radiation trans- 
given for carbon, tantalum, tungsten and osmium filaments. mitted by the filter, which is light. It is only necessary now to find 
: , what fraction of the incident light is transmitted by the water cell. 

Practical men are accustomed to measure the efficiency of a glow- This was done by measuring the transmission coefficient of the latter 
lamp in watta per candle; on the other hand, we may regard the when filled with water with a spectrophotometer for four different 
lamp as an energy-trensforming device and measure its efficieicy by | points іп the spectrum. The value found was 0-84. It is somewhat 
Let | low, as the glass sides of the cell absorbed rather more than usual ;. 


the percentage of electrical energy it transforms into light. 10%, | 
Q=total electrica! energy consumed per second, R the total energy | it Jid not vary with the colour. , 

radiated per second and L the total luminious energy radiated The following table gives some results obtained :— 

ра second. Then we make the following definitions :—L/ Q _____ Вабіапі Efficiencies in per Cent, 

=lummous efficiency, L/R=radiant efficiency of the lamp. R is TUM 250.volt. | 250-volt. | 250-volt. | 950-volt. 


somewhat less than Q, 2s all the energy is not lost by radiation, but 

some by conduction and convection. This proportion is, however, 80 E ыы Pn | иеа) oe ч 

small that it is usually neglected (Dr. C. V. Drysdale has found the 184 ! ^ — 1-40 ^^ 972 ! — 4-96 | 5-98 

convection loss to be not more than 2 or 3 per cent. of the total 216 | 1-97 1-48 | 7.42 | 9-02 

energy consumed. 250 3-42 2-42 1:60 9.39 

_ For the purpose of defining L, it is usual to take 760 uu as the upper 270 3-95 3-43 | 8-06 | 9-59 

limit of the visible spectrum. The lower limit is immaterial ; there | Е | , 

138 little energy in the violet and ultra-violet spectrum of glow-lamps. | i PA P der: dai 125- volt. 

The luminous efficiency does not measure the commercial value of a | Tungsten (0). tungsten (6). tantalum (1) | Кави сиг (8); 

lamp, because the eye is very much more sensitive to green than to 75 | 1.61 1-69 2.06 3-00 

red light, aad it is possible for one lamp to have much more energy in 125 6-61 ! 6-43 | 6-66 6:35 

Ив spectrum than a second one, but yet to have that energy so 146-5 | 9-04 8-83 = | ES 

disadvantageously distributed that the second produces a stronger 150 is n | 7-70 ‚ 925 

effect on the eve. The luminous efficiency is of more theoretical | - - - - VS a duree 
All the lamps except the osmium (see below) are well-known 


mterest. It tells us how much of our energy is wasted in dark heat 
and how far we can with advantage hope to improve our lamps. This | makes much in use at present. Lamps (1) and (2) were of different 
Paper describes some measurements made on the radiant efficiency of | makes, the filament in (2) having a metallic lustre ; (3) and (4) were 
carbon, osmium, tantalum and tungsten glow-lamps. the same make, (5) and (6) the seme make, and (7) and (8) the same 
An old method of measuring the efficiency was the calorimetric | make. А 50.volt osmium lamp was 2130 tested and gave a percentage 
one. The lamp was placed in a glass calorimeter and then in a similar | efficiency of 2-17 at 30 volts, 3-84 at 45 volts, and 6-52 at 55 volts. 
Copper one, and from the difference in the rise of temperature, with The figures in the table are probably accurate to 5 or 6 per cent. 
various corrections, the percentage of light radiated could be | The difference in the behaviour of the 250-volt and 130-volt tungsten. 
calculated. The method is in principle bad ; the whole energy and | lamps is probably due to a different method of manufacture. If 
the dark heat are measured, and the light is obtained гз the difference | we calculate the radiant efficiencies of the different filaments at their 
marked voltage and take the mean, we obtain :— 


of two much lerger quantities, both subject to considerable error of 

obeervation. Another method was to measure the total radiation by CALEDON. О Ии аиа 2.9 per cent 

athermopile. A water filter was then placed in front of the thermo- ОЗИПЕЙ Me TERNOS 5:2 l 

pile and the radiation that penetrated through the filter measured. Tantalum ное ооо 65 › 
ATE E E N Ыыы н AS ТӘ js 


ie ud supposed to be light, ала if we made a correction for 
ded a in, or reflected by, the tilter—which could easily be 
obtain ed pe metrically =the radiant efficiency could be 
not absorb | е objection to this method is that the water filter does 
although popularly seg rata ть 13 no better than Muss 
y supposed to be. ence corrections were made 
idis heat transmitted by the water by means of solutions of RAIL-LESS ELECTRIC TRACTION IN BREMEN.1 
lich е in carbon disulphide, which were supposed to ebsorb all the TES h pas | 
Б» and let the heat pass. The utter untrustworthiness of èll such At the present time there ere two electric omnibus routes worked 
Code has, however, been demonstrated by E L Nichols and W. W. | °P the overhead system in Bremen. One of these is nearly 3 miles 
lentz. They have shown that they give aie much too large. long. and forms an extension of 2 municipa! tramway route, while the 
modern methods, one consists in determining the energy т d other crosses the Bremen tramway and railway systems at one or two - 
for different wave-lengths by mezns of the spectrosco M nd thermo- points. They both, therefore. act аз feeders to other means of trans- 
pile or bolometer and plotting it гз a со of ihe as ve-leneth, | Pel! though in somewhat different ways. 
and the other,was introduced by K о о. nc Both lines are supplied from the Bremen tramways station, and are 
71 applied with modifications to the case of the carbon glow lamp worked on the continuous-current system, the pressure being 550 
r Abstract of о T E езе е cc ce volts. The price charged is 1-6d. per kilowatt-hour. The overhead 
f It has been ER read befor» the Royal Society of Edinburgh. lines on thes? omnibus Dod 05 сто GCiffecent froin those on other 
ds.” + p. 672 Шы, by В. A. Houstoun and J. Logie, " Phys. | systems, in that the wires are placed one above the other, 11 in. 
ii the dark ШАКЫ и Ad "un n E apart, the positive being underneath and the negative above. In 
а mean of Во ares Nevertheless, it is not satisfactory enough as * * Physical Review," XX. 1905, p. 160. | | 
^ Physica] R ng the dark heat from the visible radiation. + Based on an article by E. Kindler in the “ Elektrotechnische Zeit- 
eview," XVIL, 1903, p. 302. schrift." 


My value, 2-9, for carbon, »zrees well with Mendenhall's 2-8. 
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this way the points of suspension, points, crossings and collectors 
are all simplified. The upper negative wire, which is earthed, acts as 
& protection against broken telephone or other wires. While the 
installation is agreeable to the eye in that the cars moving in either 
direction use the same source of supply, and only two wires in all are 
therefore needed. Cars meeting have, of necessity, to stop aud 


change over the collectors, an operation which, however, takes only 
12 to 15 seconds. 


Fig. 1. 
DISTANCE PIECE 
FOR TROLLEY 
WIRES. 


Fics. 2 AND 3.— SUPPORTING ARRANGEMENTS ON 
CURVES. 


Г The trolley wire is grooved, and is of 0-1 sq. in. in section. Тһе 
supporting masts are placed 85 ft. to 100 ft. apart. Between the 
wires are placed separators (Fig. 1) in orde that they may be kept 
the proper distance apart. These separators consist of two insulator 
bolts fitted with terminals for {һе wires. The supports оп the straight 
stretches consist of iron bows b (Fig. 4) with three fixing contacts 
for the wires. The two trolley insulator bolts, и, are placed upright 
in a coupling. They are each provided with a screwed cap, v. „ Each 
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Fia. 4.—SUPPORTING ARRANGEMENT FOR TROLLEY WIRES ON STRAIGHT 
STRETCHES. The extreme positions of the trolley wheel are shown. 


insulator bolt is protected by a covering. и. At the end of these 
bolts are fixed terminals, х, into which the trolley vire, t, is screwed. 
Between each span wire and the pole is placed an insulator, so that 
double insulation 18 provided between the positive and earth. Figs. 
2 and 3 show the suspensions used on curves. Lightning arresters 
are placed in the positive wire every 1,000 vds., while the negative 
is earthed at equal intervals. Fig. 6 shows tie arrangement employed 
on the overhead work where the omnibus route crosses the tram 


system. For a distance of 12 ft. on each side the crossing point both 
systems are rendered dead by the insertion of section insulators in 
the case of the tramways, and by breaking the trolley wires of the 
omnibus routes by means of several insulating buckles. As shown 
in Fig. 6 the trolley on the tramway has to pass over an open space 
of about 1} in. at c, where the wire is broken. This space has to be 
left for the trolley arm of the omnibus to pass through. The trolley 
arm employed on the omnibus routes is of the combined bow and 
wheel type, and ita construction is shown in Fig. 5. The springs 
allow it to move up and down, as the height of the trolley wire 
varies. In order that the trolley can be quickly removed when 
necessary, & vertical pole is arranged at the front of the car near the 
driver's platform. This is movable round a horizontal axis, and 
supports the cable on its way to a drum, which drum is placed near 


B = 
" 


Fic. 5.—CoNsTRUCTION OF THE COLLECTOR. 


the front part of the car and winds the cable in or out automatically by 
means of a special spring arrangement. The current is then conveyed 
to the motors through tw» rubbing contacts. When two cars meet, 
each driver, by means of & handle, can draw down the cable loop 80 
that the cable can be uncoupled from one nd coupled up to the other 
collector. 

The cars used are about 20 ft. long, 10 ft. high and 8 ft. broad. 
They have seating accommodation for 20 passengers, and for 4 
standing; they weigh 3-2 tons empty. 

The electrical equipment сопзі ів of an 18 н.р, interpole motor 
which can exert 35 н.р. if required. It runs at 650 revs. per min. and 
driv s the rear axle through a cardan link and differential gear. The 
controller has five working and two braking positions. A foot-brake 
is also provided. For trailer working a spe 1:1 contact is fitted to the 
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foot-brake lever, whereby current from the overhead line can. be | experiment, and experiments are in progress with this object. 
supplied to the trailer brakes. The lighting of the car is carried out | But one of the most useful applications of the potentiometer 
by glow lamps. is to the exploration of alternating magnetic fields by the aid 
of a search coil, and a simple illustration of this is given by the 
distribution of magnetic flux in a long iron bar magnetised at 
one end by a coil fed with alternating current. The result is 
that magnetic waves are propagated along the bar according 
to a law resembling that of the transmission of electrical 
waves in cables, and the variation of the flux vector from 
point to point can be easily determined by a search coil en- 
closing the bar and connected to the potentiometer. 
The theory of this transmission is as follows: In Fig. 1 let 
PQ be the iron bar and C the magnetising coil. If we consider 
two sections of the bar at distances of z and х + бх from the 


ec 


further or receiving end, we have 5V = I has, where В is the 


induction density and SV the increment of magnetic potential. 
This is on the assumption that there are по eddy currents in 
the bar; but, if there are, thoir magnitude may be taken as 


proportional to the induced E.M.F. or to B,* and also their 
demagnetising effect. Hence we must write ôV = Biz + KBós, 
where K is a coefficient depending upon the section of the bar 
and the conductivity of Из material, or 2: +КВ. At the 
same time there is a magnetic leakage or dispersion from tho 
sides of the bar which we may take a3 being proportional to 


the magnetic potential V, and hence $В = К’Убх, or, cok, 


Еа. 6,—ARRANGEMENT AT THE CROSSING 
oF 'Bvs AND TRAM LINES. 


The energy consumption per car-mile including car, waiting room 
and shed lighting, as well as shunting, works out at about 560 watt- 
hours, or at from 88 to 112 watt-hours per ton-mile. 


ини 


THE PROPAGATION OF MAGNETIC WAVES IN AN 
IRON BAR. 
BY C. V. DRYSDALE, D.SC. 
—Г is pointed out that there is а close analogy between 


where К' is а coefficient depending on the reluctance of the 
return path of the flux through the air. 
We may now compare the equations for the bar and cable 


Summary. 
the propagation of alternating magnetism along an iron bar and that | a8 follows :— 
of alternating current along a cablo. Experimental results are given Maenetised bar. Cable 
confirming this analogy, the measurements being made with a search ү" | | ү me 
coil and the author's alternate-current potentiometer. | р =-В+КВ ... ‚ д =7rC + LC 

З . та U д Cx 

In a series of articles published in THE ELECTRICIAN about | 2B | " | 

three years ago* the writer gave a summary of the elementary | == Кү... a^ gV + KV 
C 


theory of alternate-current transmission in electrical circuits, NM | ; 
By comparison it will be seen that the magnetised bar is the 


with diagrams showing the theoretical variation of P.D. and 
Fic. 1.— ARRANGEMENTS FOR ТЕЗТ. 


Wrought Iron Bar. Total Length 258 cms. Section} Sq. 
V+dV, V 
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Fic. 2.—-Coryes or FLUX DISTRIBUTION, 

analogue of a current carrying cable in which the resistance 

corresponds to the recipocal of the permeability, the induct- 

ance to the eddy-current coefficient, the leakance to the dis- 


—0 10 30 30 


=. 


current along lines of different characteristics. Later, when 
the alternate-current potentiometer was deve d е 
- r 31 . e е 
Ens и бы — LE persion coefficient ; and having no capacity. _ 
is rat) of Alternate-current Transmission in Cables, ж This is not rigidly true, owing to inductance, but is probably 
sutiiciently close at ordinary frequencies. The effect of hysteresis 


Dec. 6, 1907—Јап, 10, 1908. d 
The Use of the Potentiometer on Alternate-current Circuits, would also be to cause a lag of the flux, 


“ Phi, Mag,” March, 1909, 
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- relation B = 7. 
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| 
It will further be noticed that if we consider a cable with | and the distance of the free end, this can hardly be the case. 
negligible inductance, the two sets of equations correspond | In an earlier experiment, under nearly the same conditions, 
exactly in form, if we take the magnetic induction as corre- | tho same effect was found to an even greater extent, but in this 
sponding to the electric potential, instead of to the current. case a large iron stanchion was near to the bar about half-way 
It is of little use attempting to establish an accurate formula | along its length. 
suitable for numerical calculation, as the permeability and In Fig. 2 tho values of B, log B and the phase angle 0 are 
dispersion are both very indeterminate; but we may expect | plotted along the bar, and it will be seen how the values of 
the flux vector to vary in somewhat the same way аз the Р.О. | log B and of Ө lie almost exactly on a straight line at first, in 
vector in the case of an ordinary cable, except that the attenua- | accordance with theory, while the phase angle at first increases 
tion constant must be extremely large, owing to the low | in proportion to the distance, becomes a maximum at about 
magnetic ‘insulation resistance." If the bar is sufficiently | 6:0 cm. and then diminishes. 
long the flux in the portion near the exciting coil should vary 


Fig. 3 is a polar or vector diagram of the flux vectors, which 
approximately according to the law B=B,e '^, where х is the | 


should be compared with the theoretical curves given for 
distance measured in the direction of propagation from the | cables in the Paper above referred to. It should ba pointed 
point at which the induction is By and á is the attenuation con- | out that the vector differences between successive flux vectors 
stant, which may be written either in the form a o, or b + jc. represents ths magnitude and phase of the total leakage flux 
Experiments,—The bar used for this experiment was an in the interval, and the dotted polar diagram or the ' hodo- 
ordinary length of square wrought iron, $ in. square and about 
8ft. Gin. long. This was magnetised by a coil of about 50 | 
turns, through which a current of 2:4 effective amperes at 50 ^- 
was steadily passed. Search coils of 100 or of 1,000 turns ! 
were connected directly to the potentiometer, and the bar was 
marked off in equal intervals, at which the search coil was 
successively placed. The potentiometer reading gave the 
effective E. M.F. vector at each position directly, from which 
the vector of maximum induction B was caleulated by the 
SA = where E is the effective E.M.F., А the 
к 
area of section a the bar in square centimetres, p = 2n, and t 
the number of turns in the search coil. In order to obtain 


the real attenuation constant b, we have В = Бе Нот which 


y 1 xus TR б FLUXES. 
log B, и logy. B, Fic. &.—\кстоңцң DIAGRAM or FLUXES 
log, B=log, B, - 02, and b=2:3026 — — —- — 


, While 
2 = t ? í : 

20 0-9 b | КЫ 1 graph " of the longitudinal flux represents the leakage flux 
zm ! and a=——, the attenuation constant thus | obtained in this manner. It also, probably, represents 
ч ст 202—7 Г с08 e а approximately the distribution of magnetic potential along 
B BIVER ID VAG Tor Оо es the bar, which could also have been directly measured by 
mission of the magnetic waves is easily calculated, for since | winding a second search coil on a long iron rod held close 
there are 360 degrees of phase angle to each period, and п | to and perpendicular to the bar under test. This rod would, 
periods per second, the angle phase changes by 360m degrees | however, have disturbed the magnetic distribution in the test 
per second, and as а is the number of degrees of phase lag for | pay. in the same way as a low resistance voltmeter would dis- 
] em. displacement along the bar, the velocity of propagation 


о turb the distribution of potential in a cable. 
P А e 7 . * Ы - ^ 
in centimetres per second is v=" . Similarly the wave- |. It would, of course, be possible to make a number of most 
a interesting investigations in this manner, with bars of various 
360 


. . . materials and sections, and with parallel bars laid by the side 
length in centimetres is A=- 


as magnetic or “ metallic” returns; but the main object of the 

The following table gives the results of an experiment, the | present communication is to show how easily problems 1n- 
first three columns being observations, the remainder being | volving the measurement of alternating magnetic fields may 
calculated from them as above :— be solved by the alternate-current potentiometer. lt will be 
Wrought Iron Bar 258 ст. long, 8 in, sq. Area of cross section = 2/52 sq. ст. Мадина Ly 120 effective noticed that the lowest reading In 


ampere-turns at 50 ~ per second, — Discunces measured from cnd of magnetising coil. this case was lo | 00 volt, correspond- 
m Е ^ a" ze. er QN С 5 ing to a field of 0:089 gauss, or halt 
е | ы E. | b login В. | Ar. | А log с 30. а. | т. | A. the horizontal componeat of the 
С 0| 05615 313 me | Ё т | earth’s field. Ia the case of alter- 
fe P ES T9? cs | EMEN | 5 0:1333 | 19 | ые а | 11,00 . Ad nators, motors and transformers, a 
100: 10; 0279717" | 499-8 . 25©63 | Е оа B oo 0'0757/1 Be” | 9.880 1955 single loop of the finest wire would 
100. 15 | 018651257" · 3333 ` 25908. : iur E о о pee probably sullice in most cases to 
100° 20 012251307 2189 . 25402 P| 0.861 | 81 |00857LEF · 11100 2220 determine either the working or 
100 25 00768128" | 1426 21511 | 2008: 81.0 си | .$66*. leakage fluxes both in magnitude 
100 30 004981509 890 19495 ? б, TR MM LIE | >S | л and phase. It is hoped to publish 
1,000, 35. 03325158" | 601 | 177739 | i 0:5694 | 3-6 | s d | ш о some tests of this kind very shortly, 
1,000 50 009157165 | 164 12155 | де; кы e Sad P as well as some tests on propagation 
1,000, 75 001251707 2:25 03490 25| T T ee 10.055. ‚Бк 10 1... in cables, which have been made by 
1,000 100000251687 0417 156600 | 25 о C | о ете Мг. Н. Tinsley, and which are in 
1,060 150 002051 1 , 0089 29511 | 50 | C889) 1 00318 (201. qn strikingly close agreement with 
= ae IPRC CEN oe a ткы; | о ^ * theory. 
It will be scen that the values of á, v and A are at first fairly It may be mentioned that tic whole of the arrangements 


constant, and the mean values for the second to the sixth | for the above tests, with the observations, were made in about 
reading are á —0:0812(1772^, v = 10,460 cm. per second, and | three hours. Some of the measurements were made by the 
A=210 ст. As the angle а is so small, cos а is practically | writer and some by Mr. Tinsley with perfect agreement. The 
unity, and the values of the vector and real attenuation constants | values given in the table are from a set of readings by Mr. 
are sensibly equal. Beyond 35 cm. from the coil the phase angle | Tinsley, to whom the writer is indebted, not only for facilities 
ceases to increase at the same rate, and it afterwards actually | and help in the tests, but for the excellent manner in which 
decreases, This might be ascribed to reflections from the 


he has constructed the alternate-current potentiometer and its 
further end of the bar, but in view of the heavy attenuation ' accessories, 
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not materialise, and the engineers using the material have not сот- 
plained on this account. The mechanical properties are as follows :— 

Tensile strength. Elastic limit. Elongation. | Red. in area 
24,350 lb. per sq. in. ... 11,450 lb. per sq. in, ,.. 48:594 ...— 74:49", 

Castings are being made of all shapes and sizes with no more 
difficulty than in the case of brass. Sand and iron moulds can be 
used, and for standard articles the latter are preferred. 

The use of cast copper is spreading as engineers get better 
acquainted with it, and is already of very considerable m»gnitude. 
It is interesting to note that, in spite of the fact that cast copper has 
lower conductivity than forged copper, in many cases, as, for 
instance, in case of current transformers, the effect of higher con- 
ductivity is obtained by substituting it for forged copper. This is 
due to the fact that in casting а chance is given to eliminate riveted, 
screwed or soldered joints, whereby а number of poor contacts are 
avoided. Not only this, but the elimination of joints often ensures a 
better operation. 

The cost of the boron added is small; at the present prices of 
magnesium and boric anhydride, the cost per pound of copper is 


rather over id. 


CASTCOPPER OF HIGH ELECTRICAL CONDUCTIVITY.* 


BY E. WEINTRAUB. 


The production in the foundry of pure copper castings mechanic- 
aly sound and possessing an electrical conductivity comparable 
with that of pure forged copper has been an important problem ever 
since the development of electrical machinery and apparatus. 
The cause of the difficulty has been sufficiently well understood for а 
long time. Molten copper has the propertv of dissolving gases and of 
«tting а part of these gases free on cooling. This produces pin- 
holes and even big cavities. The casting obtained is therefore 
mechanically unsound, and has naturally а low electrical con- 
ductivity. 

The elimination of these dissolved gases presents but little diffi- 
culty. It is sufficient to add one of the well-known deoxidisers, but 
the electrical conductivity of the copper thus prcduced is, how- 
ever, as а rule. low, because all the deowtdisers used have also the 
Property of combining with copper, and the remarkable rate in which 
the conductivity of copper drops when small amounts of impuritics 
arealloyed with it is well known. The amount of the gaseous oxygen 
compound dissolved in copper during the process of melting is a 
variable quantity and is distributed throughout the whole mass. It 
is therefore practically impossible to add the deoxidiser in such a way 
ax to eliminate oxygen completely without, at the same time. alloying 
1t. toa certain degree, with the copper. Accordingly, the conductivity 
of the resultant product was a matter of accident. In the laboratory 
wmetimes good resulta were obtained, but they were hard to 
duplicate, and the transfer to the foundry was always a disastrous 
experiment, 

While carrying on the work of the isolation of the pure clement. 

horon, and its fusion, the lack of affinity of this element for copper 
has forcibly impressed itself on my mind. Boron has, at the melting 
punt of copper, a great affinity for oxvgen, nitrogen, &c.. and it 
curred to the author, therefore, that boron ought to be the ideal 
substance for deoxidising copper. 
А Pure boron as prepared by methods described by me in paragraphs 
-2nd4of my article* can, by this time, be produced in large quantities, 
end is rather inexpensive for uses based on its electrical properties. 
For casting copper, however, its price would probably be too high. 
In the course of the investigation mentioned the author had prepared, 
however, an amorphous powder which contained as essential im- 
punty only а certain percentage of oxygen, and which was termed 
orn suboxide." This substance is prepared by a modification 
of the reduction process of boric anhydride by magnesium. Obviously 
lor the purpose of eliminating oxygen from copper without introduc- 
Inz any impurity capable of alloving with copper, this boron sub- 
oxide would be as good as pure boron, or perhaps better, on account 
of из being obtained in form of a very fine powder. 

This substance was used in the first experiment, "The very first 
‘tempt was successful. А perfectly sound bar was obtained with a 
conductivity of 94 per cent. ; 0:1 per cent. of the weight of the copper 
was added. Further experiments showed that the amount of boron 
suboxide could bo reduced to 1:30 of 1 per cent., and also that the 
addition of a large excess, sev. of 1 per cent., did not diminish the 
conductivity or change in any way tho mechanical properties of the 
Cast copper, 

A further simplification could, however, be introduced into the 
Process, The reduction of boric anhydride by magnesium, the first 
blag in execss, gives a product containing magnesium borete, boric 
While the last one is the active 
In fact, the presence of boric 
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BREAKING HIGH AND LOW POTENTIAL CIRCUITS. 


At the annual general meeting of the South Wales Institute 
of Engineers, held at Cardiff on the 20th inst., the discussion 
on Mr. A. G. Collis’s Paper on the above subject was concluded. 
An abstract of the Paper and the earlier portion of the dis- 
cussion were given in our issues of March LOch and 17th. 

At the meeting last week а communication was received from Mr. A. M. 
TAYLOR (Birmingham Corporation Electricity Department) in which he 
pointed out that the operation of the switeh designed by him was so rapid 
that, when it operated on alternating currents, the period over which 
it acted was so short that the current could be considered uni-directional 
over the period considered, and therefore the action of the magnetic blow- 
out was as effective in quenching the are as on a direct-current. circuit. 
Reference had been made to the effect of the are from the magnetic blow- 
out upon the oil. Whatever this might be, it was more than counter- 
balanced by the rapid displacement of the oil effected by the movement 
of the switch block in the oil. Diagram 33 of Mr. Collis’s Paper showed 
the effect of opening on 200 amperes. If the current had been 2,000 
amperes the contacts would have had to open more widely before the 
circuit was interrupted. He had found that in two leading makes of oil 
awitch gaps of I in. and 1} in. were attained before circuit was broken, 
the switches moving at a velocity of 43 ft. per second and 2 ft. per second 
respectively, Without considering the damping effect of the oil and the 
friction of the parts, which would extend the time of opening, the times 
taken would be 0-036 and 0-042 seconds respectively and he therefore 
doubted if Mr. Collis's figure of OL second was accurate. If it was, he 
thought he must have had special means of opening. The time would 
be extended if the switch were operated with the long reds and eranks 
necessary for medium-distance control. Mr. Collis had disagreed with 
him in his previous reply to the discussion, instancing a circuit-rupture 
on a 6,000-volt cable with 500 amperes, the length of the feeder being about 
200 vas.. where a rise of 9300 volts was obtained. He did not know 
whether the switch had only to deal with the self-induction of the са зог 
whethera motor wasin сен. Butif a pureshort-cireuit oceurred across 
a cable a rise of volts could be produced on the generator greater than 
the voltage of supply, the voltage of the generator at the instant of rup- 
ture being dependent on the rise of current at that instant. If. by insert- 
ele qi ing resistance in the switch at that time, the rate of current rise could be 
ene iride and boron suboxide, lowered, it was obvious that the reactance voltage of the generator would 
“ШОМ, the first two ere harmless, 
A and mignosiuin borate is even an advant:g | 
“ation of a larger mess of material makes the operetion cesicr 5 | | $ 
| e would probably dissolve the copper oxide | incorporated in the “ Proceedings of the Institute. 


be correspondingly reduced. 
Mr Collis being prevented from attending the meeting. the discussion 


was closed, subject. to a written communication from Mr, Collis heing 


abo th» borie anhydrid 


and bring it to the surface as copper borate. It is therefore un- — 
necessary to submit the direct product of the reaction to chemical 
treatment for the purpose of isolating the boron suboxide. ft is 
"Ше to grind up the mixture into coarse grains and use an BOOKS RECEIVED. 
a . hk: А - м | СУ 
Tete of it which contains the necessary amount of boron suboxide. [Copies of the undermentioned works oan be had from The Hlectrtetan office, post free 
f | foundry practice at present is to add 1 per cent. to 1} per cent. | (uites 20 ner ceat. (oh аав РЕН prj qn nd ortor 
of this maton. eae " ў . to 0.1 рег | under 2s., and © per cent. . - for abroad or for 
ha terial, w hich is equivalent to 0-08 of 1 per cent 1 foreign books.] 
t. of horon suboxide. M "A Handbook of Wireless Telegraphy.” By J. Erskine-Murray. 
he properties of the material obtained are as follows: The 3rd edition, revised and enlarged. (London, 1911: Crosby Lockwcod 


an be as high as 97} per cent. if the | ¢ Sn.) 10s. 6d. net. 
К 2 
* Motion Study." 
Co.) s. 6d. nct. 


cleetrical conductivity obtained c 
topper melted down is perfectly pure. In the foundry, where the By F, P. Gilbreth, (London, 133: Constable & 
“тар copper which is melted down cannot always be very carefully 

selected, а conductivity of 91 to 95 per cent. is obtained, and a « La Télégraphie sans fil.” 
kuarantee of 90 per cent. is at present given. The resultant casting | Ch. Delagrave.)  Fr.3. | 
тез Шу machined ; fears which were entertained on this subject did « Electrical Primary Batteries.” By В. Е. Jones. (London, 1911 : 
| i Cassell & Co.) 1s. net. 


By G. E. Petit ard Во Шоп. (Paris: 


WM D dcc qu PM" | 
Eo e of a Paper read before the American Electrochen * Electric Aecumulators.” 

top. Й ‘у s . ^1 А , = (MC Y "o. ls. net, 
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By B. E. Jones. (London, 1911: Cassol 
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STAMPING OF ELECTRICITY SUPPLY 
AGREEMENTS. 


The extraordinary development in the application of 
electrical energy to power purposes during recent vears, 
pariicularly since the commencement of supply by electric 
power companies over large areas, has brought in its train 
the necessity for some change in the terms and conditions 
under which a supply is given. In the earlier days of the 
indusirv, when electricity was almost entirely used for 
lighting, a supply was usually given by the undertakers upon 
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receipt of a form of applicaiion signed by the intending 
consumer, who undertook to pav at a certain rate (usually a 
flat rate per unit) for the energy supplied. The cost of 
service mains, with the necessary meter and service equip- 
ment, for a lighting supply is not, as а rule, an expensive 
matier once the general system of distribution mains has 
been laid, and the supply authorities usually do not consider 
lv necessary to enter into a formal agreement, as they are 
practically assured of the continuance of the demaud for a 
supply so long as the premises are tenanied. 
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The supply of electricity in large quantities to textile 
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case it was stated by the Solicitor-General that “ it is not 
the practice of the Inland Revenue officials to insist upon 
the ad valorem duty in the case of ordinary commercial 
documents," a statement which makes it difficult to under- 
stand why agreements for the sale of gas or water should 
have been exempted whilst agreements of a similar kind for 
the sale of electricity were charged with stamp duty. 

In the course of the delivery of legal arguments, the 
question was raised whether electricity was ‘ goods, wares 
or merchandise,” and the Solicitor-General, who appeared 
for the Crown, expressed himself ready to admit that it was 
but he contended that, nevertheless the form of agreement 
used by the County of Durham Co. was such that it would 
come under another section of the Stamp Act, and that it 
would fall under the category of " bond, covenant or 
instrument of any kind, &c.,” and was, therefore, liable 
to duty as set out in the first schedule to the Stamp 
Act, 1891. The Company appealed, but the Court of Appeal 
upheld Mr. Justice CHANNELL’s decision, being bound by 
judgments of the House of Lords in the case of the “ Sweet- 
meat Automatic Delivery Co. v. The Commissioners of 
Inland Revenue," a case of an agreement with a railwav 
company to allow automatic machines at railway stations for 
an annual payment of £3,000; and the “ National Telephone 
Co. v. the Commissioners of Inland Revenue," an agreement 
in writing (not under seal) whereby the Companv, in 


consideration of an annual pavment of £12, undertook to 
These cases differ 


lowever, is another matter, as a considerable capital 
expenditure is usually entailed, and the simple form of 
application for supplv no longer meets the case. The 
supply authority must be assured of a reasonable return on 
the capital expended, and the practice 13 becoming general of 
entering into formal agreements under which the consumer 
agrees to guarantee а minimum revenue per annum for a 
period of vears, a condition which is readily agreed to by 
power users. Under these circumstances the stamping or 
non-stamping of such documents is of considerable im- 
portance to the industry. The Stamp Act of 1891 provides 
that agreements in writing not specifically charged with 
any duty shall be subject to a stamp duty of 6d. each, but 
agreements relating to the sale of “ goods, wares or merchan- 


dise " are exempt from duty, unless the agreement is under 


sul when the dutv is 10s, It will be noted that this 


exemption only applies to agreements relating to the sale of 
“ goods, wares or merchandise,” and it may be somewhat of 
à surprise to find that until 1909 the Commissioners of 
Inland Revenue held that, whilst agreements for the sale of 
gas and water were wichin the exemption, stamp duty was 
held to be payable on agreements for the sale of electricity, 
the latter not being considered as either goods, wares or 
merchandise, By sec. 19 of the Electric Lighting Act, 
In"), electrical energy is now to be deemed “ goods, wares 
or merchandise " for the purposes of sec. 59 of the Stamp 
Act, 189], though the better legal opinion is that sec. 19 
simply stated in set terms the law as it existed. The 
quesiton whether “ electrical energy " is goods is, there- 
fore. no longer of importance. 

However, the paymené. of а duty of 6d. or 105. is 
пос now considered sufficient Бу the Inland Revenue 
authorities in the case of agreements for the sale of 
electricity where a minimum payment per annum is 
gllaranteed, or where a minimum quantity of electricity 
must be taken, such agreements being held to come under 
the heading of “ bond, covenant or other instrument being 
the onlv or principal or primary security for an annuity or 
for any sum or sums of money payable at stated periods," 
and à stamp duty of 2s. 6d. is exacted for every £5 or 
fractional part of £5 of the annual payment guaranteed; 
that is to say, If an agreement is made for the supply of 
clevcrical eaergy fora minimum payment of £1,000 per annum 
la not unreasonable or unusual guarantee in these days of 
large power supply) such an agreement must be impressed 
wih an ad valorem stamp of £25, an amount equivalent £o 
2, per cent, on the revenue guaranteed for the first year. 
ment of this character came before the Courts for con- 


maintain а private telephone service. 
widely from the Durham case, and we are not surprised that 
Mr. JUSTICE CHANNELL, who is without doubt one of the 
ablest and most impartial judges on the Bench, should be 
reluctant to treat as a bond, covenant, or security, an 
agreement (not under seal) for the supply of electricitv, con- 
taining what is known as a “minimum clause.” In law the 
Durham agreement was certainly not a bond or covenant, 
and it 15 difficult to see where the security comes in. There 
is no analogy between an agreement for the sale of elec- 
tricity and a lease of railway premises ог an agreement for 
the maintenance of a telephone service. Moreover, no 
rational distinction can be made between the cases where a 
flat rate and a differential rate of charging Юг energy is 
adopted. Supposing A and B, two intending consumers of 
electrical energy, desire the local electricity undertakers to 
give a supply up to a maximum of, sav, 50 kw. By the 
Electric Lighting Acts, 1882 to 1909, each is bound to 
declare his probable maximum demand, and to supply other 


information to the undertakers. It is found that the 


demand of A, which is mainly for lighting, can be anticipaied, 
and therefore, he is charged at the rate of 4d. per unit ; but 
B requires energy for power and heating, and, as the load 
may vary a good deal and the demand be intermittent, the 
undertakers, wishing to make a safe, commercial bargain, 
charge him £150 per annum, and 44. per unit for all energy 
consumed. Further, we cannot see any difference in 
principle between the case of B and, sav. an agreement for 
the sale of goods to be paid for by instalments, or a contract 
by one man with another for the purchase of future goods, 
i.e., goods to be manufactured. The purchaser agrees, sav, 
to buy a quantity of clothat a certain rate per vard, but he 


Ап agree 
sideration in February, 1999, when Mr. JusricE CHANNELL 
stated in his judgment in the case of the ‘ County 
of Durham Electrical Power Distribution Co. v. The Com- 
Mssioners of Inland Revenue ” that, although he had a 
"Tong impression that such a document as the one before 
him was not of the kind contemplated by the Legislature 
"hos hev inserted the clause in the Stamp Act, and although 
the proposition of the Crown was a far-reaching one, he 
fet that he was bound by judgments of the House of Lords 
and the Court of Appeal in other cases and, therefore, he 
“ve Judgment for the Crown. At the conclusion of the 
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10 per cent. off the stated price. 


has the option of taking a larger quantity at a discount of | giant electric revolving cantilever cranes (British designs); (с) 


In the two last mentioned 
cases there would be no need to stamp the agreements, but 


the agreement with B would require a stamp of £3. 15s. 
Apart from the trouble and inconvenience of stamping 
agreemenis that are entered into daily, it is quite à tax— 
and an unfair tax—on a comparatively new but rapidly 
developing industry, which is hampered in other respects by 


restrictive legislation. The demand for electrical energy for 


power, heating and domestic purposes 13 increasing at a 
rapid rate, and it is necessary thai electricity undertakers 
should have freedom as to the terms upon which they are to 
give a supply. In many agreements it is usual to insist 
upon a minimum clause, and it is immaterial whether this 
takes the form of а minimum payment of monev, or а 
minimum quantity of energy (at a certain rate per unit) to 
be taken by the consumer, for in the latter case the amount 
of the periodical payment can be calculated. 

It is, therefore, an important matter for the electric supply 
industry, and everv effort should be made to get all agree- 
ments for the supply of electricity placed in the same 
position as agreements for the sale of goods. A remedy 
could be provided by the insertion of a clause in the annual 
Finance Act, and we hope that the Municipal Electrical 
Association, the Electrical and Allied Trades Section of the 
Chamber of Commerce, the Association of Electric Power 
Companies, and others interested in electricity supply, will 
take up the question with energy and cause representations 
to be made to the Chancellor of the Exchequer in order to 


induce himto remove a tax which is a serious restraint on 
trade. 


LARGE POWER FITTING-OUT CRANES, WITH SPECIAL 


REFERENCE TO ELECTRIC REVOLVING CANTI- 
LEVER CRANES.* 


BY ROBERT BOYLE, B.SC. 


One of the chief features which have marked the early years of 
the twenticth century is the rapid increase in the size and capacity 
of ships, and, consequently, in the appliances for their equipment. 
This has necessitated cranes capable of handling much heavier loads, 
and shop cranes are now in hand by British firms with a lifting 
capacity of 200 tons. Fitting-out cranes of similer capacity are 
also required to transfer such a load to the ship itself. It behoves 
the engineer and shipbuilder to be well in advance with schemes for 
deling with the largest loads. Such design must necessarily be in 
advance of the ship itself. E 

It ва significant fact that the Admiralty hove et present under 
consideration tenders for à new crane of the revolving cantilever 
type for Portsmouth dockyard, cepable of lifting a working load of 
240 tons at 105 ft.. with a test load of 300 tons at the same radius, | 
end a minimum cloerance of 140 ft. from quay level to underside of 
jib. Two floating erences of 150 tons capacity are likewise under 
consideration, 

The author proceeds to discuss fitting-out cranes of large capacity 
for shipyards, wharves and qusys. After giving particulars. of 
installations of derrick cranes, fixed portal jib cranes, Fairbairn 
crenes and sheer legs, he considers floating cranes and mentions | 
that steam as a motive motor is almost universally used for these. | 
Increased efficiency would acerue from the use of electrical instead 


of mechanical power, but it is difficult to apply in practice, and the 
working of these cranes is largely intermittent. 


After discussing 
the advantages and disadvantages of floating cranes as compared 


with giant cantilever cranes, large tower cranes are next dealt with. 
Tower cranes of large capacity may be divided into three main 
tvpes:—(a) Hammerhead cranes (mostly German designs); (b) | 


* Abstract of a Paper read before the Institution of Engineers and 
Shipluilders in Scotland. 


hammerhead derricking cranes. 


These are all of the cantilever 
type. 


The first large cranes erected in this country were of the 
German hammerhead type, but at the present time the large canti- 
lever crane is the most popular. A list of most of those already 


| erected by British firms and by German firmsin Britzinis given in an 


appendix to the Paper. When fitted with propelling and revolving 
machinery the cost of a floating crene is elmost double the price of a 
cantilever crane of equal capacity, but each case must be considered 
on its merits in choosing апу particular tvpe of crene. 

The hammerhead cranes consist essentially of а double-armed, 
horizontal, revolving, cantilever jib, supported by a revolving 
latticed crane post, the whole resembling in shipe а hammer. 
The crane spindle usually turns in а evlindrical bearing or foot-step, 
set in solid mesonry, and is supported by a framework cither tri- 
lateral or quadrilateral. 

The form of tower which seems to commend itself most where 
there are no special reasons for the contrary, is the truncated tri- 
lateral pyramid, first applied by Messrs. Bechem & Keetman to a 
150-ton crane at the Krupp “ Germania ` yard, near Kiel. By 
placing two of the legs at the edge of the quay the traffie can be led 
on both sides of the centre post, under the framework. 

The British tvpe of giant cantilever crane consists essentially of a 
long horizontal slewing jib, with unequal cantilever erms tied in 
position by a centre pivot, and capable of rotating in either direction 
through 360 deg. on a ring of live conical steel rollers, which rest on 


four strong platform box or lattice girders at the top of а square 
steel latticed tower. The machinery house containing the hoisting 
gear and brakes is placed over the counterweight box at the extreme 
back end of the cantilever, and a crab, or trolley, which may be 
self-propelling or driven from the machinery house by racking ropes 
led to the Jib-head, travels along the long arm. Ө 


4 
The efticieney of the modern cantilever crane is largely due to the 


adoption of electric power. The introduction of the electric motor 
has made it a success, which steam and hydraulic power could never 
have done. The various units in the power system may now be 
quite separate and disconnected, and may be placed in the position 
of greatest advantage. The work required from a motor for crane 
work is of a very intermittent nature. The controlling element is 
the ratio hetween the period during which power is given out and 
the period for which the motor is stationary. А motor is required 


which will work under the given conditions without overheating or 
sparking, and this determines the size. For the smaller types of 
wharf crane this ratio may be an average of about 1 to 8. With 


large cranes, however, the length of run is а very important considera- 
tion affecting the size of the machine. The period of work may Eo 
so long that a motor hes more thin time to heat up before there 13 
an opportunity, however long, for it to cool down. The rise in 
temperature should not be greater then about 75 Е. The rating 
should be based on the load-factor to which the motors are sub- 
jected. In general, a one-hour reting will be found ample for motors 
end clectromagnets for brake-releasing. In hoisting with a canti- 
lever crane, from 20 to 30 minutes may be spent in continuous 


running before the motor hes г period of rest, when slewing or rack- 
ing would commence. 


There are, therefore, two main considera- 
tions in selecting а motor—(a) the maximum period. of full work 
without stoppage, (b) the intermitteney of the working. All motors, 
especially those used for slewing, should be capable of standing very 
heavy starting torques. | 

The complete сусе of operetions necessary in è gièent cantilever 
crane are :— (а) adjusting end slinging the load; (b) hoisting; (с) 
racking; (d) slewing; (e) lowering; (f) releasing the slings; (9) 
hoisting the empty hook ; (A) racking beck, if necessary. and slew- 
ing the jib into the housed. position. j 


The controllers for slewing 
end racking are sometimes made with the same number of points 


of control on each side, while those for hoisting have a larger number 
on the lifting side than on the lowering side. 


The regulating resis- 
tances may be of the grid type, or а special form such as Messrs. 


Siemens brick type. which is used for all except the main hoist 
motors for the 100-ton clectric crane of the Port гра Docks Board. 
Dublin. The operator's cabin in most of the British cranes is placed 
et the level of the drum girder, and between the main girders of the 
long arm of the jib at its inner extremity. In the Admiralty crane 
for Н.М. Dockyard, Devonport, however, the operators cabin is 
placed at a height of only 25 ft. above ground level within hearing 
distance, where а nearer view is obtained of the slinging of the load. 
The cabin rotates with the jib, and is cantilevered out from a central 
revolving steel latticed mast which is connected to and turns with 
the centre pin, which is rigidly attached to the jb. А simple switch- 


board is provided with an iron frame, and a double-pole switch and 
two single-pole fuses for each motor. Each motor circuit and all 
electrical devices are better safeguarded against short.cireuits and 
overloads by enclosed fuses or circuit-breakers. 
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at the top of the tower, and have no central revolving mast. A 


Electrically-controlled brakes, worked automatically by a solenoid, | 9* . а ; ng m 
are usually provided on each motion. They are designed to hold | 190-ton electric pedestal derricking cranc with revolving jib could 
the load should the current at any time be accidentally cut off. Tho | be constructed for about the same price as a cantilever crane. It is 
greatest care should be taken to ensure that the braking appliances | believed that this type of crane will become more common, and it 
on all motions are good, and two independent brakes at least should | has many advantages. | 
be fitted on the hoisting machinery. The four types mostly used The general principles of design of cranes are finally considered, 
for the main hoist are:—(a) Electro-mechanical or solenoid ; (b) | and a design is given for a crane capable of dealing with a working 
load of 300 tons at 100 ft. and having a test load of 375 tons. 


mechanical or band; (с) rheostatic; (d) hydraulic. Brakes of 
these four types have been fitted by Messrs. Stothert & Pitt on two 
cranes on the Clyde, and two on the Tyne, built in conjunction with 
мг William Агго] & Co., the designers of the structure. The mecha- |. 

nical or band brakes, which can be worked by the foot in the driver's | TEST ON 3,000 KW. TURBO-ALTERNATOR AT BRISTOL. 
cabin, are capable of being used for any load. The clectric brakes ODE 

ol e bis d i ES eL d uM ы As the question of steam turbine efficiencies is very much 
eunn*ction when lifting, but como into operation the moment the to the fore, the results of the official tests of the first of the two 
load tries to run back. Electric brakes depend for their action on new 3,000 kw. impulse type three-phase turbines built by the 
the principle that when short-circuited by a variable resistance a | British Westinghouse Co. for the Bristol Corporation Elec- 
mechanically-driven motor under certain conditions will generate 

current. The braking effort depends on the speed and resistance. 
The electric brakes are comparatively cheap, and give full control 
over the speed. An electric brake, however, can only act as long as 
the armature is in motion. The braking torque is applied directly 
to the armature of the motor. It therefore follows #56 should 
Це gearing at any time give way, there would be nothing to keep 
the load from dropping. The same objection applies to the electro- 
mechanical brake provided with an electromagnetic release, as it is 

usually applied to the second motion shaft, or the shaft of the motor Fic. 1.—ARRANGEMENT OF BLADING. 


itself. These are essentially mechanical brakes of the band type. 
and are во arranged that the brake acts when the current is cut off tricity Department, may prove of interest as showing the 


accidentally or intentionally. DE RE TUR ]s 5] 
ое c tar a үз ‘ton crane would be аз | Cficlencies obtained on turbines of this type and size. 
УР Фаред ворот от овони xc The specified conditions of test were as follows :— 

Normal output.—3,000 kw., three-phase, 50 periods, 6,000— 


follows .— 

Мат Hoi. —Two motors with reversing switch. Nine points of 
ontrol on both lifting and lowering sides, consisting of five series | 6,600 volts. (The sets are designed for an overload of 25 
“eps and four parallel steps. Overwinding switch operated by a | per cent. for two hours, or 50 per cent. for short periods.) 

i. on the main barrel shaft, giving an adjustable minimum Steam. pressure.—200 lb. above atmosphere. 
к of about 4 ft. between the two blocks. Rhcostatic, hydrau- Superhcat.—200°F. 
с, р dee | 

M and brakes. Vacuum.—28 in. in relation to 30 in. barometer. 
А \ ү! Hoist.—One motor. Seven steps on hoisting side, S peed.— 1,900 revs. per min. 

nd t or lowering on power. One free position, ono “ой” 2: ; | | 
ELE : | It will be seen from Fig. 3 herewith, illustrating the turbine 


in section, that it consists of a number of wheels mounted on 


Рочиоп, and four braking steps. Rheostatic and bend brakes. 
a shaft revolving inside a number of cells in the casing. The 


аЬ Rack.—One motor. Seven resistance steps out or in, 
, e position between power and braking. and three braking | | 
"рз on both sides of barrel. The controller in this case is only fittcd | first wheel carries two rows of moving blades and this wheel 
with а “dead man's handle." A switch is 
уе at minimum and maximum radius 
ты operates a radius light, also a no-volt on 
hah Switch. Rheostatic and band brakes on 
wth sides, 

А i Newing.—One motor. Seven power steps 
im three braking steps on both sides, with a 
, Position between power and braking. 
static and band brakes on both sides. 


i ur Hoist.—Ono motor. Five power 
fes A dne hoisting side and two on the 
| us side. Four braking steps with an 
M ыо and a free position. Overwind- 
" о ап adjustable minimum of about 
к Е ween the two blocks. Rhcostatic brake 
оп bend brake. 

q Ош or in. One free position and two 
raking Steps, 

Sten ово. erection and testing of a 
The AR are described in the Paper. 
Ticking ne next considers hammerhe:d der- 
revulvin Pie E consist essentially of a 
and thus coms Crane resting on a high tower, | 
the derrick imd D ави ы oe Fia. 2.—3,000 Kw. TURBO-ALTERNATOR INSTALLED AT Brrsrot, 

nes has been const TE по 

Keetman, for e ructed by Messrs. Bechem & | | | | | 

t ig provided ` ш ‚Вау Development Co., of Birkenhead. | is compounded for velocity. The following wheels have oil 
revolving gear. Ta hoisting, der Биш an one row of blades and tlie velocity of the steam bv expanding 
oft, per min., 3) tons i HA s at 40 2s on the e кы at through the diaphragm nozzles 13 completely used up on the 
‘nd makes a complete tevol d bs small 190k at 19] ft. d Mure moving wheel at each stage. The clearance over the tips of 
аго апу of the blades is not less than 3/16 in., so that fouling or 


weight o з | 
62 to f structural steelwork is 305 tons, and the counterweight is EC aia | ae d 

е stripping is entirely obviated. 
This type of turbine enables the use of verv high steam 


pressures and temperatures without risk of injury to either 


„ч 
"a 


д 


As in 
И ine ‚ОЁ the cantilever crane, the British type of the 
erricking crane would be provided with a roller path 
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blading or casing, as only the nozzle boxes—which are two in ' 


The Westinghouse water glands are used at each end of the 
number—are subjected to maximum pressure and tempera- , turbine and provide a perfectly air tight seal under all con- 
ture. The steam expands in the nozzles from 200]b. per ditions of running. 
square inch (total temperature, 590°F.) to about 45 10. per: shown in Fig. 2. 


The complete machine as installed is 
square inch gauge (the temperature being reduced to 350^F.) 


The official tests were carried out at Avonbank Electricity 
pressure, the superheat and pressure being converted into | Works, Bristol, on March 18 and 19 by the British Westing- 


kinetic energy which is absorbed efficiently in the velocity ! house Co., in the presence of Mr. H. Faraday Proctor and other 


wheel. The casing is thus subjected to comparatively low | officials of the Bristol Corporation. 
pressures and temperatures, so that no trouble is experienced | 


Steam consumption tests were taken at 4 load, } load, full 
due to distortion and expansion of the casing of the shaft. 


| load, and 25 per cent. overload—each for a duration of one 
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Fic. 3.—SEcTION oF WESTINGHOUSE IMPULSE TURBINE. 


In addition to the nozzles capable of carrying full load, 


| hour—all instruments used being calibrated immediately 

.separate nozzles are provided for 25 per cent. overload and | before and after the test. 

fullload non-condensing. Thus the consumption at 25 per cent. Approximat^ Load....... \ з Fful uoc 

overload is even slightly better than at full load, since no steam | Output, kilowatts ............. 1562.0... 2344-5 ... 29200 ... 3645-0 

is by-passed into a lower stage of the turbine. | Speed, revs. per min. ....... S 15059... 14000... 150070 ... 15010 
А Е | Steam pressures, lb. per sq. in. 


192-5 ... 18932... 1540... 1936 
1 Steam temperature, deg. Fahr. 5560... 256000... SOREL 06050 
70,000 17 Steam superheat, deg. Fahr. 1712... 196... 1821... 1797 
| ; Vacuum (30 in. barometer)in, 2842... 2847 .. — 2818... 27-18 
L | Circulating water inlet temp. 
sudo с к. deg. Fahr. ........ ПАРИТ 4... 41 .. 43 .. 4l 
RAM es | Circulating water outlet, t 
к S g water outlet, temp. 
Е E: dep. Fallos iue 609... Ul ... 64... 66 
_ S Energy for air and circulating 
KON < 15 pumps, kilowatta ......... 45 .. 46 .. 48 .. 46 
Е E а ee consumption. Total 1b.23,887° ... 33,015 ... 40,200 ... 51,171 
i Steam consumption, lb. per 
g E Ш es Кока Lie nd 15-23...  14£08.. 18-72... 1403 
= 0n =“ ШЕЕ Ditto, corrected for 200 lb... 
E 3 pressure 2007 F. super-.., 
- F EN heat. (Vacuum as during 
E: 30,000 E И 14.78... 13:64... 13:47... 13-71 
E < The corrections allowed for variations in the steam pressure 
б о = and temperature as from the specified conditions are 1 per cent. 
for 10 lb. pressure and 0-9 per cent. for 10°F. superheat. № 
1,900 n 


corrections have been made for vaeuum, as the contractor had 
um 3500 the benefit of more than 28 in. with barometer 30 ш. The 


curves in Fig. 4 show the results of the tests in diagrammatic 
form. 


3,000 3800 
Load on Generator in Ki, 


ЕРЕ Ср он ПОНИ Due to an error when the overload test was made, the by- 
pass valve for running the turbine non-condensing was open 
instead of the valve provided for 25 per cent. overload. The 
dotted lines in the diagram show the results which would have 
resulted under proper conditions. 

We may also mention that the generator is separately excited 
from а ' 100-volt system, the energy required varying from 
276 amperes at 51 volts at half-load to 291 amperes at 55 volts 
at 25 per cent. overload. 

We are indebted to Mr. H. Faraday Proctor, engineer and 


manager of the Bristol Corporation Eletcricity Department, 
for the particulars of the tests given above. 


The diaphragms splitting up the cylinder into a number of 
cells are provided on their outer periphery with guide blades, 
and in these the expansion of the steam is carried down to the 
condenser pressure. No expansion takes place in the moving 
blades, consequently there 13 no tendency for the steam to leak 
past the tips of the blades, and it is due to this that fine clear- 
ances are not necessary. The blades are cut out of the solid 


and secured by rivets to the periphery of the wheels. This 
arrangement of blading is clearly shown in Fig. 1. 
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in our economic system. It seems to me that the difference in the 
initiation and financial construction of industrial enterprise on the ono 
hand, and the relations between industry and the financial element 
on the other, are largely responsible for the course which the develop- 
ment of industries has taken in different countries. 

The relations between English industry and English banks are onl y 
of a very loose and superficial character; beyond keeping a: regular 
cheque account and the occasional discounting of bills with the bank, 
there seems to be very little intercourse. "Therefore, when an iron 
manufacturer, say, wishes to convert his business into a limited lia- 
bility company. recourse is taken to the financial agent or promoter, 
to whom the business may be an unknown quantity, and when the 
prospectus is issued inviting subscriptions there is no indication that 
any financial firm standing sponsor to the company is making itself 
responsible legally or morally for the issue; the prospectus is not 
signed by anybody. The promotor then approaches certain finan- 
cial circles in order to get the issue guaranteed by means of under- 
writing or otherwise at a commission. This being accomplished, an 
issue is made, a special settlement on the London Stock Exchange 
applied for and the official quotation obtained if possible. There the 
function of the promoter and his interest in the concern generally 
ceases, unless he has taken his profit in shares, which he usually 
wishes to turn into cash at the earliest opportunity. The brokers of 
the company, as a rule, are in the same way not further concerned 
about the subsequent market developments. Necessarily, also. tho 
company starts with capital inflated as a result of tho capitalisation 
of the goodwill and by the promoting expenses, &c. 

Great Britain possesses enormous wealth, the savings of centuries 
derived from trade and industrial activities. Wealthy people 
usually invest part of their fortunes in industrial undertakings if they 

ave originated from a family engaged in industry. The medium 
capitalist in England is disposed to put a substantial portion of his 
capital into industrial enterprises in which he takes an active part. 
In case he chooses to make temporary or speculative investment. he 
directs his attention to Government stocks, mining shares, &c., 
which have an active market on the London Stock Exchange. The 
small capitalist also selects this class of securities for his investments. 
Almost invariably securities of manufacturing concerns attract his 
attention only if he believes he knows everything or something 
about the business. = 

You will realise then that not only are the relations between banks, 
credit institutions and industry of an indifferent nature, but also. no 
doubt indirectly owing to these circumstances, the connection con- 
tact between industry and the stock markets are by no means close ; 
at all events not so intimate as is desirable and as is the casc in other 
industria! countries. There is hardly any occasion for English 
clearing banks to undertake transactions which may involve a 
shadow of risk. They invest their funds in discounting high-class 
bills, making advances on so-called floaters, gilt-edged stocks and 
on other securities at ample margin. Credit facilitics in its wider 
application for financing trade and industry are, general] v speaking, 
outside theirsphere. Being able to earn dividends of up to or over 20 
per cent. on their paid-up capital, they can afford to leave other 
departures alone. ‘True, the branch offices of the clearing banks in 
industrial centres grant overdrafts in some measure, but they are not 
of great importance, and cannot be relied upon at all times. ` Deposi- 
tors in England, by reason of traditional custom, more than bv their 
own thought and conviction. take it for granted that credits to 
industrial enterprises, in the form and measure granted by banks on 
the Continent, for instance, involve undue risks, and, therefore. at 
| any period of i ob severe reaction or collapse in industry, they 

i : would naturally take alarm and withdraw their de )osits momen- 
For Willans & Robinson, Ltd. tarily. In surveving the influences inimical to Е d 
ments we have to take these circumstances into account, but I pro- 
pose to show later that such notions do not prevail among Conti- 


ena in mm EE EE E NE 
nsus nens eT TE TL аА лаары : ы > i я 
nental depositors ; at all events, not to such a degree as here. Аз 


г banks—merchant bankers and credit institution. | 
FOREIG | for the other h credit institutions—they 
N COMPARED WITH HOME INDUSTRIAL almost exclusively devote themselves to financing regular commer- 
FINANCE. * cial transactions which are being liquidated within short periods, and 

are not generally concerned in industries. 


BY L. JOSEPH. | | 
In referring to the American industry one is in the first place im- 


ia does not hero deal Midi a the и а pressed by the swift расе of development. One hundred years ago 
inquiry into the жаы. i Ka и py о pur America had but little capital. and it waa for this reason that indus- 
abroad in order to cho v e ) e ге ating 9 d ү ee | йт trial enterprises were established on the basis of associated capital in 
is dependent unon ¢ \ to what degree t е Organist oan о ак 7 the company form. 1 hese were one and all morc or less local enter- 

проп the supply and organisation of capital and credit. prises for purely speculative ventures, such as minos. oil-springs, &c., 


or lar e A А . Я Я оде Б z . А . ` 
only E the financier has always been a necessity, but the interest of wider circles even in Europe was alwavs invited. 
have heen, until recent vears, excluded from the oflicial listing on the 


ешр DE f 
ee m а large scale have revolutionised business and. indus- 
: е LOC к E ul 1 ye т У à . Ы е ы 0 ` Е * ` А 5, 
OR ds has the financial element played such an important part New York Stock Exchange, Only since the formation of the Jarger 
trusts have the authorities of the Stock Exchange recognised the 


CORRESPONDENCE. 


л атына 
WIRELESS TELEGRAPHY IN RELATION TO INTER- 
FERENCES AND PERTURBATIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 


№8: With reference to the letter by Messrs. Bellini and Tosi 
on the above subject in last week's issue, much more has been 
read into my remarks on triangular directive aerials than, in 
my opinion, is justified by the brief reference made to them in 
the Paper. Had I been concerned in expounding the capa- 
bilities, or summarising the pros and cons of directive aerials, 
I would have entered into the matter in much greater detail. 
Far from contending that the use of such directive aerials 
limits the range of signalling, I would at least say that it 
ought not, 

In the Paper I have considered a particular case—viz., a 
suitable type of installation to afford communication between 
two fixed points separated by a relatively short distance. For 
sucha purpose the triangular aerial (which involves the use of a 
single mast only) set in oscillation with its fundamental fre- 
quency has certain stated advantages. That is all. If into 
this statement the meaning is read that the system is unsuited 
for long distances, I must disavow any intention of conveying 
wh an idea. It is, perhaps, a little unfortunate from Messrs. 
Bellini and Tosi’s points of view that short distances were men- 
toned, but I am unable as yet to speak with authority as to the 
ЧИсасу of the method over long distances in relation to its 
capabilities of eliminating disturbances of all kinds. I see no 
reason, however, why suitably arranged directive aerials should 
not retain their advantages, in this and other respects, over 
long distances, 

It may be that in the reference made in my Paper I was not 
sufficiently explicit, but I feel that Messrs. Bellini and Tosi are 
-crying before they are hurt.” I am sorry they should 
imagine I am so little interested in the developments of wireless 
telegraphy as not to have read their more recent accounts of 
nivestivations, but it may reassure them somewhat to know 
that the only part of their letter which conveys anything new 
to me is the last paragraph.—I am, &c., 

п.Р.0., London, April 22, J. E. TAYLOR. 


CRUSE v. WILLANS & ROBINSON, LTD. 
TO THE EDITOR OF THE ELECTRICIAN. 


NR: Mention is made in your columns this week of this law- 
sut In which we as defendants have been unsuccessful. As 
enquiries have reached us regarding same, may we point out, 
to prevent misconception, that the action arose solely on 
account of work done as far back аз 1906-1908 at the Company's 
Queensferry works, and is in no sense connected with the main 
Works at Rugbv. | | ; 

The Queensferry works, it шау be remembered, were built 
for the manufacture of boiler and kindred work, and were 
closed in 1908.—We are, &c., | 


Victoria Works, Rugby, 
April 22, С. К. Essex, Secretary. 


t NOLENS E Ж 
Abstrae а КТО RERO IRR PE MP ИЕГЕР Р 
ШЫГА, ofa Paper read last Tuesday at a meeting of the National St ane à ' | ] 
wal Manufacturers Association. desirability to alter their attitude in according a weleome to this 
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class of securities, and American financiers have taken a keen in- 
terest in industrial developments for a considerable time past. 

For some time back the reformation of the complicated banking 
system in America has been under careful consideration, but thus far 
without result. The different classes of banks, National banks, 
State banks and Trust companies, like the English banks, also admini- 
strate the available funds of the public. By the regulations of the 
Government they are strictly forbidden to engage in апу speculative 
business and to grant credit facilities above one-tenth of their own 
capital to one and the same party. Only the National banks, about 
1.000 in number, enjoy the privilege of issuing notes, whilst the estab- 
lishment of branch offices is prohibited to all of them. This explains 
the large number of banks all over the country. most of which have 
only a very small capital. The capital of individual banks being 
very insignificant, industrial enterprises are bound to have access to 
the resources of a number of banks and credit institutions. 

Commerciel transactions in the States are based on three or six 
months’ credit or even for longer periods. It has, therefore become 
customary for commercial and industrial concerns to issue and 
discount their own promissory notes through so-called note brokers in 
the market (who, however, do not take апу responsibility in the way 
of endorsement), or direct with the banks all over the country. This 
single-hand paper in America forms the basis of the currency for the 
note issue of the National banks. You quite see the danger of that 
system in the event of the banks simply withdrawing or curtailing 
their investments in promissory notes with a view to increasing their 
cash resources in times of uneasiness or crisis. 
the usual way in which American trade 
firms, finance themselves. 


Nevertheless, this is 
and industry, even very large 


American industry is still in need of large amounts of capital. The 
big companies and trusts are in a better position to raise the neces- 
sary funds than smaller concerns, whether in the form of credit or by 
the issue of capital. The banking community, in co-operation with 

capitalists, who partly have themselves made their huge fortunes in 
industry, take an active interest in promoting industrial develop- 
ments and flotations, whilst the contidence of the general public in 
these gigantice organisations is obviously increasing with their suc- 
cesses, The result is that the progress of ота! дани, combining 
and establishing community of interests will continue, unless action 
is taken to enforce the act which is directed. against the trusts. 
Whatever the outcome of the important decisions expected daily the 
principles underlying the industrial devclopmont and the close rela- 
tions now prevailing between finance 2nd industry cannot become 
seriously affected. 

Much tighter than in England and much more interwoven than in 
America are the relations between industry and banks and credit 
institutions in Continental countries as Germany, Switzerland and 
Austria, except, perhaps, France. ‘The termination of the war of 
1871 and the intlow of the war indemnity gave a great stimulus to 
German enterprise. A number of new banks, classified as " Credit 
Mobilicr," were established, largely in the provinces ; and а conces- 
sion was granted for the erection of the Deutsche Bank, in Berlin, 
with a capital of 4750.00. However. the spirit of enterprise soon 
transgressed the limits of solid developments, and à severe reaction 
set in, resulting in 1873 in a crisis, the result of which was that not less 
than 73 banks, with a capital of 21} millions sterling, were forced to 
liquidation within the following six years. In. 1875 the Imperial 
Reiehsbank, succeeding the Prussian Bank, a Government. institu- 
tion, was founded. The Reichsbank is also under the control of the 
Government, though its capital is privately held. It has the privi- 
lege of note issue, and its constitution and functions are, upon the 
whole, identical with those of the Bank of England ; ; with the dis- 
tinction. however, that its power of issuing notes 15 casti ic to a certain 
degree, whilst its regulations in respect to discounting bills are not 80 
discretionary. The Riechsbank is managed by the President, 
conjunction with a committee, the members of which are уйна 
for life, and controlled by a board of five member 3, the president of 
which is the Imperial Chancellor. The development of the Reichs- 
bank, its able policy and operations, its co-operation with the eredit 
banks, have undoubledly exercised a beneficial intluence upon the 
whole industrial and banking svstem in Germany 


You must bear in mind that in Germany and on the Continent 
generally, it is a recognised privilege of the banks, it is their raison 
Гете. to cultivate all branches of banking transactions. German 
wealth his not yet assumed such proportions—at any rate the loan- 
able capital has not yet increased to such an extent—as to encourage 
the establishment of deposit banks pure and simple. Besides, 
neither the German capitalista nor the small saving-classes are used 
to leave their money on deposit for any length. of time; they are 
much more eager to mvest it m securities. Moreover, ià view of the 
recognised activities of banks, the public at large doos not find any- 
thing disquieting or unsafe m the manner in which banks seck em- 


ta^. б 
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only à serious catastrophe could seriously sheke it. 
calamity happen * It seems almost impossible. 
enormous amount of share capital and reserves of the big banks, of 
the solidarity of interests amongst them, the efficient eontrol exer- 


cised by the board of directors, end the intluence end assistance of 
the Reichsbank in the last resort. 


ployment for funds entrusted to them, Confidence in the admini- 
stration of the bank has, in the course of vears, been so fortified, that 


(an such a 
eonsidering the 


The process of concentration that has been going on for veers in 


Germany, and is still going on, and the growing responsibility of the 
enlarged boards of directors, make no doubt for still greater circum- 


spection and care in the future without necessarily affecting tho 
policy of encouraging industrial development. 

Although the industrial activity which set in after 1871 was over- 
done, it received an intense and lasting stimulus by the nationalisa- 
tion of the railways. The leading financial circles eommeneed imme- 
diately to direct the flow of capital towards industrial enterprises of 
ell descriptions, especially ironworks, collieries, machinery manu- 
facturers, engineering and electrieal establishments, &e.. by мах of 
MAE. and floating companies, Хе. Meanwhile the company 
law has been greatly reformed and improved, protecting the public 
in every possible way from being deceived or misled by misstate- 
ments in the prospectus in respect. of goodwill or otherwise, Under 
all circumstances two annual balance-shects of the company after it 
registration have to be submitted before the securities can be intro- 
duced in the market. Most stringent regulations as to the responsi- 
bility of directors have been formulated. The prospectuses heve to 
he signed by the issuing firms, who thereby make themselves ine 
sible for the correctness of statements, and at the same time place 
their prestige and credit as issuing houses at stake. A committee of 
able bankers and merchants appointed by the Government, after 
most careful and searching investigation into the facts and tigur. in 
the prospectus, being authorised to demand any necessary exp'ana- 
tions, has to express its opinion as to the desirability of allowing the 
security in question to be introduced and quoted on the Stock 
Exchange. |. All these precautions are most beneficial in creating an 
atmosphere of confidence and trust for industrial stocks, the more so 
as the banks themselves are invariably represented on the board of 
directors, exercising considerable influence in the management. of 
affairs, not only in its financial but also in its general aspects. The 
experience of bankers being connected with а vast number of dile rent 
concerns, and gaining inside knowledge of different industries, is 
often very valuable, even in technical matters, in questions of amalga» 
mations, combinations, cartels, &c. 

It is, I believe, safe to contend thet the constant shifting end 
changing, adding and adopting in the industriel development is due 
as much to the banking influence as to the leaders of industry them- 
selves. Being so conversant with all the affairs of industries, and 
keeping in constant intimate touch, it is quite logieal thot the banks 
are ever ready to assist industries even in times of stress. They make 
advances to them for extensions, for new equipment, for acquiring 
discrectly, if necessary, competing works, Ке. These trans?ctions, 
which neturally in themselves are profitable to them. will tine!ly 
result in further issues of capital and placing and marketing of 
shares, &e., by which they again secure fresh revenues. ‘They do not, 
and cannot, consider their function at an end with the issue of the 
capital; they recommend the security to their own client ‘ls. aud 
they regulate the market if there is need. Important transactions in 
industrial securitics take place on the Berlin and other German 
Bourses daily. The public knows that not only are these invest- 
ments of intrinsic merit, but also that they can easily dispose of them, 
even in times of great reaction, 

Under the banking intluence it has become more and more the 
policy of industrial companies to build up such reserves as to he able 
to avoid too sharp fluctuations in the dividend distributions, The 
balance-sheets of some companies give unmistakable evidence. 1 
have got here the figures of Siemens & Halske, showing that since 
1901 the capital has been increased from £2.700,000 to £3. 150.000 ; 
the open reserve from £460,000 to £740,000; permanent invest- 
ments, £560,000 to £3.200,000; buildings are unchanged at 
£500,000; tools, machinery, lighting plant. &с.. are written down 
from £480,000 to 1s. ; raw material is reduced from £300.000. to 
£100.000; manufactured and half-manufactured goeds from 
£1.200,000 to £450,000. power station from £160,000 to £40.000 ; 
interests in other enterprises from £250,000 to £35.000. These 
figures tell a great tale. The permanent investments alone, as à 
result of the arrangement with Schuckert & Co., exceed the whole 
share capital. On the other hand, buildings stand at the same 
amount, regardless of the enormous extension of the works; tools, 
machinery, lighting plant, &c., have been written down to the extent 


of £480,000 ; stocks of raw material are valued at one-third of their 


Г book price of nine years ago; manufactured and halt-manufactured 
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goods are £700,000 less, in spite of the great increase in the business. 
Anybody that can read a balance-sheet. will recognise the enormous 
reserves which are hidden in these figures. The dividends since 1901 
have been as follows : 8, 4, 5, 7, 9. 10, twice 11, twice 12 per cent. | 
Much more imposing still are the figures of the General Electric Co., 
thit remarkable institution founded in 1833 as an offshoot of Siemens 
é Halske, with a capital of £250,000, which has since gradually risen 
to 26000) with probably not much less reserves, Machinery, 
tools, models and patents of each single factory controlled by the 
company have been written down to ls. The last balance-sheet, 
when the capital was stil] £5,000,000, shows credit balances at benks 
émounting to £2,200,000. Needless to say that this institution is not 
any more dependent on banking credit, nor would it find great diffi- 
culties in placing its securities without the assistance of bankers. 
The intimate relations between the banks and the A.E.G., however, 
«till exist ; representatives of all the leading banks are on its board, 
evidently because their co-operation is of direct and indirect benefit 
2d not hecause they аге representing large sharcholders, | 
lt is generally acknowledged that the Progress made in the electric 
иго in Germany has been most striking. Without disregarding 
AN other factors conducive to this remarkable development, it 
SUIS to me thet it was in large measure duo to the intelligent and 
Wt liberal assistance by the financial circles that have quickly 
sped ths importance of this new industry. They have enabled 
ceetrical_underta kings to secure work in hoth hemispheres by 
лелер them through all the different stages; they were instru- 
mental in atliliating to the electric companies their own financial 
trusts and holding companies, and they have distributed the securi- 
tia of all their enterprises, debentures and shares into the investing 
"à uy 4s, Without such faithful and powerful support, the clec- 
tries! industries Would never have forged ahead with such speed and 
suited the commanding position which they hold. 

In conclusion, T believe to have shown that industrial credit does 
Mt necessarily involve banks in undue risks; that the organisation 
he Continental banks, which are essentially credit institutions, are 
"11у equipped both financially and intellectual] y to cope with 
the industria] requirements ; that the co-operation between banks 
"М financial institutions and industries has proved upon the whole 
“utre to both; that the assistance of well organised stock mar- 
“S08 needed for placing and popularising industrial stocks as in- 
“Stents, It seems to me thet for practical purposes it is more 
SPI to give attention to these points than to fiscal problems 
Pah have boon under discussion for a considerable time, 
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DISCUSSION. 


a Tiropong RICH said we were inclined to be insular and to think 
Wr Insti tions were hetter than those of other prople. Notes in the 
 Irequently stated that we had lost business from lack of genius and 
„тине, Was it not rather due to lack of facilities to use our enter. 
А best advantage ? Many would agree that it was to lack i 
"id M Manetal facilities that we owed much of the trouble in the dis 
~ must to-day. Our industry was more allied to that of Germany 
dn ^f America, Germany, like this country, was not able to Ке 
the fone it had, | The question which naturally arose jiu a 
OH not i мапу Institutions take on industrial business ! We 
dtp E bankers. They had grown np with the existing con- 
Heid W vanker wag nothing bat a bill broker in this шо 
уру We e have the money market of the world, and there ea nnot e 
ЖҮ “TY wrong,” and his business was so organised that it was im- 
vw for him to touch anything in the nature of a lock-up of capital. 
an Tw anker traded largely on his own capital, and the English 
"e at of his depositors. not of his own shareholders, The result 
red ret do anything which tended to lock up his capital. The 
banker мош Јова money for inany things which опе could not 
r here, and he wanted to «sc his money was properly 
TN Ws i English banker said, “ Look at the record of the last 30 
e have hag Prevtteally no smashes.” But millions of pounds 


te wag. : | : . 

birti n П Industrial promotions because there were no responsible 
н А OOK aftop them. One thing that could be laid at the door of the 
IM я Ы 


. A А appalling Waste of industrial capital that had gone on for 

SUUS, The: Сени banker took an interest in the industrial 
interes soils Т Не leading financiers of London had practi- 
td limited inane m British Industrial undertakings, and many of them 
егех in the industries of other countries. We wanted a 
ph industrial ел pital was more spread amongst. the people 
Mere а uae in the hands of individuals, Everybody would then be 
Bh. тр о push the industries, Т company promoter had no 
MANY the bier li “Inking interests took no heed of the matter. In Ger. 
"ны Mancia Concerns kept the moncy in the right lines 80 as to 
"nap, UY. We could not shut our eyes to the fact that it was a 
Man to ne economics, Germany sald it was the duty of every 
“Nd ana 118 for his Country, and if our financial interests were 

MS. Myp industry we should get on better than we did. 

à harp lum res said the function of bankers here seemed to be to have 
Fin the "ORC of the distinction between а mortgage and a bill. B 
nature of the “еситу they looked at so much as its realisa, 


bility. That was due to the nature of the business in which they were em. 
ployed. Some sort of organised authority was almost a necessity for us 
under present circumstances, ( ‘егтапу, and the large institutions in 
the electrical industry Particularly, had the advantage not only of 
organised capital in a Superlative degree, but of organised experts, 
Germany was the largest competitor of England not only in 
South America, where the field for electrica] energy was being rapidly 
filed up, but in our own colonies, The Vietoria Falls Power Co. 
was an undertaking known to a large number of people in England, 


but it was found difficult to raise the capital here, and while the 


British financial houses were considering the matter the Germans 
had been approached and had made а proposition that if they had 
all the orders for the machinery and other privileges they would pay 
£100 of debenture money to every £100 of preference money behind 
those debentures. ‘The result was they had found three millions sterling 
in debentures and En gland had three millions in preference shares behind 
those debentures. The Germans had also received orderg amounting to 
six millions sterling, and would receive orders for another two or three 
millions. If we had had Some organised industrial bank which had given 
the capitalist in. London the assurance which the A.E.G. gave to the 
German capitalists none of that money would have gone out of English 
hands, Directly the German institutions and experts set their hall- mark 
upon the enterprise the English capitalists came forward and said it was 
good enough for them. He could give similar instances in South America, 

Mr. G. Н.Ј. HoocnuwINKEL said he was in complete agreement with the 
last two speakers, There were many similarexam ples in South and Central 
America and the Far East. While we were negotiating for 10 years' 
options, &c., the German power of attorney was on the spot and clinched 
the matter, as a rule at a lower price than we could have offered. The 
ideal course of altering our System, which he Supposed occurred to nearly 
everybody there, would be to establish an industrial bank similar to 
three or four which existed in Germany. There had been a lot ‘of 
talk about this during the last two or three years, but they had not got 
much further, He suggested that the Association should take up the 
question officially, and have a mecting to discuss a resolution in favour of 
the formation of а committee to consult with some bankers, He did not 
suggest the Bankers’ Institution, Which was too high above them, but 
some selected bankers, 

Mr. Hvco Hirst dwelt on the qucstion whether the introduction of 
influential people to an industrial concern was more possible under the 
German than under the English system. We could get money by the 
means the author so аЫу described —by prospectuses-but the share- 
holders had no interest in the business’; they only desired dividends, 
while the “ industria] ” Who had got the assistance of the capital was 
really in a dangerous position. The latter knew nothing of finance. 
When he got more than enough money for hig requirements his 
troubles commenced. He either got careless or schemed how to Invest 
his surplus capital, and for the latter Purpose he wanted just that advice 
which the German banks and financiers gave, which the Erglish private 
banker gave the “ industrials > in the olden days, and which they were 
unable to obtain under the present system. It Was announced in the 
Press recently that Germany had decided to send technical men ag 
attachés to its Embassies abroad, and it was Suggested that England 
should do the same. But what could a technical expert do in our 
Embassies. He might report to the Board of Trade, who might send 
notices regarding the matter to a few private people, who would all be 
turned at once into applicants to the bankers; but for the big schemes 
now looming ahead in foreign countries great technical, financial and 
commercial power was wanted, and they could not be dealt with by indi. 
vidual firms even backed up by money, if they were not backed up by 
experience auch аз foreign com petitors had at their disposal, 

Mr. Н. OPPENHEIMER said the result of the negotiations with regard 
to the Victoria Falls Power scheme was the general outcome of the 
natural disposition prevailing in this country—slow and sure—and that 
absolute surety, so far as the bank's business was concerned, had its ad. 
vantage. А crisis would not affect an English bank, and whether that 
was certain to be the case on the Continent it was not. for him to discuss, 
It had been said by the previous speakers that our ill-suecess from an 
industrial point of view resulted from lack of machinery for getting 
capital. "The cotton industry, cited by Mr. Joseph, was not created by 
the joint stock banks, but by the support of the private banker, and the 
same thing had happened in Germany. It was a mistake to think that 
the industrial progress there took its rise from the large banking institu. 
tions. The German bankers took à leaf out of the Lancashire private 
bankers’ book, and nursed the Јоса] industry where there was some 
industry. With the rise and pre ress, financially, of Germany, it was easy 
for the gentlemen at the head of the banking business to pick up the 
growths that had been nursed and matured, and they were now supported 
by unlimited capital. The private banker was the first to support loca] 
industries, and the same would be the case to-day if our banking institu. 
tions were not exclusively controlled by a large trust of joint stock 
brokers. An ordinary “ industria] ° going to his bank and desiring to 
discount a bill would not get it discounted unless his balance was suffi- 
ciently large. The gentlemen controlling the large financial interests 
were ready to advance unlimited sums to gentlemen connected with the 
Stock Exchange who required daily accommodation, but when an indus. 
trial concern, ever so sound, appeared on the scene the coffers were locked. 

Mr. DONOVAN said the author was wrong in stating that the change 
came about through the introduction of machinery. Jt commenced hy 
the Bank Charter Act of 1844. when gold was made the legal standard for 
payment of debts, бе, It gradually shut ont the private banks and pre- 
vented them issuing paper money. Agricultural industry declined from 
the passing of that Act, 
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Mr. W. L. Млоцех said he felt there was still something good in our 
institutions and in our methods. "The only statement of fact from which 
he was inclined to differ was the method of formation of what the author 
appeared to regard as a typical company in this country. He did not 
think it a fair description. There was a large number of companies 
which were very well managed and very successful. The author had not 
referred to the large number of financial houses, wealthy and responsible 
firms, in all our large centres who devoted themselves to the support and 
control of different classes of business, and who fulfilled all the functions 
of the German banks, and he thought more efficiently than the latter, It 
appeared to him that the German and American banks did not exist so 
much for the industries as the industries existed for the banks. 

The CHAIRMAN (Mr. H. W. Butler) said the English banks did not seem 
80 much to blame. While they could return their shareholders 20 per 
cent. dividends they could well be content and consider they were doing 
good business. This being so it was no good trying to reform those 
banks. The speaker who suggested industrial banks for the special 
purposes of industrial enterprises appeared to him to have hit the nail on 
the head. Не took it the enterprise of the German banks was chiefly due 
to the fact that they had not ready means of turning over their capital 
sufficiently often to produce the necessary dividends. 

The Астнок said, in reply to the discussion, with regard to the creation 
of industrial banks, it was of no use to go on with any such project before 
an atmosphere of confidence in industrial enterprises could be created, 
and this could only be done by safeguarding the promotions and manage- 
ment of the affairs of the undertakings. In spite of the modifications 
that had been made in the Company law, there were still many methods 
of getting around it. Companies and shares of companies were intro- 
duced on the London Stock Exchange with no prospectus and no respon- 
sibility, and the bigger the profit made out of the promotion the bigger 
were the ultimate losses. So long as such methods prevailed he was 
afraid no industrial bank would be sufficiently attractive for capitalista to 
put their money into. The first alteration should be by the Govern- 
ment safeguarding the capital of the public. He had not said the change 
of the banking methods was caused by the introduction of machinery, 
but that the whole economic structure was changed at that time. The 
change in the banking methods was the result of the wealth of the English 
nation. With regard to Mr. Madgen’s remarks, if it could be shown that 
the German industries had sutfered by being intimately connected with 
the banks or the banks through intimacy with the industries, Mr. Madgen 

would be right. The object of his Paper was to find means of enabling 
English industrial concerns to alter as the German industries had done. 
The banks were not to blame for having made large profits. They had 


given their time, intelligence and capital to the industries, and they should 
have the benefit, 


_ IMPERIAL TELEGRAPHS. 


At à meeting of the Royal Colonial Institute at the Hotel Metro- 
pole, London, on Tuesday, Mr. Charles Bright, Е.К.Х.Е., read а 
Paper on this subject. 

Sir Frepk. Youxe occupied the chair, and referred to the prac- 
tical engineering attainments of Mr. Bright, the services he had 
rendered to telegraphy, and the various expeditions he had been 
engaged in. He supported Mr. Bright's view that cheap cable 
communication of an Imperial character should be provided. 


In his Paper Mr. Bricut said: The forthcoming Imperial Conference 
serves to revive in many people's minds the need for more direct and less 
costly telegraphic communication between the different sections of the 
British Empire. That we are already provided with a highly efficient— 
if expensive—international cable service no one can reasonably deny. 
There is, however, a growing feeling that the Mother Country and her 
oversea dominions should be in closer and more easy commune with one 
another—partly with a view to increasing the scope of inter-Imperial 
trade. So far, however, they had not really got much beyond the idea. 
He would ask his hearers to recognise that just as, in order to ensure 
peace, we must—in the matter of armaments—be abundantly prepared 
for war, во equally it was essential that we should be telegraphically 
equipped in such a way that we can at all times rely upon talking freely, 
yet secretly, with the rest of the Empire. 

For our cable service we are mainly indebted to private enterprise. 
Less than a sixth of the total of our submarine cables belong to the 
Governments, This is, however, a distinctly rising proportion, for 
foreign. Governments are adopting а poliey of State-owned and State. 
administered cables to their outlying possessions. А fair number of the 
cables laid by private companies have been entirely provided for by 
capital raised by themselves. On the other hand, large subsidies have 
been obtained from the Home and Colonial Governments for several 
important lines to the British Dominions. It would «cem on the face of 
it that where private companies sought, and availed themselves of, sub- 


sidies from the State, they could not rightly object to either Government 


supervision or Government competition, or, alternatively, the subsi- 


dising of some rival enterprise, such as they had not been willing to 


undertake themselves on satisfactory terms. 


It seemed to him that a great advance would be made in inter-Imperial 
communications И an all-round Imperial cable tarifi—say,. of 1s.. 9d., 
or even, 6d.—could be put into operation, “The actual figure might be 
made a subject for investigation by a Government enquiry. There Were, 
doubtless, difficulties in realising a uniform Imperial rate, but really 
useful work would be accomplished by any Government that took steps 


towards its realisation. 
financial position. 


once the accredited life of a cable—20 years—rather than double that 


The companies are, in the main, in a very strong 
Their reserve funds are largely based on what was 


period, such as is now known to be nearer the mark. In these cireum- 
stances, he imagined they would be prepared to meet Government sug- 
gestions in the matter if negotiations were pursued on right lines and in a 
suitable spirit. Some of the comparisons that had been made with rail. 
way traffics were altogether beside the mark ; though, on the other hand, 
there appeared to be quite as strong reasons for Imperial cable tariffs 
being regulated by the State as for the 1d. a mile Parliamentary fare in 
force on the railways. He realised, of course, that the companies had 
reduced their rates considerably from time to time without incurring the 
disastrous results that had sometimes been feared. It had, however, 
always been admitted that if the Government took over our Imperial 
cables the rates could be substantially reduced. 

While increased overhead charges and additional cables constituted 
a real objection to tariff reductions; even with companies possessed. of 
immense reserve funds, this difficulty had of late been met to a great 
extent by а recent invention—the cable relay— which. permitted of a 
cheaper type of cable for a given volume of traffic, and, correspondingly, 
by its adoption at intervening points the same type of cable had a greater 
earningeapacity. Hitherto, when once long continuous spans of cable had 
been satisfactorily dealt with, the elimination of intermediate stations— 
unless of a remunerative nature—was always aimed at, in order to dis pense 
with manual re-transmission. Now, however, this re-transmission being 
effected far more efficiently and economically by machinery, И is usually 
considered good policy to take the line to as many intermediate points 
as are reasonably on the route. 

The question of reduced rates for messages to be held back for any time 
up to 24 hours has been once more under " close observation," The cable 
companies, perhaps naturally, eater almost exclusively for business 
messages, which form at present 96 per cent. of the whole. In this way 
17 Atlantic cables are kept well employed during the four or five business 
hours in common on each side of the ocean. By the introduction of 
lower rates for deferred messages the remaining hours could be turned 
to more profitable account by the cable, in the same way that certain 
railway companies fill their trains with ladies in the middle of the day. 
It is understood that the Eastern and its Associated Companies were now 
favourable to the reform, though they were certainly not so when he, for 
one. advocated it before the Cable Communications Committee in 1900.T 

The present Postmaster-General (Mr. Samuel) appeared to favour the 
deferred-rate proposal, recognising that “ too heavy a burden falls on 
individuals desiring to send messages by cable.” An official conference 
was still considering this subject at intervals. Various suggestions had 
been made as to the exact form the deferred-rate system should take, and 
no definite decision had yet been arrived at. The most generally approved 
form appeared to be on a plain English non-code basis, the message being 
sent within 24 hours, the tariff charged being half that by ordinary rate. 
Both the German and French Governments were in favour of this reform 
being universally adopted, but the reform was still deferred, 1f the cables 
at present serving the Colonies were left in the hands of private enter- 
prise, either fresh cables must be laid for the purposes of a cheaper news 
service or Government should endeavour to secure a more favourable 
tariff. 

The strategie aspect of the cables was a more important feature than 
any other they had to consider. The necessity of being in constant com- 
munication with our outlying tributaries could scarely be over estimated. 
An agreement had recently been entered into between the French and 
German Governments, the object of which was to render those countries 
independent of British cables—more especially for communication with 
Africa. The agreement provided for the common use of their respective 
submarine telegraph lines at any time that * accidents of a technical or 
other nature " interfered with the normal working of the individual 
services, But perhaps the most striking feature of this agreement was 
the laying of a Franco-German State cable between Brest and Emden, 
with German extensions to Monrovia (West Coast of Africa) and Per- 
nambuco (South America). If telegraphic communication with our 
colonies were needed only for individual purposes, there would, he con- 
sidered, be no justification for the Government embarking on the expen- 
diture of public money for State-owned cables. But such communication 
was highly necessary for the nation—(1) strategically, (2) politically. 
and (3) for developing inter-Imperial trade. While there were objections 
to State-trading, there were more sound reasons in favour of Government- 
owned strategic cables to our distant possessions than would apply in 
the instance of State railways or the Government land telegraph system. 

He trusted he had set forth sufficient grounds for a liberal expenditure 
in State-owned or State-subsidised and controlled cables to the various 
points in the Empire on a variety of routes, so that where one cable was 


* Sir James Anderson (the late distinguished managing director of the 
Eastern and Associated Telegraph Companies) once remarked that the 
Government in taking over the telegraphs (meaning apparently the 
British cable system) could reduce the tariff one-half and. still make a 
profit. “ Private companies," he added, “ could not do that." (^ Proc." 
Roy. Col. Inst., Vol. XIX., р. 212). 

T On that occasion the companies proposed as а substitute that treble 
rates should be adopted for " preferential " messages marked “ urgent.” 
which were to be given priority. In other words, no reduction on the 
ordinary messages was agreed to under any pretext, but instead an 


increased tariff was suggested for messages of an extra-urgent character. 
| His suggestion was made mainly with a view to developing private 


messages, but also for obviating the necessity of coding and de-coding 
in the case of many business cablegrams of a non-urgent character, 
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rat of operation another would be available at any moment. That cables 
tu foreign countries were best left in the hands of private enterprise there 
could be no gainsaying.* Whether, however, the same applied in 
the сах of Imperial lines depended upon conditions; and, in any event, 
he was convinced that Government control should be brought into effect. 
There would be less reagon for several important State lines if the com- 
panies had been prepared reasonably to undertake these. The Imperial 
Pacitie АЫ? was a case т point. The Imperial Pacitie Cable had never 
had a single interruption since it was laid. This line would, of course, 
require in time to be duplicated, but a reserve fund, amounting to a 
quarter of a million, had been put aside towards that object. With 
rir] ty Atlantic Ocean lines, from the commencement, * pooling,” and 
uniformity of tariff between the different Atlantic cable companies had 
obtained. He might add that he had nothing but admiration for 
American enterprise ; his objection to the outlook was only on national 
and Imperial grounds. 
The proposal for a State Atlantic cable in consort with the State Pacific 
cable had lately been brought forward in a somewhat new form. In 
this proposal the all-British idea was sunk on technical and commercial 
£r^inds, and the route for the line is from Seotland via Orkney, Shetland 
and thy Farde Isles to Iceland; thence to the southern point of Green- 
lind ape Farewell), and from there to Hamilton Inlet, Labrador. The 
yet for this route was that by breaking up the line into sections with 
inmediate landing stages, for the insertion of automatic cable relays, 
a bisher working spced could be achieved with the same type of cable as 
МИ usal on the ordinary trans-Atlantic spars. In this case a lower 
Gr could be charged—possibly 64. a word ordinary rate instead of 1з. 
In braking th» line into a number of sections with intervening stations, 
th unfavourable effects of earth currents could be successfully over- 
cim hya compl» tsmetallie loopin each section, instead of using the earth 
Ma гига. This was not practicable on the ordinary trans-Atlantic 
stias owing to the great length of cable involved being unfavourable 
to rhspeed working. Another advantage in this northern route was 
th fredon from trawlers, s0 common a cause of trouble on the present 
Nth Adantic cable routes. He was, however, opposed to Hamilton 
МЫ ax а terminus for the cable, if only because there was no prospect 
TE “тау being taken there. So considerable a departure from the 
vlBritish condition would require substantial justification. In his 
Uv. there were also technical and administrative advantages in taking 
the cabl» from the west coast of Ireland rather than from Scotland An 
"ноп to all extreme northern routes was that they are subject to ice 
during eight months in the year, and on this account alone wireless 
U'zghy коша have actual points of advantage over а cable which 
“all only be readily repaired at seasons of the year more or less free from 
№ Por this reason a wireless station should be established at Cape 
ЕИ! (Groenkind), whether as an auxiliary to the cable or as a su b- 
ИИ it, 

With reward to communication with South Africa, the present means 
MS hy cables landing on foreign. territory in more than one instance. 
е релі to the desirability of a cable between Gibraltar and Bathurst, 
urby filling a карт the all-British chain. Another useful link would 

ч by а cable between Bathurst and Barbados with an extension 
ша, Particulars as to the unsatisfactory position of cable tele- 
Mphyin the West Indies would be found in the recently published report 
"e Royal Commission on Trade Relations between Canada and the 

Indies, The rates were high—3s. а word in the case of Jamaica, 
" a word to British Guiana—and the traffic was naturally very small. 
ии ins West Indian cable system (worked by роса 
я SA Government control, steps could be taken to improve s 
Duc "o a process of unification, whilst the tariff could be е» 

" а favourable figure. An additional cable might n : 
: Кш. ritish Guiana апа Bermuda, touching at Barbados H no | 

TRS к | recommended by the aforesaid Commissioners. гош 
on Wirel Ane should also, in course of time, be extended to Ascen- 
vrvi bet — telegraphy would be peculiarly well adapted for & к 

lin UE the various islands, А wireless system between or 

WAL cay MEME Australia) and Labuan (North Borneo) would form a 
* ое link. with the Eastern route. Wireless кешни 
кк Sj y proved the utility of its application to be recommende¢ 

breit ны ог reserve means of communication to the ишеги 
TM empire, and for establishing communication where, oe 
eult te К conditions, communication by cable was impossible or 

what al maintain. He did not propose on that occasion to go Into 
al he had suggested would cost if put into effect. but he 


Worle К Е ^ 
е ER for a subject of so. much importance the fullest. possible 
Yüetatiop, 


PES DISCUSSION. | 
А лет Rawsox, R.E.C.B., approved the author's contention that 
их for t should make certain conditions when granting landing 
ж 1 n and especially when it came to another Power taking 
Mer the о an imperial Board should be appointed to 
Nim eu ; 
bini e ROUBRIDGE said the Atlantic cables seemed to be on the 
etting into the hands of our friends the Americans, and cir- 


"Stances m | À ; . 
event ПКМ arise in which they would have to be neutral—say, in 
"vent of маг, А 


я the Government were to subsidise a line of steamers 


$ i i 

Аң a m" , 
Santee чо of fact, no other-course is open: for, just as no foreign 
ШЕН шр шы landing rights for a British Government cable on 


Wer hy T | 
Gov | 
Y Uie Government the landing rights would be abrogated. 


to communicate between Great Britain and her colonies through Canada, 
perhaps they would subsidise a cable also. 

Capt. THomson, C.B., expressed surprise that so many more cables 
had been laid since he was engaged in cable laying some years ago. He 
thought it was a question whether wireless was not likely to supersede 
cables. 

Mr. С. В. Ner_son said Mr. Bright had referred to a uniform rate 
throughout the Empire. That would be very desirable, but one had to 
see that one did not get below the prime cost of the article which was to 
be provided. Communication with the otherside of the world must be an 
expensive matter. The net cost of a message would be considerably 
more than one shilling. With regard to the cable relay cheapening the 
cost of telegraphing, it did зо to some extent, but not to any very marked 
extent compared with the cost of the cable and its depreciation. The 
relay had been working for some time, and had undoubtedly afforded a 
benefit in rapidity of transmission. The uniform rate for inland tele- 
grams in this country had resulted in а considerable annual loss. If 
traftics were greatly increased by reduced rates the number of cables would 
have to be increased. These had a certain carrying capacity, and if the 
messages to pass through these cables could be spread over the whole 
of the 24 hours there would be a considerable margin ; but messages, for 
& variety of reasons, had to be forwarded (and possibly answered) in a 
short time. The concurrent working time between England and New 
York was only about three hours daily. The cables would require to 
have а very much larger carrying capacity than now if the traflic was to 
grow to any great extent. He thought the idea that wireless was on the 
eve of taking the place of cables was a little previous. Hitherto wireless 
had played the part rather of a feeder than that of a foe to the cables. 
The greatest desire of the Government was for the security of com- 
munication; that took first place, and was far beyond cheapness. 
Obviously it was for the interest of this country to encourage cables. 
Wherever they might be laid some benefit almost always accrued to the 
British Empire. At all events, the cables provided so many alternatives 
that it would be hardly worth the while of foreign Governments to cut 
some of them. М the Atlantic cable were cut, we should not be cut off 
from our colonies, as we could go another way round. He did not 
imagine that the Atlantic cables would pass into the hands of the American 
Government. He thought they would remain in the possession of the 
British companies. Не did not think Mr. Bright allowed sutliciently for 
the danger of ice, and especially icebergs, in the northern rcgions, and he 
certainly did not think any responsible engineer would lay a cable up the 
St. Lawrence, for during a considerable part of the vear it would be 
impossible to repair it. The carrying out of Mr. Bright's large views 
would involve the expenditure of а sum which perhaps even a у сау 
country like ours might not. care to face. ' 

Mr. Bricut, in reply to the discussion, said he thought that when Sir 
Thos. Troubridge mentioned the serious position which might be created 
in the event of an American combine obtaining possession of the cables 
he was forgetting for the moment that we had the eastern route to 
Australia. He felt sure Sir Thomas was correct when he said ice was no 
difficulty at Halifax, but he felt, with Mr. Neilson, that it was a difliculty 
which must always be borne in mind in the St. Lawrence. He also 
agreed, more or less, with Mr. Neilson with regard to wireless telegraphy, 
but we did not know what science had in store for us. He did not know 
whether Mr. Neilson went so far as to say that wireless telegraphy would 
never take the place of cables. Не (Mr. Bright) would be sorry to say 
that. They knew at present that wireless was a very different thing 
from cable telegraphy, and he would be sorry to rely upon it entirely. 
He thought they required both systems. With regard to a uniform rate, 
he quoted what Sir James Anderson had said: ©“ That the Government, 
in taking over the telegraphs, could reduce the tariff by one-hulf and still 
make a profit," and, further, that " public companies could not do 
that." Mr. Neilson said he (Mr. Bright) was quite wrong about cablo 
relavs. 

Mr. Мк ох: I did not say you were wrong. I said it was already 
in use and we had derived benefit from it. 

Mr. BRIGHT: I know people who are authorities on the subject who 
agree with my views as to what can be done on an Atlantic cable with 
cable relays. Continuing, he said they could either use а cheaper cable 
on account of the cable relav, or send a greater number of messages with 
the use of the relay on the existing type of cable. The daily common 
period for working between England and America was four or five hours. 
It was & matter of degree. Five hours were in common use and three 
hours were more general. Sir Samuel Griffin, a former Premier cf Queens- 
land, had said that, prior to the laying of the Government's Pacific cable, 
Australia’s means of communication was a source of anxiety, because 
the Eastern and Eastern. Extension Companies’ cables ran through 
foreign countries and through seas which were full of the ships of foreign 
countries. Mr. Neilson had credited him (Mr. Bright) with large views, 
and he would remind him that the splendid work done by the cable com- 
panies would not have been effected but for their large views. 


On the motion of the Chairman, а hearty vote of thanks was 
accorded to Mr. Bright for his paper. 


Electricity in Mines.— At the conference of the Miners’ Federation 
on Wednesday the Mines Bul was further considered, and it was de- 
cided unanimously to refer the whole question of the use of electricity 
in mines to the Executive Committee, with a request to draft an 
amending clause £o be submitted to а subsequent conference, so as ta 
increase the safeguards in the bill as to the use of electricity. 


А — ————É— ———oü—À etii. 


108 THE ELECTRICIAN, APRIL 28, 1911. 


P ARLI AMENT ARY INTELLIGENCE tickets were, however, placed upon the seat beside him. ‘The inspector 


subsequently entered the car and requested to see appellant's ticket. 
The two tickets which had been placed upon the seat had fallen to the 
floor, but appellant made no reference to them, stating that he had no 
HALIFAX CORPORATION BILL. ticket. The inspector demanded the fave which could be legally demanded 

from a passenger who refused to show his ticket, but appellant refused 
This bill came before the Local Legislation Committee of the House | to pay it. After hearing the facts the magistrate convicted Mr. Wood 
of Commons on Monday, Sir W. E. B. Priestley presiding. The bill | head, fining him 5s., without costs, over-ruling an objection that the 
authorised the construction of additional tramways, &c. bye-law which said that a passenger who had paid his fare should be 

Mr. Тлтвот, K.C., for the Corporation, said the tramway system now | required to show his ticket was ultra vires and unreasonable. 
consisted of 37 route miles, and the traffic was heavy and increasing. After hearing counsel for appellant, and without calling upon counsel 
The list of proposed tramways appeared formidable, but they were very | for respondent, the Court dismissed the appeal. The LORD CHIEF JUSTICE, 
largely proposals for doubling existing lines. One of the portions of the | who delivered judgment, said that before convicting Mr. Woodhead for 
route to be doubled was Waterhouse-street, and to this there was oppo- 1 not showing his ticket, the magistrate came to the conclusion that the 
sition. passenger knew where the ticket was, and could have produced it had he 
liked. In these circumstances the Court thought that the magistrate 
was right in his decision, and the conviction would be affirmed. 


ee, 


| 1 


t 


Мг. W. M. ROGERSON. borough electrical engineer, gave detailed 
evidence as to the desirability of the improvements. 
— After hearing Mr. Rogerson, and his cross-examination on behalf of 
the objectors (by Mr. Charteris), the CHAIRMAN said the Committee were 
unanimously against the doubling of the line in Waterhouse-strect. 
Counsel for the promoters, however, begged the Committee to hear the 


A ——"———— — 


| Evans v. General Electric Co. 

evidence of the Borough Engineer before coming to a definite decision. 

and the Committee consented. A Divisional Court (the Lord Chief Justice, Mr. Justice Pickford and 
Mr. С. Е. SPENCER, chairman of the Tramway Committee, said they | Mr. Justice Lush) had before them yesterday (Thursday) this special case, 

had paid great attention to the proposals to set right their system on 


\ stated by the magistrates of Aston. At the Petty Sessions at Aston on 
which there had, owing to an accident, been а loss of £12,000. The only | Nov. 23. 1910, an information was preferred by Wm. Evans, an oflicial 
part of the system which was not a commercial success was the Water- | of the Midland Railway Con against the General. Electric Co., charging 
house-street section. After four years’ consideration they decided that | them with having attempted to evade the payment of certain tolls to the 
their present proposal was the only practical one. company, by describing 10 electric stators, consigned in two parts, as 

Mr. $. SELLON, who has called in to advise the Corporation, considered | " two cases bearers.” 
it absolutely essential to the successful working of the undertaking that Defendants obtained a contract to supply to. Bedford Corporation 
that particular section should be doubled. certain electrical machinery, including en alternator. ‘This was consigned 

Mr. James Lorp, borough engineer, quoted instances at Halifax, | from Witton to Bedford via the Lawley-strect station of the Midland 
where there were roads equally narrow where they had double ines already | Railway. A portion of the goods was an electric stator w ith laminations 
without any interference with ordinary traffic. and coils, which was placed in two eases, the description being " bearers.”’ 

The Committee then decided that they would permit the double lines | According to the general classification of goods © bearers " were charge- 
for one portion 'of the route suggested, but not through Waterhouse- | able at а lower rate than electrical appliances, the charge for the former 
street itself. being 9s. 2d. а ton and for the latter 223. 94. per ton. Defendants 

The Standing Orders Committee have authorised the insertion of a | contended that they were entitled to consign the goods as " bearers,” 
clause permitting the construction of a new tramway along Park-street, | and submitted that as there was no rate fixed in respect of the consign- 
in place of the existing line in Northgate and North Bridye-street. ment of a generator in parts between Birmingham and Witton at owner 3 
risk, there was no evidence in law of an offence under sec. 99 of the 
Railways Clauses Act, 1845. 

For the Railway Company it was argued that even if the casting of 
the stator itself was accurately described as a bearer, when it was filled 
with coils it would be part of a generator, and that the description 
“ bearer " was a false one. ‘They contended that defendants had falsely 
put the description on the stator, with the intent of obtaining a lower 
rate of carriage. | 

The magistrates held that defendants had given а false description of 
the goods consigned with the hope of avoiding payment of certain tolls, 
and imposed a penalty of £10. 10s., and costs. 

For appellants, Ме. DisrcRNAL argued that there was no special toll 
applicable to these goods. 

Mr. Macassky (with whom was Sir Alfred Cripps) argued that the goods 


should have been consigned under the sections X, Y or Z, which were at 
owner's risk. 


Mechanical Appliances on Railways.—In reply to a question, 
the President of the Board of Trade (Mr. S. Buxton) said, in the House 
of Commons on the 20th inst., he had asked the railway companies to 
consider the desirability of providing mechanical or electrical appli- 
ances at places where detentions were frequent, or where trains were 
liable to stand out of sight of the signal cabin. 


Brighton and District Tramways Bill.—The promoters have 
decided to withdraw this bill. 


Greater London Railway Bill.—This bill will come before a 
Select Committee of the House of Commons on May 4, unless the 


Government accede to a request which will be made to refer it toa 
Joint Committee. 


Macclesfield & District Rail-less Traction & Electricity 
Supply Bill.—Application is to be made for leave to introduce in 
this bill provisions to enable the company proposed to be incorporated 


to acquire lands, erect and equip generating station and work trolley 
vehicles on an additional route. 


Pontefract Provisional Order.—The Standing Orders Committee 
of the House of Commons have declined to allow Pontefract Corporation 
to introduce a bill confirming an agreement for the transfer of their 


Provisional Electric Lighting Order, 1907, to Yorkshire (West Riding) 
Electric Tramways Co. 


The LORD CHIEF JUSTICE, in giving judgment, said in his opinion the 
judgment of the magistrates was quite right. 


The appeal was therefore dismissed, with costs. 


—. 


Notting Hill Electric Lighting Co.(Ltd.)—On Tucsday Mr. Justice 
Neville heard a petition by this company to sanction a scheme of arrange- 
ment for the purpose of wiping out the founders’ shares. Counsel for 
the Company said these shares formed a barrier to certain negotiations, 
The basis of the present proposal was to get rid of the founders! shares 
and bring them into the class of ordinary shares. The company would 
issue 27,050 shares of Is. each, which would be issued to the existing 
shareholders on the footing that the ordinary preference shareholders 
and the ordinary shareholders should be allowed to subseribe for one 1s. 
share in respect of each share held, and the holders of the founders’ shares 
should be allowed to subscribe for 24 1s. shares in respect of each share. 
The special voting power attached to the founders’ shares would go, ard 
each share would carry with it one vote. The scheme would do away 
with the present division of profits. They would have 6 per cent. cumu- 
lative and non-cumulative preference shares and ordinary shares, and the 
new Is. shares would be called ordinary shares. From Jan. 1, 1911, the 
profits of the company would be applied in paving а 6 per cent. cumu- 
lative dividend on the cumulative preference, a non-cumulative dividend 
Tramway Bye-Laws, on the non-cumulative preference of a like amount, and, subject үе, 
would be distributed equally amongst the ordinary shareholders pari 

On Tuesday a Divisional Court (the Lord Chief Justice and Justices | passu to the amount paid up on those shares. The scheme also pro- 
Pickford and Lush) heard an appeal in the case of Smith e. Woodhead, | vided for the payment of a bonus to the preference shareholders in the 
from a decision of the stipendiary magistrate of Leeds. From the special | event of an amalgamation, on a sliding scale ranging from £1. 19s. 4d. 
case stated for the opinion of the High Court it appeared that on Sept. 15, | at the end of the present year to 2s. 114. in 1930, which was the year fixed, 
1910, an information was laid against Mr. Woodhead charging him with | as in 1931 the local authority would have power to buy the company out. 
having. on Sept. 7, while a passenger on a tramcar іп Leces, unlawfully | The scheme had had the approval of all the shareholders with the excep- 
refused to show his ticket to Bentley Smith. an inspector in the Corpora. | tion of the holder of one founders’ share, and he declined to vote. 
tion's employ. Appellant had paid his fare (2d.), and had been offered, 
two ld. tickets by the conductor, which he refused to accept. 


Norwegian Telegraph Service.—In the House of Commons on 
Wednesday the Postmaster-General, Mr. H. Samuel, stated, in reply to a 
question, that the telegraph service between the United Kingdom and 
Norway had been acquired by the Government from the Great Northern 
Telegraph Co. Under the agreement bet ween the two countries, the work- 
ing of the cables would be entrusted to the Great Northern Telegraph Co., 
in whose hands the Scandinavian service still remained. 


LEGAL INTELLIGENCE. 


ео с=с 


There 
was no opposition, and his lordship sanctioned the arrangement as 


The ' proposed. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Alloa.— The Council recently took over the administration of the 
eetricity works from the British Eleetrie Plant Co., and it is now 
proposed to duplicate the plant at an estimated cost of £3,400. 


Barnstaple.—As Mr. Albert Gay has reported that the present 
storage battery at the electricity works is quite inadequate. the elec- 
tried engineer (Mr. J. W. Hadfield) hes been requested to prepare а 
specification for a new battery. 

Bath.—At the Council meeting on Tuesday next the Electric 
Lighting Committee will recommend an expeaditure of £7.500 on the 
electricity undertaking, including the substitution of 800 n.v. Diesel 
vil evine and a 450 kw. dynamo for some of the present ste2m plant. 

The new machinery will run the summer load, and in the winter the 
stam plint will supplement it. The electrical engineer (Mr. F. Teague) 
etinates that this will effect a gross saving of £2.228, tnd after allowing 
£020 for capital charges the net saving will be £1,553. 

Birmingham.— The Tremways Committee have approved heads of 
agreement for the through running of electric cars on the cable route 
hetweea July 1 and Nov. 9, whea Handsworth becomes part of the 
eit v, И 

Bispham.—The Board of Trade have consented to overhead line 
being used for the Council's electric lighting scheme. Sanction to а 
loan has been applied for. | 


Blackburn. — There wes a profit of £697 on the past year's working 
uf the electricity department, against £1.387 in 1909-10. Оп the 
trsmways depertment there was a deficit of £181, against a profit of 
£453. | 

Blackpool.—The borough electrical eagineer (Мг. Chas. Furness) 
hos reported that the receipts on the Corporation tramways for the 
Хел елед March were £56,633, 183. 8d., compared with £57,489. 1s. 1d. 
in 1909.10, 

The number of passengers carried was 8.999.565. The net profit is 
№500. In the electricity department it is expected that the net profit 
will exesed £5,000, | 

Tor new promenade is to be illuminated by 10 yellow flame ares and 
40 190 c.p. Osram lamps. 


‚ Bradford. —On Monday the members of the Tramways Committee 
Inspected à new tramear brake which has been invented by the 
genera] manager of the tramways (Мг. С. J. Spencer). № details 
have yet been published. 


Bridgwater.—The local electric light company has been entrusted 
with the electric lighting of Blake Gardens. 


Coronation Illuminations.— Messrs. Pigott Bros. are to illuminate 
the Bank of England, London, on Coronation day (June 22), using 
over 5,000 electric lamps, 

Tne Public Health Department of the Corporation of the City of Lon- 
don have issued a notice addressed to electric lighting contractors and 
"lies (a copy of which is given in an advertisement on another page) 
‘tong out the conditions with which temporary installations of clectric 
light for Coronation illuminations and decorations must comply. 

The Yorkshire Electrie Power Co. will from June 12 to 24 inclusive 
supply eurrent for Coronation illuminations to anv of their customers in 
Cosh lord, Farsley, Gomersal, Horsforth, H ipperholme, Liversedge, Ossctt 
and Sowerby Bridge at Ltd. per unit, plus cost of additional service mains, 
if required, И 


Р Swansea Corporation will supply at 21. per unit, plus 2/6 for connec- 
Wn. &c., from June 32 to 25. 

Dublin.—4n enquiry was opened on Monday into the Council's 
‘pplication for sanction to borrow £128,129. for extensions of the 
electricity undertaking. 

Nerjeant O'BnrkeN, К.С. (for the Corporation) said the electricity 
“partment of the Corporation was now in charge of a Special Committee. 
hjections to the present proposal had been made by the Tramways Co. 
and others 
1520/42 had been sanctioned in connection with contracts at the Pigeon 

oise station, the sub-stations and other matters necessary to the supply 
of electricity, £137,525 had been repaid, leaving £483,217. The main 
question was whether the station should be scrapped and new experiments 
Ат The total capacity of the Pigeon House station was at present 

ИК) kw., and of that 1,500 kw. must be kept in reserve, leaving 4,500 kw. 


‚ but the Corporation courted enquiry. Up to the present 


$——9 a —— ——— — 


In December last demands requiring 4,600 kw. were made. The pro- 
posed extension would involve no loss to the city, but a very substantial 
gain, because up to the year ending Mach 31 a surplus of £7,000 could be 
shown. Applications for new consumers were coming in more rapidly 
than during the corresponding period of last year. Counsel proceeded 
to quote from reports by the Committee aud the city electrical engineer 
(Mr. M. Ruddle), and stated that the extension was necessary not only 
on statutory, but on common-sense grounds. 

Mr. FRED ALLAN, secretary of the Electrice Lighting Committee, stated 
that they had 3,398 consumers last year. During the present ycar they 
were having the Richmond Asylum, South Dublin Union and the new 
College of Science, and they expected a considerable supply from the 
main drainage electric pumping station. He proceeded to supply formal 
evidence as to accounts, &c. 

The Inspector (Mr. Cowan) commented on the fact that the Corporation 
had exceeded by thousands of pounds the sanction of the L.G. Board. | 

Mr. ALLAN said when the Board suggested that expenditure should not 
be incurred without sanction, the Corporation took the practical view that 
they would go on with the work which they were bound to carry out, but 
that would curtail speculative work. 

Mr. S. L. Pearce said that he had inspected the Pigeon House and 
Fleet-street stations, and several of the transformer sub-stations. He 
had been furnished with statistical records and data relating to the 
general working of the undertaking. As to the general condition of the 
undertaking, the system in use at Dublin—three-phase generation at 
extra high tension and distribution through static transformer sub- 
stations {о low-tension. alternating-current networka— was quite а 
modern and standard onc, and the general lines on which that svstem had 
been applied to the city were fairly up-to-date. Whilst being quite 
flexible and suitable for future extensions, it would at the same time 
permit of many modern improvementsin plant design and economies being 
taken advantage of. The plant at Pigeon House generating station 
appeared to be in good running condition and the units up-to-date. 
Having regard to the output, load factor and other local conditions he 
did not consider the works costs unreasonably high. The distributing 
system generally was in a thoroughly satisfactory condition. Both the 
high tension and low tension networks had been well laid. It would be 
advisable to have fewer sub-stations, with larger transformer units in- 
stalled, and that, he understood, was being done. On the advisability 
of extending at Pigeon House or seeking another and more central site, 
the present question to be decided was whether the Corporation, having 
acquired the site, and having spent some £160,000 on the generating 
station were now justified in abandoning it for some more centrally 
situated station. He compared the figures which the alternative plans 
would involve, and he held that the evidence was largely in favour of the 
retention of the existing site. In his opinion it was clear that the 
proposal to shut down the Pigeon House station would involve an 
additional expenditure of £150,000, on which the annual charges would 
amount to £11,200. Опа favourable estimate the Corporation could not 
hope to give more than £1,000 per annum, and in face of the estimates he 
was unable to sce that any sound financial gain could accrue to the 
clectricity department by adopting such a radical altoration as would be 
involvedin the shutting down ofthe Pigeon Housestation and. Fleet-street 
and the building of a new station on another site. He had come to the 
conclusion that there was no reason why future extensions should not be 
carried out there, at any rate up to the capacity of 12,000 kw. Аз long 
as the Dublin load was what it was, viz., one made up of short-hour con- 
sumers with a very accentuated evening peak, in short, with a bad load 
factor, low working costs were out of the question. That condition of 
affairs would not be improved by shifting the generating station. The 
remedy or partial remedy for à poor load factor was to be sought for in 
other directions. The present proposals of the City Electrical Engineer 
were a step in the right direction for the utilisation of more efficient plant. 
He did not, however, advise the Committee at the present time to 
consider scrapping any of the Pigeon House plant. The new turbine unit 
to be installed this year would carry the day load more than adequately, 
and the reciprocating units would be held in reserve largely. He did not 
consider the tariff. high, having regard to all local circumstances, and 
particularly in comparison with gas at 3s. 4d. per thousand. The bulk 
of the street lighting was now done by 500-watt Verity a.c. open-type аге 
lamps, and for the most part was a fairly typical example of commercial 
lighting, as originally carried out. by electricity undertakings. He had 
noted the good results obtained from the new flame ares in the North 
Cireular-road and elsewhere. Ц would be well if the Electricity Com- 
mittee were to take into early consideration the advisability of either 
changing the existing ares or supplementing by new flame ares the 
lighting in important thoroughfares, The illumination in the centre of 
these roadways did not appear to be sufficient, nor on the one side where 
the lighting was all done from the oppasite side of the read. The street 
lighting of Dublitt was up to the standard of other similar cities, 

The inquiry was adjourned, 5. ed ors Vio. ue Shed 
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East London Railway.—It is announced that the Joint Committee 
of the East London Railway have decided to adopt electric traction. 

The cost is estimated at £50,000. The work will be commenced imme- 
diately, and it is hoped that it will be completed in eight months. The 
ine consists of 5 miles 541 chains of double track. 

Festival of Empire.—In connection with the Festival of Empire at 
the Crystal Palace, Messrs. В. Waygood & Co. have been instructed 
to construct a special electric passenger lift for the use of His Majesty 
upon the occasions of his visits during the summer. The lift will 
travel from the Terrace of the Palace to the King's Pavilion. and the 
control will be similar to that in vogue on the London Underground 
Railways. 

Fire.— А fire broke out on the 21st inst, at the Leyton works of the 
London Electric Wire Со. & Smith's (Ltd.). but the outbreak was 
confined entirely to a detached building in which part of the com- 
pany's enamel-insulating process was earried on. 

No personal injuries were sustained, and no one will be thrown out of 
employment. The remainder of the factory has not been affected in the 
slightest degree, and all other manufactures of the company are, there- 
fore, being carried on without any interruption whatever. 

Grimsby.— From the 26th inst. to May 3 demonstrations of cooking 
by electricity are being given by Miss G. A. Paget, on behalf of the 
electricity department, at the Municipal buildings. 


Harbour Lighting.— Aberdeen Harbour Board have accepted the 


following terms of the municipal electricity department for a supply | 


of electrical energy for five years :— 

All public lighting by are lamps to be charged at £14. 10s. per lamp 
per annum. Current for incandescent lighting to be at the flat rate of 
2-550. per unit. All power and heating to be at current. power and 
heating rates The Harbour Commissioners guarantee a total con- 
sumption of not less than 160.000 units per annum. These terms mean 
a reduction in the cost of electric lighting by about £150 per annum. 


Heywood (Lancs.).— The accounts of the electricity and tramway 
undertakings show deficits for the year ended March of £2.044 and 
£1.403 respectively. The total income of the electricity department 
was £4.962, and the expenditure £3,713; while the gross receipts 
from the tramways was £10.964, and the expenditure £7.575. 
terest and sinking fund requirements have led to the deficits. 


Inquest.— An inquest was recently held at St. Helens into the 
death of a labourer named Bridge. 


Deceased died of consumption, which it is supposed was set up by lead 
poisoning. | He had been employed at the Corporation electricity works 
for several years and for some tim? had been engaged in painting in the 
subway, &c. He was taken ill Jast October, and had not been able to 
work sinee Christmas. The doctor who attended him diegnosed the 
disease as lead poisoning. 

The Coroner (Mr. 5. Brighouse) gave the jury a sketch of the history 
of the case. The coroner ordered a post mortem examination to be 
made by an independent practitioner, and the inquiry was adjourned 
until the following day. 

GEORGE ERNEST GREEN, mains foreman of the Corporation electricity 
department, said deceased had to examine and clean the street boxes in 
connection with the distribution of electricity. There was a big box 
(2 ft. 6 in. square) and an inner box (15 in. square) and at certain times 
he would have to scrape the inner box and re-paintit. He did not know 
whether lead was a constituent of the punt. He would have to dust the 
lead cables before he started painting. 

Ву Mr. HvTCHEN (for the relatives): They did not use any white lead 
in their work. Deceased had not to scrape any lead. Deceased had 
complained to him of the smell of the lead getting on his chest. They 
were working in the sub-station, and witness, who had been painting 
for about an hour, said the paint had got into his stomach, and deceased 


said, * Yes, it gets on mine.” That would be some time before Christ- 
mas. 


In- 


In reply to the Coroner, Witness said several men were painting the 
boxes, and there was no doubt that when a man had not been painting 
and he went to paint for three or four hours he would feel the effects of 
it. With witness it was momentary, as he was all right after a bit. 

By Mr. CHAPMAN (for the insurance compamy): Deceased had been 
on this work for about two years, and the only complaint he made was 
shortly before Christmas. 

In answer to the Coroner, Mr. CHAPMAN said before an employer was 
liable for lead poisoning the person suffering had to produce a certificate 
from the certifying surgeon, but that certificate had never been produced, 
and the Corporation were not liable to pay anything. They paid a 
weekly allowance quite voluntarily. His evidence was that Bridge was 
suffering from lead poisoning, but that he did not die from it, and that 
the lead poisoning had nothing to do with the death. 

Мг. J. W. Warr, chief outside assistant superintendent of the elec- 
tricity department, gave evidence that there was no lead used in the 
paint, ‘The only lead the man would come in contact with was the lead 
from the cables. In many cases there would be as many as 12 lead 
cables coming into one box, and they would be bonded together with 
another strip of lead. There might be what he would describe as an 
oxide of lead snutt in the boxes and he would come in contact with it by 
brushing the boxes. | CEA 

Dr. Татнлм stated that deceased came to see him in the last week in 
December, when he described his symptoma, and he made a provisional 


' 
р 


diagnosis of paint colic. He saw him again at home, and came to 
the definite conclusion that he was suffering from acute lead poisoning. 
About а month later the symptoms had fairly well disappeared. The 
immediate cause of death was pulmonary tuberculosis, but it was cer- 
tainly accelerated by the lead. poisoning. 

Dr. UxswonTH, who conducted the post mortem examination, said 
that, in his opinion, the cause of death was pulmonary phthisis. He 
thought death was accelerated by the lead poisoning. But the tuber- 
culosis was of such a character that he would have died from it sooner or 
later. 

The jury returned a verdict that the cause of death was consumption, 
accelerated by lead poisoning; that while he was employed by the Cor- 
poration he suffered from lead poisoning; that the lead poisoning 
hastened or accelerated. his death, and that the lead poisoning was 
acquired while he was in the employment of the Corporation. 


Leeds.—' The accounts of the tr»mwava department for the year 
- } >“ 


ended March 31 were presented to the Tramways Committee оп 
Monday. 


The total receipts were £370,402 (10.6994. per car-mile), traffie 
revenue being £364,927. 5s. 7d. (10-54. per car-mile), against £353,860 
(10-414.). The number of car-miles was 8,308,439, and the total number 
of passengers carried was 80,806,270. The revenue from advertisements 
was 43,402. and from haulage of sand and gravel £1.659.. The traflie 
expenses were £99.72. 2ч. 6d., and included wages to drivers and con- 
ductors £71,138. 9s. 44. Superintendence coat £1,840, cleaning and 
oiling cars £11,254, and uniforms and badges £2,592. General ex penses 
(£33.239) show an increase of about £1,000, ard local rates represented 
£21,123, compared with £18,528. General repairs and maintenance 
increased by £5.409, the total being £40.200, of which £8,735 waa for 
repairs to permanent way, and £24,586 for repairs to cars. Power 
expenses were £22.10], The total expenditure was £195,303, which left 
a balance of £175,099, to which is added £1,204 for bank interest, and 
£4,032 for dividends on redemption fund investments, making a total of 
£180,335.  Deducting £35,888. 173. 6d. spent on permanent way renewals 
and other small sums £144,231. was left as gross profit for the year. 
Contributions to sinking fund came to £45,121, interest to £42.51], and 


income-tax £4.711. so that the net surplus is £51,886, which is to be 
handed over to relief of rates. 


Light Railways.— Tho report of the proceedings of the Board. of 


Trade and of the proceedings of the Light Railway Commissioners up 
to Dec. 31, 1910, have been issued. 


On Dec. 31, 1909, six orders were before the Board of Trade awaiting 
confirmation ; four of these were confirmed durirg 1910, and two are 
stillheld over. During 1910; 12 fresh orders were submitted to the Board 
by the Light Railway Commissioners for confirmation. 11 of the orders 
submitted, in addition to the four above referred to (making 15 orders in 
all) were confirmed in the course of the year. and the remaining order is 
still under consideration. In no case did the Board refuse to contirm an 
order. The orders contirmed in 1910 authorise 13} milcs of line, at an 
estimated cost of £76,680. 

In their fourteenth annual report to the Board of Trade the Light Rail- 
way Commissioners state that 613 applications for orders to authorise 
light railways (including 102 applications for amending orders) have been 
made since the commencemeni of the Light Railways Act, 1596. In 
respect of 391 applications (including 12 in 1910) orders were submitted 
to the Board of Trade. Five orders are being settled ; 204 applications 
were rejected or withdrawn; five were deferred, and nine new applica- 
tions for Nov., 1910, remain to be considered. At present about 750 
miles of light railways have been constructed under the Act: nearly 
1,200 miles in addition have been authorised, but are not yet constructed. 
The main reason which accounts, in our opinion (say the Commissioners), 
for failure to construct lines in country districts, and also for the notable 
reduction in the number of proposals for new lines which followed on the 
equally remarkable activity of the early vears is to be found in the fact 
that in its present form the Act does not adequately secure certain essen- 
tial eonditions— namely. cheap capital, cheap construetion and cheap 
working. So far as the financial assistance of the State is extended under 
the present statute to light railways, it should be observed that out of 
£250.000 provided in 1896 to cover free grants and other © special" 
advances over five years, in 1910 (after 14 years) only about £140,000 had 
been actually advanced to seven lines with a total mileage of 683 miles. 
and out of £750,000 assigned in 1896 for loans, upto and including this 
year only about £35,000 has been actually issued. ` 

When it is remembered (continues the report) that the chief difficulty 
in all light railway schemes has been to tind capital, it will be seen that the 
financial assistance of the State under the terms of the Act has not greatly 
contributed. towards the construction. of light railways, for the reason 
that the extent of such assistance, and the conditions under which it may 
be given, have not been found &uch as to enable the remainder of the 
capital {о be raised on reasonable terms. Under the Development and 
Road Improvement Funds Act, 1909, advances may be made for light 
railways to or through a Government. department, without reference to 
the conditions in force under the Light Railways Act; but such advances 
are not available for undertakings trading for profit, and, further, are we 
advised that we do not constitute a Government Department within the 
meaning of this provision. In our report of last year we referred to a 
point relating particularly to lines on public roads mostly worked by 
elcetric power. Under the Act it is provided that special consideration 
shall be given to the question whether proposals brought before us should 
not, under certain circumstanecs, be submitted to Parliament; but no 
provision was made in the event of the question being so determined, and 
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no machinery is prescribed for such submission." The result ia that. pro- 
ceedings taken under the Act in any such case become abortive, and the 
whole procedure becomes, to that extent, less effectual and less certain 
thin it should be ; this being, in our opinion, one of the chief causes which 
i tending to bring applications for lines of this class (in many cases lines 
vf much public usefulness) practically to an end. We think it advisable 
to draw attention to the fact that no less than 16 private bills have been 
promoted in the coming session of Parliament to authorise the use оп 
publie roads of the ** trackless trolley system.” We have been asked to 
епот un applications of this kind under the Light Railways Act, but are 
advised that technically, under the terms of the Act, they are beyond our 
jurisdiction. This system has been put forward as an economical, and 
under particular circumstances convenient, form of transport for light 
traffic, and we recognise that schemes of the kind might appropriately, 
and perhaps with advantage, be brought within our powers. 

Liandilo-Lampeter Light Railway.— At their meeting onWednesday, 
Carmarthen County Council passed a resolution in favour of this light 
railway scheme, which involves the construction of about 16 miles of 
Jine, | 

Manchester, —Sir Devid Herrel has issued his омота in tho 
dispute between the Tramwzys department ола it: em ployés. 

The arbitrator, having duly weighed and considered the evidence (oral 
and documentary), is of opinion that a сазе has not been made out for 
the reduction of the working hours per day from nine to eight, and that 
such à concession is not necessary in the interests of the health of the men 
or of the safety of the public. He declares that the tramway emploves 
whose cases were referred to him for decision are not reasonably entitled 
to have their working hours reduced from 54 to 48 per week without апу 
dininution in the weekly wages now paid, or the curtailment of any of 


` Lum 


the other privileges which the men now enjov. 

Morecambe,— 4t the Council mecting on Tuesday the chairman of 
the Tromways Committee (Ald. Brown) seid that they were able to 
haid over £1,000 out of the past year's profits to relief of rates. 


National Electrical Manufacturers’ Association.—The next mcet- 
ing of the Couneil will Бе held at Belfour House, Finsbury-pave- 
meat, E.C., on May 4, at 2:30 p.m. 

Nelson, —The clectricity deportment shows a net profit of £826 for 
the vezr to March 31. compared with an estimated deficit of £898. 
" the tramwey. the deficit was £784. compzred with the estimate of 

146, 


Newark, — 5 the Coaneil c2anot undertke to carry out the terms 
of ther provisions} order within the next 12 months. the Board of 
Trade hive intimates thst they солпоЄ renew it. E 

Police Lanterns.—The night constables in several towns in Scotland 

ève been supplied with ее in substitution for the old oil 
lenterns, | 

The Police Report states that a better light is obtained, clothes are not 
‘polled by oil, and chills, hitherto produced by the heating of the body 
when carrying the oil lamp under the cape in wet weather, will be a voided. 

visional Order Revocation.—The Board of Trade have revoked 
the Ely Electric Lighting Order, 1904, | 

Rochdale. — [t is reported thet there wes a profit of £1,944 on the 
ay nn working of the tramways, evainst a deficit of £357 in 

ATO, 

, Un the electricity department there wes a net profit of £5,409, an 
meree of £23] over the previous yer. 


St. Ánnes-on-the-Sea. — The Chairman of the Council (Mr. Hodg- 


id hes been re-elected cheirman of the Electric Lightig Com- 
mittee, 


Seottish Tramway Managers’ Association. —4 meeting of the mem- 
"S of this Association was held in Dunfermline on Friday, when 
representative were present from Glasgow, Paisley, Kilmarnock, 
Leith, Kirkcaldy, Falkirk, Dumberton, Musselburgh, &c. 


Shoreditch (London).—The Lighting Committee have been in com- 
munication with the Grest Northern & City Railway Co. with re- 
(Тепсе to ап interchangeable supply of electricity to be taken from, 
7T KiYe2 to the Council. as circumstance: require, 
даа s tiental supply has been in operation for some months to 
dus s tow far it is possible to secure economies by taking a supply of 

| ty from the company at times of heavy load. &c. 

„Additional applications for power and lighting received during the alst 
ation ig amounted to over 1,100 kw., and the maximum load on the 
Benet ¢ | M kw. more than it was last year. As other supplies are in 
A i : | committee consider it necessary to enlarge the present sta- 
k w a (п addition to the bulk supply from the ( №. & С. С о.) а 
ШР ih № ете, ог both. Tho committee is to be authorised to obtain 

“па report, 

visa The proi on the past ye.r's working of c elect m у 
. biais É p ъ E Н 4 ťat rie {ус = 
ing is to be E -0,000 and on the tramways £1,000, — Electric ligh 

Substituted for gas on the pier, 


ty ша On Thursday last the Council considered a report by 
E committee on the acquisition of the local tramways. | | 
(таласу па that, as the result of a conference with Mr. Tegetmeier 
leone iL, rector of the local tramways company) and Mr. D. James 
Manager), that the company was prepared to fix a date for the 
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purchase by the Corporation of the whole of the lines 321 years hence, 
the company in the meantime to have possession of the whole of the 
tramways, including the Corporation lines. 

The Committee adopted a recommendation to appoint Mr. J. M. 
McElroy (at a fee of 50 guineas, plus reasonable travelling expenses) to 
advise them on the subject. 


Willesden.—On the past year's working of the electric supply 
department the net profit was £1,600. 


Wireless Telegraph Notes.— The Bolivian Government has obta; ned 
powers to raise a loan of £50,000 for the erection and equipment of 
rzdio-telegraphic stations at La Paz, Riberalta, Cobija, Trinidad, 
Sonta Cruz, Puerto Suarez and Gran Chaco. 

It was decided some time back to establish a wireless station near 
Hammerfest (Norway), and it has now been resolved to open а s‘ation 
at Spitzbergen (probably at Green Harbour). The work will proh- 
ably be completed this ye»r. The stations, which are distant 750 
miles, сте to be kept opea ell the vear round, ТЕ is anticipated that 
the exploitation of the Arctic circle will be greatly facilitated by the 
new errangements. 

It is announced that an arrangement has been come to bet wee the 
Marconi interests and the Freach Government which will overeome 
the former want of egreemoent between the parties as to the inter- 
change of communication between ships equipped with Marconi 
“pparatus and ships and certain shore Stations equipped with other 
systems of wireless telegraphy. 


Wrexham.— An L.G. Board inquiry will be held here on Wednes- 
day next into the application of the Corporation for sanction to 
borrow £3,345 for various works for the electricity department, 
including (amongst other things) the fitting out end supplying of 
mechine tools, the erection of a coal elevator, new switchboards, 
public lighting, the erection of stores and offices, feed pumps and 
forced draught apparatus for one of the boilers. An èpplication to 
borrow £800 for a battery will also be dest with. | 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The “ Austrelian M ining Standard " seys Hobsrt 
Council (Tesmania) have referred to г committee of the whole Council 
& propose! thet steps should be taken for the acquisition of the Hobart 
Electric Tramway Сог undertaking, | 

Ntatisties prepared by Мг. G. H. Knibbs, the Commonwealth statis. 
ti"i n, show that the total length of tramways in the Commonwealth at 


June 30, 1910, was 442 miles, compared with 339% at the end of 1902, 


275 miles are worked electrically, an increase of 231 miles, Ney South 
Wales has 112 miles of electric tramway and 58 miles of steam lines ; 
Victoria is the only State where the cable system is employed, the cable 
lin: s being 46 miles, in addition to 40 miles of electric, 1 mile of steam and 
13 milesof horse tramways. All the Queensland and Tasmania tramways 
are electric, the former having 30 miles and the latter 9 miles, South 
Australia has 30 miles electric, 3 miles steam and 23 miles horse, . West- 
ern Australia, 53 miles electric and 23 miles horse. The Commonwealth 
has 213 miles under Government control (viz., 165 New South Wales. 5 
Victoria, 20 South Australia, and 23 Western Australia ; municipally. 
owned tramways are peculiar to South Aust ralia, which has 30 miles so 
controlled. The total of privately-worked lines comprises 199 miles, of 
which New South Wales has 9, Victoria 95, Queensland 31, South Aus. 
tralia 6, Western Australia 23, and Tasmania 9 miles, 

At Gawler (S. Australia) recently a meeting of ratepayers passed a 
resolution approving the Corporation borrowing £4,000 for electricity 
works. It was stated that the scheme proposed provided for 100 private 
installations. It was decided that a poll should be taken. 

Giving evidence before the New South Wales Public Works Committee 

recently as to the expediency of constructing a railway from Wagga 
Wagga to Tumberumba, Mr. J. Arnot said there waa Plenty of water 
power in the district. to successfully work the line Бу electricity, The 
system would cost about £127,000, including rolling stock, overhead 
gear and power house. 
— Mr. W. G. Crossle (Е. A. McCarty & Co., Melbourne) has been engaged 
to prepare plans and estimates of cost of the electric lighting ыр 
proposed by the Mortlake Butter & Cheese Factory for supplying the 
town of Mortlake (Victoria). ae 

Mr. Е. N. Moore who presided over the inquiry into the causes of the 
Richmond (Victoria) railway disaster, viewed with favour the electrical 
signalling device of Mr. V. Russell (Rochester) and undertook to draw 
the attention of the Railway Commissioners to it. 

А deputation of the Ballirat employés of the Electricity Supply Co, 
of Victoria waited upon the new general manager (Mr. p. J. Pringle) 
soon after his arrival, and made certain requests relating to Wagee anal 
conditions of labour. Mr. Pringle has decided ty make certain Increases 
and to deal with the men’s other requests later, | 

At a mecting of the Australian Association of British Manufacturer 
and Their Repres^ntatives at Melbourne on March 7 (Мг. „Г. Wilson, 
India Rubber Co., in the chair), the following were elected members of 
the executive council: President. Mr. Perey Rosline (W. T, Herley's 
Telegraph Works Co.) ; vice-presidents, Messrs. В. К. Мою. С. 
Shrimpton and Edwin Wood: councillors, Messrs, G. M. Buchanan, 
G. Smith Morison (Siemens Bros. Dynamo Works, Ltd), and Irwin 
Hinds (Gibson, Battle & Co.). 


LONE M e 
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Canada.— The bill for the construction of an electric railway from | ў Зостн ЭнтЕгоз Corporation want tenders by May 24 for supply 


Port Dover to Galt (via Brantford, Ontario) has been passed. 

The Scottish Ontario Synd. have secured. from the Government the 
right to operate a power dam at Sturgeon Falls, on the Mattagami 
River, 30 miles to the north of Sandy Falls, where hydro-electric power 
is now being developed for the Poreupine camp. 

It is reported that four electric lighting and railway companies, of a 
total capital of $19,000,000, are to be merged in one undertaking. The 
companies concerned are the Toronto Electric Light. the Electrical 
Development, the Toronto Power, and the Toronto Railway companies 

China.—A consular report states that a native company was 
recently formed for the installation of electric light works at Shesi 
and Iching. and a contract had been made with a foreign company 
for the supply of plant capable of supplying curreat to 4.000 lamps zt 
each place, but it is believed that the capital hes not yet been fully 


subseribed. and that it is doubtful whether the seheme will go through 
at present. 


Guatemala.— А consular report states that imports to Guatemala 


in 1909 included electrical materie! and apparatus valued at £7.910 


(compared with £13,551 in 1908), machinery £38.337 (against £19,737) 
end scientific instruments £907 (£1,348). 


St. Petersburg.— The Municipal Council have received another 
request for à tramway concession. 


It is stated that the would-be concessionaire offers to supply £3,000.000 


and procure as much again from Paris in return for à concession to con- 


struct the remaining tram lines and exploit all St. Petersburg (rams for 
30 years, paying a percentage of gross takings, not less than £200,000 


annually, to the municipality, which will have the 


ИИ to acquire the 
undertaking after 2U years on certain terms. 


Switzerland. — Ап 80 vears’ concession has been granted to M. J 


Cathrein, of Brigue, and M. a. Roemer, of Paris. for the construction 


of a narrow-gauge electric railway (partly on the rack and pinion 


system) from Brigue, via Riederalp and Eggishorn to the Aletsch 
glacier. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tenders are wanted by May 19 for supply of six 60 kw. single- 
phase transformers, гла by May 26 for 1.024.000 are lamp carbons 
and for 6.000 metal filament incandescent lamps for the City of 
MELBOURNE electricity department. Tender forms, specification, 
conditions of tender. &е., from the Ageats for the City Council 
Messrs. Mellwraith, MeEacharn & Со. Proprietary (ТАа.). Billiter- 
square Buildings, London. Е.С, Кее also advertisements. 


Tenders will be received at the Town Clerk's office, AUCKLAND, 
N.Z., until 4 p.m. of Thursday, June 15, for supply and erection of 
machinery for the new power station, including water-tube boilers, 
feed pumps, economisers, conveyor and steam pipes, and induced 
draught plant ; d.c. steam generators, condensers. auxiliary machi- 
nery, engine-room crane, circulating pumps and pipes and. switch- 
board. Specifications and drawings at the offices of the High Com- 


missioner for the Dominion of New Zealand, 13, Victoria-street 
London, S.W. “ее also an advertisement. 


Tenders are invited up to May 30 for the supply of one portable 
petrol-driven desiceating plant to the Postmaster-General’s depart- 


ment in Victoria, and up to May 31 for the supply of 7.000 insulators 
and wire and line material to the Postmaster-General's department 


in SOUTH AUSTRALIA, те forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders will be cel at the office of the Receiver-General and 
Director of Contracts, Valetta, Mantra, up to 11 a.m. of Thursday, 
May 11 for the supply of ere lamp carbons. British tenderers not 
having representatives in Malta must make a deposit of £10 in the 
office of the Crown Agents for the Colonies, Particulars, specitica- 
tion. &c.. may be obtained at the office of the Receiver-General and 
Director of Contracts (Mr. С. Pace Bardon), or from the Crown 


Agents for the Colonies, Whitehall Gardens, London, S.W. 
an advertisement. 


see 


Tenders are invited up to June 7 for the supply of 2 nauts single- 
core submarine cable to the Postmaster-General’s Department in 
New Кости Wares. Tender forms and specification from the 


Commonwealth Offiec es, 72. Victoria-street, London, S.W. 
an advertisement. 


The COMMISSIONERS OF Н.М. Works ахо Prge BUILDINGS 
invite tenders (from manufacturers) for supply of opal lamp shades 
during three veers, and also tenders (from manufacturers) for supply 
of eleotrie gas torehes during one year. Tenders by 11 a.m. on 


Wednesday, May 10, to the Secretary, н. М. Office of rM orks, &c., | 
Storey's Gate, S.W. | 


See also 


1 


| Bastian Meter Co. for a years supply of 5 d vere meters, 


and erection of 1,500 kw. high-pressure steam turbine (with surface 
condenser and pumps) coupled to 1.000 kw. d.c. generator (with 
switch panel, &c.) and 1,100 kw. a.c. generator (with switeh panel, 
&c.)  Npecification, &e., from the Borough Electrical Engineer. 


The Corporation of HasriNGDEN invite tenders for supply and 
laying of extra high pressure trunk mains, with medium pressure 


feeder and distribution cables. ‘Tenders to Mr. W. Musgrave, town 
clerk, Hsalingden, by noon Friday, May 5. 


MancaTE Corporation require teaders by 1 p.m. Мах 8, for tho 
eleetrie lighting of concert pavilion and other buildings at the Fort. 


Particulars from the Borough Surveyor, 13, Grosvenor. place, Mar- 
gate. 


Sr. Pancras (London) Borough Council invite tenders for three 
phase h.t. esble and forstoneware ducts. Tenders to the town clerk. 
Mr. C. Н. Е. Barrett, Town Hall, Pancras-road. N.W.. by noon. May 15 


ILFORD Council require tenders by noon May 9 for the supply of 
distributing switchboard, feeder cable and stoneware conduits 


Specifications, &с., from Mr. А. Н, Shaw, Electricity Works, Ley- 
street, llford. 


Barnes Council require teaders by noon May 9 for the supply and 
erection of combination de-oiling. softening and feed heating plant 
Specification, &c., from the Engineer, Electricity Works, Mortlake 


Cotwyn Bay and Согмух Сосхсп, require tenders by May 3 for 
one year's supply of cables and accessories; engine room stores and 
prepayment and ordinary meters. Forms of teader from the Clerk. 


EDINBURGH School Board went tenders by 10 лт. May 1 for the 
electric lighting of à new school in Duncan-street. Edinburgh. 
fications from Mr. J. А. Carfrae. 3, Queen-street, Edinburgh, 

BARKING Council require tenders by 7 
electricity works. 
after May 1. 


Speck 


7 p.m. May 10 for extension of 
Plans, &c., at the offiee of the Surveyor on end 


Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switchboard, &e., 
ог one automatic or semi-automatic switchboard, &е.; and up to 
June 14 for supply of a branching multiple magneto lamp signal- 
ling switchboard at Ballarat, for the Postmaster-General’s Depart- 
ment in VICTORIA; and up to June 14 for supply of a c.b, multiple 


switchboard to the Postmaster-General’s Department, 
AUSTRALIA, 


S.W. 


The Ministry of Public Works. Constantinople, will receive tenders 
until July 15 for the construction of electric tramways and for elec- 
tricity supply in the town of ALEPPO. Specification from the Minis- 


try of Public Works on payment of 9s. Local represents tion is 
practieally indispensable, 


SOUTH 
Tender forms, &c., from 72, Victoria-street London, 


TENDERS RECEIVED AND ACCEPTED. 


Stoke-on-Trent Electricity Committee have ecce pted the following 
tenders :— 

British Westinghouse Co., 
and two 300 kw. ditto, £1.310 ; 
converters, £2,250. 


= 9 dn 


two 600 kw, rotary 


v converters, £2490 ; 
Bruce Peebles & Co. 


iwo 900 kw. oue 
20 tenders were received (varying from £884 to £1.225) for the 
supply of generating plant and for wiring at Nt. Patrick's Colleze and 


the Bishop's House, Cavan, and the lowest (thet of Macresdy, Eaton 
& Co.) has beea accepted, 


The tender of Sutherland & Ashman has beea accepted for the 


supply of a dynamo, switchboard, and battery to the Tatura Butter 


Factory Co. for the publie lighting of Tatura (Victoria) at £1.370. 


The Chloride Electrics! Storage Со. have secured the contract for 


a storage battery of 250 cells (1.200 ampere-hour e:pazcity), Entz 
booster and switchboard, for the Leith Doeka, 


Salford Corporation received four teaders for the supply and 
erection of fire and police alarm street boxes and switchbourd. and 
the contract has beea let to the Gamewell Fire Alerm Co. 

Nouthead Corporation have аесе мед the teider of the North- 
Zastern Steel Co. for supply of 750 tons of steel rails, at £6. 105. per 
ton. 


Southead Council have 2e2ebtel the teader of Colleader's 
and Construction Co, for 20 tons of eipper cable, 


Aylesbury Council have 2cceptel tho teadez of E. 
Son for electrical work for a year. 


Cable 


T. Meckrill & 


Fdinburgh Corporetion have again s^ceptel the 


teades of the 


Pigott Bros. have secure) the coatet for еїе {тїс illuminations 
at the Bank of England on Goronatioa day. 


Wap 


The New South Wales Government received 94 tenders (from 12 
firms) for coal loading plant (capable of putting 750 tons of coal per 
hour into vessels) for the Jetties at Port Kembla (N.S.W.). 

The tenderers included English, German, American and Australian 
firms, and, although alternative tenders were submitted, the tenderera 
all agreed that the general lines laid down by the chief engineer of 
Harbours and Water Supply (Mr. E. M. de Burgh), for conveyors similar 
to those at the Х.Е.В. Сола Hull Docks, were the most suitable. The 
tender of Kelly & Lewis (about £30,000) has been approved by the 
Minister in charge of the Department. The tenderers also included 
Armstrong, Whitworth & Co., Spencer & Co., Robins & Co.. and the 
Jeffrey Mfg. Со. (U.S.A.). The plant will be operated electrically, 

Electricity in Rolling Mills.— Messrs, Crompton & Co., London and 
Chelmsford, have received a contract from Messrs. Vivien & Sons, of 
Hafod, near Swansea, for the electrification of their copper rolling 
mills. The rolls, which are continuous running, are to be drivea by 
two 300 н.р, motors running at a speed of 150 revs. per min. The 
contract also includes a 1,000 ampere Storage battery with zuto- 
metie reversible booster of the Chelmsford type. The battery is pro- 
vided to deal with the peak loads of the motors and give a steady load 
on the Renerating plant, A complete set of switchgear and cable 
work is also included. The motors will drive the mills through 
Citroen double helical gear, 


Electric Power Plant.—The Darlington Forge Co., which is extend. 
FO Power plant, have placed an order with Messrs. С. A. Parsons 

& Co, for a 750 kw. direct-current turbo-generator. 
" The turbine, of tho mixed pressure type, is designed to give full output 
high pec Square inch, vacuum 28 in., and will use with full efficiency 
1 pressure steam at 140 Ib. per square inch whenever the supply of ex- 
[e steam IS insufficient, the high and low pressure parts of the turbine 
rd pod in one casing. The three existing Allen engines are 
A е и fist generators, and will ran non-condensing and supply 
into the ean, turbine, Provision being made for them to exhaust direct 
е condenser in times of light load. The dynamo is of the four-pole 


type fitted with compensati acl: | 
Current at 290 volts, pensatüng w inding and carbon brushes, and supply 


mss BUSINESS NOTICES. 
е title of Messrs. Vickers, Suns & Maxim, River Don Works, 


eld, and at London, Barrow-in-Furness, &е., has now been 
Changed to Vickers Limited. 


Ме; | 

ү m Babcock & Wilcox (Ltd.) have removed their Calcutta 

| into Clive Buildings, 8, Clive.street. 

n. en Mfg. Co. have concluded arrangements with Messrs, 
Ка & Wuthrich, Technisch Bureau, Haarlem, to act as their 


bole ; Ie i 
and Vents for Holland and Java, for the sale of their motor starting 
nd controlling apparatus, | 


RS A Pinching and Walter Hy. Walton. electrical engi- 
бү -аппоп-я{гее{, London, Е.С, have dissolved partnership. 
Mass à alton, who continues as Pinching & Walton. 
manufacturing te Bros. have acquired as а going concern the gear 
ed to t Tin a of J. B. Hamilton & Co., which they have 
© fim E : о of gear specialists and general engineers. 
Brixton. Ponce aa y erected modern works at Baker-street, 
was гязоей {ей si ү ә and have appointed Mr. P. F. Brittain (who 
Of their gear wis СТ. Hamilton) as their sole agent for the sale 
Sears, with offices at 110, Cannon-street. London, Е.С, 


The proprietors of the following British 
itish manufacturers to work same in Great 


№. vi 145 
Ko. | т for A telephonic dictating system." 
V 194/07, for Telephone transmitters.” 


NO, 11,34: 2 T aps . . 
3/02, relating to ** Sound concentrating and focussing 


s case from Messrs. Boult, Wade & Tennant, 
^* Agents, 111 ang 112, Hatton-garden, London, Е.С. 


Garcke’ | 
е аа i Electrical Undertakings. —Kach succeeding 
) Soke a ot Electrical Undertakings and Directory of 
Garcke, МІЕ Е Е compiled under the direction of Mr. Emile 
and the por shows an expansion and an increase in 
о the rule... oe (Volume XV.) of the work із no 
2 паш © de i contains 8tatistical and general technieal 
е financial positior р undertakings, For ell metters releting to 
electric way, ind : electric. lighting and power undertakings, 
(ies o G 16 is undoubtedly one of the most 
" given are th " ECqueinted with. The informetion and 
Work bears ey: Ө latest available in every case. and the whole 


^ DE, Power fied into eight sections, viz. Electric 
a 5 : and ractic А ; Ж Ы , i 
M Miscell aa ton, Te legraph and Telephone, Manufacturing 
"Éhpanieg е British Possessions, List of other 
istered: since 1856, Directories of Ofticials, 
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Members of Electric Lighting and Tramway Committees and of Electrica] 
Contractors, Index of Undertakin ЁЗ апа Buyers Guide. Itis impossible to 
do justice to the Manual in the Space at our disposal, but. it may be 
stated that sections I. to V. contain a record of all electrical companies 
formed under the Joint Stock Acts and of all electrical undertakings 
belonging to Local Authorities in Great Britain and Ireland, and of 
electrical undertakings in the Colonies and all British Possessions. The 
section devoted to “ Progress of the Year” contain much interesting 
historical and other matter, and there are useful comparative summaries 
covering the financial results of electric lighting and traction undertak. 
Ings, summaries of the 191] Bills and Provisional Orders, many interesting 
maps of tramway systems, &c. The Manual forms a very valuable work 
of reference, and it is published at 213. nett by the Electrical Press (Ltd.), 
37 and 38, Strand, London, W.C. 


Typewriter Progress.— One of the most popular typewriters in uso 
in this country is the Bar Lock. In the latest form of this machine 
many useful and novel features have been introdueed, and the 
machine, elways in the front rank, is more than ever deserving of the 
position. There is no better indieation of good business and good 
progress than the extension of business premises, and this is the gauge 
of the business activity of the Barlock Typewriter Co., and its 
indefatigable managing director, Mr, W. J. Richardson. The 
Company has just moved into handsome new offices and factory 
premises at Bar Lock Buildings, Southwark-street, London, S.E., 
end Prices-street, Southwark, S.E.. respectively. where there are 
four telephone lines (6,747 City). The show rooms remain at 12 and 
14, Queen Victoria-street, Е.С. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The adjourned first meeting of creditors in the bankruptcy of 
Walter Wm. Crawford, consulting engineer, 22, Henrietta.strect, 
Covent Garden, W.C., took place on Tuesday. 

Liabilities were returned at £21,220 with a deficiency of 53.631. 
Debtor attributed his insolvency to loss and liabilities incurred in con- 
nection with companies ( including the Crawford Electric Lamp Synd.) 
and other undertakings in which he had become financially interested, 
and with which he became connected in the course of his business. 

Alphonse C, А, Wampach, electrical engineer, Formby Lodge, 
Seabrook-road, Hythe, has been adjudicated bankrupt. 


À meeting of creditors of Arc Lamps (Ltd.) (in liq.) will be held at 
the offices of Messrs. Corfield & Cripwell, Balfour House, Finsbury- 
pavement, London, E.C., on May 9. 

The discharge of Jas. Marshall Vaughan, electrical engincer, Three 
Queen’s-lane, Bristol, is suspended fur two years, ending March 24, 
24, 1913. | 

The Rhondda Tramways Cunstruction Syad. (Ltd.) is being 
wound up voluntarily. Mr. І, В. Schlesinger, 21, Cornhill, London. 
E.C., and Mr. W. B. Cowrie, Queen Anne’s-chambers, London, S. W., 
have been appointed liquidators, | 


А mecting to receive an account of the winding up of the Syii- 
chronised Electrice Clocks С (Ltd.) will be held on May 31 at 11, 
Waterloo-place, Leamington Spa. 


А meeting to receive an account of the winding-up of the Sylver- 
lyte Electric Lamp Co. (Ltd. ) will be held on May 27 at 46, Culverden- 
road, Balham, London, S.W. 


S 
PATENT RECORD. 


February 21, 1911. 

4.332 FOURNIER-D'ALBE. Selenium cells. 
4.356 LAUDER. Securing shades and lamps to electric lamp Sockets. | | 
4,385 Justice. (American Automatic Switch Co., U.S.) Operating electric railway 

tracks, points and switches. * ‚ | 
4,397 OESTERREICHISCHE DAIMLER-MoTOREN-AKT.-GES. Overhead electric trolley wire 

construction. (Convention date, 22/10;10. Germany.)* 
4.405 KARAVODINE. Secondary batteries or storage cells. 
4,414 Grote. Electric scunders, 

February 22, 1910. | 

4.431 RoBERTsON. Electric signalling system for railways and the like. . 
4.443 HALL. Sparking points in sparking plugs for internal combustion engines. 
4.444 BENNETT. Tram-rails and the like. | "n К 
4,457 ELECTRIC & ORDNANCE Accessories Со. & CoLLINS. Time-limit or retarding 

devices for use in connection with electric circuit breakers.* 
4,488 CHAMBERS. Transmitter for sienalling by electromagnetic waves | 
4,49] KENT & MITCHELL, Supporting or susrendine elec trig lamps and th: like, 
4,498 Kotyra. Electromaenetically controlled pertoratine mechzrism.* 
4,521 Peto & RADFGRD & GENESE. Combined double and single pole switch. 

. February 23. 1911, Pe р ТА 

4,602 Timar & Presser, Closing of the seams of tubes by electrical resistance weldin~, 
(Convention date, 20/5/10, Germany.) * 
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COMPANIES MEETINGS AND REPORTS. 


ж 


Indo-European Telegraph Со. (Ltd.) 


The forty-fourth ordinary general meeting of this Company was held 
yesterday under the presidency of Mr. CHARLES HOLLAND. 


The SECRETARY (Mr. John I. Bethell) read the notice calling the 


4,618 KEssRLRINOG. Circuit connections for electric current distribution with trans- 
formers.* 


4,623 ALLGEMEINE Evextricttats-Gzs. Suspension of electric conductors. (Conven- 
tion date, 24/2.10. Germany.)* 


4,627 HEYLAND. Starting and regulating the speed of alternating-current motors. (Con- 
vention date, 24;2,10, Germany.)* 


February 25, 1911. 


4.895 Watson. Attachment for wires used for electrical conduction and other purposes. 
4,805 PARKES. Construction of electric relays.’ 


February 27. 1911. 


meeting and the auditors’ report. 
к D agai & Несчт. в siens. The CHAIRMAN said: Gentlemen, the year 1910 haa been an 
; >X. Curves on tram routes or light railways. $ i is UP Ue А . M" 
мо Wocihdescant electio lamps uneventful one and, a matter that probably interests you more closely, 
489) Fery. Electric clocks. (Convention date, 1,3 10. France.)® 
4,9! 


| Koopman & PouTELEC WELDING PATENTS. Transformers. 


prosperous one. as you will have seen from the accounts in your В: ae 
(Divided applica- 
tion on 10,954 10, Antil 39. 


We have, Lam glad to say, been singularly free from interruptions. ‘The 
| А trouble tl еще 'Xercis ) st vear—namely : 
4.915 Aut.-Ges. Brown, Boveri вт Cie. Astatic control of electric regula*tors.* MEC UMEN id hietly exercising our minds la DOCU qme ше 
4917 Daut-]ExsEN & Аст. BING & GRONDAHL’s PORCELLAENSFABRIK, Press mould; | breaking by trawling vessels of the cables upon which we rely for our com- 
for the manufacture of insulators with more than one pettizoat.* munications across the North Sea—has not visited us this fishing season, 
4.920 FAIELLA. Telegraphic systems. (Convention date, 27,2 10. Italy.)® 
4.922 WEvMOUTH. Electrical contact devic? for mine or other signalling.’ 


a thing for which we must be thankful. 1t is, however, none the less 
evident to the Directors that additional accommodation is required in 


that direction, and we are still in communication with the 
Office on the subject. 


February 28, 1911. 
5,005 & 5,012 ELECTRIC & Orpnance Accessories Co., LANGLEY & Price.  Elcctric 
circuit controlling apparatus for train lighting and similar systems. 


5,031 "Z" Evectric Lamp Мез. C». & Hose. Manufacture of incandescont electric 
lamps. 


March 1, 1911. 
SrROHMENGER, Electric arc weldine. 


5.111 

5.135 Street. Screwed nuts for securine electrical wires or other purposes. 

5,142 EvEssHED & VicGucLEs (Ltp.) & EvgERSHED. Measurement of the specific resis- 
tanc? cf electrical conductors, 

165 & 5.167 В.Т.-Н. Со. (G.E. Co., U.S.) Insulating material.* 

165 B.T.-H. Co. (А.Е.С., Germany.) Control of electrically-driven printing presses 
and the like. 

5.77 THornton. Flexible electric conductors. 

5,187 BarsiLLIE & Вкїтїзн RApIO-TELESRAPH & TELEPHONE C». Spark-dischargers 

for wireless telegraphy. 
5,183 Merz & Hunter. Electric current distributing systems. 
5.199 Berry. Electrical transformers. 


March 2, 1911. 
5.227 Acton Lamp Сс. & LowpEN. Incandescent electric lamps. 


5,228 Turner. Overhead conductors of electric tramways, railways and rail-less road 
carriages and the like, 


5.247 SiEugus-ScuuckERT Werke С.м.в.Н. Cooling of rotors of electrical machines 
(Convention date, 2.3.10, Germany.) ® 

5.248 Ericu Е. Hutu С.м.в.Н. & Нікѕсн. Wireless telegraphy. (Convention date, 
3 8 10. Germany, )* 

5.253 Siemens Bros. & Co. & BRADLEY. 

5.253 Коз. Electrical telescopy.* | 

5.257 о Electrical measuring instruments. (Divided application on 17.091 10, 

uly 18) 


5,289 B.T.-H. Со. (A.E.G., Germany.) Control of с!22* 


1256 motors. * 
March 3. 1911. 
5.309 Torpin. Water heating by means of electricity. 


March 4, 1911. 
5.418 Byna & CortiNos. Electric light standards. 
5.442 Dav. Elcctrical contact-makine devices. 
5,457 Mags. Generation, transformation and utilisation of electric energy.t 
5.458 Curtis & АгАМ5 Mra. Co. Electrical resistances. 
5.459 Trier. Dynamo-electtic machines for motor vehicles. 
5.490 LAKE. (United States Lizht & Heating Co., U.S.) Automatic reeulators for 
electric Circuits.” 


5,592 BroxpEL. Automatic arc lamp for light projections.* 


General Post 
Cables are always liable to breakage from this 
eauso, and the trouble may recur during any fishing season, when one or 
more cables may be interrupt 4. itis then that the necossity for additional 
facilities is most felt. We have been free from interruptions even in the 
most troublesome portion of our system, in South Russia, н for а 
p?riod of 10 days during February list, when our wires in the Caucasus 
collapsed under the weight of snow, which lay to a depth of from 5 ft. to 
10 ft.. the result of a succession of blizzards of unprecedented. severity. 
Once this was mad * good. and thanks to the efforts of our maintenance 
staff it was done very quickly, our troubles came to an end, and we have 
I am glad to злу. had no serious recurrence. The Directors still intend, 


when a favourable moment arrives, to add to our carrying capacity 
throughout our system, and have 


recommended а further appropriation 
with this object. 


Our daily direct working London-Karachi continues to 
be а most valuable asset, and it is really wonderful how much traflie can 
be carried in this manner with the accommodation at our disposal. Тһе 
necessary assumption is, of course, that a long line. such as ours, of 4.00 
miles, must be kept in the highest state of efficiency in order to fulfil its 
object, and that. Lam glad to вау, is the case. Our esteemed friend, Mr. 
Stratford. Andrews, the Managing Director, is continually experimenting 
with new methods and new instruments, and you may rely upon it that 
everything he can introduce to do justice to the tratte is done. 

Taere have been no serious reductions of tariffs during the year, but I 
should mention that the Directors have with pleasure signitied their con- 
eurrence in proposals placed before us, in common with other companies, 
by the Postmaster-General, to enable senders of telegrams in plain lan- 
guage to do 80 over certain routes at considerably reduced rates, subject 
only to deferment to the daily general elass of fully-paid telegrams. This 
proposal was considered by a committee appointed by those interested, of 
which Mr. Stratford-Andrews was а member. The details still remain to 
be worked out. Tho casual sender of the usually short telegram of & 
family or social nature will have things made easier for him. The mer- 
chant, with his complex codes, is already. in our opinion, sufliciently 
provided for. Our receipts from {тайне continue to be very satisfactory, 
not only those from what we used to regard as our mainstay—namely, the 
Indian and trans-Indian traffic—but from the South Russian, Turkish 
and Persian traffic... The pronounceable-combination system of codes is 
still with us unfortunately, and adds not only to the number of oflicial 
PA asked for, which is an ever-increasing evil, but to the anxieties 
of the clerks who transmit them. The Directors have recognised the 
good work done by them and by the officers and staff generally by voting 
them a bonus of about £3,400. ` We think it is fitting that the staff should 
at reasonable intervals of time receive some encouragement of this kind 
when things are going well with the Company. I may mention that the 
last bonus was distributed six years ago. | 

Turning to the accounts in general, the revenue from message receipts 
and other sources, as shown in the revenue account, shows a satisfactory 
increas? of £9,945. 64. За. The combined commercial and maintenance 
expenses show an increase of £2,573. 34. 4d., which, however, is ex plained 
by the inclusion of the bonus to the staff of £3.406.. The balance-sheet con- 
: tains no additional features calling for remark, though the item of sundry 
b osi ор NECI Ек: Race) А telephone 1 balances shows an increase over last year of about 522.000. the chief 


Searchlights or proiectors. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 

30,03) Vox Leper. & Burstyn. Production of pulsating hieh-frequency electric currents. 
(23 12 98.) 

30.101 Turner & Fexwick. Contacts for contact-breakers. 

30.491 LEBEDENKO. Sockets for electric cables. (18/6, 10.) 


1910 SPECIFICATIONS. 
2.062 Heare, Secondary batteries. 


4.273 STROMBERG & ViitLIs,. Electric meters. 
4329 Harpy & Hu&BoERR'UHLER. Electrical accumulators. 


4,467 Етскво. Electrical lamps and other goods having leadinz-in wires s»a!ed through 
them. 


4,569 DRvspALE. Electrical transmission dynamometer. 

5.048 Hinsky. Insulating conduits for electric wires or conductors. 

5.133 FEs;ENDEN. Wireless electric sicnalline. 

5.221 Moeris & Lister. Electrical switches and the like. (Addition to 21,939 37.) 

5.383 MuRrocH. (Robinson.) Devices for connecting telegrach, telephone and other 
wires or conductors to their insulators or supports. 

5,383 Lsceres & WestincHouse METAL FILAMENT Lamp Co. Manufacturing metal 
filaments for incandescent electric lamps. (Addition to 6.936 29.) 

6.719 Воск. Automatic make-and-break contact devices for electric circuits. 


exchanees. 


item of which is the £15,000 allocated during last year towards increasing 
6.73] B.T.-H. Co. (A.E.G., Germany.) Regulating valves and the like. Г 


| | the carrying capacity of the system and not yet expended. 
7,361 Coorer & BRITISH INSULATED & HeLssy Castes. Automatic cradle switches for after prov iding £4,62 
table and wall telephone instruments and the like 


The Directors, 
7.587 Gopparp. Prerayment electricity meters. 


‚ 13s. 8d. for depreciation of investments during the 


| year, propose the snl final dividend, absorbing £14,575, and bonus of 
8.353 BATCHELDER. indie ators for tl vehicies. (774/09.) 205. рог share, or £17,009, and have again decided to recommend a special 
22 "15 am? сїр ajs 2s 1 а MES : e ONES ссе 
Jat oS c ет . А РЕ ` L $ . 
11.275 BARES A Ре 5 (Lr ;D.). Holders for electric incandescont lamps. | counts of 153. per share, free of tax in each case. There remains a sufti- 
(29 11/10.) р 
12.265 В.Т.-Н. C» (С.Е. Co., U.S.) 


| cient surplus to enable them to propose the allocation of a sum of £20,000 
Electric motor-contro! systems. 


13.535 Rinpinas. Arclamps. (Covnate application, 15,085 10.) towards the cost of inereasing the carrying capacity of the system, which 

15.031 Presser. Reeulation of the welding heat in electric weldine. (Addition to brings the fund available for that purpose Du £35 000. It ee 
14 859 10.) з 

15,032 PREZSEP. 


| | | found necessary at present to make any further grant to the retirement 
System of connection for electric welding by continuous current and 


the use of condensers. (Addition to 14.859 10.) fund, which is already represented by investments to the total value of 
16.841 AuousT SCHWARZ. 


Arc lamp for two ог more pairs of electrodes. (28 7 09. over £10.000-—a result which, thanks to the g generous contributions of the 
17.165 мо Machines for running fish wires through electric conduits and | shareholders, will go far towards the object required of it. We, there- 

tne like, orat " | edi ( E . дә СЫ 
19.465 Hawkes. Electric heating апа ‘or cooking stoves. fore, carry forward to the credit of 1911 the sum of £11,327. 103. That 
19,593 Giers. Making wire electrolytically. (4:9.09.) 


The three}working months of 1911 for 
21.45] Von KRAMER. 
22.156 10.) 


which figures are available, show an \йбүгазө of revenue, even on the 

| Wc | figures lain before you to-day, so that, assuming that working conditions 

22.412 FAIR WEATHER. (Stein. Electric switching devic». po б Б У DOE E | 
22.888 Scumipt. Chareiny of storave Latteren, 


remain favourable during the rest of the year, you may possess you minds 
24.158 SISMENS Вас. & Со. & FERRIEKA, 


Sienalline on sinele-line railways or tramways. in peaco. 
24.851 Soc. Anon. " PHL” Commutator saitcner. (6 5/10. ) | 


| іх all I have to say as to 1910. 
Inductive wireless telephone installations. 


(Cognate application, 


On the subject of our Articles of Association, the Company's solicitors, 

ЛЕ? . D Wor (© m | Е Р 
я коок е сис ү huckertwerke Ges.) Starting and | who have often directed our attention to this matter, have now recom- 
30,138 В.Т.-Н. C». (С.Е. Co., U.S) Electric rail bonds DEP mended that the entire set of articles should be re-drafted. With this the 


il 
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the investment in the Birmingham & Midland Motor Omnibus Co., t he 


nt, and the work has been taken 
for adoption at an Extraordinary directors recommend that it should be written down out of reserve to 
I now move the adoption | £5,000. Negotiations have proceeded with Handsworth Council in 
f the dividend, bonus, | regard to the terms and conditions of the leuse of the cable tramways, 
but, failing agreement, the matter was submitted to the arbitrament 
of the Right Hon. A. Lyttleton, K.C., aud the terms of the lease for 
working the lines until June 50, 1911, have been settled. Negotia- 
tions have been continued with Aston Corporation to settle the terms 
of the lease to be taken by the company of the tramways in Aston, 


but the matter is not yet concluded. 

CITY OF BRISBANE ELECTRIC LIGHT CO. (LTD.) —At the recent meet- 
ing it was reported that the result of the half-year's working, to Jan. 51, 
was а credit balance of £5,341. 19s. 54. After payment of the 
preference dividend, the directors recommend a dividend at the 
rate of 10 per cent. on the ordinary shares aud at the rate of 10 per 
cent. on the contributing shares. Also а bonus at rate of 2} per cent. 
on the ordinary and contributing shares. The balance forward was 


£2,179. 
ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—Mr. К. W. 
Wickham, who presided at the meeting on Tuesday, said that there had 
been a considerable increase in the number of consumers during 1910. 
At the beginning of the year 83 applications had been received, and at 
the end of the year they had 201. Applications were still coming in in 
the same satisfactory manner, so that a further increase in the profit 
available for dividend might be reasonably anticipated as a result of 
this year's trading. There had been no increase in the number of shares 
allotted, but the amount owing to sundry creditors bad grown from 
£5,363 to £9,877. That had been mainly caused through capital expen- 


diture incurred in laying mains and in additional service mains in dis- 
d before 1910. The directors had 


Directors have expressed their agreeme 


d. These will be presented to you 
to be held at an early date. 


in han 
the declaration o 


General Meeting. | 
of the report and accounts, and | 
and special distribution set out therein. р | 
sir WILLIAM R. BROOKE, K.C.L E., aeconded the resolution, which 
was carried unanimously. | 
те re-election of the retiring Directors, Mr. J. H. Tritton and Baron 
John von Berenberg Gossler was then approved, and the retiring auditors 


were re-appointed. E 
thanks to the Chairman, Directors and staff. to which 


А cordial vote of | 
the Chairman returned thanks, brought the proceedings to a close. 


BABCOCK & WILCOX (LTD.)—At the meeting on Friday the chairman 
(Mr. J. Dewrance) said that the net profits for 1910 were £362,360, 
compared with £360,000 in 1909, although the output had been con- 
siderably larger. After payment of a dividend of 3 per cent. on the 
pre'erence shares, a dividend of 8 per cent. on the ordinary shares, and 
a bonus of 8 per cent. on the ordinary shares, and placing £100,000 to 
reserve, £25,090 to dividend equalisation fund, and £10,000 to staff 
pension fund, the balance (£69,612) was carried forward. During the 
year they had made many improvements in the works, and, in the way 
of carrying out the work, great improvements had been made in the 
quality of various articles and reducing the cost. All these benefits 
had been given to consumers of their goods, as the net profits were 
less than in previous years. That was, unfortunately, the trend of 
all industrial concerns, and it was what the shareholders must expect 


in the future. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—At the 
кш An м ednesday the Chairman (Мг. Н. В. Beeston) said that they 
E m a dividend of 8 per cent. The number of passengers carried 
s 302 д wo increase of , 2,086,938. The increase in car-miles run 
Hou ue : 2. 6-09 per cent. The increase in working ex penses was 10-18 
materal ue partly to increased mileage and partly to increased cost of 
Кагы ac: to the general rise in wages. Many newly-erected 
Adelaide x woo] stores were now taking current from them. The 
ПЕЕ 1 Mas Co. was installing an electric crane and the new 
had installed el Mercantile Agency Co. and the Australian Estates Co. 
Miina. Th electric wool conveyors and stackers, all operated from their 
for the f e prospects for the current year were good. Their receipts 

€ hrst quarter of the current year siowed a total increase of £6,061. 


о WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The 
ИА Н is the year ended Dec. 31, 1910, states that there has 
Шо ш erable Improvement in the volume of business obtained 
ane oo oe though, owing to severe competition, the prices 
ee not been higher, the results of the year's trading show a 
£112,538 Mas | previous years. The trading, &c., profits amount to 
iun ea Г. from which fall to be deducted depreciation on 
Re Ur п ' » £21,423. lls. 6d. (in addition to £5,550. 8s. 14. 
ings (£5364 р epreciation), expenses on surplus land and build- 
(£14,353) id м 4 o ) interest on 6 per eent. prior lien debentures 
kaving д hal n. cent. mortgage debenture stock (£49.654. 2s. 4d.), 
Wa T ne of £18,738. 12s, 84. From this balance has to be 
uk и mount required for prior lien redemption fund (£5,642), and 
13-376. 12% о of issue of prior lien debentures (£660). leaving 
wand (£7 R b AR from this the debit balance brought for- 
i is aa ree ue їз a net credit balance of £5,117. Os. 8d.. which 
appropriated PH Di carried forward. A substantial sum has been 
ilis и of revenue during the year for maintenance of build- 
to бере ай, ГУ Өн plant, and £24,423. 118. 6d. further has been applied 
previously nha e items. During the year the increased demand 
“е M i » у the export market has continued, and has ex tended 
liner Ш et. The orders for the current year show a consider- 
last Meno P T those for the corresponding period of 1910. At the 
а M was made by the chairman to a pending arbitra- 
air wrge чит. The award was given in March last, and has 
due " n adverse to the company. The directors have been 
bass а and the matter is, therefore, still sub Judice. The 
bon Р EM emen have been elected to seats оп the board to fill existing 
"ancles : Messrs. Norman B. Dickson, C. А. Park and W. W. Blunt. 


ФО, d BIRMINGHAM TRAMWAYS СО. (LTD.)—After providing 
feront he year’s interest on debentures and the dividend on the pre- 
sauce shares paid and accrued up to Dec. 31 last (£10,000), the 
dend nts show a surplus of £44,327. 7s. 4d. ; deducting interim divi- 
the at rate of 10 per cent. per annum paid on the ordinary shares for 
£23 des months ended Sept. 30 (£6,314), the disposable balance is 
da 15. 9s. 44. The directors recommend that the surplus be applied 
Ж paying a dividend on the ordinary shares at rate of 10 per cent. per 
| Vea for the three months ended Dec. 31 last (making, with fhe 
h erim dividend, 10 per cent. for the year), the balance ( £56,513. 5s. 4d.) 
dae transferred to reserve. £4 per share on the fully-paid ordinary 
shares hag been repaid, and the directors offered to accept the £4 
per share so repaid as money paid in advance of calls, and to allow 
interest at 5 per cant. per annum. £7,252 has been deposited under 
this arrangement. The traflic receipte, compared with the previous 
year, show an increase of £3,766. 2s. 9d., while the receipts from 
advertising and interest on investments show an improvement of 
£4,155. 15s. 104. On June 30 next the company will lose several 
important lines, including the cable tramway and the tramways 1n 
Br tol and Pershore-roads, owing to the expiry of leases from the City 
of Birmingham and the Councils of Handsworth and King's Norton. 
Birmingham Corporation have in view the construction of electric ' 
tramways to а and in consequence of the uncertain value of | 


made temporary arrangement 
borrow capital sufficient to commence the development of the Distribu- 
tion Company's undertakings. The Power Company had shown their 
confidence in the future of thst company by agreeing to take ordinary 
shares at par in payment of the greater part of the amount owing at the 
end of 1910, bringing up the issued share capital {о £17,000. A divi- 
dend at the rate of 2} per cent. was declared. 
WM. GRIFFITHS & CO. (LTD.) —At the mecting on Wednesday the 
Chairman (Mr. R. H. Burdett) regretted that the result of the vear's trad: 
. The rearrangement of the capital was 


ing had not been more favourable. 
successfully carried out and every share in the old company had been ex- 


changed. During the past few months they had secured а considerable 
amount of work. and he was hopeful that this year would result in a con- 
siderable increase in turnover and in profits. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LID.\—The direc- 


tors’ report for 1910 states that the total revenue was £31,008. 15s. 2d., 
£1,6C0 for debenture interest and 


and the expenditure (including 
£1,000 placed to renewals account) amounted to £24,174. 3s. 5d., 
leaving a net profit of £6,834. 11s. 9d., which, added to £66. 19s. 10d. 
brought forward, makes an available balance of £6,901. 11s. 7d. The 

and after paying 


directors propose that £1,950 be placed to reserve, | 
ent. рег annum on the cumulative preference 


dividend at rate of 5 per c 

shares (£2,500), a dividend on the ordinary shares at the rate of 7 per 
cent. per annum for the six montbs onded Dec. 31 (making with tho 
interim dividend paid on August 15, 1910) 6 per cent. for the year) 
(absorbing £3,000), leaving £152 to be carried forward. The state of 
trade in the district during the year was unsatisfactory, and there was 
a decrease in trattic receipts, compared with 1909, of £56. 7s. 4d. 
Owing, however, to economies effected tho net profit has been in- 


creased by £467. 1Сз. 54. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—At the meeting 
on Monday the chairman (Мг. B. St. John Ackers) said that the pro- 
posed dividend (8 per cent.) was a handsome one. The increase in their 
business continued unabated, and they could not escape further large 
outlavs of capita]. Considerable expenditure had to be ineurred last 
vear for new construction at their exchanges at Rangoon, Madras, 
Singapore, &е., and was continuing this year, while a further £10,000 
was advanced to the Bengal Telephone Co. for their most urgent exten- 
sions. The proposal to take over the present Government. telephone 
system in Calcutta and to supply the Government in future with all 
telephone accommodation required. was of much importance, И was 
only prudent to keep in hand any funds not required for their own 
extensions; so that if an agreement with the Indian Government was 
eventually reached, the necessary funds might be fothcoming to com- 
plete the purchase. Spread over the next few vears a considerable 
capital outlay would also be required for Mauritins, where they had 
secured а 30 years’ concession for the whole island. The revenue to 
accrue from that outlay was, they considered, satisfactory, Owing to 
those calls on their resources a larger dividend than 8 per cent. was not 


at present desirable. 

PEARSON FIRE ALARM (LTD.)—At an extraordinary meeting on 
Monday a scheme for the amalgamation of the undertaking with the 
May-Oatway Fire Appliances (Ltd.) and tho formation of a new com 
рапу to be called Automatic Fire Alarms (Ltd.) was approved The 
chairman (Mr. А. D. Fairbairn) said that the two companies protected 
property valued at £50,000,000. It was hoped that, as a result of co- 
operation, they would be able to induce the tariff insurance companies 
to increase the inadequate rebate allowed to those who used firo 
alarms, and when the amalgamation was completed an application for 
an increased rebate would be pressed. The amalgamation would also 
enable them to obtain better terma from contractors and to institute 
considerable economies, The shareholders of the May-Oatway had 


a pproved the scheme. 


tricts where a supply was commence 
а with the Yorkshire Electric Power Co. to- 


=-== 
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RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—The 
net revenue for 1910 was $5,433,576 after deducting operating, тат- 
tenance and other expenses in Rio de Janeiro. The fixed and other 
charges of the subsidiary companies and the fixed charges, interest and 
general expenses of the company, amount to $3,096,434, leaving a 
surplus of $2,337,142, making with the amount brought forward 
(81,707,935) a total of $4,045,078. he board have appropriated 
$250.000 as sinking fund on the first mortgage bonds, $300,000 to 
general reserve, two quarterly dividends of 1 per cent. each and two of 
1] per cent. each (absorbing $1,462,438) have been paid and the balance 
($2,032.640) has been carried forward. As the tramway construction 
was completed in the first quarter of the year and the remainder of the 
lines operated by mule traction discontinued on March 26, 1910, con- 
struction during the period under review has consisted chiefly of the 
extension of the electric light and power distribution systems in the city 
and federal district and the erection of the new gas works. As a result 
of the complete electrical equipment of the entire system, the operation 
of the tramways department has been conducted in a much more eft- 
еп тар and economical manner than in previcus years, with the result 
that the service has been very satisfactory and the gross revenue has 
steadily increased. The suburbs are rapidly growing, due to the in- 
creased facilities afforded by the tramways, and this should very mate- 
rially increase the revenues of the suburban tramway lines in the next 
few years. During the year 68 13-bench motor cars were manufactured 
in the company’s shops and put into service, and a large addition has 
been made to the company's equipment in its freight department. The 
tramways of the Jardim Botanico Со, are now consolidated with this 
company’s system under an operating contract. Ву the consolidation 
of the two systems and the substitution of hydraulie power in place of 
steam on the Jardim Botanico system, a material saving in the cost of 
operation has been effected. 

The business of the telephone department has progressed satisfactorily, 
there being 4,859 subscribers connected up on Dee. 31, 1910 against 
3,991 in 1909. The reconstruction of the old telephone service has been 
continued, the greater part of the lines having been rebuilt, and a large 
amount of new work has been done to meet the growing demands in the 
suburban districts. The central sub-station in the Villa Isabel and 
Jardim Botanico districts have been completed, bringirg up the total 
switchboard capacity to 8,700 lines. 

The electric light and power business continucs to grow in a satis- 
factory manner—the distribution system in the underground and over- 
head sections has been greatly extended with the necessary transformer 
equipment and low-tension lines. At present the company has installed 
30.539 kw. capacity in transformers connected to its overhead and under- 
ground systems, There have also been installed 2,905 street аге lamps 
in accordance with the terms of the gas concession, making а total of 
3.522 street arcs in operation, While the sales of gas have not increased 
materially during the year, owing to competition from electric light, 
there has been a satisfactory increase in the number of consumers. 

RIVER PLATE ELECTRICITY CO. (LTD.)— After providing for adminis- 
tration expenses, bad debts and all necessary depreciations, the accounts 
for 1910 show a balance of £45,026. Өз. 7d. Interest on the 5 per cent. 
dehenture stock requires £10,000, leaving a surplus of £35,026, which, 
with £5,141 brought forward, made an available balance of £40,167. The 
directors propose that this sum be appropriated in paying a dividend at 
the rate of 6 per cent. for the year upon the preference stock and shares 
(£7,403) and а dividend of 10 per cent. for the year upon the ordinary 
stock (£12.000), adding £14.000 to general reserve, paying £875 as further 
remuneration to the directors and carrying forward £5,889. The whole 
share capital of the Rosario Electric Co., in which the company, since its 
formation, has held a large interest, has been purchased by the Societé 
Financière de Transports et d'Entreprises Industrielles. This company 
received a price for its shares in excess of the price at which they were 
originally acquired and stood in the books of the company, and in 
respect of the transaction £41,000 has been transferred to general rcserve. 
which now amounts to £85,000. The business, both at La Plata and 
Tucuman, has continued to grow throughout the year, and the pros. 
pects of further business in the current year are encouragirg. In 
addition to the contract with the La Plata Eleetrie Tramways Co. for the 
supply of power, the directors have recently concluded a contract. with 
the National Tramway Co. of La Plata for the supply to that company 
of all the power necessary for its system. When the electrification of 
the latter (now in progress) is completed, the River Plate Co. will supply 
the entire tramway systems of La Plata and Ensenada. 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c, 


NEW COMPANIES. 


MERSEY POWER CO. (LTD) (114,319)—Rev. April 15, capital 
£250,000 in £1 shares, to acquire from G. H. Cox and H. J. Falk all 
Or part of the undertaking authorised by the Runcorn Urban and 
Runcorn Rural Electric Lighting Order, 1910, from Widnes Согрога- 
tion all or part of the undertaking authorised by the Widnes Electric 
Lighting Orders, 1901-10, and the benefit of a certain agreement, 
First directors are G. H. Cox, W. H. Alexander and H. J. Falk. Reg. 
oflice: Colonial House, Water-street, Liverpool. | 
RESISTO-ELECTRICAL ENGINEERING CO. (LTD.)— Reg. April 18, 
capital £7,500 in £1 shares, to carry on the business of manufacturers 
of and dealers in electrical apparatus of all kinds. 
Н, №. Quittenden is the tirst secretary. 


STATUTORY RETURNS. 


ELLIS & WARD (LTD.)—Return to April 3 gives capital £10,0C0 in £1 
shares. 6,003 shares taken up. £3 paid. £6,000 considered as paid 
on 6,000 shares, Mortgages and charges, nil. 

LONDON ELECTRIC WIRE CO. & SMITHS (LTD.)—In return to March 8 
capital is £420,000 in 70,000 ordinary and 14,000 preference shares of 
£5 each. 64,407 ordinary and 10,000 preference shares taken пр. £35 
paid. £372,000 considered as paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


ALBERT DICKINSON (LTD.)— Particulars of £300 debentures, created 
April 12, have been tiled, the amount of present issue being £200. Pro- 
perty charged: company's property, present and future, including 
uncalled capital. No trustees. 

COWPER-COLES JNVENTIONS DEVELOPMENT CO. (LTD.)—Particulars 
of £1.000 debentures, created by resolutions of June 1, 1906, and 
March 29, 1911, have been filed, the amount of present issue being 
£320. Property charged: company's undertaking and property, 
present tnd future, including uncalled capital. No trustees. 

GAVAN INRIG (LTD.)—Particulars of £500 debentures, created March 
14, have been filed, amount of present issue being £150. Property 
charged : company's undertaking and property, present and future, 
including uncalled capital, No trustees. 

KILOWATT PUBLISHING CO. (LTD.)—Issue on April 1 of £112. 10s. 
debentures, part of a series of which particulars have already been tiled. 

SUN ELECTRICAL CO. (LTD.)— Particulares of £7,000 debenture stock, 
created by resolutions of March 21 and 31, and secured by trust decd 
dated March 31, have been tiled, the amount of present issue being 
£6,875. Property charged: company's undertaking and property, 


present and future, including uncalled capital and leaseh old premises. 
Trustees: R. T. Smith and H. Samson. 


Private company. 


CITY NOTES. 
queror emo 

MEMORANDA (April 27).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 24:4. per oz. Consols 802 —81 for money ; 804 – 81} for 
account. Consola Pay Day, May 4; Stock and Shares Continuation 
Days, May 10 and 29; .Ticket Days, May 11 aud 50; Pay Days, 
May 12 and 31; Mining Shares Carry Over Day, May 9. 

Prices or MkTAis ([.опдоп). Copper, cash, 54%; three months, 
544. Lead, English. 154 —13j ; foreign, 121—124 cash, 125—155 
three months, бредет, 231—241. Tin, English, 195—194 ; foreign, 194; 
cash, 1904 three months. Jron, Cleveland, cash, 46/65, three months, 
47:5. 

CITY OF BUENOSJAIRES TRAMWAYS CO. (LTD.)—The directors have 
declared a dividend of Is. 3d. per share for the three months ended 
March 31. 

COLOMBO)ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—' l'he direc- 
tors have resolved to pay a dividend of 8 per cent (tax free) for the veat 
1910, carrying forward £3,710. The sum of £8,200 has been transferred 
to reserve and renewal fund. 


The erection 


and equipment of the important new generating station at Ensenada is 


nearing completion, and it will be in service in the early autumn. 


SOUTH METROPOLITAN ELECTRIC TRAMWAY & LIGHTING CO. (LTD) 
Mr. С. G. Tegetnicier stated at the meeting, on Tuesday, that the 
result of the year’s working had been a surplus of £20,245, compared 
with £16,113 in 1909. They had a distinctly improving property. The 
scope for the reduction of working expenses was limited in one direc- 
tion by the fact that they were compelled to take all their current 
from Croydon and Beckenham Councils. The company would make 
a considerable suving if they could generate current for themselves, 
WEMYSS & DISTRICT TRAMWAYS CO.—The tratlic receipts for 1910 
were £13,576, а slight decrease.compared with 1910. The total income 
for the year was £13,843, and, after paying interest on mortgage 
debenture stock, providing for depreciation and writing off £350 for 
special expenditure, the balance was £2,573, which is increased to 
£2,875 by adding the balance forward. -The directors have paid the 
6 per cent. dividend on the preference shares (£1,800), and they pro- 


pose that the ordinary shares should be paid 6 per cent., leaving £275 
to be carried forward. } Pu 23 б 


СОВА" ВОВМАВІБЕ TELEGRAPH CO. (LTD.)— A dividend is announced 
at the rate of 6 per cent. perapnum, tax free, on the ordinary shares, for 
the half-year ended Dec. 81. 

GENERAL ELECTROLYTIC PARENT CO. (LTD.)—For the vear ended 
Jan. 31 the accounts show an available sum of $6.447. The directors 
recommended a dividend of 5 per cent., £5.017 being carried forward, 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed May 4 a special settling day т 150,000 £1 fully-paid shares of 
Mctalite (Ltd.) and have granted a quotation to $5,000,000 capital stock 
of the Manila Electric Railroad & Lighting Согрп. The Committee have 
granted a quotation to a further issue of £21.000 4$ per cent. first mort- 
gage prior lien gold bonds of the Montreal Water & Power Co. 

SUBMARINE CABLES TRUST.— Notice is given that 21 certificates 
will be redeemed from the surplus funds of the Trust by a drawing 
which will take place on May 4, at 34, Electra House, Finsbury-pave- 
ment, London, E.C., for payment at £120 per certilicate at Messrs. 
Glyn, Milla & Со. | 

TRAMWAYS & GENERAL WORKS CO. (LTD.)—The accounts for the 
year ended Mareh 31 show an available balance of £1,161. A dividend 
of 1s. per share is recommended and £161 carried forward, 
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NOTES. 
e 
The Wireless Telegraph Situation. 

THE situation in the world of commercial wireless tele- 
graphy is changing rapidly at the present time, the latest 
event being the granting of a new patent to Sir OLIVER 

ODGE, extending for another seven vears certain claims of 
his well-known patent No. 11,575 of 1897. It is quite 
reasonable that certain pioneer patents should be extended, 
for it is generally an uphill task to gain adequate reward 
from them in the time originally allowed; and thus it 
would not be surprising if a similar extension of life were 
given to sime of the Marconi patents in due course. The 
Judgment of Më. Justice PanxER in, regard to Lopces 


patent is given at length elsewhere їп this isue, and may be 


"m 
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described as a model résumé of the main features disclosed 


in the specification. This summary is of value in that it 
enables us quickly to seize upon the points that count 


to the legal mind. The claims of the new patent which 
appear likely to affect the wireless situation are Nos. 1 and 
2, and бапа 9 of the o.iginal patent. As regards claims 1 
and 2, a great deal will depend upon how broadly these are 
interpreted by the courts. Claim 6 is theone which possibly 
presents the greatest interest at the moment. This relates 
to the means of charging the transmitter by impulsive rush 
without metallic connection with the source of supply. 
This impulsive rush method was recently hailed by Mr. 
DuppDELL as the anticipator of the Wien shock excitation 
method, and if this be so, the use of the quenched spark 


may turn out to be controlled bv this patent. 


WHILE the object achieved is, however, to some extent 
the same, namelv, the provision of means whereby the 
oscillator will continue oscillating freely, the question 
whether the methods of the impulsive rush and the 


quenched spark are identical, may require thrashing out in а 
court of law. For the term “shock " excitation, though it 
has caught оп. is really а misnomer ; what takes place in 


the quenched spark is a transfer of energy at each spark 
(which is an ordinary and not a B spark), through 
the medium of the interlinking, and the only shock 
really is the suddenness of the extinction of the discharge— 
the oscillator then continuing with its very slightly damped 
oscillations. With the impulsive rush method, on the 
other hand, the shock is in the violence of the charge; and 
there are various other considerations which Jead one to 
the view that the manifestations do not make use of quite 
the same discharge phenomenon in the two cases. The 
so-called shock excitation, in fact, appears to have its 
mechanical analogue in the refined escapements of certain 
clock movements, which are designed to transmit the 
motion to the pendulum wthout shock and immediately to 
withdraw so as not to affect the further motion, this pro- 
c»eding at the natural rate of oscillation. An interesting 
problem is also presented bv claim 9, which relates to the 
linking of the coherer circuit through a transformer to 
avoid metallic connection... Now. it would appear easy to 
circumvent this claim bv using an auto-transformer con- 
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nection, which would involve metallic connection that is 
expressly to be avoided. But since it has already been 
decided that an auto-transformer and a transformer with 
two windings are one and the same, it would seem as though 


we were face to face with the conundrum, “ When is a 
transformer not a transformer ° " 


d 


London Suburban Railway Electrification. 


Tue Report of the Departmental Committee on Railway 
Agreements and Amalgamations issued this week indicates 
that closer combination and co-operation between railway 
companies is inevitable in the future, and is on the whole 
to be welcomed. Although the restriction of undesirable 
competition is, of course, the main object of the companies, 
the development of traffic is also one of their aims, and in 
this connection " through running” is likely to be con- 
sidered. We do not suppose that the effect produced on 
“through running" by the electrification of suburban lines 
in London has vet received full attention, but the question 
must certainlv be faced before long. 

ALTHOUGH official confirmation is not yet forthcoming, 
there is no doubt that the Committee of the East London 
Railway have decided to electrify the 5 miles of their 
railway, and the opinion is generally held, as shown by 


articles in the daily Press, that the continuous-current third- 


rail system will be adopted. In view of the close connection 


between the lines of this Company and those of the Metro- 
politan District and Metropolitan Railways such a decision 
was to be expected, and the system employed on these last- 
mentioned railwavs mav, perhaps, be а deciding factor 
when electrification is considered by other companies. At 
present the quextion of interconnection with the single-phase 
system of the London, Brighton’ & South Coast Railway has 
not arisen; but as electrification is extended to other 
sections of this Company's svstem the problem of inter- 
connection will become more difficult and the directors of 
other companies may be placed in a dilemma. Thus, the 
proposed new electric line from Sutton to Wimbledon will 
of necessity be operated on the continuous-current system т 
view of its close connection with the lines of the Metropolitan 
District Railwav, whilst the London & South-Western 
Railway Company, whose track permits of “ through 
running " with the District Railway at several places, may 
have difficulty in choosing between the desirability of con- 
necting up with this svstem and of adopting the single- 
phase system to prevent isolation from the neighbouring 
lines of the London, Brighton & South Coast Railway. 


——————Mü- 9 ———————— 


Trains de Luxe for an Electric Railway— According to the 
* Blectrical Review and Western. Electrician,’ the Ilinois 
Traction System will shortly place in operation two-car trains 
composed of a motor car and trailer which will equal in every 
respect the parlour-car trains on the steam railwavs. The 
motor car will be of the library-buffet type and the trailer of the 
observation-parlour-car type. 
latest practice ш car building. 
on these trains. 


Banquet to Prof. H. E. Armstrong.—As there has been а 


widespread feeling among Prof, Armstrony’s old students that 


Both cars will conform to the 
An extra fare will be charged 


the time 1s ripe for some collective expression of their indebted- 
ness to him and their appreciation of his services to science and 
industry during the past quarter of a century, it has been 
decided to entertain him to a banquet on Saturday evening, 
the 13th inst. A large committee has been formed to carry out 
the necessary arrangements, and a number of our leading 
scientific men will be present as guests. The chairman will be 
Prof. W. J. Pope, F.R.S., and the vice-chairman Mr. Maurice 
Solomon. It is hoped that engineering, as well as chemical, 
old students will respond readily, so as to ensure a successful 
evening. Applications for tickets should be made not later 


than the 8th inst., to Mr. F. F. Renwick, Norland House, 
Avenue-road, Brentwood, Essex. 


Electricity in a Composing Room.—According to the 
* Electrical. Review and Western Electrician," the “ New 
York World ” is now using electricity in its press and composing 
rooms, not only for lighting and power but for melting the 
type metal in the linotype machines. This change has 
increased the output of the machine by about 20 per cent., 
while a much better “ slug " is obtained. When using the old 
method, where the heat cannot easily be regulated, the slugs 
were often found to be imperfect, and had to be replaced. 


Since electric heating was introduced, however, this has not 
once been the case. The use of electric heating, too, greatly 
improves the conditions in the composing room. The electric 


melting pot is provided with a cover and spout, and 1s sur- 
rounded by a jacket of cast-iron lined with asbestos. А central 
plunger serves to force the molten metal out of the spout in the 
customary manner. А number of heating coils supported by 
insulators are placed in the air-tight space between the melting 
pot and the jacket. Heating coils of high resistance are placed 
outside and round the insulating sleeves. The coils are divided 
so that the heat from the inner group 1s applied to the main 
portion of the pot and from the outer group to the spout, so 
that the greater amount of heat energv is used for melting the 
metal and a less amount for keeping it in à molten condition. 


Heat control. which is effected by a thermostat, keeps the metal 
at the right temperature. 


Regulating - Pole Rotary Converters.— The `` Electrical 
World” gives an account of a rotary converter by which a 
variable ratio between the alternating and direct-current 
pressures can be obtained without the use of complicated 
apparatus or wiring. This machine is provided with auxiliary 
regulating poles, which are so set that each regulating pole adds 
algebraically its flux to that of a main pole, either increasing от 
decreasing it, and so increasing or decreasing the direct-current 
voltage. The current in the regulating pole circuit is varied by 
means of a rheostat inserted in this circuit. Five of these 
rotaries, each having a capacity of 1,000 kw., have been 
installed bv the Potomac Power Co. Three of them are used 
in railway work for supplving current to the Washington 
Railway & Electric Со. Thev vive a variation in pressure 
from 515 to 600 volts. 


Bv means of these machines any 
desired subdivision of load between the various sub-stations 


of the railway company can be obtained,.as, by increasing the 
potential at which the power is supplied. by a sub-station, other 
conditions remaining the same, its load may be increased, and 
bv reducing the potential its load may be diminished. These 
machines have the usual shunt and series winding on the main 
poles and a shunt winding on the regulating poles. The field 
winding on the main pole gives the usual compounding voltage 
at any pressure to which the machine is adjusted by the rheostat 
in the regulating pole circuit. The other two converters are 
used for lighting at a pressure between 240 and 300 volts. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair 
АззаЪ —Perim 


ptione de - July 8,1909 ... — 
Malta—-Tripoli...................-- April20, 1910 ... 2 
Latakia—Palura ............... May 26, 1910 ... pes 
Tourane -Amoy . ........ Sept 25, 1910 e . = 
Port de France—Paramaribo... Apil10,1911.... April 27,1911 
Bonny— Duala |........4..4..-. April 16,1911 . — 
Zanzibar— Mombasa И April 19, 1911 Мау 2, 1911 
K wandang— Menado ...... T Avril225, 1911 = 
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present year, as the result of these events, is being regarded"as 
the jubilee of the dynamo, which mistaken idea is doubtless 


the result of patriotic zeal. 
The following list of Prof. Pacinotti’s publications on electro- 


magnetism beyond the one above mentioned will be of interest 


New Wiring Rules (1911).—We have received from the 
Institution of Electrical Engineers a copy of the new edition of 
the Wiring Rules which has just been issued. We understand 
that these new Rules have been adopted by 49 Fire Offices and 
are accepted as standard practice by 232 supply authorities. 
The price of the Rules is 6d. per copy (7d. post free), and copies 
can be obtained from the Secretary of the Institution, or from 
Messrs. E. & Е. №. Spon, 57, Haymarket, S.W. In our next 
issue we shall refer to the main alterations which have been 
made since the previous edition of the Rules was published. 


À Choice of Systems for Electric Traction.—In the course 
of discussion on the problem of electrifying the railways in the 
Boston neighbourhood, Mr. W. S. Murray said, regarding 
systems of electrification, both the direct and alternating 
currents had their appropriate spheres of usefulness, but that 
for trunk lines, long distances and train services requiring large 
units of power, alternating current was fundamentally necessary. 
Touching further upon the advantages of alternating-current 
service. Mr. Murray said that the only power plant the New 
Haven Co. had was located at Cos Cob, 18 miles north of the 
Woodlawn junction with the New York Central lines. If 
direct-current distribution had been used it would have been 
necessary to instal a sub-station every 6 or 8 miles in order to 
enable each train to get its full quota of power. It was not 
true that the saving in locomotive repairs and fuel paid for the 
fixed charges on electrification, unless the traffic density was 
very high. The savings were chiefly in fuel and locomotive 
Tpairs, combined with a decided increase in the traffic capacity 
of the equipment. The actual drop in voltage between Cos Cob 
and the Harlem River yard, 25-6 miles, at peak load gave a 
resulting potential of over 9,000 volts, which enabled the time- 
table to be maintained. On “ Football Day " the output at 
Cos Coh would rise to 20,000 н.Р., and the actual average loss 
n distribution for the entire day would be only 3 per cent., with 
2 momentary drop of about 14 per cent. at Woodlawn. Сопй- 
dence could be placed in electrification, but engineers must do 
what they could to check the popular clamour for it. Mr. 
Murray showed a large number of lantern slides exhibiting 
improvements in construction within the New Haven elec- 
trified zone, and concluded by briefly describing various features 
of the Hoosac Tunnel electrification. Two insulators were 
used in series in this tunnel, the insulation being sufficient to 
withstand 300,000 volts. One insulator pair tested after three 
months’ exposure to steam locomotive operation withstood 
97000 volts even when incrusted with soot and dirt, and when 
Cleaned showed practically its initial insulating qualities. 


Jubilee of Pacinotti’s Machine.—To-day (May 5) is being 
celebrated as the jubilee of Prof. Antonio Pacinotti’s toothed 
amature dvnamo, which may be looked upon somewhat as ап 
alücipation of the Gramme ring and the forerunner of the 
modern toothed-core armature. The machine is described in 

Il Nuovo Cimento ” of June, 1864, in which Prof. Pacinotti 
calls his armature а “transversal electro-magnet." The 
chief reasons given by the author for adopting this form of 
“onstruction are as follows :—(1) the current in the armature 
never ceases to flow. and the driving couple, when it is used as a 
motor. acts continuously ; (2) the circular construction and 
successive magnetisation of the parts give regularity of motion ; 
(3) the Magnetic changes in the armature core are less rapid ; 
(4) the sparks are more numerous, but of less intensity, since the 
“гсш can remain closed. There seems to be some confusion 
about dates. Prof. Pacinotti's article states that he con- 
structed his model in 1860. The date of publication, as 
mentioned above, is 1864, though some of the reprints made for 
the Paris Exhibition of 1881 state that the June number of 

Il Nuovo Cimento ” was published in May, 1864. On the 
ш hand, Prof. Vittorio Cavassa, of Genoa, who is Hon. 
(retary of the Committee for honouring Prof. Pacinotti. states 
that May 5, 1911, istheexactanniversarv. The jubilee is to be 
Marked in Italv by the issue of a special single number news- 
Paper, and doubtless the address of congratulation (engrossed on 
vellum) sent by the Council of the Institution of Electrical 

^izneers will be only onezamong many others. In Italy the 


to our readers :— 
" Ragguagli ed esperimenti sopra una piccola macchina dinamo- 


elettrica." ©“ I] Nuovo Cimento.” 1870. 
“ Correnti indotte con un circuito magnetico chiuso." “Il Nuovo 


Cimento," 1872. 
“ Reso conto di una memoria del Sig. Gaugain sulle correnti indotte 
sviluppate dalla macchina costruita dal Gramme." *“ I] Nuovo Cimento,” 


1873. 

“ Dell’ uso delle elettro-calamite trasversali per la reproduzione elettro- 
magnetica degleangoli." =“ Il Nuovo Cimento.” 1873. 

“ Considerazioni sulla elettro-calamita trasversale adoprata come 


elettro- motore." “Il Nuovo Cimento.” 1873. 
^ Deserizione del Gomitolo elettromagnetico e suo uso nelle macchine 


magneto-elettriche." "П Nuovo Cimento,” 1874. 


Current Topics. | 
Subjects of current inte: 3; de-!t with in this issue include: 


the following :— | 
Мг. D. Owen contributes an article on “ Magnetic Bodies Com- 


posed of Non-Magnetic Elements." 
“ An Electrodynamic Method of Investigating the Interior of the 


Earth `` is described by Dr. Н. Lowy. 

We give an account of the “ Thomas " transmission for motor 
vehicles. The transmission is partly electrical and partly mecha- 
nical. A 2,000-mile road trial of a lorry equipped with this gear]is. 
being carried out bv the Roval Automobile Club. 

At the meeting of the Institution of Electrical Engineers last night 
a Paper was read by Mr. D. Murray. entitled |“ Practical Aspects of 
Printing Telegraphy." The Institution is holding weekly meetings 
during the present month. 

An interesting discussion took place at the meeting last week when 
Mr. А. M. Taylor read his Paper on `` Battery Economies." 

A dinner of old Ferrantians was held on Saturday last at the 
Trocadero Restaurant. Mr. C. P. Sparks was in the chair, and а large 
company were present to do honour to the guest of the evening, Mr. 
5. Z. de Ferranti. 

Mr. Haydn T. Harrison contributed a Paper entitled * The Ratio 
of Light to Hlumination " at a meeting of the Illuminating Engineer- 
ing Society last week. А Paper on `* Some Notes on the Effect 
of Wall Papers upon the Illumination of Interiors " was also read by 
Mr. P. J. Waldram. 

The deputation appointed in 1910 by Birmingham Corporation 
to visit the continent in order to report upon town-planning, &c., has 
presented an interesting report, which is abstracted in another column 

The Board of Trade have refused to grant a provisional order to 
Bermondsey (London) Council for the St. Olave district. 

Legal.—On Friday Mr. Justice Parker delivered his reserved 
judgment in the application for the extension of the period of patent 
No. 11.575 1897. granted to Nir Oliver J. Lodge for wireless tele- 
graphy. and in the result he granted an extension of seven vears for 
certain of the claims in the original specification. | 

Mr. Justice Swinfen- Eady continues this week the hearing of the 
action brought by the British Westinghouse Electric & Mfg. Co. 
against the Electrical Co. to restrain the alleged infringement of the 
Bremer arc lamp patent. 

Companies Meetings and Beports.—At the meeting of the British 
Westinghouse Electric & Mfg. Co. the chairman (Mr. J. Annan Bryce) 
gave an account of the progress made by the Company during the 
past уеаг. and of the electrical companies in which it is interested. 

At the meeting of the Santos Improvement Co., the chai rman, Мг. 
D. M. Fox, gave а sketch of the development of the Companv, and 
supplied particulars of the progress of their electric tramway and 


lighting branches. 


OBITUARY. 
We regret to announce the death of Mr. Stephen J. Зутопаз, 
secretary and manager of the Farnham Gas and Electricity Co., Ltd. 


The death of Mr. W. €. Murrin, electrical contractor. of Wands- 
worth (London) and Lowestoft is also reported. Mr. Murrin was. 


55 vears of age. 
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APPOINTMENTS VACANT AND FILLED. 


Belfast Tramways & Electricity Committee require a sub-station 
attendant. Wages £2 per week of seven days. Applications to the 


city electrical engineer, Mr. T. W. Вюхаш. M.LE.E., electricity 
works, East Bridge-street, Belfast, Бу Мау 9. 


А lecturer in applied mathematies is required for the Grey Univer- 
sity College, Bloemfontein. Salary £400 per annum. Applications 


to the High Commissioner for South Africa, 72, Victoria-street 
London, S.W., by May 19. 


Àn important firm of electrical engineers require for their London 


office à junior assistant, with technical training and knowledge of 
German, for publication work. 


Cheltenham Local Higher Education Committee require a director 
for their technical schools. Salary £220, rising to £250 perannum. 
Applications to the Clerk to the Governors by May 16. 


— 


Mr. Patrick J. Webb, commercial instructor to the County Clare 


Technical Committee, has been appointed (out of 49 applicants) 
principal of the City of Galway Tecnhical Institute 


INSTITUTIONS AND SOCIETIES. 


Royal Institution.—The annual meeting of this Institution was 
held on Monday last, the Duke of Northumberland in the chair. 
The annual report of the Committee of Visitors for the year 1910, 
testifying to the continued prosperity and efficient management 
of the Institution, was read and adopted. and the report on the Davy- 
Faraday Researeh Laboratory of the Roval Institution. which 
accompanied it, was also read. Thirty-nine new members were 
elected in 1910, and 61 lectures and 17 evening discourses were 
delivered. The books and pamphlets presented amounted to about 
239 volumes, making with 604 volumes (including periodicals bound) 
purchased by the managers. a total of 843 volumes added to the 


library in the year. Thanks were voted to the president, treasurer 
and the honorary secretary. to the committees of managers and 
visitors, and to the professors, for their valuable services to the 


Institution during the past year. The following gentlemen were 
unanimously elected as officers for the ensumg vear: President, 
the Duke of Northumberland; Treasurer. Sir James Crichton- 
Browne, F.R.N.; Secretary, Nir W illiam Crookes. F.R.8. ; Managers, 
Mr. J. B. Broun-Morison, Dr. J. M. Bruce, Dr. H. E. ' Armstrong. 
F.R.S.; Sir H. B. Buckley. Sir J. W. Barry, Earl Cathcart. Dr. 
D. W. C. Hood, Мг. H. Е. Makins, Nir F. Laking. Mr. Alex. C. lonides, 
Mr. R. Mond, Dr. R. Messel. the Hon. C 

J. Stirling and Mr. Alex. Niemens ; Y 

F. Fison, Mr. W. A. T. Hallowes, Dr. А. С. Hill, Mr. J. W. Gordon 
Mr. H. R. Kempe, Major-Gen. Sir C. Grove, Mr. C. E. Groves, Mr. 
A. Kirkman Loyd, Мг. Е. K. McClean. Sir C. D. Rose, Major Р. А 


MacMahon, F.R.S., Messrs. W. Ntone. E. R. Merton к H. Swithin- 
bank. 


Institution of Electrical Engineers.—-At the meeting last week the 


chairman, Mr. W. Duddell, who presided in the absence of Mr. 
S. Z. de Ferranti. read the list of nominations for the Council, which 


was given in our last issue. Мг. W. А. Chamen then rose and 
expressed the pleasure of his friends and himself at Mr. Kingsbury's 
name again appearing on the list of nominations. It would be 
remembered. he said, that last vear he made an independent nomina- 
tion which resulted in Mr. Kingsbury not being elected, but he was 
very pleased to see that Mr. Kingsbury’ s name was again included. 
As far as he and his friends were concerned, no opposition would be 
offered to the present nominations. 

Institution of Mechanical Engineers.— The anniversary dinner of 
this Institution on Thursday last week brought together a dis- 
tinguished gathering representative of the engineering and other 
professions. Mr. E. B. ELLINGTON, president. was in the chair, and 
the company. which numbered about 2460. included Dr. T. J. Mac 
патага, М.Р. (Parliamentary Secretary to the Admiralty), the 
Marquess of Bristol. M.V.O. (President of the Institution of Naval 
Architects), Sir William White, K.C.B., E.R.S.. Мг. F. D. Acland. 
M.P. (Financial Secretary to the War Office), Lt.-Col. Sir James В. 
Dunlop Smith, К.С.5.1.. Sir William Hall-Jones. K.C.M.G. (High 
Commissioner of New Zealand), Sir N. J. Moore, K.C.M.G. (Agent 
‘General of Western Australia), Sir John W. Taverner (Agent- 
General of Victoria), Sir Archibald Geikie, K.C. B. (President of the 


Royal Society), Sir Charles Owens (General Manager, London & ; 
South-Western Railway), Surgeon-Gen. Sir Alfred Keogh, K.C.B 


F.R.S. (Rector of the Imperial College of Science and Technology) 
the Rev. Prof. T. G. Bonney, F.R.S. (President of the British 
Association), Mr. Мех. Siemens (President of the Institution of 
Civil Engineers), Мг. S. Z. de Ferranti (President of the Institution 


. А. Parsons, F.R.S. ; Sir 
Visitors, Mr. H. Edmunds, Sir 
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of Electrical Engineers), Mr. W. H. Patchell, Mr. F. W. Dyson, F.R.S 
(Astronomer Royal), and Coun. E. L. Somers Cocks (Mayor of the 
City of Westminster). 

After the customary loyal toasts had been duly honoured, the 
president mentioned that His Majesty, King George. had consented 
to remain, after his accession to the throne, an honorary member of 
the Institution, 

Sir WILLIAM WHITE proposed the toast of “ The Empire." In doing 
зо he emphasised the fact that sea supremacy is vital to the stability 
of the British Empire, and of no other empire in the world was this 
the case. Не by no means took a despondent view of the growing 
tendency for people in this country to emigrate to our colonies ; in 
fact. he recommended members to do all they could to encourage 
young engineers to go to the colonies, 80 as to relieve the pressure in 
the home market. 

Dr. MACNAMARA, in responding. gave three reasons for the unique 
position occupied by the British Empire ; these were(1)the Britisher's 
genius and capacity for self-government, (2) that in the Union Jack 
they saw a covenant of fair play, liberty and justice. and (3) British 
pluck and endurance. 

Sir WiLLIAM Harr-JoxEs also responded. and in a spirited speech 
testified to the lovalty of New Zealand and the determination of all 
the colonies to stand by the mother country. 

The toast of ** Our Guests " was thea proposed by Mr. J. А. F. 
ASPINALL, and was acknowledged by Prof. T. G. BoNNEY and Nir 
ALFRED КеЕосн. The last mentioned speaker stated that he looked 
forward to the time when there would be a closer connection between 
the great Societies, such as the Institutions of Civil and Mechanical 
Engineers, and the colleges. so assisting to direct educational 
methods in aceordance with the requirements of the country 


To the Mayor or WESTMINSTER fell the duty of proposing '* The 
Institution of Mechanical Engineers," coupling with it the name of 
the President. After the latter had responded the proceedings 
terminated. 


National Electric Light Association.— Tlie annual general meeting 


с of this Association will be held in New York from May 29 to June 


A special train to be known as the * Electric Light Special " will 
leave Chicago for New York at 2:30 p.m. on May 28. 

International Electrotechnical Commission.— The second annual 
report of this Commission which has just been issued in English and 
French gives an account of the informal conference which was held at 
Brussels in August last under the presidency of Mr. Erie Gerard. It 
is hoped that a full report of the proceedings will be ready shortly. 
In the present year a full meeting of the Commission is to be held at 
Turin, the German Committee having kindly foregone their claim to 
hold it in Berlin as had been originally arranged. A report on the 
activities of the Congress will be presented at the Pan-American 
Scientitic Congress which is to be held in Washington in October, 
1912. <As regards the work of the Commission the subject of 
nomenclature is still being studied with the modification suggested by 
the German delegate at Brussels, that attention should be contined 
for the present to а definite and short list of terms dealing with one 
subject alone. thus avoiding confusion of ideas. Some advance has 
also been made with the subjects of symbols, rotation of vectors and 
rating, The Secretary (Mr. C. D. le Maistre) informs us that there 
are now seventeen countries in which an Electrotechnical Committee 


has been formed. in the majority of cases with the assistance of their 
respective Governments. 


The latest adherents are Holland. and 
Switzerland. 


Mr. le Maistre has lately returned from visiting the 
various European Committees where, without exception. the keenest 


interest is being taken in the work and success of this international 
movement. In the near future a small international Committee 
appointed at a Conference held in Brussels in August. 1910, con- 
sisting of Dr. Budde (Germany), Dr. Silvanus Thompson (Great 
Britain). M. Brunswick (France) and M. Eric Gerard (Belgium), is to 
meet and discuss the work on nomenclature. This Committee is to 
prepare a list of terms and detinitions dealing with the one subject ot 
electrical machinery. which list is to be ratified by the full meeting of 
the Commission to be held at Turin at the beginning of September 
next. Most of the Presidents of the European Committees have 
signified their intention of being present at Turin. and if the success 
which attended the Brussels follows the Commission at. Turin, as no 
doubt it will. the work accomplished should certainly be of à very 
practical and useful nature. 

Association of Mining Electrical Engineers.—At the meeting of the 
West of Scotland Branch of this Association on the 21st ult.. at 
Glasgow. the discussion оп Mr. Benson's Paper entitled '* Com- 
pressed Air versus Electricity in Mines." was continued. (An 
account of the prev ious discussion was given in our issue of March 
24th). 


Mr. А. ANDERSON (Chairman of the Branch) thought it unfair for 
Mr. Benson to compare electrical plant, as it was 9 years ago, in its 
infancy for mining purposes with a rival which had reached manhood 
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The comparison would not hold good to-day. When the only 
argument that could be advanced in favour of compressed air was 
that it was able to operate a machine of the reciprocating olass, he 
would refer the author to the discussion on Mr. Kilburn Scott's 
Paper wherein it was stated that caulkers and rivetters using 
pneumatic tools every day undoubtedly had their lives shortened. 
There would always be a difference of opinion as to which system 
should be used, but on the point of efficiency compressed air would 
always have а very low efficiency. That was an incontrovertible 


fact. Thus. during compression 50 per cent. of the work done was 
carried away as heat by radiation and in the water jackets. (Mr. 
Anderson explained this by reference to the thermodynamic relations.) 
Allowing for mechanical losses, an efficiency of 30 per cent. was 
hardly to be expected. Two or three-stage compressors increased 
the efficiency of compression by something like 10 to 15 per cent., 
but the mechanical losses rose so that it was questionable if an over- 
all efficiency of more than 40 to 45 per cent. would ever be obtained. 

Mr. D. MARTIN instanced a test he had recently seen carried out. 
The engines driving the compressors developed 367 І.н.р., while 
at the working face the power developed by the various tools was 
approximately 90 н.Р. 

Mr. W. L. Spence said, as confirming the point which Mr. Martin 
had made, he would consider the figures given just what might be 
expected. In Cornwall the practice was to allow 30 н.р. at the 
generating end for every drill for drilling granite. 

Mr. ANDERSON said he had had his attention drawn to a compressed 
air plant at a colliery of considerable magnitude. Immediately the 
owner discovered that the plant had only an overall efficiency of 
something like 22 per cent.. he had іё“ serapped." 

Mr. Wu. Brown (Hamilton) said that while there always would be 
Bpheres of usefulness for both forms of power in the many intricate 
operations incidental to mining work, he was still of opinion that 
electricity was far superior. While it had not been long enough in 
existence in mines to furnish reliable data as to life and other 
maintenance charges, still it was simple to transmit electrical energy. 
The shaft space taken up was for the latter less than 30 per cent. of the 
air ducts, Then, an 8 in. air pipe in a 20 in. seam meant a lot in the 
Toadways compared with the 1 in. or so for cable. He could recall a 
case where coal cutting by machinery had to be abandoned also on 
account of the endless worry due to leaky pipe joints owing to the 
continual movement of the pavement in the roadways. The use of 
electric cables would have meant success. They had it on the 
authority of H.M. Electrical Inspector of Mines that 96 per cent. of 
the fatal accidents due to electricity were avoidable. so that appre- 
hension on that score could be eliminated with careful attention to 
Installation, 

‚Мг, ANDERSON thought Mr. Brown had opened up a good point in 
іе reference to leaky joints. Was it not the case that the cost of 
ерат to pipes did not appear as such, as the roadmen looked after 
t a whereas with electricity the cost of cable repairs was carefully 
noted. 
Mr. Benson, in reply. said he felt the majority of his critics had 
unnecessarily laboured the superior efficiency of electrical plant. 
hat he admitted, To ventilate by compressed air never entered his 
head. It was only in a troubled field, with an extraordinary number 
of faults and thin seams where compressed air came in useful, also 
for headings his experience so far proved that the '* Liskol" or 

Little Hardy " machines were invaluable. As to costs the boiler 


Consumption at his colliery by the addition of air-driven coal- 
Cutters only increased from 0*554. to 0*75d., less than 1d. per ton of 
"Шри, That was a point he would like to emphasise. 


— 


EDUCATIONAL NOTICES. 


Battersea Polytechnic (London, S.W.).— The following courses will 
be held during the summer term. commencing May 15 :— 
. On “ Electric Lamps and Illumination," Monday. 7:15 to 8:15; 
м and Insulation Testing of Electric Mains," Monday. 8:15 to 
S9: "The Electric Railways of London,” Wednesday, 7:30 to 9:30. 
(In connection with the course visits will be arranged to sub-stations 
and depots.) Fee for each course 2s. 6d. Further particulars from the 
sevretary, 

Technological Seholarships.— The West Riding (of Yorkshire) 
County Council offer technological scholarships, uf which not more 
then four will be of the value of £60 per annum. Applicants must 
` qualified by residence within the administrative county of the 
West Riding (excluding the county boroughs). The scholorships 
Will be tenable for one year (combined day and eveaing courses in 
inection with industries such as mechanic! or electrical engineer- 
14. metallurgy, textile work, &с.). and are intended for young 
‘tans who have hed at least three yeors’ practices! experience т 
Wersshops or their ejuiveloat. .Applicetion forms and porticulars 
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THURSDAY, May 11th. 
ROYAL INSTITUTION. 


from the Educational Department (Technical Branch), County 


Hall. Wakefield. 
Massachusetts Institute of Teehnology.—The Congress of Techno- 
logy. which met in Boston on April 10th and 11th, in celebration of 
the semi-centennial of the signing of the charter of this Institute is 
reported to have been a pronounced success. The opening session 
of the Congress commenced with an address by Dr. Maclaurin, 
President of the Institute, who spoke on ** Some Factors in the In- 
stitute's Success." ‘* Apart from his appreciation of the value of 
all sound learning." said Dr. Maclaurin, `* Wiliam Barton Rogers. 
the founder and first president of the Institute, saw clearly that the 
whole controversy as to the relative merits of science and the classics 
in the field of education missed the mark by placing the emphasis in 
the wrong place. He understood that when one gets to the root of 
things in education. the method rather than the subject is of supreme 
importance, and his insistence on the value of method in teaching 
was the cardinal doctrine in his creed and the one that has contri- 
buted most to the success of the Institute. The idea is familiar to 
us all to-day, the idea of learning by doing." The second day was 
given over to the presentation of papers on various aspects of applied 
science. These papers, which were all given by alumni and mem- 
bers of the faculty. were grouped in six sections and dealt with 
scientific investigation and control of industrial processes, techno- 
logical education in its relation to industrial development, adminis- 
tration and management, recent industrial development, public 
health and sanitation, and architecture respectively. We notice 
Mr. H. M. Hobart among the contributors of papers, his subject 


being '* The progress of electric propulsion in Great Britain." 


Glamorgan С.С. Summer Mining School.—Glamorganshire CountY 
Council have arranged courses of instruction to meet the require- 
ments of the new Coal Mines Bill, and a short course of instruction 
will be given for three weeks during August at the University College, 


Cardiff. 

Instruction will be given in practical surveying, electrical, mechanical 
and mining engineering (workshop practice), with practical mathematics, 
metallurgy and chemistry. courses in gas detection, &c. There will also 
be evening lectures in electrical engineering and a teachers’ course in 
chemistry, geology and physics. Further particulars and forms of appli- 
cation may be obtained from the Chief Education Official, 35, Park- 


place, Cardiff. 


ARRANGEMENTS FOR THE WEEK.  — 


FRIDAY, May 5th (to-day). — 
DERBY Мостету OF ENGINEERS. 
7:30 pm. Meeting at the Mechanics’ Institute, Wardwick. Paper 
on " Electric Steel Furnaces,” by Мг. Joh. Hirdén. 
Roya INSTITUTION. 


9 p.m. Meeting at Albemarle-street. Discourse on “ New Or- 
ganic Compounds of Nitrogen," by Prof. M. О. Forster, F.R.S. 


MONDAY, May 8th. 
GRADUATES ASSOCIATION OF THE INSTITUTION OF MECHANICAL 


| ENGINEERS. 
А p.m. Meeting at Storey »-gate. Paper оп “ The Application of 
Liquid Fuel in Industries," by Mr. О. Wickham. 


TUESDAY, May 9th. 
ILLUMINATING ENGINEERING SOCIETY. 


Spm. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Annual General Meeting. 


WEDNESDAY, May 10th. 


JUNIOR INSTITUTION OF ENGINEERS. 
8 р.т. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Paper: “ Notes on Illumination by Gas and 
Electricity," by Mr. F. J. Hawkins. ` 


3 p.m. Meeting at Albemarle-street. Lecture on “ The Optical 
Properties of Metalhe Vapours,” by Prof. В. W. Wood. Tyndall 


Lecture HI. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Victoria Embankment, W.C. Paper on “ The 
Driving of Winding Engines by Induction Motors.” by 


Mr. H. J. S. Heather. 


FRIDAY, May 12th. | 
PHYSICAL SOCIETY OF LONDON, 


8 ран. Meeting at the Imperial College of Science, Imperial In- 
xtitute-road, South Kensington. Agenda: * Stream Lines 
Past the Elliptic Cylinder and Magnetic Interpretation; by 
Sir George Greenhill, F.R.S., and Col. В. 77. Hippislev, R.F.: 
“ The Method of Constant Rate of Change of Flux asa Standard 
for Determining Magnetisation Curves of Tron.” by Messrs. 
J. T. Morris and T. H. Langford: and ^ Demonstration of an 
Electric Thermo Regulator," by Prof. H. L. СаНепЧаг, E.R.S. 
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THE VOLTAGE BETWEEN COMMUTATOR SEGMENTS. * 
BY THEODORE HOOCK. 


Summary.—The author shows that the maximum voltage between 
commutator segments depende on the saturation of the magnetic circuit, 


and he pointa out how it increases, in the case of a motor, when the speed 
is raised by shunt regulation. 


It is very important to know the magnitude of the maximum pres- 
sure between the commutator segments, in order to design a good 
machine. In machines without commutating poles, a maximum 
voltage between segments of 30 to 35 volts will cause sparks to appear 
at the brushes, while if the commutator is in a bad condition, 40 volts 
may cause an arc or flash-over. With 500-volt traction motors 
without commutating poles, the pressure between segments usually 
reaches the upper limit (30 to 35 volts), when so-called harmless 
sparks are seen, but in case of sudden voltage variations due to short- 
circuits, &c., a flash-over occurs between the brushes and frame, due 
to the momentary increase in the segment-pressure. 'ТЫз may also 
happen with commutating-pole machines, on account of the small 
air-gap and high specific armature loading (А5). 

Practical values of the pressure between segmenta lie between 12 
and 25 volts, in any case lower than 30 to 35 volts. With a maximum 
voltage of 50 volts, even with sparkless running and a clean commu- 
tator, there is a tendency to flash over. 

1. Open-Circuit Field.—The pressure between adjacent segments 
at any point is a function of the speed of rotation of the coils between 
the two segments and the resultant field at that point. If E=in- 
duced E.M.F., 2p-— number of poles, 2a = number of parallel paths in 
armature, k— number of segments, the mean pressure between seg- 
ments on open-circuit is (Fig. 1, curve a) :— 

еа Et DIE. аа ow o£» wl) 
P This assumes that the field-curve is rectangular, so that the pres- 
eure varies from +e to —e at the neutral point. Assuming the field- 


Ею. 1. 


a-- Ideal field curve ; b= Actual field curve on open circuit; с= Field curve оп load; 
d= Armature field. 


curve is sinusoidal, the value 2, in equation (1), becomes z—that is, 
ео is 1-57 times as large.t Measurements on standard machines give 
values about 45 per cent. higher than equation (1), and 8 per cent. 
smaller than by the substitution of 7 for 2. 

Introducing a factor, which varies between 2-7 and 2-9 according to 


the ratio of pole-arc to pole-pitch and to the shape of the field, we 
obtain the more accurate equation (Fig. 1, curve b) :— 


(2-7 to 2-9)a. Ep 
quw n (2) 

We also obtain the same result from the particulars of the machine. 
If B, = density in the air-gap, /; = ideal length of armature, w= turns 
per segment, we have 

e,—2 pja B,.v.L.w.10-*. . E.P QE us 

By means of this equation the distribution of the density in the gap 
can be obtained. It must be noticed that this only gives the actual 
field-strength with full-pitched lap windings; with series windings 
only а mean value over all the poles is obtained. This, however, has 
very little effect on the maximum pressure between segments. 

2. Armature Field.—1f the brushes are kept in the neutral posi- 
tion, а very small excitation of the main poles suffices to send full- 
load current through the armature at normal speed. In some cases 
even, remanence in the field system will be enough to supply many 
times the full-load current on short-circuit. If it is desired to test 


(3) 


+ Abstract of an article in the * Elektrotechniuche Zeitschrift.” - 
T Arnold, “ Gleichstrommaschine.” : 


the machine with full-load current, either the speed must be reduced, 
or resistances must be connected in series with the armature, or the 
remanence must be eliminated. Shifting the brushes also has the 
same effect. 

Curve d in Fig. 1 represents the armature field. Its zero value 
coincides with the centre of the pole. On each side it follows a 
straight line and reaches its maximum at the pole-tips. Since the 
armature field follows a straight line only with a concentric pole-arc, 
we will only consider this case. 

We are now only interested in the maximum field strength and the 
pressure between segments on short-circuit, which is proportional to 
the field-strength. 


The maximum density in the gap under the pole-tip at short- 
circuit is :*— 


Б; . AS 
B, = 16.k,.8 ә . ° е ә ә е (4) 
and the maximum pressure between segments at short-circuit 
e, — 2p/[a. В,. 1.0.7. 10-5, * e ° L| e е (5) 
where b — ideal pole-arc, 
AS — armature ampere-conductors per centimetre, 
k,=factor taking the slot openings into account, 
ё=ајг-рар., ш 
В; 


| 
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8 
А.Т. рег pole-pair 
FIG. 2. —OPEN CIRCUIT CHARACTERISTIC OF A MOTOR WITH A 
SPEED VARIATION OF 1:6 BY SHUNT REGULATION. 


The calculation of e, is of importance for boosters, and all machines 
which work without excitation or with weak fields and high armature 


reaction. It is also useful for testing standard machines on short- 
circuit. 
If the density in the gap is found from equation (4) to be 


Ba < 4,000 to 5,000, 
во that the density in the teeth 


B, < 12,000 to 15,000, 


equation (5) can be used for e, without correcting for saturation. 

If, however, the iron is saturated, the open-circuit characteristic of 
the machine can be used with sufficient accuracy for calculating ел. 
Assuming that we find from equation (4) that B, — 11,400, there is 
no longer proportionality between the density in the gap and the 
ampere-turns. 

In Fig. 2 we find O—/ ampere-turns on the main field for 
B=11,400, or, employing the armature field, we have, for an 
ideal gap-density B, — 11,400 and b,. AS armature ampere-turns, an 


actual gap-density of 11,400 A ; or, in other words, the pressure be- 


* Arnold, ** Gleichstrommaschine." 
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These are practically the same values as those obtained by the pre- 


tween segments with full-load short-circuit current equals, from 
vious method. 
As a general rule, therefore, it is sufficient to calculate the gap- 


density for the top speed, correct it once for all and then put the 
maximum pressure between segments proportional to the speed. 

For traction motors with commutating poles severa! firms make 
use of shunt regulation for varying the speed. | 

The use of compensating windings makes it possible to reduce the 
field-distortion on load to a minimum. They are. therefore. em- 
ployed when high pressures between the segments are unavoidable. 
or when heavy rushes of current or sudden high overloads are to be 
expected. If it were possible to make the compensating ampere- 
turns exactly equal to the armature ampere-turns under the pole, 
no increase in the pressure between segments would take place, but 
since this is not possible, the distortion varies between 5 and 10 per 
cent. on load, either positive or negative. 

It has been assumed in all the above calculations, that the brushes 
remained in the neutral line; shifting them increases the pressure 
between segments. The position of maximum pressure is affected bv 


the dimensions of the pole-tips, the breadth of the pole and the 
The maximum usually occurs under one 


strength of the excitation. 
Strongly saturated pole-tips are also desirable, 


corner of the pole. 
since they considerably reduce the maximum pressure. 


It is not possible to calculate the field-distortion accurately, not 
even with a theoretically correct method, because the magnetic re- 
luctances can only be determined at low saturations. Even the 

If we 


arrangement and dimension of the field-coils affect the result. 
are given measurements for one shape of pole, good agreement with 


the calculations can be obtained. 


ea, = 2p/a 11,400 2. l;.v.w.10-5. 
3. The Resultant Field.—If the machine is loaded, the resultant 
Since we 


field-curve takes the shape shown by curve c in Fig. 1. 
start with normal excitation on the main poles, we cannot neglect the 


equation (5), 


effect of saturation. 

The armature teeth, air-gap, pole-shoes and armature core are 
traversed by both the main and armature fields, and we can calcu- 
late the field-curve on load by superposing them.* Ав already теп- 
tioned, the open-circuit characteristic suffices for this. In Fig. 2, the 
point a, represents the E.M.F. on full-load. Drawing now the arma- 
ture ampere-turns 5,AS to the right from a, the ratio of the ordinates 
cd : bd gives the increase of pressure between segments on full-load. 
An example will illustrate this. 

In motors having a speed-variation of 1:4 or 1:6, the main ampere- 
turns are only a fraction of the armature ampere-turns at the higher 
speeds. We can, therefore, neglect the effect of the main field on 
the armature field and calculate the pressure between segments as 
for a machine on short-circuit. 

Consider now a motor having a speed variation of 200 to 1,200 
revs. per min., of which the open-circuit characteristic is shown in 
Fig. 2. We are given the following data :— 

AS1/,= 205, b; — 21-5em., v— 0-215 n, 2—2 mm., J;— 22 cm., k= 147 
segments, Е—=220—23 = 197 volts, ш=3 per segment. 

At full-load and п=1,200, v=25-8 m/sec., and we have, from 
equation (4), for the ideal gap-density, р 

21:5. 205 
В,= 1.6 .12. Qo ad. 

We now find the point h in Fig. 2 and from it the point g on the 
curve, which gives an actual gap-density of Ви == 6,300. Placing 
this value in equation (5), we obtain the maximum pressure between 
segments at full-load and 1,200 revs. per min. to be 

«=. 22, 6,300, 25:8. 3.22. 10543 volts, 

Hence, we have :— 

At full-load and n= 1,000 
1,000 ,5 an. 

= 1.200 43 = 35-9 volts, 
at full-load and n= 800, 

€, "d 43— 28-7 volts, 


SURGING OF SYNCHRONOUS MACHINES.* 
BY E. J. BERG. 


Surging, or what is often called hunting of synchronous machines, 
resulting in pulsations of current and voltage. is one of the most per- 


plexing and annoying of the phenomena with which the central 
It is always associated with pulsation in 


station engineer meets. 
The pulsations may be caused bv the lack of 


speed and in power. 
uniformity of the speed of the prime mover, or by the electrical 


operation of the machines, or by both. With the limitation of speed 
variation of prime movers imposed by electrical manufacturers, 
there is little likelihood that the cause of the hunting is the prime 
mover if the governor mechanism and its dashpot is of good con- 
struction. It is more likely to be due to insufficient dampening of 


12 
at full-load and n — 600, 
pies 600 43—921-5 volts, the magnetic circuit of the machines or to too much dampening, or 
1,200 in general to the electrical constants of the circuit. The theory of 
this phenomenon is fairly well understood, at least in so far as it 


applies to ideal machines. 
The author takes the case of an alternator supplying a synchronous 


‚ motor, and shows that there is a critical minimum value of reactance, 
corresponding to the resistance between the generators and the 


motor. which minimum value depends upon the amount of speed. 
It is given by r tan a, a being 


variation of the alternator armature. 
It is evident, therefore that the required 


the angular displacement. 
reactance for stability is practically insignificant—far less than that 


which is found in any commercial machine. ‘Thus, there can be no 
difficulties bv such small speed variations. 

The trouble is most often traced to defective design of the govern- 
ing mechanism of the prime mover or to characteristics of the 


synchronous machines which do not appear in text-books or ideal 
With sudden change in excitation the flux changes 


machines. 

more slowly than the excitation on account of the effect of eddy- 
currents. Depending upon the field construetion, the time required 
to build up the magnetism in the field may vary from a fraction of a 
second in laminated structures to 10 seconds or even longer in struc- 
tures of solid steel. or in structures of laminated steel with embedded 
squirrel-cage windings. The flux produced by the armature M.M.F. 
would appear simultaneously with the current if the magnetic struc- 
ture were perfectly laminated, and if the field-winding was open- 
circuited. In reality the structure is seldom so well laminated that 
no eddies occur, and the field-winding is alwavs excited—that is, 


at full-load and n= 400, 
‚_ 400 
= 1900 43—14-3 volts. 


= 


i is clear from this how large an increase can be obtained in the 
n between adjacent segments by weakening tho field. The 
Pressure at no-load is about 8 volts, so that,we have 1-8, 2-75, 3-05, 


RE times this value on full load. 
‘ow we have not taken the main field into account here, but the 


following caleulation will show that this omission introduces no 


appreciable error, ТЕТ | 
At full-load and n=200, let a, (Fig. 2) represent the E.M.F. Then 


Cuar, 18 Increased in the ratio dc, : db,, as shown above, and we have 
2-9. 2. 197 de, 
e= a 2. 197 dey _ 8:9 volts. 

jm 147 0, 

ks | о 18 doubled, the gap-density is halved, and, therefore, 
EV we find a, in Fig. 2 at a point where 

T | В=$. 7,100=3,550. 

"o M ae the armature ampere-turns, we obtain the maximum 
tween segments at 400 геув. per min. :— 


477875155 volts. 


Similarly ;— б " 
At 600 revs. per mi ut. 
• min., 6 = S= $ . ® . 
E pane оБз SEO NOS closed upon itself (through the exciter); thus, at the best, the flux 
rp appears later than the current causing it, and much later if the field 
Thus, while two machines may 


At 800 геуз. per min., (ug T es 29-2 volts. poles have squirrel-cage winding. 
004 


have the same electrical constants, the same armature resistance and 

| ос reactance, the same excitation of full load and no-load, the same 

At 1,000 revs. per min., 6,77 7-8-5 = 86:3 volts. о i isti he inst: f chi i 
ob armature reaction, their characteristics at the instant of change of 

ee svn- 


» 


load may be very different. 
In calculations of generator characteristics. the term 


chronous reactance " is usually introduced ; it means a fictitious 
* Abstract of a Paper read before the Western Society of Engineers. 


—— 


At 1,200 revs. per min., e; = 78° % 43.3 volts. 


096 D 


$ E + 
Arnold, “ Gleichstrommaschine.” 


~ 
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reactance which gives the same effect as that of the self-induction and 
armature-reaction combined. This term is justified in an ideal 
generator having uniform magnetic reluctance in all positions of the 
armature, and having a magnetic structure which permits the flux 
to change at once with the change of M. M.F. Obviously, ina machine 
with good mutual induction between field and armature-winding, a 
machine with squirrel-cage winding. this condition is not fultilled. 
The result is that if, for instance, full-load is suddenly thrown on the 
machines of the two tvpes. in the first tvpe the machine will take its 
load when the speed has dropped so that the angle between induced 
E.M.F. and terminal E.M.F. is, sav. 15 deg.. whereas, in the latter 
type it may be only 1 deg. 

The same applies to the synchronous motor, but in this case the 
different characteristics plav an important part in the stability of 
operation. The author considers the behaviour of the two types of 
motors when operated from a large generating station over à non- 
inductive line, and shows that for a particular case whilst the motor 
with excessively damped field-cireuit can be loaded up to the same 
output as the first type if the load increases slowly. it will shut down 
immediately if more than about 20 per cent. of full load is suddenly 
thrown оп. He concludes thet such a motor should have some ex- 
ternal reactance if it is to be able to carry pulsating load, and that 
whilst both types of motors are by theory less stable the greater the 
resistance, the second type is far more sensitive. A motor of the 
first type—that is, a motor with laminated field—while often operat- 
ing satisfactorily may, however, be unstable on account of excessive 
reactance. 

Every synchronous machine has a natural period— that is, à period 
at which it will oscillate when adjusting itself from one load to 
another. The frequency is practically proportional to the square 
root of the field-excitation and inversely proportional to the square 
root of the moment of inertia. While such oscillations always take 
place with changes of load. they are usually of little importance, 
since they cover a small phase angle only. И. however. the svn- 
chronous motor is supplied with power from an alternator whosc 
speed for some reason or other pulsates at the same rate as the 
natural period of the motor. then а condition of resonance takes 

lace and the machines cannot operate satisfactorily in parallel. In 


| . | 
such ease, the remedy is obviously to change the natural period. 


which сап be done by increasing or decreasing the moment of inertia, 
or by changing the air-gap and thereby the excitation. 

In general. it тау ђе concluded, as far as the electrica! side of the 
surging problem ix concerned, it can he solved by one or more of the 


following alternatives : (1) Reduce the ohmic resistance between 


the machines. (2) Exclude all external reactances and put field. 


damping devices on machines of laminated fields end quick magnetic 
circuit, especially if the synchronous impedance is great—that 15. it 
they, as generators, have poor regulation. (3) Add extra reactance 
in high-speed machines having good mutual induction het ween field 
and armature and sluggish magnetic circuit. (4) Change the natura! 
period by change of air-gap or addition of flywheel, Хе. 

While thus something can be done by changing the electrical con- 
stants. it is but seldom that this is necessary. Ninety-five cases ot 
every hundred can be traced back to some mechanical defect of the 


prime mover. Usually the governor is too sensitive, or there is some 


play in the various links connecting the governor proper with the 
steam-admitting valves. Sometimes, by the very nature of the drive, 
difficulties can be anticipated ; for instance. when several generators 
or motors are belted to the same shafting, when it is always possi! ле 


that the pulleys might be of slightly difierent diameters or the lets 
of greatly different quality. 


In the case of hunting between direct-connected engine-driven 
units, it is easily ascertained if the governing mechanism is at fault by 
disconnecting it and operating bv throttling. Should hunting still 
persist, it would seem necessary to resort to some of the three elec- 
trical remedies suggested, and, if these are impractical. to add some 
flywheel capacity. In conclusion, it is believed that any surging 
difficulty can be solved by the remedies suggested ; indeed. with 
practical experience of a large number of cases, the writer has never 
met. a case which could not Бе disposed of hy them 

DISCUSSION, 

Mr. P. JUNKERSFELD said some trouble occurred in Chicago with motor 
generators on the 25-cyele system. When the first motor generators 
were installed. the source of power was principally from a large donble 
current generator, which, however, carried some elevated rulway load. 
resulting in fluctuation of speed of the engine. 


The hunting troubles 
were minimised, although not entirely remedied, by anti-hunting de- 


vices on the pole pieces. A year or two later, by squirrel-cage windings 
on the motor the troubles were further reduced, They, however, had all 
disappeared since the advent of the steam turbine. 


Mr. Е. E. Drprey thought that in most cases much better regulation 
could be obtained with a sensitive governor if the snsitiveness could b^ 


a 


regulated in such a way as to prevent the governor over-travelling. He 
thoroughly agreed with the author on lost motion in the governor con- 
nections. Those who had not had a geat deal of experience with water- 
wheel and engine-driven machines could not realise how very small an 
amount of lost motion could be felt. 

Mr. D. W. Roper referred to early single-phase central station ex peri- 
ence. He found that by connecting their monocyclic windings (supple- 
mentary or “ teaser " windings connected to the middle point of the main 
winding and used for supplying three-phase motors) two machines which 
exhibited no tendency whatever when operating single-phase to keep in 
step ran in parallel very well. Again, a 1,000 kw. rotary which gave а 
fluctuating voltage when supplied from engine-driven units, ran very 
smoothly when the Fisk-street (Chicago) turbine plant was used. 

Mr. W. B. Jackson did not remember having come in contact with a 
case of surging of alternators where some sort of device had not been 
worked out to make parallel operation possible. and asked if there were any 
cases that had not been cured. 

Мг. G. W. Cravens asked as to cross currents in the neutral. 

Dr. Bera, in reply, said that triple frequency currents were of no con- 
sequence in connection with hunting. Experience showed that the very 
sensitive governor was no good as far as parallel operation was con- 
cerned ; and if it were practical to operate machines on the throttle there 
would probably be little or no trouble in parallel operation. It was 
necessary to have a powerful dashpot, so that the governor was almost 
inoperative except in emergency. И was now relatively easy to cure 
hunting, but this was not the case 18 years ago. 


ILLUMINATING ENGINEERING SOCIETY. 


—À— 


At the meeting of this Nociety held last weekat the Royal Society 
of Arts. two Papers of considerable interest were read. The first was 
by Mr. Haydn T. Harrison, and was entitled 


“The Ratio of Light to Illumination."' 


The author considers light as that which eauses illumination, 
whether that illumination is visible or not. He agrees, for instance, 
with Mr. Trotters definition of illuminution as depending simply 
on the quantity of light falling upon a surface. and that it has nothing 
to do with the colour or retleeting value of that surface. Therefore, 
it would he, strictly speaking, inaccurate to state that an instrument 
such ax the Holophane Lumeter indicated the illumination, except 
when it was pointed at a white screen of similar material to the 
sereen in the instrument itself. 

To demonstrate his point the author has carried out the following 
experiments with his " Universal " photometer, ах made by Elliott 
Bros. Ву replacing the standard comparison screen in the instru- 
ment bv the various tinted wall. papers which Mr. Waldram used 
in his experiments (referred. to in the foliowing Paper) the increased 
illumination necessary in order that the rays retleeted. from such 
wall-papers should have the same effect on the eye as when a white 
paper of similar surface to the photometer screen was used could be 
ascertained very accurately. The results are as follows :— 


я lnereased illumination 
Colour, 


necessary. 
zieht ted uae ore ae INE DO eia И 3:5 times 
Dull cardinal red........... TI naw ЧИ Зы 
Mediam ООО УК ОО ОО О Tete с ite +з , 
LAGE ЛИ. эмалды анода ада "UE ENS 
BPO. UL MT а ae TO y, 
КАЛ ЖОО ООЛО О о ош 2 


Another interesting point that these tests proved was that the 
angle of incidence of the light таун closely followed the cosine law 
over the greater part of the angular movement, despite the fact that 
the surfaces of these wall-papers were far from plain. 

The next experiment was to ascertain tho value of the light re- 
tected from the area of these papers compared with that from white 
blotting paper, and though these tests were made under very dif- 
ferent conditions and very roughly, they coroborated the figures given 
above, thus proving that an instrument of the Holophane Lumeter 
class measures correctly the irregular retleeting value of a surface. 

Mr. ‘Trotter once said: “Nuch terms as illumination, brilliancy, 
brightness, intensity. and luminosity are generally employed. by 
different writers to express ditferent ideas, and are often used in a 
confused, vague wav." This, unfortunetely, is still true to-day. so 
that it is dificult to tix definitely a unit which accurately describes 
retlecting value. The author doubts whether a better word than 
“luminosity ` could be chosen. Sir William Abney describes lumi- 
nositv as brightness resulting from illumination, which is exectly 
what the Holophane Lumeter measures. But in this case are we 
to regard “luminosity” as denoting luminous Нах per unit area, 


so that it would be expressed, зах. in lumens per square inch Y Or 
as denoting candle-power per unit of area ? | 
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. With regard to the other terms, personally I use them in the fol- 


lowing sense :— | 
I4gM.—The emanations from а light source. 
IllusWnalion.—The extent to which anything is illuminated ; 


foot-candles. 
Briliancy.—Refers to primary light source and is candle-power 
divided by area. 
Intrinsic | Brilliancy.—Candle-power per unit surface (square 
centimetre). 
Brightness and Intrinsic Brightness.—Sams as brilliancy. 
Luminosity or Luminous Intensity.—Same as brilliancy, but applied 


to secondary sources of light. 


I only put the above table forward as suggestive, and would like 
to see the terms “ brilliancy " and ** brightness " always applied to 
primary light sources, as considerable confusion, which is now caused 
by their indiscriminate use, would be obviated. For example, many 
people talk about a bright light, and this, under the above classifica- 
tion, would be correct; but for an artist to talk about а bright 
colour would be incorrect. 

If luminosity or luminous intensity is used as applied to indirect 
vr secondary sources of light, the value of these sources could be 
stated in lumens instead of candle-power, which would simplify 
matters considerably. For example, if we could state that any given 
area in 4 room was illuminated to a certain degree in foot-candles by 
‘direct light from a source, plus so many lumens in the form of indirect 
illuminstion, we should know at once the relative reflecting value 
of the surroundings of the light source, and also the likely density 
of the shadows. This would not be a difficult thing to measure, as, 
by shading the direct light from the measuring surface, we get tho 
illumination due to ths lumens (indirect lighting) only. 

The measurement of the illumination derived from all sources is, 
‘of course, an easy matter, such instruments as the Trotter photo- 
meter, Holophane Lumster with subsidiary screen, and several others 
being available for tho purpose; but to ascertain the light value of 
the original source of such illumination is а very different thing. 

The only satisfactory mothod is either to eliminate all reflecting 
sources ог to remove the lamps to the test-room. In either case the 
question presents itself as to what is the light source—is it the lamp 
only, or the lamp plus the globes and reflectors ? 

It must be borne in mind that globes and reflectors only enhance 
the lamp's value as a light source for the purpose of giving direct 
illumination, and often depreciate its value from the point of view 
of the reflected illumination derived from the surrounding objects. 
Therefore, the value of the naked lamp alone must be known, and this 
в, of course, easy to ascertain by the usual photometric methods. 
The value of such a lamp plus globes or reflectors is а more compli- 
cated: matter, owing to the area of tho light source being increased, 
and thus interfering with the square law of photometry. Under 
these circumstances, unless means are available for obtaining the 
Profile curve of lighting, the only way to ascertain the illuminating 
Value of a light source, including reflector, &c., 1s by ascertaining 
the illumination resulte. For this reason I would suggest that all 
makers of lamps who wish the apparatus supplied by them to be used 
to the best advantage should accurately state the candle-power de- 
rived at various angles. 

‚ This naturally leads to the consideration of the relative merits of 
lights with reflectors or globes which increase tho illumination in the 
direction ! required, versus unprotected lights from which good 
illumination is obtained by using the walls or ceiling as reflectors. 
It is obvions that, as regards efficiency, the use of reflectors will gene- 
rally have the advantage. Take, for example, a room with white 
ceiling and walls. Tho upper hemispherical rays are reflected back 
into the room and usefully increase the illumination, but, on the 
other hand, a reflector placed directly over the lamp, provided it 
receives all the upper homispherical rays, will even more efficiently 
| on to the remainder of the room where illumination is 
required, but will leave the upper part of the room in comparative 
In the case of а room which has not a white ceiling and 
wall-paper the efficiency of a reflector will be comparatively higher, 
and, what is even more important, will remain constant owing to the 
fact that it can be cleaned more often than it is convenient to white- 
wash the ceiling and walls of a room. But the physiological (light 
анод) effect is different, because the illumination is derived from 
^ single source, while in the other case it emanates from all directions. 
A person entering a room with light-coloured ceiling and walls 
dd Often state that it is better illuminated than a similar room 
where tho surroundings are dark coloured. Nevertheless, the illu- 
mination in the latter case may be better than in the former, and 
E bly the physiological effect would eventually prove more gene- 

У satisfactory as th» high luminosity of the surroundings would 


tend to close the iris, thus producing a trying effect on the optic 
Nature ` 


nerve if an attempt to work is mado under those conditions. 


tones down the luminosity of surroundings as the brilliancy of the 
sunlight increases by providing them with a covering of green which 
is restful to the eye. 

Artists have learnt that in order to depict high illumination they 
must have strong contrasts, such as the deep shadows provided by 
Nature, and I think in this respect they teach illuminating engineers 
& lesson. Shadowless illumination is always depressing, just as a 
day when the sun is obscured by clouds is depressing ; and I think 
it would be wise to deliberate carefully before any system of shadow- 
less illumination is adopted, and to remember that the object of all 
illumination is to produce an effect by which the outlines of objects 
are easily seen; which result is greatly assisted by the effect of light 


and shade. 
Mr. P. J. WaLDRAm then read a Paper entitled 


* Some Notes on the Effect of Wall Papers on Illumination," 


When one considers the enormous development of the gas and electric 
lighting industries throughout the world, it seems strange that few 
exact rules should exist which would enable any given degree of 
illumination to be predetermined from illuminating units of given 
candle-power distribution. 116 is no exaggeration to say that very 
few experts could say whether the factor of reflection and counter- 
reflection in any given case will increase the total illumination by 
10 per cent., by 50 per cent., ог by 100 per cent. A not unusual 
way out of the difficulty is to calculate the direct flux only, leaving 
any increase due to reflection to make up for subsequent deterio- 
ration in lamps. 

It is, moreover. à direct temptation, in cases where economy is of 
importance, to specify shades which tend to concentrate the rays of 
light into & given specified working plane, leaving the walls and 
ceilings objectionally dark, and leaving the working plane under the 
disadvantage of a strong undiffused light, very liable to cause sha- 
dows and glare from glazed surfaces. The secret of all successful 
artificial illumination is to approximate as closely as we can to those 
conditions of daylight under which our eyes have developed ; and 
the property which all artificial illuminants lack is diffusionn. 

Our eyes accept without protest huge differences in range of day- 
light because it is so perfectly diffused by the enormous depth of 
atmosphere through which it must pass; but а difference of even 
two or three foot-candles in artificial illumination will cause con- 
siderable inconvenience. 

Optically, it would appear that the correct policy is to utilise as 
fully as possible the reflecting and diffusing properties of walls and 
ceilings, and to afford relief from trying uniformity by the use of 
coloured surfaces, in positions where they will catch the eye without 


unduly reducing the efficiency of the installation. 
What is expected of any scheme of artificial illumination is as 


follows :— 
(1.) That the working or table plane of the room shall receive an 


equable light, as much diffused as possible, sufficient for the pur- 
poses for which the room is to be used without being excessive. 

(2. That the walls and ceilings should receive and reflect such 
an amount of light that they appear to be neither too glaring nor 
too dull, with all essential architectural features brought into suffi- 
cient prominence. 

Up to the present it has been customary to neglect more or less 
the wall and ceiling illumination and to consider the working plane 
illumination as being a criterion of the whole. This is not only 
wrong, it is injudicious. The walls are what practically every one 
unconsciously judges by. According as they are bright or dull, 
warm in tint or cold, so, rightly or wrongly, the illumination of the 
room is popularly classed. The light reflected by the walls and 
ceilings has a psychological effect upon those who use, judge, and pay 
for it, which neither the architect nor the lighting expert can afford 
to disregard. Commercially, too, the reflected light from walls and 
ceilings is important, and it ought to be understood that a large pro- 
portion of light which falls upon walls and ceilings of poor reflecting 
capacity is absorbed permanently, and represents monev thrown 
away without any result. 

A dark-walled room with a dull ceiling will not only alwavs look 
dull but also will actually be decidedly more expensive to light than 
a similar interior possessed of better reflecting surfaces. Light walls 
not only impress the user, they also assist very materially to illu- 
minate the ceilings, the table planes, and themselves. Considering 
that rooms can be illuminated entirely by reflected light from the 
ceiling and walls with an almost entire absence of shadow, it is 
obvious that ignorance of the value of such an important factor is 
almost inexcusable. There is a need for recognised standards of 
surface brightness which will be satisfactory for different classes of 
interiors, and the author ventures to suggest that the Council should 
take steps to establish such standards. 

The predetermination of interior illumination is, at first sight, by 
no means an easy problem. But however complicated reflection 
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may be. its total effect at any point can be ascertained by simply , per cent., was temporzrily fitted with two 35-watt Mazda pendant 


screening off any direct rays previously incident on that point from , 
the light source. If such results were obtained, averaged, and 
recorded for a sufficiently large number of interiors and conditions,. 
there would be little difticulty in determining, at least approxi- 
matelv, what reflected illumination might be expected from апу 
given flux of direct light on walls and ceilings of diflerent colours and 
textures. 

The author suggests that the reflection co-efficient for any paper, 
colour, or texture can be ascertained with sufficient accuracy for all 
practical purposes by measuring its apparent surface brightness in 
а direction normal to its surface, as compared with that of white blot- 
ting paper. a Holophane Lumeter standard card, or any other suitable 
standard under the same illumination. 

Candle-power curves of lamps and shades are not used at the | 
present time to anything like the extent which they ought to be, and 
to which they would be were it possible for the lighting expert to 
obtain them readily for any combination of lamp and shade. It is, 
however, no small matter to place a lamp and its shade upon a photo- 
meter bench and test it at all angles ; and if it were possible to obtain 
а fully accurate eurve from a lamp and shade either in actual use or 
fixed temporarily to a point, doubtless they would be used more 
largely. The author suggests the following method as being simple 
and sufficiently accurate for practical purposes. 

To one end of a light wocd lath is fixed a vertical bent plate of tin 
blackened and marked in degrees and carrving a plumb bob so that 
the angle with the horizon at which the rod is being held can be at 
once read off. Part of the tin plate is bent at right angles to the 
direction of the lath. and a plate of known whiteness—white blotting 
paper or à Lumeter test-plate—is attached by means of a rubber 
band. А blackened brown paper screen is held or hung behind the 
lamp and shade to be tested; the lath is held with the point just touch- 
ing the lamp. The illumination in foot-candles preduced on the 
test-plate is then read, with the lath held at different angles. "This 
illumination (except in а blackened room) is produced partly by 
the lamp and partly by retlection from surroundings, or even by 
other lamps. The ravs coming from the lamp alone are isolated 
from the extraneous light. as follows: A small black sereen of such a 
size as just to screen all the rays from the lamp and shade, but noth- 
ing else, is held in а notch in the lath, and a reading taken under these 
conditions represents the extraneous light only. The difference 
bet ween the two represents the direct rays from the lamp апа shade 
only. The net foot-candle readings divided by the square of the 
length of the lath used give the required candle-power at various 
angles. The methed gives curves which approximate very closely 
to those obtained in the laboratory, and it also enables curves to be 


measured for gas mantles, oil lamps, wax candles, &c., which are 
very difficult to obtain in any other way. 


| 


à 


A very exhaustive series cf tests on the increase in flux due to 
reflection was carried out by Sharp and Millar in America last усаг 
in à room about 12 ft. by 12 ft. by 10 ft. high, with a powerful pen- 
dant lamp near the ceiling. The walls were `` grevish-white," the 
ceiling white. and the floor brown linoleum. Briefly summarised | 
the results are as follows: the lamp used directed an average flux | 
of 1-20 foot-candles on to the ceiling. 2-50 foot-candles on to the walls, 
and 1-25 foot-candles on to a table plane 3 ft. from the floor. It was 
found that the total effect of retlection and counter-reflection from 
walls and ceilings under these conditions was equivalent to an average 
secondary tlux of 1-90 foot-candles on the walls and 0-65 foot-candles 
on the ceiling. whilst the illumination on the table plane was doubled | 
to 2-5 foot-candles. 

This test gives only the results for one size of room, one scheme 
of colour, and one scheme of lighting. What we require are more 
numerous (if less detailed) results obtained in à number of rooms of 
а егеп sizes with diflerent schemes of colour and with varying pro- 
portions of light thrown upon walls, ceilings, and floor respectively 
by means of light units at varying heights with various shades. 

'The author is making à number of such tests of different rooms. 


The method adopted is to divide the floor, walls and ceilings into a | 
number of equal rectangles. 


The candle-power distribution curves | 
of the lamps having been measured as before deseribed, readings 
were then taken with an illumination photometer of the illumination 
received by a detached test-plate in the centre of each rectangle. 
Then another series of readings was taken with a small black screen 
placed about half-way between the test-plate and cach lamp, so as just 
to cut out the direct lamp rays whilst obliterating as little as possible | 
| 
| 


of the light reflected from the ceiling. This second test of readings | 


isolates the increase due to all reflections and counter-reflections. and 
the difference between the sets of readings should equal the direct 
flux as calculated from the candle-power curves. 

А room about 19 ft. by 12 ft. 3 in. by 10 ft.. papered with very dull 
red paper possessing à co-efticient of reflection of only about 11} 


: to be taken into consideration. 


lamps and tested with different Holophane shades varying the inci- 
dence of the light rays. The wal!s were then altered from such an 
approximately worst ccnditicn to an approximately Lest by covering 
them temporarily with white lining paper with a co-efficient cfi re- 
flection of 100 per cent., and similar readings were taken. И is pro- 
posed to compare the results thus cbtaincd with a series of testa 
which, I understand, is now being made by Holophane, Ltd., in а 
smaller room hung with a series of different colcured papers. The 
Holophane tests should be of great value when ccmpleted.9 As far 
as the author's results have been carried it оџа appear that under 
average conditions the increase of flux cf illumination on walls by 
reflection tends to vary scmewhere frcm Letween 50 per cent. and 
70 per cent. with white wall paper dcwn to Letween 20 per cent. 
and 30 per cent. with very dark papers. The increase of flux of 
illumination on white ceilings appears to ke in about the same pro- 
portion as on the wall papers to which they are adjacent. The 
increased illuminaticn cn table planes in fcot-candles appears to. be 


about a mean Letween the increases in fcot-candles of the flux on 
the walls and on the ceiling. 


ta. 


DISCUSSION. 


Mr. A. P. TROTTER, in opening the discussion on the two papers, referred 
to the formula for obtaining the increase in illumination due to reflections 
and counter-retlections. The illumination was increased in the ratio of 
1/(1 — coefficient of retlection). He also suggested tests on a small model 
room with, say, a } c.p. lamp and various samples of wall paper, carpets, 
&c. 

Mr. Justvs Eck thought Mr Harrison's definitions were just what was 
wanted. All manufacturers would supply distribution curves of candle- 
power for their lamps, if certain that these would be put to proper use. 
From his experience abroad he disagreed with the remark that Nature 
provided a green surface where necded. 

Mr. V. Н. MackiNNEY referred to the use of a white card with the 
Holophane Lumeter for ascertaining illumination, and described a num- 
ber of tests he had made with a model room and wall papers of various 
colours {о ascertain the amount of energy necessary to give the same 
amount of illumination in each case, and also with different distribu- 
tions of the light. 

Mr. T. Е. Висенте did not know of any really shadowless illumination. 

Mr. J. G. CLARK asked whether in a room of given size the illumina- 
tion varied inversely as the square of the linear dimensions. | 

Mr. W. В. Raw risas thought the authors had overlooked the question 
of comfort, as their remarks seemed to advocate the use of white walls. 
Again, rooms were generally not square, and pictures and curtains had 

Moreover, it was impossible to lay down 
fixed rules: each room had to be considered by itself. | 

Мг. J. Немитт referred to the necessary points to be considered. viz., 
the avoidance of glare, the sudden changes from bright to dark surfaces. 
and eye strain, 

Mr. Нлурх Harrison, in reply to Mr. Eck, said that the latter should 
not go to countries for the conditions in which his eyes were not adapted. 

Mr. WarpnAw. in reply. remarked that tests on small models were not 
easy. His experiments showed that tests on а room 10 ft. square were 
not comparable with results in larger rooms. He thought that the 
illumination more nearly varied inversely as the linear dimensions than 
as the square of these. His experience was that the Holophane Company 
were the only firm from whom he could obtain the desired information. 


After the бнАшмАх, Mr. В. J. Wallis-Jones, had made а few remarks, 
the discussion was concluded. 


AN ELECTRO-DYNAMIC METHOD OF INVESTIGATING 
THE INTERIOR OF THE EARTH. 


ВУ DR. H. LOWY. 


Summary. —A brief description is given of a method cf investigating 
the interior of the earth due to experimental researches by the Author 
and Dr. G. Leimbach. This is based on the use of electric waves, 
whose course will depend upon the character of the rocks in the strata 
traversed, That such a method bas not been used previously is prob- 


ably due to the idea that the earth is too good a conductor to give 
measurable results. 


Until recently, geological methods were the only means avail- 
able for obtaining an exhaustive or detailed knowledge of the 
interior of the earth. The employment of these methods, too, 
has generally meant the extrapolation of known facts to the un- 
known. To seismology we are indebted for the first direct 
method. In the present article the author gives an account of 
another direct method which may perhaps be suitable for ex- 
tending the results obtaincd seismologically in certain respects. 
While, for instance, seismology enables conclusions regarding 
the elastic properties of the earth to be obtained, the new 
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In a previous discussion* of this point the author has shown 
that neither of these views can survive an accurate investiga- 
tion. At great depths (350 ft.) the dryness of the earth is in 
general so great that scarcely any appreciable absorption of the 
waves is noticeable. The conductivity of some dry layers is less 
than the normal conductivity of the atmosphere. The idea of 
telegraphing wirelessly through the earth to great distances by 
means of antennz which are sunk in bore holes has, therefore, a 
practical value. While the mid-surface of the antenna lies in 
the lower limiting surface of the ground water basin, this water 
itself has the advantage of giving the waves a good sending sur- 
face which is only obtained, as in ordinary wireless telegraphy, 
between coast stations. Аз regards the reflection method, т 
which the waves pass over the earth's surface, it can only be 
used in very dry places, for instance, in deserts. Lastly, it was 
shown that owing to the heterogeneousness of the strata, 
reflection does not occur as at metallic surfaces. Such 
illusions, which would be due wholly to geological and petro- 
‘graphical inhomogeneities in the earth's interior, are wholly 
impossible. 

These results were fully confirmed by the tests undertaken 
by the author in conjunction with Dr. Gotthelf Leimbach at the 
alkali works at Vienenburg, Ronnenburg and Weetzen, as well 
as by the author alone at the Scharleyer Erzgruben (East 


methods allow the interior of the earth to be explored with re- 
gatd to Из electrical properties. These methods depend prin- 
cipally upon the fact that electric waves—as theory also shows 
—pass through dry earth and rock without any considerable 
damping. Researches on this question which have been under- 
taken on a large scale by the author and Dr. Gotthelf Leim- 
bach are described below. 

It is;clear that when electric waves pass into the earth to a 
considerable distance, any buried metal surfaces which are there 
present must be discovered by these means. In practice, two 
arrangements are employed, which may be termed the reflection 
and absorption methods respectively. 

In the first method a certain point, A, of the earth's surface is 
connected to a slanting antenna, АВ. If the waves which this 
antenna transmits meet a medium, M, whose electrical con- 
ductivity or dielectric constant is very different from the 
corresponding constants of the surroundings, they are reflected. 
Thence they pass to а determined point on the earth's surface, 
which is connected to the receiving apparatus A'B’. Both 
receiver and sender operate as a directive system, thus allowing 
the waves which are transmitted directly through the air or the 
earth to be separated from those which are reflected. When 


B В, 
ANS А! Silesia). The propagation of electric waves through the earth 
NY is fully established by these researches. That the absorption, in 
M accordance with theory, is very small is shown by the simi- 
F larity of the results at the receiving end obtained with identical 
IG. ]. 7 
arrangements both over and under the earth. The tests 


between the alkali works at Ronnenburg and Weetzen, a dis- 
tance of about 1] miles, with the sender and receiver about 
1,500 ft. underground, in which the waves were propagated 
through salt and anhydrite strata, have fully confirmed the 
author's premises. Inhomogeneities of a petrographical 
nature cause no reflection of the waves. The author's tests in 
the Scharlever lead mines have finally shown that a small ore 
content of 12 per cent. makes the earth quite impassable to the 
waves. In all the tests symmetrical antenn:e were used which 
were stretched out horizontally. In the first series of tests the 
simple Marconi apparatus was used, while afterwards the singing 
spark system was emploved.1 | | 

From these tests 1t appears that the author's method has 
established its utility for practical working. More extended 
geophysical applications, which were originally in the author's 
mind when he undertook the researches, are dealt with in the 
article to which reference has alreadv been made. 


the angle of tho receiver, the position of the sender being kept 
Constant, is altered there are two maxima at the receiving end, 
к Paali due to the direct and the other to the reflected 

Шабо лз. | 

In the absorption method Jbore holes some 500 ft. deep, in 
Which the antenna is sunk, are used. If electric waves which 
аге transmitted from the sender S (Fig. 2) are received at E,, but 
not at Е, it follows that in the path from S to E, lie conducting 
masses that, partly by ‘absorption and partly by reflection, stop 
the Ptogress'of the waves. 

he absorption method, in contradistinction to the reflection 

mthod, tis id2sigued for fa kystematic investigation of large 
areas, A considerable depth of bore hole is necessary, firstly, 
order to be able to employ an antenna about 320 ft. 
long, and, becondly, in order to have the mid-surface of the 
sender as far аз possible in dry ground. Assuming a maxi- 
"m range of 50 miles, which is certainly not too high, the 
atea covered will be a square with a side 50 km. (314 miles) long 
at Whose corners are placed the bore holes. In this way 


THE CONSTRUCTION OF STANDARD CELLS AND A 
CONSTANT TEMPERATURE BATH. 


BY G. А. HULETT. 


Summary.—The author discusses the preparation of the materials 
used in standard cells and the construction of the cells: he also deseribes 
a thermostat for maintaining the temperature constant to 0-0] deg. 


Fic. 2. 


The one drawback of the Clark and Weston standard се]; seems 
tiati to be the mercury sa't. It is a characteristic of mercury salts to 
sation of the whole lowland of Hungary 48 bore holes would be hydrolyse, that is, to interact with water and form a basic salt and 
UD and were these 500 ft. deep the cost would not exceed | acid. and mercurous sulphate is not an exception to this rule. Sul- 
ma À great advantage of this method is, that with bore | phuric LU. D eds n pe BE decrease this hydro- 
Mesos uv depth jt is possible to investigate points liu | v. axd the drole of mezeurons sulphate in a zine sla 
uch more de eh ; he curva- | 5° as not been detected, but It IS Sure Y pres à cadmium 
ture of th d UN within the earth. On POM mt ints | Sulphate solution. Such a reaction need not detract from the value 
9 e earth, for instance, waves passing oer ween, рощ of the cell, for equilibrium is established as soon as the basic salt and 


90 miles apart would penetrate to a depth of 3,300 ft. a definite acid concentration are present, and then the potential 13 
again a function of the temperature only. In the Clark cell the 


ow does it come about then that so simple a means has 
not been used sooner? There may be two reasons for this. | reaction has not been detected. but in the Weston standard cell the 
One 15 that everyone Is accustomed, from their earliest lessons hydrolysis takes place, ees it 15 oe slow change which does 
ln electricit 0 h as a conductor,* and | not come to equilibrium. owever, this change Is generally small as 
У onward, to regard the eart | well as slow, and the сеї has other qualities which make it valuable, 


therefore to over-estimate the absorption of the electric waves in 
the earth’s crust. On the other hand, the great geological 


over 200 different points at variable depths are investigated 
every 2,500 sq. km. (1,562-5 sq. miles). For asystematic inves- 


* * Physikalische Zeitschrift," XI., 1910, p. 699. | 
+ An account of the Veinenburg tests has appeared in'the *. Physika- 
lische Zeitschrift " already quoted. while the other will be dealt with in a 


fortheoming issue of the same Journal. 
p : = B > be "PPP. d - syne? 
+ Abstract of an article in the " Phy jeal Review. 
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Ав to the reproducibility of the cells, pure redistilled mercury may 
һе obtained from reliable dealers and answers every purpose. In 


lieu of this, ordinary mercury is chemically purified and then distilled. 


Mercurous Sulphate.—The depolariser is chiefly responsible for 
variations in the reproducibility and constancy of standard cells, 
The first explanation of the changes which caused the trouble was 
offered by Carhart and Hulett ; evidence was given to show that the 
irregu! srities in the standard cells were due to the presence of a basic 
теге... әиѕ sulphate which had been formed in preparing the mer. 
curous sulphate or in making the paste. It was also shown that 
mercurous sulphate is stable in а sulphuric acid solution when the 
concentration of the acid is molecular (98 grammes H,SO, to a litre) or 
greater, but when the acid strength drops below this value the mer- 
curous sulphate begins to hydrolyse with the formation of a basic 
salt, soluble with difficulty —Hg,(OH),. Hg,SO, It was there- 
fore found possible to suggest conditions for preparing the mercurous 
sulphate and making the paste so as to exclude the basic salt. The 
cells made under these conditions did not require the usual ageing, 
but showed a constant value at once, and were in exceptionally good 
agreement.* 

It is easv to prepare mercurous sulphate chemically and with 
sufficient sulphuric acid present to prevent hydrolysis, but there is 
the inclusion and isomorphism of nitric acid, nitrates or other sub- 
stances to be considered. and while the depolariser made by these 
chemical methods does, with the proper precautions, give correct 
values to the standard cells, it is our experience that the electrolytic 
mercurous sulphate gives on the who!e the most uniform and repro- 
ducible values. 

The electrolytic method has the distinct advantage that only 
mercury and moderately dilute sulphuric acid are used and the only 
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Fic. 1. 


oreign substance to be looked after is sulphuric acid, which may be 
effectively removed as indicated below. We used an acid having a 
density of 1-15. made by pouring one volume of concentrated sul- 
phuric acid into six volumes of water. When this acid is electro- 
Ivsed between a mercury anode and a platinum cathode, mercurous 
sulphate is formed and goes into solution at the anode, but when the 
acid is saturated (0-2 gm. Hg.SO, to the litre) the solid mercurous 
sulphate appears and covers the anode. At the cathode, hydrogen 
is liberated and a little mereury forming about 9 gm. of the salt per 
ampere-hour. И the mercurous sulphate is allowed to collect on the 
anode to any great extent, а secondary reaction may take place, but 
this is to be avoided, and a stirrer has been emploved to keep the 
mercurous sulphate in suspension in the electrolyte while the cur- 
rent was passing, but onlv a limited amount cf mercurous sulphate 
could be formed at a time. 

Lately we have improved the methcd by using an inner dish to 
hold the mercury and so arranged that the mercurous sulphate 
passed over the rim of the inner dish and collected in the space 
between it and the outer dish. Fig. 1 shows the arrangement. 

A motor driven stirrer was used and was made from a glass rod 
which was bent at a right angle and so arranged that the L part of 
the stirrer passed over and near to the surface of the mercury. This 
stirrer was he'd in a brass tube, bb, which also carried the pulley. p. 
This brass tule turned in bronze bearings in the tube, ЛЛ, which Was 
tirmly held by clamps (not shown). It was found to Le important : 


to have the stirrer well made so that it; worked smoothly and with 
certaint v. 


————— 


* "Trans," Amer, Electrochem Suc., 5, 71. 
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After the stirrer was running uniformly at the : Де of some 200 
revs. per min., the current was turned on. With fresh acid a akin: 
formed on the surface of the mercury, but by breaking-and-making 
the current several times until the acid became saturated with the 
mercurous sulphate, and the solid sulphate appeared throughout 
the acid then there was no further trouble. The position cf the 
stirrer was such that it did not unduly agitate the mercury. The 
mercury sulphate formed was carried up by rotating liquid and 
settled in the space between the two dishes, and much more readily 
when the rotation of the inner dish was retarded. This was easily 
accomplished by inserting glass plates edgeways down into the acid 
and allowing them to rest on the edge of the inner dish. With & 
current of from 1 to 2 amperes per 100 square cm. of mercury anode 
surface the product obtained was gray, due to finely divided mer- 
cury. The presence of this finely divided mercury is an advantage 
in checking any tendency to oxidation. Generally, 50 or 60 gm. 
were prepared at а run, and after the stirrer had been removed and 
the mercurous sulphate had settled most of the acid was removed, 
the contents of the inner dish were poured into the outer dish and 
all well stirred for some time; then the acid, with the suspended 
sulphate, was poured into a clean dish, and after the sulphate had 
settled the acid was returned to the mercury, stirred, and again 
decanted, and this was repeated until the mercury and mercurous 
sulphate were separated. The product was transferred to a glass 


stoppered bottle, covered with a little of the acid and kept in a dark 
place until needed. 
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Our experience is that this gray electrolytic morcurous sulphate, 
prepared as just described, is the most reliable reproducible depo- 


lariser for standard cells, and that the grains are sufficiently large to 
avoid all effects of surface tension. 


Flowing Anode Method.—Lately we have also used an interesting 
and very simple method for preparing electrolytic mercurous 
sulphate. A fine stream of mercury flowing from a funnel into the 
sulphuric acid is made the anode and no stirring is required. Fig. 2 
illustrates the apparatus. Ап ordinary funnel was used, the stem 
was warmed in а flame and drawn down to a capillary, which was 
about 10 cm. in length and of such a diameter that 10 cubic cm. of 
mercury were delivered in about five minutes. An ordinary litre 
beaker glass was filled nearly full with the sulphuric acid (density 
1-15) and the funnel adjusted so that the tip of the capillary was just 
under the surface of the acid. A short platinum spiral was hung ш 
the acid and served as cathode, mercury was poured into the 
funnel, ran through the capillary and formed a spray as it entered 
the acid; but when contact was made with the mercury in the 
funnel and a current of from 2 to 3 amperes was passed, the spray 
changed to a cylinder of flowing mercury which extended to the 
bottom of the Leaker and looked like a wire. It was distinctly gray 
save for a short distance at the top, which was bright mercury. _ 

M. Coste and M. Etaix have used an alternating current in preparing 
mercurous sulphate. The flowing electrode method also} permits us 
to use an alternating current and very simply. Two funnels were 
prepared with the eame length of capillary stems and of the same 
diameter. These funnels dipped into the eame beaker of sulphuric 
acid and the two streams of mercury were used as the electrodes. 
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A 60-cycle alternating current was used and so regulated that there was | state in the trade, but one may obtain such beautiful crystals that 
no arcing between electrode and electrolyte, and thus a current of | it is worth while to recrystallise the salt. Attention is to be given to 
about 5amperes was used. The efficiency here is as great as with | the preparation of a saturated solution of cadmium sulphate on 
the direct current, about 9 grammes of mercurous sulphate per | account of the slow rate of solution of these crystals ; 100 cubic om. 
ampere-hour. of the saturated solution requires 75 cubic cm. of water and 86 gm. 
With the flowing anode method the preparation is white, even | of the crystals, but а considerable excess of the crystals is to be 
with large current densities, and the sulphate is easily separated | used and stirred over night with а motor-driven stirrer. 
from the mercury by decanting it with the e'ectrolyto. Cells made Cadmium Amalgam.—Cadmium is the most soluble metal in 
with these preparations as depolarisers show a slightly higher value mercury ; the saturated amalgam contains tho following percentages 


than with the gray electrolyte previously described. The alter- | of cadmium :— | 
nating current, preparation seems to be the better of the two, but At Percent: cadmium. 
they have not been tested for a sufficient length of time if we are DEP Rc ее 2-5 
concerned with the fifth decimal place in the E. M.F. of the cells. КО oor 44 
ZO... шшен а e m 5:6 
——Á———— — —— n 7-1 
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The Paste.—The problem is to prepare a mixture of mercurous 
sulphate, zinc or cadmium sulphate and satureted solution, but to 
avoid the presence of sulphuric acid and basic mercurous sulphate. 
The only impurity in the electrolytic mercurous sulphate is the 
sulphuric acid in which it is made and preserved, but any attempt 
to remove this acid by washing with water introduces the basic 
salt. Formerly we used alcohol, which was subsequently removed 
by washing with the saturated zinc or cadmium sulphate solution, 
but we have found that this preliminary washing with alcohol is 
not necessary and that really only three washings with the saturated 
sulphate solution are necessary, when certain precautions are 
observed. (A Gooch crucible, filtering apparatus and good suction 
were employed.) — 

À large agate mortar was used in mixing the components of the 
paste. Zinc or cadmium sulphate crystals, about equal in volume to 
the mercurous sulphate, were crushed, a few cubic centimetres of the 
saturated solution being first added to the crystels to prevent partial 
dehydration by the crushing. After tho crystals hed been ground 
to a fine powder, the mercurous sulphate was added and all tho- 
roughly mixed with enough of the saturated solution to make a thin 
paste and of such a consistency that it readily flowed from a 5 mm. 
tube. Unless the mercurous sulphate was gray a little mercury 
was ground up with the crystals and mixed with the paste. In all 
the operations of preparing the depolariser and making the pasto, 
direct sunlight or undue exposure to light was avoided. 

Zinc Sulphate.—Zinc blend, from which this salt is obtained, 
generally contains cadmium and manganese and often lead and tin. 
The salt is isomorphous with the other vitriols—iron, magnesium, 


isomorphous mixture of cadmium and mercury. In view of the 
great solubility of cadmium at ordinary temperatures it does not 
seem well to use less than 8 per cent of cadmium in the amalgam. 
The question of equilibrium in this amalgam needs further investi- 
gation; it is a much more complicated system than is the zino 
amalgam. We have used for some time a 10 per cent. amalgam for 
our cells and make it quite accurately and uniformly as follows: 
99 gm. of mercury were placed in a Шо crystallising dish, 5 cm. or 
6 cm. in diameter, and 25 gm. of the clear cadmium sulphate crystals 
(43-82 per cent. Cd) were placed on this mercury and then about 
50 cubic em. of distilled water was carefully added and made acid 
with a drop of sulphuric acid. A flat platinum spiral was so adjusted 
that the spiral was just beneath the surface of the water and contact 
was made with the mercury which was cathode. When 2 or 3 
amperes were used the cadmium was deposited in the mercury about 
as fast as the sulphate dissolved; then when the crystals had all 
disappeared the current was increased to 4 or 5 amperes for half an 
hour. This insured a complete deposition of the cadmium and also 
liberated enough heat to melt the amalgam. The acid was finally 
removed by a pipette or syphon and at the same time distilled water 
was run in. This washing continued until the current dropped to 
Zero. 
We have prepared cadmium sulphate and cadmium of the highest 
degree of purity, also zinc sulphate and zinc, and constructed cells 
with these materials, but the E.M.F. of these cells did not differ 
cobalt, nickel and copper, but none of these metals, in the small | from that of the cells made with materials prepared as described 
amount usually found present in zinc sulphate, seems to affect the | above. This result is what we would expect when we consider the 
EMF. of the Clark cells. Sulphuric acid is to be excluded. Zine | factors controlling the potentials at the anodes and cathodes of these 
sulphate as obtained in the trade generally contains less than the | standard cells. 
theoretical amount of water of crystallisation, due to efflorescence, so The Glass Parts.—The '* Н” cell proposed by Lord Rayleigh has 
it is best to recrystallise the salt, and at room temperature, in order | proved to be the most practical form of cell. It is easily filled and 
to ensure the heptahydrate. allows the contents of each electrode rapidly to take up the tem- 
Zinc ÀAmalgam.— Zinc is one of the more soluble metals. With an | perature of tho bath. The 0-2 mm. platinum wire leads are sealed 
excess of zinc wo have, for each temperature, a liquid amalgem of | through the glass so that all but the tip end is covered with a sheath 
of glass. The wire is first sealed in so that the end is only just 


definite composition, and in equilibrium with a solid phase which 13 
through the glass and then, while the glass is still soft, the wire is 
pushed in about 5 mm. and covers itse:f with a sheath of glass leaving 


pure zinc. 
At 0° the liquid amalgam contains 1-35 per cent. of zinc. 
15 s " : 1-74 - i only the tip exposed. Wires sealed in this way give uniform contact 
207 " » " 1:99 уз " with the mercury or amalgams and are less liable to cause subsequent 
25 " - , 218 „ cracking of the glass, especially when a fine wire is used. 
39° " » " 285 n » The mercury, amalgam and paste are each from 10 mm. to 15 mm. 
in depth. А few crystals are placed on top of the paste and on the 


There seems to Бе no difference between the potentials of amal- 
gams made from “ chemically pure " zinc and mercury and amal- | amalgam a layer of crystals not over 10 mm. in depth. Only a 
gams made from the most highly purified metals, so the “ chemically | small amount of the crystals are necessary for either the Clark or 
pure materials serve every purpose. Zinc dissolves but slowly т | Weston cell, while a large excess may grow together and cause 
mercury and the emalgam oxidises readily when hot, but we have | trouble. The cell is filled to the top of the cross tube with the satu- 
had no trouble with this amalgam since using the following method : | rated solution and then the glass parts are sealed off 2 сш. ог 3 cm. 
А 25 em. hole was cut in а piece of asbestos cardboard and an or- | above tho liquid by using two small blast flames which impinge on 
dinary porcelain erucible was pushed into this hole so that it was | opposite sides of the point to be sealed. 
about half way through, the board wes placed on a tripod and the The difficulties we have encountered with these cells are the ten- 
Crucible was charged with 7 gm. of chemicelly pure zinc, and then | dency of the glass parts to crack (which is most pronounced in the 
ү times the weight of mercury was added. А small adjustable | amalgam leg of the Clark cells), and the fact that the contents of the 
dew flame was placed under the crucible and the contents heated, | cell are not accessible. This difficulty was recognised bv Lord 
‘ut without stirring, until the zinc had all dissolved. This takes а | Rayleigh in recommending the cork seal. The trouble with this 
temperature near to the boiling point of mercury, and the crucible ! has been that the cork was generally in contact with the liquid and 
was covered with a little watch glass. The flame was now pushed ( so leaked sooner or later. We have used for some tim? a form of 
: few centimetres to one side, and when the crucible cooled down to | cell which avoids these difficulties; the glass part is the simplest 
about 100 deg. the amalgam was readily transferred to the cells with | possible (Fig. 3). Thin-walled tubes. 20 cm. long and 12 mm. in 
^ Pipette. diameter, are closed at one end and blown out at the side about 
Cadmium Sulphate.—CdSO 8/3H,O is а very soluble salt, but is | 5 ст. above the closed end. Two of these tubes are joined directly 
peculiar in that the rate of solution is exceptionally slow, so that | together giving the advantages of the test-tube form. Хо platinum 
considerable attention is needed to prepare a saturated solution. | wires are fused into this part of the cell. These cells are closedy by 
The solubility changes only slightly with the temperature and the | corks which are 15 cm. above the liquid of the cell and are never wet 
У З hydrate is stable up to 74 deg., where it changes to the mono- and do not need to be covered with wax. These corks carry the 
hydrate, Cadmium sulphate does not seem to be isomorphous with | long narrow tubes which enclose the contact wires, and these may be 
removed and replaced at any time. This long form of cell is found 


any known salt, and consequently is obtained in a sufficiently pure 
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to have many advantages in handling in the bath; several may be 
bound together in а very compaet form and the contents of these 


cells most readily take on the bath temperature while the insulation * 


is perfect in any kind of a bath liquid. 

. The details of the contact wire and protecting tubes are also 
shown in Fig. 3. A piece of tubing 3 mm. in diameter is softened in 
the flame and drawn down so that the part which is to pass through 
the contents of the cell is not over 2 mm. in diameter. "This narrow 
part is about 6 em. long, while the total length is about 22 ст. А 
piece of 0-1 mm. platinum wire about 10 cm. long is soldered to a 
20 ст. piece of silk covered copper wire (No. 32). This wire is 
passed into the protecting tube until the platinum wire projects one 
or two millimetres from the narrow end of the tube and this thin end 
is sealed in the flame. A bit of wax is run into the upper end to hold 
the wire securely. Six cells are made at one time and all bound 
together and then the negative or anode wires are twisted together 
and the exposed ends soldered so that only one contact need be made 
for the anodes of all six cells. The positive or cathode wires are 
scraped to remove the covering, and then each one is wound about а 
small piece of millimetre copper wire which is forced into the warmed 
wax in the top of the tube leaving about a centimetre exposed, and 
here a good contact is easily and rapidly made with a pinch connector. 
It is well! to amalgamate the platinum tip of the contact wire just 
before it is inserted into the contents cf the cell. "This is readily 
dE by holding it for a few minutes in boiling mercury (in a test- 
tube). 

E.M.F. of Standard Cells. —We have made both Clark and Weston 
cells at intervals since 1903 and according to the preceding specifica- 
tions.* A dozen Weston cells. made at one time, often agree among 
themselves to 1 part in 100,000, but in time the agreement is not so 
good; in a year or so the variations may be noticeable, and when 
compared with a freshly made set of these ce!ls it has been found 


Fic. 3. 


Fic. 4. 


that all the older cells have decreased and some of them very notice- 
ably. Clark cells have also been made at intervals during the last 
seven years and the agreement among themselves of any “ set” of 
these cells is about the same as that of the Westons, but the Clark 
cells made at different times are in better agreement and none of 
them have shown an E.M.F. decreasing with time, such as is noticed 
in some of the Weston cells. It seems necessary, therefore, to make 
the Weston cells at intervals of about six months and reject those 
which fall to low values. We make both Clark and Weston cells at 
such intervals. апа the cells are kept all in a constant temperature 
bath which does not vary over 0-01 deg. from 25 deg. Taken all 
together these two kinds of cells with the aid of à thermostat give us 
à standard which is independent of time and is reliable and repro- 
ducible to one or two parts in 100,000. The value in absolute units 
of this standard of I. M.F. is, of course, not known to anything like 
this degree of accuracy, but whenever the absolute value is more 
accurately determined, all work which has been based on this 
constant шау be recaleulated if necessary, so we are justified in 
giving the assumed value to the fifth decimal place. Assuming that 
the Clark cell gives 1.4330 volts at 15 deg. and using the customary 
temperature formula the Weston standard cells are found to have 
the value 1-01840. 


. The Thermostat. —Vhe Weston cell has only about one thirtieth of 
the temperature coefficient of the Clark cell. This was a decided 
advantage before thermostats were used, but for electrical measure- 
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| ments which make апу pretence to accuracy ап automatically con- 
trolled bath is indispensable for both types of cell. so the temperature 
‚ coefficient is of no consequence. It is our experience that it takes a 
considerable time at a given temperature for all the cells of a set of 
standards to attain their true value. We generally allow 8 week. 
It is, therefore, necessary to have an automatically controlled bath, 
and 25 deg. has been chosen. Our thermostat is an electrically 
heated and controlled kerosene bath which keeps well within 0-01 deg. 
for any length of time It consists of a tank made from galvanised 
sheet iron, 50 ст. by 65 cm. and 50 ст. deep, which rests in a box 
on legs. The space between the box and the tank (6 ст.) is packed 
with excelsior, and the top of the tank projects about 2 cm. above 
the top edge of the box. А cover, 100 cm. by 100cm., was provided. 
and the centre (50 ст. by 65 ст.) cut out so that the top of the tank 
fits into this place and is flush with the top of the table part when 
assembled. Plate glass strips of convenient widths cover the tank 
proper. About 100 litres of kerosine serve as the bath liquid, and 
are found to be very clean and easily kept dry by а dish of calcium 
chloride suspended in the upper part of the tank. A motor-driven 
stirrer was neessary. 

The regulator and heater have received most attention, the aim 
having been to get large surfaces well distributed in the bath liquid. 
Both the regulator and heater are supported by a frame about 
10cm. above the bottom of the tank. This frame was made ot 
brass tubing, 40 ст. by 55 em., with two cross pieces and is supported 
by four legs.  Fastened to the under side of this frame is the glass 
part of the regulator (Fig. 4). which contains the toluene and mercury, 
and the expansion or contraction of these liquids makes or breaks a 
contact of the relay circuit and so controls the heating current. 

Sparking between the mercury and the platinum point causes the 
mercury to become " dirty." changes the meniscus and thus causes 
a slow drift of the bath temperature. It is customary to put a con- 
denser in parallel with this contact. but we have had much better 
results by arranging to use a small current of low voltage in the 
relay cireuit. We find that our mercury contact surface remains 
perfect for months at a time and makes-and-breaks contact with the 
platinum point at exactly the same temperature. 

With the arrangements we have, the heating current is made or 
broken by a change in the bath liquid of only one or two thousandths 
of a degree. For constancy. and to avoid oscillations of the bath 
temperature about the desired point. it was necessary to have the 
bath well insulated. This was accomplished with the 6 cm. of 
excelsior packing between the tank and containing box and the plate 
glass cover. Also, it was especially important to have a small 
amount of heat liberated in the unit of time, and well distributed in 
the bath liquid. Our heating coils consist of 0-25 mm. nickel wire 
wound on 10 mm. glass tubes shellacked to hold the wire in place. 
'The resistance of our coil is about 120 ohms and is connected with 
the 110-volt alternating-current lighting circuit, but we also use an 
external resistance, as 0-4 ampere is sufficient to control the bath, 
even with very considerable variations of the room temperature. 


THE “THOMAS” ELECTROMECHANICAL TRANS- 
MISSION FOR MOTOR VEHICLES. 


Ап interesting test of à commercial motor vehiele by the Royal 
Automobile Club has been taking place during the past 10 days over 
an exceptionally hilly route in Kent. The motor vehicle in question is 
a 30-40 H.P. lorry fitted with the * Thomas” eleetromechanical 
transmission, and the first section of the trial comprises a 2.000 mile 
constant running (day and night) test under full load between 
Bromley Common and Cooper's Green (one mile from Uckfield). The 
route. which is about 371 miles long. passes through Sevenoaks and 
Tunbridge Wells. This route is traversed continuously (except for 
short intervals during change of observers, drivers, &c.), and the 
double journey of 75 miles is completed three times every 24 
hours. Аз mentioned above, the route is of an exceptionally hilly 
nature, there being practically no level stretches of road, whilst the 
gradients are very steep. This road was chosen by the Company so 
as to provide a severe test of their gear, and the test is the more 
exacting in that the Automobile Club stipulated a 12-mile per hour 
speed limit, 

The lorry, of which a view is given in Fig. 1 herewith. carries a net 
load of about 35 tons. The weight of the Leyland chassis is 3 tons 
19 cwt., and the total weight of the loaded vehicle under test is about 
7 tons 18 ewt. 

The “ Thomas” electromechanieal transmission system differs 
| from other systems devised to give a wide speed variation by means 

of electrical machines, in so far that there are two distinct paths of 
power between the engine and the load shaft—one mechanical and 
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the other electrical. This arrangement is obtained by means of | this purpose a resistance is connected in parallel with their field 
planetary gear in conjunction with two small electrical machines. | magnets, and is adjusted to obtain the various speeds. The resis- 
These units are so arranged that the greater proportion of the engine | tances are contained in the controller, and as they are submerged in 
power is transmitted direct mechanically. oil, efficient cooling is provided. It should be understood that the 
Fig. 2 shows the arrangement. The casing D forms the flywheel of | successful working of the system is not dependent on the battery, 
the engine and is direct coupled to it. Inside this casing are two | this being used solely for lighting and for starting the engine. 
planet pinions P and P, of different diameters keyed to the same For running backwards electrical transmission alone is employed. 
spindle; this spindle is supported in the sides of the casing and is | The clutch Q is engaged and S disengaged ; the armature B is thereby 
free to rotate about its own axis. The planet pinions P and Р, | driven direct by the engine, and current is supplied to C, of which the 
mesh with the two sun pinions W and W,, which are rigidly con- This machine then acts as an electric motor 
nected to the independent shafts Н and К. On the shaft К is It is interesting to note that all 
mounted the armature B of an electrical machine, and on the shaft 
H (whieh is the load shaft) is mounted the second electrical machine 
CC. These two machines, B B, and € C,, have their field windings 
in series with their armatures, and are connected in series by the 


operation of the controller. 


field has been reversed. 
and drives the vehicle backwards. 
the above operations are performed by the one control lever. 

The feature of the “ Thomas” system is that the electrical 
machines are not in use continuously, so that their rating is very 
high ; in fact, their capacity is only about one-third the horse-power 
of the engine, instead of one-half, as might be expected. The weight 
of each electrical machine is from 5 cwt. to 6 cwt., whilst the con- 
troller weighs less than 4 cwt. 

The efficiency at the lowest **running " speed is about 80 per cent. 
It rises from this position to à maximum of about 94 per cent. when 
machine B becomes stationary, and then decreases to about 86 per 
At top speed (direct mechanical drive) 


cent. on the tenth notch. 
It may be noted 


the efficiency, of course, jumps to 100 per cent. 
also that a higher average compression can be employed for the 
engine, since the latter can be run at a constant speed. As to 
petrol consumption, previous tests in Lancashire have shown 
a consumption equivalent to 9-7 miles per gallon with a three-ton load. 

One of the advantages of the “ Thomas " system is that electric 
lighting can be adopted with very satisfactory results. "The question 
of charging the cells, which is frequently a source of trouble, is over- 
come by running machine B as a shunt generator when the control 


| 
| 
| 

lever is in the top position. 
| The chief advantages claimed for the ** Thomas " system of trans- 


mission may be summarised as follows: (1) The large proportion of 

| power transmitted direct mechanically and therefore the high effi- 
ciency. (2) The small proportion of power transmitted electrically 
and therefore the low cost and weight of the electrical machines. (3) 
The large number of running “ speeds "—the full engine power being 
(4) No break in the transmission of power 
(5) High and smooth acceleration. 
(7) Freedom from noise and shock and 
(8) Self-starting of petrol engine. (9) 


| 
| thus always available. 
| during the changing of speeds. 
| (6) Direct drive on top speed. 
reduction in wear and tear. 


Fig. ].—Vrgw or LORRY UNDER TEST М ITH * THOMAS " TRANSMISSION. 


There are thus two paths of power between the engine and the road | ^^ i222 A 
wheels—the first, a direct mechanical path from W along the shaft H | Electric lighting. 
mand the second, an electrical path from W, through two electrical We inspected the lorry on Monday last, and saw it ascend the 
machines to the shaft H. If W is larger than W,, then for a certain | Steepest hill on the route. As we also saw the capabilities of the 
system from trial runs on a car fitted with the gear, we can testify to 


rotation of the casing W, will tend to rotate backwards and W for- , h КИК рт киш d pe 
wards, at speeds depending upon their relative resistances to motion. | : = эшо: сззлешро ерсе s and to the simp ticity of the control. 
' We may mention that braking is obtained mechanically in the usual 


It will be seen that if the speed of the casing D is constant, the speed m 
of H will vary with the speed of K ; and since the speed of К depends | У. 
21108 resistance to motion (and, therefore, оп the load on the machine 

ВВ). the speed of Н can be varied by changing the amount of power 

transmitted electricall у. | | 
| The actual series of operations isas follows: The casing D is rotated . 
у the engine at a constant speed. "There being no electrical con- | 
Siu: between B and C before starting. W, will rotate freely back- | 
dn and W remain stationary. To start the vehicle the circuit | 
| о В and C is closed ; the current transmitted to C then exerts | 
à ты starting torque on Н. and the load thereby impressed on B by | 
мз cu decreases the speed: of К. and, therefore, causes W to | 
: ate. In this manner a large starting torque is exerted on the road 


Diagram of the “Thomas” electro- 
Е осони гталашіввіов. 

» armature of first electrical 
machine. В,, fleld of frst electrical 


, As Bis gradually decreased in speed the vehicle accelerates until the 
i K practically comes to rest. Up to this point B has been acting | 
а dynamoand Casa motor. If now K is forced to rotate in the same | 


d {1 e L * E » 

усна о engine, it isevident that Н can still further 
creased in speed. This operation is performed bv | 

tra itt: ` perat й р ~ 2 machine. С, armature of second i : 

Weine power from C to B—both machines now chang- | / p | of secon a electrical оо сов енг! machine. Ci, a T 
us о К inereases in speed more rapidly than YP planet pinions. Q, сш! hollow sleeve carrying Wi. P,Pi, 
| the gear ratio. until finally they are both travel- ' - W, Wi, sun pinions. 

Fic. 2. 


Jia i same speed. The coupling Q is then engaged, with 
All el н t that the current in the electric circuit falls to zero. 
„. ecenical losses are thereby eliminated, and a direct 

In conclusion, we may say that the lorry had on Monday last com- 


e 18 obtained from the engine to the road wheels for the top speed. | 
п the lorry under test there are 10 forward positions of the con- | pleted 1,200 miles of the trial. and we understand that the gear had 
troller, exclusive of the direct mechanical drive at top speed. In | given absolutely no trouble whatever. 
addition there are two reverse positions. We desire to express our indebtedness to Mr. G. Thomas, the in- 
А 12-volt battery of 180 ampere-hour capacity, forms part of the | ventor of the system, and Mr. K. J. Thomson for the trouble they took 
“qupment. This battery is used for starting the engine by running | in explaining all the features of the gear and in demonstrating its 
machine B as a motor, ` The current taken from the battery rises | capabilities. We have no doubt that it will come through the pre- 
momentarily to a maximum of 100 amperes. ‘he variation of the | sent arduous test with credit, and we shall await with interest the 
T transmitted electrically between the machines B and C is | motor omnibus fitted with this gear which is shortly to be placed in 
vbtained by varying the field strengths of the two machines. For | service on the London streets. 
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OLD FERRANTIANS DINNER. 


It was а unique gathering of electrical men which assembled on 
Saturday last at the Trocadero to do honour to Mr. 5. Z. de Ferranti. 


Those old Ferrantians who were able to be present comprised elec- | 


trical engineers who had been associated with Mr. Ferranti in the 
early days of the Deptford undertaking, at his works in Charter- 
house-square, London, and afterwards at Hollinwood, Lancs. The 
function was occasioned by the fact that Mr. Ferranti is this year 
President of the Institution of Electrical Engineers, an honour which 
had been somewhat tardily conferred upon him considering his long 
and prominent association with the industry. Mr. Ferranti’s elec- 
tion as President for the second year in succession was happily 
coincidental with the date fixed for the dinner. The chair was taken 
by Mr. C. P. Sparks, and about 60 old Ferrantians were present. 
Upwards of 120 men were apprised of the function, but many were 
prevented from attending owing to business or other engagementa. 
Among these were Mr. C. H. Wordingham, Mr. W. Cramp, Mr. C. 


trical men who had been associated with him, and particularly those 
engaged on his staff. For the past 25 years Mr. Ferranti had main- 
tained an extraordinary enthusiasm. He had been able to look 
ahead, and see possibilities which had subsequently become eventuali- 
ties. His work in connection with the Deptford scheme was well 
known, but as à permanent reminder of it, and also a memento of the 
evening's gathering, each guest had been presented with а small 
piece of the original 10,000.volt concentric main which was laid from 
Deptford to the Grosvenor Gallery and had been in use for 21 years. 
These pieces of cable had been made up by Mr. G. W. Partridge, chief 
engineer of the London Electric Supply Corpn., and presented by him 
as menu holders. That cable was an indication of Mr. Ferranti's 
early insistence upon simplicity in the design of everything electrical 
with which he was associated. Mr. Sparks then reminded his audience 
of the work which Mr. Ferranti had been doing as President of the 
Institution of Electrical Engineers during the past year. His 
efforts to consolidate electrical interests and his earnest wish that 
the Institution itself might prove more helpful to its members and 
to the industry generally were much appreciated. He regarded it as 
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Vesey Brown, Mr. W. L. Madgen, Mr. Н. C. Sparks, Mr. W. S. Toplis. 
Mr. D. Martin, Mr. J. К. Stothert and Mr. А. Hobbs, who expressed 
their regrets at being unable to attend. 

The Chairman was supported by Mr. G. W. Partridge, Mr. H. W. 
Kolle, Col. P. W. D'Alton, Mr. А. B. Anderson, Mr. А. E. Hadley, Mr. 
Arthur Wright, Mr. R. Belfield, Mr. Chas. Day, Mr. M. B. Field, Mr. 
А. Jacob, Mr. H. W. Clothier, Mr. Haydn T. Harrison and Mr. G. 
Del Rivo. We reproduce Mr. Ferranti's menu card on which most of 
the old Ferrantians present signed their names. 

Mr. C. P. Sparks, in proposing the toast of the evening, that of Mr. 
Ferranti, expressed the regret of Lord Crawford at being unable to 
take the chair. He was pleased to see so many members of the old 
Ferranti staff present, and was gratified to notice that practically 
every period of Mr. Ferrantis work was represented, from the 
* Old Guard ” in the Deptford days to the heads at Hollinwood at 
the present time. Не referred to the magnetic influence of Mr. 
Ferranti and the beneficial effect which it had had upon all the elec- 


auspicious that the occasion coincided with the election of Mr. 
Ferranti as President for the second year in succession, and he felt 
sure that during his next term of office Mr. Ferranti would be able to 
carry towards practical realisation the good work he had begun. In 
proposing the toast Mr. Sparks presented Mr. Ferranti with a solid 
silver inkstand, which had been subscribed for by old Ferrantians in 
all parts of the country. The toast was drunk with great enthusiasm. 

Mr. FERRANTI, in rising to respond, was visibly moved by the 
ovation. He expressed his sincere thanks for the present, and said 
that he should value it on account of the good feeling which existed 
between his staff and himself. He should also prize it in remem- 
brance of his long association with his staff from the early days of the 
industry to the present time. Не looked upon the gathering аз 
unique in the annals of the electrical industry. He could see men 
around him who had assisted at the initiation of public electricity 
supply in the early eighties. He also felt that the assembly typified 
the extraordinary progress which had been made since his first intro- 
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duction to the industry. He recalled his own early efforts when 
Grove and Daniell cells were the only known sources of practical 
electricity. He caused considerable amusement by referring to his 
bovish ambitions to insulate magnetism, and how he could not 
realise at the time what a tremendous revolution might be effected if 
such а thing were possible. He had always endeavoured to be 
enthusiastic, and he was not sure if his enthusiasm had been com- 
municated to his staff, or whether he had not derived a considerable 
amount of it from the staff themselves. It required great faith in 
the Deptford days. As a practical instance of it he related how Mr. 
H. W. Kolle risked his life by holding a cold chisel which was driven 
through the first concentric main while this was alive at a tension of 
10,000 volts. 
paucity of materials in the early days, when mica, though certainly 
known, was practically unworkable, and only ebonite was a reliable 
insulator. The pieces of cable which each man had before him'on the 
table were practical examples of th» first use of a cheap insulator, 
paper and the refuse of candles being employed to insulate one con- 
ductor from the other. He was glad to see round him the faces of 
‘such men as Mr. В. Belfield, Col. P. W. D'Alton, Mr. Samson Wood 
and Mr. W. Lawrie. In Col. D'Alton he recalled à man who was 


Mr. Ferranti reminded members of his old staff of the | 


| 
| 


pleasant recollections of one and all of those who in different wavs 
and at different times had proved so helpful to him. 

Mr. Нлурх T. Harrison proposed the remaining toast. that of the 
chairman, Mr. C. P. Sparks, in an amusing speech, and recalled the 
early days at Charterhouse-square, which immediately preceded 
those of the “ Old Guard." Не remembered that Mr. Sparks had 
put hím in the sulphur room, and that incident impressed upon him 
the force of Mr. Ferranti's remark that pioneer electrical engineers 
were hampered for lack of materials. He had painful recollections of 
the number of air bubbles which would get into the sulphur he had to 
manipulate. There was great laughter when he spoke of a Kelvin 
electro-static 40,000-volt voltmeter, which was a huge box with 
practically nothing inside it, and which had been sent to Deptford, 
but was ordered to be returned to the makers, because no one could 
get a circuit through it. The toast was received with enthusiasm, 
and Mr. Sparks replied in à humorous speech. in which he told an 
amusing story of the tightest corner he had ever been in in his life. 
This was an occasion on which he interviewed a Scotch town council 
to explain the cause of the failure of the electric light, and how his 
difficulties disappeared when his case was championed by à baillie 
who had had а long standing grudge against the convener of the 
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selected to take charge at Deptford main!y on the recommendation 
that he had gone under the sea in a submarine boat. 
stirring times the man who could do such а thing was especially suited 
to look after the Deptford station. Mr. Samson Wood was the 
first man to build up the zigzag armature for his early copper-type 
alternator. The armature of this machine, which he noticed was 
represented on the front of the menu card, was not wound with a 
single conductor, but four separate conductors in parallel. It was the 
first Instance of a machine from which an equa! E.M.F. could be 
obtained with multiple conductors. He was now able to look back 
with some satisfaction on the efforts of the pioneers of direct-current 
: orking to bring about the downfall of alternating-current high- 
“Psion supply. The scaremongering indulged in at the time was 
a to impair seriously the success of the Deptford undertaking. 
"a | d then expressed his pleasure at being elected to remain in 
bed T Tesident of the Institution for another уеаг and referred 
nelly to the plans he hoped to develop whereby the members might 
a м thin heretofore in restricting the undue 
ш i We which seriously threatened the progress of the 
from a bli hile cheap machinery and plant might be useful enough 
that of ee IC PO of view, at the same time, in an industry such as 
Piana electrical engineering, large profits were required to carry on 
on and research work. When these profits could be 
facturers s гарца would be attracted to the industry, and manu- 
In BREL. get an even greater recompense for their efforts. 

Е д, Мг. Ferranti again thanked those present for attend- 
ef libe nner, and he further assured them of the immense amount 
Measure it had afforded him. He would take away the most 


In those | 


| electricity committee. 


The proceedings, which terminated at a late 
hour, were concluded by a vote of thanks to Mr. Warrilow, the hon. 


secretary. 


Proposed Electrification of Chicago Termini.— According 
to the `“ Electrical Review and Western Electrician," the Com- 
mittee appointed by the Chicago Chamber of Commerce to 
discuss this question has already begun its sittings under the 
chairmanship of Mr. Jesse Holdom. The scope of this Com- 
mittee is indicated in the following terms which form part of the 
report of another Committee appointed to consider the scope 
of the investigation :— Your Committee, to whom was 
referred for consideration and report the scope of the investi- 
gation necessary to be made in connection with the proposal 
for the electrification of railroad terminals, is of the opinion 
and so reports, that the investigation necessarv briefly тау be 
stated to include: First, the necessity for the proposed change . 
second, the mechanical practicability of such change ; aud. 
third, the commercial feasibility thereof. These heads naturally 
subdivide into many specific subject-matters which. in the 
opinion of your Committee, will and should be developed by the 
expert in charge.” It was decided that the three phases of the 
investigation should be taken up simultaneously, and that the 
progress of the work should be permitted to dictate the relation- 


ship of each to the others. 


п ща 


д. —— 
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PRACTICAL ASPECTS OF PRINTING TELEGRAPHY* 


BY DONALD MURRAY. M.A. 


Summary.—The author first discusses the field for printing tele- 
graphs. "Their use is chiefly in connection with land lines between centres 
of population, and they will assist materially the co-operation between 
telegraph and telephone. He next gives a detailed account of the diffi- 
culties encountered in connection with the development and practical 
application of printing telegraphs, and finally describes the Murray 
automatic system and the new Murray multiplex system. - 


Li 


The Paper is divided into three parts, as follows: Part Г., which 
discusses generally the field for printing telegraphy; Part IL. 
dealing with the practical difficulties in the мау of printing tele- 
graphy ; and Part III.. describing some printing telegraph apparatus 
designed to overcome these difficulties. 


Part I. (INTRODUCTION). 


No doubt in time wireless printing telegraphy will receive more or 
less attention, but it will not be of much importance, in this genera- 
tion at any rate, because there cannot be any saving of line or line 
maintenance when there is noline. Any saving of labour that might 
be etfected by wireless printing telegraphy is of trifling importance. 
because the wireless operator has to be in attendance in any case, 
and the speed of signalling is low. 

For railway work printing telegraphs have hardly been emploved 
at all up to the present, and as the telephone is gradually displacing 
the telegraph for most railway work in America, and therefore no 
doubt in time in other countries also, printing telegraphy does not 
appear to have any extensive possibilities in conjunction with rail- 
ways. In time, printing telegraphy will probably play а considerable 
part in connection with ocean cables, but up to the present hardly 
anything has been done in this direction, because the conditions to be 
fulfilled are extremely complicated. There cannot at present be 
any line saving. because ocean cables are already utilised up to their 
full capacity. It will be possible to effect a slight saving of time and 
some saving of labour. but the apparatus will necessarily be of a very 
delicate and intricate character. The expenditure will necessarily be 
heavy, and the saving will not be more thin about £300 or £400 a 
vear on each cable at each end. 

No far as the present position of printing telegraphs is concerned, 
the Hughes tape printer carries the bulk of the telegraphic traftic on 
the Continent of Europe, and it has done so for nearly half a century, 
abcut 3.000 Hughes instruments being now in use. Most of the tele- 
graph traffic between Great Britain and the Continent is also carried 
by the Hughes, but this machine is only emploved outside of Europe 
toa very slight extent. During the past 30 vears the Baudot system, 
which may be described as a multiplied Hughes tape printer, has been 
developed and extended in France until all the telegraph lines of any 
importance are equipped with it. During recent years it has also 
made considerable progress in Italy, Brazil. India and Russia. |n 


Russia 1t is quite extensively used, most of the leading towns in 
European Russia being connected by it. 


It has likewise secured 
some foothold in most other European countries, Paris being linked 
up by it to nearly all the capitals of Europe. Great Britain has pro- 
ceeded in very leisurely fashion, and, so far, has only coquetted with 
printing telegraphy, more or less prolonged flirtations having been 
carried on by the British Post Office with the Hughes апа Baudot. 
the Buckingham, the Murray automatic. the Siemens & Halske and 
several other svstems. The latest arrival. the Murray multiplex. 
mav be described as the child of the British Post Office. it having 
been developed with the assistance of that institution. The Murray 
automatic system has made most progress up to the present in 
Germany. It has also seeured a foothold in Russia. Sweden 
Norway. It is in regular commercial use between Hamburg and 
Berlin, Berlin and Frankfurt, Hamburg and Frankfurt, Berlin and 
mt, Petersburg, St. Petersburg and Omsk in Siberia (about 2.400 
miles. with three repeating stations), Stockholm and Gothenburg. 
Kristiania and Bergen. А new installation with all the latest im- 
provements is being established between London and Dublin. For 
various reasons, however, the use of the Murray autcmatic system is 
limited to long lines and underground cables, and. there is. conse- 
quently, not a very wide field for it, especially in comparatively small 
countries like Great Britain. The Murray multiplex, on the other 
hand. is very well adapted for moderate distances, but it has not vet 
had time to come into extensive use. In the United States the Buck- 
inghim system was developed under the auspices of the Western 
Union Telegraph Co., and some 60 circuits are now equipped. with 
the Buckinghim system as improved by Barclay. 


Printing telegraph inventors are still busy increasing the height 


and 


п 


* Abstractofa Paper read before the Institution of Electrical Engineers. , 


of the printing telegraph scrap pile, but the substantial results over- 
the whole wide world are summarised in the foregoing paragraphs. 

These results are neither extensive nor brilliant, and it is an actual 

fact that less than £1.000.000 sterling would cover the value of all the 

printing telegraph machinery on the face of the earth to-day. This: 
is the outcome of 50 vears of constant labour by scores of inventors. 

We have only to compare this with the gigantic extension of telephone 

apparatus all over the world in only a few years to realise that there 
must be some hampering circumstances, some peculiar difficulties 

and obstacles in the мау of printing telegraphv. 

Before considering these difficulties the author discusses the four 
economies of fundamental importance in the transmission of intelli- 
gence—namely, to save time, to save labour. to save line, to save 
oflice equipment—and he emphasises the heavy labour cost and loss. 
of time in the transmission of telegraphic communications. The 
vital importance of printing telegraphs lies in the fact that they can 
greatly reduce the present waste of line and labour in telegraphy, and 
that they render it possible to foster the growing co-operation be- 
tween the telegraph and the telephone. The telegraph and tele- 


phone are each strong where the other is weak. We can set out the 
points in tabular form thus :— | 


a - 


Telegraph- 
a "alo Tr "rm > 
Telegraph. Telephone. telephone. 
Time осо. M dsteful у... Extremely econo- Fairly economical 
mical | 
Labour ......... Wasteful ......... Extremely econo- Fairly economical 
| mical 


FATE. а 
Осе equip- 


Very economical | Very wasteful ...' Very economical 
inent haus ES M m 
——— 8 


| Expensive ...... Expensive 


If we utilise the telephone as the short-line feeder and distributor 
for the long.line telegraph we get the ideal co-operation shown in 
the last column of the table. The cost of oftice equipment will be 
increased, but this will be outweighed 10 or 20-fold by the economies 
of line, labour and time. 

If telegraph messages were charged for like telephone messages—by 
time instead of by the number of words- -a lot of the labour cost would 
fall away. A merchant would then ring up the nearest telegraph 
office. He would be switched on to the required circuit. and he 
would dictate his message direct to a telegraph operator, who мош 
type it on a rapid keyboard tape perforator. The perforated mes- 
sage would run through an automatic transmitter, and would be 
printed automatically direct from the line signals at the distant 
station, from which point it would be telephoned at once to the 
addressee. This telephone-telegram idea is already slowly emerging 
into everyday use. The British and other administrations now 
accept and deliver telegrams by telephone, and the British Post Oftice 
has actually coined the special name of " phonograms " for such 
telephone-telegrams. To handle " phonograms " under ideal con- 
ditions there should be a system giving either high automatic speed 
of transmission or at least four simultaneous transmissions in each 
direction on busy lines, and the speed of each transmission should be 
a steady average of at least 40 words a minute. Not only would 
quick handling and transmission of messages be necessary, but also 
quick reception and printing of the messages at the other end of the 
line ready for transmission by telephone. Printing telegraphs are 
a necessity for such methods of handling telegrams. | 

The chief stumbling-block at present is the practice of charging 
for telegrams according to the number of words, which involves an 
incredible amount of waste time and labour in counting the number: 
of words, | 

In addition to the telephone as a local collector and distributor of 
telegrams, there appears to be a field for the small step-by-step print- 
ing telegraphs generally known as stock-tickers. The Siemens & 
Halske teletvper is a good example of this class of machine. These 
little machines, however, are more expensive and complicated and 
slower than telephones, and in the nature of things can only come 
into very limited competition with the telephone. The same remarks 
apply to the telewriter. | 


Meanwhile we have to sce what Steps we can take to reduce labour: 
cost of telegrams under present conditions. The subject is verv 
complicated and there are many obstacles, but threepenny telegrams 
and quick service would lead to a wonderful growth of telegraph 
trafic. These depend on rational co-operation between the tele- 
graph and telephone, upon, the extension of the telephone to prac- 
tically every office and home, and last, but not least. upon efficient 
printing telegraphs. It is prectically certain that in the course of 
the next 10 or 15 vears the British Post Office alone will have to spend 


not less than a quarter of a million sterling on printing and other: 
telegraph machinery in telegraph offices. э spes 
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Part П.—(ОгеЕтсотлтЕЗ IN GENERAL). quire good mechanical skill to keep them in order. This means that à 

The printing telegraph inventor has to conform to most intricate skilled mechanic with an assistant and a small workshop would have 
and unexpected conditions, and although the telegraph administra- | © be installed. The question of speed also is just as serious with 
tions do all they can to assist in the development of printing tele. | 2°¥SP4pers as with tho Post Oftice. Take, for instance, a great 
gr phy. they are still bound to look at the matter from the financial | Provincial daily paper like the “ Glasgow Herald.” Every night it 
point of view. and to insist on a printing telegraph showing cither (1) sends from 30.000 to 40,000 words from its London oftice to its 
a swing of labour, or (2) а saving of line, or (3) a saving of time in Glasgow oftice 400 miles away. The great bulk of this news is sent 
transmission, or if possible all three. In fact, we may say that the | Over the " Glasgow Herald ” private wire between 5 p.m. and mid- 
dithculties in the way of introducing printing telegraphs аге essen- night, and the conditions are such thit it is absolutely imperative 
tially commercial. to have a speed of transmission over the line of not less than 250 
In Europe. excluding Russia, labour saving is most important, | WOT (аел OU CUERO) and preferably 300. At present the 
брге Шу as the telephone has cut into telegraph traflie to such an | Werk is done by the Wheatstone system, and there is a staff of six 
extent that during the past few vears the growth of telegraph tra е to eight operators in London, who punch the news in the form of 
in most European countries his been small or nil. In giùnt new | PeT forated tape, and HE TUIS through 0 to Wheatstone transmitter 
countries. with mognificent distances, including the United States i 200 to ш words а minute, coming out in Ше Glasgow office of the 
of America, Russia, Canada, South Africa, the Argentine, Brazil and | “Нега! ” as dots and dashes on a tape, which is then copied out 
Australi», the saving of wire is of the greatest importance, and some оао ЕЕ Шш! how any printing 
waste of labour may be tolerated if there is compensating line saving. telegraph can m such requirements, The writer tried it witi 8 
In cach case the relative advantages of line and labour saving have у Turr и, Ne и could aclueve wis 
tole beleneod to get the maximum benefit. 184 words a minute, and even this was with very fine adjustment, 
The difficulties in the way of labour saving in telegraphy may be ichi PO AOT осо NOR 150 words a minute was p m 
mughly classed under iuo hode thoradh vo ОТНИ tical, but it was too slow. Less serious troubles are to be found in 
mercial mosseges and those in connection with press messages. tho fact that mistakes show up badly in the typo-written pages pro- 
Commercial messages are short and average about 20 words; con- duced by printing telegraphs, end mike the Say ditor о 
tinual stoppages of the mechanism are therefore necessary. With about the BECUPADy Os the messages, In the case of the М heatstone 
 pute-printing telegraph the loss of time in cutting up tape and | the transeribers сое the errors as they proceed, and they write 
pating it on message forms is saved, but provision has to be made ont clean ue | ЖООЧУ ! ps | 
end tim? allowed for line-feed, column-feed and page-feed. These In spiteof the groit (оош о иза printimi 16105 
delays take place every 20 words ог oftener, thereby considerably graphs for news work, it would he taking too pessimistic a view to 
rlucing the saving possible in theory. The position is entirely | 53V that. printing telegraphs cannot be used for press despatches. 
difierent in the case of the stock-ticker and ticker news service, and | TPey can candi 1 Germany and Franee, for 
practically the whole of the troubles are questions of mechanical ос where tho newspaper telegraph traffic ів small, all the press 
itta. messages are sent over the Hughes and Baudot printing telegraphs, 
Е ЕРИНИ and even in Great Dritain printing telegraphs will in time make their 
favourable for printin tele raphy but actual E. оа shows that | “У i к Wore Таши ушей very slow progress and very 
the obst»elos aro ini Шо un in the ои m mesan es и faultlessly made, and well- 
ityeles arc h t гс messages. There will probably be a saving 


The British svstem of news distribution is divided into the Post 
Offic? " News Division " worked by the Wheatstone system. and the 
lased and private wires rented from the Post Office by the lending 
British newspapers. London is the great originating and dis- 
tributing contre for news, and it flows out from London 21 over 
the United Kingdom. Taking first the Government service, in the 
Brith " News Division," news distribution is carried on by an 
eaborte arrangement of Wheatstone circuits, cach message being 
priorated simultaneously on from one to eight tapes by pneumatic 
perforetors, the tapes being thon used to transmit press messages over 
5s mny as 30 different Wheatstone news wires, many of which have 
four or more towns strung on them in series. In this way news is 
distributed all over the United Kingdom at a very rapid rate, and 
witi генга Не economy of lebour, as one man can prepare а mes- 
“ge for transmission to a hundred or more towns. There are very 
“til difficulties in the way of any printing telegraph coming in and 
ү. this work. In the first place, the news is distributed at a very 
high speed of from 200 to 300 words per minute. No printing telo- 
"pli can work steadily at such а speed on one wire. Also the 
Murcay automatic system, and, indeed, any other printing telegraph 
Ming а special alphabet (not Morse), would require a piece of news 
to he punched in the Murray alphabet as well as in the Morse, unless 
th: whole news service of Great Britain was h»ndled entirely by the 
Marrey automatic system. Apart from the speed difficulty and the 
eat of the apparatus, it would take years for a printing telegraph to 
he insted all over the country. Using it fora few circuits for news 
Would тап double labour in perforating the messages, and although 
jt adventages might he great enough to compensate for this extra 
lr, the piod of the line would have to be dropped to about 150 
Nerds ә minuto, 

In other countries where there is no highly complicated 2rrange- 
"UN for news distribution there is no obstacle to the use of such 
ee telegraphs as the Murrey automatic ; but in countries where 
ML complicated news-distributing organisation there is very 
litle news trafic, and it can be handled easily by the Hughes and 
Vie low-speed and therefore cheap instruments. 

Author difficulty about news work is that in London and other 
о of population at least 12 copies are required of press 
md to various newspa pers. It puts а serious gna ps ens 
"s med to make 12 copies continuously for long pericds ; n 
the Ше i mimeographs and dicc RUM A 
Ret do е ат m A there is no reason why the) 
D er Private Wires.—In the case of these wires the conditions 
| AB are even worse from а printing telegraph point of view. 
sped printing telegraphs are of necessity complicated, and 1e- 


costly. 
trained men einploved to run it. 
of time, but the saving of labour will not be great. 

The difficulties in the way of making a copy for record of telegrams 
delivered are explained, and the author points out that wet-press copy- 
ing is the only practical method when printing telegraphs are used. 
The necossity for keeping copies of telegrams at all is not obvious. 

When page-printing telegraphs are used a change is necessary 
in the telegraph forms used by various Administrations. There are 
two kinds of telegraph messages, those sent from cit v A to be de- 
livered in city B, and those sent from city A to be re-transmitted 
in city B to city C. In city B nearly all telegraph administrations 
use two different kinds of telegraph forms to distinguish these two 


kinds of messages. For a p2ge-printing telegraph only one form 


for both kinds of messages is possible. 
Numbering messages involves a waste of about 21 per cent. in line 


time and labour; and the tendency is to от а! unnecessary signals. 
Whether consecutive numbers on telegrams are necessary appears 
to be an open question. Certainly numbering is a safeguard against 
messages being lost—an accident that happens occasionally in all 
telegraph offices. Hence when the Murray automatic system was 
introduced into the British telegraph service it was considered 
desirable by the oflicials to resume the numbering of messages on 
the Murray circuit. This is a small matter, but it involved a certain 
amount of change of routine, and in a big department a change of 
routine is a matter of сиу. The experience of the writer is 
thet the real conservatives are not the official heads but the operators, 
who often show extraordinary reluctance to accept change of routine. 
In fact. that is one of the minor obstacles to the introduction of 
printing telegraphs. 

Counting the number of words in telegrams is a serious matter, 
causing much waste of time and labour. Charging by the number 
of words is а very defective system, but it is difficult to say what 
better arrangement could be adopted. As Jong es word counting 
remtins in force it will be one of the hindrances to апу considerablo 
saving of labour by printing telegraphy. The number of words in the 
message is sent in the preamble, and it is the duty of the receiving 
operator to count the number of words in the received message to see 
that it agrees with the number in the preamble. [n case of dis- 
crepaney this involves a talking back and forward, which, with printing 
telegraphs, is not so quick as withthe Morse key. There are also so 
many Siamese twin words that are neither one nor two thit counting 
is difficult. and the labour cost is increased. Thus, ** motorbus "' is 
one word, but |" motordriver "(is two. Tf it were possible to charge 
for telegrams in some wav bv time as in the case of the telephone a 


lot of delay and labour would be saved. | О 

Apart from these difficulties, tho most serious trouble а и 

telegraph system Ваз to face is errors in telegrams, These. due to 
ЕЖ 
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disturbances on the telegraph line, stray currente, inductive inter- 
ference, men repairing the line, wind and weather, or to the human 
operator, involve repetition of messages and impose very serious 
limitations on the time and labour saving possible with printing 
telegraphs. 

А special difficulty for printing telegraphs is also to be found in 
the variety and irregularity of telegraph traffic, which varies greatly 
in volume and in character according to the circuit and the seasons. 
There are also great variations in the volume and kind of traffic 
according to the hours of the day. Могеоуег, the present svstem of 
multiple address messages is impossible with a printing telegraph. 

Traffic arrangements and hours of duty of operators are necessarily 
of à very complicated character in the case of large telegraph ad- 
ministrations, and the introduction of printing telegraphs leads to 
considerable variation of these arrangements. It is most difficult 
to introduce changes in the daily routine of large numbers of human 
beings. Of course, in the case of France, Germany and other 
countries on the Continent of Europe. where the Hughes has been 
largely employed for more than a quarter of a century, such diffi- 
culties have long since adjusted themselves. It is in the Morse key 
and sounder countries that the introduction of printing telegraphs 
necessitates some changes of routine. 

Internationa! telegraph traffic presents special difficulties because 
of the division of authority and difference in habits and ideas and 
customs, and differences in language. Alphabetical troubles are not 
the least that printing telegraph inventors have to encounter. Each 
country requires some variation in th» telegraphic alphabet, and it 
appears to be a physical impossibility to devise a printing telegraph 
that will suit all languages. А curious illustration of this alpha- 
betical difficulty is the confusion that exists in Great Britain through 
the use of the oblique stroke both for money and fractions. 3/8 may 
be read as 3s. 8d. or аз 3. This confusion has led to monetary loss. 
Code and cipher messages also are the despair of telegraph adminis- 
trations, but on the whole a good printing telegraph can handle such 
messages with less risk of error than the Morse key and sounder, and 
at least as expeditiously if proper methods are used. The essential 


fluorescence. It is therefore desirable to operate the incandescent 


filament at as high a temperature as possible in order that the pro- 
portion of the energy radiated within the visible spectrum, and hence 
the efficieney of light prcduction, may be high. ‘The maximum tem- 
perature at which it is possible commercially to operate a certain 
material in the high vacuum of en incandescent lamp bulb is deter- 
mined by its rate of disintegration if the vapour tension is high, and 
by its melting point if the vapour tension is low. The high vapour 
tension of the carbon filament, which is shown by its tendency to 
evaporate at temperatures far below its melting point, makes it 
impossible commercially to operate carbon filaments at the normal 
working temperature of the tungsten filament. 

Not only do the various filament materials differ in their ability to 
withstand high operating temperatures, but they differ also in their 
radiating properties. The emissivity or mere ability to radiate 
energy does not affect the luminous efficiency, but it plays an impor- 
tant part in determining the lengths and diemeters of filaments in 
commercial lamps. 

The metal osmium has been shown to possess the property of 
selective radiation in the visible spectrum to a high degree, but the 
difticulty of working it and its relatively low melting point have made 
its commercial use impracticable. Tungsten, while not quite as 
selective as osmium, is more plentiful, end moreover it can be ope- 
rated commercially at a higher temperature and efficiency. so that it 
is а more a desirable filament material than osmium. in spite of the 
greater selectivity of the latter substance. 

The greatest problem in the production of metal filament incan- 
descent lamps has been to prcduce the filament m^terial in a high 
state of purity and in the proper physical form, end the ingenuity of 
the manufacturer has been taxed to the utmost in devising means by 
which this can be accomplished. It is difficult to secure a high degree 
of purity in tungsten metal, principally because its àtomic weight is 
high and, in consequence thereof, а very little ezrbon (which is the 
most common impurity) is sufficient to form a considerable amount 
of tungsten carbide. The Paper cont^sins а number of micro-photo- 
graphs which illustrate the changes during the various processes of 


condition is careful training of operators in working on typewriter 
kevboards without looking at the keys. 

The use of envelopes and the addressing of telegrams present 
difficulties in the case of page-printing telegraphs. Оп th? Continent 
of Europe envelopes are not used, and the telegrams hive to be folded 

up in special ways, varying with each administration. The printing 
of the messages must suit these methods of folding. This require- 
ment is hard to fulfil in the case of a page-printing telegraph. 

Finally, there are mechanical difficulties of construction. Printing 
telegraph machines belong to a theoretically bad group of mecha- 
nisms, in which the majority of the actions are striking instead of 

liding or rolling, and it is only by close attention to details that 
uccess has been achieved. 


(To be concluded.) 


NEW METALLIC FILAMENT LAMPS.* 
BY G. S. MERRILL. 


Summtry.—Yhe author discusses the physical properties of the fila- 
ments of incandescent lamps. А description is given of the apparatus 
used for testing the breaking strength of metal filaments, and the effects 


of burning on continuous and alternating current circuits are shown for 
tungsten lamps. 


The author deals with the lamps themselves rather than with 
their applications in commercial servicc, and discusses the following 
physical properties of the materials: Electrical resistance, vapour 
tension and melting point, emissivity. selectivity. mechanical strength. 

The following figures are given for the effect of ] per cent. increase 
in voltage of lamps operating at normal efficiency — 


Increases wattage. Increases c.p. 


Tungsten... eo. 159 per cent. Te 3-73 per cent. 
Tantalum — ......... ..... 172 per cent. d 4-27 per cent. 
Metallised carbon ........ 1-77 per cent. .... 490 per cent. 
Treated carbon ........ .. 2-07 per cent. ee 5:69 per cent. 
Untreated carbon ......... 232 per cent. .... 710 per cent. 


The filament of an incandescent lamp must not only meet certain 
requirements of an electric conductor but it must also possess certain 
characteristics as a luminous radiator. The latter condition greatly 
limits the number of materials which can be used as filaments of 
incandescent lamps. The light of incandescent lamps is produced 
by temperature radiation as distinguished from luminescence or 


* Abstract of a Paper read before the Franklin Institute. 


manufacture and during the subsequent burning. Microscopic in- 
spection of the longitudinal surface of tungsten filements after 
various periods of operation shows that a gredual wrinkling or break- 
ing up of the surface takes place. Apparently the effect is confined 
almost entirely to the surface material. the fils ment itself suffers no 
serious distortion and no marked difference in appeeranee is produced 
by burning on alternating current. Tho appearence of the tantalum 
filament after burning on direct current is not very different from 
thit of a tungsten filemont, but on alternating current а gradual 
breaking up of the tantalum filament tskes place. This cen hardly 
be ascribed to vibration due to rapid heating and cooling. because 
tungsten filaments, operated under similar conditions do not show 
this tendency. 

The study of the change in appearance of filaments throughout 
their life naturally leads to а consideration of the effect of burning 
on the strength of the filament. In order to investigate the relative 
strength of lamps of different types, various methods of testing them 
have been devised. Strength tests are made with the filaments cold, 
because when they are heated it is practically impossible to break 
them, the most serious damage that can thon result from shocks 
and blows being a twisting together of one or more loops. 

One method of testing strength consists of mounting the lemp 
rigidly on a block which can be bumped by a second block allowed 
to swing «sa pendulum. The impact is regulated by the are through 
which the pendulum is allowed to swing, and is increased by small 
increments until the filament is ruptured. The method has been 
moditied by one investigator so that the impact is obtained through 
а ball rolling down an inclined plane. Another method requires the 
lamp to be mounted on a block which can be dropped from gradually 
increasing heights, the apparatus resembling somewh^t a miniature 
pile driver. Other tests have been made by pecking lenips in boxes 
as for shipment, and dropping the boxes from inereesing heights, 
the lamps being frequently inspected. These motheds heve the 
adv antage of breaking the lamps under conditions at losst zpproxi- 
mated in service, and morcover give some indice tion es to the value 
of the method used in supporting the filament. The results obtained 
are at best somewhat erratic and a large number of lemps must be 
averaged in order to obtain a proper appreciation of reletive strengths. 

In order to obtain some idea as to the strength of the filament itself, 
considered apart from its supporting structure, several methods of 
testing have been commonly used. One method consists in laying 
the filament on а pad of paper, smooth but not rigid. and slowing a 
small metal cylinder to roll lengthwise along it. Rollers of increasing 
weights are used until the filament breaks. In another device 
the filament is drawn by a hook at the centre between two converg- 
ing guides until it breaks; the distance which it was drawn into the 
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Some of the most interesting tests made with the device have 
reference to the change in strength of the filament during its life. 
Three lots of 40-watt 110-volt tungsten filament lamps representing 
modifications in manufacturing processes were run through such 
comparative test. Each lot was divided into two parts, one of which 
was burned on 60-cycle alternating current and the other on direct 
current. All lamps were burned at 1:23 watts per candle-power. 
At certain intervals lamps of each lot were removed from the burning 
racks and the strength of the filaments tested. Fig. 2 shows the 
results of the tests for one lot, the general tendency of the curves 
being the same in each case. 

Each point on the curves is tho average of 10 determinations of 
strength of the filament from a single lamp. The deflection at break- 
ing indicates that the flexibility of the filaments docs not change very 
much with burning, especially after the first few hours. 

The decrease in strength with burning could be most easily shown 
bv either some change in the structure of the filament or by some 
change in the effective cross section. Although the results have all 
been reduced to terms of a uniform gross diameter, a microscopic 
inspection of the filament shows that there is a tendency for the 
surface to become wrinkled with burning. which мои, in all pro- 
bability tend to reduce the effective diameter as far as strength is 
concerned. In general, the surface which was originally smooth 
gradually becomes rough during the first 100 hours burning. Be- 
yond this point the changes are not so marked. The strength curves 
indicate in a general way that the greatest reduction in strength 
occurs during the first 100 hours of inspection, and thereafter the 
change is less marked. This seems to point to the possibility that 
the strength is dependent at least to some extent upon the surface 
roughening. It might be noted tht during the period covered by 


“V” before breaking gives an arbitrary measure of its elasticity. 
This method has been varied in another device во as to draw tho fila- 
ment through a spiral guide, thus giving the sample a greater and 
greater curvature until it breaks. 

The number of ways in which filament strengths can be measured 
with precision is somewhat limited by the physice! nature of tho 
filaments and by their extremely small diameter. The filaments 
меу lend themselves to cross-bending tests, and in order to carry 
out certain investigations a device for making such tests with some 
(ито of accuracy was constructed. Short pieces of filaments were 
supported at. points 0-5 cm. apart and a load slowly applied at th^ 
middle until the filament broke, the 1024 and deflection both being 
measured. By taking short pieces of filament it was possible to test 
from 10 to 20 samples from г given lemp, and the average load and 
defection shown by these 10 or 20 samples gives & very good measure 
of th> filament strength in that particular lamp. In addition to 
determining the breaking strength, the dcHection under various loads 
could be measured and deflection load diegrsms could thus be op- 
tained, 

The machina, which it is believed involves g now principle, consists 
essentially; of а horizontal beam balanced on a knife edge (see 
Fig. 1), supporting at one end a cylindrical plunger C and at the other 
cud a cylindrical weight W of the shape shown. The weight W at 
on end of the beam hangs with its lower edge midway between tho 
points of support of the filament which is laid horizontally across an 
opening 0-5 ст. long. The block A carrying the filament can be 
rid through measured distances by means of a micrometer screw. 

A small c.n муе mirror, M, on the beam reflects light from the 
source to form an image at І. By keeping this image on a certain 
point, the bean may be kept horizontal and the deflection of the 
lament may be read from the micrometer screw. 

Th plunger at the other end of the beam hangs within a vessel 
which may be filled slowly with water. The plunger is buoyed up 
by th» water as the latter rises and a load proportional to the weight 


> 


Breaki ng Load 
Grammes 


пои, 


Deflection f 


100 200 
Hours burned. 
Results reduc2d to filaments 0*5 cm. long, and 0:005 cm. in diameter, 
Fic. 2.—CunRvES SHOWING STRENGTH AND DEFLECTION OF TUNGSTEN 
FILAMENTS. 


Fic. ].—FiLAMENT TESTING MACHINF, 


the test tho gross diameter of the filaments of the several lots remain 


of water displaced by the plunger ia thrown open the filament. Аз | 
practically constant, фе., no marked reduction in diameter with 


the plunger is uniform in section, the volume of water displaced can 
he most easily measured by its height upon the plunger. In testing, 
th: beam hes been kept balanced with a small part of the plunger 
"merged, and consequently the load upon the filament is deter- 
mined by a difference in water levels. To enable the water level to 
reread with accuracy, а carefully balanced float rides upon the sur- 
lee of the water in vessel D, and by means of a silk thread passing 
"is в. small pulley, В, its motion is magnified by the long pointer 
ap over an arbitrary scale. The water level readings can 
* reduced to tho equivalent Јога in grammes on the filament by 
mans of a calibration curve. 
of is Putting the filament in place, and taking the initial reading 
it; Гн F and the micrometer head H, water is allowed to Ном 
tie e D. As this throws a load on the filament and pro- 
Meter se к ion, th? operator raises the filament with the micro- 
laine и order to keep tho image І at a fixed pniot. Tho 
nad н until the filement breaks. at which instant the 
alne T 18 automatically cut off by clectrical cont ict of the 
watar | ve neam with the point K. The pointer Е indicates th? 
T еке at breaking. The deflection of breaking is indiczted by 


burning could be noted. 
In regard to changes in structure. there is a tendency for the crys- 
This 


talline structure to become somewhat coarser with burning. 

change would naturally tend to weaken the filament due to the 
greater ease with which the fracture could follow the larger crys- 
talline surfaces. A compact small-grained crystalline structure ig 
apparently the more desirable from the standpoint of strength. The 
investigation, however. should be carried further before ду definite 


conclusions are reached. 
In order to give the relative idea of the strength and stiffness of a 
tungsten filament and a glass thread, a glass rod was drawn down to 


a diameter approximately equal to that of the filaments end a num- 
ber of samples were tested. The ultimate strength of the threads 
of glass was almost three times that of the filament, but the flexi- 
Риу of the glass was considerably less, giving about 60 per cent. ag 
great а deflection as a tungsten filament under the same load. 
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oo о compare strengths and deflections of filaments of vary- 
mm и пасан to express the results in terms of some unit 
eul detlecti о Consequently all measurements of strength 
ond dette са lave been reduced to the equivalent load in grammes 
limites a in em. of a filament 0-5 em. long and 0-005 cm. in 
tical in Unis. гоо Cases filaments were found to be slightly ellip- 
th maximu section rather than circular. (The difference bet ween 
!! per cent ч ш minimum diameter, however, rarely exceeded 
"limon basis de dear the results of the eross-hending tests to a 
th» mean күн Е diameter of the filament was therefore taken as 
ll^ to possil ? lameters at right angles in order to reduce the error 
Possible devietion from a circular sec Bon: 


Schuster. 
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BATTERY ECONOMICS. 


А. M. Tayvor’s persistent advoca 


Mr. v of accumu- 
Jators as a desirable adjunct in large as distinct from small 
generating stations is evidently bearing fruit and causing 
other engineers to think more about this problem. At the 
last meeting of the Institution of Electrical Engineers, Mr. 
TAYLOR read another Paper dealing with the same m 
though more from the point of view of using а battery to 
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drop due to resistance. А battery therefore acts like a 
dvnamo having a large demagnetising armature reaction; 
but unfortunately there is nothing to correspond wich the 
exciting coils in a dynamo for bringing the E. M.F. back to 
the desired value. This feature makes efficient regulation 
difficult. As is well known, 
tion have been used ; 
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Tug MECHANICAL DESIGN AND CONSTRUCTION OF GENERATORS, By К. Livingstone, 


two methods of compensa- 


one being by means of regulating 


cells, and the other by means of boosters. Leaving out of 


account buffer batteries, to which our remarks do not apply, 
{н Preparation: regulating cells are found to give sufficiently quick regula- 
H Е х . ; ОТЕ ; 
ша Бн инан БП ШЕ БАДА Paul Höener, by Justus Eck. 3 tion, but they have the well recognised disadvantage that 
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these end-cells are put to very unequal use and that 


deterioration consequently results. The construction of 


sliding contact. switches when the currents to be handled 
are heavy also presents a difficulty; but, neverthe- 
less, this method of regulation has been used largely 
both on the Continent and in the United States, even when 
the currents have been as high as 40,000 amperes. 

Practice in this country, on the other hand, has favoured 
the booster, which in this connection may be regarded as 
a home product. Here the difficuity is of another kind. 
Ifa battery is to be used for dealing with peak loads in 
preference to the installation of further steam plant, the 
question of efficiency becomes important. When a booster 
is used for regulating the discharge of a battery, energy 
is being used for this purpose just when all the energy 
available should be sent into the feeders. Moreover, the 
booster under these conditions is very often run ineffici- 
ently, being worked for a large part of the time at con- 
siderably under full load. Té is for these reasons, no doubt, 
that very low overall efficiencies are sometimes obtained, 
a figure of only 54 per cent. being mentioned by Mr. A. H. 
SEABROOK during the discussion on Mr. TavLoR's Paper. 

The solution proposed by Мг. TAYLOR in order to raise 
the efficiency is to run three boosters instead of one, the 
boosters being run three in series when the E.M.F. required 
на maximum and the current a minimum, and three in 
parallel for the converse conditions. At first sight these 
тау seem complicaced arrangements, but there 15 no par- 
ticular reason why they should not work out fairly simply. 
From an efficiency point of view the booster is certainly a 
weak point in this method of regulation, and anvihing chat 
can be done to спе down the size of machine that must be 
used should materially improve che conditions. Something 
more might also be done on the lines pointed out by Mr. 
TYLOR, namely, so to proportion the battery that at times 
of heaviest load it could be run without any booster in circuit, 

There is little doubt that large batteries of accumulators 
have certain distinct merits or they would not be used to the 
extent they are in other countries. This may be due 
partly to the fear of heavy penalties in ihe case of failure 
of supply, and this point of view scems to apply in the case 
of German stations. But we doubt if this is so in the United 
taies, where, nevertheless, many very large batteries are 
m use and where end-cells seem to be favoured. Actual 
results obtained in practice are more valuable than any 


etinates of what тау happen, and we do not doubé thai | 


the figures given by Mr. S. L. Pearce during the discussion 
on Mr. Taytor’s Paper will produce considerable effect on 
those who are considering the economics of the question. 
The figures obtained at Manchester, namely, a commercial 
eficieney of 7] per ceni., including losses in boosters, for a 
period extending over one vear, is an extremely fine result, 
and serves to show that the efficiency obtainable depends 
considerably upon the conditions of working. Мг. PEARCE 
ase mentioned, as will be seen elsewhere, that the average 
saving in coal amounted го 13 per cent., and that the loss of 
energy in the battery was covered four times over by the 
Coal saved. Having regard to these results, and to the fact 
that battery makers will give terms of maintenance extend- 
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ing up to 15 years, it is to be hoped that the Local Govern- 
ment Board will now take a more rational view of things 
and will grant longer terms than seven vears for the repay- 
ment of battery loans, for these terms can only act as a 
deterrent to municipal engineers wishing to adopt accumu- 
lators on an extensive scale. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, po:t 
ee, on receipt of published price, adding 8d. for books published under $& Add 


fr 
10 per cent. for abroad or for foreign books.) 
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Die unipolare Gleichstrommaschine. 
(Berlin: J. Springer.) Pp. 98. 

The unipolar machine has always been a fascinating subject 

Yet in scarcely апу branch of his 


By Bonis von UGRIMOFF. 


to the electrical engineer. 
work, has his labour been less rewarded or his task more thank- 
less. Indeed the production of a continuous current from a 
machine without a commutator seems ever to have been one 
of the alchemist’s riddles in electrical engineering, апа the 
number of untold hours—apparently wasted—on this alluring 
subject must be appalling. True, certain practical forms of 
the unipolar machine have been developed and are in use. but 
up to the present this {уре does not appear to have ачу market 
value. 

The present booklet 15 a thesis on the unipolar, conunuous- 
current generator, and was submitted as a “ Doktorarbeit " 
to the Technische Hochschule. Carlsruhe-in-Baden. In. the 
first 38 pages the author deals with the development of this 
machine, and gives a general historical survey of the subject 
from its eailiest davs down to the latest improvements. After 
describing the methods used for giving this machine practical 
shape, the author passes on to consider the contact made 
between a rotating dise and quicksilver. А long serics of 
experiments 15 described with different arrangements of this 
liquid contact at very high peripheral speed. It is only when 
water-cooling is resorted to, however, that a practical solution 


can be found, The theory is then evolved by the aid of 


hydrodynamics. 
On the basis of these investigations a machine was designed 


to give 80 kw. at 40 volts when running at a speed of 8.000 revs. 
per min. И is difficult to express ап opinion on the results 
obtained from an experimental machine of this kind. but of 
the author's own conclusions we may mention the following :— 

1. The unipolar machine with nickel-steel disc armature and 
good liquid contacts can be made to vicld pressures sufficient 
for incandescent lamps. 

2. The water-cooled liquid contact has proved satisfactory 
for collecting current at peripheral speeds up to 270 metres per 
second. 

It is not often that the thesis for a doctorate leads to the 
development of a new type of machine, and we shall be clad to 
see with what success the author's future investigation; are 
attended, S. P.N. 


Compulsory Working and Revocation of Patents. By Euwksr 
LvxeE. (London: Stevens & Sons) Рр. vii. + 89. 3s. 6d. 


No part of the Patents and Desivns Act of 1907 has been the 
subject of so much discussion as Sec. 27, which re-introduced 
into English patent law the principle of 7 compulsory working " 
the principle that an inventor who holds a British patent shall 
put his invention (even though it should be for a minor im- 
provement on some existing machine or piece of apparatus) 
into practice In this country under pain of forfeiture. The 
controversy is still going on; one side lauding the section in 
question as being the essence of legislative wisdom, the other 
denouncing it as highly unjust towards inventors, a most 
useful and deserving section of the community. The subject is 
still further confused by introducing political issues into the 
controversy, and the only fault we can find in Mr. Lunve’s 
excellent monograph on the compulsory working of patents is 
his little digression into the Free Trade and Tariff Reform 
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controversv. We suppose this is pardonable, as compulsory 
working is, as Mr. Lunge clearly shows, a revival of & practice 
of the 17th century when monopolies, tariffs, &c., were hotly 
debated. We believe that we should have been able to make 
out а good case for a modification of Sec. 27 of the 1907 Act 
without having recourse to current political controversies. 
However, the blemish is a small one, and we can heartily 
recommend Mr. Lunge's book as being a complete and accurate 
guide to the law and practice relating to the compulsory 
working of patents in this country. Both the State (which 
grants “the monopoly for working an invention) and the 
patentee have an interest in the subject- matter of the patent, 
and we think that Sec. 27 of the 1907 Act is too rigid, too sweep- 
ing in its character, and we believe that time and experience 
will prove this to be so. 


The Young Electrician. By Нлммохр Hart. (London: Methuen 
< Co.) Pp. xvi. + 289. 5s. 

The author states in his preface that this book pretends 

to no higher aim than that of affording instructive amusement 
to intelligent Боуз. We are afraid, however, that, except in the 
case of a few geniuses, the majority of boys will find much of the 
contents too technical. In fact, the volume savours more of an 
elementary treatise on electricitv and magnetism, many of the 
diagrams (especially those relating to dynamos and motors) 
being more suited for a text- book. Apart from the large 
number of technical terms, such as “inductive capacity,” 
which have been introduced, the author would, we think, have 
been better advised to have omitted such appliances as the 
` Prony brake" and the names of all except the best known 
scientists. Thus, few electrical engineers would be familiar 
with the name " Lesage," who, we are told, suggested a machine 
for spelling out words by means of pith- balls ; nor would they 
connect the name Henley with a discharger for à Levden jar. 
Again, it is scarcely necessary to mention in a book of this kind 
that the telautograph was invented by Elisha Gray. 

Тре subject of electricity possesses a fascination for most 
boys. and no difficulty should be experienced in arranging a 
large number of experiments requiring very simple apparatus 
that would familiarise the naturally inquisitive mind of a boy 
with the general features of electricity. The preseut volume, 
however, errs on the side of "5 over-completeness," 


and may 
possibly confuse by the mere wealth of material. 
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RECENT PHYSICAL RESEARCH. 


VII. —MAGNETIC BODIES COMPOSED OF NON-MAGNETIC 
ELEMENTS. 


BY D. OWEN, B.A., B.SC. 


$1. Heusler'5 discovery in 1903 of the magnetic alloys of 
copper, aluminium, and manganese opened the way to a new 
line of physical investigation. For the first time elements 
which alone are very {ее Му magnetic were seen to be capable 
of forming, when in combination, а ferro-magnetic body. The 
question arose as to what limits. of intensity of magnetisation 
were possible in this new class of bodies, and whether they 
might not exceed the saturation value for the most magnetic 
of the ferro-magnetic group of elements—namely, iron. The 
practical consequences of such a Consummation are too obvious 
to be enlarged upon, Whilst it cannot be said at present that 
these hopes are in алу way realised, neither can the new facts 
he said to have received as yet any adequate explanation, and 
the experimental side of the subject appears to be far from 
exhausted, 

Of the large number of investigations already made may be 
specially mentioned those of Fleming and Hadfield, of Prof. 
Gray and other workers in the Glasgow University Physical 
Laboratory, of Wedekind, and of Bruce V. Hill, as well as of 
Heusler and his co-workers. Ап account of the main results 
follows below. 

$2. Heusler's Alloys—Heusler succeeded in producing 
a number of ferro-magnetic bodies containing copper and 


manganese along with a third metal which might be Al, As 


Zn, Sb, Sn, &e. 


Of these the alloy containing aluminium 


gave the best results. A systematic study of the effect of 
variation of composition led him to the conclusion that, for апу 
given percentage content of copper, the alloy is most magnetic 
when the aluminium and manganese are present in the pro- 
portion of their atomic weights. 
the magnetic quality improves as the percentage of copper 
diminishes. This reduction cannot, however, be carried below 
60 per cent., owing to the unsatisfactory mechanical qualities 
that the product then manifests. 
60 per cent. of copper are amenable to working on the lathe, 
though forgings are not possible. 


Maintaining this proportion, 


Alloys containing more than 


Confining attention to the properties of the copper-alumi- 
nium-manganese alloy, with percentages 63:5, 12-5 and 25 


respectively i in the order named, an examination of the results 


of different observers shows considerable differences, which 
appear to be largely attributable to differences in the thermal 
treatment undergone by the test specimens. For the moment 
let it be said that these thermal effects are very decided, as well 
as complicated. This alloy may, however, be broadly classed 
with nickel and cobalt and the medium grades of cast iron. It 
gives the well-known general form of B-H curve. with B=3,000 
to 5,000 for H=150, with a maximum permeability of some 
200 occurring at low field strengths (less than 10 C.G.5.). 

The coercive force is rather greater than for nickel or cobalt, 

and consequently the hysteresis is greater. According to 
Fleming, the latter may be represented by a formula oL the 
Steinmetz form—viz., № = 218", the power of B required being 
about 2-25. The value of у found for а specimen containing 
60 per cent. copper was 0-000549, and for one containing 68 per 
cent. Cu 0-00077. 
These allovs possess a critical temperature, or temperature 
of magnetic transformation, varying between the limits of, sav, 
250°С. and 450°С., according to percentage composition. 
Cooling curves indicate the evolution of heat in passing through 
that point. 

The effects of thermal treatment are very marked, hut are 
not capable of representation by any simple law. This 1з 
only to be expected in view of facts that are well known as to 
the behaviour in this respect of other magnetic compound 
bodies. Thus, for example, the so-called non-magnetic man- 
ganese steel containing 12 per cent. of manganese 13 capable, 
under certain treatment, of becoming distinctly magnetic ; 
again, Hopkinson's nickel-steels are capable of existing in two 
distinct states, both stable at the same temperature, one 
magnetic, the other practically non-magnetic. — Beginning 
with a Heusler alloy which has been cast and cooled. down 
more or less slowly from the melting point (between 900'C. 
and 1,000°C.) to ordinary temperature, it has been generally 
found that an improvement in magnetic quality (to the extent 
of an increase of some 30 per cent. or more in B) is obtainable 
by a process of " ageing,” the specimen being maintained at a 
temperature of about 110°C. for several days, then tested at 
room temperature. Subjection to higher temperatures results 
in a deterioration to an extent greater as the temperature is 
higher. The experiments of Hill on this subject are especially 
valuable. He found a temperature of magnetic transformation 
of about 330°C. for the specimens investigated, As cooling 
took place from this point the magnetism ‘steadily incre: ased, 
though on regaining room temperature the intensity of mag- 
netisation Was only 2 50. a distinct drop on the initial value of 
over 300 (field kept steady at 85 C.G.S.). А second heating. 
this time up to 500°C., was carried out. On re-cooling the 
magnetisation regained was very small—namely, 1—27 at 

17°C. Further cooling to —190°C. only increased | to 36. It 

s thus possible to obtain the allov in two states: one strongly 
эше the other comparatively feebly magnetic, at the 
same temperature. This is the phenomenon already observed 
in the case of the nickel steels by John Hopkinson. But m the 
manganese alloy the magnetic condition is not restored at а 
lower temperature. It therefore occurred to Hill to observe 
whether a rise of temperature, to a point considerably above 
the temperature of magnetic transformation, would result in 
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the passage to the magnetic state. This he found to be the 
case. On heating to a dull red heat (650°C. to 700°C.) and 
allowing to cool slowly the value | —90 was found at 17°C. 
(Н=85). On then heating to bright red heat (say, 850°C.) 
and allowing to cool the value 1— 155 was obtained at room 
temperature. The Heusler alloy is, therefore, irreversible as 
regards variation of magnetism with temperature. In con- 
trast with the 25 per cent. nickel-steel, which appears in the 
non-magnetic condition on cooling from melting point, the cast 
Heusler alloy appears in the magnetic state. The changes are 
not. however, of so simple or definable a character in the former 
сазе as In the latter; there is no definite cycle which can be 
traversed over and over again (H constant) with precise return 
to one of two definite values of intensity of magnetisation at any 
given temperature. Like the nickel-steel, the Heusler alloy 
shows distinct differences in density, &c., in the magnetic and 
non-magnetie states. 

The effects of very low temperature have been investigated 
ташу in the Glasgow laboratory. At the temperature of 
liquid air the magnetisation is distinctly greater than at 
ordinary temperature. If the alloy has been rendered but very 
fechlv magnetic by raising to about 300°C. and quenching in 
water, the magnetism 1s largely or entirely restored on cooling 
to — [907 C. This increase of magnetism is not, however, retained 
on return to ordinary room temperature, The effect of extremely 
low temperatures, it may be noted, is in this respect opposit2 
insign to the effect recorded by Dewar and Fleming in the case 
of annealed iron and pianoforte steel wire, though of the same 
sign аз the change in unannealed iron or in hardened iron. 

$3. The copper-aluminium-manganese alloy is the most 
notable of the class of bodies here under consideration. Others, 
however, have been prepared. Mention has heen made of 
some discovered by Heusler, in which the place of aluminium 
is taken bv another element. Heusler also showed that certain 
Mn-Zn and Mn-Al alloys possess appreciable ferro-magnetism. 
Wedekind has added to the list a considerable number of com- 
pounds of manganese, including the sulphide and compounds 
with B, Sb, P, As, Bi, N, &c., respectively. All these show 
distinct remanent magnetism after subjection to an intense 
magnetic field. The boron compound is reported to have a 
permeability one-sixth or one-seventh that of iron, whilst a 
Нах density approaching to within 30 per cent. of {һе value 
lor iron is stated to he attainable in the case of MnSb. These 
numbers appear to require confirmation. 

There is but little evidence of the existence of ferro-magnetic 
bodies from which manganese, as well as iron, nickel and cobalt 
аге excluded. Wedekind reports CrB to be magnetisable to a 
feeble extent. Ross and Gray have made experiments upon 
alloys of copper and aluminium which indicate the possession 
of permanent, though very feeble, magnetism after subjection 
Фа strong magnetic field. According to these experiments, 
the remanent magnetism is more pronounced when the material 
has been quenched from a high temperature. Cooling. in 
liquid air accentuates the effect. For example, in the case of 
an alloy of 95 per cent. copper and 5 per cent. aluminium, the 
"at material showed a remanent intensity of 0-01 C.G.S. at 
15 C., and of 0-091 C.G.S. at — 190°C. ; the quenched material 
Possessed an intensity 0-029 at 15°C. and 0-110 at —190°C. 
Experiments on practically pure copper led to similar results. 
The slowly-cooled material exhibited no sensible remanence 
after subjection to a field of 3.000 C.G.S.; the quenched 
D on the contrary, gave a remanent intensity of 
GS. at 15°C. and of 0-27 at —190°C. The traces of 
ieee were estimated to be far too small to account 

EGER for these results. On the other hand, experiments with 
RT pure specimen of electrolytic copper showed no trace 
cl ni These results can, apparently, only be recon- 
co that the traces of iron present im the first 
mE Torm with the copper а magnetic alloy of con- 

Ta bly higher permeability than pure iron. 
oe | these recent extensions of our knowledge of 
ЕЦ bodies, the problem of their constitution 
du *xpalned. Iron in the pure state is strongly ferro- 
mec s In its salts it is paramagnetic, capable only of feeble 


' 
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magnetisation in comparison with the amount of iron present, 
and devoid of retentivity ; in its allovs it may become, as in 
Hadfield’s manganese steel, only {ее Му ferro-magnetic; in 
combination with aluminium or silicon its permeability may 
in low fields exceed that of pure iron, but on carrying the mag- 
netisation to saturation the aluminium appears to function only 
as а non-magnetic diluent. Моше of the nickel-steels may т 
one state be practically non-magnetic, in a second state more 
magnetic when saturated than a mere mixture of the elements 
present would be. Clearly, then, the magnetisabilitv of a 
body is not a function merely of the atoms present, but depends 
on the structure of the molecule or on the manner of grouping 
of the molecules. 

The interesting question of the part plaved by manganese 
is still an open one.  Practically all the magnetisable bodies 
from which iron, nickel and cobalt are excluded contain man- 
ganese. Certainly all those of marked magnetic quality do. 
Does, then, manganese belong fundamentally to the ferro- 
magnetic group of elements, as Faraday considered probable ? 
The nearness of its atomic weight (55) to that of iron (55-9) 
suggests it. It is curious that the black peroxide MnO, was 
for long known as magnesia nigra, on account of its supposed 
magnetic properties, the name manganese being thence 
derived to distinguish this element from magnesium. Metallic 
manganese as normally prepared is, however, non-magnetic. 
This commercially pure metal 15, in truth, but a crude product, 
containing, 16 may be, some 4 per cent. of impurity, chiefly 
copper and iron. Weiss has produced the pure metal by 
electrolytic reduction of MnCl,, using a mercury cathode and 
a1 anode of platinum-rhodium. The grey powder which 
results on driving off the mercury by application of heat in 
presence of hydrogen behaves, when compacted into a rod, as 
a paramagnetic body. Melted in an electric furnace in a vessel 
composed of magnesia and in an atmosphere of hydrogen it 
acts as а ferro-magnetic body. А BH curve was obtained 
showing an enormous coercive force (670 C.G.S.), with a 
remanent intensity one-hundredth that of pure iron. Even 
at H=12,000 the specimen still remained unsaturated. This 
manganese, furthermore, appeared to have strong magneto- 
crystalline properties. Such appears to be the most successful 
effort at producing elementary manganese in a distinctly mag- 
netic state. Cooling experiments down to liquid air tempera- 
ture have long since been made, only to negative the idea of a 
simple explanation in terms of a low temperature of magnetic 


transformation. The magnetic nature of the element has to 


remain for the moment unexplained. 


BATTERY ECONOMICS AND BATTERY DISCHARGE 
ARRANGEMENTS. 


We give below an account of the discussion that took place at 
the meeting of the Institution of Electrical Engineers last week, 
when Mr. А. M. Taylor read his Paper on the above su bject. An 
abstract of this Paper appeared т our last issue. 


DISCUSSION. 

Mr. TAYLOR, in reading the abstract of his Paper at the meetings 
applied his figures (given in Tables B, C, E, F) to Fig. 19 of the Paper, 
showing the load at Dickinson-street. The area of the curve represented 
93.800 units per day, or 33,800,000 units per annum—that is, а 35 per 
cent. load factor. They might compare the cost of putting in steam plant 
for the whole 11.200 kw. as against the cost of installing steam plant for 
5.200 kw. and battery plant for 6,000 kw. (ata 1! hour rate), whieh would 
supply a two-hour peak. The fixed charges for the 101,200 kw. plant at 
£3-89 per kilowatt per annum were equal to £43,500; and the " true ” 
running costs at, say, 0.154. per unit equalled £21,100, giving a total of 
£64,600 for the all-steam scheme. Considering next the battery scheme, 
they had as follows: 5,200 kw. of steam plant at £3:80 per kilowatt’ 
== £20.200 per annum ; 6.000 kw. of battery plant at £1-58 per kilowatt, 
or £0.480 per annum, giving a total for fixed charges of £20,680 рег 
annum. To this had to be added £21.100 for running charges, as for 
steam, and £1,200 for lost units in the battery and boosters, giving a total 

But, as no margin was provided in 


for the battery scheme of £51,980. 
the battery plant beyond that of the normal peak, it was desirable to pro. 


vide a second battery (which might be of the Exide type), for use solely 
for emergency conditions, having а 6,000 kw. capacity for 11 hours. This 
battery would add to the tixed charges a sum of approximately £6,300 
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per annum (6,000 kw. at 51-05), making a total of £58,280, thus giving a 
saving of £6,320 per annum over that of the all-steam plant. И might 
be mentioned that the sum of £43,500. given in the steam scheme for 
fixed charges, included £3,100 on the 6,000 Kw. plant, representing stand- 
by coal, which was entirely saved on the battery scheme. 

Mr. В. M. JENKIN thought one of the most interesting points was the 
comparison made between the ordinary battery booster and the author's 
suggested arrangement. That method of working might be carried still 
further, since the chief object of the battery was to give the maximum 
possible discharge when it was most needed. So long as a booster was 
used to assist the battery to discharge, some energy would be used in the 
booster when it was of most value for the load. The question of how the 
boosters could be switehed to run either in series or in parallel was left 
rather vague in the Paper. Personally, he was unable to follow the 
reason for the complieated proposal made, and he did not think it was 
really necessary. The suggestion in Fig. 14 of a double commutator and 
single field for booster was undesirable, because one required to have 
independent control of the voltage of each booster. No complicated 
switch was needed, во far as he could see, but it was necessary to have 
cach armature in a separate field. He suggested that the absence of the 
booster during discharge was the point to be aimed at, especially if the 
battery discharge was to be regarded as a standby. The arrrangement 
shown in Fig. 4 involved a great deal of switching and depended entirely 
upon the boosters during the battery discharge. The author suggested 
in that figure the use of regulating cells in addition to the booster, but did 
not mention how it was possible to overcome the difficulty of properly 
charging the clis connected to the regulating contacts. Tne speaker 
suggested that the better plan would be to use regulating cells on a battery 
with a sufficient number of cells to take the discharge. He outlined the 
following arrangement: The booster was placed in parallel with the 


regulating switch circuit as indicated in the diagram herewith. During 


^ REGULATING SELLS 
0—1 RAE 
Boosrer| И) 
— 


MOTOR 


charg: the whole of the cells were equally charged through the booster. 
The regulating switch was adjusted to suit the “bus bar volts; and the 
booster voltage was adjusted to give the required charge and at the same 
time keep the current through the regulating switeh cireuit at zero. 
Daring normal disshirge the same method was followed, so that all the 
cells were equally discharged. During the boyinning of the discharge the 
booster was run inverted and the motor delivered current to the bus bars. 
At the end of the discharge the switch was on the end cell and the booster 
shut dowa. [п emergency the heavy discharge was taken through the 
regul ting switch circuit, and the booster was automatically eut out as 
the switch was moved to the end cell Tne regulating switch cireuit was 
available for emergeney discharges at all times, and was not affected by 
the booster connections which might be sot with armatures in series or in 
parallel, charging or discharging. | 

Mr. C. E. C, SA wriEgLD (Wolverhampton) could hardly agree with the 
advantages of using batteries for standby purposes, and more particularly 
with the suggestion for putting in boosters to enable а battery to b^ dis- 
charged at a high rate. He could scarcely imagine that in this country 
conditions were likely to arise which would make a 5 minutes! discharge 
rat? necessary. Even if such circumstances did arise he thought. they 
would List cons derably longer thin 5 minutes. He thought that 1 hour 
would be the shortest Ume necessary for a discharge; and if they 
wanted to go beyond that. the eapital charges in respect of boosters бс. 
would be greatly increased. As to regulating cells versus boosters, he 
had ecrcinly ben under the impression that the booster was the best and 
m st economical method of eharging and discharging a battery: but he 
Was very much surprised to find when he recently had an opportunity of 
vong throweh the Berlin Electricity Works that the opposite opinion was 
held on the Continent. The regulating switches in use in those works 
were really wonderful in their simplicity and certainty of operation. He 
хам one move over several contacts when carrying 4,000 amperes, and 
although that particular switeh had been in service seven or eight years 
the contacts appeared absolutely new. He was assured that they had 
not required any repitring or renewal during that period. In regard to 
the cost of regulating switches, it did not appear to be any higher than the 
cost of the boosters. In the cas: of a battery giving LODD kw. for 3 hours 
he was informed that the cost of the regulating switch and connections, 
delivered and erected, was £1,000, The switch was capable of discharg- 
ing the battery at the ] hour rate at, he thought, 4.000 amperes without 
damage and without any serious sparking, He thought that there was 
very little doubt that the efficiency to be obtained by the use of regu- 
lating cells was very much higher than was possible with boosters. 
Further, as the author said, units were wasted in the booster at the time 
when they were mest expensive to produce, whereas the units for charg- 
ing were used at the Ише when they cost the least. The extent to which 


batteries were used by the Berlin Electricity Works was rather startling, 
compared with English practice. The figures given in the Paper, he 
thought, were rather on the small side. He was informed that the capa- 
city of the batteries installed in Berlin was 35.000 Kw. on the 2-hour rate, 
and that in case of breakdown they were capable of maintaining the 
whole supply of the city for à period of 2 hours. Why it had been con- 
sidered necessary to make such a large provision in the way of batteries 
was, he understood, that they resulted in considerable economy in coal, 
which was expensive in Berlin. Further, the supply company was under 
very heavy penalties to the local tramways, to the underground railways 
and to the municipality in the event of any failure of supply. The bat- 
teries installed were an insurance against the heavy liability for break- 
downs. Nuech a state of affairs, however, did not exist in England. and he 
did not know of any case where supply undertakings were liable for more 
than nominal penalties. Therefore, he thought the use of batteries could 
only be justified where they reduced the cost of generation. The advan- 
tage. however, was limited to their capacity at the two or three hour rate, 
and arrangements should not be made for dealing with heavier currents. 
He wished the author had given further details of the Exide cells. He 
understood him to say that they were suitable only for emergeney pur- 
poses and not for regular use. If that was so he could not sce why their 
use was suggested at all. "Phe principal use fora battery was to carry over 
the periods of peak load, and either the battery was to be used daily to 
meet the peak load demand or it was not required at all. He was not 
able to follow the author's tigares. Tive standing charges for 11.200 kw. 
per annum were given as £43,500; surely it ought to be something like 
half of that amount. Then 53-59 per kilowatt per annum would repre- 
sent a capital expenditure of over £30 per kilowatt. whereas with modern 
steam plant the cost would be as low as £12 per kilowatt. 
son made by the author was not, therefore, quite correct. 

Mr. 8. L. Pearce (Manchester) said that as the author had referred in 
two or three places in his Paper to the large batteries installed at Man- 
chester, a few facts and figures relating to the first vears working might 
be of interest. In the first place he would like to eorreet the statement 
that the coal bill had been reduced by some 25 per cent. That was true 
of three months in the summer of last year, but the average for the com- 
pleted 12 months was only 13 per cent. 


The compari- 


Originally, when the battery was 
installed, it was intended to charge entirely from the traction bus bars, 


and to discharge only on the lighting peak loads. The capacity of the 
battery at the one-hour rate was approximately 3,000 kw. 1t was quite 
possible, and at times was found to be of very considerable advantage. to 
run the booster motors from the traction bus bars as an alternative to the 
lighting "bus bars, Although intended normally to charge the battery 
from the traction bars and to discharge on the lighting bars, it was so 
arranged that both charging and discharging if desired could be done 
entirely on the lighting system. The year's experience had shown that 
the best results were obtained by keeping the battery entirely on the 
lighting system. Possibly the conditions at Manchester were ideal for a 
battery of that capacity. As most of them knew, they had a high-tension 
station at Stuart-street and low-tension stations at Dickinson-street. and 
Bloom-street; the two latter forall practical purposes m ght be considered 
asone.* That gave a very flexibl* arrangement. Supposing they had 
very dark weather in the morning and took a more or less complete dis- 
charge out of the battery, the load at Stuart-street, which supplied prin- 
cipally the tramways and industrial undertakings, would drop 6,000 or 
1,000 kw. during the dinner hour, нау, 12102. and it was, therefore, quite 
possible to get a very good charge through the sub-station into the bat- 
tery again during that interval of time. The battery charging rates were 
accordingly arranged to be as high as possible—viz., 4.000 amperes 
normal and 6,000 as à maximum. The battery was then ready to meet 
the peak. The conditions at Manchester for getting more than one dis- 
charge per day out of the battery were more or less ideal. With regard 
to the savings effected, he had estimated that during the first completed 
year thes? were as follows: Coal, а reduction from 3:33 lb. to 2:80 №. per 
unit generated, or a saving of 13 per eent., which for an output of 
30.550.000 units meant a siving of 6.055 tons, or £3,348 in coal alone. 
Other savings in the works costs had been secured. They amounted in 
all to 0-064d. per unit, and taking the given output of 30,550,600 units, 
totalled £7,762. Allowing for full capital and maintenance charges on 
the battery. so far as he could see there had been a saving on the first 
vearof £30441. That took no account whatever of any stvinu on capital 
charges of plint, and if they were prepared to admit that the battery at 
the one-hour rate could be fairly compared with the steam plant at 
Sttuart-street, plus high-to»nson mains, plus converting plint at Dickin- 
son-stveet, the capital eost showed £13 por kilowatt for steam plant and 
£8 for the complete eost of battery, switcheoar, бед a ditlerence of £5 por 
kilowatt. ‘Taking 84 percent. on £5 and 3.000 kw. at the one-hour rate, 
they arrivec at a saving of £1.900, ог. with the above-mentioned £3.041. а 
total of approximately £5,000. "his {шиге did not differ materially 
from that given by the author in the Paper. They estimated further that 
the daily steam plant load factor in the winter would be increased from 
32 to 43-5 per cent., and as a matter of fact they had averaged 47 per 
eent., with some days as high as 60 per cent. On p. 24 the author re- 
ferred to a sufficient saving in stand-by losses on boilers and engines shut 
down to make the value of the coal so saved equivalent to the losses in the 
battery and boosters. The figures at Manchester were: Total units lost 
in battery and boosters approximately 700,000, equivalent to £870. and 
this loss was covered four times over by the saving of coal. With regard 
c ME ЕВЕ нм A M RE LE OMM 


* At Dickinson-street they had installed a large sub-station, which 


formed the connecting link between the alternating-current and direct- 
current supply stations. 
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to the question of rapid dis 
battery at Manchester obtaine 
8,400 amperes for 1 hour. 
13,000 amperes for } hour. 
17,000 amperes for 9 minutes. 


Un the question of 
periods, he assured them that the design and operatio 


switches made him wonder how the Americans 8ucce 
47.000 amperes current. 


battery large enough to actas a substitute 
to give economy of working which made it ,a sound commercial invest- 


ment, had, in his opinion, all the * emergency " qualities, necessary. 
He agreed with the author's suggestion that for ordinary com- 
mercial purposes it was quite good enough to put in a battery 
demand in foggy weather. With regard to the booster equipment. he 
thought the author had done Manchester an injustice when he spoke 


about the booster plant being insufficient for discharging the battery at 


emergency rate. That was not correct. The boosters were three in 
number and collectively, when operated in parallel, were sufficient to give 
current corresponding to the five-minute maximum discharge of the 
battery at maximum boost. They were divided into three sets because 
they were partly required for the traction load, when[two were operated in 
veris, but at times of discharge on lighting the boosters were all in paral- 
ll. They experienced no difficulty in working with the " series parallel ” 
arrangement. It was quite easily arranged ; in fact, the diagram of con- 
netions of the Manchester battery which had been published showed 
very clearly the arrangement of the switchgear, and no complications 
were introduced. He did not quite appreciate where the economy of the 
author's booster proposals came in. Something might be saved on capital 
асите. but the losses, especially on charge, would, he thought. be 
higher than with the ordinary booster arrangement. With regard to 
һу. 15. it seemed to him a purely hypothetical case, and hardly likely to 
weurin actual practice. He suggested that the maximum discharge was 
always coupled with the question of maximum boost. A point interest- 
ing tu engineers-in-charge of municipal stations was the question of loan 
periods for batteries. The Local Government Board would only grant 
lans on batteries for seven years, whereas the makers were prepared to 
giv maintenance contracts for at least 15 years. He thought, therefore, 
the period might reasona bly be extended. 

Mr. А. Н. SEABROOK (Marvlebone) said he had considered the question 
of the use of batteries for some years. In going into the figures for addi- 
tional steam plant for the Marylebone station the capital cost came out at 
: and the eost for storage batteries of 3.000 kw. capacity on the 
l: hour rate £26,000, а considerable saving. He was able also to fix up a 
maintenance contract with the battery manufacturers for 20 years. but 
the Local Government Board only allowed 10 years as the loan period. 
The loan period for batteries ought, he contended, to be extended, 
*peially considering the high scrap value. The efficiency of 71 per cent. 
aT by Mr. Pearce was, however, rather staggering. Не found 
aoe efficiency, including boosters, &c., was 53 рег cent. ; 7] per 
TI. was undoubtedly exceedingly good. As to regulating cells, he did 
think these could be passed over in favour of boosters quite so readily 
a ће author thought. Regulating cells were used extensively in 
n and in Germany. It would be interesting to know if any one 
Du died to the working efficiency of regulating cells a» com- 
bes | | wosters. Battery makers during the past year or two had 

п pared to include regulating cells in maintenance agreements. A 
ae t regulating cells was that they were more reliable 
STAND D The booster was the weak link in the discharge arrange- 

alk oreover, switching was much less complicated with regulating 
бы ANDREWS called attention to apparent discrepancies 
ИМ E rst items in Tables B and С. The capital cost of the extra 
i5 Fo | uie plant was given in lable A as being £19,500. шен 
51.670) йө. m 6! per cent. on this sum would amount to £1,210. n 
ing ШЫ a e amount Mr. Taylor had included in l'able C for Xo - 
responsible i н ES steam plant. The author made him (the speaker) 
Af op gas т the higher figure by quoting from his Paper of two о 
lii: cde he could find no justification in that Paper for or 
with Mr s per kilowatt of maximum demand, which, he ias 
had inte VU Ads much too high. He concluded. that the о 
of the 1,540) kw | м М adding to the 65 per cent. оп the eapital «c ^ 
Dan ee : | plant, 25 per cent. for ndditional stand-by P a 
а) ge or increased labour and repairs—(Mr. l'aylor : P 18 
кет а that it was altogether erroneous to assume that 
mum е and repairs would be directly proportional to the vee 
and repairs o AH VE generating station. lf, for instance, the la jt 
given in tl : M 00 kw. steam plant amounted to £5.600—the tigure 
Plant was red a Ao Paper—and the maximum demand on the steam 
меге, һе ке to 6.500 kw. by carrying 1.500 kw. of the peak load a 
ааа of opinion that the maximum reduction 1t would je 
annum. He Le | the labour and repairs item des be £350 D. 
team plant shy M ered, therefore, that the standing charges on с 
ould not be taken as being higher than 


RI E 
h Dr cent. on £19,500 ........... ВЕТА оао p £1,270 
oe INT cent, extra stand-by п... Rc 318 
Stra labour and SO SENSU —— ae 320 


бей | 
oe total being £1,938, or $1.26 per kilowatt of maximum demand 
Taylors 


Inte; v А М 
ul of £191, With this amendment, and (accepting Mr. 


charge, perhaps the figures of the Tudor 
d in actual practice might be of interest :— 


switches to deal with high discharge rates for short 
n of the Manchester 


ssfully dealt with a 


He agreed with the author's remarks that it 
was not advisable to put in batteries exclusively as а stand-by. А 
for peak load steam plant and 


to buffer the 
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figures for the other items, he considered that the correct total fixed and 


Running charge 


running charges should be :— 
г kw.-hour. 


Fixed charge per kw. 
maximum demand. 


For steam ріапё ........ EFR sese 0-221d. 
For gas plant........... eese, EDB он 00825d. 
ould be effected 


These figures still showed that a very substantial saving w 
by installing batteries to deal with the peak load, as recommended by the 
author. 

Mr. MacGrecor Duncan said, in regard to maintenance contracts for 
batteries, it wonld be interesting to know if the manufacturers were pre- 
pared to give the same terms for contracts for stations where the condi- 
tions were such that the battery could be discharged twice, or even 
oftener, per day as for stations where it would not be possible to discharge 
the battery oftener than once a day. Did they limit the number of dis- 
charges per day by the terms of the contract ? 

Mr. W. В. Сооркк (communicated) thought that the extremely efti- 
cient result obtained at Manchester might be due partly to the conditions 
under which the battery was worked apart from the boosters. This view 
was borne out by the fact that a buffer battery worked more efficiently 
than a battery used under the usual lighting conditions. The higher effi- 
ciency of the buffer battery was doubtless duc to the small range of the 
charge and discharge curves over which working mostly took place. 
The most efficient result was likely to be obtained by working over what 
might be termed the flat parts of the normal charge and discharge curves 
as far as possible, so as to approach buffer battery conditions. 

Mr. А. M. TAYLOR, in reply, thought Mr. Jenkin's principal objection 
was the complication of the switchgear, but the suggestion on which 
Table A was prepared involved no switchgear that had to be touched 
while the battery was being discharged. As to the switchgear shown in 
Fig. 14, the two double-throw switches were mounted on a separate panel 
and were put up or down, as the case might be, when the discharge or 
charge commenced, and would remain in that position, They were inde- 
pendent of the panel switches that would control the boosters, А sudden 
overload of the boosters could be easily met by having an automatic 
switeh which short-circuited the booster "Биз bars and at the same time 
wiped out the booster fields and broke the booster motor supply. The 
boosters could then be put in on a one-hour basis, and the supply was also 
left uninterrupted. The proposals in Fig. 15 were really given as apply- 
ing to special cases, but even these involved nothing but turning over the 
selector switches at predetermined times and required no adjustments or 
skilled attention. Mr. Shawtield appeared to be surprised at the booster 
losses. The losses with ordinary boosters were undoubtedly very 
serious, and incidentally he was therefore not surprised at the figures 
quoted by Mr. Seabrook. If, however, boosters could be used of from 
one-third to one-tenth the size, and always fully loaded, both on charg: 
and discharge, the losses would become unimportant. After all. the 
greatest loss was in the batteries. He wished the makers could give them 
batteries that would show an energy efficiency of over 75 per eent. They 
seem to stick at that percentage. With reference to Mr. Shawtield’s 
remarks, Fig. 23 might perhaps give the impression that for every three 
units generated one was lost in the battery and two delivered to the ‘bus 
bars. They had to deal, however, with a one-hour peak corresponding 
with а 4 per cent. load factor, and if the load factor were, for example, 80 
per cent., the batttery was supplying roughly | unit for every 16 units 
generated at the station ; but only one-third of that 1 unit was the actual 
amount wasted in the battery ; the waste was, therefore, only one-third 
of one-xixteenth, or one-forty-cighth of the total units generated. As to 
the fixed charge of £3:89 per kilowatt per annum, that included stand-by 
charges and stand-by coal, and was divisible by the diversity factor, м hen 
applied to consumers. With reference to Mr. Shawtield’s remarks as to 
the use of regulating cells, it would be seen, by reference to Fig. 13 of the 
Paper, that the effect of increasing the number of cells sufficiently to give 
the one-hour discharge without a booster involved the use of a booster, 
merely for charging purposes, whose kilowatt capacity was equal to or 
greater than that required for discharging purposes on the triple- parallel 
method. Why. then, spend a very large sum in regulator switches, and 
be unable to work the battery to its full extent, and involve additional risk 
in maintenance, when you had got the booster ready to hand for the dis- 
charge * He (Mr. Taylor) quite agreed. that, with ordinary booster 
arrangements, it was а question as to whether the booster should be 
employed for the discharge : but with the triple series-parallel arrange- 
ment there should be no doubt whatever on this point. 1t was quite easy 
and cheap to protect the booster against overloads by an automatic 
«witch which short-circuited the booster, and at the same time wiped out 
the booster field and eut off the power from the booster motor. This 
would permit of a one-hour rating being given to the boosters, and would 
still keep the battery solid on to the “bus bara. The regulating switches 
which he showed in his diagrams were very few in number and were not 
really regulating switches in the ordinary sense of the term. They were 
merely intended to permit of the battery Hoating on the line during the 
early part of the day, when used purely for stand-by purposes, and were 
accordingly very cheap. He was very pleased to hear that Mr. Pearce 
found his battery giving such successful results; and Mr. Pearce was to be 
congratulated for his courage т putting in a battery instead of steam 
plant ata time when such a proposal was looked upon askance. пе 
figure of £13 per kilowatt for steam plant. which Mr. Pearce quoted, мах 
almost exactly the figure assumed in the Paper, and he thought it would 
be found that his figure of £3:89 for the fixed charges was уине. H: 
could quite understand Mr. Pearce's efficiency being high, but 71 per cent. 
was undoubtedly very good for an overall etlicieney. Mr. Pearce sur- 
gested that И was а good plan to spend plenty of money on the booster, 
but why put in a booster of 700 kw. capacity if the same work could be 


-a ean mam а 


— —- 


believed he was right in saying that the Tudor Company had faced the 
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done with a booster of 250 kw. capacity oreven 66kw.? Money should 
rather be spent in spare boosters. as these were the weak links. Mr. 
Pearce had installed three boosters, and said they would deal with the 
emergency load : but he had no stand-by for a breakdown. He quite 
agreed on the point of longer loan periods for batteries. He thought Mr. 
Seabrook would find that it was his booster that was the cause of the low 
efficiency. If they were working the battery at the one-hour rate, which 
was three times the charge rate, then during the charge they were calling 
upon the booster to give 20 per cent. of its volts at some periods and 
throughout to run at one-third its discharge rate, and it was only natural 
that the efficiency should be low. In Fig. 13 of the Paper each booster 
was continuously loaded both on charge and discharge at its full current 
rate; and its efficiency increased in proportion. With regard to Mr. 
Andrew's remarks, he apologised for apparently misquoting his figures, 
but he thought Mr. Andrews would tind on further investigation that this 
had not been done. He had tried to tack Mr. Shawfield's figures for 
rates, taxes and insurance on to Mr. Andrew s figures for other standing 
costs. Не was glad Mr. Andrews admitted that 63-22 might be correct. 
As regards another speaker's inquiry as to the Manchester battery, he 


to their practical application. "These "applied sciences " may be 
broadly described as the theory of engineering. 


The Institution of Civil Engineers has done a good deal to foster 
right ideas about engineering education by requiring of candidates 
for admission to its membership that thev should not only give 
evidence of practical experience, but should either pass an examina- 
tion in theory or hold an exempting Universit y degree or certificate. 
In some respects these regulations are unduly inelastic ; on the 
other hand, they do not prescribe that the candidate should have 
had a properly organised course of scientific study. 


To pass an 
examination in certain sciences is one thing : 


to have had the advan- 
tage of a- Universitv or college course in which the same sciences are 


well taught is quite another thing. It would probably be harsh on 
some deserving candidates if the college course were made a sine qua 


non; but one may hope that as time goes on the candidates who 


have not graduated after а full course of engineering theory will 
become few. 


question of two discharges per day and vet had not raised the maintenance 
rates above those of other makers for the one discharge per day. One of 
the battery makers at the Nottingham discussion stated that about 3.000 
discharges could be got out of one battery, which would cover а period of 
about 10 years with a single discharge per day, and perhaps that was a 
good basis upon which to work. With regard to Exide cells, his pro- 
posal was to instal these as a second battery, to be called upon only in 


case of breakdowns, or to deal with fogs, &c., in fact, only as a pure 
stand-by. 


One may note in passing that the sudden growth of industrial 
electricity. in its application to lighting and to the distribution of 


power. which took place about 30 years ago, gave an immense 


impetus to engineering education. It became obvious then that 


rule-of-thumb methods would not serve an engineer confronted 
with such novel material, so a knowledge of science became a recog- 
nised essential in his equipment, and engineering schools sprang up 
everywhere, As might be expected, the result of this movement 
has profoundly affected British engineering. [t came at a critical 
time, when the stress of foreign competition was beginning to be 
felt, and we were at a disadvantage from the fact that the foreigner 
saw the need for scientific training sooner than we, for the most part, 
saw it. Even now it may be questioned whether our eves are as 
open to И as are his; 1 do not think they are. 
stand, much has been accomplished. 


ENGINEERING EDUCATION.* 
BY J. A. EWING, C.B., F.R.S. 


There are two great professions in which the fruits of scientific 


study and the methods of scientific thought are directly applied for 


But even as things 
the henefit of man, 


You have only to refer to the 
Papers that are read before our engineering societies or listen to the 


discussions that take place in them to he aware that a new genera- 
tion of engineers has arisen whose mental outlook is different, who 
are familiar with the concepts and language of science, who think 
and speak in terms that would be unintelligible to men of the old 
school. And in listening to them you find that the new phrases and 
the new ideas are not the expression of a culture lving outside of 
their professiona! life. Neience his become part of the very fabric, 
it helps to determine everything that the engineer does. 
vequired И. A striking feature of the engineering schools is their general like- 
The sciences which form the besis of enginecring have not «лу | ness--th2 substantial uniformity in method which has now been 
grown pari pass with the art itself, but between the two th re has evolved, This tendency is, in part, du» to the similarity or identity 
heen a continuous and most beneficent interaction. Physies may of text-books, and also in considerable part to the very useful prac- 
be said to owe to engineering as much as engineering owes to physics. | tice of having the professor in one institution serve as external 
Мапу of the greatest advances in theory, notably in electricity, are examiner in another. in association with the professor there as 
direct fruits of the demands made by practice and of the facilities internal examiner. This practice is now generally followed, and it 
for research which arose through the development of practical | 18 M every respeet a sound way to conduct examinations to h dd 
appliances. 1 believe the same is true of medicine. There is no collaboration between the teacher whose pupils are to be examined 
need to labour the point, but it is important, in relation to the and some independent person possessing expert knowledge. 
question of training, to recognise that whereas both arts began with The most conspicuous difference, as regards organisation, is that 
nearly pure empiricism, both are now so dependent on and so closely | in some schools the division of engineering into branches is carried 
related to science that the days of empiricism are dead. The tran- | farther than in others; speciiisation begins earlier and is more 
sition has been gradual, and it has been accompanied by a corre- | pronounced. Premature specialisation means narrowness, and it is 
sponding, or perhaps I should say a somewhat lagging. change in the | the business of the University to save the young man from that by 
conception of how a young man should be prepared for professional | laving foundations that are broad and deep, on which the super- 
life. structure of professional knowledge will afterwards be built. In 
The successful empiric was а man who had experience and who in | those British Universities which first took up the teaching of engi- 
general had also that practical intuition which comes neither from | neering the ideal aimed at was to lay a general foundation; no 
scientific studies nor from experience, the intuition which, even ina | attempt was made to give detailed information on professional 
scientific age. is still a potent factor in the highest professional | subjects. From this ideal there has been in some instances a con- 
efficiency. To train an empiric the natural way was to set him to | siderable departure; the American and Continental methods, in 
assist a successful empiric. to learn his trade by helping. by watching, | which professional detail occupies a large place, are now more closely 
and by imbibing such counsel as the man of experience might coni- | approached in several British schools. 
municate. Accordingly, the early system of training. both in medi- The differentiation of professorships tends towards this. It 
cine and in engineering, was a system of apprenticeship and nothing | allows of and practically compels a more thorough treatment of 
more. Sent as an apprentice or “ pupil ` into the office of a civil | each branch. but it has serious drawbacks. There із apt to be à 
engineer or into works, the young engineer was left to pick up prac- | lack of co-ordination and balance between the various parts of the 
tical knowledge as best he could, with no foundation of scientific engineering school. and the student who wishes a general course is 
comprehension, without system or guidance, and in most cases | not well provided for. 
without even the personal contact with a successful chief which was What. then. are the fundamental subjects which primarily require 
a redeeming feature of medical apprenticeship. Even at the present | attention in the education of the engineer? First. there is mathe- 
day examples may be found of young men seeking to enter the | matics of the practical sort, to be regarded as a tool and not as an 
engineering profession in this haphazard manner. But it is now at | end in itself. Then there is mechanics, ог. as we may better describe 
least widelv, though not universally. recognised that no proper | it, applied mechanics, of all the engineer's studies surely the most 
education for the engineer is to be obtained by practical pupilage or important. After this, mechanism, the strength of materials and 
apprenticeship alone. and that the ideal training is one which com- | the theory of structures, prime movers and applied electricity. 
prises, in addition to means of getting experience, a properly orga- } Mechanical drawing is also an indispensable part of his equipment, 
nised course of study in the relevant sciences taught with reference | because it is the very alphabet of expression on the part of the 
/* Abstract of a Paper read at the Imperial Education Conference engineer. Closely connected. with drawing is the art of surveving, 
last week. in which the student has to learn certain conventions of representa- 


These two are medicine and engineering. Ш 
both of them science is the proper basis of practice, but in both we 
have to recognise às а fact of primary importance that the practi- 
tioner, to be even fairiy competent. requires much more than a 
knowledge of science or even a habit of seientifie thought. Не 
must hive profited by whit may be broadly described аз experi- 
ence, not simply the ехрелопсе which he acquires at first hand in 
his own attempts to carry out. professiona! work, but such of the 
advantages of experience as it is possible to Бегом? possessed of by 
association with mop who have ого Ву a 
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tion as well as modes of measuring distances and angles and levels 
on the ground. Finally, there is the experimental work of the 
engineering laboratory ; and I am a profound believer in the value 
of the laboratory, not only as a means of research, but as an instru- 
ment of education. Care must be taken, however, not to pay too 
much attention to an elaborate equipment. All teachers do not 
realise how much of the best laboratory work is done with the sim- 
plest apparatus ; how vastly more educative it is to the student to 
have to rig up appliances for himself than to find everything ready 
to his hand. The temptation of the engineering professor is great, 
when funds are available, to go one better than his neighbours in 


other schools in the number and scale and ingeniously varied сара- | 


bilities of his engines and testing machines, and so forth; but it is a 
temptation to be resisted. What he ought to do, however, bv all 
means in his power, is to encourege his better senior students to 
undertake original research ; and I am afraid this is not recognised 
as it should be. 

The opinion used to be very general among British professors that 
the use of tools could not be taught in a college workshop in such a 
way as to have solid professional value. Experience, however, has 
пож led тапу to the contrary view. Personally, I have no doubt 
at all of the effectiveness of the college workshop as a means of pro- 
fessional training, provided it is set up on a fairly large scale and well 
furnished with good machinery, and that the teaching is properly 
organised with skilled workmen who are at the same time competent 
instructors. This is borne out by our experience in the training of 
naval cadets. 

The ordinary student of engineering must, however, look to 
getting his workshop experience either before or after his collegiate 
education. There is much to be said in favour of both plans. Оп 
the whole, the advantages incline to having the practical training 
follow rather than precede the other, mainly because the menta] 
equipment given by the college course will make each stage of the 
practical training enormously more full of meaning than it can be 
when the pupil attacks it without preliminary knowledge of the 
rationale of what h^ has to do, or sees done. Finally. the vitality of 
an engineering school depends largely on th» professors keeping 
himself in touch with engineering practice, and to this end it is 
high'y desirable that he should himself engage to a certain extent in 
professional engineering work. He should be not only permitted 
but encouraged to do so. To bar an enginecring professor from 
outside work is to make him less efficient as a teacher, and is the 
wav tu prevent the best men from seeking or holding professorial 
appointments. The professor should have a free hand, subject 
only to an understanding that the governing body may step in if 
need be to exercise a veto in cases where they find that he is abusing 
this freedom by undertaking work which, through its excessive 
amount or unsuitable character, is interfering with his duties or 


damaging his intluence as professor. 


IMPROVEMENTS IN THE TRANSPORT AND DISTRI- 
BUTION OF GOODS IN LONDON.* 


BY A. W. GATTIE. 


Tn an address to the London Chamber of Commerce last June (see 
Tae Evectrictan, Vol. LXV., p. 459), I promulgated the adoption 
of the principle of the bankers’ clearing house to the business of 
transport. I showed how great a benefit the clearing house had been 
to the banker, and I believe I succeeded in proving, by analogy. that 
it would be as great, or even a greater, benefit in the matter of trans- 
port, 

At the present moment I only wish to invite vour attention to the 
enormous economy to the railway companies which would be effected 
by the adoption of this bankers clearing house system, because 1t 
provides a place where railway companics can exchinge loads with 
one another without any shunting or marshalling, and conseq uently 
without the necessity of the enormous shunting vards which they now 


Ux. But this is not merely a question of railway economy ; it 18 
1 pressing question, of 


азо a question, and an equally important anc 

economy of van traffic in London streets. All traffic between gocds 
“tations would necessarily disappear, аз the business could be done 
Ih one расе; but, more than that, it is quite clear that both in taking 
fonds to consignees and carrying them from consignors, one vehicle 
only would be necessary where a great number are now used, The 
goods clearing house, however, would not contine itself to the mere 
transference of heavy loads. It would also be equipped for the rapid 
“iting of goods, and making up of loads, and this work could һе; 
carried ont at а speed of something like 2,000 bales a minute. In the | 
Near that has elapsed since the delivery of my speech at the London | 


* Abstract of a Paper read before the Royal Society of Arta. 
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Chamber of Commerce I have been asked many questions, and one 
very persistently. How is it, it has been asked, if so great a benefit 
can be conferred on railway companies by your proposed reforms, 
that railway managers do not receive you with open arms? The 
directors of my company have been quite as puzzled on this subject 
аз our questioners, and in order to clear the matter up and enable 
me to give you some definite information on the point, we last month 
addressed the following letter to all the General Managers and Goods 


Managers of the railway companies running into London :— 


The General Managers of two railway companies coming into London 
have expressed the opinion that the project put forward by this company 
of establishing a central goods clearing house in London is " impractic- 
able." 

The directors of this company naturally attach considerable im- 
portance to this expression of opinion, and are therefore anxious to learn 
whether you endorse it ? 

If that is the case, may we inquire whether you claim that the alleged 
impracticability consists in any of the following details :— 

1. The proposed electrical arrangementa. 

2. The proposed mechanica] arrangementa. 

3. The proposed structural arrangements, and if во, whether in the 
matter of the proposed approaches or in the structure and design of the 
building itself. 

4. The proposed system of sorting parcels, bales or heavy loads of goods 
by automatic conveyors. 


5. The proposed clerical arrangements. 
6. The proposed arrangements .for elimination of shunting and 


marshalling. 

7. The proposed arrangements for the manipulation of traffic. 

8. Tne proposed financial arrangements, and if во, in what specific 
direction ? 

Failing the discovery of any impracticability in the foregoing features, 
would you so far indulge us to let us know in what shape, form or function 
you discover the alleged impracticability ? 

We should be very much indebted to you if you can see your way to 
do this, as we feel that the opinion expressed by the two general managers 
referred to must be due to a misconception or want of detailed information 
as to the proposals actually put forward by this company. 

We shall have much pleasure in answering any question you care to 
put to us, or in clearing up any point of objection if made in a specific 
form. 

Under separate cover we are sending you a copy of our Chairman's 
address to the London Chamber of Commerce last June. 

The subject will be further diseussed on the 3rd May next at the Royal 
Society of Arts, and any railway gentleman will be, we know, heartily 


welcomed by that Society. 


I have received а variety of replies from the railway companies, 
but not one will give any endorsement to the opinion of the two 
General Managers, who without the remotest knowledge of any of the 
apparatus it is proposed to employ, expressed the opinion that the 
project was “impracticable.” One of these gencral managers 
specifically asked: how fish traffic would be dealt with under this 
scheme, the author therefore went into this question in detail, and 
showed that all the fish arriving in London would first be taken to the 
clearing house wharf and then unloaded into specially designed 
barges and taken to Billingsgate, where the usual distribution would 
be made. 

In considering the attitude of railway managers towards the 
clearing house scheme, two important factors must not be lost sight 
of. The one is the immense force of habit of mind, and the other is 
the great progress which has been made in recent years in scientific 
apparatus. Railway managers are not scientists. The manager has 
been accustomed all his life to receive a goods train in London in tha 
small hours of the morning, to hive it unloaded clumsily, slowly and 
arduously by hind and hand. truck, and having so unloaded it to 
allow empty trains to cumber some 50 miles of sidings for about 16 or 
17 hours, when some of these trucks are again loaded and despatched 
from London. We are all of us creatures of hibit, more so than we 
realise, and the railway manager is no exception to the rule. Conse- 
quently, he wants to know where we are going to store some 12.500 
waggons for 17 hours in the Clearing House. So to store waggons 
in the Clearing House is utterly absurd and impossible, and it has 
never been suggested, and it is by no moans necessary. The 
necessity only exists in the mind of the railway manager. 

The second part of the Paper dealt in detail with Mr. Cattie's 
proposals. These have already been dealt with in the issue of THE 


ELECTRICIAN mentioned above. 


DISCUSSION. 

Mr. JAMES SWINBURNE, who occupied the chair, said one must realise 
that the traffic in London'was largely blocked by waggons waiting and in 
many eases empty. In the railway vards, also, one could see the difti- 
culty the railway companies had in loading. shunting and sorting. Their 
cranes seemed to be always worked endways, which appeared to be a 
The author had said we were all creatures of habit. He 
for everybody really opposed every- 


bad system. 
might almost say we were all savages, 
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thing new except his own new things. 


Mr. Gattie was tackling the big 
end of the problem. 


He had only shown us London. and nothing, prac- 
tically, about the docks. but the system was also intended to deal with 


the docks and with other large towns. We were faced with the ditti- 
culty that new streets had to be made, but if Mr. Gattie was right, that 
could all be saved for a good many years and it would mean enough 
money saved probably to carry out the clearing house scheme. 

Мг. С. С. Fisuer (L.C.C.) said the goods vans blocked the facilities 
we required for passenger locomotion and for the quick conveyance of 
parcels. Many intluential members of the London Chamber of Com- 
merce and many members of the L.C.C. were in favour of Mr. Gattie's 
scheme. 

Mr. L. В. S. Томлых said no one had attempted to amend Мг. Gattie’s 
figures, and if his scheme had been a wild one some statistics would have 
been presented to show this. The congestion of our streets was worse 
than ever. He, himself, endorsed the seheme, and thought that its 
being brought before the Royal Society of Arts would lead to its receiving 
increased. support. 

Mr. №. CHAPMAN said he fully appreciated the value of electricity for 
working the machinery for this scheme, but. although 290 cranes might 
promptly unload the trucks, he doubted whether there would be sufti- 
ecient goods to fill the trucks again, and there might. consequently, be a 
large number of empty trucks to he conveyed to а point where they could 
stand until they were again requircd. With regard. to the. clerical 
labour, he thought this would be so considerable às to modify Mr. 
CGattie’s figures. 

Mr. H. Murray asked if Mr. Gattie could show that any considerable 
profit could be made on the basis of current rates. 

Mr. W. L. Mapcew thought that, with the assistance of electricity. 
some scheme of the kind would sooner or later be adopted. He was 
doubtful, however, whether Mr. Gattie’s scheme would. alleviate the 
congestion in the streets. He thought the only solution of that question 
was in an organised redistribution of industries, 

Mr. 5. Waters said most of the opposition came from the railway 
companies, which was not surprising, seeing that Mr. Gattie proposed to 
take away a large portion of their terminal revenue. 

Mr. Gey Парк, said Mr. Gattie’s scheme showed how an enormous 
improvement could be made in regard to goods traffic; and he thought a 
good case had been made out. It was difficult to imagine anything 
more unsystematie than the present arrangements, which were unprotit- 
able, both to the publie and to railway shareholders. 

Мг. А. С. Seaman said the principal cost of transporting: goods was 
not the cost of hauling but that of handling at the terminals; and people 
would appreciate Mr. Gattie’s scheme mere fully when they appreciated 
that fact. 

Mr. GATTIE, in reply, said his calculation as to the six months! laden 
mobility and 17 years’ hfe of railway wayons included the whole of the 
goods and mineral trucks. It showed 3 per cent. etherency. The etti- 
ciency for the general merchandise trucks was nearly the same. With 
regard to the question of centralisation or decentralisation, there would 
be 2.000 wagons on the streets instead of. between 30,000 and 40,000, 
and he thought enormous space economy would be arrived at by doing 
away with 8U or 90 per cent. of these vehicles. His 2.000 cars would 
make about four journeys a day, but it was the vehicles standing still 
that caused the congestion. "They must reduce the question to van- 
красе minutes; a ear which went two miles an hour would occupy the 
streets twice as long and twice as much as one that went four miles an 
hour. With regard to the terminal charges, if the New Transport Co. 
could do for 3d. what the railway companies did for Is., the railway com- 
panies and the publie could both have a share of the money saved and 
nobody would be injured. He was substituting for the hand truck an 
electrical apparatus which would, he believed, do the work of 80 men, 
but there was no alteration involved in © documentation.” The electric 
conveyor was absolutely honest, so that the bookkeeping need not be 
quite so strict as in the present system. They could handle girders or 
anything else in the clearing house better than it could be done in the 
existing goods stations. With regard to а man whe used his own cart 
to take goods to a station which was almost next door to him, one of the 
New Transport Co.'s cars would call and he would not want his own cart. 
There would b^ storage accommodation in tbe. clearmy house. The 
cubic contents of the clearing house were 117 million cubie feet; without 
including the crypt. The question of profit had been gone into by 
chartered accountants and other people capable of dealing with the 
matter, and they found that, taking current rates on а revenue of 
£10.000,000, they would save something hike £6,000.000 a vear. That 
was a 60 per cent. proposition. 
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Austrian Electricity Works.--The Electrotcehnische Verein. will 
publish in July next in a collected form statistics of all the electricity 
supply works in Austria and Bosnia- Herzegovina (numbering about 
800). vnd also the distributing stations taking bulk supplies serving 
1.600 distriets. The book is entitled “ Statistik der Elcktrizit^ta- 
werke in Osterreichs" Owners, populations, date of commence- 
ment. of supply. systems of generation and distribution and voltege, 
capacity of generating plant end 2ecumulators, numbers of ine2ndes- 
cent and are lamps connected, electricity meters in use and motors 
connected, with their capacity. prices of energy, methods of charg- 
ing, capital outlay. annual output. places and works to which power 
is supplied, &е. The Verein announce that the work is not published 


{ог profit but with à view to serving a publie need and especially the 
interests of the eleetrieal industries. 


INSULATED ALUMINIUM CABLES. 


Although aluminium is now being used extensively for overhead 
conductors, it has so far been little emploved for underground mains, 
partly on account of the increased size of cable necessary (which is, 
however, to some extent offset by the reduction in weight), and also 
due to the difficulty of making satisfactory joints on such cables, 
With improved methods of manufecture and the consequent reduc- 
tion in price of the metal, however, the question as to the desirability 
of using aluminium insulated cables has become of considerable im- 
portence. We have received from the British Aluminium Co. а copy 
of a Table giving the aluminium equivalents of standard sizes of 
peper-insulated and lead-covered copper cables. This ‘Table has 
been prepared in accordance with the specifications of the Enginecr- 
ing Stundards Committee. and gives; in. addition to the equivalent 
size of aluminium cable, the number and diameter of wires, thickness 
of dicleetric, thickness of lead sheath, overall dimensions, weight per 
mile, &с. The Company will be pleased to send copies of this Table to 
any of our readers Who may be interested. 
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The accompanying curve has also been prepared by the Company 
to illustrate the saving which can be effected by the use of tead- 
covered paper-insuleted aluminium cables, as compared with copper 
cables of equal carrying capacity. "Th? saving is based on a cost of 


raw copper of £60 per ton and of aluminium wire at £93. 6s, Sd. per 
ton. 


ELECTRICAL TRADES BENEVOLENT INSTITUTION. 


‘The following isa list of the donations and subscriptions reccived by 
this Institution on the occasion of the Festival Dinner on the 26th ult, 


We may mention that the list is still “ open " for further contribu- 
tions, 


DONATIONS. i £ s. d. 
£ d, Attacod, Reeinald G........ г. 0 5 0 
Rt. Hon. Lord Justice Fletcher Honest, OBS covert e 110 
Moulton ................ 10 10 -@ Bevan, Еее о 5 0 
Baziren cu Рио кыз «1 1 0 Ваш FG i9 . 111 6 
KintsDury J. E. ............ | 1 0 Sanderson C. Fs 4 ru 010 0 
Buck & Hickman, Ltd......... 1 010 | Jacobs, СМ... . 010 6 
Sterling Telephone & ElectricCo. 3 3 0 Benjamin, Н. Ш. ........... e 2 20 
Webb, J WE ................ 110 Sanu lon, F. oves sce 110 
London Electric Firm, The.... 2 2 0. Fitch. Ltd. мене 220 
Goddard: Je To ре 1 10 Krauss? & Auerbach.........- 110 
Spicer & Рел!ег.............. 1 то Zo 598 TE Oe sad po OR ES . 010 6 
MeDeougall Ltd. eve То Sheppard. E. Qi... etn n n 010 6 
Т Шу ais ge antis О CE М. тоова cu | 10 
Tacer, W. Howard css oc thax 1 10 Окс МАИ co eee cee | 10 
MIO ааа 1 оо Rich, Tht Gdti tes seen hee ous . 010 6 
ВЕТ E.P ов 1 1 O ее 1 1 O 
Thomsen, W. С............... 1 10 Мипау, Rutbven ен. 1 10 
REawort J: S: eserde tissas 2.2 о General Ebetne Co. serrer nn 31 10 0 
EU Justus- и hots 2.0 0 Oram Lamp Works one. een 20 5 0 
Maldor А оа а 1 10 Robertson Electric Lamps Ltd. 15 15 0 
Ошка qax vuesvess cus 5 5 0 Aron Electricity Meter, Ltd... 10 10 Q 
Hart Accumulator Со......... 10 10 0 Pecl-Conner Telephone Works 550 
Boulton. б. & Sons .......... '010 6 Hirst, Hugo. 0...6 10 10 O 
Lock. Lancaster & Sons...... L 1 0o “Bent E Соо атан Ren 10 10 O 
Spies Bros. & CO. ............ 1 10 Bush Thomon Houston Co... 21 0 0 
A. Hurst & Со............... 1 10 N.J. Fenner & H. В. Alier & Се. О 50 
Wallach Bros., ҺЇЧ........... | 1 0 Sua Electrical Go. sese en 550 
Hulmes, Е, Јал ажан | 1.0 "Eletrical Review ueser 10 10 0 
Brundle. Foe Reese 010 6 = ilis 
Hy Оз ЕО УИ | 10 SUBSCRIFTIONS. d 
Worrell & Ваупез............ 010 6 as 
Esdaile & Co, Ltd....... | ТО Burney, Guy enm EN 
Meyer, M. оон 010 6 Handcock & Dykes .......... Te. 
qi E. PETERE | То Peel С. metn о 10 3 
Tasker We Ae ses one ta wasn 010 6 Wilkinson, H. О............ „1 1 D 
Blackwood, J. A. ............ 2 2 0 Зиг, JJ. EEE 
Соогат, WOR, aineas 2 2 0 Зеу, Н.С. en mrs 
“The ВИ aoo xa E 2 20  Levineer Мах een n n 1 1 0 
Tucker, Сео................. 1 10 Hextall, С B. «ее. ‚1 1 о 
Walter, Arthur J............ . 5 50 Overlander, Otto ............ | 1 О 
Howe. T. We wesqustsk exte . 010 6. Armorduct Manufacturine Со... 2 2 D 
Gicene, F. А................ ‚ 1 0, бта W. odas ents PNE 2 2 о 
Hatts А. D. oou ever oni 0 10 6 Gibson, J. р................: 11 б 
Hecht Jia siu eer toes 1 1 0 Lonebcettom, В. ....... р о 
Pe W. M. D. ............. ‚ 1 10 Bry. Н.Н... eee eee eee ecd 1 | 
Jandus Arc Lamp & ElectricCo, 2 2 0 ^ Hughman, К. \........ ess d 
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LEGAL INTELLIGENCE. 


British Westinghouse Electric & Mfg. Co. v. Electrical Co. 


On Thursday last week Mr. Justice Swinfen Eady commenced the 


hearing of this action, which related to the alleged infringement of the 


Bremer are lamp patent, No. 18,786 of 1902. 
Mr. Walter, K.C.. Mr. J. Hunter Gray and Мг. E. Russell Clarke were 


counsel for plaintiffs; and Mr. Boustield, K.C., and Mr. Colefax were for 


tl defence, 
Mr. Матев said the patent had already been before the Courts, and its 


validity hud been certified in the Court of Appeal. The patent related to 
an аге lamp of a kind suitable for burning what were known as flame are 
vathons. [n such lamps were fixed two carbon pencils in contact, which 
by mechinism were withdrawn from each other with the result that the 
сштеп owed from the point of one carbon pole across a gaseous space to 
thy pant of the other carbon pole, with the result that what was known 
There were various means by which the 


as the are light was obtained. 
Most of the are lamps were on the 


vrbs in are lamps were separated. 
principle of vertical carbons which were brought into contact and then 
vparated until a suitable are was obtained. There had also been certain 
чие оп for lamps in which the carbons were pliced at an angle to one 
cather, the points of which approached cach other and were then sepa- 
tated to form the are; but none of thes? ever came to anything. There 
vere other devices, too, in the early days of electric are lighting, but 
eventually a time arrived when the flame are carbons came into use. 
Ti: differed from the ordinary carbons inasmuch as they contained a 
quintity of salts (fluorine or chlorine), mixed with the carbons, which had 
the effect of forming a better contact, producing a longer are, and also 
пили the colour of the flame. Instead of the old white, non-per- 
meta light, a coloured flame was produced of far greater permeating 
mf dispersive value. Despite this, however, these carbons had their 
"жа peuliar difficulties, It was very difficult to get them of such a tine 
Pare that it was possible t» depend upon the existence of the arc re- 
тл constant for any length of time. There were variations in the 
internal resistance of the are which rendered it impossible to keep the 
llam" regular. Also in the longer are any draughts to which the flame 
Wisexposd had its effect upon the flame, and interfered with the exis- 
тє of the аге. А means of delicate adjustment was, therefore, re- 
qurd. Bremer, in his invention, went back to the suggested, though not 
bith ort practically applied, form of arc lamp in which the carbons were 
het vertical but were inclined to one another, so that the carbons were 
apb f meeting at their lower ends. "his position of the carbons had 
vetat advantage over the vertical carbons, because the light was un- 
nPrraped in its passage from the lamp to the ground, There had been 
many suggestions for fixing carbons in such a position, but the problem 
8M not sitisfaetorily solved until Bremer brought out his invention for 
fln ar. lumps. First of all he selected the typ» of lamp to bo ussd— 
Dandy, thit with the electrodes pointing downwards—and_ the next 
"ene ho hid down was that all downward pointing electrodes were use- 
Iss for practical purposes in all cases in which the carbons depended for 
eine the current into them on any frictional device—viz., a current 
teal by moans of a spring or by rubbing against a ring, the pressure of 
which was alternatively on and off. Having laid that down. Bremer said 
be wold «ліе have carbons into whieh the current was fed by a rigid 
штен was to say, by a wire clipped to the carbons. The 
PM thing he said was he must have a device by which both carbons 
dene together and equally for the same distance, and a further de- 
Mer by which the carbons should be capable of horizontal adjustment. 
Hering made uphis mind to the necessity of these things Bremereventu- 
‘ll pat a device on the market which successfully solved the problem 
"гїп flame are lamps. The invention, which was the one plaintiffs 
"ltd defendants had infringed, related to the class of are lamps in 
ru the electrodes were inclined to each other, and both pointed in a 
a direction, the are being formed at their lower extremities. 
i di : uf the invention was to provide an improved means for causing 
TY Pants of the electrodes to approach and touch each other and. then 
о purposs of striking an аге, such. means being also applic- 
TON Геза an approach of the eleetrodes when the arc, by reason of 
hampton of the electrodes, became lower than its normal length. 
pun uf this kind the points of the electrodes. usually Ur 
bold оне ina plate at the top of the globe, or what пил E 
m Шой ы phits of the lamp, as it formed the QUERI of e ma 
n: ve үн т ушей controlled the carbons о A ap 
Dus ib simultineously and through the same distance so " to 
E ue. of the electrodes to approach each other when the op 
ee a to the downward feed mechanism he provided a dey | : 
EN x the points of the electrodes to directly approach each other А 
v к ne or both of the electrodes a swinging movement. His inven- 
| mu to lamps of the крэ in which the current was supplied to the 
К ` a dure PADO CAD: › * ec 
* mult inewusty Шш n s о US m 
Lm ding dedii ? чате Масато ап г out c ИНА 
ues. TUM e could swing under the action of a device acting 
ich Я е МИ Е be m UA d a 
Е 1 fü PME m р ре av . ar а 
amp, with the E ч rea Ску NR е 
ЛЕ patent. Сып oo ип adc толя, was Ide pu ic 
thy similarity ad e described defendants’ lamp upper tosenn 
и n uced а model. Не also read the judgment ры * 
Patent had aa in the other action in which the validity of plaintitts 
ipheld, 
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Defendants denied any infringement, and declared that the original 
claims of the letters patent were not framed in good faith or with reason- 
able skill and knowledge. — Further, they alleged prior user. 

Mr. JAMES SWINBURNE said he was familiar with what had been done 
in the early days of arc lamps. The first carbons used in are lamps were 
not very satisfactory, Leaving out a very early form of lamp, all com- 
mercial are lamps were fitted with vertical carbons. In the early 
eighties there were lamps in existence with two horizontal carbons, but 
they were not numerous. Аз time went on the carbons used in are 


lamps were much improved, and a sudden change in their development 
took place when the impregnated carbons came into use. Various salts 


were used in the manufacture of the carbons which atfected the resistance 
of the аге, and especially the colour of the light. When they were intro- 
duced they caused considerable trouble owing to the irregularity of their 
In fact, prior to the introduction of the. Bremer patent no 


burning. 
That inven- 


successful flame are lamp had been placed on the market. 
tion applied to oblique carbon lamps, and the special point about them 
was that Шоу had got a downward feed mechanism, whilst, unlike the old 
form of carbon lamp, the carbon always moved in one direction. The 
end of one of the carbons moved in a horizontal direction, and the two 
movements were so connected that an excessive horizontal movement 
resulted in subsequent vertical movement, and there was no pull back 
on the carbon. He had examined defendants! lamp, and the differences 
between it and plaintiffs! lamp were in the nature merely of additions, 
and were not alterations to the Bremer principle. 

Cross-examined by Mr. BovsrigEtp : The impregnated carbons were 
somewhat irregular in the way they burnt, especially in the carly days. 
The beginning of flame are lighting might be placed in the early part of 
the last decade. He did not remember any flame are lamp carbons that 
were used commercially before the Bremer patent ; they were looked 
upon as curiosities at first, but as they were improved they began to get 
a hold. Long before Bremer there were hundreds of are lamps invented. 
The irregular burning of carbons was а common problem in the early 
days. It was common knowledge that the tractile strike action was the 
way to deal with the subject. The cure which Bremer put in his patent 
was the old cure known as the tractile strike, which had been applied in 
the early days of electric lighting. He denied that before the Bremer 
specification there were half a dozen oblique carbon are lamps in existence. 
There might have been another such device in existence, but he had no 
recollection of it. There might have been inclined carbon lamps before 
plaintiffs! specification, but he had not heard of them. Those who ex- 
perimented prior to the Bremer specification with the oblique carbons 
found a difficulty in keeping the arc in a straight position. Hedidnot know 
that long before 1900, in Germany, France and Austria, the inclined carbon 
lamp was а commercial lamp. He remembered, but did not know whether 
it was ever made, а lamp with arc-shaped carbons turning about a centre, 
That was an American lamp, but he did not know whether it was ever 
made. He did not remember an inclined. carbon lamp in Leicester- 
square. He thought there must have been a difliculty in making an 
inclined carbon lamp. otherwise he could not make out why they did not 
come in before. Given an inclined carbon lamp in which the carbons 
were fed down in the shape of a V, there would be a little more difficulty 
in applying а retractile strike to such a lamp than in a straight lamp, but 
not much. The retractile strike was apt to describe plaintiffs’ arrange- 
ment as well as that of Serrius lamp. Witness was examined at some 
length as to the method of striking the are in both types of lamps, and 
said that if anyone were inclined to apply what he called the retractile 
principle to a lamp with inclined carbons and horizontal strike he might 
vary the details of it indefinitely, but he might vary the method. Но 
might strike axially, instead of making the carbons horizontal, and he 
might have his retractile movement axial also ; or, again, he might strike 
horizontally and have his retractile movement axial. Another way 
would be to strike axially and have his retractile movement horizontal, 
The only thing that was limited was that he must strike axially, The 
retractility was not necessarily combined with the striking. He agreed 
that if he desired to make an inclined carbon la mp with a horizontal strike 
retractile, one way to doit would be to utilise the horizontal strike. They 
might also make the retractile movement axial. It was quite common 
in lamps, especially the earlier ones, for one mechanism to strike the are 
which practically moved the carbons 2 in. to $in., and stayed there, and 
the whole regulating of the feeding mechanism was done on the other 
carbon. | In such a case the retractile movement was done by moving one 
carbon and striking by the other. From that one got the improved 
lamps with the striking movement which does both. and that is by the 
top carbon only generally. If they had vertical carbons the top carbon 
would feed, and the bottom carbon had got an electromagnet attached 
to it, so that when the carbon was touched it struck and held it. 

Mr. BOUSFIELD produced a гору of " Тнк ELECTRICIAN " for October, 
INSO, with the view, he sud, of showing that the inclined carbon lamp 
(not plaintiffs’) was, in fact, in use long before. Witness having admitted 
that the Jamin lamp was one with inclined carbons, counsel read the 
following extract from ** Tug ELECTRICIAN 7: © We hear that the new 
premises of Mr. Samuel Brogden, on Ludgate-hill, have been lighted with 
Jamin lamps," And in another issue of ©“ Tie ELECTRICIAN " of tho 
same month there appeared a notice that the Royal Panorama, Leicester- 
square, London, was lighted with 30 similar lamps. 

Witness replied that he only began electric work in 1381, and unless 
these notices happened to catch his eye he would not know about them. 
In the last few years a great deal of ingenuity had been devoted towards 
getting a retractile effect with a horizontal strike. Defendants’ arrange- 
ment tended to a more gradual and better feed. The device tended to 
more sensitiveness, and if one had a dash-pot that made a very good 
arrangement, ln regard to the arrangements for pivoting the electrode 
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holder, he agreed that it was wrong in principle to во pivot the electrode | mon knowledge to make a complete specification, but they also had to 
holder that in burning up the carbon the range of movement of the lip | alter what was not there. What became of the utility of a combination 
of the carbon was doubled, while the range of movement of the armature | which had elements like that: In plaintiffs! lamp the inventor had 
was the same; but, while wrong in principle, it was not a fault which | chosen to limit himself to the electrodes firmly clipped, to simultancous 
would prevent the lamp working. He had heard that for some two or | lowering through the same distance, and to an electrode holder which was 
three years the original Westinghouse lamps did not work successfully. | pivotted so as to swing under the action of a device acting near the lower 
In the commercial Westinghouse lamp of to-day he did not know whether | end. and he could not, therefore, be permitted to say that those were not 
the carbon pivoted about the electrode holder. 


In defendants’ lamp | essential things. His submission, therefore, was that one of those features 
the whole frame was pivoted, so that the pivot remained in a constant | being different in defendants’ lamp that was sufficient to relieve them 


position. Referring to Graham's American speci- 


from the charge of infringement. 
- COUNSEL referred to the specification of Hedges’ lamp, which, he said | cation, counsel said that if a person were to take it with the common know- 
was а lamp with carbons inclined downwards and pivotted, the аге being | ledge which they all agreed one would have to use in working out a speci- 
struck by electric magnets, and so on. fication, he could not fail to make а lamp which was indistinguishable 
WITNESS said it was merely a paper document and would never work | from plaintiffs. What a curious position it would be if that were not 
efficiently in practice. Не had not tried it, but he knew it would not | enough to destroy the validity of a patent. Plaintiffs declared that 
work because the carbons were held by two other electromagnets and one | their invention really consisted of applying a retractile strike to inclined 
was always released before the other. The result was that after burning | carbons, and they said they had with great ingenuity come to the con- 
a little while one would release and the carbon would pass under the nose | clusion that the real way to do that and solve the problem was to have a 
of the other and drop out because there was nothing to stop it. horizontal strike and make that strike retractile. That was the way in 
Mr. Epwanp MansHaLL, commercial manager of the Union Electric | which they were approaching the matter and they were entirely giving 
Co., said his Company were agents for Messrs. Kórting & Mathiesen, | the go-by to the fact that the lamp with a horizontal strik> and inclined 
manufacturers of the“ Excello " lamp. — Witness's firm paid the patentees | carbons was an old lamp. They had not invented that tv pe of lamp. All 
а royalty on the sale of the lamp and up to the present time had disposed | they had done was to say: * We want an inclined carbon lamp and we will 
of about 19,500 of them in this country. А considerable number had also | take the old lamp with horizontal strike and make it retractile." Putin 
been sold under the foreign patents. The lamps were made in Germany | that way it was not an invention. The only way plaintiffs could make it 
and his firm were the selling agents. His firm did not take any lamps | an invention was by saying: © There were various alternatives before us, 
from the British Westinghouse Company, nor had they done so during | and it would have been quite easy for any one to go wrong when he 
about eight years іп his recollection. He could not say whether the type ) conceived the idea of utilising the retractile str.k^ in inclined. carbon 
had remained identical throughout that period. Messrs. Kórting & Mathie- | lamps. We have saved him the trouble of going wrong and have 
sen were the sole makers of this lamp and he agreed that the British | pointed out how he can go right by means of a horizontal strike," 
Westinghouse Company made a lamp on very similar lines. and so on. He (Counsel) submitted, however, that it would not have 
This concluded plaintiffs’ case. been so easy to go wrong. Seeing that the majority of such lamps 
Mr. Bousrievp, K.C., in opening for the defence, said that aecording | had got a horizontal strike and that it had got to be made retractile, to 
to his learned friend they were dealing with a specification which had to | do so in any other way than that suggested in plaintiffs’ specification 
do with are lamps the merits of which depended on its utility for | would have been going out of one's way to aecomplish it. In order to 
flame arc lamps, whereas on the face of Bremer's specification he sub- | entitle plaintiffs to get any monopoly of the idea of applying the retractile 
mitted it had no more to do with flame arc lamps than with any other | strike or the retractile action to the horizontal strike in inclined carbons 
lamps which had been used for the past 30 years. Electric are lamps | they must have invented, at all events, one practicable way of carrying 
with downwardly-inclined carbons one of which was pivotted for the | out the idea. It was clear in that case that plaintiffs had not disclosed 
purpose of striking horizontally, were a perfectly well-known type of | that, and the mere fact that he does it in the claim and amending phrase 
lamp at the date of Bremer's specification. It had been clearly demon- | did not necessarily make it a good invention. 
strated and admitted that the difficulty which arose from the irregularity Prof. Јонх D. Cormack said that in 1902, the date of the Bremer speci- 
of the burning of carbons was one of the earliest defects in the early days | fication, the problem of the retractile strike in lamps with vertical carbons 
of electric lighting. That defect had been remedied. It was also ad- | had been completely solved. И was not accurate to say that in 1902 are 
mitted that the defect introduced by the impregnated carbons was pre- | lamps with downwardly-inclined carbons were unknown; there were a 
cisely the same difficulty which had existed in the older form of carbon | few inclined carbon lamps. 
and the method of solving it was precisely the same. The one thing it | they were known. 
was desirous to obtain was the retractile action, but. Bremer's specifica- 
tion did not say a word about that. All Bremer dealt with was the action 
of gradually approximating carbons one to another as they burnt away. 
It was doubtful whether Bremerever had in his mind any idea of dealing 
with the problem of retractile movement. None the less it was an 
old problem and had been thoroughly dealt with on every scientific prin- 
ciple. The majority of lamps had been made with the retractile action 
before Bremer's specification, and unless it was present it was impossible 
to burn anything but first-class carbons. That being so, there was no 
difficulty about anyone choosing to apply the principle to a type of lamp 
with downwardly- pointing electrodes one of which was pivotted. And 
it was on the ground that Bremer applied the old retractile strike prin- 
ciple to inclined carbon lamps (which was also an old unsolved problem) 
that plaintiffs now claimed an injunction against defendants’ lamp. 
Bremer in his specification had declared :'* My invention lies in the intro- 
ducing of the idea. There are many types of old lamps which will pro- 
vide the mechanism, &c., by which my idea might be carried out.” Surely 
his Lordship would not hold that such a contention formed suitable subject- 
matter for patent rights. Аза matter of fact it was in devising a mech- 
anism for the successful application of the principle where the real inge- 
nuity came in. Counsel pointed out that the mechanism for the simil- 
taneous lowering of tlic carbons, which was the essence of the practical 
working of the lamp, was so shown in Bremer's specification as to be 
absolutely useless. He denied that defendants had been guilty of any 
infringement because, he submitted, that if defendants’ lamp differed by во 
much as one factor from that of the plaintiffs! it was sufficient to avoid 
infringement. Counsel then dealt at great length with the minute details 
of the two lamps in question. Defendants’ lamp (he said) was a far 
better lamp than that described in plaintiffs’ specification and yet plain- 
tiffs were declaring that if defendants wanted to burn impregnated 
carbons in their lamps they were not entitled to use a principle which was 
common knowledge and apply the well-known principle of the retractile 
strike. In Fig. 1 of plaintiffs’ specification they had the very worst 
arrangement, namely, an armature which went flat down on the face of 
the magnet. His Lordship was not told that, in order to get the necess- 
ary equilibrium, not only in the two positions which every lamp must 
necessarily have, but also in the intermediate position, which was пессв- 
загу for floating in order to get a proper adjustment of the spring and 
the magnet, a great deal of knowledge was required and a good deal of 
difficulty might be experienced. There was not a trace of how to do that 
in plaintiffs’ specification. Bremer had said that the idea of making it 
retractile was where his ingenuity came in; it was just to think of it and 
then the ingenuity of any ordinary workman would be quite sufficient to 
work it out. He only drew attention to that in order to again emphasise 
that an invention must have utility. In plaintiffs’ specitication no useful 
combination was described. Not only did they have to add from com- 


They had not come into extensive use, but 
Flame are lighting was quite well known in 1902. 
The whole subject was worked out in 1880 with regard to the effect of 
different chemicals on the carbons. So far as а lamp with downward- 
inclined carbons was concerned the problem of obtaining а retractile 
strike was the same problem as in the case of a lamp with vertical carbons. 
The solution in Bremer's specification was the same electrically, but me- 
chanically it was different from that for vertical carbon lamps. The 
principle of solution was the same. It was quite possible to have a re- 
tractile strike without floating. Floating was not specifically mentioned 
in Bremer's specification, and at first reading his own idea was that it was 
not intended to deal with floating at all. It was quite clear that it did 
deal with the horizontal swing of the carbon before downward feed. Ш 
floating were required the mechanism shown in Fig. ] of the specification 
was of the very worst type with the direct approach of the armature to 
the magnet, and in Figs. 2 and 3 the mechanism was of the floating type 
во far as solenoid is applied, but inasmuch as the iron checks are placed 
on the solenoid that diminishes the floating effect, making it more like a 
magnet with a direct approach. И was evident that there was no mention 
of a flame аге lamp throughout Bremer's specification. Reading the 
specification ав an engineer, he saw no reason to suppose that Bremer 
was especially contemplating flame are lamps. The construction was 
equally applicable to an ordinary lamp as to a Пате are lamp. On paper 
the mechanism described in. Bremer's specitication appeared to make the 
carbons descend simultaneously, but in practice they did not do it very 
well. ‘That was due to the see-saw action owing to friction. Witness con- 
sidered that plaintiffs’ patent was for an are lamp having an arrangement 
of a horizontal swinging movement taking place before the downward 
feed. That was; in fact, а broad claim for all lamps of that description. 
'The natural way of making the strike retractile with downwardly-pointing 
carbons was to make it in the direction of the are. A man setting out on 
the problem might try and make the strike longitudinal, but the natural 
way was to make it horizontal. The purpose of the retractile strike in all 
those arc lamps was the same, in the tirst instance to form the arc. to 
bring the carbons together and separate them to the required distances. 
The purpose of making it retractile was to overcome irregularities in the 
carbons. The flame arc carbons were no more irregular than the carbons 
whieh used to obtain in the early days. Bremer pivotted the electrode 
holder, which electrode holder was one sliding downwards as the carbon 
fed downwards, but in defendants’ lamp that device was absent. The 
frame and guides moved and not the carbon holder. If one took Bremer з 
specification as a whole, reading it and having the drawings, he thought 
that it required to be altered in a great many particulars before it could 
have any commercial success. A commercial lamp was certainly not 
described in plaintiffs' specification. The use of a dash-pot was simply 
the application of what was common knowledge to the means to over- 
come pumping, and was common knowledge at the date of Bremer в 
specification. Graham’s specification was in most respects similar to 
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In giving judgment his Lordship said that in the system of wireless 
telegraphy protected by the letters patent the subject of this petition 
full use was made for the first time of the principle of resonance or syn- 
tony. The difficulty of utilising that principle had been fully explained 
by the patentee himself, in 1894, in his well-known lecture before the 
Royal Institution. Electric oscillations in a good radiator were rapidly 
damped, and did not, therefore, give rise to sucha long series of waves a3 
was required for the purpose; and, on the other hand, a receiver which 
was а good absorber of wave energy was for that reason unable to accu- 
mulate the effect of a series of waves. The patentee solved the problem 
by а compromise between the radiatory and oscillatory qualities of his 
transmitter on the one hand, and between the absorbing and accumulat- 
ing qualities of his receiver on the other. Sir Oliver Lodge was the first 
to realise what was now beyond dispute, that a certain diminution in 
the radiatory qualities of the transmitter or the absorbing qualities of the 
receiver would, so far as efficiency was concerned, be more than compen- 
sated by the cumulative action of a series of ether waves, and, further, 
that, by rendering his receiver responsive only to a train of waves, he could 
tune out all sending stations which were not working with the same wave 
length and so secure selectivity. The patentee effected his compromise 
by the introduction of an induction coil between the two capacity areas 
of his transmitter and receiver respectively, thus not only diminishing the 
natural frequency of his circuits but also increasing what had been re- 
ferred to as their “ electric inertia," and in that way enabling the trans- 
mitting circuit to create, and the receiving circuit to accumulate, the effect 
of a series of waves as opposed to one or two waves of great amplitude. 
In the practical working of this system the coherer was removed from tho 
path of the receiving circuit in which it would hinder the accumulation 
of wave energy. The patentee placed it in a derivative circuit, into which 
there could be an overflow of the energy accumulated in the receiving 
circuit. Great precision of tuning being required, the patentee provided 
an adjustable induction coil, or two or more induction coils, which could 
be switched in or out of circuit as desired, the object being not only to 
secure precision of tuning between the transmitter and a single receiver, 
but to enable the operator to adjust the transmitter to various receivers 
at different receiving stations. The patentee disclosed means of bridging 
the spark-gap of the transmitter so as to enable it. when disconnected 
with the charging circuit of the Ruhmkorff coil or other instrument em- 
ployed. and when connected up to the coherer circuit. to be used as a 
receiver. The patentee conceived that the oscillations in the transmitter 
could be adversely affected by ite metallic connection with the source of 
supply. Therefore he provided means of charging the transmitter Бу 
impulsive rush without any such metallic connection, and he conceived 
that the oscillations in the receiver might be adversely affected by its 
meta!lic connection with the coherer circuit, and he therefore linked the 
circuits of the receiver and coherer respectively by means of an ordinary 
transformer. If the claims of the specification were examined it would 
be found that the first and second related to the compromise and covered 
the introduction of inductance coils between the two capacity areas of 
both transmitter and receiver, enabling the one to create and the other to 
accumulate the effect of a series of waves. The third, fourth and fifth 
claims relate to the means employed by the patentee for tunirg the trans- 
mitter to a single receiver or to different receivers at different receiving 
stations, and of enabling the same instrument to be used either as a trans- 
mitter or receiver. The sixth claim related to the means employed for 
charging the transmitter by impulsive rush without metallic connection 
with the source of supply. The seventh claim was for a combination, 
including two capacity areas of a particular shape, means for tuning them, 
a coherer circuit completed through one or both of them, and means to 
enable the capacity areas to be used either as a transmitter or receiver. 
The eighth claim was for a particular sort of coherer not now in use. The 
ninth claim related to the linking of the coherer circuit with the receiving 
circuit through a transformer to avoid metallic connection. The tenth 
claim was for the particular arrangements at the receiving end which 
were disclosed by the patentee, and the eleventh claim was for the arrange- 
ments and combinations constituting the system disclosed by the patentee 
as а whole. 

In his Lordship's opinion it was beyond dispute that the system of wire- 
less telegraphy disclosed by the patent was one of great merit. and, so far 
as concerned the utilisation of the principle of resonance and the conse- 
quent possibility of securing that selectivity indispensable for practical 
purposes, constituted a great advance on Marconi's 1896 patent. It was 
equally certain that the patentee had been inadequately remunerated. 
There had been various causes contributing to that result. 1t naturally 
required time and money to put the system into operation on a commer- 
cial scale. Further. at the date of the patent a really satisfactory сорегег 
had yet to be invented, and that was only done after experiments extend- 
ing over several years. Lastly, the owners of the patent had been 
seriously embarrassed by the Post Office monopoly, and he understood 
had not yet been able to obtain the licence necessary for working the 
system in this country. The case, therefore, was one in which the Court 
would naturally incline towards granting some extension of the patent, 
and no one had appeared to oppose such extension. The Solicitor. 
General, on behalf of the Crown. had, however, pointed out that all sys- 
tems of wireless telegraphy at present in use involved precise tuning and 
that such tuning was alone rendered possible by removing the coherer 
from the path of the receiving circuit, and was usually effected by adjus- 
table inductances ; and further, that in most cases means are employed 
for enabling the same instrument to be used either as transmitter or 
receiver. Не also pointed out that the patentee had never taken any 
step to prevent that being done, and he suggested that any prolongation 
of the patent might seriously embarrass the development of wireless tcle- 


—. 
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Bremers. In Graham's lamp, which was prior to Bremer's, a floating 
action was obtained—indeed it would be difficult to prevent Graham's 
carbons floating. In regard to Crosby's specification witness described 
the working of a model in detail with a view of showing that the action 
was much the same in principle as that of plaintiffs’ lamp. Wright's 
specification showed (he said) a very satisfactory device for floating. It 
was very sensitive, but the downward feed was bad. That arose from the 
difficulty of adjusting the clutches. Bremer’s specification in regard to 
the adjustment of the clutches was also bad; he had tested it and found 
that it was s» in actual working. So far as floating in аге lamps was con- 
cerned Bremer’s specitication did not make any advance on the common 
knowledge obtaining т 1902. So far as sensitiveness or the means by 
which floating was obtained the method generally, as shown in Bremer's 
specification, was not so good as that in Graham's. 

Mr. Justice SWINFEN Eapy: Do you say that there is no advance by 
Bremer in common knowledge in any respect ?—Quite во, not in any 


respeet. 

In cruss-examination by Mr. WALTER, K.C., he said his evidence was 
identical with the evidence he gave at the last trial in regard to that 
seetication. Не admitted that the Graham and Crosby specifications 
hid never been put on the markets. He could not say that he remem- 
brad any other cas? of inclined carbons at the time of Bremer's specifi- 
ation in which there was any suggestion of adjustment and movement 
of the armature ав provided in plaintiffs’ patent. Reading plaintiffs’ 
‘poitication, he said that an electrical engineer reading it through would 
net arsye at the conclusion that a floating action was intended. Ап 
Hetrieal engineer with a considerable amount of ingenuity could make 
+ lamp from Bremer's specification of commercial value. There was 
nting specifically mentioned in Graham’s specification about floating, 
but» тина as equivalent to magnets were mentioned and that implied 
the hating action. He agreed that it would be difficult to make a com- 
mercial lamp from Wright's specification. He did not agree that flame 
a lamps were contemplated іп Bremer's specification. There was 
nothing there to call attention tothem. An electrical engineer with con- 
«деме knowledge might endeavour to get floating because it was 
datable to get a floating action. There was nothing about flame arc 
amp in Bremer's specification. Не had not scen any of his work until 
that specification, He should be surprised to hear that he was the man 
sho invented flame are carbons. He certainly did not know it. He 
thought it was true that defendants had got every single element in 
pints’ total combination; and all they had done was, instead of 
‘Waging the carbons at a certain point, they swung the rods upon which 
the carbons were supported. 

n Teexamination WITNESS said that at the date of Bremer's specifica- 
tn there was a known type of inclined carbon lamps, in which one 
ron was pivutted so as to givea horizontalstrike. А pplying common 
knowledge at that day he would have no difficulty in knowing what he 
nist du in order to make the strike retractile. 

Tof. $, P. Тяомрзох, Mr. ANDREW Forbes and Mr. GEO. Мил 


n subsequently called for the defence. 
Alt r counsel for the partios had addressed the Court, his Lordship 


Kerel judement. 
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Frost v. Kotyra and Another, 


Г. mid which was brought by Mr. Tom Frost against Mr. Max 
MA s M. Count de St. Euilhem for damages for breach of con- 
pe me before a jury at the Middlesex Sheriff's Court on Tuesday 
M e assessment of damages. Defendants were neither present nor 
Es y represented. 

bu for plaintiff, said Mr. Kotyra was the inventor of an 
не on а. called the Kotyra transmitter and perforator, an 
lire. c " | heatstone instrument in use by the Post Oftice and the 
vali ira companies for telegraphie purposes. The invention 
inum (um reduce the work of telegraphic operators to a 
they wished ne de St. Euilhem was associated with Mr. Kotyra, and 
Were fy ae i m а company with a capital of £100,000, of which they 
diced to Np Fe n ав the purchase price. In 1904 they were intro- 
D ы, E ‚ and he introduced the machine to the notice of many 
е enterpriga р т gave practically six years’ work, counsel said, to 
"er cont, in Е ne terms were that plaintiff was to have an interest of 
"d of six yeary Me ee or company that might be formed. At the 
(балш, They h |. Kotyra informed. plaintitf that their plans were 
Peed with (is н found a wealthy partner and did not propose to 
Ei far his vu ee a company. and they offered him £200 or 
aad te £609 и laintiff protested, and later the offer was in- 
0 now been install d was also declined. Plaintiff said the machine 
ШИ Җ КҮ Ds in the G.P.O. He had made many journeys in 
"nea, He had usiness and had to pay all his own out-of-pocket 
"lent пеуег received а penny for what he had done or 


The T , 7 
MTY awarded plaintiff £2,000 damages and costs. 


In re Lodge's Patent, 


On, F . 

пау | T 

Hh p АУ dast Y ; А 

s “Ppliration of шне Parker delivered his reserved judgment in 

«us S 1,373 of T Е Lodge, F.R.S., and the other owners of 

a ни Wires,” q 4 or "Improvements in Syntonized Tele- 

i foran extension f under sec, 18 of the Patents and Designs Act, 
: or à further term of th« patent. "The facts were 
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graphy in this country, more especially as the patentee had no corres- 
ponding patent in other countries, with the exception of the United States 
of America. In his Lordship's opinion these considerations could not be 
disregarded, and were not entirely met by the offer of the petitioners to 
grant а licence. to anyone who desired a lie:ne2 on reasonable. terms, 
to be settled by the Board of Trade or some expert appointed by the 
Board of Trade. With regard to. removing the coherer from the 
circuit of the reesiver and placing it in a derivative cireuit, the 
patentee in his evidence laid great stress on that point. but he could 
not find that there was any separate claim directed to that portion of 
his system. although there was a separate claim for connecting the 
circuits of the receiver and coherer through a transformer to avoid 
metallic connection. He thought it probable that that omission was 
intentional, and was due to the patentee's experiments with syntonic 
Leyden jars, referred to in his provisional specification, It was true that 
those experiments appeared to have been operated by means of the lines 
of force in the magnetie field and not by ether waves. But in his lecture 
before the Royal Institution in 1894* the patentee showed the same ex- 
periments as illustrative of how the principle of resonance might be 
utilised in connection with ether waves, except for the fact that, if the 
circuits were opened out so as to become good radiating or absorbing 
circuits, there would be no train of waves on which such principle could 
operate at all. 1f, however, there was a radiating circuit which would 
create, and an absorbing circuit which would accumulate, the effect of a 
train of waves, the removal of the coherer from the path of the receiving 
circuit would be as necessary as it was in the cass of syntonic jars. He 
doubted whether the adaptation of the device shown in the syntonic jars 
experiments to open radiating or absorbing cirenits could be considered 
а great invention. With regard to tuning, in the sense of varying the 
natural frequency of a circuit, it had been long well known that this could 
be done by varying cither the induction or the capacity, or both the 
capacity and the induction of the cireuit. For tuning his syntonic jara 
the patentee had provided means for varying the induction. Under these 
circumstances, he could not think that tuning by means of induction coils, 
switched in or out as desired, or by means of adjustable induction coils, 
could be considered in itself a great invention. Again, he could not 
think that there was any great invention in bridging over the spark-gap 
of a transmitter so that it could be used as a receiver. The essence and 
merit of the patentee's invention appeared to lie in his conception of the 
compromise which enabled full use to be made for the first time of the 
principle of resonance, He had come to the conclusion that it was open 
to him. on the true construction of sec. 18 of the Act, to extend a patent 
as to one or more of ita claiming clauses without extending it as to all the 
claiming clauses, and, under all the circumstances, he thought the justice 
of the case would be satisfied if he ordered the grant to the patentee of a 
new patent, to extend for seven years from the expiration of the existing 
patent, and to be confined to claims 1, 2, 6, 7, 9. 10 and 11 of the existing 
patent, such grant to contain a proviso orcondition making it incumbent 
on the patentee to grant licences to all who desire to make use of the pro- 
tected invention on such terms as a duly qualified arbitrator, to be nomi- 
nated by the Board of Trade, shall think fit and reasonable ; and he was 
prepared to make an order to that effect. 


Re Langdon-Davies Motor Co. (iLtd.) ; Cree v. The Company, 

On Friday Mr. Justice Neville had before him this debenture holder's 
action upon a motion for judgment in default of defence. It was stated 
that the Company in 1905 issued £5,000 debentures. The principal 
became payable in the event of winding up, and the company had passed 
extraordinary resolutions for winding up voluntarily. Plaintiff was the 


holder of 200 £1 debentures. There was no opposition, and his lordship 
made the usual debenture decree. 


Wakefleld v, London County Council. 

This action brought by Miss F. Wakefield against the County Council 
for damages for injuries alleged to have been caused by the negligence of 
the Council's servants, came before Mr. Justice Channell and a special 
jury on Tuesday. Plaintiff was boarding a tramear at Streatham, and 
when she had only one foot on the platform, the conductor, who was on 
top, gave the signal to start, with the result that she was dragged for some 
distance. It was alleged that although the bell was rung continuously 
the driver did not pull up until he reached the next stopping place. After 
hearing the evidence the jury awarded Miss Wakefield £1,000, and judg- 
ment was entered for this amount, with costs. 


PARLIAMENTARY INTELLIGENCE. 


L.C.C. TRAMWAYS AND DEVELOPMENT BILL. 


A Select Committee of the House of Commons has been considering 
this Bill, under which authority is sought to construct a number of new 
tramwavs and to effect various street improvements. 

Mr. Erskiné Poriock, K.C., stated that last vear the County Council 
owned 144} miles of tramway on which they carried nearly 505.000.000 
passengers. The proposals of the Bill with regard to reconstruction, 
extensions and widenings would involve an outlay of £750,000. With 
reference to the Cricklewood and Marble Arch line negotiations were 
taking place with the local authorities, and consideration of this portion 
of the Bill was postponed. Another of the lines mentioned in the Bill 
waa a short one to cost £44,000, and to connect two existing tramways, 
Mam qd MU dc Me QU а ee 


* “Signalling Across Space without Wires.” Published by “The 
Electrician ” Printing & Publishing Co. (Ltd.). 


It was opposed by the Brighton & South Coast Railway Со. on the ground 
that it would interfere with Forest Hill Station. The Committee, how- 
ever, sanctioned it. subject to à point raised by the Home Office. 

On Tuesday evidence waa given in support of the proposed tramway 
(No. 11) in Lewisham to connect the existing line in Stanstead-road by 
way of Catford-road with the line at Rushey Green. The Committee 
decided to approve the line, subject to represent tions to be made later 
by the police upon the Home Offices report. 

Tramway No. 8. a single line in Lambeth, was withdrawn, but the 
Committee passed tramway No. 9, which proposes a junction with the 
line in Grove-lane, Camberwell, and passage along Grove-lane and Dog 
Kennel-hill to a junction with the existing tramway at Grove-vale. 

On Wednesday the Committee approved а short Junction. between 
the County Council line and the line of the Metropolitan Eleetrie Fram- 
wavs (Ltd.) in Seven Sisters-road, thus providing a through service 
between the County Council system and the company's system in Middl: 


sx. A loop line through Blackstock-road and Finsbury Park-road was 
also authorised, 


Corporation of London Bridges Bill. —Vhe preamble of this Bal 
which authorises the construction of the proposed St. Paul's Bridge. was 
found proved by а Committee of the House of Commons on Tuesday, 
subject to certain protective clauses for interests affe ted. The Bill also 
authorises the construction of a new North to South highway to relieve 
the congestion of tratte in Cheapside, King William-street. бе. 


—— 
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Town Planning and Tramways.-—An interesting report has been 
presented to Birmingham General Purposes Committee by the depu- 


tation which visited Germany and Austria in May and June. 1910. 
for studying town development. 


The deputation comprised the Lord Mayor (Ald. Bowater). Councillors 
Harrison Barrow (chatrmanof Tramways Committee), Elaway(chatrman of 
Electric Supply Committee), Nettlefold (chairman of the Boundaries Com- 
mittee), Mr. А. Baker (general manager of the tramways). Dr. J. Robert- 
son (medical officer of health), and Mr. H. E. Stilwoe (city engineer and 
surveyor). The report deals with the division of towns into manufactur- 
ing and residential districts, the question of communication by road, rail 
and water, tramways, бео. 

In regard to tramways, the members of the deputation state that from 
what they saw they feel convinced that it is unwise to run а tramway into 
undeveloped districts until they have been properly. considered and a 
town-planning scheme settled. otherwise overerowding is likely to take 
place, 1t would be a considerable advantage to the citizens of Birming- 
ham if. when a district which is likely to develop at. a reasonable rate has 
been town-planned, tramway communication were effected as soon as 
convenient, even though the tramway might be run at a small loss for a 
year or two. Much would, however, depend upon the character. of the 
district and its likelihood of development. The deputation were im- 
pressed by the method adopted in Berlin and Vienna of making exclusive 
provision for tramways in new roads through undeveloped districts. The 
advantage to ordinary vehicular trafic as well аң to tramway traffic. of 
separating those two forms of transit from each other was enormous. 
Much better speed could be obtained with less noise, collisions between 
tramcears and other vehicles obviated, and general repairs to the per- 
manent way greatly reduced by reason of the rigid bed and paving being 
dispensed with. И all new main roads were made with a minimum 
width of 109 ft. this object could be attained. 


The width of carriageway 
required for a double line of 3 ft. 6 in.-gauge tramways, such as are laid 
in Birmingham and district. is 14 ft. 4 т. In some instances where there 
were separate tracks the track was screened by trees. Tf trees were 
planted in this way on each side of the tramway, thus forming a tramway 
avenue, much of the objection to tramways would be removed and a 
charming effect. produced. 

In Berlin and Vienna the deputation were particularly interested in the 
arrangements for carrying trams over or under existing railways. and, 
while they appreciate the difficulties presented by the narrowness of some 
of the main streets in the centre of the city. they feel that the Birmingham 
tramway system will always be more or less defective until some kind of 
“through " communication is afforded between one district and another. 
On the Continent single-deck cars with trailers are everywhere in evi- 
dence; indeed. double-deck cars are practically unknown. The system 
of running single-deck cars with trailers has much. to recommend it. 
Passengers board and alight from the cars in much less time than that 
occupied with double-deck cars, and single-deck cars are undoubtedly 
less costly to work. ‘The Board of Trade, however, have until quite 
recently prohibited the use of trailers in this country. but they have now 
permitted an experiment in London which. if successful, might induce the 
Board to permit trailers to be used in other places, particularly if such 
trailers were drawn behind single-deck cars. They are of opinion that 
such a system might prove of the greatest: possible advantage in connee- 
tion with tramways constructed in undeveloped districts. 

With regard to the trackless trolley system, the uncertainty with re- 
gard to operating costs in this country, together with the high charges 
which must accrue for maintenance, render it impossible to make any 
recommendations in its favour for any of the outlying districts of Bir- 
mingham until more reliable data have been obtained. — Trackless tro ley 
cars can never deal with large masses of people like tramways ean: it 
would, therefore. in the opinion of the deputation, be folly to instal the 
trackless trolley system in a distriet which in two or three years might 


grow to such an extent as would render the system unequal to the trathe 
requirements. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


> «Ини». 
cation of the Corporation for sanction to borrow £3,783 for extensions 
MUNICIP AL, F OREIGN & GEN ERAL N OTES. of the Cawdor-street electricity works, | 
BRITISH NOTES. 


Certain streets are to be lightedFelectrically at an estimated cost 
Aberdeen, —Tho Tremways Committee“are considering tho quos- 


of £666. | 

Edinburgh.—The Electric Lighting Committee again recommend 
tion of adopting tho rail-less trolley system of traction and a deputa- 
tion will probably visit Leeds in order to report on the experiment 


that the surplus of £7,300 on the past year's working of the electricity 
undertaking be applied in reducing the capital debt. 

The chairman of the Electrie Lighting Committee (Mr. Stevenson), in 
moving the adoption of the recommendation, said that in his opinion the 


which is being mede there. 
P s 790 X7 1 1; : Hy У " "a эк = z uo A 
Ashton-under-Ly ne.— The Tremweys Committee report > net principle of subsidising the rates from the revenue of a m unicipal under- 


taking was unfair and inequitable, and he also thought that all such 
surpluses should go towards strengthening the financial position of the 
undertaking. He reminded them that during seven years they had 
contributed to the rates no less than £38,807. One of his strongest 
objections to municipal trading for profit was that it led to municipal 
extravagance. That principle was dangerous from the point of view that 
it was fraught with dire consequences to the ratepayers if at some future 
time the boot was on the other foot, and they were pledged in turn to 
subsidise some other purpose. When all had been said. there still 
remained the risk of a new type of plant superseding the old. and there 
was always the risk of an undertaking of that kind having in a moment 
thousands of pounds of machinery destroyed. 

Mr. Rawson moved, as ап amendment that the surplus be applied to 
the rates. He would like to ask either of these gentlemen what they 
would do if they held a great departmental business, and one of these 
departments did not pay and one of them was profitable ? Was it not 
reasonable that the profits of the successful portion of the business should 
be devoted to the portion which was not so successful ? He maintained 
that the revenues of the city had a perfect right to be pooled for the benetit 
of the whole of the ratepayers of the city. He believed they were 
justified in doing anything up to theft. They were entitled to do any 
financial juggling they liked to prevent a rise in the rates at such a time 


as the present. 
After an animated debate the amendment was carried by 24 votes to 15. 


Electrical Fitters in the Navy.—The annual report of Prof. J. A. 
Ewing, С.В. (director of Naval Education), states thet. 
The Committee reported that on April 11, the Chairman (Coun. It has been decided to establish tentatively for a period not exceed- 
Campbell), Ald. Carden, Mr. John Christie and the Town Clerk met Mr. | ing six years, a scholarship in the subject of electrical engineering, 
Wright and his solicitor for the discussion of the disputed question as to | which will be awarded to a specially able aud deserving electrical 
the amount of compensation to which Mr. Wright was entitled under the | fitter apprentice who has completed his four years’ course of study in 
{ а dockyard school. The scholarship із tenable at the Royal Naval 
iralty 


terms of his agreement with the Corporation dated Sept. 21, 1905. Under 
| Р rus College, Greenwich, for one year, or at the discretion of the Admiralty 
for two years. The holder of the scholarship is placed on the establish- 


the terms of the agreement Mr. Wright was entitled to 5 per cent. per 
"inum upon all profit earned by the undertaking in any year in excess of | | p | 
tiw, subject to the proviso that in the event of an alteration in the rates | ment as an electrical fitter, and in addition. tə his pay as such is 
of charge for the supply of electricity in force at the date of the agreement | awarded £40 a year in respect of the scholarship. After the course at 
oh | B Greenwich he returus to & dockyard as supernumerary electrical 
draughtsman, or he may serve at the Admiralty in this capacity, and 


by reason of which such rates were in effect increased or diminished, the 
revenue should be adius : | E" m OHNE ME 
| ' adjusted in accordance with certain average prices in : : И | c 

force at the date of the agreement. In 1908 the Corporation adopted а after one year’s service will be а for appointment us first class 
new tariff by reaso am р ECCE NECEM au f | draughtsman or inspector, or second assistant electrical engineer, Only 
| son of which, in Mr. Wright's opinion, the provisions o ! | у 

у { Р | | one scholarship can be held at any one time. The first award was 

made as from October last to the clectrical fitter apprentice who 


" NU respecting the adjustment. of revenue were brought into 
et and, in Mr. Wright's opinion, he was entitled to a commission in < ae 
a et of the two years four months up to the expiration of the agreement я highest place оп the fourth year Dockyard School list in 
ТИТЕ ТЕ meeting of the Tronph Mines (Ltd.) 
Miis : ч А "s Я 


н чах agreed on both side: t, 1 г to avoid litigation, the question 
Чо be compromised i ue A Mr. o of £1,000 in full | last week Mr. C. V. Thomas said the company we:e adopting the 
discharge of all claims on his part for commission under the agreement. ordinary open cast method (removing the sand) which were practi. 
ey.—An inquiry was held on Tuesday into the application of | cally valueless, and extracting the karang. For that purpose he 
the Corporation for sanction to a loan of £9,023 for extension of the | intended to put up a small electrical plant, which would be increased 
pleat at the electricity works and other purposes. as the work required. | 
Coronation Illuminations.—£100 is to be spent in illuminating and Fire.—4 fire broke out at the generating station of the Hindhead 
[тийш th» Fulham (London) Town Hall on the occasion of the | & District Electric Light Co. early on Wednesday morning, and 
ceused an interruption in the supply of curreat. 


Fulham (London).—Application is to be made to the County 
ctricity 


profit of £800 on the past year's working of the tramways. 
г Aston.—The tote! income of the electricity department for the year 
ended March 31 was £32.880. against £30,065 in 1909. 

The income includes £4,926 in respect of Erdington, against £4,572 last 
Yar, Total expenses were £18,273, against £15,483, and the gross profit 
£14,607, against £14,582. The net profit was £3,742 ayainst £4,693. 

Bantry (со, Cork).—The Town Commissioners have entered into an 
agreement with Mr. Patrick Nugeat for the erection of electricity 
works and for public lighting. 

Bath.—The Electric Light Committee have adopted а recommen- 
detion of the city electrical engineer (Mr. F. Teague) to obtain sanct- 
tion to a loan of £7,500 for purchasing a 450 kw. Diesel engine and 
eectrie generator, one 300 k.v.a. motor alternator, fuel storege 


tank. additions to switchgear, &c. 
Bermondsey (London).—The Board of Trede have intimated to the 
Council thet, efter exrefully considering all the circumstances, they 
ennot grant the Council a provisional order for the St. Olavo 
district, | 
Blackburn.—The Corporation are recommended to apply for sanc- 
Wn to a loan of £45,170 for extensions of the electricity undertaking. 


Brighton.—The Council have approved a recommendation of the 
Lighting Committee to pay Mr. Arthur Wright £1,000 in discharge of 


all claims, 


| 
| 


' 


(y ЭН М М * E 
Pus Uon.—Some of Hull Corporation’s electric tramears are to be 
tiv mated end equipped with coloured electric le mps during the fes- | | 
: Ins — Wigan Electricity Committee have decided to supply | Council for sanction to borrow £9,500 for extensions of the ele 
es for illuminations on June 22 and 23 free of charge to their | undertaking, including &5,950 for generatine plant, £1,000 for hou 
е ( "Ma: „+ * . M ` ; d te ; 
Tues Customers.—In addition to th» other illuminations on the sea | connections and £2,000 for meters. ti- 
T i * | 5 š А . Е 2 с 
| ar nighton Corporation гг recommended to spend £100 on th^ Hull.—The Tramways Committee have decided to obtain 24 new 
Mton of the Aquarium at Coronation time. | 
fir 70у. Тһе Council have applied for sanction to ё loan of £8.500 
| je cass of mains (£5.250), services (£500), motors (£2.000), | tramway on the Hedon-road to Market-avenue. 
dh Anc л JU), (C. J. А А Ж 3 i P р . 
transformers end switchgear (£750). Hulton Pit Disaster.—The Executive Committee of the Miners 
{ Dublin —The adjourned L.G. Board inquiry into the application of Federation of Great Britain met on Friday to consider the report of 
p poration for permission to burrow £128.129 for extensions of | Messrs, Smilie. C. Buntield and W. Straker on the explosion at the 
"ir electe;; | онор Ш 
Т lectrieity undertaking was resumed on Tuesday. Hulton Colliery, Bolton. — 
ж "Uv electrical engineer, Mr. Mark Ruddle, supplied particulars of l'he report is an exhaustive one and states that the character of the 
Е present positio di ds P : Jug Jectrical plant and appliances were, generally speaking, in tl ini 
d “ton of the undertaking, and also technical details of the | electrical plan ap] QOECDCTUM Speaking, 1m the opinion 
ртр "d extensions. S of Prof. M. W. Thornton, of a high class but the controller switeh-box could 
о Was adjourned not be so classed. The contacts were made and broken under oil so as to 
Undee 0 ч revent any sparking : but in case of sparking were not flame proof. Had 
: Un Y ; түт 1 т adop ne. р ~ г $ ^9 ; l * t 
à new sub-station at Downtield. continued) there was little doubt the explosion would not have happen: d. 
We do not think there was sufficient care taken to be sure that there 


Eccles, _ | ; 
*—An unopposed inquiry was held on Friday into the appli- 
iu 


se 


tramears, | 
The Board of Trade have approved the plans for the extension of the 
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always was sufficient oil in the box or that the men who had to move it 
forward time after time as the coal face advanced had sufficient know- 


ledge of the necessity of seeing that it was carried and placed level so as to 
prevent the oil from running out. The men who have to operate and 
examine electrical appliances such as that ought to be properly qualified 
electricians, We are also of opinion that in any district of a mine where 


gas is giving off eleetrically-driven machinery ought not to be permitted 
to be used. 


Institute of Chemistry.—-The pass list of the Mareh April Exam- 


inations shows that of 13 candidates who presented themselves for 
the intermediate examination 9 passed. viz., 


L. E. Campbell, В.е. В. B. Croad, A.J. Hale, В.е. №. Е. Hollely, 
ҮҮ. G. Prescott, €. J. Regan, В.е. С. B. Roos, B.S., H. B. Stevens and 
А. F. Suggett. Of 19 candidates, who presented themselves for the final 
examination, 12 passed. In the branch of mineral chemistry: W. Ө. 
Andrews, ARCS. €. D. V. Georgi, Base. Н. №. Lucking, Ph. D. and 
O. D. Roberts: in the branch of metallurgical chemistry : Gordon Wells, 
В.е. A.H.S.M..: in the branch of organie chemistry: E. de Barry 
Barnett, В.е. G. E. Pool and G. Е. Slim: in the branch of chemistry 
of food and drugs and of water: S. W. Bridge, A. А. 
С.Н. Hampshire, B.Sc. and H. M. Mason. 


Leicester.— Xn inquiry was held on Tuesday into the application 
urn Ш 


of the Council for sanction to borrow £17.00) for the ele пену under- 
t» king. 


Аи ке, B.8c., 


The Town Clerk (Мг. Н.А. Privertarnn) said that 12.000 was for in- 
creasing the capacity of the station to meet the demand for power and 
for cable extensions, &e. The remaining £5,000 was for two motor gene- 
rators. ‘The Corporation possessed. two generating stations, one alter- 
nating and one direct-current. The order authorising them to supply 
electricity for lighting was managed by the gas department. They 
erected an a.c, station which had been supplying current for light. Re- 
cently, the Corporation decided it would be more economical to have the 
two stations under one management. They discussed the matter at 
length, and took the advice of Mr. James Swinburne as to what should be 
done. He advised the coupling up of the two st ions by putting in motor 
generators to convert the current a8 occasion might require, 

London Tube Railway Facilities. —l'he Lord Mayor on Wednesday 


opened the new subway between the Bank stations of the Central 
London and City & South London Railways. 


Maidstone.-- As from April 1 the charges for electrical energy for 
lighting in shops and other business premises will be as under 


8s, per annum for each 32 watt lamp (or equivalent) and Id. per unit ; 


or аз an alternative: Maximum demand system at Fd. per unit for 
first hour and 2d. after. 


Sanction has been received to à loan of £4,009 for expenditure on mains 


during the next three veara. 


Manchester.—On Wednesday the City Council considered a report 


of the Tramways Committee, recommending that no further eonces- 
sions be made in телата to workmen's fares. 


The general manager (Mr. И. M. MeElroy) has investigated the subject 
fully. 1n 1909 he estimated the cost of extending the time for the issues 
of workers’ tickets at £20,000 per annum. On further considering the 
matter, and especially in view of the actual experience gained in Salford, 
his view is that this estimate is too low, and that it should be increased to 
at least £25,000. per annum. Salford Corporation some time ago ex- 
tended the time during which work people's tickets are issued up to 8 a.m., 
and the concession had a disastrous effeet on their revenue. As а result 
of the 12 mouths’ working the income per car-mile fell from 10-444. to 
ON. equivalent to а difference of £14,463. 133. 54. and the average fare 
pod per passenger decreased: from 1224. to "24. Salford, after 12 
months exporienee, had to withdraw the concession. In. previous re- 
ports Mr, MeElroy pointed out that. preferential treatment as regards 
fares tends to introduce difficulties, and he suggested that the wisest policy 
to adopt was to reduce the ordinary fares as low as possible—having re- 
gard to the tinancial stability of the undertaking—and to make every- 
body pay alike. 


Manchester Smoke Abatement Exhibition.— А meeting was held 
jn Manchester on Friday last of the supporters of the scheme for the 
organisation of a smoke abatement exhibition in Manchester in 
November next. 

Ald. Fürpks, chairman of Manchester Sanitary Committee, presided, 
and an explanatory statement was made by Coun. Kendall, hon, secretary 
of the Manchester & District Smoke Abatement Society, who are organis- 
ing the exhibition. He said that the Nociety was formed as the result 
of a conversation which took place at the successful smoke abatement 
exhibition at Glasgow. The meeting was well attended by the patrons 
of the exhibition, amongst whom were the technical heads of the Manches- 
ter and Salford Corporations. gas and electricity departments, and several 
gas and electrical engineers from surrounding towns were also present. 

Ald. Fivves spoke at some length on the injurious effects of the murky 
atmosphere of Manchester upon the inhabitants and said the Gas and Elec- 


trical Committees of the Corporation could help greatly by encouraging 
| the nse of gas and electricity for many purposes where at the present fuel 
| is usd. 


А resolution. approving of the proposed exhibition, was carried imani- 
| mously and an Advisory Committee. was appointed, consisting of the 
technical heads of the Manchester and Salford gas, electricity and sani- 
tary deparaments, and also several professional gentlemen. Arrange- 
ments have been mad» with Mr. Walter Cawood, of the City Exhibition 
Hall, to undertake the management of the exhibition on behalf of the 


| su 


Society. АЙ communications should be addressed to Mr. Cawood, 196, 
Deanspate, Manchester, 
Marylebone (London).—The Electric Supply Committee report 


that for the year ending Mareh 31. 1912. they estimate their total 
sales to private consumers at 11.050.099 units. 


Sales during the past year show an increase of 10 per cent. over 1909. 10. 
In estimating for the new year they are allowing for an increase of 7 
per cent. only, giving a total estimated sale of 11.520.000 to private con- 
sumers, During the current vear the average price will amount to3-3Nd. 
per unit, and the committee are assuming a similar rate for the new year 
as to 11,050,000 units and an average of ld. per unit only for the amount 
of the additional sales allowed for, thus giving an all-round average of 
3.234. per unit. As the public lighting scheme has now been practically 
completed the income and expenditure ean be estimated closely. With 
regard to rents, rates and sundries the figures have been revised in view 
of the new assessment on the undertaking which involves an extra burden 
of £8,500 per annum. In addition а substantial amount had been allowed 
for income tax. The total liabilities for rents, rates. taxes, insurance, 
law. audit, expenses, &c.. ar» estimated at £14,400, an increas’ of nearly 
£9,000, and averaging 0.2604. per unit against 01074. The committee 
point out that the sales and publicity department exists to increase the 
sale of current and not for earning a profit on the sale of apparatus or the 
carrying out of works for consumers, although it would be unfair to 
private traders when such works and sales are taken in hand to charge 
less than recognised market prices. It was estimated that the turnover 
for sales of apparatus, бе. during the vear would amount to £16,000 and 
the gross profit would be such that it will meet the whole of the general 
business-getting and business-kecping expenses of the undertaking with 
the exception of a balance of £1825. After reducing the capital debt by 
£40,274. a surplus of £1,018 was anticipated on the year's working. 

Nelson.— During the vewr ended March 31, 920.456 units were sold: 
including 303.581 tor lighting, 73.008 for power, 254.900 for the tram- 
ways and 251.030 for the light railways. The equivalent of 37.000 
8 c.p. lamps and 345 н.р. of motors are connected. 


Obstacle to Electrical Enterprise.—On Tuesday evening Мг. G. 
Paish (of the “ Statist " newspaper) read before the Sociological 
Society à Paper entitled ** Savings and the Social Welfare." 

In a diseussion which followed Mr. Cutozza-MoNEvy said many obstacles 
were put in the way of the investment of individual savings in home enter- 
prise. What, he asked, was the cause of the slow progress made in the 
applications of electricity in this country? He thought the answer was 
that the vested interests which it was feared electricity would displace 
were working against an advance so essential to the well-being of the. com- 
munity. Gas and kindred interests were in а position to put forward 
their claims, which were seldom ignored, and he regarded gas as an illu- 
minant which was rapidly becoming obselet +. 

Мг. Paisu disagreed on this point and said gas was cheaper in England 
than in any other part of the world, and. consequently, there was not 
really the same inducement here to establish electrical enterprise as there 
was in countries where fuel was expensive and electrical power could b^ 
produced very cheaply, especially from water power. : 

Oldham.— Messrs, Аза Lees & Со. have decided to adopt electric 
driving in one of their departments, and current will be taken from 
the Corporation mains. The firm will take about 150 n.r. at pre- 
seat. but ultimately they will require 250 H.P. 


Pinner.—The Harrow Electric Light & Power Co. are applying fot 
а provisional order to extend their area of supply to Pinner and othe” 
districts and Hendon Rural Council eade woured to get the Board o 
Trade to insert a lower maximum price than 8d. per unit in the order. 
The Board of Trade have intimated that it is not usual to fix a lower 
price, 

Poplar (London).—-121. East India Dock-road is to be rented for a 
showroom for the electricity department. 


The rate for lighting premises of shopkeepers is to be redueed to 
£8 per kilowatt installed, and $d. per unit for current consumed. 


Provisional Orders Revocation.—The Board of Trade have revoke 1 
the Warmsley Electric Lighting Order, 1903, and tho Litherland 
Klectrie Lighting Order, 1905, as from April 24. 


South Shields.— An inquiry will be held into the application of the 


Corporation for sanetion to borrow £8,960 for extensions of the plant 
at the electricity works, 


Stepney (London).— With regard to the supply of current fo eon? 
sumers on time switches at 14. per unit the borough electrical 
engineer and manager (Mr. W. C. P. Tapper) hes called the attention 
of his Committee to the fact that in each ease a conziderible expendi- 
ture is incurred in laying service in addition to an annual expendi- 
ture of £2 or £3 each to give the supply 

Mr. TAPPER states that these supplies can be given profitably between 
sunset and 7 p.m. during the winter months, provided the annual bill of 
each consumer is suflieient to cover cost of current and service charges, 
which include interest and sinking fund on the service lines and meters, 
cost of maintaining same, reading meters and rendering accounts. 
Taking a number of years this cost works out at slightly over £3 рот 


account per annum. The initial cost of laying а service is about £17. 
including meters, &e. There are a large number of consumers already 
on this rate whos» annual accounts for current vary from lis. upwards, 


and applications are coming in for new supplies at the same rate. On 


| 


< 
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the recommendation of Mr. Tapper it has been decided that restricted 
supplies are only to be granted in future on condition that consumers 
undertake to рау а minimum half-yearly bill of £3, but accounts ren- 
dered for any other supply of electricity taken by the same consumer 
on the same premises shall be allowed to form part of this minimum pay- 
m nt. ; 
Tne Board of Trade have approved the proposed new agreement with 
Poplar as to supply of electricity, with some small alterations. 
Stoke-on-Trent.—At last week's mecting of the Council Ald. Geer 
made ап unsuccessful attempt to get the resolution passed on the 9th 
March relating to the erection of a new three- phase station rescinded. 


Torquay. —A scheme for the electric lighting of Princess-gardens 
and Pier at an estimated cost of £2,090 has been preparel by the 


b rough electrical engineer, Mr. C. W. Salt. 


Wandsworth (London. )}—The Borough Council are negotiating with 
London. County Council as to the construction of tramways from 


Putney Bridge to High-street. Wandsworth. 


Wireless Telegraph Notes.—The “ Telegraph and Telephone Age’ 
of Americ: stetes that a rough calculation recently mede es to the 
suceess of wircless telegraphic assistance at se» shows that over 3,000 
lives have beea saved by the help rendered. through this mens of 


inter-communication. 

меря are said to have beea takon for the establishmeat of wireless 
telegrephie communication between Teheran and Bushire, елсе 
to two other places on the Persien Gulf, and tinally to Kurrachee 


and Bombay, 

It is announced that as the results of experiments which have 
heea conducted for some time past at. Marseilles it is likely that a 
powerful wireless telegraph station will be established at thet port. 

With refereace to the proposal before the Norwezian Storthing the 
Bill making a grant of £16.500 for the erection and equipment of two 
wireless telegraph stations (et Hammerfest and on Spitzbergen re- 
spectively) has been adopted. 

Worcester.—The City Council have agreed to supply electricity to 
Messrs, Heeaan & Froude. 

Tie firm will take annually for three years, and then subject to 12 
months’ notice, electrical energy of the minimum value of £500 регали. 

членов to a Joan of £10,090 has been applied for by the Council т 
order to carry out extensions of the plant and mains. 

Worthing.—Mr. J. К. C. Snell has pre:eated his report on the pro- 
posals to extend the plant at tho electricity works. 

It was proposed to install a 1.260 ampere-hour battery, two 125 kw. 
Diesel generator seta and опе 300 kw. steam turbo-gencrator. т his 
report Mr. Snell states that the output of electricity for power appears to 
be limited ; the figure for public lighting has been decreasing, but has now 
probibly reached its minimum limit. Mr. Snell estimates that bv next vear 
the number of consumers will have increased to 921, and by 1915 to 1,190. 
Ти» privato lighting and power units sold for the past year total 400,440, 
and It I4 estimated that for 1915 the total will be 531.100. No inerease 
anticipated in the public lighting units. Mr. Snell considers that the 
Tevdent engineer has been, and is, using skill and evident painstaking 
attention to detil in the economical administration of the plant under 
adverso engoneerng cireumstaneces. The bad factor is low, and it 
vill probably always be low, sine. Worthing is mainly a residential 
borough, The eost of coal is high, the steam plint small, and the eapital 
CONE high (amounting now to no less than £119 per kilowatt installed.) 
For none of thes» items is the engineer responsible. He considers that 
the department has done very well, in spite of difficulties, and that 
thy El-etrie Light Committee has acted wisely in the past in forming a 
terve fund in addition to the sinking fund for repayment of loans. The 
port details the advantages of the three alternative plant extension pro- 
Dosis, In summing up. Mr. Snell recommends that two 125 kw. Diesel 
Kenerators he obtained at an approximate cost of £4400, and that the 
existing battery plates be replaced by larger plates so as to increase the 
ampere-honra from 600 to approximately 1.000 at an approximate cost of 
Tw), this to he paid for out of reserve. 
| Due өшпей in Committee have approved Mr.Snell’s proposals and appli- 

ion ts to be made forsanetion toa loan of £4,960 for carrying out same, 
p Wrexham. — The L.G. Board inquiry, announced to take place on 

Vednesday, hiss been postponed owing to representations made to 
the Board by Messrs. Evan Morris & Co., solicitors, who ère con- 


> 


ducting Opposition on behalf of the Werxham Gas Со. and the 
\\ темат and East Deabighshire Water Co. 
LIAE The seventh annual dinner of the Faraday House Old 
5 f B Association took place on April 26th the president (Mr. H. H. 
ту) In the chair, Amongst the guests preseat were Mr. №, Z. de 
Ferranti, Prof. J. D. Cormack, Mr. W. Duddell. F.R.S.. Mr. J. S. 
Чим and Mr, Arthur Wright. 
DE ИЕ the toast of " Faraday House and its Old 
mond ite | to the good work which had been done by the Ham- 
Mr. ай its t—Faraday House. 
though. that im DUE replied, and reminded the company that al- 
Association it - only the seventh annual dinner of the Old Students 
Mr. p, Maso actually the 26th annual dinner of the old BL | 
Yee үз MUERE toast of Й | ( л, т | A 
W. Duddell, FRE sed by Mr. А. Е. Berry, being replied to by Mr. 
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Argentina.—The “ Review of the River Plate" reports— ` 

Tne destraction of the third customs warehouse (at Buenos Ayres) hy 
firs within three months has led the Government to place the matter in 
the hands of the police. and our contemporary remarks “it would have 
been better if this had been done when the first fire occurred, instead of 
l-:tting the matter drop by coming to the conclusion that the fire must 
have been produced by the electric installation." Tne insurance companies 
have. however, submitted recommendations as to fire extinguishing 
appliances, the us» of steel ducts for еее wires, бе. 

Tne Minister of Publie Worgs has dechired as lapsed the concession 
granted to Quesada & Co. for a tramway from the Federal Capital to Nan 
Justo, Sin Martin, Moron, Merlo, Moreno, Gral Rodriguez and Lujan, 

Australasia.- The “ Australien Mining Standard | states thet 
Mr. В. P. Wilson, who is associated with Mr. С. H. Merz in rezgerd to 
Mr. Merz's schene for the clectrification of the Melbourne suburban 
railways. recently gave evidence before the (Melbourne) Metropoliten 
Tra the Commission. 

Mr. \Уизох suid Mr. Merz had prepared his report in the belief that the 
public and Parliament had already decided that electrification was neces. 
вагу; he had, therefore, not attempted to prove the desirability of that 
change, but had simply devised a scheme for carrying it out. With regard 
to Sir Thomas Taits criticism, there would be no difficulty in runnir: 
In the London underground system 


trains with one minute headway. 
It was less dangerous 


they ran trains with only 40 seeonds headway. 
under electric traction, because the block sections could be so arranged 
that the block intervening between one train and the immediately suc- 
ceeding train could be isolated, so that if the succeeding train did enter 
the block, it could not proceed. Its power would be eut off. While the 
steam express saved four minutes, the electric express saved 11 minutes. 
That was the only fair basis on which a comparison could be made. No 
doubt, quadruplication of lines would, from some points of view, give 
greater benefits than electrification. Bat it was necessary to consider 
what must be paid for it, and what would be lost. The chief difference 
between steam and electricity was that, with electricity, for a smaller 
capital expenditure, you could deal with very much larger traffic at a very 
much reduced cost. Mr. Merz's report indicated an initial loss but an even- 
tual profit from the proposed system. The Commissioners had said that 
electrification would not be justified until the increase in trafie compared 
with 1905 was 33 percent. That state of affairs had actually arisen. Sir 
Thomas Tait expressed the opinion that the estimated cost of cleaning 
and repairing the electrical coaches was at least £10,000 too low, but it 
was an approximation, based on the actual cost of such work elsewhere, 
with 10 per cent. added in view of Australian conditions. He knew of 
nothing about alternating current that made it of more advantage than 
direct current. The electrical equipment and. plant needed for Melbourne 
railways would cost for the alternating current. system. nearly double 
what it would cost for the direct current and 30 per cent. more weight 
would be required to give the same efficiency. Не would not say that 
the scheme proposed Бу Mr. Merz would admit of indefinite, but only of 
considerable, expansion. | 

Tne Commonwealth Postmaster-General, Mr. Thomas. has authorised 
the installation at Sydney G.P.O. of the Automatic Telephone Co.'s 
apparatus to serve 100 subscribers, with the object of testing the system. 

Kalgoorlie (W. Australia) Council have lodged a protest against the 
new regulations of the Fire Underwriters’ Association with regard to 
electrical installations. Coun, Boileau, who introduced the subject to 
the Council, suid five months after he had fitted his premises, in full 
compliance with the Council's regulations, he was told he would have to 
make alterations. In a similar way the Palace Hotel would be put to an 
expense of about £200. The Councils electrical engineer, Mr. D. Curle 
Smith, said the insurance companies had now made general rules to Бо 
accepted everywhere, but there were єрчїп portions of them which 
he did not think necessary for that place. It was decided. to ask the 
insurance companies’ electrical expert. to discuss the subject with the 
Electric Light Committee and the electrical engineer, 

Mortlake (Victoria) Butter Factory Co. have adopted the scheme of 
К. А. McCarty & Co.. Melbourne, for installing an electric lighting plant 
for the town at an estimated cost of £2.500. Ht was also decided to тей 
tenders for a 66 H.P. suction gas engine. Metal filament lamps are to be 
used and the charges will be 7d. per unit for lighting and 3d. for power. 
The same firm have also received instructions to provide lighting apd 
power plint for the Марат ые Shire Council at a cost of £2,600, Phe 
charges will be the same as at Mortlake. Messrs. MeCarty & Co. are als) 
to report on the feasibility of installing an electric light and power plant 
for Shepparton Shire Council. 

Mr. P. J.: Pringle, general manager of the Electric Supply Co., of Vie. 
toria (the owners of the Bendigo electric tramways), has referred to the 
directors the question of extending the tramways to White Hills. Mr. 
Pringle has also had a conference with representatives of Sebastopol 
Council, with regard to a proposal that the tramways should be extended 
to that town from Ballarat. 

The concession transferred by the Complex Ores Co. to Hydro- Electric 
& Metals (Ltd.) includes the right to take water from the Ouse and Shan- 
non rivers and to conserve the water of the Great Lake, which is about 
the centre of Tasmania, for the generation of electrical energy. Contracts 
have been entered into for the street lighting of Hobart, Newton. Queen- 
borough and Glenarchy. The estimated cost of this electricity, scheme 
and the equipment of the metallurgical works, which the company are 
bound to erect, is £220,000, It is proposed to instal 5.000 н.р. plant at 
the outset and to increase it subsequently to 20.000 H.P. and to erect 
works capable of accommodating plant of 100,000 н.р. in all. 


| 


е а - 
е 


Russia. Krnarkoy Municipality have applied to the Government 
lor permenon ty botrow up to two million roubles (£211.112) for 
trama aA and A roubles (£52, 7,58, for exteasijon of electricity 
works "Farnbov Council heave applied for a loan of 940.000 roubles 
ttf 225, fop ee tre huhting. water supply znd other works. 

Turin Exhibition. The King of Haly inaugurated this Exhibition 
anti: Z th ult, 

‘bse pritioipal British exhibitors in the electrical and engineering and 
Pontis anetparnont m tions include Sir W. G. Armstrong. Whitworth 
& Gods Алу & Ул} ав, Edgar Allen & Co, J. Bourne & Sons, 
Boten Акі Brake Coi, Bronner, Mond & Co., Campbell Gas Engine 
Ca, Cambridge Soegntifie Pnetrument Co Castner Kellner Alkali Co., 
Clas t д ем от, Fo Darton А Co., Crypto Electrical Co., Doul- 
ton X 6 4 4. А. Ortha & Sone, Holden & Brook, А. Herbert (Ltd.), 
М. Horuehy & Sone, Hale & Co, dobnson, Matthey & Co., Marshall. 
Mons A Co, Sw H. W Laren, Mernyvweather & Sons, Morgan Crucible 
Co, Мое & C, Nalder Bros, & Thompeon, National Gas Engine 
Cy, Ozone Limsted, KW, Paul, Pulsometer Engineering Co., Reason 
Ми. C, Kasten, Proctor & Co, Simms Magneto Co., Nibea Synd., 
№. Е. Stankey & Co, купе толеп Co, ©. В. & F. Turner, Underfeed 
Stoker Co, Thermal Synoda, Venner & Co., &e. 


TRADE NOTES AND NOTICES, 


TENDERS INVITED. 


Teaders are invited (up to June 1$) for supply of cable, ironwork, 


ei pipes, iron or steel poles, phosphor bronze wire, &e., to the 


Portis ter Generals Department, QUEENSLAND; and (up to June 
27) for supply of 1.409 protectors for use on тат distributing frame 
м, me'pygaeto exehiuges to the Postmaster-Generals Department, 
Veroa, Feader forms end specifications at the Commonwealth 


Office, 72, Victoria-street, London, SSW. See also advertisements. 


'Jendezs are wanted by May 19 for supply of six 00 kw. single- 
phase transformers, imd by May 26 for 1.024.000 are lamp carbons 
and for 6,000 metal filament incandescent lamps for the City of 
Мкрноскук electricity departiment, "lender. forms, specification, 
conditions of tender, &е., from the Agents for the City Council, 
Mosara, Mellwraith, Me Eacharn & Со. Proprietery (Ltd.), Billiter- 
square Buildinga, London, К.С, 


Tendera will be received at the Town Clerk's office, AUCKLAND, 
NZ. until 4 p.m. of Thursday, June 15, for supply and erection of 
machinery for the new power station, including water-tube boilers, 
feed pumps, economisers, Conveyor and steam pipes, and induced 
draught plint; die, steam generators, condensers, auxiliary machi- 
nery, engine room crane, eireulating pumps and pipes and. switch- 
board, Specifications and drawings at the offices of the High Com- 
missioner for the Dominion of New Zealand, 13, Vietoria-street, 
London, SAW, 

Tenders are invited up to May 30 for the supply of one portabie 
petrol driven desiccating plant to tho Postmaster-Genoral’s depart- 
ment in. Vietoris, and up to May 31 for the supply of 7,000 insulators 
nnd wire and line material to tho Postmaster-General’s department 
in Norr AvsTRALIA,— Toader forms and specifications from the 
Commonwealth Осе, 72, Vietoria-street, London, N.W. 

Tenders will be received at the office of the Receiver-Goneral and 
Director of Contracts, Vedetts, Matra, up to IJ a.m, of Thursday, 
May ТЕ for the supply of ere lamp carbons, British teaderers not 
having represeatatives in Мейд must make a deposit of £10 in the 
өнсө of the Crown Agents for the Colonies Specification, &e., at 
the office of the Receiver General and. Director of Contraets, or from 
the Crown Agents for the Colonies, Whitehall Gardens, London, S.W. 


‘Tenders are invited up to dune 7 for the supply of 2 nauts single- 
core submarino eable to {һе Postmaster-General’s Department. in 
New Мости Wabes, Tender forms and specification. from the 
Commonwealth Өнсез, 72, Vietoria- street, London, S.W. 
ип d vertisemeat, 


The Commissioners or Н.М. Works anp Рева BUELDINOS 
invite tenders (from manufacturers) for supply of opal lamp shades 
during three years. and also tenders (from manufacturers) for supply 
ol. eleetrio gas torehos during one year. Tenders Бу 11 a.m. on 
Wednesday, May 10, to the Secretary, Н.М. Ofico of Works, &c.. 
Ntorey' 8 Gate, N.W 

Мости Митко Corporation want tenders by May 24 for supply 
and erection of L500 Kw, high-pressure stesm turbine (with surface 
condenser and pumps) coupled to 1,000 kw. dhe. generator (with 
awiteh panel Хе) and BIOO kw. ae. generator (with switch panel, 
Ne) Speeitication, Xe, from the Borough Electrical Engineer. 

коко Council require tenders by noon May 9 for the supply of 
distributing switchboard, feeder. са Ще and stoneware conduits, 
Specitieations, Xeo from Мг. А. Ц. Shaw, Electricity Works, Ley- 
street, Шо, 


lp Мг. Pancras (London) Borough Council invite tenders for threo- 


See slo 
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phase h.t. cable and forstonewareducts. Tenders to the town clerk 
Mr. C. Н. Е. Barrett, Town Hall, Pancras-road. N.W., by noon. May 15. 

BarRKING Council require tenders by 7 p. m. May 10 for extension of 
electricity works, Plans, &c.. at the office of the Surveyor on and 
after May 1. 

Нем, Corporation require tenders by noon May 24 for extensions 
of Sculceoates-lane generating station and New George-street sub- 
station. 

OLDHAM Surveyor s and Tramways Committee require tenders by 
Мау 10 for construction of about 270 yds. of tramways. Forms of 
tender, &c., from the Borough Surveyor. 


FRANKFORT-ON-MarN Corporation require tenders by May 20 for 
two 7,2500 kw. ще ит generators with condensers, 

The Town Clerk, WaNGaNUI, N.Z.. will receive tenders until July 12 
for supply of generating plant. gas producing plant ead battery and 
booster for the Corporation tramways. 
73. Basnghall-street. London, E.C. 
кагу. 


Specitication cin be seen at 
lc] represeatation is neces- 


Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switehboard, &с., 
or one automatic or semi-automatic switchboard, &с.; and up to 
June 14 for supply of а branching multiple magneto lamp signal- 
ling switchboard at Ballarat, for the Postmaster. General's Depart- 
ment in VICTORIA; and up to June 14 for supply of a c.b. multiple 
switchboard to the Postmaster-General’s Department, SOUTH 


AUSTRALIA. Tender forms, &c., from 72, Victuria-street London, 
S.W. 


The Prussian State Railways Department, PADERBORN, Germany, 


will receive tenders until May 10 for supply of an electric lift, стапе, 
&c. 


Везтенск (Bulgerie) Municipzl Council require teaders by May 


24 for the erection end equipment of electrie light end power works. 
Upset price £26,000. 


The Ministry of Public Works, Constantinople, will receive tenders 
until July 15 for the construction of electric tramways and for elec- 
tricity supply in the town of ALEPPO. Specification from the Minis- 
try of Public Works on payment of 9з, 


Locsl representation is 
practically indispensable. 


NarLES Municipal Authorities require tenders by July 9 for supply 

and installation of the following plant in connection with the supply 

of electric power to Naples from the river Volturno : 
1. Tubing and accessories for harnessing the water at rate of 7,000 litres ч 

а second and for the fall of 190 meters; upset price 702,900 lire (£28.116.) 
2. Machinery and apparatus for hydro-electric power station, trans- 

mission line (about 57 miles), and transforming station; upset price 

] 000.000. lire (£40,000.) 


Tenders to Presidente del Consiglio Generale del Ents Autonomo 
Volturno, Naples. 

Manufacturers who are prepared to supply 600 km. (372 miles) copper 
wire 8 mm. dia. are invited to communicate with the Direzione dell Ente 
Autonomo Volturno, Naples, who after two months from April 10 will 
send invitations to tender to firms whom they consider suitable. 


Conditions of tender, &c. (in Italian) may be seen at 73, Basinghall- 
street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Salford Corporation have accepted the following tenders for annual 
supplies to the tramways department :— 
W. T. Henley's Telegraph Works Co., rubber strip 8s. 64. per lb., 
black tarred tape, 9d. per Ib. ; India Rubber, Gutta Percha & Telegraph 
Works Co., plain white tape 2s. per lb. ; Electrical Co., d.e. meters, 100, 
200 and 300 ampere sizes, schedule prices; Chamberlain & Hookham, 
meters, 14 to 50 amperes sizes (part contract), value of contract £230 ; 
Ferranti Limited, meters, 11 to 50 ampere sizes (part contract), £210. 
a.c. meters, £290; Brush Co., carbon tilament lamps, schedule prices; 
L. Andrew & Co., mica. sheets, 5s. per Ib., short rubber gloves, 7s. per 
pur; North British Rubber Co., rubber overshoos, Is. 101d. per pair. 

Salford Council have accepted the estimate of the manages of the 
tramwaya (Mr. Holford) for providing and fixing the wires, &c.. in 
connection with the new fire alarm system at £409. Is. 7d. 

£25 per annum is to be paid to the Tramways Committee for permission 
to attach the wires to the tramways standards, and £15 per annum for 
maintaining the lines and fittings. 

Salford Council have accepted the tender of В. Longtield- Beasley (at 
€2,131. 10s.) to furnish and install the Gamewell system of fire alarm and 
police telegraphs in the borough, 


Poplar (London) Council received three tenders for two 250 kw. 
converters, with auxiliary plant and switchge vw for Orchard-place 
sub-station :— 

British Westinghouse Co. (rotary converters) (accepted) £1,830 

British Thomson- Houston Co. (rotary converters) ...... £1830 

Bruce Peebles & Со. (motor converters) дне. £2,110 
Loyton Council have accepted the tender of Bertram Thomas at 


£98, 53, for a 600 kw. traction panel and at £116. 103. for a lighting 
panel, 
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Walthamstow Council have accepted the following tenders :— 

А. Wright & Co., self-recording pressure gauge; W. T. Henley's 
Telegraph Works Co., annual supply of cable; W. E. Moore & Co., 
steam winch (£30); British Westinghouse Electric & Mfg. Co., new 
cylinder for gas engine, £82. 10s. 

The tender of W. T. Glover & Co. has been accepted by Accring- 
ton Electricity Committee for supplying and laying an e.h.t. main to 
the Baxenden boundery at £4,333, and also for the annual supply 
of cables. The committee have let the contract for high-tension 
sub-station switchgear to the British Thomson-Houston Co. at £128. 

Hertfordshire County Council have accepted the tender of Dick, 
Kerr & Co. to construct а tramway from Callow Land to the car 
station site in London-road, at £31,478. 9s. 3d. 

Rugby Council have accepted the following tenders :—J. Young, 
transformer chambers and cable laying; Thos. Wragg & Sons, 
troughs and covers; Dussek Bitumen Co., bitumen. 

Southampton Council have accepted the tender of McWhirter, 
Roberts & Co. for the annual supply of electric lamps to the works 
department. 

Newport (Mon.) Electricity end Tramways Department received 
22 tenders for supply of lubricating oils, end these have been referred 
to the electrical engineer for samples to be tested. 

Worthing Town Council have accepted the tender of the Hart Accu- 
mulator Co., at £864. 11s., for replating the existing storage battery 
and for mainteining same for 10 years for £715. 10s. 

Torquay Corporation have placed an order with the British 
Thomson-Houston Co. for supply and erection of a turbo-generator, 
condensing plant, &c.. at £4,601. 

С. Н. Welker & Co. (Ltd.) (of London, Rio'de Janeiro and Buenos 
Ayres) have sceared the contract for extension works at the Port 
of Виелоз Ayres, at a total cost of about £5,500,000. 

The following tenders have been accepted by Derby Corporation : 

British Thomson-Houston Co., inverted rotary converters; British 
Insulated & Helsby Cables, e.h.t. cables ; Ferranti, Ltd., e.h.t. switchgear, 

Stoke Corporation have placed on order with Siemens Bros. 
pm Works for two induction motors for the Hanley works, at 
| Heston and Isleworth Council have accepted the tender of Drake & 
Gorham for tantalum lamps at £7. 0s. 5d. per 100. 

Bridlington Council have accepted the tender of Waring & Gillow 
(Ltd.) for lamps, &c., for electrical fountains, at £14. 15s. 

Diesel Engines.— The Diesel Engine Co. states that in addition to 
the list of orders published in February (totelling between 3.000 and 
4.000 н.р.), they have recently received a number of orders, includ- 
Ing :— 

Letchworth Garden City (repeat), one engine of 420 в.н.р.; Leck 
Council, one engine of 330 в.н.р.; Reigate Council, two engines of 150 
В.Н.Р. each; Chilian Government (per General Electric Co.), two engines 
of 270 в.н.р. and two engines of 200 в.н.р. each; Balfour. Williamson 
& Co. (for Chili), one engine of 320 в.н.р.; Chichester Elec. Supply 
Co. (per Johnson & Phillips), (Ist extension), one engine of 200 n.H.P. ; 
C.N. Railway, one engine of 340 p.H.P. ; Dick, Kerr & Co., one 525 B.H.P., 
"ne 225 B.H.P. and two 60 B.H.P. engines; Leatherhead & District Elec. 


Nupply Co. (repeat), one engine of 60 в.н.р., and orders for about 
30 other engines for London, Ireland, India, Ceylon, Brazil, &c., of 


about 1,650 В.Н. p, 
BUSINESS NOTICES. 

The Newcc:itle-on- Tyne address of the St. Helens Cable & Rubber 

Co. hes been removed to 8, Cherlotte-squere. Cross street, 


Plant for Sale.—Elektron Limited (in liq.), Gothenburg. offer for 
sale triple expansion engines. c.c. dynamos, &c. Further particulars 


are given in advertisements. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Е А meeting of ereditors of F. А. Glover & Co. (Ltd.) (in voluntary 
iquidation) was recently held. 
in м, В.Р eet, one of the liquidators presented a statement of affairs, 
dri disclosed liabilities to unsecured creditors £3,166 and a bank over- 
elai of £317. There were also debentures for £5,888. The preferential 
P = amounted to £385 and the assets were returned at £10.013. Mr. 
fa gave particulars of the history of the company. and pointed out that 
i а realisation took place the assets might not be more than suffi- 
Men to pay the claims of the debenture holders. After discussion, a 
Whee of five of the principal creditors was formed to confer with the 
*benture holders, with a view to forming a scheme in the interests of all 
concerned, 
mus у - Illingworth (trading as the Yorkshire Metal Filament 
Fi e Co), 30, Pellon-lane, Halifax, has been adjudicated bankrupt. 
Coun meeting of creditors May 10; public examination May 19 at 
T2 Court, Р rescott-street, Halifax. 
ist meeting of creditors and contributories of the British Tung- 
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sten Lamp Co. (Ltd.), Huyton Quarry, near Liverpool, will be held on 
May 12 at 35, Victoria-street, Liverpool. 

The Electric Fog Signal Co. (Ltd.) is being wound up voluntarily. 
Mr. A. T. Spear, 44, Myddleton-road, Uxbridge, is liquidator. 

A first meeting of creditors of the Rhondda Tramways Construc- 
tion Synd. (Ltd.) will be held at Queen Anne's-chambers, West- 
minster, S.W., on May 8. Claims to Messrs. S. B. Schlesinger and 
W. B. Cownie, at the same address by same date. 

Mr. Н. B. Clark, З and 5, Crown-court, Old Broad-street, E.C.» 
and Mr. б. E. Corfield, Balfour House, Finsbury-pavement, Е.С., 
London, have been appointed joint liquidators in the voluntary 
winding up of Arc Lamps (Ltd.). А meeting of the creditors of this 
company will be held at Balfour House, Finsbury-pavement, Lon- 
don, E.C., on Tuesday next at 12 noon. 

The North Western Electricity & Power Gas Synd. (Ltd.) is being 
wound up voluntarily. Mr. C. E. Bullock (Messrs. Bourner, Bullock 
& Co.), Albion-street, Hanley, is liquidator, and will receive claims 


until May 30, 


COMPANIES' MEETINGS AND REPORTS. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—The total revenue for 
the six months ended June 50 was £96,959. Os. 10d. Traffic receipts 


(£95,792. 13s. 8d.) showed a sutisfactory increase of £6,463. 16s. 3d. 
over the previous six months. Deducting expenses chargeable to 
revenue (including £8,199. 12s. Id. for debenture interest, the rental and 
percentage interest of profits payable to Auckland Council, £2,263. 1s. 5d., 
and £7,500 for depreciation) the surplus was £20,528. 11s, 4d., making, 
with £3,544, 8s. 9d. brought forward, £24,073. The directors recom- 
mend that £6,000 be placed to reserve ; preference dividend (already 
paid) absorbed £1,500 and a dividend on the ordinary shares for 
the half-year at the rate of 6 per cent. requires £10,500, leaving 
£6,073. Os. 1d. to be carried forward. Capital expenditure during the 
six months amounted to £15,233. 12s. 6d., largely in connection with 
the extension of the power-house plant and distributing system. An 
extension of 0°68 mile in the Grey Lynn district was opéned for trattic 
on May 4, and eight further cars (bringing the total to 100) will be 


available before the end of the year. 
BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The Chair- 
man (Mr. J. Annan Bryce) at the mecting on Monday stated that the 
debit balance of £7,319 from 1909 had been transformed into a credit 
balance of £5,117, a net gain of £12,436. That represented a small 
proportion of the increased profits of the business during the year, as, 
in addition to substantial reservi- í: г unforeseen contingencies in respect 
of contracts in course of completion, ncarly £18,000 more than last vear 
had been written off as depreciation. The trading profit was £112,538. 
compared with £84,156. The percentage of profit to output was some- 
what lower than last усаг owing to lower prices. The directors, however, 
hoped that with a continuance of the improvement in trade a higher rate of 
profit might be realised. The works at Trafford Park and their equipment 
stood in the books at the close of 1909 at £1,706,516, but at the close of 
1910, notwithstanding an additional expenditure of £10,898, they stood 
at £1,687,439, or a reduction of £19,076. In many respects their works 
were originally designed on too lavish a scale. 
reduced in 1907 large provision was made to meet that, but since then it 
had been decided to close down the steel foundry, and for the present 
they had postponed the idea, then entertained, of building large hori- 
zontal yasengines. He mentioned that merely to indicate that before they 
could enter upon a dividend-paying stage some plan would have to be 
devised for bringing capital cost to a lower figure. Before making апу 
proposals to that end the directors thought it well to await the result of 
the appeal in the Underground Railways arbitration. If the result of the 
appeal was to confirm the award, a very scrious loss would have to be 
faced, and that would be the proper occasion for considering what 
proposals should be made for writing down capital. "The contract out of 
which this trouble had arisen was made at the very beginning of their 
career, and no responsibility for it attached to the present board or statt. 
Shares and debentures in other companies (£286,414) were slightly less 
than before. The main items were their holdings in the Clyde Vallev 
Electrical Power Co., the Traction and Power Securities Co. and the 
Mersey Railway (Со. They. had recently sold their debentures in the 
Mersey Co, at a profit over the price at which they stood on the books. 
The Clyde Valley Со. had considerably further improved its position 
within the past vear, and there was every indication that before very 
long it would be in a dividend-paving condition. ‘The Mersey Company 
showed vear by vear a steadily-increasing net revenue. 
continued their endeavours to expand the company’s existing lines of 
manufacture and to add new lines where it seemed that those could be 
developed advantageously in conjunction with their existing business, 
The expansion of the business in steam turbines had been particularly 
satisfactory. They altered the design of their turbines about two vears 
ago, when a licence was acquired for manufacturing under the Rateau 
They had installed, and were at present installing, large 


patents. | 
numbers of these machines both at home and abroad for important гай: 
The company's position in that important line 


When the capital was 


The directors 


ways and corporations. 
of business was stronger than it had ever been, and the directors looked 
The volume of 


forward to continuous development in that direction. 
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business during the current vear had, во far, been satisfactory, and there | details of this company’s report for the year 1910 there was an omission 
was no appearance of any slackening in trade. Which should be rectified. After the words “after meeting working 
In the course of the discussion which ensued, Mr. H. W. Birks referred | expenses ` there should be inserted “ applving M.595.954 for amortisa- 
to the disappointing history of the company, and said that the eonstant | tion of cables and M.127,885 for writing off.” 
changes on the board were matter for regret. Only one year since the ELMORE 8 GERMAN & AUSTRO-HUNGARIAN METAL CO. (LTD.)-—The 
formation of the company had passed without there having been secessions | accounts for 1910 show that the debenture stock now stands at 
from the board of one kind огапо ет. Those continued changes created | £75,845, and the loan to the Metall Co. has been reduced to 
а bad impression. He inquired what was the worst which could happen | £49,932. 14a. 7d. The progress made by the Metall Co. resulted in 
to the company in connection with the arbitration award. an increase in the sale of finished woods of nearly 500 tons, or 11 per 
The CHAIRMAN, in reply, sud that Mr. Carlton when he came to this | cent. over 1£09. М.160,198 (£7,814. 10s. 9d.) was expended during 
country arrived at the conclusion that it would be desirable gradually to | the year upon additions and extensions and it hus been possible to 
alter the character of the directorat? by having fewer American and more | still further reduce the cost of production. The profits of the Metall 
English directors. Accordingly the American directors had from time | Co. were lower by M.100,180 80, in spite of reduced cost of production, 
to time disippeared from the board. He realised that Americans coming | owing to a price war in Germany since 1910. The Mertens printing 
here were at a disadvantage in not understanding the methods of con- | process is being developed, and important newspapers in Germany 
ducting business in this country. With regard to the arbitration, if | and France have purchased licences. Rollers have already been 
they lost the eas? it would involve the compiny in a sum of £100,000 and delivered, but a regular demand will only be possible after the delivery 
about £20,000 for costs. : and erection of the necessary printing machines; such delivery has 
The motion was agreed to. now commenced, and the directors believe that a new and remunera- 
CITY OF SANTOS IMPROVEMENTS CO. (LTD.) —*t the meeting last week tiv d ME of business will be created. The protits of the Metall Co. 
Mr. D. M. Fox said the results for 1910 were satisfactory notwithstanding HOP peeing Минсе орош payment oF a dividend upon its shares, 
the vexatious delay in the matter of the detinite contract with Camara the accounts of Elmore’s Co. show a loss of £5,585. is 94. 
Municipality for the complete clectritication of the system of tramways in LA PLATA ELECTRIC TRAMWAYS Co. (LTD.)—The accounts for 
Nantos, They had now signed a contract for 40 vears. It was also the year 1910 show, after paying debenture interest. a balance of £4,148, 
gratifying to find that the effect of the partial electrification of the tram- n The СнлкмаАх (Mr. W. Е. Hamilton, K.C.) stated He the meeting on 
ways (15 miles out of 34 or thereabouts), with the improved and more Tuesday that the total receipts in La Plata were £3 4.483. of which £21,691 
rapid service, had already resulted in а great impulse being given to the | had been derived from electric traction. 
construction of new and more modern houses along the tramway routes. 
They were able to pay a tinal dividend of 4} per cent., making 7 per cent. 
for the year. leaving £4,746 to be carried forward. "The tramways had 
been worked during the year under abnormal conditions, partly by 
animal and partly by electric traction. The results of working the 
electrified system had been most encouraging. The number of passengers 
carried was Ө 150,000, an increase of 770.000. £220,000 was the estimated 
cost of electrifying the tramways and matters incidental thereto. Mr. 
Dawbarn (of Messrs. Mordey & Dawbarn, the company’s consulting 
engineers), With an assistant engineer, left for Santos on March 31 to 
start the works and to come to an understanding on all engineering 
points with their resident engineer (Mr. H. M. Savers), under whose 
immediate superintendence the works would be carried out. In Mr. H. 
M. Savers they had an experienced and capable engineer. to whom 
they entrusted the works with every confidence. He had not been long 
in the company’s service, but he had had considerable experience in 
executing спой и works. It was to beexpected that the whole of the work 
would be completed well within the time stipulated. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)— M the meeting on 
Monday Mr. Emile Garcke congratulated the shareholders on the unique 
position occupied by the company, as it was a tramway company whose 
lines were gradually passing over to the local authorities, its receipts had 
year after year shown increases, and its net profits had improved. "The 
uross receipts last year were £180,600, against £172,000 in 1909, and the 
net prolits (after paving interest and. preference dividends) amounted 
to £145,327, against £383,516. They were again paying 10 per cent. on the 
ordinary shaves, and transferring to reserve £36,513. ‘They were nearing 
the end of their prosperity as а tramway company, Out of the 18 miles 
which they were working in the City of Birmingham and the vicinity 
more than half would go out of their hands and pass over to the local 
authorities at June 30, and out of the remaining mileage six miles were in 
Aston, which were being worked by the company without profit. After 
June 30, therefore, their profits would undergo a heavy diminution, and 
their expenses would be relatively large. The present position of the 
company from а revenue-earning point of view, was likely to continue 
satisfactory. 

COVENTRY ELECTRIC TRAMWAYS (LTD.)—The gross profit for 10910 was 
£12,469, against £9,621 in the previous year. Deducting debenture in- 
terest and London office expenses, the net profit was 60.570. or with 
amount brought forward £10,016. The directors recommend that £2,500 
be appropriated for depreciation and 57.475 to payment of 5, per cent. 
dividend on the share capital. 
against 4.097.648. 


Tomum eR E), 


That was satisfactory consider- 
ing the abnormal conditions prevailing during the past year and the great 
interruptions to trafic caused by the construction work, &e. On the 
electric sections the takings had averaged ls. per mile run. and the ex- 
penses averaged 67-5 per cent. of the receipts, which would bring the 
expenditure on the electric sections up to Sd. per mile run. 

MERTHYR ELECTRIC TRACTION & LIGHTING CO (LTD.)—The total 
revenue for 1910 was 19.258, against £18,105 for the preceding year. 
The expenses were £11.034. compared with £10540. After deducting 
expenses and charging profit and loss account with £1,500 for provision 
for renewals, the total surplus is £5,070. 


The directors recommend that 
£1.000 be placed to reserve, and after payment of preference dividend, a 


dividend of 6 per cent. on the ordinary shares for the year (£1,800) is 
recommended to be carried forward. The gross receipts from the electric 
supply section of the undertaking were £8.08Q, and working expenses 
£2.632. The total number of units supplied was 858,625, against 
740.952 in 1909. The number of units sold for lighting and power was 
464.865. compared with 352,782 units for 1909. an increase of over 31 
per cent. Having obtained the consent of the Board of Trade to the 
erection of overhead mains, the company is now giving a supply for the 
publie lighting of the whole of Dowlais, under agreement with Merthyr 
Corporation, and the mains are also being uscd for private supply. The 
gross receipts from the light railways were £11,012, a decrease of £21. 
RIO DE JANEIRO TRAMWAYS CO. (LTD).—The revenue for 1910 was 
85.433.576. and the surplus is 82.337.142. added to 81,707,935 brought 
forward, making $4,045,078. out of which $250,000 has been applied to 
sinking fund for first mortgage bonds, S800,000 transferred to reserve, 
two quarterly dividends of 1 per cent. each and two of 1! percent. cach 
have been paid, and the balance (82.032.640) carried forward. 


CITY NOTES. 


nea 


MEMORANDA (May 4).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 24; d. per oz. Consols 81} —81 \ for money ; 814—814 for 
account. Consols Pay Day, June 1; Stock and Shares Continuation 
Days, May 10 and 29; ‘Ticket Days, May 11 and 50; Рау Days, 
May 12 and 31 ; Mining Shares Carry Over Day, May 9. 

Prices or МетАІЗ (London)— Copper, cash, 544 ; three months, 
543. Lead, English. 13—15; ; foreign, 124—121 cash, 124—128 
three months.  Spelter, 244 cash, 241 three months. Tin, Englieb, 
191—192 ; foreign, 193 cash, 189; three months. Iron, Clovelaud, cash, 
t ol 46/0}, three months, 46,9. 

The cars carried 5,076,278. passengers, 
Five new cars were added. 

The Corporation of Coventry have given notice to acquire the under- 
taking. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—The net profit for the vear 
ended March 31 was £6,245. 63. ld. and £671 was brought forward. 
After payment of the preference dividend for the year a dividend at 
the rate of 6 per cent. on the ordinary shares for the year is recom- 
mended. | 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—For the half-year ended 
Dec. ЗЕ the total receipts were £18,551. 5s. 11Ч.. and expenses were 


£6,072. 153. 34. leaving 11.078. 10s. 7d., added to 57.397. 1s. 7d. brought 
forward, making £10.075.. 12s. 24. 


EASTERN TELEGRAPH CO. (LTD.)—Subject to tinal audit, the accounts 
for the year ended Dec. 51, 1910, show that after making а contribu- 
tion to general reserve fund, payment of interest on the 4 per cent. 
mortgage debenture stock, dividend on the 34 per cent. pre ference 
stock and three interim dividends of £1. 5s. per cent. each on the 
ordinary stock to Sept. 39 last, there is а balance available out of 
which the directors recommend payment of a final dividend of £1. 5s. 
yer cent and a bonus of £2 per cent. (both tax free) and payable on 
fay 17 inst., making, with previous payments on account, a total dis- 
tribution of 7 per cent. on the ordinary stock for the year 1910. The 
transfer books of the ordinary stock will be closed from 10th to 17th 
inst. inclusive. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. 
(LTD.)—Subject to contirmation by the shareholders, the directors have 
declared a dividend for the quarter ended Dec. 31 last of 2s. 6d. per share, 
together with a bonus of 4s. per share (or 2 per cent.), making а total 
distribution of 7 per cent. for 1910, payable 17th inst. 
register will be closed from Oth to 16th inst. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—Dividends are 
announced of 6s. per share on the first preference shares (for six months), 
6s. per share on the second preference shares (for six months) and Is. 6d. 
per share on the ordinary shares, tax free. For the first half of the year 


ls. per share was paid, and at the same time the arrears on the second 
preference shares were cleared. 


£2.000 has been placed to reserve 
against loss on investments, and £2.000 added to the reserve fund, which 
now stands at £120,009. The preference dividend absorbs £3,000, and 
leaves £12,075. 12s. 2d. The directors recommend a dividend at the 
rate of 6 per cont. on the ordinary shares (free of income tax), the balance 
(67.279. 129. 24.) being carried. forward. The cables continue in good 
working order, Mr. James Scott, for reasons of health, having asked to 
he relieved of the aetive duties of secretary, Mr. Albert Charles Austin, 
the assistant secretary, has been appointed secretary, and Mr. Scott s 
services have been retained in a consulting capacity. 

DEUTSCH.ATLANTISCHE TELEGRAPHENGESELLSCHAF T.—Ín the note 
which appeared in Tue Execrrictan of April 21 су, 75), giving the 
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National Insurance. 

EVERYONE possessing a spark of humanity must deplore 
the fact that sickness and unemployment bring misery to 
those of limited means. We all welcome with open arms 
any well-conceived attempt to ameliorate this almost 
Inevitable condition of things. But, however humanitarian 
we may be, it is essential that we should realise that unem- 
ployment and poverty are closely allied with the advance 
of civilisation and the progress of the world. The produc- 
tion of national wealth depends upon individual effort and 
the profitable employment of capital; and in any attempt to 
reduce poverty and suffering, great care must be taken that 
the remedy is not worse than the disease, and that the 
cond:tions we deplore are not aggravated and extended. 
This is the greatest danger in the present-day attempts at 
humanitarian legislation—that Parliament may so rob the 
home investor of every reasonable possibility of an ade- 
quate return upon his investment, as to take the edge off 
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his keenness for speculation. The late Sir William Harcourt 
used to say that we were all “socialists.” If he had lived 
in 1911 he would probably have said we were adding senti- 
Therein lies the danger. 


——- 


ment to our socialism. 


Ir is unfortunate that we must of necessity consider the 
economic dangers in front of any such proposals as those 
put forward by Mr. LLovp Скокск. The path of the 
emplover, however, is increasingly difficult. What with 
the State scheme of non-contributory old age pensions and 
its burden upon industrial profits; the keener-than-ever 
competition of our oversea trade rivals; the generally 
increasing cost of raw material; and now the direct con- 
tribution towards the cost of sickness and insurance of 
employés (whether the need exists or not), it seems that 
the last straw has been added to the already heavy burden 
of the industrial employer. We are sure the employer 
is no less humanitarian in his feelings than Mr. GEORGE, 
but he has already either a difficulty in satisfying the 
reasonable demands of his shareholders or in making both 
ends meet where he himself is the man who has to “ shel] 
out.” The constant drain upon trading profits must, it 
seems to us, in the end destroy the main object of the Par- 
liamentarians and drive the employer to resort to every 
conceivable device, humane or otherwise, to minimise the 
effect of these constant calls upon his resources. We believe 
the latest contribution the employer of labour is called 
upon to pav will prove the most onerous. 

mop 
A Conference on Education. 

Or all our engineering societies the Institution of Civil 
Engineers has given most attention to the subject of 
technical education ; and some few vears ago, after careful 
deliberation, a report was issued stating broadlv the lines 
on which such education should be completed. The Council 
evidently now think that sufficient time has elapsed for 
the subject to be given further consideration, and conse- 
quently a conference dealing with education will be held 
at the Institution on June 28th and 29th. It is intended 
to deal with the subject on broad lines and to avoid restrict- 
ing the discussion to engineers only, and much less to those 
practising in а particular branch of engineering. This will 
be clear from the list of names published elsewhere of the 
officers of the conference. A number of subjects will be 
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discussed and will be introduced by short notes submitted 
by persons having special qualifications. There are, no 
doubt, a number of educational questions about which 
opinions differ very considerably. The system of education 
at technical colleges is becoming fairly standardised, but it 
18 difficult to know how the education which should follow 
the college course can be obtained to the best advantage. 
А natural tendencv is for the student on leaving the tech- 
nical college to obtain а position in which he is paid for his 
labours, but this is not necessarily the best course. If the 
conference throws light upon this part of the subject alone 
it will have served а useful purpose. 


Traffic Developments in London. 

THE recent announcement that a powerful new company 
is to be formed with the object of placing on the London 
Streets а large number of motor omnibuses has doubtless 
come as а surprise to most people; though it is onlv in 
keeping with previous experience that, as soon as a company 
has fair prospects of obtaining even a small return on its 
Capital, other interests should enter the field to compete 
for the supposed unlimited passenger traffic of the metro- 
polis. After the keen competition that has prevailed 
during the last few vears and the disheartening financial 
results shown, the existing companies working omnibuses, 
tramways, and underground railways were doubtless looking 
forward to less strenuous and more prosperous times, and the 
improvement in traffic and receipts shown in recent reports 
gave promise of a more adequate return on the large amount 
of capital sunk in these enterprises. It seems, how- 
ever, that the arrival of “The Premier Motor Omnibus 
Co.," as the new Company is called, is destined to dispel 
any such hopes. This Company, it is stated, is to operate 
omnibuses manufactured bv the Daimler Co.—who are 
largely interested in the new venture—and among the 
features claimed for these omnibuses are:—No change- 
speed.gear, gradual апі. even start, comparative absence of 
noise and vibration, and lower floor line. 


E eee 


Fonrowixc the statement of the forthcoming flotation 
of The Premier Motor Omnibus Co. comes the announcement, 
on Wednesday last, of an " arrangement " between the 
London General Omnibus Co. and the companies represent- 
ing the underground railways, whereby more harmonious 
working is to result. The issue of interchangeable and 
through tickets is also under consideration. The London 
United Tramways, which already work in co-operation 
with the underground railways, are also involved in the 
arrangements ; so that it is evident a very extensive scheme 
is on foot. At present a committee, to be composed of 
two representatives from each of the companies concerned. 
is being formed to draw up a detailed scheme. 


а роеанаь 


THe London traffic problem has recently assumed а new 
aspect, owing to the desire of the London County Council 
to extend their tramway system into the " West End.” 
Although powers are at present merely being sought to 
extend the track along Edgware-road to Oxford-street, in 
the neighbourhood of the Marble Arch (a proposed extension 
of the Battersea lines to the Brompton Oratory having been 


withdrawn, though possibly only temporarily), the general 
policy of the Council is becoming plain, and “ The Times," in 
a leading article entitled `“ The Menace of the Tramways,” 
sees unmistakably the ultimate invasion of Park-lane in 
order to link up the tramways in the north and south of 
London. That the matter is considered to be of great 
importance is evident from the fact that the Home Office 
have presented a Report to the Parliamentary Committee 
which has the Council's Bill under consideration. The 
Report embodies the criticisms of the Commissioner of 
Police, who points out that the Marble Arch is a most 
unsuitable place for a tramway terminus. The whole 
question of co-ordinating the various traffic facilities pro- 
vided, however, should undoubtedly be considered at once, 
since delay will merely accentuate the difficulties of linking 
up. As to the undesirability of tramways in many West 
End thoroughfares there can be no two opinions, but a 
subway, as in Kingsway, might perhaps meet the case. In 
this connection, though the difficulties to be overcome ‘in 
their construction might render the scheme impracticable, 
it is interesting to notice that such subways have recently 
been found necessary and desirable in several American 
cities. 
— 

“The Electrician" Second Mining Issue. 

Wiru this week's ELECTRICIAN we publish the third of 
those special issues whose object it is to provide an accurate 
idea of the position of electrical engineering in its applica- 
tion to certain branches of national activity. Like the first 
of these, which appeared three vears ago. our present 
special issue is devoted to electricity as applied to mining. 
In this industrv the use of electrical equipment has enor- 
mouslv increased, even in that short period. Not only, 
too, has the emplovment of the motor and its kindred 
apparatus increased, but electrical engineers have, doubt- 
less as а consequence, better knowledge of the conditions 
under which their machinery has to work in mines ; and 
are now better able to design it for operating under these 
conditions. In а word, three vears has turned theory into 
practice. This does not mean that there was no practice 
three years ago, but rather !'that present-day methods 
have become much more practical. This is proved by the 
fact that we are now able to publish an issue dealing with 
the same subject as that considered three years ago, but 
dealing with it from quite a different point of view. 
Although great progress has been made, there is still much 
to be done, especially in the direction of overcoming pre- 
judice; and because a satisfactory advance has been made 


in a short time this is no reason for the electrical engineer 
to rest. 


Imperial Conference. 

WE ‘learn :that it is probable when, at the forth 
coming Imperial Conference, the subject of Imperial tele- 
graphic communication is reached, it will be found that 
the representatives of the Home Government will meet 
any proposal for discussing the question of submarine 
eable communication throughout the Empire with an 
expression of opinion that it would be first desirable to 
discuss the subject of an Imperial System of Wireless 
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Collieries,” Бу W. E. Chappell; “ Notes on Switchgear for Use 
Underground in Mines," by Н. W. Clothier; ‘ The Progress of 
Electric Winding in England," by G. Hooghwinkel ; “ Coal Cutting," 
by H. J. Fisher; “ Underground Colliery Wiring," by А. B. Mallin- 
son; “ Electric Hand Lamps for Collieries,” by W. Maurice ; “ Con- 
trollers and Resistances in Mines," by Edmund Garside ; “ The New 
Electric Mining Rules—Some practical Considerations °; ‘ The 
Profitable Use of Waste Heat." A number of descriptive articles 
also deal with the machinery and apparatus used in mining work. 

We give further particulars and illustrations of the electrified 
section of the suburban system of the London, Brighton & South 
Coast Railway, including the recently converted Crystal Palace 
lines. Experimental running has been carried out on the new 
section during the last week or two. 

We conclude our abstract of Mr. D. Murray's Paper on “ Practical 
Aspects of Printing Telegraphy," and an account is also given of the 
discussion on this Paper at th? meeting of th» Institution of Electrical 
Engineers last week. 

At the meeting last night a Paper by Mr. H, J. S. Heather on “ The 
Driving of Winding Engines by Induction Motors " was read. 

We give an account of the chief alterations in the sixth edition of 
the LE. E. Wiring Rules issued last week. The Rules are also dis- 
cussed in our Leading Article. 

Particulars will be found elsewhere in this issue of the “ Bruston ” 
electric-lighting plant, the operation of which is entirely automatic. 

West Ham Electric Lighting Committee propose to carry out 
extensions of generating plant, &c., at а cost of £59,000. 

The inquiry into the application of Dublin Corporation for per- 
mission to borrow £128,129 for extensions of the electricity under- 
taking was concluded on Saturday. 

Parliamentary.— During the week Select Committees of the House 
of Commons considered the Greater London Railway, the L.C.C. 
Tramways and Improvements, and the Matlock District Railless 
Traction Bills. 

Legal.—The Railway and Canal Commission commenced the hear- 
ing on Tuesday of an application by the National Telephone Co. 
against the Postmaster-General in respect of notice received under en 
agreement for the purchase of the Company's undertaking by the 
Postmaster-General. 

At the Glasgow Sheriff Court on Monday arguments were heard 
in an interesting appei! es to the c sossmoa of tho Corporation 
tr:mways. Judgment was reserved. 


Telegraphy. We understand further that one of the 
principal members of the present Government takes a 
keen interest in this question, and that his views are likely 


to receive the fullest support. 


——.—— 
Constantinople Telephone Contract.-——The contract in con- 


nection with the telephone concession which has been granted 
to Mr. H. Laws Webb (on behalf of a British syndicate) was 
formally signed on the 6th inst by Djavid Bey and Mr. Webb, 


who then left for London. 


Newfoundland Cable Landing Tax.—By a majority the 
Supreme Court have given judgment in favour of the New- 
foundland Government in their action against the Commercial 
Cable Co. for $16,000 yearly as landing taxes. The Company, 
it is stated by Reuter's Agency, will probably appeal to the 
Privy Council. 

Olympia Electrical Exhibition (1905) Trust Fund—In 
regard to this fund Mr. W. Davenport has written to us as 


follows :— 
I am pleased to inform you that this Fund has now been realised, and 


the sum of £378. 12s. 8d. has been paid into the funds of the Electrical 
Trades Benevolent Institution, and £203. 17s. 7d. to the Benevolent 
Fund of the Institution of Electrical Engineers. The. trustees for this 
fund were: Sir Wm. Н. Preece, K.C.B., E. Cunliffe Owen, C.M.G., 
John E. Kingsbury, Chas. Spencer Northcote, Jas. E. Edgcome and 
Walter Davenport. 

Fire at Hindhead Electricity Works.—In our last issue we 
briefly referred to the fire that damaged the electricity supply 
station at Hindhead early on Wednesday last week. Further 
particulars which have come to hand show that the station was 
practically burnt out. Under these circumstances, it is very 
Pativing to learn that the continuous-current supply was 
restored in Hindhead on Friday afternoon, whilst the hish- 
tewsion alternating-current transmission to Haselmere was 
switched on again by Sunday evening. The greatest credit 
8 due to the staff, the consulting engineers (Messrs. Handcock 
& Dykes) and to the manufacturers concerned, for the way in 
which the supply was made available so soon after the destruc- 
tion of the station, The promptitude with which the manu- 
facturers supplied spare parts, &c., was particularly note- 
Worthy. Leatherhead Electricity Co. also assisted by loaning 
à balancer, switchboard, &с. As to the cause of the disaster. 
it Is practically certain that the fire originated from some 
celluloid ignition cells, which appear to have been left charging 
over-night on a shelf in the disused boiler house (Diesel plant 
show used). At any rate, when the engineer arrived on the 
e soon atte the outhreak, he found the fire firmly estab- 
ished in the roof Immediately over this shelf. Although the 
Master 18, of course, unfortunate, it provides splendid testi- 
see to the way in which an electricity supply can be restored 

та мабоп has been practically destroyed by fire. 


OBITUARY. 


Mr. E. BorrNois.—We regret to record the death of Mr. 
Edmund Boulnois, who was chairman of the Caleutta Electric Supply 
Corpn., deputy chairman of the Central Electric Supply Co. and 
a director of the Westminster Electric Supply Corpn. ` 


PERSONAL NOTES. 


Mr. T. Buckley. chief electrician to the New Zealand Telegraph 


Cable i i 
Interruptions and PONN MM бең. Dieci еа Department., is visiting the United States, England and the European 
Assab—Perim ............. .. July 8 1909 EN Е ра Continent for the purpose of inspecting the telezraph and telephone 
Malta—Tripoli EA ТРТУ April 20, 1910 ... = svstems of those countries with a view to reporting to the New 
latakia—Palura ..... essc May 26,1910 ... = Zexland Government as to the adoption of any new apparatus, &c., 
that he may consider of advantage. Mr. Buckley returns to New 


Towane—Amoy ........... Sept 25,1910 .. 


Bonny — Duala esee. Mar. 30, 1911 ... April 16, 1911. | Zealand about November. 


Rwandang—Menado i 
"E l $i 11. . 
Апиз 101 May oy 1911 Mr. Wm. Maurice, of Huchnall Torkard. Notts.. has, we learn. re- 
Current Topics. signed the management of the Huchnall Collieries, and is now 
developing his consulting practice as ап expert in the re-organisation 


of old mines and in the electrification of collieries. Mr. Maurice is 
well known аз the pioneer user of exhaust steam turbines and of the 
application of storage batteries to three-phase colliery installations. 
He has also successfully pioneered the machine mining of thin seams 
in the Leen Valley Coalfield. and on the literary side is the author of 
“ Electrie Blasting Apparatus and Explosives © end © The Shot. 
Firer's Guide," two volumes in * The Electrician " series of standard 


Subjects of current interest dealt with in this issue include 
{ e following ые 


mm d Mining Issue, which is incorporated with th: present 
including icr co will be found а large number of articles, 
aor; 6 The Pose: Electricity in Cornish Mines," Бу Neil 

Жар Mack osition of Electricity in Mining in Nouth Africa,” 
tricity in Mines me The Elimination of Risk in the Use of elec- 
Application of б у Prof. №, M. Thornton ; “ Special Risks in the 
‘onditions,” by ae Чу to Mining Work under South African 

motor Problem S m Heather ; “ The Gas-tight and Flame-proof 
Supply to Collier; Y Talbot Duckitt ; “ Public Electric Power 
vate Plant епез, by W. В. Woodhouse ; ** Power Supply from a 

' by W. Bolton Shaw; “Centralisation of Power in 


works. 

Mr. H. W. Butler, chief engineer of the Electrical Power Storage 
Company informs us that he has now resigned his position with the 
Company and that all future communications intended for him should 
be addressed to 19. Belsize Park. Hampstead. London. N.W. Mr. 
Butler has been connected with the E.P.S. Со. for over 26 vears. 
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APPOINTMENTS VACANT AND FILLED. 


The Allmanna Svenska Aktienbolaget, Viisteriis, Sweden, require 
for their estimating department an electrical engineer with large ex- 


perience in working out estimates for electrical schemes. See an 
advertisement. 


А switchboard attendant is wanted for a large power station. See 
advertisement. 


The Neweastée & District Electric Lighting Co. (38, Grainger 
street, West, Newcastle-on- Tyne) require а shift engineer at their 


Close power station. Commencing salary £2. 10s., rising to £2. 15s. 
per week. See an advertisement. 


А first class electrica! engineer is required to take charge of instru- 
ment works. Nee advertisement. 


А sales engineer is wanted by Sunderland Corporation electricity 
department. Salary £156 per annum. Applications to the borough 


electrical engineer and manager, Mr. АМА. S. Blackman. See also 
advertisement. 


À London institution of technical education by correspondence 


require an assistant instructor in electrical engineering. 


Зее adver- 
tisement. 


Manchester Electricity Committee require a shift engineer at 


Stuart-street generating station. Commencing salary £175. Appli- 
cations to the Chairman by 102.m. May 106. 


An electrical engineering firm in Manchester advertise for an 
assistant chief tester in their instrument and transformer department, 
also two junior testers. 

The Yorkshire Electric Power Co. advertise for à superintendent 
to undertake the control of the department engzged in laying under- 
ground and overhead meins, equipment of sub-stations, &c. Salary 
£250 perannum. Applications to the Company, Thornhill, Dewsbury. 

A lecturer in applied mathematies is required for the Grey Univer- 
sity College, Bloemfontein, Salary £400 per annum. Applications 


to the High Commissioner for South Africa, 72, Victoria-street, 
London, S.W., by May 19. 


The Australien Commonwealth Government require à qualified 
person to design and superintend the establishment of wireless tele- 
graph stetions in Australia 26 £600 per annum. 


Applications to 
12, Victoria-street, London, S.W., by Мау 20. 


Ап important firm of electrical engineers require for their London 


office a junior assistant, with technical training and knowledge of 
German, for publication work. 


Cheltenham Local Higher Education Committee require a director 
for their technical schools. Salary £220, rising to £250 perannum. 
Applications to the Clerk to the Governors by May 16. 


SheTield Electri ity Committee have made the following rearrange- 
ments of tho steff : — 


Mr. J. W. Barnes, superintendent of wiring and fittings department, to 
be commercial assistant, at £350 a year; Mr. С. E. В. Biggin, assistant 
superintendent of wiring and fittings department, to be superintendent, 
at £225 a year: Mr. F. E. Meredith, installation inspector, to be meter 
and testing assistant, at £143 ; and Mr. J. B. Wilkeley, chief accountant 
is to have his salary increased to £230 a year. The position of meter 
superintendent vacant by resignation, 18 not to be filled. 

Mr. С. Е. Edwin (A.C.G.L) has been appointed chief electrical 
engineer to the Chiliea Navy. Мг. Edwin obtained his diploma in 
electrical engineering in the Centro! Technical College in 1904. Since 
that date he hrs been with Messrs. Siemens Bros, Dynamo Works, 
having held the position of chief of test house for nearly four years. 


Messrs, W. W. Warren end В. А. 8. Duncan have been appointed 


shift eagineers at the Greenwich generating station of the London 
County Council et £250 exch per annum. 


INSTITUTIONS AND SOCIETIES. 


Incorporated Municipal Electrical Association.—A detailed pro- 
gramme of the Convention to be held at Brighton from June 27 to 30 
has now been issued. On the first day of the Convention, following 
a weleome of the Associetion by the Mayor of Brighton, Mr. J. Christie 
(engineer and manager, Brighton Electricity Depertment) will deliver 
his presidenticl address, end the following two Papers will be read 
end discussed: '* Electricity Supply viewed from the Municipal 
Committee s Stendpoint.” by Councillor H. Leese (Stoke-on-Trent) ; 
* Modern Wiring Practice.” by Mr. J. W. Beauchamp (chief elec- 
trical engineer, Tunbridge Wells). Оп Wednesdzy. June 28, the 
meeting is to take plece èt the Municipal College. Portsmouth, when 
a laper on ` Internal Combustion Engines in Power Stations" is 
to be read by Messrs. H. L. Howard (chief electricel engineer, Bark- 
ing) and В. M. Carr (chief electrical engineer. Leek), No Papers are 
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down for reading on Thursday, June 29, when the meeting will be 
held at Brighton, but discussions are to take place on '' Purchase 
of Fuel" and “‘Street and Shop Front Lighting," the discussions being 
opened by Mr. С. E. C. Shawfield (chief electrical engineer, Wolver- 
hampton) and Mr. A. Н. Seabrook (chief electrical engineer, Marvle- 
bone) respectively. The annual dinner takes place the same evening. 
The annual general meeting is to be held on the Friday morning, also 
at Brighton. In addition to the above Papers and discussions, visita 
will be paid to the Southwick power station of the Brighton Corpora- 
tion, Н.М. Dockyard power house, the lighting and tramway power 
stations of the Portsmouth Corporation, and other works. 

Royal Society.—Among the Papers read at the meeting yesterday 
afternoon were the following: ‘* On a Method of Making Visible the 
Paths of Ionising Particles through a Gas," by Mr. C. T. R. Wilson, 
F.R.S.; “ The Path of an Electron in Combined Radial Mag- 
netic and Electric Fields," by Dr. Н. 8. Allen ; and ** On the Absolute 
Mezsurement of Light—a Proposal for an Ultimete Light Stan- 
dard," by Dr. В. А. Houston. 

Royal Institution.—It is announced thet the following gentlemen 
have been ‘nominated 25 vice-presidents for the ensuing year: The 
Right Hon. Sir Henry Burton Buckley, the Right Hon. Earl Cathcart, 
Dr. Donald W. С. Hood. Mr. Н. К. Makins, Sir Francis Laking, Bert., 
Mr. Alexander Siemens, Sir James  Crichton- Browne, F.R.S. 
(treasurer), end Sir William Crookes, F.R.S. (honorary secretary ). 

Institute of Metals.—A general meeting of this Institute is to 
be held at the Institution of Mechanical Engineers, Storey’s Gate, 
Westminster, S.W., to-day. when the Second May Lecture will be 
delivered by Dr. G. T. Beilby, F.R.S. (President of the Institute of 
Chemistry). on “ The Hard and Soft States in Metals" The chair 
will be taken at 8:30 p.m. by Sir Gerard Muntz, Bart., President of 
the Institute. 

Institution of Civil Engineers. — The “ James Forrest " Lecture will 
be delivered on Wednesday. June 28th. at 9 p.m., by Dr. F. H. Hatch, 
the subject being ** Gold Mining in the Transvazl.” 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 12th (to-day). 

PuvsicAr, Socrety ОЕ LONDON. 

8 p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: "Stream Lines. 
Past the ЕШрие Cylinder and Magnetic Interpretation," by 
Sir George Greenhill, F.R.S., and Col. В. E. Hippisley, R.E. ; 
“ The Method of Constant Rate of Change of Flux as a Standard 
for Determining Magnetisation Curves of Iron,” by Messrs. 
J. T. Morris and T. H. Langford: and " Demonstration of an 
Electrie Thermo Regulator," by Prof. H. L. Callendar, F.R.S. 

INSTITUTE OF METALS. 

5:30 p.m. Meeting at the Institution of Mechanical Engineers, 
Storey's Gate. Lecture on “ The Hard and Soft States in 
Metals," by Dr. G. T. Beilby, F.R.S. Second May lecture. 

SATURDAY, May 13th. 

BIRMINGHAM AND District ELECTRIC CLUB. 


Meeting at the Colonnade Hotel. New-street, Birmingham. 
Paper on " Exhaust Steam Utilisation for Generating Elec- 
tricity.” by Mr. V. E. Walters. 
TUESDAY, May 16th. 
SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Annual General Meeting at 207, Bath-street, Glasgow. 
THURSDAY, May 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS. | 
$ p.m.. Meeting at Victoria Embankment. Paper on “ Automatio 


Telephone Exehange Systems," by Mr. W. Aitken. 
FRIDAY, May 19th. 


7 p.m. 


Коул, INSTITUTION. 


9 p.m. Discourse on “ Recent Experiments with Inv'sible Light,’ 
by Prof. R. W. Wood. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. Н. M. Leaf. 
The following orders have been issued for the current week :— . 
Monday, 15th, * A" Company.—Infantry Drill 7 to 7:30 p.m. Technical 
Drill 7:30 to 10 p.m. 
Tuesday, 16th. “ B” Company.—Technical Drill 7:30 to 10 p.m. 
Wednesday, 17th, All Companies.—Annual Course of Musketry at Pur- 
fleet Ranges. A list of trains and other detail can be obtained at 
Headquarters, also railway tickets for officers, N.C.O.s and men attend- 
ing the shoot. | 
Thursday, 18th, “С” Company.—Recruits Drill (Infantry Drill) 6:45 to 
7:30 p.m. Technical Drill 7 to 8:15 p.m. Company Drill 8:20 to 9 p.m. 
|. (Millbank Barracks, Drill Order). | | 
' Friday, 19th. 9 D?” Company.—Recruits Infantry Drill 7 to 8 p-m- 
| Technical Drill 7 to 10 p.m. | 


All Companies.—Annual Course of Musketry, detail as for Wednesday, 
the 17th. 
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THE SIXTH EDITION OF THE LE.E. WIRING RULES. 


The sixth edition of the Wiring Rules of the Institution of 
Electrical Engineers, which was issued last week and is dated 
April, 1911, has been expected for some time past. In 
evising this new edition the Wiring Rules Committee have had 
the assistance of the Cable Makers’ Association and the 
Engineering Standards Committee. An exhaustive series of 
tests has also been carried out at the National Physical Labora- 
torv on the temperature rise of conductors. 

We propose here to enumerate briefly the chief features of 
the new Rules. 

In the first place reference is made to the Board of Trade 
Regulations (1910). for medium pressures (250—650 volts), for 
the additional requirements of those places which do not come 
within the Home Office Regulations for factories and workshops. 

Two new definitions are. included, “ bare ”. and “ switch- 
board ” being defined. Among the General Regulations apply- 
ing where the pressure does not exceed 250 volts, a new rule 
states that “ where the supply for heating or power is likely 
to interfere with the lighting, separate main supply fuses are 
desirable.’ The maximum current to be carried by in- 
randescent lighting sub-circuits has now been raised from 
© to 6 amperes, whilst the maximum number of points 
оп апу sub-circuit must now not exceed 10. In the case of 
earthing, an earth conductor of No. 14 S.W.G., or equivalent 
section, is specified for every 50 amperes of working current or 
part thereof. Earthing conductors must be protected against 
mechanical injurv. 

A new rule states that in bathrooms special precautions 
must be taken to prevent the possibility of personal contact 
with any part of the system. Similar precautions must also 
be taken in respect of portable lamps where danger would 
occur, ag in damp places. 

Conductors (Size and Conductivity).—In calculating the size 
of conductors it is no longer necessary to assume that at least 
бо watts may be consumed at any point. The permissible 
dop in pressure for lighting circuits must now not exceed 2 
per cent. plus a constant allowance of 1 volt, subject to the 
currents given in the Table not being exceeded. This deter- 
mines the minimum size of conductor; whilst for power and 
heating circuits the rise of temperature (20 per cent. F.) is the 
determining factor. 

The Table giving the maximum permissible currents for the 
Various sizes of conductors has been considerably altered. In 
keneral, it may be said that a very large increase has been made 
m the permissible current carried by small conductors; but, 
on the other hand, the maximum allowable current of large 
rubber insulated conductors has been reduced. Thus, whilst 
a 1/18 8.W.G. conductor has now a minimum carrying capacity 
of 7-2 amperes, instead of 4-2 amperes, in the case of both 
rubber insulated and paper or fibre insulated cables, a con- 
ductor having a nominal sectional area of 1 sq. in. has now 
a Maximum permissible capacity of 595 amperes in the case of 
rubber insulated cables and 932 amperes In the case of paper 
or fibre insulated cables, as against 750 amperes for both types 
of cable in the previous edition of the Rules. Attention may 
be called to the fact that the carrving capacity of rubber 
mulated cables is now distinguished from that of paper or 
hh-e insulated cables, separate columns for each class of con- 
ductor being included in the Table. Up to a size of 7/22 
".W.G., however, both types of insulated conductor have the 
кате maximum capacity, but above this size larger currents 
ате permitted. with paper and fibre cables. the difference 
amounting to more than 50 per cent. in the case of the 
l-sų.-in. conductor mentioned above. 

| Аз regards other features of this Table, the minimum insula- 
tion resistance per mile has been reduced, in. the case of 
small rubber cables for 250 volts pressure, from 2,000 megohms 
to 1.250 megohms ; but for 1/16 S. W.G. and larger conductors 
the minimum insulation resistance remains unchanged. Flexi- 

b'e conductors have been omitted from the Table. 
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Insulation.— t is interesting to notice that the pressure test. 
on insulated conductors has been reduced from 2,000 to 1,000 
volts, whilst no mention is made of alternating current or fre- 
quency. The test for flexible cables is unaltered. 


Wiring.—More space is given in the new Rules to methods 
of fixing the conductors, and the various methods are treated in 
separate sections. Where tubes with a polished inner surface 
are used, braiding is stated to be optional. As most attention 
is likely to be paid to the section dealing with metal¥conduits, . 
we give this in its revised form. 


ENcLosEb WIRING—METAL CONDUITS. 


49. Conductors (excepting flexibles) insulated as in Classes A and B 
(para. 38) may be enclosed in steel conduits with details and accessories. 
in accordance with the British standard specification for * Steel Con- 
duits for Electrical Wiring ” or in brass or copper conduits, which must 
comply with the following conditions :— 

a. They must be electrically and mechanically continuous throughout. 
Plain slip sockets do not comply with this Rule, some form of screwed 
or grip joint having a conductivity equal to that of the continuous tubing 
being necessary. 

b. At the outlet points of switches, boxes and fittings the ends of the 
conduits must either terminate at metal outlet boxes or they must 
socket into blocks, preferably of incombustible material. The conductors . 
must in all cases be mechanically protected up to the fitting. 

c. They must have all free ends bushed to prevent abrasion, except 
where wide bell. mouths are used. 

d. They must be connected to earth (paras. 26, 27 and 28). In dry 
places isolated single lengths of tubing need not be carthed if adequately 
enamelled or otherwise insulated externally. 


e. In damp places they must be watertight. 
f. They must be efficiently drained if liable to internal condensation. 
д. Sharp bends or elbows are prohibited, but inspection elbows are- 


permissible. 

The only new Rule as regards wood casing is the provision 
that “ where the size of the conductor is larger than that of. 
7/19 S.W.G. sharp bends must be avoided". Where flexible 
conductors are used for open wiring, they must not “ be carried 
unprotected within 4 ft. of the floor level." They must also be 
firmly supported, and, unless protected by conduits, must be 
attached to insulators. The supports must be spaced not more 
than 3ft. apart. Flexible conductors must also be without 
joints, except in Junction boxes. The lead covering of lead- 
covered conductors must be connected to earth. 


Earthed Concentric Systems.—The Rules now deal more fully 
with concentric wiring. The following are the main points to 


be noted :— 


59. Earthed concentric wiring may only be used when connected to 
systems :— 

a. Supplied through double-wound transformers so as not to be in. 
metallic connection with the general system of supply ; or 

b. In which the use of earthed concentric wiring has been approved 
by the Board of Trade ; or | 

c. Having their own independent generating plant. 

60. Every system must be protected by a single-pole switch or switch-- 
fuse under the control of the consumer, and it must be easily accessible 
and placed as near the generator or point of entry of the supply as cir- 


cumstances permit. 

61. Subject to para. 33a, the drop in volts on the external conductor 
from the point of earthing to the farthest lamp must not exceed 7 volts 
when the maximum current is in us». 

62. The earthirg shall take place at the point where the earthed con- 
centric system begins—that is to say, at the main switch or switchboard 

63. From the point where the system is earthed the concentric system 
of wiring must be employed throughout up to the fixed outlet points for 
fittings. Twin flexibles may be used beyond this point. 

64. All joints.in the.external conductors must be of such a nature that. 
the conductivity of the conductor is not reduced. 

65. Transformers, motors, arc lamps and all consuming devices must. 
be controlled and protected as in two-wire systems, but only on the 
internal conductor. Only single-pole switches and fuses may be used 
and no switches, fuses or cireuit-breakers may be placed in the external. 
conductor. 

All ceiling roses, switches, plug connectors and outlet points must be 
so mounted that the external conductor is interposed between the internal 
conductor and the surface upon which the fitting is mounted. This doeg 
not prevent the ordinary wooden block beirg interposed between a metal 
plate and the ceiling rose, switeh or plug connector. 

66. Ordinary connectors, lamp holders and ceiling roses may be used. 
If screw socket lamp-holders are used, the centre contact of the lamp- 
holder must be connected to the internal conductor. 

67. Fittings supporting lamps шау be wired with two wires, one wire 
being insulated and connected to the internal conductor. The metal 


tact when left out of contact.” 


‘specified in para. 37. 
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work of the fitting must be electrically connected to the external cón- 


.ductor. 


68. The fuse board must be provided with either— 


а. А metal case to which the external conductors leaving the board 
must be connected ; or 


b. А metal bar or wires connected to the external conductors, the 
whole being connected to a sheet of metal of the same size as the board, 


which is to be interposed between the board and the wall or surface on 


which it 1з to be mounted. 


Switches and Circuit-breakers.— The new Rules stipulate that 
switches and circuit-breakers “ must be so constructed or 
arranged that they cannot accidentally fall or move into con- 


Maximum cireuit-breakers 
must also be arranged effectively to interrupt the current before 
1% so exceeds the working rate as to involve danger. According 
to the previous edition of the Rules, metal covers of switches 
for more than 5 amperes, at pressures over 125 volts, had to be 


lined with insulating material. The limiting current has now 
been raised to 6 amperes. 


Fuses.— The rule as to the overload to be carried by fuses has 
been modified and reads as follows :— 


They shall effectively interrupt the current when a short-circuit occurs, 
and they must be во proportioned to the current to be carried that no 
conductor protected by them can be raised in temperature above that 

When the working current does not exceed 
10 amperes, the fuses must be proportioned to interrupt the current 
before or when the current through the conductors rises to three times 
the working current: for working currents above 10 amperes the fuses 
must be proportioned to interrupt the circuit before or when the current 
through the conductors rises to twice the working current. The use of 
fuses of the enclosed type is recommended. No fuse smaller than one 
having a working capacity of 3 amperes, to fuse at 9 amperes, need be 


inserted for sub-circuits. 


Plug Connectors.—A combined switch and plug connector 
is stated to comply with the requirements. 


Lampholders.—A lampholder must not be in metallic con- 


nection with tlie guard or other exposed metal work of a port- 
able hand lamp. 


Incandescent Lamps.—The use of cord grips is recommended, 
and especially for large lamps it is advisable that the conductors 
be spaced apart. 

Heaters.—Portable heaters must have at least one section 
controlled solely on the live side of the connector. Where non- 
luminous heaters are liable to cause danger when left in 
circuit, а red pilot lamp is desirable. 

Motors.—The only changes are that no-volt releases are rot 
now stipulated for alternating-current motors, and that large 
motors apparently need not have linked circuit-breakers on 
the conductors. 

Accumulators.— Portable accumulators with celluloid cases 
must be so arranged and placed during re-charging that if 
thev becoine ignited the fire cannot spread. 

The Board of Trade Regulations (1910) for medium pres- 
sures, 50 far as they relate to conditions intended to be covered 
by the Wiring Rules, are reprinted, as well as the Home Office 
Regulations fur factories and workshops. 


PRACTICAL ASPZCTS OF PRINTING TELEGRAPHY.* 
(Concluded from p. 138.) 
BY DONALD MURRAY, M.A. 


Summary.—The author first discuss^s the field for printing tel. 
graphs. пе us? is chiefly in connection with Гапа lines between centres 
of population, ard they will ass.st materially the co-operation between 
telegraph and telephone. He next gives a detailed account of the difti- 
culties encountered in connection vath the development and practical 
application of pr.ntirg telegraphs, and finally describes the Murray 
automatic system and the new Murray multiplex system, 


Part HT.—(Fug MURRAY PRINTING TELEGRAPH Systrss.) 


To illustrate some methode by which the foregoing difficulties hve 
been more or less overcom, гл account is given of the Murray print- 


| 
| 


It may be exp'cined in the first place thet the Murry printing tele- 
graph systems form a comopiete printing telegraph organistion, and 
that they comprise the Murray automatic page-printing telegraph and 
the Murray multiplex page-printing telegraph, which have been de- 
signed to work together as one whole, the automatic system being 
best suited for long lines, end the multip'ex for lines of average length. 
Many of the instruments are the same in both systems, and ere inter- 
changeable, the same alphibet or code of signals—the 5-unit Baudot 
—-heing used in both. An important point is that the same keyboard 
perforator is used on both systems. 

In the Murray automatic system, the messages are first perforated 
ол г strip of paper tape in the Baudot 5-unit alphabet. The perfor- 
atcd tap? is then used to transmit the messages by means of an auto- 
m.tic iransmitter working on the principle of the Jacquard loom. 
The speed of transmission of the signals is from ТОЮ to 180 words 
(600 to 1,080 letters) а minute, and at the receiving station the arriv- 
ing signa!s are recorded at th? same speed as perforations in a second 
poper tape, which is an exact replica of the transmitting tape. This 

epzoduced tape at the receiving station then serves to operate an 
automatic typewriter somewhat on the princip! of a mechanical 
piano. The telegraph line is worked duplex, giving one transmission 
in each direction simultaneously on the one wire. The received mes- 
sages are printed in Roman {уре in page form, at speeds ranging up 
to about 200 words a minute (20 letters a second). The keyboard 
perforator, automatic transmitter and receiving perforator were 
described in the previous Paper. and there has been no substantial 
alteration in the construction of these instruments, although there 
have been many improvements in detail. In the automatic printer à 
great improvement has been made by the construction of a high-speed 
typewriter specially designed by the inventor of the system to suit 
the automatic selecting mochznism. The essential feature of this 
typewriter is that the typebars are very short. only 2 in. long from 
the pivot to the type. This ensures extremely high speed. It is 
the shortest tvpebar ever put into a typewriter. the average length 
of tvpebars in typewriters being from З in. to 4in. As the moment 
of inertia varies as the cube of the length of the tvpebars, the gain 
in speed is from three to eight times. The typebars are provided 
with ball-hearings, to ensure free movement and permanent align- 
ment. The typebars being so short, it was necessary to arrange them 
in a complete circle in order to get room for the required number of 
51 characters. As it was very desirable that the operator should he 
able to see the printing аз it proceeded, the circle of type had to he 
arranged in a vertica! plane. Key levers were omitted, as the inertia 
of key levers interferes with high speed. There are no other special 
features beyond the fact that the machine is built with unusual 
strength to stand the strain of the high speed. 

In the Murray automatic printer, the letter, line and column feeds 
are entirely eutomatic, but the роде feed is manually operated, this 
having been found sufficient for present requirements. The maxi- 
mum speed that has been reached on this printer is 250 words а 
minute (25 letters per second). The speed might perhaps be pushed 
up to 300 words a minute, but the wear and tear would probably be 
great. 

In order to prevent interruption of traffic by any stoppage of the 
apparatus, it is necessary to have reserve machinas. With an auto- 
matic system this means duplicating the whole of the apparatus. 
The result is th:t the Murray automatic system is very expensive, 
costing at present about £1,200 per circuit, exclusive of royalites. 
This is а very serious handicap. 

Taking the four factors already referred to-——namely, saving of 
time, labour, line and office equipment—th* Murray automatic 
system shows to advantage only in respect of saving of line. On long 
lines, 1,000 miles and over, the saving of time and labour атг of much 
less importance than inerease in the carrying capacity of the line. 
This is the case, for instance, in Russia and other new countries. It 
is in such conditions thet the Murray autom місе has decided advan- 
tages, as follows: (1) The a!phabet or code of signals that it employs, 
and the minner of emp'oving it, result in less sign Wing timo per letter 
thin in th» case of any other вуїет. (Tho ratio is approxim мау 
5 for the Murray automatie compared with 6 for tho Мату and the 
Baudot multiplex systems, and 8 for the Morse alphabet.) (2) Syn- 
chronism is not employed, only isoch-onism. (3) Governing or con- 
trol of speed is very quick. — (4). Th? Murray automatie apparatus 13 
simple. (5) It works very well through the simplest of el! repeating 
stations—nimely, the Whetstone duplex. (6) It works very well 
and casily with the duplex balanee, even on very long lines. Hardly 
any of these advantages are of imvortance on short lines. 

Murray Multiplex Page-Printing Telegraph.—Yt is only about а 
year since this system passed out of the laborstory stage and arrived 
at practical success. Th? Murray automatic system шау be said to 
be based on the Wheatston? automatic transmitter. Ina multiplex 
system the instrument corresponding to the Wheatstone automatic 
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transmitter is the distributor, and the Murray multiplex system may | are omitted. Various permutations of five positive and negative 
similarly be said to be founded on the Baudot, because it has taken | impulses are transmitted into the line as the distributor arm revolves.. 
the Baudot distributor as its basis. For driving the distributors, А typewriter keyboard mechanism to operate these five contacts 


however, instead of the Baudot arrangement, the Delaney multiplex can be easily designed. In one machine made by the author for 
use[with the Murray multiplex there is а cadence magnet which 


plan of using the Lacour phonic wheel motor is adopted. Apart from | ' 
th» distributors, the only resemblance between the Baudot and the | locks and unlocks the keys to enable them to be depressed at 
the right moment. There is also a letter-counting 

magnet, which rings a bell at the end of each line of 
— R about 60 letters. This is a first-class instrument of its 
А kind, simple, strong апа cheap to make; but as the 


5 XN; ` ee 
ARE CR Oy, EM 
KS result of careful practical trials by the British Post 


Office, automatic tape transmission was found to be 
so much superior to direct transmission that direct 
transmission was abandoned altogether, so far as the 
Murray multiplex is concerned. 

Actual trial between London and Birmingham for 
several weeks showed the advantage of automatic 
tape transmission over direct transmission to be aa 
follows: (1) The output of messages per operator per 
hour is practically doubled as compared with direct 
transmission. (2) There is less nerve strain on the 
sending operators, because there is no cadence to be 
observed. (3) Much more skill is required to work on 
the direct cadence kevboard than on the keyboard 
perforator. (4) Provision is made for quick and invisi- 
ble correction of errors before transmission in the case of 
the indirect method of tape transmission in the Murray 
multiplex. Practical experience has shown that this 
is a valuable feature with page-printing. The trials 
were made at 40 words a minute instead of the normal 
Baudot speed of 30 words а minute, the increased 
speed being one of the advantages gained by the use 
of a typewriter key board. 

The instruments used in the Murray multiplex for 
tape transmission are shown in Fig. 4. On the right, 
at А, is а keyboard perforator identica! with that used 
in the Murray automatic system. The tape passes 
from the perforator into an automatic transmitter, 
B. This is the same as the tape-feeding mechanism 
of the Murray automatic printer, except that the 


Fic. 1.—Front View or Murray MULTIPLEX DISTRIBUTOR. 


Murray multiplex is in general principles and in the use of the Baudot | tape-feeding mechanism is driven in this case by a magnet 
alphabet. instead of by a cam. After running through the automatic 
. Like the Baudot and similar systems, the Murray multiplex print- | transmitter the tape passes on to an automatic tape-winder, C. 
Ing telegraph divides up the line time во as to give sever:! transmis- | This instrument is of a very simple character and is entirely auto- 
sions or channels on one telegraph wire, each at à comparatively low | matic. Both sides of the tape may be used, so that the cost. of the 
speed suitable for the work of one operator sending and one recciving. | tape is small. As the automatic transmitter runs steadily at 40 
Two distributors, identical in design, are employed, one 
at each end of the telegraph line (station А and station 
D). The distributor at station A sends out a governing 
Impulse once for each revolution of the contact arm. 
This impulse controls the speed and phase of the dis- 
tributor at station B so as to keep it running in syn- 
chronism with the distributor at station A. The dis- 
tnbutor used in the Murray multiplex is shown in Fig. 
This instrument is a “ double." giving two simul- 
taneous transmissions working simplex and four when 
Working duplex. The new system may also be worked 
triple " or “ quadruple,” the duplex balance in these 
EE giving 6 or 8 transmissions simultaneously on one 
ine, 
The distributor brush arms are carried direct] yon the 
spindle of a phonie wheel motor, which is identical in 
all respects with the phonie wheel motor employed in 
the Murray automatic svstem, and it is driven in the 
same way by a vibrating reed. There are no gear- 
Wheels or governing mechanisms. The commutator 
and contact arms and brushes are the same as in tho 
Baudot, and the adjustments are the same. It has the 
advantage over the Baudot of being simpler, cheaper and 
taser to construct. On the other hand, where Baudot 
stributors are already in use the Murray multiplex 
transmitting and printing mechanisms will work ex- 
cellently with the Baudot distributors. 
The theoretical arrangement of the electrical con- 
rections in the Murray multiplex is shown in Fig. 4. 


one of the transmitting channels of segments of the Ю, 
distributor and revolving contact brush are shown Fic. 2.—Mvrray MULTIPLEX RECEIVING PERFORATOR. 
at each station. For the sake of clearness the other 

words per minute, it may at times overtake the operator. А startiug 


ements for the other transmissions on the same telegraph line are per r | 1 | | 
mitted, and for the sake of simplicity the Baudot five-key trans- and stopping lever is therefore provided on the automatie trons- 
nutter is shown at station A. Also at station A the vibrator and | mitter shown at S. This is arranged with a locking mechanism so 
Phonie wheel that keep the contact brush of the distributor revolving | that the operator can only start or stop the transmitter at the right 
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moment." There is therefore no danger of interrrupting a letter 


signal in the act of transmission. In this way the operator has com- 
plete control over the tape. It is possible to make a much simpler 
tape transmitter than that shown in Fig. 3 if the perforations in the 
tape are arranged crossways, but in that case the tape would not be 
interchangeable on the Murray multiplex and the Murray auto- 
matic systems. 

Tape transmission involves considerable increase in capital cost 
compared with direct transmission, and it also involves cost for paper 
tape, but the saving in line and labour is so great that it far outweighs 
the increased expenditure. 

One disadvantage of tape transmission is that a rapid operator may 
go on perforating until he is several messages ahead of the trans- 
mitter. 
and the operator cannot transmit his answer until the messages 
already perforated have been transmitted. This may take two or 
three minutes, and it would delay delivery of a message at the other 
station. An arrangement has accordingly been designed, by throw- 
ing over a switch, to convert the keyboard perforator temporarily 
intofa direct transmitter. The tape transmitter is switched out, and 
the punching magnet of the perforator becomes a cadence magnet. 
Five contacts are provided on the perforator to be operated directly 
by the keys. As soon as the reply is transmitted the switch is thrown 
over again and tape transmission is resumed. . The method of govern- 
ing the distributor is similar to that employed in the Murray auto- 
matic system. It will be seen in Fig. 4 that there is a loca! battery 


Ап inquiry may then come through from the other station, | 


TAE 
e IM 


Fig. 5 is a sectional side elevation of the printer, which is driven 
by а small |, H.P. motor. As the printer will print correctly as long 
as it is driven faster than the distributor, there is no need for syn- 
chronism between the printer and distributor, the former being ar- 
ranged to run anywhere about 20 to 30 per cent. faster than the latter. 
The Blickensderfer typewriter is employed, and the message fomns are 
fed in &utomatically from a roll made up in а rather unusual way. 
The message forms are perforated along each side like à cinemato- 
graph film, во аз to gear on to sprocket pins on each end of the type- 
writer platen. The message forms, in addition to being perforated 
along the edges, are lightly pasted together во as to overlap and at the 
same time form a continuous band, which is wound into а coil. The 
perforations ensure positive column and page-feed. and the overlap 
of the message forms renders it very easy to pull the messages apart 
after they are printed. 

One argument used against page-printing by those who have been 
trained up in the use of tape printers like the Hughes and Baudot is 


that, as every correction and inquiry involves the use of à message 


form, there is great waste of message forms. Actual observation 


during the practical trial by the British Post Office showed that the 
loss from this source did not exceed 5 per cent. of the message forms 
used, and even this small loss could be halved by a little care and fore- 

Also the writer has designed an arrangement by which in- 
quiries and corrections (R Q's) can be obtained directly printed on a 


tape, thereby avoiding any waste of message forms, and also avoiding 
delay. 


sight. 
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Fic. 3.—TAPE TRANSMISSION EQUIPMENT OF MURRAY MULTIPLEX. 


and a circuit passing through a local relay described as the governing 


An important point to be noted about this multiplex printer is tht 
relay. When the two brushes at the two stations reach the two nega- 


tive contacts on the two distributors the main line relay contact will 
be opened. and there will be no local action at station B. If now the 
vibrator at station B is adjusted to run 1 or 2 per cent. faster than the 
vibrator at station À, then the rotating brush of the distributor at 


station B will run 1 or 2 per cent. faster than the brush at station А. | 


Hence, when the brush at station А is on the plus contact, so that the 
main line relay contact at station B is closed, the brush of the distri- 
butor at station B will have reached the minus contact. The result 
wil be that the local circuit through the governing relay already 
referred to will be closed, and consequently the governing relay con- 
tact will be momentarily opened. In this way the governing im- 


pulse from station A will repeat its retarding intluence four times a 


second on the brush at station B. In this way the two brushes at 
stations А and В are kept not only at the same speed but also in 
phase, so that when the brush at station A touches successively con- 
tacts 1, 2, 3, 4, 5, the brush at station B will also be touching succes- 
sively contacts 1, 2, 3, 4, 5, on the distributor at station B. Any per- 
mutation of signals sent out from the keyboard at station A will 


therefore be exactly reproduced in the five setting magnets of the 
printer at station B. 


the five setting magnets have very little work to do. They have 
| merely to perform a slight releasing operation. Consequently they 
can be successfully operated by a very small contact on the distri- 
butor. The value of this lies in cases where a considerable number of 
| transmissions (four to six) may be required. Under such conditions 


| the contacts on the distributors are necessarily very small. 


Receiving Perforator.—With a multiplex printing telegraph system 

it is a comparatively easy matter to give three towns, А, B and С, 

| independent and simultaneous communication with each other on one 
' telegraph wire. In the Murray automatic system all the received 
| messages are first recorded at a high speed as perforations in paper 
tape, and from this perforated tape the messages are afterwards 
printed automatically. In the Murray multiplex a different kind of 
receiving perforator (Fig. 2) is provided. It is essentially a Murray 
keyboard perforator tilted on end and with the keys omitted. Iu 
place of th» keys there are five small magnets which do the work of 
the keys—that is to say, they control selectively five small steel rods, 
which determine the holes to be punched in the paper tape. These 
five magnets correspond exactly with the five setting magnets of tho 
multiplex printer (see Fig. 4). Each of these five setting magnets 
of the receiving perforator are placed in series with the correspond- 
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by means of the perforated tape. If the message has not been accu- 
rately received, it can be corrected and sent in the ordinary way by 
manual instead of automatic retransmission. 

Results with Murray Multiplex.—It is too early yet to say posi- 
tively what results can be obtained with the new Murray multiplex 
system. А complete installation has only recently been completed 
for the British Post Office and is now being installed between London 
and Manchester. Prior to this, an experimental set, giving one trans- 
mission only, was made by the British Post Office, and tried for about 
six months between London and Birmingham. The resu ts were 
surprisingly good. The sending operators were two girls wit hout pre- 
vious experience on typewriter keyboards, and yet within on e month 
they were each punching from 40 to 45 messages an hour. After 
about three months’ practice each of these two girls succeeded in 


ing one of the five setting magnets of the printer. The punching 
magnet of the receiving perforator is operated by the same impulse as 
that operating the printing magnet (Fig. 4) of the printer. On the 
printer there is provided a switch to throw the receiving perforator 
into or out of action by means of а signal from the distant station. 
If the sending operator at the distant station A has a message which 


STATION A 
= season d ihithitil > 


Il UNE BATTERY 
тз hir = 


^ 
а, : ma = perforating 100 messages in one hour. Оп several days during busy 
S Mi jam hours the average exceeded 100 messages an hour. 
у "i KEYBOARD 


DISCUSSION. 


Major W. А. J. O’MEaRA congratulated the author upon having turne4 
his attention to the Baudot principle. Many inventors of printing tele- 
graphs had an idea that the usual telegraphic message was about 1,000 
words long, and gave their attention to dealing with such long messages ; 
but Mr. Murray was fortunate in having had some experience of British 
Post Office telegraph work, having been on the engineering staff for some 
considerable time. His invention, therefore, was based upon experience 
and was of a very practical kind. Не (the speaker) entirely agreed that 
the telephone in the future would be a feature of the telegraph system. 
The problem of the telegraphs had, of course. to be very carefully con- 
sidered, since in the future they might come to a state of affairs when 
there were only long-distance telegraphs. In that case all they would 
have to take care of would be the line, and to formulate a system which 
would make the best use of that “ line time " in connection with messages 
the majority of which averaged 18 words. Mr. Murray was showing 
them how they could make better use of the “ line time." Не (Major 
O'Meara) personally had an opportunity recently in America of dis- 
cussing that subject. Some persons thought that the use of a transmit. 
ting tape involved waste, but he thought if they considered the matter 
carefully they might alter their opinions. If a telegraph operator, 
especially with the page-printing system, made a mistake, one of two 
things had to be done—either repeat the whole message or make a cor- 
rection. А correction, however, on the form which went to the public 
was a mistake, as the public were suspicious. and if they saw a correction 
they suspected “ cooking." In America he had observed that the whole 
message was rejected if a mistake was made. That entailed considerable 
waste of the “ line time." Personally, he was inclined to think that in 
connection with all high-speed systems the tape was the proper thing. 
especially if the tape could be inspected before it was put through the 
transmitter. In that way he thought they would have the greatest use 
made of their '' line time.” 

Mr. Е. Нїєсїхз (Exchange Telegraph Co.), in a communication sent 
to the meeting. said he could not endorse the references made in the Paper 
to the difficulty in distinguishing pounds, shillings and pence from 
fractions. Не showed an example of a telegraph tape where the shilling 
mark was used for dividing pounds, shillings and pence, and the horizontal 
bar іп fractions. Аз to the advantage of the telephone as a feeder to the 
telegraph, his Company had to handle at times as many as 500 telephone 
messages, and to distribute them to as many receivers. The transmission 
of ordinary messages and the transmission of news were, he said, abso- 
lutely different. There were many apparatus brought forward for весит- 
ing high speed of working. but owing to the necessity for accuracy his 
Company preferred to sacrifice a little speed in order to obtain accuracy. 
The apparatus they had in use worked without skilled attention. : 

Mr. G. F. MANSBRIDGE (Postal Telegraph Factory, Holloway) agreed 
with Mr. Murray in regard to the telephone assisting the telegraph. He. 
however, gave a word of warning; the telephone could never do а great 
deal in assisting the telegraph because the principle on which messages 
were sent was fundamentally different in each case. Telegraph messajres 
were tripped out letter by letter, but telephone messages were sent in 
chunks. That difficulty alone would prevent the telephone becoming a 
large feeder to the telegraph. In ordinary commercial messages many 
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Fic. 4.—THEORETICAL DIAGRAM OF MURRAY MULTIPLEX. 


requires to be transmitted at station B to, say, station Е, he transmits 
8 special signal which throws over the switch in the printer at station 
B. This puts the receiving perforator in action. The message is 
then recorded as perforations in tape by the receiving perforator at 
the same time as it is being printed in page form by the printer. At 
the end of every message the page signal, in addition to turning up а 
fresh telegraph form, automatically cuts out the receiving perforator. 


> 


words and phrases would be found which offered difficulties comparable 
with ordinary code words. The telephone might be useful for ordinary 
messages, but could not be of great use, in his opinion, for commercial 
messages. 

Mr. Е. Ryan (Eastern Telegraph Co.) said, in regard to the use of the 
keyboard perforators, that the cable company with which he waa 
connected experienced some difficulty in working these instruments Rud 
were now trying to modify them so as to function with 12 Коуз instead 


of 52. 
Мг. S. EvEnsuED thought Mr. Murray had given an extremely clear 


ex position of a complicated matter both in his first Paper some five years 
ago and in the present case. In telegraphy the counting of the number 


Consequ "m и oa 
ently only mess irin ransmission are perforated | 
у Oniy Messages тепши -retransn р > | of words seemed to be a nightmare. He suggested that the sender might. 
be compelled, without knowing it, to count the message and alse add up 


ie the sending operator has control over this operation at the dis- 

a ‚ М е а " 

тан station. As there is a printed message produced at the Same | the cost of the telegram. That could be done by the use of squared paper 
ka as the perforated tape, a glance at the printed message will show telegraph forms, one letter to go in each square or compartment, and the 

Whether it has been correctly received. If it has been received cor- | cost to be printed at intervals of, say, six letters along each line of 

rectly, then it can be automatically retransmitted to its destination ^ compartments. 


Fig. 5.—Murray MULTIPLEX PRINTER: SECTIONAL ELEVATION. 


mess i it 
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Mr. А. J. Зтеввз (G.P.O.) said it was interesting; te note that Mr. | 
Murray had arranged a device for temporarily changing а perforator 


into a transmitter. That was done some two or three years ago by 
Baudot, of Paris. In regard to the latest instrument of Mr. Murray for 
receiving simultaneously upon the printed page and the perforated tape. 
he anticipated that that. would be an extremely useful device under the 
circumstances described by the author. Supplementing Major O Meara's 
remarks in regard to slip versus page printing. he believed Mr. Murray 
rather anticipated Major О Meara's comments in regard to the faults 
made by the operator in preparing the slip. No device, however, could 
anticipate faults introduced by the line, and however carefully the slip 
might be prepared by printing devices, there would always be errors 
introduced by defects on the line, and it was that which made page 
printing so liable to come out too faulty for transmission to the public. 
With slip printing all the faults could easily be cut out by the operator 
when gumminyg up the slip. 

Mr. WarTER Jupp did not suppose that any such apparatus as that 
of Mr. Murray would be adopted for long-distance cable work ; but in 
any system adopted the International alphabet must be retained. The 
cable companies regarded that point as very important, as in the case of 
the punching or printing apparatus breaking down they wanted to have 
the power of reverting to the old well-tried recorder system. 1t would 
be awkward to have two different alphabets in use. He was mach 
interested with that part of Mr. Murray's paper where the traffic aspect 
of the system was dealt with. There were very great diffieudties in such 
matters, because in a page-printing telegraph it was impossibleconveniently 
to correct mutilations and errors. In the tape system there was the 
trouble of getting the wet copy. but mutilations and errors could be eut 
out. "Then as to the tape that had to be perforated at the receiving end 
ready for further transmission, many difficulties cropped up there from 
the traffic point of view. He was hoping, however. that before very long 
they would have а machine that would be suitable for cable work. One 
had been designed many years ago by Mr. N. G. Brown that worked up 
to а certain degree of perfection. He thought now they had got a 
machine of their own design that would come into use for cable working. 
The mechanical difficulties were far less than the trathe difficulties. 

Мг. J. Неме Bert did not think the advantages to be obtained by th> 
use of keyboard perforators would come up to expectations until they had 
an improvement in the handwriting of the general public. He was sorry 
Mr. Murray had stuck to page printing in preference to printing on taps, 
because it was responsible for many of the difficulties which Mr. Murray 
referred to, and involved considerable alterations to present practice in 
dealing promptly with telegrams in large offices. He agrecd that the 
introduction of printing telegraphs would reduce the number of errors, 
and stated that records showed the number of errors por 100 messages to 
be as follows: Morse slip 0-011, Morse sounder 0-009, Hughes printer 
0:004. 

Мг. №. NoBLE said that Major O'Meara had referred to the fact that 
the author was able to deal with the subject better because of his practical 
experience in the British Post Office. He had always thought that it 
vould have been in the interests of the department had Mr. Murray spent 
віх months in the telegraph gallery seeing the operators at work imme- 
diately he took service in the Post Office. ‘The author would then have 
foreseen and avoided many of the difficulties which he had experienced. 
Reference was made in the Paper to the Hughes tape printer which was 
used for inland work in France and other Continental countries, ar d also 
for telegraph traftic between Gt. Britain and the Continent. "Phe British 
Post Oflice was now extending the use of the Hughes as well as th 
Baudot for inland. work, and the use of the latter would be increased as 
more apparatus became available. The result was entirely satisfactory. 
Some few years ago the Hughes duplex system came into use here for 
inland work, and at the present time 12 circuits were equipped with that 
apparatus. He did not know whether it was the introduction of Mr. 
Murray's apparatus into the British Post Office that caused the latter to 
return to its old love—the Wheatstone—but,in any case, trials had been 
made with the automatic Wheatstone with highly satisfactory results. 
The present day scheme of Wheatstone working with keyboard perfora- 
tors and the pasting of the Morse slip vas very economical. Some 70 to 
75 per cent. of messages had to be retransmitted, and for this work the 
Morse slip pasted on forms was equally reliable; and more economical 
than the printing apparatus. Furthermore, the Wheatstone was largely 
used by the Post Office for news, and there was always spare apparatus 
available in case of breakdown, whereas with the printing telegraph 
duplicate sets would always have to be available, He bad a doubt 
whether Mr. Murray would get continuously out of the new multiplex 
machine 40 words per minute. The Baudot gave an average of 30 
words per minute, and he doubted af Mr. Murray s instrument would 
go above that. As to the use of the telephone facilitating telegraph 
transmission in the future by merchants sending telegrams direct. to 
the telegraph operator, as outlined. by Mr. Murray, he did not. think 
that was hkely to happen. After АП, the sending of telegrams over 
the telephone was a very slow process, and in London the Post Office 
handled many thousands of messages per day, sent through pneumatic 
tubes in large batches. 


With a larger number of messages coming over 
the telephone the aggregate delay would be much greater than at the 
present time. and many telephone cireuits and many operators would be 
required to cope with the traffic. 

Mr. Dos Lp Murray, in reply, said there was much conservatism on 
the part of the public and also of the Government. In all matters of the 
kind under discussion, however, there was a very old and highly esteemed 
gentleman who influenced all parties—namely, Anno Domini: and he 
thought that Anne Donini was on his side, 


He would reserve anv further 
ae " 55 ` 
reply for the ©“ Journal. 


1 
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REINFORCED CONCRETE ELECTRIC LAMP POLES.* 


BY L. C. SABIN. 


Recent improvements in progress at St. Mary's Fe'ls Cenal, 
Michigan. necessitated replacing several electric light poles and 
adding others. The poles in use were made of timber and had to be 
renewed quite frequently because of decay just above the ground 
surface. Jt was decided to build an experimental pole of concrete, 


and this proved so satisfactory as to warrant the construction of 40 
poles of the same type. 


The poles are 11 in. square at the base, and 6 in. at the top, with 


the corners chamfered by inserting in the corners of the mould 
iriangular strips lin. on a side. 


about a foot above the base to the top, and two similar bars 4 in. 
square, 2oft. long, in each side, extending to within 9 ft. of the top. 
The bars were tied together at intervals of 4 ft., with two turns of 


No. 6 soft steel wire, bent to a square, within which the rods were 


placed and secured at proper spacing by winding with stove wire. 
In the centre of each pole is placed a standard black gas pipe, 


11 in. diameter, in two lengths of 15 ft., to lead the wires from the 


cut-out box, near the base, to the top crook. 
The wires are brought from the main conduits through 2 in. 


galvanised duct to the conerete base in which the pole is set, and up 


along the outside of the pole to the cut-out box. located about a foot 
above the base. The connection from the lamp to the top crook or 
goose neck is made through a high-tension insulator and outlet bell. 

The poles were moulded in a horizontal position, For finishing 
the sides the film of neat cement was removed by rubbing with a 
Hat piece of sandstone and water, leaving a “sand” finish. Later, 
carhorundum blocks were found well adapted to this purpose. Some 
of the poles first made were painted with a neat cement grout tinted 
with vellow ochre, but it was later decided that the natural gray of 
the concrete was preferable. The poles are set in a block of mass 
concrete 3 ft. square by about 4 ft. deep. 

The material and labour required рег pole and the cost are given 
bv the author for the following wages per eight-hour дау: Foreman, 
$3; carpenters, $2.25 to $2.75; cement finisher, 82.25, common 
labour, 82. The entire cost of forms is included in the cost of 42 


total cost per pole may be summarised as follows :— 


£ s. 

Pole as моде. TEMOR НЕН . 76 
Trarsportation to Не... ни: TRO OTRAS HC 0 14 
Evection, including base .......... ERN RUE em . 416 
Wire, cut-out, &е. ccc... reo БИНОИ mE 4 ] 
Wiring and fitting up рые... еее | ] 
Total eost ......... СЕО ЕРАТА diva £17 18 


Considering the fast that the life of a wooden pote is quite limited 
and thet sueh poles must be painted annually, at a cost of about 4s., 
there seems to be no question that the concrete pole is more econo- 
mics!. especially where the wires ere placed underground. As 
proof of this the following cost for wooden poles is given :— 


£ s. 

Cost of trimmed: poles ueni ie eet HERE Ren Я . 6$ 2 
Transportation tO Sb ..... РУТЕРИ v 0 12 
Erection, including bas | ............... ея E p 
ION "LTD Madri cde „ 02 
Dora Же SN ЖИЕК О cat УОТ #15 4 


The strength of the concrete pole was determined by a test of à. 
pole moulded for the purpose, without the central pipe. top casting. 
and steps, but in other respects the same as the regular poles. Five 
feet at the butt of the pole rested on à mass of masonry, about 3 ft. 
above the ground. to which it was firmly secured by two pairs of 
fox-wedge bolts, one pair being placed 12 in. and the other 42 in. 
from the end of the pole. Near the top, and 29 ft. 7 in. from the 
edge of the masonry, was hung а pletform which could be loaded 
with cast-iron weights. The pole developed a moment of resistance 
of 528.000 in.-lb. before showing any signs of failure. The yield 
point appears to have been reached when the bending moment was 
628.000 in.-Ib. The maximum moment developed was 500,000 in.- 
Ib. At this point the measured detlection was 27:2 in., but as the 


loading pletform touched the ground this measurement is somew hi 
too low. 


After the load was removed the deflection decreased to 12j in., 


the small tension cracks along the pole in the uppe: ride. extending 
about half the depth, remaining plainly visible. 


a Ae LG VA d 


* Abstract of an article in “ Engineering News." 


The reinforcement consists of one 
2 in. square, twisted bar, 34 ft. long. in each corner. extending from 


poles, although much of the material is good for further use. The 
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be overlooked was that the very heavy traffic already existing bet ween 


ELECTRIFICATION OF THE LONDON, BRIGHTON & London Bridge and Brighton rendered it likely that. if electrification 


, ‘stem, it might afterwards have 
SOUTH COAST RAILWAY. proved a success on the suburban syste ay g о 
Eam to be extended as far as Brighton. It was for s e IR M 

With the taking over of the tramways by the London County single-phase system was adopted, and results have y] 


Council and the c'ectzificstion therecf, th» Brighton. Railway Com. the installation of this system. | 
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р:лу began 10 feel the very serious competition of the cars, and in In laying out the scheme for on n m Е 
1903, having obtained Parliamentary powers, instructed their con- | carefully A ee ate n s E 
sulting electrical engineer, Mr. Philip Dawson, M.Inst.C. E., to report | lead to the electrification of the ' S iud hs plane 
were so drawn up that 
the first portion to be 
| electriticd should form 

| an integral part of tho 
whole clectritication, if 


on the whole question 
of the electrification of 
their railways. Аз г, 
result of this report Mr. 

wson was instructed 


NA i ; . ° А p, “| 
ал m odi Ye и and when completed. 
in 1905, and: tender; ^ Г и A № Experimental trains 
invited. After careful : $ M | 7 | уи а M a 
consideration, the con- i ү ' MR , =< | London line сагу in 

| 2 AN | - | 1909, the full electric 


tract was awarded earl y 
In 1906 to the Allgc- ` 
mane  Elektricitäts 
Gesellschaft. of Berlin, 
Whose tender was con- 
sidered by the railway 


| service being taken up 
in December of the 
same усаг. ‘The length 
of the route is 8-7 
miles, and this is cqui- 
valent to 201 miles of 
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of last vear the directors decided to extend the electrification, the new 
sections being those portions between Peckham Rye and West Nor- 
wood, Victoria, West Norwood, the Crystal! Palace and Selhurst ; 
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Fic. 3.—Diackam МАР or NUBURBAN System, Loxpon BRIGHTON & 
SOUTH Coast RAILWAY. 


thus bringing up the total amount of single track electrified tu 62 
miles. Fig. 3 is à map of the whole suburban system. 

The rolling stock on the South London line consists of 16 motor 
coaches, cach equipped with four motors which will give an output of | 
115 н.р. ог one hour and 57 н.р. continuously, without thetempera- | 


Fic. 4.—INTERIOR or РЕСКНАМ ВҮЕ REPAIR SHops. 


ture rise of any part exceeding 75°C. Inthe middle of the dav the 
trains are madc up of two coaches, one motor and one trailer, whilst in 
the morning and the evening two such treins are run coupled together. 

The rolling stock for the extensions consists of 30 motor coaches, 
cach equipped with four motors capable of giving 175 н.р. for one 


— 
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hour, and 100 H.P. continuously, during the hours of lighter traffic. 
One of these motor coaches will deal with two trailer coaches, thus 
making up а three-car train. whilst in the morning and afternoon 
six-car trains will be run. Side doors in the compartments have been 
used for all the stock, as the end door {уре would not have enabled 
the carriages to be sufficiently quickly filled and emptied at the 
termini. The experience of this form of steck has keen entirely 
satisfactory. 

Electric energy for running the trains is purchased from the Lon- 
don Electric Supply Согра. station at Deptford, and is delivered to 
the railway company at two points-—namely, at Queen’s-road and 
Peckham Rye Junction—where the current: is’ metered and "paid 
for. 

In consequence of the Board of Trade limiung the drop in potential 
in the return circuit. series booster transformers are located at various 
points along the line. and are. connected by special cables to tho 
distributing cabin at Peckham Rye. Besides this, a so-called. dis- 


Fig. 5.—PETROL-EtLkcTRIC REPAIR COACH. 


tributing cable is run the whole length of the eleetrifisd ling, the 
inner being in parallel with the overhead conductors and connected to 
them at each switch cabin, whilst the outer is bonded to the rails. 
Besides these cables there are a series of telephone wires run along 
the line connecting the various switch cabins. 


$ | | - ia: Ei 
Fic. 6.—Carriage Lirrixo DEVICE IN REPAIR SHOPS. 


| Great саге has been devoted to the design of the overhead work 
| and the result of 18 months’ practical working has been entirely 
satisfactory. Тһе construction adopted is of the double catenary 
| type, the contact wire being supported from the catenary every 
10 ft. ‘The contact wire itself is of copper, round in section, but with 
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politan Amalgamated Carriage & Waggon Co., of Saltley, Birming- 
him. The sub-contractors for the whole of the overhead line work, 
including feeders, switch cabins, &c., were Messrs. В. W. Blackwell! 
& Co., who, in their turn. sub-contracted with the British Thomson- 
Houston Co. for the switchgear, and with Messra. Siemens Bros. 
and Messrs. Johnson & Phillips for the cables required. 

The cranes and capstans were supplied by Messrs. Stothert & Pitt. 
The contractors for the extensions now nearing completion are 
Messrs. the Allgemeine Elektricitàts Gesellschaft, of Beriin, for the 
electrical equipment of the trains; the Metropolitan Amolgamated 
Carriage & Waggon Co.. for tho motor coaches and part of the trailing 
stock (the remaining part of the trailing stock being constructed by 
the Brighton Company at their own works at Lancing); and for 
the overhead work, fecders and distributing system, Messrs. R. W. 
Blackwell & Co. 

The repair shops and carriage sheds at Peckh:m Rye, as well as tho 
switch cabin buildings and the new carriage sheds for {Ве electrica! 
stock at Norwood Junction, were designed and carried out under the 
supervision of Mr. Charles F. Morgan, the chief engineer of tho 
Brighton Company. 


two sharp grooves on either side, in which the clips supporting the 
wire are fixed. The whole of the insulation is of porcelain, a special 
firm of insulator being used, which has given every satisfaction. 
The choice of this particular size and type of insulator was the result 
ofa large number of carefully conducted and practical tests extend- 
ing over nearly 12 months. No tightening device is used for the con- 
ductor wires, and experience has shown that, at any rate in the case 
of the English climate, such devices are entirely unnecessary. 

None of the high-tension circuits are accessible when alive. The 
how collectors'are of very special design, as they have to operate at 
varving heights, there being a difference of 6 ft. between the highest 
and lowest working positions. The bows are fitted with aluminium 
trips in which are deep grooves filled with grease. This arrange- 
ment has given excellent results. All the wear is practically taken 
by the strips, the wear on the copper contact lines, after nearly 18 
months’ running, being int ppreciable. 

Forthe South London line, car sheds and repair shops were erected 
neat Peckliim Rye, and it is here that electric trains are inspected, 
and th:t overhauling and maintenance is carried out. The shop is 
supplied. with electric cranes and capstans, which greatly facilitate 
operations. 

Fears hive been expressed in the past that any overhead line will 
greatly interfere with the sight of signals, but experience has not 
shown this to be the case. 

The normal Низ pressure on the contact wire is 6,700 volts and the 
frequency 25 cycles per second. The energy consumption h2s been 
most satisfactory, and compares more than favourably with what 
las been done on continuous current lines. The energy consumption 
рг ton-mile for the first eight months of 1910as metered at Queen's- 
wed was 75-4 watt-hours per ton-mile. In this figure nothing is in- 
chuled for weight of passengers, and no mileage is allowed for empty 
running or shunting, whilst a!! the energy used in the repair shops and 
llleakagesareincluded. It must also be borne in mind that all trains 
are stopping trains, and thet, therefore, the line works under un- 
favourable conditions when compared with other railways which have 
à certain number of ** non-stop `` trains. 

Th» acceleration obtained is also satisfactory, being equal to that 
obtained on most of the continuous-current railways in Great Britain. 
Tho average acceleration as the speed rises from 0 to 30 miles an 
hour is at the rate of one mile per hour per second. 

The total weight of a four-cer train empty is 150 tons,and of this 
th: electrical equipment, including all cables for lighting. lighting fix- 
tures, rotor compressor, and all electric gear, boosters, &c.. amounts 
to 18 tons in the case of the South London line rolling stock. In 
th: ease of the new Crystal Palace extensions, however, the weight 
Иа three-car train is 102 tons, and the weight of the same equip- 
ments on the same basis as above is 19 tons. The energy consump- 
lon on the trains during trial running on the South London line was 
63-1 watt-hours per ton-mile measured on the train. 

In consequence of the adoption of the single-phase system the 
transmission losses between the distributing station at Peckham Rye 
and the trains have been kept verv low. All the losses from the dis- 
tributing station where the current is paid for, up to the trains, being 
ahont 3 per cent, 

We understand that the results so far obtained have fully justified 
Пе claim that the single-phase system is cheaper to instal and 
cheaper to work than the continuous-current system, and it pos- 
“ses the additional advantage that it is very suitable for ex- 
tension as far as may be thought necessary by the railway company. 
It is Interesting to note that the most eminent railway authoritics 
of the Prussian, Bavarian, Baden, Austrian, Swiss and Swedish State 
Railways have unanimously declared in favour of the single-phase 
“stem as the only suitable for main line railway electrification, 
Whether for suburban, interurban or long-distance work. 

As regards maintensnce, 18 months experience shows that there is 
По reason to expect this to bo env greater with single-phase than with 
Cmünuous current, end that notwithstanding the fact thit the aver- 
«te mileege during the first 12 months bv every one of the motor 
tachos (including all spares) was over 58.000 miles. 
ic financial results, those hive been equally satisfactory : 
iw ы ey lost, on the South London line alone, їп а very 
cn "b m dm d of tramway competition, over 5,008,000 
: m ё , | i thcugh very little alteration was made to the fares К 
nee E was practically recovered within the first 12 
D | d of passengers is increasing daily. It may 
r к е the whole of the work was designed and carried 
electrical Va а of the railway company s consulting 
Wlan: PM In Figs. l, 2, 4, 5 and 6 we illustrate Various 
a Ше electrified track, and also the repair shop at 

Kham Rye, 
mud e for the whole equipment of the South London elec- 
Gdn xcluding coaches, were the Allgemeine Elektricitats 
schalt, of Berlin, the coaches being constructed by the Metro- 


THE NEW IRONCLAD-EXIDE BATTERY FOR ELECTRIC 
VEHICLES. * 


BY L. H. FLANDERS. 


In the development of the lead sulphuric acid battery for vehicle 
service the problem has been to secure high capacity per unit of weight 
consistent with durability. To meet this need the “ Exide " battery 
was introduced in 1900, and since that time has been a most widely 
used battery for automobile propulsion. The author refers to the 
main features of this battery, and explains that if the positive active 
material could be prevented from being detached from the supporting 

rid and still be retained in a healthy and operative condition, tho 
plates would have a very much longer life. 

The manufacturers have now developed a battery with a positive 
plate which has even greater capacity per unit weight than the Exide 
positive, and which is so constructed that the loss of its active 
material is reduced to à minimum. On account of its remarkable 
durability, the new battery is called the Ironclad-Exide. 

The positive plate of this new battery consists of an alloy frems- 
work, comprising top and bottom bars integrally connected by con- 
ducting cores of the same material, Surrounding these cores are the 
uniform pencils of active material. protected by horizontslly lemi- 
nated rubber tubes. Each tube is formed with two narrow vertical 
ribs diametrically opposite each other which take th^ place of tho 
spacing ribs on the ordinary wood separator and, at the same time, 
give added strength and durability to the tubo. 

The negative plate is of the same general construction as the regu- 
lar Exide negative, but it has been made somewhat thicker in order 
to withstand the longer life of the [ronclad positive. The outside 
negative plates are thinner than the inside negatives. A feature of 
the Ironclad-Exide battery is the flexible pillar strap connector. It. 
consists of alloy terminals cast around lead-plated copper strips, 
which give great conductivity and flexibility. 

The lronclad-Exide elements are interchangeable with Exide 
elements. To give a concrete example: а 24-cell nine MV. Exide 
battery. weighing approximately 720 lb. complete, including travs, 
and rated at 28 amperes for four hours, will receive nine MV. Ironei d 
elements. It then will weigh approximately 740 lb., with ən initial 
rating of 28 amperes for 4} hours, or 302ampceres for four hours. The 
rating is conservative. vet, when compared with the Exide positive, 
which is rated at 7 amperes for four hours, there is an increase of 12:5 
per cent. in initial rating. 

Using the four-hour reting of th» МУ Exide, at the same rate of 
discharge current per positive plete (that is, 7 amperes). the Ironclad- 
Exide battery, weighing but little more. will start with 44 hours— 
te. on initial inereese of 12-5 per cent. in ampere-hours output. It 
will reach a capacity of from 42 to 5 hours within about 25 discharges, 
and from 5} to 6 hours within about 200 discharges. It will then re- 
tain a capacity above its rating for practically its entire life, in some 
cases reaching over 1.000 cycles before dropping below its 41.hour 
rating. The initial capacity at the 44-hour rate would be about 8 
watt-hours per pound of complete battery, increasing to a probable 
capacity of over 11 watt-hours per pound of complete battery. 

For the present, the " Ironclad- Exide " batteries are being assem- 
bled and charged only by the manufacturer. Formerly, great stress 
was laid upon frequent and systematie cleaning ; but the '* Lronelad- 
Exide " will rarely, if ever, require cleaning, since its active material 
is so firmly held in place. 

* Abstract of a Paper read before the Franklin Institute. 
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THE NEW WIRING RULES. 
In а rapidly developing industry, such аз electrical 
engineering, rules determining the methods of carrying out 
certain work can, at the best of times, be based only on a 
temporarv standard to which it is desirable that all work 
should at least attain, and they must of necessity be open to 
criticism if not frequently brought up-to-date. Although 
it is but four vears since the fifth edition of the Wiring Rules 
of the Institution of Electrical Enginecrs was issued, the 
need for revision has been felt for some time past. The 
Wiring Rules Committee being now a Standing Committee, 
the process of revision has doubtless been much simplified, 
the Committee being ready at all times to receive suggestions 
as to апу desirable amendments to the Rules. Criticism has 
been raised in certain quarters as to the composition of 
this Standing Committee, which includes representatives of 
the Municipal Electrical Association, the Cable Makers’ 
Association, the Electrical Contractors’ Association, and of 
some of the principal Fire Offices. Although the Committee, 
which comprises 15 members, includes a considerable number 
of central station engineers—past and present—this, we 
consider, is by no means a disadvantage, since such engineers 
should be in a particularly favourable position for becoming 
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volts at 50 cycles. In the fifth edition of the Rules, how- 
ever, the bending of the cable was omitted, and the duration 
of the pressure test increased from 10 to 30 minutes. In the 
new Rules the testing pressure is reduced to 1,000 volts, and 
no mention is made of alternating current or any frequencv. 
In view of the custom hitherto of specifying alternating 
current for the majority of pressure tests, the omission of 
this condition on the present occasion is noteworthy. 

In connection with the clause in the 1907 edition of the 
Rules stating that “ all conduit svstems must be electrically 
and mechanically continuous throughout," it is now pointed 
out that slip sockets do not comply with this rule, some form 
of screwed or grip joint being necessary. As to earthing 
of such conduits, the omission of earthing in the case of 
short lengths “ enamelled externally ” is not rendered any 
clearer than in the previous Rules. In commenting four 
years ago on the Rules, attention was called to this clause ; 
but we notice our suggestions for special attention to bath- 
room fittings and to earthing wires are dealt with in the new 
Rules. We are also pleased to see that the Committee have 
revised the Rule specifving the maximum overload to be 
carried by fuses before interrupting a circuit. This Rule as 
it stood might undoubtedly have allowed dangerous over- 
loads in the case of large conductors ; and whilst it is still 
permissible to protect small circuits (up to 10 amperes) bv 
fuses so that the current is only interrupted when it exceeds 
the normal value by 200 per cent., an overload of 100 per 
cent. has been fixed for larger circuits. 

Concerning other alterations little comment is necessarv, 
except to draw attention to the prominence now given to 
earthed concentric systems. Although such svstems cannot 
be connected to public supply mains except by means of 
double-wound transformers, they will probably be more 
extensively used in future where independent generating 


acquainted with the weak points of the average wiring 
installation. A complaint has been raised as to manu- 
facturers being unrepresented on the Committee, although 
thev are particularly affected by any decisions reached ; we 
scarcely think; however, that this complaint is necessary, for 
the Committee would doubtless pay full regard to any repre- 
sentations that came from such a quarter. That members 
of the Committee are themselves unaffected by any change in 
the Wiring Rules is by no means a disadvantage. 

On the present occasion, probably the most important 
change in the Rules is in connection with the current- 
carrying capacity of conductors. Until recent years, 
engineers have frequently adopted the 1,000 ampere per 
square inch rule, which enables the carrying capacity of any 
conductor to be at once ascertained from its cross sectional 
area. This “rule of thumb " method, however, has had to 
be abandoned in view of more careful experiments on 
msulated cables. As mentioned in the recent report of the 
National Physical Laboratory, the Electrotechnics Depart- 
ment of the Laboratory have carried out an exhaustive 
series of tests on the carrying capacity of insulated con- 
ductors, and the Table issued with the new Rules is based 
upon this research. The carrying capacity stated for the 
various cables allows a temperature rise of 20°F. in the case 
of rubber-insulated cables, and of 50°F. for paper or fibre 
insulated cables. On this basis a 1/18 S.W.G. conductor of 
either type may now be used for currents up to 7-2 amperes 
lic., à current density of 4,000 amperes per square inch), as 
against 4-2 amperes according to the Rules previously in 
тес, The distinction between rubber insulated and paper 
and fibre insulated cables is certainly a step in the right 
direction, and is to be welcomed. In the case of small wires, 
the current carrying capacity of each type of insulated 
conductor is identical ; but in the larger sizes the difference 
1$ very marked, amounting to over 60 per cent. іп some cases. 
Tie maximum permissible currents with large rubber 
insulated conductors are less than thoseset out in the previous 
Rules, whilst the use of paper or fibre insulated cables allows 
the latter figures to be considerably exceeded. 16 must, of 


plant is installed. 
Finally, we are pleased to notice that the Committee have 


borne in mind the Home Office Regulations for installations 
in factories and workshops, and these Regulations are 
reprinted with the Rules, whilst the Rule as to a lampholder 
course. be understood that the current carrying capacities | not being in metallic connection with the guard or metal 
given in the Table are conditional on a certain fall in pressure 4 work of a portable hand lamp has evidently been taken from 
not being exceeded for lighting circuits. It is interesting to | the Regulations. This clause, № will be remembered, 
note that this drop in pressure, in lead and return, is not to | gave rise to much discussion at the time, but its operation 
exceed 2 per cent. of the supply pressure, plus one volt. The has since been made clear by Mr. Ram in an Official 


reason for this increase is not clear, since the use of lamps of | Memorandum. 
higher eficiency has effected a considerable reduction in 
current, 
NN | REVIEWS. 

їз certainly in keeping with recent practice not {0 |  (Ooptesof the undermentioned works can be had from THE ELECTRICIAN Office port 
s il i | . . | free, on receipt of published price, adding 8d. for books published under 38. "Add 
"Ipulate for such a high insulation resistance as was once the 10 per cent. for abroad or for foreign books.) 
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case, and. except i | | / /16 8 W.C А 
rand except in the ease of 1/18, 1/17 and 1/16 B.W.G. | A History of the Cavendish Laboratory, 1571-1910. (Londen, 1910: 
Longmans, Green & Со.) Pp. xii. +342. 7s. 6d. net, 


conductors less than 2,000 megohms per mile are required 
for low pressure rubber covered cables, the figure varving On December, 22, 1909, Sir J. J. Thomson completed the 
` 25th vear of his tenure of the Cavendish Professorship of 


from 1,250 i i ; 
99 megohms às st wires to 600] - | cr ОД FORD À | 
neers Peta ии иен | Experimental Physics in the University of Cambridge. To 
tms m cables larger than 0-06 sq. іп. For medium | celebrate this event, his immediate colleagues have puh- 
lished a volume of memoirs by various co-workers and friends 


pressure cables the figures vary from 4,500 to 2,500 megohms. 

: А м t 1 - Inri” » * Е Xe : s : | . 
The pressure test applied to cables also tends to become less ie ш is W s E e ое Pun Its 
severe. Thus | м in 190 | mstitution,.— dhe result has been the production of a book of 
had to Ъ , previous to the Rules issued in 1907, a cable great interest to all modern physicists, and one that will 
0 be bent six times round a cylinder before being undoubtedly be of great assistance to future scientific his- 


Subjected for 10 minutes to an alternating pressure of 2,000 | torians. 
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The book naturally divides into three periods, corresponding 
to the three holders of the Cavendish Professorship, viz 
James Clerk Maxwell (Cavendish Professor, 1871-1879) 

Rayleigh (Cavendish Professor, 1879-1884), 

Thomson (Cavendish Professor, 1884) 
triumvirate ! 


Prof. Wilberforce writes on the development of the teaching 
m the laboratory, and gives some amusing examples of the 
Lord | “ howlers " made by early students in the laboratory. Warm 
‚ and Sir J. J. | praise is given by several of the writers to. the admirable 
truly an illustrious | teaching and research work of G. F. C. Searle. | 

Enough has been said to indicate what an extremely inte- 
resting book this history is, not only by reason of the scien- 
tific work therein discussed, but also from the point of view of 
the varied personalities taking part in it. All who read it will 
hope that Nir J. J. Thomson may be long spared to carry 


on his work, В. К. WHIPPLE. 


Electric Circvit Problemr in Mines and Factories 
Ckarrer, B.Eng. (London: 
3s. 64. net. 


The story of the Maxwell period is told by Prof. Schuster in 
an extremely interesting chapter. 


He himself was the first 
research. student in Cambridge. 


It is hard to realise that 
44 years ago there was only one laboratory in the world (that 
of Jamin at the Sorbonne) where systematic instruction. in 
practical physies was being given, and that Maxwell had prac- 
tically no precedents to help him in arranging or equipping a 
laboratory, Thanks to the generosity of the seventh Duke of 
Devonshire, the laboratory was built and equipped so hand- 
somely that after а few years Maxwell was able to state that the 
equipment comprised the whole of the “ instruments required by 


the present state of science ”—a happy condition which has 
never since been attained. 


By Erus H. 
The Chichester Press) Pp. 159. 
Attention has frequently been drawn in official reports and 
elsewhere to the fact that amongst those who are placed in 
charge of electrical plants in mines and collieries are many 
whose electrical knowledge is not so advanced as should be the 
азе In view of the great responsibilities which naturally fall to 
them. Given an electrical system properly designed and 
installed, in charge of a thoroughly competent engineer, there 
is no method fof lighting. no form of power so Sue. qn 
nuning work ах electric, Mr. Crapper's work on “ Electric 
Circuit’ Problems” has. been prepared with the object of 
providing readily available information regarding the ele 
mentary principles, laws, and methods of testing electric 
circuits i mines. That such a work as this was needed 1s 
beyond dispute, and even those who consider that their 
knowledge is amply sufficient for all practical purposes. will 
find much of value and interest in Из pages. 
The author deals with the fundamental principles of the 
clectrie cireuit, and not only shows how the various problems 
which arise in practical work may be solved, the sizes of con- 


ductors calculated, and losses determined, but also points out 
how cireuits should be tested, and how any faults which exist 
therein may be located. The opening chapter deals with the 
units of measurement, following which are chapters on 
Insulation and circuit testing. 


The question of the accuracy of electrical. measurements 
soon engaged Maxwell’s attention, and the classical research on 
the accuracy of Ohm’s law was carried out under his direction, 
as was also the work of the Committee of the British Associa- 
tion on Electrical Standards. 

In Prof. Schuster’s words, " Maxwells personality domi- 
nated the Laboratory and united those who worked in it. 
Ps It was the seriousness with which he discussed all ideas 
put before him by his students that, from the beginning, gave 
the laboratory its atmosphere of pure and unselfish research.” 

Dr. Glazebrook treats of Lord Rayleigh’s tenure of the chan 
a period of extreme activity. The practical classes were 
organised by Glazebrook and Shaw, and for some vears their 
text-book of " Practical Physics’? was the book used in the 
Cavendish, aud in almost every other English-speaking 
physical laboratory. In a few concise pages Dr. Glazebrook 
shows the growth of the system of absolute electrical units, 
and one realises what a great debt the electrical industry owes 


to the few able men who put the electrical : "nts on a sound 
sclentifie basis. 


A number of pages are devoted 
to cables and methods of testing same ; and the characteristic 


features of both continuous and altemating-current circuits are 
dealt with exhaustively. The space allotted to each subject 
has been carefully proportioned to its relative importance, and 
the book can be confidently recommended to all engineers in 
charge of, or employed in connection with large. electrical 


plants. G. B. B. 


The period of the last 25 vears has been subdivided amongst 
four writers, Newall, 1885-1894; Rutherford, 1895-1898: 
С.Т. В. Wilson, 1899-1902; and №. R. Campbell, 1903-1909 ; 
E an introductory survey by Sir J. J. Thomson himself. 


All these chapters are of intense interest, telling of the growth 
of а great research organisation, concentrated (with a few 
апе exceptions) on the study of the electric discharge, 
and from that to the relation between electricity and matte 
Prof. Thomson m his survey 
the laboratory, : 


v, dwells on the social side of 
wd it is undoubtedly the feeling of comrade- 
ship that imouresses all who come into contact with the workers 
in the Сахел Laboratory. Prof. Bumstead, of Yale 
University, in a letter to the editors, emphasises this fact :— 
* But your social hfe struck me as much richer and fuller than 
ours; really we seem too busy to enjoy each other 
aud vet we do not get so much done a5 vou. 
stand it altogether 
nobody ever 


THE DRIVING OF WINDING ENGINES BY INDUCTION 
MOTORS.* 


BY H. J. 5. HEATHER, 
Summary.—Vhe. anthor discusses the use of induction motors. for 
driving winding cngincs, and shows that, although not so efficient 1n 


power consumption, his suggested arrangement is superior to the Ward- 


society, | Leonard system as regards simplicity and safety. 


1 don’t under- 
a laboratory in this country in which 
hogan work before 10 aan. or worked later then 
6 in the eveaing would serve аз a сосе examole of sloth ead 
indoleare, L do not see how уси vet so mach werk done and 
vet have t'me to live so pleasantly and unhueciedly, We 
Americans have never discovered that great secret. о. . 
Another thine which struck me as paradoxically fine was the 
relation between the professor and his student; 
admiration and reliance with which ‘Jd. J? 
everybody was unquestionable ; 
was no subserviency. 


Emergency braking 
in case of failure of supply is obtained by exciting the stator from a 
source of continuous current. 


For hoisting end winding work on a polyphase system of electric 
supply the direct epplication of the driving power of the induction 
motor hes not hitherto been so general as its indirect application 
through the medium of continuous-current plant operated on th? 
Werd-Loonard control system, with or without the Hgner flywheel. 
The principal causes which hve prevented the adoption of the 
less costly direct induction motor drive have been. first. the losses aris- 
ing from the waste of energy in the rheostatie control, which losses ато 

дуо а in the Ward-Leonard. system; and, secondly, the difficul- 
ties arising from the nature of tho relations bet ween torque, speed, 
end resistance in the secondary circuit of the induction motor. 
Some tests carried out by the author on a three- phase winder for 
the Villege Main Reef Gold Mining Co. in. 1906 conv inced him that 
the first of these two objections was more or less groundiess : and 
some figures he obtained as to relation between the foot- -pounds of 
useful work done in lifting rock in the shsft. and the eleetrical 
input compared on practically eque! terms w ith the most satis. 


The Great 
Was regarded by 
vet in matters of detail there 
І saw à svod many mea, while I was 
there, following their own courses, and I remember well the 
frank tone prevailing at the meetings of the Cavendish Society, 
where the professor’ З theories or experiments were not spared 
in the general criticism.’ 

Prof. Thomson, in his survey, is generous to all who have 
helped him in his work, and the many friends of the lete Prof. 
Cassie will be grateful to Prof. Thoinson for the story he tells 
of his high-mindedness and self-sacrifice, 


— enmt 


* Abstract of a Pipes read before the Institution of Electrical Engi“ 
necrs, 
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factory results that he has seen given for a converter system. It is, 
therefore, with the second objection only that he proposes to deal. 

In the first place he describes tha Ward-Leonard control, showing 
its extreme simplicity and that it has the very great advantage of 
being regenerative in its action. With induction motors the only 
simple methed of speed control, that of inscrting resistance into the 
secondary circuit, is comparable when lifting, so far as wastefulness 
is concerned, with the rheostatic control of continuous-current 
motors. In each case a definite torque at a speed between full 
speed and zero can only be secured by using tho full power that 
would correspond to it at full speed. Both in simplicity of opera- 
tion and wastefulness, therefore, the induction motor and the rheo- 
statically controlled continuous-current motor are on a level when 
lifting at speeds below full speed. 

When lowering loads at speeds below full speed the continuous- 
current motor can be operated with rheostatic control in two ways. 
The more economical is to cut off the supply of current to th» motor 
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armature and allow the motor to operate аз a generator, absorbing 
in the resistance th» whole of the power generated, the power derived 
from the mains being only that required for excitation. The com- 
plication, however, of switching off the mains from the motor arma- 
ture and short-circuiting it through the resistance is introduced, 
and it becomes necessary to reverse both these movements to bring 
P motor absolutely and steadily to rest by clectrica! means. The 
ultemative method, more wasteful in power, but simpler in opera- 
Поп, is to leave the motor connected to the mains, to take from them 
the current corresponding to the desired motor torque, and to absorb 
in the resistance both the power represented Бу this current and 
that produced by the hoisting motor, now operating as à generator 
driven by the descending load. The action of the induction motor 
when lowering loads may be considered as almost exact! v similar to 
the latter of the above described actions of the rheostatically con- 
trolled continuous-current motor. It is equally simple and equally 
wasteful, 

Equally simple methods of winding engine motor control being 
therefore available, it follows that the direct induction motor drive 
must usually have by far the best over-all simplicity, as practically 
all heavy transmission work is done on the three-phase system, and 
consequently, whenever continuous-current motors ere employed, 
“ome form of converter is а necessary additional complication. | 
_ In order to show that the foregoing remarks on the simplicity of 
induction motor control are justifiable, the author gives a few explan- 
ations and diagrams to illustrate the properties of the induction 
motor and the requirements of winding operations. The circum. 
‘tances assumed are the simplest possible—-in fact, they are simpler 
пип any that occur in practice, for although it is sometimes feasible 
P the ropes balanced, this is very often not the сазе; accelera- 
Fe and retardation are never uniform, and the problem is gencr- 
iad! licated to some extent by the use of conical or cylindro- 
i а drums, or flat rope reels. The modifications thus introduced, 

t'ugh they frequently involve reversing moments, are merely 
Mi of detail. It has been shown, however, that if mechanical 
eff, ез are supposed not to be relied upon. and all control has to be 

10164 electrically, the operation of a winding engine demands the 
Е y of getting any torque in either direction at any specd in 
оа subject, of course, to the limitations imposed by a 
fultiiment ae and a maximum allowable rope speed. The 

is » of these requirements is equally possible by either the 

For т E the direct-induction motor drive. бырай 
ката apan. БЫ a e in a etre 
induction UE Mn pA a и он dio 
the oonan ОО that shown in the first half of Fig. 1. where 

power given into and coming out of the winding drums 13 given 


by the dotted lines. In order to ascertain the power taken from the 
mains, the efficiency has to be taken into account. The result is, of 
course, to increase considerably the portion of the diagram above 
the zero line, representi“ power taken, and to decrease the portion 
below the zero line representing power returned. The power con- 
sumption diagram for a pair of trips, one up and the other dcwn, will 
be somewhat similar to that shown in Fig. 1. 

To get the corresponding power consumption diagram for the 
direct-driving induction motor, the action of the motor under reverse 
current and at speeds below full speed must be kept in mind. The 
power consumption diagram will, in consequence, һе derived from 
the torque-time diagram, but the reversal of the direction of the 
torque docs not mean the return of power to the mains. The power 
derived from the mains corresponding to any torque is now inde- 
pendent of the speed, and even of the direction in which that torque 
is exerted, and the power taken from the mains is determined by 
dividing, by the fraction representing the efficiency of tho motor at 
the instantaneous speed and ampere load, the power that would be 
put into the winding drums at full speed, and adding thereto. for 
the lowering trip, the power that would be given out by the winding 
drums at full speed multiplied by the corresponding fractions for 
efficiency. The full line in Fig. 2 may be taken as showing the power 
taken from the mains during a lifting and a lowering trip separatcd 
by an interval, the dotted line being the power put into and taken 
out of the drums. It must not be forgotten that, both in Fig. 1 and 


in Fig. 2, the whole of the operations are supposed to be carried out 


electrically, no mechanical brakes at all being used. This accounts 
for the high power consumption of the induction motor during the 
period of standstill. There will be very little chance that the energy 
taken by the induction motor for such a pair of trips. the one raising 
and the other lowering a load, will be less than that taken by the 
Ward-Leonard arrangement to effect the same operation. If, 
however, the number of times that loads have to be lowered is small, 
and if the length of trip is long, and the interval betwcen trips long, 
and mechanical brakes are allowed to hold the load at rest, it is 
quite possible for the direct-driving induction motor by its economy 
on the uniform speed portion of the trip, and when standing still, to 
do more thin make up for its extravagance in power when starting 
and stopping. | 

It should be noted that the long duration of the acceleration рег К 
when lifting is an important disadvantage whon tho supply is obtained 
from a small power station. Another point worthy of notice is the 
large amount of energy that the controlling resistance of the induc- 
tion motor has to be capable of taking up. In Fig. 2 it would be 
represented by th^ area enclosed between the full line, which shows 
the power being taken from tho mains and the dotted line which 
shows that being put into and taken out of the winding drums. 
This area would be reduced only by the losses in the winding motor 
whether operating as motor or generator. During the lowering 
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trip this enorgy will approach twice the value of that which the 
motor is capable of taking in. The dissipation of this large amount 
of energy in the case of a big winder песа, however. present no diti- 
culty in practice to the mechanical engineer, who is accustomed to 
deal with а similer problem on e similar scale when he runs his 
steam engines on condensers. 

There are, of course, severe! ways of avoiding this loss in lowering. 
For instance, it may be permissible to allow a slightly higher specd 
when lowering, so that the induction motor running above synchron- 
ous speed may act as a generator returning power to the mains, or à 
similar result may be attained at a lower speed by using a two-speed 
motor. Both these methods entail complications in the manipula- 
tion of the controlling lever, and the writer prefers to pin his faith to 
the simpler process of using reverse current and to face the losses. _ 

Apart from tlie question of economy, the chicf argument that is 
brought forward by the advocates of the W ard-Leonard system 
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against the direct induction motor drive is that it is difficult for the 
driver totell at any time whether he has to increase or decrease the 
resistance in the secondary circuit in order, say. to increase the 
torque, There is, however, an extremely simple way of getting an 
wbsolutely certain guide to this. It is to use an ammeter аз a torque 
indicator in exactly the same way as is done in the Ward-Leonard 
system. The author explains from the torque-slip curves why this 
simple method can be applied. То all possible torque-speed curves 
there is only one torque-ampere curve. "This curve shows that the 
amperes go on increasing from the point of zero to que. when the 
®mpeaes are the no-load current of the machine, to the point of 
maximum torque. and that even after this is reached, though the 
torque begins to diminish, the amperes continue to increase, reaching 


their maximum value (which is in the neighbourhood of 42 times 
the value at maximum torque) only when the slip is infinite, that is, 
when an infinite backward speed is reached, by which time the 
torque has again become zero. It can, therefore, be absolutely 
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ensured thet the full-line portions of the turyue-slip curves are 
always being worked to. by making certain that the full-line port ion 
of the torque-empere curve is being worked to; and this simply 
mens thet the amperes must not he allowed to excecd a certain 
meximum value, which cen readily be fixed once for all for eny 
individual motor. In ргсебісе, a rezson*ble margin would be 
»llowed to cover inequalities in the voltage of supply. &c.. and the 
driver would be instructed never to allow the amperes to excced the 
lower value so decided upon. 

No far as driving in one direction is concerned, therefore, the 
simplicity of the control of the direct-driving induction motor is 
brought exactly level with that of the continuous-eurrent motor of 
the Мага сопа system. The fact that in the latter case the 
tovque-empere curve іх more nearly a straight line than in the former 
does not effect the matter in the lezst, as it is in both cases an indica- 


tion, not of current but of torque, that is really needed, г 


‚ спа there is 
no necessity for the scale to be uniform. But the polarised ammeter 


ordinarily uscd in the Ward-Leonard control goes further thin 
merely to show the approximate value of the torque ; it indicates also 
the direction, and this is undoubtedly useful. A similar result can 
he arrived at very simply and at very small cost for the induction 
motor drive. With this drive a reversal of the direction of the 
torque can only be obtained by reversing the direction of rotation 
of the ficld in the stator. This can be, and usually is, done by the 
movement of the same lever that inserts or cuts out resistance in the 
rotor circuit ; and it is easy to make this lever, at the same time 
thet it reverses the stator field, put into circuit a second emmeter 
coil which deflects the common needle in a direction opposite to thet 
which the first ammeter coil gives it. 

It will be scen that the guide afforded to the driver of the winding 
eneine with the dircet induction motor drive із, under the author's 
ereengements, almost exactly similar to thet which the driver of a 
Ward- Leonard set his to rely on. The similarity. however, extends 
further than this: the necessary movements of the control lever are 
ahnost precisely similar in kind, though not in extent. H the double 
trip, once lifting and once lowering, be considered, the movements of 
th: lever necessary to secure this with the Ward-Leonard may be 
potted as shown in Fig. 3. The corresponding diagram for the 
induction motor drive is shown in Fig. 4, which corresponds to the 
power diegrem of Fig. 2. It must not be forgotten that throughout 
these diegrams acceleration end retardation heve been sssumcd to 
be uniform, erd consequently they begin and end suddenty. In 
preetiee, all angios in the diagrams, end particulariy the peaks, 
would be rounded off. A further modification of the last diagram, 
owing to the fact that all resistance is usually cut out when lifting at 
uniform velocity with an induction motor would result in levelling 
down any peeks thet are shown as rising above the line of lifting at 
uniform velocity, 

In comparing Fig. 4 with Fig. 3 there are two points to notice. 
The first is thit exactly similar movements, so far as direction is 
conceracd, ere required. under both systems at every stage of both 


lifting and lowering. It cannot be contended that the direct induc- 
tion motor drive introduces any complication. The second point is 
that when lowering a load with the induction motor drive a forward 
position of the lever is required throughout. In this respect the 
duties of the driver of the induction motor agrec quite closely with 
those for raising and lowering with steam and without using mechan- 
ical brakes, and this might properly be used as an argument in favour 
of the direct-driving induction motor where the problem is one of 
conversion from steam to electric driving. The author, however, 
does not attachany importance to this, as. in his experience, drivers 
accustomed to steam and put on to electrice driving have, in a few 
days, invariably preferred the electric control, whether on the Ward- 
Leonard or the direct-driving induction motor system. 

It should be pointed out that the cycle of operations depicted in 
the diagrams above is not the cycle that usually has to be carricd out 
in practice. Ordinarily there is a succession of trips, all lifting losd i 
first with the one drum and then with the other. Such a succession 
of trips may be followed by a series of lowering trips. 

As to an emergency safety arrangement in case of a failure of supply 
from the three-phise mains, ordinarily if this were to happen with 
the induction motor drive, the driver wou!d be rendered helpless 
except for his mechanical brakes. Except for the small additional 
safeguard supplied by the inertia of the converter set, the same thing 
is true with the Ward-Leonard system, if, as is usually the case, the 
source of supply is three-phase. Of course, if the Hgner fly wheel is 
added the large fly wheel inertia is a solid protection. 

It was pointed out some vears ago that electric braking could 
easily be obtaincd on an induction motor by exciting cither stator or 
rotor with continuous current. The possibilities of this proposal do 
not, however, appear to have been recognised at thet time, and 
nothing much appears to have been dono with it owing to the failure 
to discover any setisfactory methed of control. The suggestion 
thrown out by the author supply such a method. The source of 
continuous-current supply can bo made of such è voltage thet the 
primary field strength produced by the current it sends through the 
stator will be equal to that produced by the alternating eurrent cer- 
responding to the maximum torque. Even if applied to the stator 
this will only require quite г low voltage. as the opposition to the 
current flowing in an induction motor stator comes mainly from the 
inductence and not from the resistence of the circuit. "The effect of 
the time constant, after the failure of supply, is not so grost čs to 
form an insupereble obstacle. It is possible with a mederete con- 
tinuous voltage to get, within a fraction of а second, г stationary 
field from the stetor equivalent to that required when the rotor eur- 
rent corresponds to maximum torque. The effect of this stationary 
field is to convert the induction motor into a synchronous generator 

capable of converting at глу particular speed the same mechanical 
torque that it could deal with as а synchronous gene 
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If errangements are made so that the opening of the main circuit 
bresker (owing to failure of supply) automatically closes the stator 
circuit on to a suitable source of continuous current, and the ammeter 
which pets undar normal circumstances as a torque indicator to the 
diver. is placed in the rotor circuit, the driver hus, under emergency 
circumstances, exactly the same relitble guide as h^ uses for employ- 
ing asa brake whoa working on the limiting torque principle before 
described. Ho can use for broking о torque equal to the norm М full- 


lo-d torque of the motor down to a speed which is the same fraction 
of synehzonous speed аз the norm! slip 
spe? 


that is to say, down to a 
d thet is pezhips 5 per cent. of the synehzonous speed. Ив 
obvious thet this speed 15 so low that any sort of mechanice! brake 


can then safely be applied in ordez to complete the process of bring- 
ine а descending load to rest. 


< 


This eontitiious-eurzent excitation can also be applied to the m- 
duction motor of the converter set of a Ward-Leonard system, and 
would certainly, as an emergency arrangement, inere"ss its sofetv 


(Continued on pag: 179.) 
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THREE YEARS’ PROGRESS. 


Since the publication of the first MINING ISSUE of Tue 
ELECTRICIAN, three vears ago, remarkable progress has been 
made in the application of electrical energy to the operation 
of mining plant and machinery. This progressive move- 
ment has been practically world-wide, and in particular we 
have to record a gratifving advancement in the mines and 
collieries of this country. In the present issue we have 
endeavoured to collate a quantitv of valuable data and 
information bearing upon the present position of Electric 
Power in Mining ; and we think that the special articles, each 
of which deals with a specific branch of the subject, together 
with the descriptions of modern electrical mining plant and 
equipment, will show what rapid strides have been made 
in every direction during the past three years. 

The progress of electricity in mining has been unfor- 
tunately hampered bv several disastrous accidents. Some 
of these have been due to causes quite outside electrical 
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ratus has to work, and рагу to unfamiliarity with its use 
on the part of the men. Such accidents can, of course, be 
avoided to a certain extent bv carefully prepared rules and 
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Issue was published the Home Office appointed a small 
committee to inquire how the existing Mining Regulations 
might be brought up to date and rendered applicable to 
modern electrical practice. Revised Rules have recently been 
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opposed to our own practice, because moisture is more 
generally present in mines in this country. 

An event of considerable importance which we can now 
place on record is the linking-up of the large steam turbo- 
electric power stations on the North-East Coast, principally 
with the object of giving a cheap power supply to the 
collieries of Northumberland and Durham. This is a pro- 
gressive movement which we should like to see spread to 
other coalfields in this country. It has the effect of reliev- 
ing the colliery owner of the initial cost and responsibility 
of installing plant for the generation of power for his own 
collieries. In the Northumberland and Durham and other 
areas where the Power Supply Company can support the 
transmission lines with large generating units, the effect has 
been to encourage the installation of electric winders and 
large haulage gear without flywheel storage or load equalis- 
ing motor generators. This, again, is an economy for the 
colliery owner. The points in favour of bulk supply to 
collieries are dealt with by Mr. W. В. М№оорносѕе, of the 
Yorkshire Electric Power Co., in a special article. 

At the same time there are groups of collieries in which 
small generating plants have been used for some vears past 
at the pit head, supplying energy for light and power to a 
single pit. By the employment of modern steam turbo- 
generating plaut, it is possible to give the same efficient 
supply to a group of collieries which are under a single man- 
agement or ownership, and the arguments for such a con- 
centration of plant are put forward bv Мг. W. E. CHAPPELL 
in this issue. These conditions applv. of course, to a dis- 
trict in which a bulk service of power is not available. On 
the other hand, there is still а gocd case to be made for the 
use of steam turbo-electric plant at the pit head of large 
collieries. The improvements in steam turbines, both of 
the high, medium and exnavst-pressure {урек have entirely 
changed the aspect of this problem. Mr. W. В. SHaw 
deals with this subject in a special article, and here again 
the argument must be considered as applying to a district 
in which a cheap supply of power is not yet available. 

In our first Mining Issue, we devoted a considerable 
amount of space to the design, construction and operation 
of eloctric-winding engines. In. the present issue we 
are able to publish an article by Mr. Geratp Hooan- 
WINKEL, dealing with the progress of electric winding 
in England since that time. Complaint is often made 
that the steam system is much the simpler, but, although an 
electric winder requires the use of a certain amount of 
subsidiary apparatus, this lack of simplicity is not really 
a disadvantage. That electric wirding is making con- 
siderable progress will be gathercd from the Tables which 
we give in another part of this iste. It is very often 
thought that there are quite few mines where such 
winders are installed, but this, it will be gathered, 1s not bv 
any means the саге. It may be definitely stated that in no 
direction has the use of electricity in mines made more pro- 
gress during the last three years. 

The advances made in mining switchgear have been prin- 
cipally in the direction of ironclad designs, in which the 
whole of the protective apparatus is enclosed. The article 
by Mr. H. W. CLOTHIER, and also the descriptions of the 
apparatus made by the principal manufacturers supply an 
accurate record of the werk done. The liquid controller and 
oil-immersed resistance have come more prominently to the 
front and merit the special attention of miming electrical 
engineers. The development of gate-end protective sys- 
tems is also а good sign of progress. If the confidence of 
the men in these methods can be obtained а great deal will 
have been done to remove tbe existing prejudice of miners 
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to the use of electrical apparatus at the coal face, for it is at 
this particular point that the men take exception to the: 
employment of electrical plant. The practical operation. 


of these protective systems should be closelv followed 
during the next year or two. Mr. CLOTHIER draws par- 
ticular attention to one of the weak points in switchgear, 
that at which the cables are led into the switch equipment. 
Great care is now being taken to provide special protection 
at this point. Leakage is particularly annoying on ordinary 
aboveground installations ; in mines it becomes dangerous 
also. Mr. CLOTHIER shows how various protective systems 


which are now used exclusively aboveground can be: 


modified to suit underground requirements. 
Besides designing the switchgear so that it shall be cap- 
able of safe emplovment in mines, modifications must be 


introduced into the design of motors, especially those driv- 


ing coal-cutters and similar plant in explosive areas. Mr. 
Тлгвот DuckrrT advocates consideration of the design of 
motors which have been introduced to fulfil these conditions. 


Мг. А. B. MauuiNsoN contributes an interesting article: 


in which he discusses various points to which attention must 
be given in colliery wiring. The cable in process of erection 
is rather a tender plant, and great care must be taken how 
it is handled and fixed if it is not to give trouble afterwards. 

Great progress has also been made in the electrical opera- 
tion of coal-cutters. Неге again the opposition of the miners 
themselves is serious. The conditions under which the motor 
has to operate, and the work it has to do, are by no 
means ideal, and much experimenting has had to be carried 
out before a suitable machine has at last been placed on the 
market. Мг. H. J. FisuEn, in his article, deals also with 
the proper connection of this apparatus to the mains. The 
trailing cable comes in for hard usage; and an interesting 
method of getting over this difficulty is to enclose it in rubber 
of a qualitv similar to that used on pneumatic tvres. 

Mr. W. Mavrice’s article shows that progress is also being 
made in the use of electric lamps in mines. The aggregate 
number of the lamps may be small at present compared 
with those of the oil tvpe. and there is vet much to be done 
in this direction. There is no doubt that from every point 
of view this tvpe of lamp should receive the consideration 
of all mine-owners. 

In conclusion we mav draw attention to tne two articles: 
bv Mr. Мен, Taytor and Mr. С. Е. MacksEss respectively. 
Mr. TAYLOR deals with the present position of the elec- 
tric drive in Cornish mines. These mines are, as is well 
known, amongst the oldest existing in this country, and 16 
is found that electrical equipment for their operation 13 по. 
less useful here than elsewhere. An interesting develop- 
ment illustrated in this article is the use of the Diesel 
engine as the prime mover in the power house. Cornwall, 
not having coal among its natural resources, provides: 
a fitting field for this type of plant. Mr. Mackness deals with 
the great progress that is being made in the use of electrical 
apparatus in South African mines, where, as mentioned 
above, the conditions are considerably different from those 
existing in this country. 

Besides these signed articles from the pens of men of 
large and varied experience, a number of descriptions of 
mining installations, and of equipment suitable for mining 
work, which have been supplied for the purpose by the 
leading makers, have been included, and we hope THE 
ELECTRICIAN SECOND MINING IsscE will be found to be an 
accurate guide to the actual state of affairs in a department 
of electrical enterprise where development of this kind 


makes for the improvement of the working conditions of @ 
most important branch of industry. 
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Electricity in Cornish Mines. 
Bv NEIL TAYLOR. 


Summary.—An account is given of the very special conditions existing in the metalliferous mines of C% 


‘ornwall, and of the points to which particular: 


attention must be given. Stress is laid on the importance of securing good results in pumping. Owing to the extreme conservatism of those 


connected with this isolated branch оЁ minin 
being made. 

It is only а few years since electricity was introduced into 
Cornwall for the various requirements of metalliferous mining, 
and its progress has been comparatively slow. The older 
concerns have been a long time in realising its usefulness for 
their particular purpose. Fortunately for progress, the néw- 
comers, or foreigners as they are locally termed (7.е., anyone 
who hails from the other side of the Tamar), are determined to 
instal the most modern equipment with a view to economy. 

Practically all new ventures which have been recently 
started in the county have contented themselves with reopen- 
mg abandoned mines. Naturally, the first and most difficult 
problem to be faced is the unwatering of the mine. In most 
cases this has been a difficult proposition owing to the scarcity 
of reliable information and the trouble due to the shafts 
themselves. Old plans are of little service and cannot be 
depended upon. The difference in the amount of incoming 
rater in summer and winter is very considerable, so that great 
‘are requires to be exercised in the choice of pumping plant. 


Pro. ].—IxTERIOR View oF A MINE POWER STATION, HAVING FOUR SETS OF ENGINES 
ENGINE DIRECT COUPLED TO A 


" i ALTERNATORS, EACH SET OF 200 B.H.P. DIESEL 
35 kw, ALTERNATOR, 650 VOLTS, 50”, THREE-PHASE WITH EXCITER. 


К. н rule there 18 no scarcity of shafts, but what they make 
tact W numbers is entirely negatived by their size, or rather 
and tak - Shafts are rarely perpendicular for any depth 
decidin eall sorts of angles in their downward course. After 
ри on the shaft which will be most suitable for pumping 
to ons, the hext point, and probably the most important, is 
ео the most suitable type of pump under the adverse 
‘onditions obtaining. 
hs is 7 three schools of thought on this thorny question of 
nines p F; system to be adopted for the unwatering of Cornish 
T tst, the old school who know of only one pump, a 
"yine >р nd and only One prime mover, “ а Cornish beam 
"à Cornish b огу оде boiler fit to supply steam for the engine, 
and slap-u va . After which we come to the so-called modern 
the first eet -date set, who maintain, with equal tenacity to 
*et, that electrical pumping is the only system. The 


g there has been considerable difficulty in introducing electric plant, but much headway is now 


term electrical pumping, at this end of the world, has become 
known as а combination of a high-speed motor and a turbine 
type of pump. Then follows the third set, who endeavour to 
treat each proposition on its merits and decide in accordance. 

To obtain a clearer view of this knotty problem let us look at 


some of the difficulties :— 


]. Mine full of water. 

. Incomplete data regarding coming water. 

. No data as to amount of water in the mine. 

. No reliable information as to size or inclination of shafts. 


. Chocks in shafts. | 
. Acidity of water in many cases. 
The chief argument used in favour of the Cornish pump is ite 
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ELECTRIC SINKING PUMP, 
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reliability, but within recent vears quite a few engines have , 
come to grief with broken bobs, and where this has occurred 
considerable time has been lost in replacing the broken part. ` 
Another trouble with the Cornish pump is broken pump rods; : 
also where shafts are small, the space taken up by rods and gear 
is à great disadvantage. 

Electrically driven turbine pumps are found to be trouble- 
some in upkeep, and as a rule are difficult of access for repair, ` 
Wear and tear is greater in this class of pump than with a ' 
Cornish pump, but when discussing unwatering propositions'it 
must be borne in mind that the real object is to get at the 
producing stage as quickly as possible, so that although the : 
turbine pump is more expensive 1n upkeep it generally gets. 


du 


there in quicker time. | 
The ordinary ram pump has probably done better work in 
unwatering than any other; it has the great advantage of. 
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simplicity in construction, and is less costly in maintenance. 
But the pump which has proved to be the best is a two or three- 
throw ram pump using Guttermuth valves; it is less liable to 
break down, is simply designed and better suited to the con- 
ditions. Not all mines are troubled with acid water, but a 
great many are, and notwithstanding that this is known, 


materials are sometimes used in construction which сак only 
cause trouble and annoyance. Я 


Fic. 3.—120 в.м.р. DOUBLE-DRUM ELECTRIC WiNbER. WITH No- 
VOLTAGE BRAKE MAGNET AND OVERWINDING DEVICE. 


Coming to the matter of cost, the installation required for a 
steam Cornish pump is much heavier in first cost than that 
required for electrical pumps of any type. The steam Cornish 
pump is mentioned because a few Cornish pumps have been 
electrically driven, and where the rods are properly balanced 
there is no difficulty in using electricity as the motive power ; 
but at the same time it may be mentioned that there is no 
great saving by so doing, as efficiency is lost in the intervening 
gearing to reduce the speed down to the 5 to 8 strokes per 
minute. 

To obtain a fair comparison of costs is a matter of some 
diffieulty, but where electricity is generated on the mine and 
used for other purposes, or can be bought in 
bulk supply at а reasonable price, then there 
is no doubt but that the balance is very much 
in favour of electricity as a motive power for 
pumping. It is immaterial whether a pump 
is driven by steam or electricity, the pump 
will still absorb power, but the electric motor 
is usually more efficient than a steam pumping 
engine. The greatest point in favour of the 
use of electricity is its flexibility, and it scores 
heavily over steam in this respect. | 

Mistakes have been made in pumping 
schemes, but this 1s not to be wondered at 
when all the factors in the equation are 
practically unknown. In addition to these 
natural difficulties, there 18 а very strong 
prejudice against the use of electricity, and 
this does not tend to make for successful 
results. Intime these prejudices will be worn 
down, and we may look for much better 
results. 

Coming to the question of station pumps, 
the problem is а very much simpler one, and 
in this case there is no question as to the 
great superiority of the electric ram pump over the Cornish. 
The space occupied is much smaller, and in the shaft itself 
the rising main and a small cable represent the sum total 
of the space, whereas the Cornish pump has a great rod in 
addition to the rising main, and the space taken up by the poles 
is quite considerable; all this in а shaft, where the space is 
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already much too small. Again, the pumping engine : р 
valuable space around the shaft which could be used | 


greater advantage. "When long rods have to Бе usea 'n 
shafts the Cornish pump becomes very troublesome d > 
pensive owing to the rods breaking. 

Where trouble is likely to arise with electrical pumpi ран 
is generally due to the following causes. The chief considera- 
tion must be given to reliability, even before efficiency, 
although with careful design it is possible to obtain both. On 
the electrical side the most fruitful source of trouble is found 
in the starter. Unfortunately makers seem to think that they 
are all right if they turn out а good motor, and that the starter 
is of secondary importance; but in this as in all cases the 
strength of the combination of starter, motor and pump is the 
strength of its weakest part, and in most cases the starter is the 
weakest part. 

As in all apparatus for underground use—chiefly abuse— 
attention must be paid to mechanical strength; it therefore 
behoves makers to put more brains into the starters for under- 
ground switchgear. Connections are not massive enough, and 
as a rule there are still too many screws which require the use of 
watchmakers’ tools instead of an engineer’s spanner. Distinct 
stops, such as one can feel, are an absolute necessity, as it 
is not possible to see the fine markings usually supplied ; 
they may serve in the laboratory but are worse than useless 
in the mme. Connecting boxes are also much too delicate and 
screws are so fine a pitch that after a screw has been out once 
or twice the thread is spoiled and valuable time is lost re- 
tapping. 
|. With motors there is a tendency to work with very fine air 
gaps ; this, for mining plant, is simply courting disaster. In 
everv enclosed tvpe motor provision should be made, by fitted 
plugs or other means, for the insertion of feelers at three 
equidistant points in the circumference of the casing opposite 
the peripherv of the rotor so, that examination can be made as 
to the condition of the air gap ; by so doing, proper inspection 
can be made and much trouble and loss of time can be saved. 

If makers would arrange for their designers to study con- 
ditions on the mine they would then be in a position to supply 
suitable plant for the severe conditions. Everything should 
he as simple as it is possible to make it and all useless frillings 
should be avoided. In the punip itself the valves should be 
easy of access and readily removable; it should be arranged 
that plungers can be taken out without dismantling three parts 
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of the pump and electrical gear. АП brasses should be easily 
accessible, and ought to be interchangeable. 

Speaking generally, under the conditions obtaining in the 
county and after considerable experience in all classes of sinking 
pumps, the most suitable for the unwatering of Cornish mines 
appears to be a two- or three-throw ram pump driven through 
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The íí B ENNI Patent Self-cleaning Compressed Air 

Furnace, arranged for Hand-firing. 


FOR COLLIERIES. 


A range of ‘‘ Bennis" Compressed Air ,Furnaces installed in the 
boiler-house of a leading Yorkshire Colliery. 


With this furnace pit rubbish, slats, bats, 
splints and tops and bottoms, usually thrown on 
the tip, may be used for firing, the result being 
clear strong fires, and increased boiler duty. The 
cinker and ash are carried automatically to the 
back of the grate and deposited in the clinker pit. 


For full particulars, write for ‘‘ Free Steam 
for Collieries ” pamphlets, to:— 


Ed. BENNIS & Co., Ltd., Little Hulton, BOLTON. 
London Office: -28, Victoria Street, S.W., 
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gearing by a squirrel-cage motor, and having a very substantial 
starter. Such a set is shown in Fig. 2. 

Simultaneous with pumping operations it is usual to instal a 
hoist,so that timber and other material can be raised and lowered 
as required. Owing to thesizeof the shafts and to the irregular 
twists in them, fast winding is impossible. Fortunately, when 
a mine reaches the producing stage the amount of ore it sends to 
the mill is comparatively small, and the slow winding does not 
cause serious inconvenience. Figs. 3 and 6 show electrically- 
driven hoist and winders, such as are used in Cornish mines. 

Owing to so few of the shafts being vertical, few cages are 
used, self-dumping skips being more in evidence. In the 
majority of cases single skips are used, not of choice but of 
necessitv, as very few of the shafts are large enough to permit 
double skips in addition to the other gear. The amount of ore 
hoisted is small; therefore small-powered hoists are in common 
use, 100 to 150 в.н.р. being a fair average. Depths varv from 
480 to 3,000 feet. Amongst the newer concerns electrical wind- 
ing gears are favoured, being more reliable and easier to control ; 
also they can be more readily fitted with real safety devices 
than can steam hoists. 

Air compressors are used for the supply of air for rock 
drills, are mostly steam-driven and situated on surface. А 
few electrically-driven compressors have been installed on some 
of the mines and are giving satisfaction, but so long as com- 
pressors are erected on the surface a long distance from the 


Tic. 5.—105 B.H.P. ELECTRICALLY-DRIVEN AIR COMPRESSOR. 


point of use the overall efficiency will continue to be low, and 
even a few per cent. loss in efficiency in a machine which runs 
24 hours а dav represents a very considerable amount in 12 
months! working. Probably, when makers realise the large 
field before them, they will endeavour to place a machine on the 
market to comply with the conditions. А sound, strong and 
reliable electrically-driven compressor which can be run close 
up to an end or stop, capable of driving three 3 in. rock drills, 
would form an eflicient combination, and would soon pav its 
first cost. Anelectrically-driven compressor is shown in Fig. 5. 

Rock drills are worked by air and the exhaust forms the only 
means of ventilation in such cases. The first cost of a drill is 
not a very heavy item, but the repair bill is very heavy, and the 
efficiency is low. When some ingenious inventor comes along 
with a simple and strong electric drill, he will find a very large 
field ready for exploitation. The saving in first cost of air 
plant would be considerable. and its flexibility would be a 
strong point in its favour, whilst the overall efficiency would be 
a long wav ahead of the air-driven machine with its eumbrous 
pipes and expensive surface equipment. 

Signalling is usually accomplished by means of a wire rope 
and a mechanical bell, which is not so efficient or simple as 
electrical signalling. With the electrical signal a more definite 
signal is given, and, most important of all, there is not the same 
liability of error. 

Shot firing by electricity is practically an unknown quantity 
so far, but doubtless as the use of electricity becomes better 
known advantage will be taken of this power for this purpose. 
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Of underground lighting there is none, except where energy 
is used for pumping; then а few lights are fixed around the 
pumps, and in a few cases at the more important levels around 
the shaft. Bevond this there is little possibilitv of extending 
the lighting svstem, as the levels are verv small. 

Hauling the ore from the stopes is effected by man-power 
trams, and in the smaller levels by wheelbarrow. There is 


> 


Fic. 6.—100 в.н.р. DOUBLE-DRUM ELkcTRIC Hoist with LiQUID 
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little doubt that where electrical energy is available small in-bye 
haulage gears would prove of great service, and be more 
efficient and less costly than the systems at present in use. 

Natural ventilation is depended upon, but in manv ot the 
deeper mines, where the temperature is fairly high, small 
auxiliary electric fans would be of great assistance in giving а 
good supply of fresh air. Ву installing small auxiliary fans 
throughout the workings more work could be done by the 
miners, with less fatigue, and would tend to a higher efficiency 
all round. 

When the ore reaches the surface it is taken to the rock 
breaking station where it usually passes over a grizzlev, to rid 
it of the fines, the over size passing through a coarse rock 
breaker, then over a second grizzlev, the over size again passing 
to а second stage breaker the material falling into a bin. The 
posifion of the rock breaking station depends on local con- 
ditions, but where there are a number of shafts hauling ore it is 


cheaper in first cost and in running charges when this plant is 
centralised. 


— 
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Pigs 7.—ELECTRICALLY-DRIVEN VANNERS. 


Coming to the mill, the ore is deposited in bins immediately 
behind the stamps and automatically fed into the mortar boxes. 
The old method of driving the stamps was by a beam engine, 
and a few examples of this method are still in existence, but 
the latest practice is to drive by electric motors (by belt). 
From the stamps the pulp passes through classifiers on to 
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vanners, slimers, round frames,'&c. In many cases where the 
vanner gives a middle product this is treated in a pulveriser; 
but the arrangement and class of table used depends on the ore 
to be treated. 

For final treatment the concentrate is generally passed 
through a caleiner which has a verv slow movement, sometimes 
l rev. in 25 minutes. Then there are more tables, frames and 
buddles before the required degree of concentration is reached, 
and the black tin is ready for the ticketing. 

For some ores a magnetic separator (Fig. 8) is used with great 
advantage; for example, in separating tin, wolfram and iron. 
This machine has been of great benefit to the mines, as it not 
onlv enables them to yet a much higher price for their tin, but it 
also Increases their income by the sale of valuable bye-products. 

А strong point in favour of electrical driving of vanners, 
tables, and other concentrating machinery is the steady 
drive obtained, no such uniformity can be obtained by a steam 
drive. It is most important that all concentrating machinery 
should have an even turning moment. Fig. 7 shows a typical 
machine of this kind. 

_ In the early stages of the use of electricity in Cornish mining, 
it was a matter of some difficulty to estimate the horse power 
required for the several machines to be driven, as users had a 
very hazy idea as to how much power was required for the гап. 
Later, however, when electricity came into more general use, 
I was a simple matter to find what power was required for 
driving the different machines on the mine, At the same time, 


Fic, 8,—Macyetic SEPARATOR, ELECTRICALLY-DRIVEN, SEPARATING 
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hy keeping an eye on the various measuring instruments, one 
could tell exactly aa to the efficiency of each piece of machinery 
under observation. Not only so, but the individuals whose 
duty it is to look after these machines take a much keener 
Interest in'their proper maintenance, as they can see exactly 
what power is being taken under varying conditions, the net 
result of this being, where electricity is the motive power, 
that not only the motors but the driven machines are kept in a 
very much higher state of cleanliness and efficiency than where 
‘team-driven plant is installed. 
he majority of the mines using electricity have their own 
power stations, but a power company is now in the field, and it 
will depend entirely on the rates offered whether it will pay the 
dd. buy in bulk or continue to generate their own electrical 
iar n Amongst the mines there is only one now in use (аз, 
| те writer is aware) where steam drives the prime mover 
We ишш several have gas-driven о and опе 
| Б ( ; ‘here 
hv their on power station three-phase alternating-eurrent a 
W periods 18 th al NO И al a 'Оп- 
Ure d e usual custom, and for general mining con 
Diesel st, „ arrangement seems to be the most suitable. А 
e station is illustrated in Fig. 1, while a typical overhead 
ne 18 shown in Fig. 4, | 
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i The amount of power required varies according to the size 
of the mine, but the following will give a rough idea of the 
general requirements. Pumps vary in capacity from 150 to 
750 gallons per minute; of course there are exceptions, some 
smaller and some larger. During the unwatering stage, pump- 
ing is a very expensive item, as not only has the coming water 
to be dealt with, but the pool has to be attacked. The actual 
time taken to unwater is not great as a rule, but delays occur- 
ring due to chokages and making the shaft good so that a good 
deal of time is often spent in one position where these hindrances 
are met with. Winding engines take about 100 ta 150 в.н.Р., 
whilst air compressors take about 100 в.н.р. It must be 
clearly understood that the figures given are fair average. 
Where the surface 15 lit bv electricitv, about 220 16 c.p. lamps 
may be taken per mine. and, naturally, where this method of 
illumination is used a hetter light is expected than where oil 
lamps and candles are in vogue. 

Coming to rock breakers it has heen found that they take 
about 13 в.н.р., although the starting current is rather high. 
Experience shows that course and fine rock breakers take about 
the same power. Californian stamps are more used than any 
other tvpe, and the usual practice is to drive each 10-head bv a 
separate motor. Fora 10-head battery of 1,050 Ibs. per head, a 
30 Н.Р. motor is а good size to instal, the average power taken 
being about 22 в.н.р. A 6 ft. by 2 ft. pulverizer takes about 
4 B.H.P., while vanners, slimers, tables and round frames 
absorb just under half a horse-power each, inclusive of line 


shafting. Tube mills absorb about 10 в.н.р. 


Electrically-driven Belt Con- 
veyors. 


Some details of a conveyor plant which is installed at an 
American gold mine for bringing up the ore to the crushers are 
given in a recent issue of the * Engineering and Mining Journal." 
On two of the convevors a Scandinavian belt was first used. 
These belts lasted about 18 months. They were replaced by the 
best grade rubber belts, which are troughed and are about 30 in. 
wide. Eachofthe belt conveyors takes the ore up a slight incline 
and then feeds it to а grizzly having bars 7 ft. long spaced to 
give 14 in. openings and set at an angle of 30 deg. The over- 
sized pieces from each grizzly go to a gyratory crusher. The 
undersized pieces from these grizzlies, after being rejoined by 
the crushed oversize, is either taken by conveyor or passed by 
chutes to two trommels, 12 ft. long and having a diameter of 
24 Н., on which a cast-iron screen $ in. thick and having holes 
lin. in diameter is used. Each trommel feeds its oversized 
pieces to а gyratory crusher, which breaks the ore to 13 in. 
size. This re-crushed ore then rejoins the undersize from the 
trommels and is taken by two Stevens-Adamson belt con- 
veyors, 18 in. wide, up an angle of 20 deg. to one of two dis- - 
tributing belts, also 181n. wide. Each of these serves half of 
the fine-ore bin. These distributing belts are dumped by 
travelling trippers that discharge the ore over the end of the 
belt, and in this manner an even character is assured to the ore 
throughout the fine bin. The fine-ore bin, which has sheet- 
steel sides, and, like the coarse-ore bin, is made with a flat 
bottom, is 580 ft. long. 22 ft. wide and 20 ft. deep, so that it 
holds about 16,000 tons when filled. It is in the mill building 
proper between the two rows of Nissen stamps, which were 
originally installed. In fact, the bin structure formed part of 
the frame for the stamps. Oversized crushers and the auto- 
matic feeders, as well as the two coarse-ore convevors, are 
driven by a 150 н.р. motor, while the two evratory crushers and 
the trommels are driven by a 75 н.р. motor. The two belt con- 
vevors are driven by a 30 H.P. motor, while each of the dis- 
tributing belts at the fine-ore bin is driven by a 20 H.P. motor. 
All of these motors are of the Westinghouse induction type, as 
are the other motors throughout the mill. They all operate at 
440 volts on a three-phase circuit with a frequency of 20. 
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The Position of Electricity in Mining in 
South Africa. 


Ву С. F. MACKNESS. 


биттагу.—Ап account js given of the enormous progress made in the applicaticn of electricity to riining in South Africa. 


This is particularly 


noticeable in electric winding, the progreas of which has quite eclipsed anything in this direction in Europe. Brief particulars are given of the public 
power supply systems, which have received an impetus through the advent of the Victoria Falls & Transvaal Power Co. The minor applications 


of electric power are also described, including locomotives, haulages, stamp and tube mills, pumps and other uses. 


The continuous progress that is being made in Europe in 
the use of electricitv in new fields hitherto untouched, keeps 
the attention of engineers who are interested in such develop- 
ments mainly directed to what is being done in Europe, and it 
в probably not too much to say that few engineers in this 
country are conversant with the progress that is being made in 
our Colonies in the applications of electricity. 

As most of the electrical machinery which is sent to our 
Colonies is manufactured in Europe, there is a natural ten- 
dency on this side to look upon Europe as being in the van of 
progress in electrical work, and to think of the Colonies as 
following our lead. 

Whilst this may be generally true, the following brief 
account of what is now being done in South Africa will show 
that the engineers there are not only fully conversant with 
all the developments in this country and in Europe, but that 


Fic. 1.—SIMMERPAN POWER STATION. 


they also have the courage to act up to their convictions, in 
making themselves responsible for the installation of elec- 
tricity in the mines for power purposes, to the exclusion of 
every other form of power, and on a larger scale than has yet 
been contemplated either in Great Britain or on the Conti- 
nent, or elsewhere. 
‚ Specifications are straightforward, concise, and clear, show- 
ing that the engineers know what they want and why they 
Want it, and the installations now being completed prove those 
responsible for the work to be as capable and clever a set of 
*ngineers as can be found anywhere. 

белега]. Те сап now be safely stated that steam power has 
practically been abandoned bv the mining groups as a motive 
power ш favour of elecurical power, either generated by one 
or more central electric power stations supplving all the mines 
belonging to one group, or obtained from the Victoria Falls & 
Transvaal Power Co.'s mains. The smaller and isolated 
Les, Whose requirements are small, have their machinery still 
driven either entirely by steam engines, or only partly by elec- 
trical power, but the bulk of the mines are now dependent 
entirely upon electricity for the running of all their machinery. 


The use of continuous current may also now be considered 
as exceptional, the larger power stations supplying three-phase 
alternating current at high pressure, and at a frequency of 50 
or 25 cycles. 

Continuous current is only used on some of the smaller 
mines or for special purposes, such as supplying electric loco- 
motives, &c., on the larger mines. 

Power Stations.—The largest power stations on the Rand are 
naturally those belonging to the Victoria Falls & Transvaal 
Power Co. This Company has now three power stations in 
operation, the total capacity of which will be 175,000 н.р. 
when working to their full ultimate capacity. | 

Space does not permit of any detailed descriptions of these 
stations being given here, but an outline of the general arrange- 
ment of the stations and the distribution scheme may, be 
interesting. 

Three of the four power stations are now 
in operation, these stations being situated 
along the reef from east to west at 
Brakpan, Simmerpan and Rosherville. А 
fourth power station is to be erected at 
Vereeniging, which is some 35 miles from - 
Johannesburg. The Brakpan power station 
is the smallest of the three and contains two 
turbo-alternator sets each of 3,000 kw. output. 
The Simmerpan station (Figs. | and 5) is at 
present equipped with four turbo-alternator 
each of 3,000 kw., but the ultimate capacity 
of the station will be 24,000 kw. 

The third power station, at Rosherville, 
(Fig. 2)is not yet completed, but will be the 
largest of all. The generating plant will 
consist of five turbo-generator sets each of 
12,000 kw., these sets being the largest units 
ai present in operation. A general view of this 
station is given in Fig. 3. In addition to sup- 
plving electrical energy this station will also 
supply compressed air in bulk, for distribution 
to the mines belonging to the Eckstein group. 
The compressed air plant consists of four steam. 
turbine-driven turbo-air-compressors, each of 
4,000 to 5,000 н.в. This power station is interesting, there- 
fore, as containing the largest turbo-generator units, and in 
addition to this, the largest air-compressors yet built. The 
Robinson Central Deep compressor station is shown in Fig. 4. 

All these stations are laid out on the most modern lines, and. 
they contain a number of interesting details conducive to 
economy in running and efficiency. "The boilers, economiser 
and chimneys are arranged in units, a separate short steel 
chimney being provided for each pair of boilers. Induced. 
draught is used throughout, each of the above-mentioned 
units having its own separate induced draught fan. The 
system used is novel, the principle employed being that of the 
ejector, so that the fan deals only with cold air, which is forced 
into the chimnev and creates the suction for the flue gases. 
The boiler efficiency attained with this arrangement of the 
plant is excellent, in spite of the fuel used being of only indiffe- 
rent quality. Chain grate stokers are used, and the coal and. 
ash conveying arrangements are carefully designed for efficient 
and economical operation. 

The switchgear is arranged for remote control, the high- 
tension switchgear and "'bus-bars being sub-divided and 
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sectionalised as usual in modern power stations, and built. 


into fireproof cells. 


In these power stations one of the most unusual features, to 
engineers who are accustomed to British conditions, is the 
lightning arresting equipment. As the major portion of the 
transmission and distribution network consists of overhead 
conductors, it is essential that special care be devoted to the 
avoidance of all risk of disturbances of supply, due to the 
direct or indirect effects of thunderstorms, which are severe 
and frequent on the Rand at'certain times of the year. Hence 


Еа. 2.—GENERAL VIEW or ROSHERVILLE POWER STATION. 


the expensive equipment of choking coils, spark-gaps, fuses 
and electrolytic and horn-type lightning arresters, which are 
unnecessary in Great Britain, is indispensable for these power 
stations on the Rand, where any interruption of supply means 


.the complete stoppage of all the mines supplied by the section 


affected. 


The Brakpan power station supplies the mines at the eastern 
end of the Rand through overhead lines at 10,000 volts. There 
is & transmission line at 40,000 volts extending along the 
whole length of the Rand, and in addition to this а cable 
distribution system is laid in the central part of the Rand, 
which is supplied partly from the Rosherville 
power station and partly from the Robinson 
Deep sub-station. 

The energy is distributed to sub-stations at 
the various mines, where it is transformed to 
2,000 volts or 500 volts to suit the mine require- 
ments. There are in all some 32 sub-stations, 
having à capacity of 1,000 to 6,000 kw. each. 
At the Robinson Deep mine a main sub-station 
is placed, and this station is also equipped as a 
compressed air supply station. There are six 
turbo-air-compressors installed, each of 4,000 
to 5,000 H.P., and these are driven by direct- 
coupled synchronous motors. The distance 
between the stations at Brakpan and Simmerpan 
is 15 miles, and between the latter and Rosherville 
about 7 miles. The sub-station at Robinson Deep 
is 12 miles from the Rosherville power station. 
The combined output from the power stations 
of the Victoria Falls & Transvaal Power Co. is 
expected to reach four hundred million kilowatt- 
hours per annum in the very near future. 

The above will show that the formation of this 
Company has been amply justified, and it is 
quite clear that those who control the mining 
groups share the opinions held by their engineers as to the 
advantages to be gained by the mines from a cheap and reliable 
supply of energy in bulk, such as the Victoria Falls & Trans- 
vaal Power Со. is able to offer. There is every prospect of the 
working costs of the mines being reduced to the figures estimated 

by the engineers, when the equipments of the mines are com- 
leted and in operation. 

` Apart from the power stations belonging to the Victoria Falls 
& Transvaal Power Co., there are several large power stations 
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buili by mining groups to generate the energy required by their 
various mines. Of these power stations some were in existence 
before the bulk supply scheme was mooted, whilst others have 
been built on the advice of the engineers responsible to the mining 
groups concerned, and in the belief that such private power 
stations of the capacity in question (sav, 6,000-20,000 kw. 
can give asupply of energy at lower rates than any bulk supply 
company can offer. 

Of these stations that of the Randfontein Estates group is 
the largest, the plant installed aggregating 20,000 kw. in 
modern steam turbo-alternators. The 
supply is three-phase at 6,600 volts, 
50 cycles, energv being transmitted by 
cables laid underground to а number 
of sub-stations in which static trans- 
formers are installed. The power station 
is designed and built оп the most 
modern lines, and contains all the 
appliances and apparatus necessary to 
ensure continuity of supply and 
economy in running costs. The cable 
system is duplicated throughout, and 
is protected against risk of interrup- 
tion bv means of Merz-Price protective 
apparatus, 

Next in point of size is the power 
station of the East Rand Proprietary 
Mines, which will ultimately be nearly 
as large as the Randfontein Estates 
power station. Three-phase current is supplied from this station 
at 3,000 volts, and at a frequency of 25 cycles. The plant consists 
of a 6,000 kw.steam turbo-alternator, and a number of smaller 
steam engine-alternator units. A second 6,090 kw. turbo- 
alternator set will be installed shortly. This station has been 
in operation for some years, but is being modernised and 
enlarged to cope with the increased output required for driving 
the winding engines, pumps, and other new plant. 

Another power station is nearing completion, to supply the 
New Kleinfontein Mines (Farrar Anglo-French group). This 
station also supplies three-phase current at a frequency of 
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25 cycles. The plant consists of turbo-alternator units 
totalling 6,000 kw. at present. Energy is transmitted from 
this station to the various mines belonging to this group. 
Some of the mines are equipped with continuous-current 
motors, and motor-generator sets are being installed to convert 
the three-phase supply to continuous-current for supplying 
these motors. The township of Benoni will also be supplied 
with energy for lighting purposes from this station. 

There is confliction of opinion on the question of frequency, 
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ihe two last mentioned groups having adopted 25 cycles, 
whilst the other stations have chosen 50 cycles. The higher 
frequency was also adopted by the Vietoria Falls & Transvaal 
Power Co. for all their stations after very careful consideration. 

The only apparent advantages of using 25 cycles are :— 

1. Motors of usual outputs and speeds have a slightly better 
efficiency and power-factor (about 1 per cent. average). 
— 9. Where large slow-speed motors are used the power- 
actor and efficiency are considerably higher than those of 50 
cycle motors for the same conditions. 
. This affects such cases as the driving of air compressors and 
stamp mills bv direct-coupled motors, and also is important 
in the case of winding engines driven by large slow-speed 
motors direct coupled to the drum shafts. 

The chief disadvantages of the lower frequency are :— 


l. The plant costs more. 

2. The possible motor speeds are more limited. 

3. The speed of 3,000 revs. per min. is lost, which may 
prevent the use of centrifugal pumps and motor-driven turbo- 
alr-compressors. 

1. 25-cyele plant not being standardised, more spare parts 
have to be kept, and everything required must be specially 
ordered. | 

In addition to the above, should a favourable offer be made 
by the power company for a bulk supply, the consumer has to 
suffer the conversion losses in the frequency-changers which 
must be installed to convert the supply from 50 cvcles to 25 
cycles, and which must be installed by the consumer at his own 
expense. Taking everything into consideration, therefore, 
the frequency of 50 cycles appears to be quite suitable for 
mining work, and its advantages outweigh those claimed for 
the lower frequency by its advocates. 

Distribution.—In earlier days, distribution on the mines 
was usually effected by means of overhead wires. Tho 
tendency now, however, is to use underground 
cables, thus avoiding all risk of interruptions 
from atmospheric disturbances. The overhead 
mains used by the Victoria Falls & Transvaal 
Power Co. are unavoidable to a great extent, as 
cables are not vet reliable at 40,000 volts pres- 
sure, as used for the main transmission lines 
of this Company. 

_ A distribution cable network at 20,000 volts 
18 used for the central portion of the area 
served by the Company, as already mentioned. 
The overhead lines are protected bv earthed 
guard wires run above the conductors, in 
addition to the lightning arrester equipments 
which are installed in the power stations and 
sub-stations. Both the cables and the over- 
head lines are protected on the Merz-Price 
protective system, to lessen the risk of inter- 
Tuption of supply, and the transmission and 
distribution systems have been carefully laid 
out so that, wherever possible, there are dupli- 
tate feeders to each consumer, or group of 76.7 
Consumers, Оп the mines themselves, that is AOR 
to say, on the consumers’ distribution sytems, 
underground cables are now usually laid, the 
extra first cost being considered as a cheap 
form of insurance against risk of interruption of the supply. 

Sub-stations.—The sub-stations are built by the mines to 
the designs of the power company, at least as far as concerns 
the high-tension side. The buildings are practically divided 
into two parts, the high-tension part containing the incoming 
feeders, lightning arrester equipment, isolating switches. 

busbars and step-down transformers, all of which are pro- 
.Vided by the supply company. The low-tension (2,000 or 
900 Volt) side is usuallv arranged by the mine engineers to 
‘Sut their requirements. The high-tension switchgear and 

busbars, &c., are arranged in fireproof cells, as is now usual. 
" he energy is metered to the consumers on the low- 
608100 side of the step-down transformers, from which leads 
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are taken out to the main low-tension distribution switchboard 
'bus bars through- the partition wall. The sub-stations are 
usually built of brick, and the arrangement of the apparatus 
and switchgear is equal to the best that can be seen in Europe. 
The sub-stations underground also compare very favourably 
with the best practice in this country. The switchgear is 
well arranged, and accessible, and the chambers are roomy, 


clean and well kept. 

Applications of Electricity оп the Mines.—The current is 
used above and also underground. The main purposes for 
which current is used are :— | 

Above (rround.— 

For the main winding engines. 

Driving air compressors. 

Electric locomotives. 

Haulages. 

Conveyors. . 
Stamp mills. Ж. 
Tube mills. э 
Crushers. | 
Pumps. 


Shaking tables. | 
Also for driving а number of small-power machines 


used for various purposes in the treatment of the ore. 
Underground.— 
The principal uses found for electricity below ground are :— 
For driving electric winding engines for hauling ore on 
the incline of the reef. 
For operating pumps. 
For lighting. 
Of the above applications, by far the most important is 
that of the substitution of electricity in place of steam for 


driving the winding engines. 
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The wholesale manner in which these electrically-driven 
winding engines are being used on the Rand has no parallel in 
Europe or elsewhere, either in the number of the installations 
or in the sizes of the motors employed. When the electrical 
winding engines now being installed on the Rand goldfields 
are in operation they will form a huge practical exhibition of 
this application of electricity that can only be looked upon as 
astonishing, when compared with the slow adoption of the 
electrically-driven winding engine in Europe, where it had its 
origin; and this is further testimony to the enterprise and 
courage of the engineers responsible for the wholesale adop- 
tion of electricity for this important service, The Eckstein 
group of mines have converted the steam winding engines on 
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their mines for electrical operation, wherever the plant was in 
good enough condition to warrant this. 

А number of the winding engines are driven through gearing, 
whilst the others are driven by motors direct coupled to the 
drum shafts. The geared winding engines are driven bv 
motors running at a speed of 360 revs. per min. The motor 
drives the drum shatt through single reduction gearing, of the 
straight tooth tvpe in a few cases, but mostly of the double 
helical type with machine cut teeth. The slow-speed shafts 
are coupled to the drum shafts either bv Oldham couplings 
or crank dises with drag links. In certain cases, where the 
speed of tlie drum shafts 13 suitable, the motors drive the drum 
shafts directlv, the connection between the motor and drum 


shafts being made bv means of couplings as mentioned above. . 


Several large existing steam-driven winding engines are also 
being converted for electrical operation Бу means of direct 
coupled motors. The peak loads on the motors of these 
engines vary widelv, the smallest peak being about 400 m.P., 
and the largest peak output of the motors for winding engines 
for moderate loads and depths being about 2,000 m.p. The 
peak loads on the motors driving the converted winding 
engines used for heavy loads and depths of about 4,000 ft., are 
from 3,600 to 4,000 H.P. 

In addition to these converted winding engines, a large 
number of new electric winding engines are being installed, 
having motors of varving maximum outputs from about 
400 н.р, to nearly 6,000 H.P. The higher figure is the peak 
horse-power of the motors driving the two largest electric 
vinding plants ever vet built, and which are capable of raising 
8 net useful load of 8 short tons from a depth of .4,000 ft. 
and at а maximum speed of over 50 ft. per second. These 
winding engines are driven by two direct-current motors. 
controlled on the Ward-Leonard svstem, in conjunction with 
à motor-generator, without flywheel storage. The drums of 
these engines are cylindro-conical so as to reduce the peak 
loads to the minimum. 

By far the greatest number of the winding engines on the 
Rand are equipped with three-phase motors with liquid rheo- 
static control. In special cases, where comparison between 
the three-phase svstem and the alternative svstem emploving 
Ward-Leonard control and direct-current motors on the 
winding engine shows considerably in favour of the latter, 
the Ward-Leonard system of control has heen adopted. 

It is worthy of note that out of a total of over 100 electric 
Winding plants, not a single Ilgner converter set is to be found, 
and the number of plants operated on the Ward-Leonard 
System is a small proportion of the total, although the two 
largest plants are equipped on this svsteni. The Ilener fly- 
wheel storage system has never been looked upon with favour- 
able eves by the engineers on the Rand, whio, as practical men. 
Iecognise that simplicity and absence of complication in the 
winding plant are more valuable in the long run than a slightly 
lower running cost. 

, it might be anticipated that the power company would set 
its upon the maximum momentary peaks for each consumer, 

80 as to avoid the sudden throwing on of heavv peaks on to the 
station when a number of large winding engines are started 
together. No such limits are specified, however, as it is 
expected that the fluctuations in the total load on the power 
station will not be very considerable. owing to the large steady 
load due to the use of motors for other purposes on the mines, 
and also because the peaks from the various mines are not 
likely to coincide, hut will cancel out to а great extent. 

When all the electric winding plants now being installed 
are in full operation the total horse-power, and also the number 
of motors used for winding purposes, will be larger than can be 
seen within a similar restricted area anywhere else in the 
World. The winding problem has been boldly faced and 
treated with the practical common sense that is one of the 
tharacteristic qualities of the engineers on the Rand, and the 
‘ystems used have been adopted, not at haphazard, nor by 
lavishly following European practice, but after careful study 
and selection of the svstems best suited to the conditions of 
the country and ‘its mining ‘methods. 
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In closing these remarks it must not be forgotten that the 
conditions on the Rand are quite unlike anvthing met with in 
Europe, as many of the vertical shafts are 1,000 ft. deep, and 
the unbalanced loads on the engines due to the rope when 
hoisting from this depth are enormous. When men are being 
lowered down these shafts, therefore, three-phase motors have 
to run under counter current, and the problem of designing 
safe and satisfactory controlling gear for such conditions is not. 
an easy one, owing to the large amount of energy which has to 
be dissipated in heat in the rheostats, at voltages considerably 
ahove the normal rotor voltage. 

In the case of some of the larger winding engines on mines 
belonging to the Eckstein group, where these conditions are 
exceptionally severe, electromagnetic brakes are being pro- 
vided on the motor or drum shafts, for use in case of failure of 
the supplv, or in addition to the usual mechanical brakes. 
Engineers are divided in their opinions upon this feature, 
which is a new and untried one in winding plants, and it is 
still to be seen whether this brake will do what its proposers 
expect, or whether it would not have been safer and preferable 
to provide Ward-Leonard equipments for the winders in ques- 
tion, as recommended bv the leading Continental firms, who 
have had a wider experience of three-phase winding plants 
than anv of the British firms, and therefore better appreciate 
the peculiar difficulties to be overcome in these cases. This 
and manv other points will be cleared up in the course of a 
few months, when the plants are put into operation. 


Air Compressors. —Next to winding plants the largest motors 
are to be found in air compressor plants. As stated above, 
the largest air compressors are those installed in the Power 
Company's stations at Rosherville and at Robinson Central 
Deep. These compressors are of the rotary tvpe, divided into 
two stages, and provided with water-jackets on the casings. 
The air is delivered at about 110 1b. per square Inch. "The 
characteristic curves of the rotarv compressor for volume and 
pressure are verv similar to those of the centrifugal pump, a 
drop in pressure resulting in the quantity of air supplied being 
increased, so that the load on the motor increases as in the 
centrifugal pump motor. 

The motor-driven rotary compressors are supplied with 
synchronous motors of similar design to a turbo-generator, 
and of 4,000 to 5,000 H.P. output. The reciprocating com- 
pressors do not require anything approaching this power. The 
maximum is about 1,500 H.P. Motors of the synchronous 
tvpe as well as the induction type are used, according to the 
conditions. 

The object of using svnchronous motors is to make these 
serve as power-factor unprovers, by over-exciting the fields, 
so that the power-factor of the whole local distribution circuit 
is raised. Where a number of air compressors are installed in 
one station. both induction. motors and svnchronous motors 
are used, the latter on one or more sets only, so as to counter- 
act the low power-factor of the compressor motors (slow-speed 
induction tvpe). winding plant motors and other induction 
motors, at that particular sub-station. "The svnchronous seta 
are started up bv special auxiliarv induction motors coupled 
through gearing and clutches to the compressor shaft, com- 
pression being relieved whilst starting up. 


Locomotives.—Until recently electric locomotives had not 
been much used, and the number now in use is not large. The 
largest and most Interesting are a number of three-phase 
locomotives for use on the City Deep and Crown mines for 
pulling trucks on З ft. 6in. standard gauge lines on these 
mines. The rating of these locomotives is about 300 H.P., 
which 1s developed bv two three-phase motors each of 150 H.P. 
The motors are placed high on the frame of the locomotive, and 
drive a countershaft through spur gearing, this countersha ft 
having crank dises at each end, which transmit the power to 
the driving wheels through vertical and horizontal coupling 


Two overhead trolley wires are used, with the rails ag 
The operating voltage on the 
Each locomotive is 


rods. 
third conductor of the svstem. 
trolley wires and motors 1s 2.000 volts. 
provided with air compressor and vacuum pumps, electrically 
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driven. The locomotives are each composed of two half loco- 
motives, which are normally close-coupled together and run 
as one unit. When necessary the two halves can be un- 
coupled and used separately, each dealing with half the load 
which the complete locomotive could handle. 

Haulages and Conveyors.— The motors used for, haulages 
vary from about 20 н.Р. to about 75 н.Р., and are usually of 
the slip-ring rotor type. whilst conveyors require motors of 
1] Е.Р, and upwards. There is nothing special in this appli- 
cation of electrical driving. 

Stamp Mills.—These form one of the largest applications of 
electrical power on the mines, and also one of the most impor- 
tant. The mills are very seldom shut down, so that the motors 
employed must not be too heavily rated, and must be of 


robust construction. 


The chief requirements for motors for this use are :—Robust . 


construction. Ample bearing surfaces, with strong shafts and 
automaticlubrication. High startingtorque. High efficiency 
and power-factor. 

The first requirements ensure satisfactory running for long 
periods without attention. The last three requirements are 
also vital, as they affect the running costs of the mills. 

The question of the different methods of driving stamp mills 
has been widely discussed, and there are still different opinions 
83 to the best буре of motor and best method of driving. In 
the case of the East Rand Proprietary mines, the stamp mills 
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ciency of the squirrel cage motors used is somewhat lower 
than that of the slip-ring type, owing to the necessity of design- 
ing the motors to give a high starting torque—the difference 
in efficiency is of the order of 14 to 2 per cent. in favour of the 
slip-ring motor. This is considered as compensated for, how- 
ever, by the reduced risk of stoppages obtained by using the 
squirrel-cage type of motor. 

Tube Mills.—Tube mill motors are required to fulfil prac- 
tically the same conditions as for stamp mills. The starting 
torque requirements are, however, even more severe than for 


‚ the latter, 200 to 250 per cent. of normal full-load running 


torque being often necessary to start the tube mills. Slip- 
ring motors are perferable for this duty, and have given entire 
satisfaction. The motors are usually of 60 to 100 в.н.Р. and 


run at 600 revs. per min. | 
Pumps.—The number of pumps employed in the surface 
ant of & gold mine is considerable, and this forms quite & 
good motor load in itself. For a surface plant comprising 100 
stamps, the total horse-power of the motors installed for 
pumps may reach 600 B.H.P. The pumps are mostly centri- 
fugal pumps of the * Morris" type, driven by direct-coupled 
motors. А pump is usuallv installed as a spare for the tailings 
wheel, so that the latter can be cleaned or repaired without 
stopping the mill. 

Tailings Wheels.—The motors used for driving the tailings 
wheels are of 35 to 50 H.P., usually driving by belt on to reduc- 
tion gear, as the speed of the wheels is very low. Owing to 


Fie. 5.—Generav VIEW ок SIMMBRPAN POWER STATION. 


are connected in groups to separate line shafts which ope-ate 
the stamps directly. The motors run at 104 revs. per min., 
and the rotors are connected direct to the line shafts. As the 
frequency is 25 cycles, the power factor and efficiency of the 
motors are good, and losses in ropes, belts, or gearing are avoided. 
, The motors are exposed to severe vibration from the stamp 
mills, and in case of any breakdown the time spent in 
Tepars means stoppage of the stamp mill. driven by the faulty 
motor, as there is no chance of using a spare motor. А 
number of the stamp mills on the Eckstein mines are also 
driven by similar slow-speed motors. running on a frequency 
of 50. cycles, The large new stamp mills of the Randfontein 
Estates, on the contrary, are driven by high-speed motors. 
This is the largest stamp battery in operation on the Rand 
and contains 600 stamps, each weighing 1,650 lb., arranged in 
units of 10 stamps. Two such units (totalling 20 stamps) are 
driven through countershafts by motors of 100 B.H.P. These 
motors are of the squirrel-cage type with compensator starters. 
‚ The new stamp mills of the Roodepoort United Main Reef 
G.M. Co. (General Mining & Finance Corpn.), containing 100 
EAM, each of 1,901 №. weight, are driven by 50 B.H.P. 

otors of the squirrel cage type with starting compensators, 
each motor driving by belt on to а countershaft, working 10 
stamps. The preference shown for the squirrel-cage type of 
motor for this work, is due to the absence of slip-rings and 
sliding contacts in these motors. There is alwavs a certain 
$mount of vibration. present, and this, combined with grit, 
sooner or later causes trouble with the slip-rings. The effi- 


the large amount of inertia to be overcome when starting the 
tailings wheel, high starting torque is required, making the 
slip-ring motor most suitable for this work. 

Other Uses.—In addition to the applications mentioned, 
motors are used for many other purposes, such as driving 
crushers, sorting belts, shaking tables, rock hoists, elevators, 
extractor house plant, &c., but there is nothing of particular 
interest in these uses. 

Underground Uses.—Owing to the great depth to which the 
Rand mines are now being worked, it is necessary to do the 
hauling of the ore in two stages in some of the deeper mines. 
The deepest vertical shafts are just over 4,000 ft. in depth, 
and it is intended to work down the slope of the reef to an 
ultimate depth of about 10,000 ft. Winding engines are 
therefore being installed underground at the bottom of the 
main shafts, to haul the ore up the incline and deliver it to the 
main winding engines which haul the ore to the surface, - 

These underground winding engines are also being electric- 
ally driven. Owing to the comparatively small depths from 
which they are at present hauling, the motors required are not 
of the same large sizes required for the surface winding engines, 
but in the near future the power requirements for underground 
haulage will increase very considerably. The only special 
point of interest in these winding engines arises from the fact 
that the whole machine must usually be sectionalised, to enable 
the parts to pass down shafts of limited dimensions. This 
affects the whole design of the plant, in limiting the sizes of 
the drums, and, therefore, indirectly settling the speed and type 
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of motors, and often making the use of gearing compulsory. 
It is probable that most of the underground winding engines 
installed will be driven by three-phase motors. There are a 
number already in operation and more in course of erection. 
Pumping Plant.—Up to the present time the centrifugal 
pump does not appear to have met with much favour on the 
Rand for underground pumping. The plunger pump is 
widely used, and appears to have given every satisfaction. 


There are signs of a more extended use being made of the 


centrifugal pump, and should the results prove as satisfactory 
as thev have elsewhere, this type of pump will probably be 
much more widely used. 

Locomotives Underground.—Electric locomotives are not used 


anywhere underground on the Rand (so far аз the author knows), - 


and although trials have been made with petrol locomotives, 
по information is yet available regarding the results. There 
appears to bea number of cases where electric locomotives 
could be employed underground with advantage, but labour 
appears to be so cheap that engineers are doubtful whether 
electrical haulage could be substituted with economy. 

This question appears to be receiving consideration by the 
engineers, however, and probably it will not be long before a 


trial installation will be put down somewhere, where the con-. 


ditions appear to be favourable. In view of the large number 
of successful installations of underground locomotives on the 
Continent, there is certainly good reason to anticipate that 
the introduction of electric haulage underground would be 
economical on the Rand in mines where favourable conditions 
exist. Apart from the above purposes, electricity is only used 
underground for lighting. 

The foregoing gives an idea of the great developments that 
have taken place on the Rand in the extensions of the use of 
dectricitv, There is no gainsaying the fact that the formation 
of the power supply company has to a great extent accele- 
rated these developments, and in the absence of a cheap supply 
of electrical energy in bulk, the Rand would not occupy the 
position which it very soon will, as the best equipped goldfield 
in the world, containing more new applications of electricity, 
and these on a larger scale, than any other mining centre can 


boast of, 

Diamond Mines.—The conditions existing in diamond 
mines, and the plant required, are essentially different from 
those met with in gold mines, and there is not so large a field 
for the application of electric driving. The De Beers Company 
have a large power station equipped with turbo-generators for 
supplring energy to the mines, and also for lighting the town 
of Kimberley. Electric winding is not used either on these 
mines or on the Premier Diamond Mine. Motors are used for 
dnving haulages, conveyors, crushers, washing plant and for 
pumping and lighting. 

The conditions of hoisting are not so favourable to the use 
of electric winding plants under present conditions as those 
existing in gold mines. In the Premier Diamond Mine the 
found is hauled from the mine, which has open (quarry) 
workings, by an endless wire rope haulage, which is driven by 
an economical type of steam engine, running on a practically 
constant load; this engine is installed in the power station. 
Under these conditions it is not easy to make out a good case 
for electric winding. As the mine increases in depth, how- 
ever, the conditions will be unfavourable for апу extension of 
this system, and more favourable for the use of electrically- 
driven winding plant. 

_ The quantity of blue ground hoisted per dav is about 
#1000 short tons, and from this the magnitude of the plant 
required сап be gauged. Electrically-driven haulages are 

used in the workings as feeders for the main haulage, and a 
number of motor-driven centrifugal pumps are in use. The 
Workings are lighted by arc and incandescent lamps. The 
power house has been in operation for some years, and is not, 
therefore, worth special mention. 

Rhodesian Gold Mines.—Such far-reaching developments 
as have taken place on the Rand goldfields cannot be antici- 
a Jh а country like Rhodesia where the gold mining 
ndustry is now only in its early youth, as compared with that of 
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the Rand. In fact, there are underlying differences between 
the mining conditions in the two fields. The Rand gold bear- 
ing reef has been closely delimited, so that its contour, extent, 
and slope are fairly accurately known, as is also the grade of 
the ore. Under these circumstances, mining becomes prac- 
tically a purely commercial proposition, working expenses on 
the one side, and value of the gold recoverable per ton of ore 
being known, whilst the grade of the ore is known to be prac- 
tically uniform within narrow limits. 

In Rhodesia no reef at all resembling the Rand Reef has 
been located, the majority of the reefs at present worked 
being much richer than the Rand reefs, but patchy and 
variable in depth. Moreover, water is mostly scarce in 
Rhodesia, and coal is very dear. In consequence of these 
conditions, a mine with а 40-stamp battery is а large mine in 
Rhodesia, where the majority of the mines have five, 10, and 
in а few cases 20 stamp plants. For such small plants there 
is, of course, practically no scope for the use of electricity. 

The bigger mines, however, have put in electrical power 
plants, where the conditions are suitable. The mining centres 
are widely scattered, and this condition is not favourable to 
the installation of central power stations for giving а bulk 
supply of power to the different mining centres. 

Owing to the scarcity of water and cost of coal a number of 


the mines have installed suction gas engine plants for driving 


their machinery. The fuel used is wood charcoal, but many 
of the mines are already finding difficulty in obtaining sufficient 
fuel, having denuded the country of timber round the7mines, 
and thus having ever-increasing fuel transport charges to face. 

The Bushtick Mine has a large suction gas engine plant, 
comprising two 230 в.н.Р. gas engines with producers, belt 
driven, 60 cycle, alternators, and а number of motors. The 
generator units are run on separate circuits and cannot be 
operated in parallel, which ти; detract from the flexibility 
and economy of the plant. The working costs are low, and 
the attendance required by the plz ^t is confined to the perio- 
dical stoking of the producers by native labour. Difficulties 
have been experienced in a number of these plants owing 
apparently to the effect of the altitude upon the engines not 
having been sufficiently appreciated by designers, but, on the 
whole, such installations appear to operate satisfactorily. 

Electrical driving is also extensively used on the Globe and 
Phenix Mine, Giant Mines and Jumbo Mines, which have 
steam-driven generating plants, and motors for driving most 
of the surface plant except the winding engines, which are 
steam driven. 

Sufficient has been said to show the present position of the 
Rhodesian mines as a field for the operations of the electrical 
engineer, and whilst large developments are not to be expected 
for the present, yet the mining resources of the country are 
comparatively speaking so unexplored that no one can safely 
foretell to what extent electricity may be applied in the mines 
of Rhodesia in the future when this country has been really 
prospected and its mineral resources opened up. 

In closing this necessarily brief account of some of the work 
that has been carried out by our brother engineers in South 
Africa during the last two or three years, the writer tenders 
his thanks to the mechanical and electrical engineers respon- 
sible for the installations referred to for their courtesy in 
furnishing information concerning their installations. 

If the relations between engineers in this country were as 
free and easy and untouched by professional jealousy as is 
the case in South African engineering circles, it is probable 
that both the engineering industry and those connected with 
its well-being would be the gainers, and that progress would be 
accelerated. Mutual exchange of ideas, friendly criticism, and 
discussion between the engineers engaged in tackling the 
various comprehensive schemes of electrification on the Rand 
have certainly helped forward the progress of electrification. 

The results of the working of the several large electrification 
schemes now nearing completion will, no doubt, be watched 
with great interest in this country, as well as in South Africa 
and it is to be hoped that the enterprise and boldness displaved 
by all those concerned in the initiation and carrying out of 
the work will be crowned with well-merited success. ~ 
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The Elimination of Risk in the Use of 
Electricity in Mines. 
Ву PROF. W. M. THORNTON, D.Sc, D.ENG, МА.Е.Е. 


Sunmary.—The risks that are here particularly considered are those from explosion and from shock. Risk of explosion from switch boxes and 
{ше boxes can be eliminated by adopting a simple flame- proof method of construction. Danger would be eliminated if the supply of electrical energy 
were cut off whenever gas is present, and automatic apparatus for this purpose has been devised; but this has to stand the test of practical 
working before it is generally adopted. There does not seem to be much risk from electric oscillations giving rise to sparks (from armoured 
cables) of sufficient energy to cause ignition. Danger arises from coal dust as much as from gas, but risk from the former may be eliminated by 
ertain precautions. Risk of shock can be overcome by effective earthing. It is suggested that a certain number of mining electrical engineers 


thould be appointed amongst the new sub-inspectors. 


The Report of the Departmental Committee recently issued 
marks the end of the second stage in the use of electricity in 
mies. The first was that of direct current оп a small scale for 
pumping and haulage, with some lighting, ending with the 
Report of the Committee appointed in 1902. The last seven 
rears have been remarkable in the history of coal mining in 
tis country and abroad, for the introduction of electrical power 
o à scale unthought of 10 years ago. The special features of 
this increase have been the emergence of the three-phase system, 
ad à very necessary improvement in the mechanical construc- 
поп and enclosure of machines and distributing gear. 

It was inevitable with so flexible and powerful an agent 
расед in the hands of men who, as attendants, could not be, 
i the nature of the case, highly skilled in the working of 
dectric plant, that risks should be taken which, it is not too 
uuch to sav, would not have been taken in well-equipped work- 
lup above ground. The old-fashioned switchboard, for 
stance, consisting of а wooden panel with a few open-tvpe 
witches and fuses, placed across a corner to give access 
behind, and guarded or not in front by a hand rail, which was 
uid 18 still to be seen in medium pressure colliery installations, 
ras only safe because of the small power handled, its limited 
тшде of application and the few men required. To have ex- 
tended such a system a hundred-fold would have been to court 
disaster, and it speaks well for the quick response of the elec- 
tal industry that, when large powers and higher voltages 
‘ame Into use, the generating and distributing systems rapidly 
proved. But even in the few years that electricity has been 
wed in mining, habits have had time to be established. In the 
old days, before electricity, it was the chief duty of the colliery 
зщеег to design apparatus to be made at the colliery. This 
labit, good in many ways in mechanical engineering, has been 
‘tended in the present day to electrical gear, with results 
nich are not so good. In fact, it may be said that at the 
кещ time the greatest risk in the use of electricity 
Ш mines lies in the number of home-made or designed 
fwe, switch or distribution boxes and similar devices 
w he found in almost every installation. The design of these 
$ sometimes excellent, but more often primitive, and so long 
& this class of apparatus remains in use there 1s risk from 
I. [f there is one part of mining plant of which the quality 
Huctuates more with price than another it is the electrical. 
Пе difference between “that will do” and “ that’s a good 
thing” does not, ав a rule, mean 25 per cent. on the 
otal capital cost of auxiliaries as distinct from the main 
machines, and it is generally worth it in the underground 
equipment, 

The first thing, then, to do in the third stage of electrical 

evelopment now beginning is to eliminate risks due to im- 
р erfect Fear accumulated in the past, whether in ignorance of 
үү danger or from false economy. This is emphasised bv 
БМ Report under the head of “ Proper Construction and 
rem aintenance necessary for Underground Work." The 
Pa would be a suitable time for a manager having doubts 

л part of his equipment to revise it in the light of the 

ts. Specific dangers which may arise in the use of electricity 

ground are (1) ignition, (2) shock. The gas (methane) 


given off by coal seams is readily ignited. Like all inflammable 
gases, ita behaviour when ignited may be regarded in two ways. 
In the first place, if an enclosure is quite full of а mixture of air 
and gas, in which the proportion is about 20 per cent. or more 
of gas, a flash or flame will not ignite it provided the flash 
takes place within the gas. "The mixture has not enough oxygen 
tosupport combustion. If, again, a flash takes place at the 
lower surface of & body of gas which has accumulated 
slowly, there is not a violent explosion ; the flame travels along 
the gas layer, picking up its oxvgen as it goes, often returning 
and even passing to and fro several times, disturbing the gas 
by its heat and movement, until, if there is a sufficient quantity 
of the latter left, an explosive mixture is formed and there is a 
detonation. Since these slow accumulations are invariably 
near the roof —methane being much lighter than air—it follows 
that where there is even the remote possibility of the presence 
of gas, fuse boxes, switch boxes, even distribution boxes without 
fuses, should be kept as low as possible and never placed high 
against the roof. 

Wherever it is absolutely necessary to use such boxes in 
places where gas may enter it is, however, possible to prevent 
danger entirely from anything of the nature of a flash or 
miniature explosion which may take place within the box. The 
improved boxes are known аз flame or explosion proof, and are 
based on the simple device of providing the cast-iron contain- 
ing box and lid with a planed flange about 13 in. wide, so 
arranged with bolts not more than 5 in. apart that the lid 
flange beds uniformly all over its surface, metal to metal. No 
rubber joint 18 necessarv, or indeed advisable, the essential 
principle upon which the construction is based being the cooling 
of the flame and hot gases of the internal explosion to such a 
degree that when they blow out through the exceedingly narrow 
space between the lid and box thev cannot be seen, nor can 
they ignite gas outside the box. Like other good things, these 
boxes are not, however, quite fool proof. They depend upon 
having flanges clean when bolting up, upon having the bolts 
well and truly secured, and upon the efficiencv of the leading-in 
stuffing boxes; but they are an enormous advance on much 
that is in present use. 

The simplest wav of eliminating danger from gas is to cut off 
the electrical supply the moment gas is observed near the 
electrical gear, and to do so at some remote point—not at the 
gear in question unless fully enclosed. This rule (15) if 
rigorously obeyed would go far to remove the objection which 
is sometimes expressed to the use of electricity anywhere in coal 
mines. If the gas is т small quantities it can generally be 
removed quicklv. Needless to sav, large quantities should not 
be present, unless thev occur accidentally bv reason of a fall 
or sudden break of roof. Except under conditions of urgency, 
such as might occur in dealing. with a rush of water, it is 
difficult to justify т general the risks taken in the use of elec- 
tricity in places where gas тау be present in an explosive 
mixture. It cannot, however, be too widely known amongst 
mining men that electrical apparatus can be made, and is made, 
to work under any conceivable conditions with perfect safety ; 
but until such apparatus is universally used, and is fool proof, 
greater safetv lies in keeping electricity at a distance from gas, 


as the rules direct. 
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A device has been recently introduced for the purpose of 


automatically cutting off electrical pressure by the heating of a ` 


platinum wire operating a switch relay when gas accumulates 
in dangerous quantities. If this can be made to work under all 
conditions of hard usage, with pilot cables thoroughly safe and 
the gear operated by current at low pressures, it will be most 
useful. Before, however, it can hope to be generally adopted 
it must be demonstrated that there is absolutely no risk in 
its use or under any condition of working. 

A suggestion has been recently made that there might be 
sparks from electrical oscillations induced on the sheath 
of a lead-covered or armoured cable by the high-frequency 
oscillations of current which occur at the moment of interrupting 
a сеш by a switch. The suggestion is one which must be 
considered, for to prevent such oscillations the earthing of a 
sheath has to be continuous—that is, every few yards should 
be earthed! The only question is whether the energy of a 
spark formed in this way could be sufficient to fire gas. From 
experiments by the writer it appears that short, thin, high- 
tension sparks between copper wires in an explosive mixture 
dy not ignite gas provided that the wires are nearly touching. 
There seems to be, as it were, a certain volume of spark neces- 
‘ary to ignite gas, in the same way that there is a minimum 
lash for the ignition of coal dust. On the other hand the 
sparks obtained from conductors upon which electric waves from 
a wireless transmitter impinge, can readily ignite gas. A risk 
of this kind may be classed as remote in practice, but until 
definite experimental tests have been made on а large scale it 
«annot be dismissed. Should the induced sparks be found in 
ài case strong enough to ignite gas there is no remedy but to 
remove the plant. In the opinion of the writer there is not, 
fom the preliminary trial, much likelihood of this being 
necessary, especially with three-phase systems. 


700 Volts. 


100 2300 300 400 500 600 
15. ].—CoMPARISON oF SAFETY OF ALTERNATING AND DIRECT CURRENTS. 
B= Ratio of least Alternating to Jeast Direct Current to produce ignition of Ooal Dust, 


-Although it has been known for over 30 years that coal dust 
В ап active agent in transmitting mine explosions, it is only 
within the last year that it has been shown to what degree it 
шау be ignited directly by electric flashes. Any powder con- 
‘ining volatile matter, provided that it is finely divided and 
freely supplied with oxygen, can, under suitable conditions, 
burn so rapidly as to give a detonation. To cause this to take 
place a certain size of flash or flame is necessary. In general 
t may be said to be about the size of a safety lamp flame, 
though there are no records of dust being ignited by a sound 
safety lamp in the absence of gas. Thedust which can be shown 
to be most sensitive to ignition is the very fine powder found 
on the roof and timbers. If by an accident such as a fall of 
‘oot there is enough vibration, either of the ground or air, 
to shake some dust down into suspension, the conditions are 
Tight for the transmission of a flash occurring at a broken cable, 
or а fuse blowing in consequence of damage done by the fall. 

wo steps, however, are usually necessary—the disturbance of 
the dust and the flash following. Under certain conditions 
these may be merged into one. There may be fixed, close to 
the roof, a fuse box which is not flame proof, or one in which 
there may be a short-circuit between the line terminals or to 
the frame, set иэ by the blowing of the fuse. Such a violent 
atc 18 of the nature of a miniature explosion, and can be shown 
^ disturb dust in its immediate neighbourhood. If this is of 
: highly combustible nature—and most of the great dust- 
transmitted explosions of late years have been in seams giving 
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readily ignited dust—the flame is continued by a small ex- 


ternal ignition, not a detonation. ‘This disturbs more dust, 


and the process continues, with the flame travelling ana the 
pressure rising, until the ignition becomes a detonation and the 
great damage begins. 

The first point in the elimination of risk by direct ignition ot 
coal dust by an electric flash is the provision of cables, fuse and. 
switch boxes of such a design that no flame can emerge though 
there may be flashes within. In addition to this there should be 
no possibility by the omission of insulating fins or bv imperfect 
design, of so violent a short-circuit developing that the box is 
broken. Such things are not unknown. 

Where unarmoured cables are secured to the roof timbers- 
they should be far enough apart to render remote the possi- 
bility of their ends coming into contact in the case of a fall 
breaking the cables. In addition to this, thev may be at the 
time carrying current. In the case of medium pressure direct 
current the flare may be considerable, especially if the break 
draws out slowlv. There is no remedy for this. Unarmoured 
cables are out of place in а mine, unless they can be fixed in 
such a position that there is no dangerof their being broken, or 
that there is no coal dust or gas in their neighbourhood. 

The risk of ignition depends very greatly on the electrical 
pressure used. Figs. 1 and 2 (which are reproduced by per- 
mission from the “ Transactions " of the Institute of Mining 


Ampe: es, 
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Fic. 2.—LEAst CURRENT REQUIRED TO IGNITE А Сгоср OF Солі, Dvsi 
WHEN THE CURRENT IS INTERRUPTED BY A Quick Break SWITCH, 


A, Alternating Current Power Factor, O'R; B, Direct Current, Non-Inductivej C, Direct 
Current with some Inductance. 


Engineers) show very clearly the advantage of the use of low 
pressures, especially with alternating currents. They also 
illustrate the very great gain by the use of alternating currents, 
so far at least as the risk of igniting coal dust by their inter- 
ruption is a determining factor. 

The amount of coal dust necessary to transmit a dust ex- 
plosion is about one gramme per cubic metre of air. Such a 
quantity is frequently found, especially where high-speed 
haulage is used. The most direct way of obtaining safetv 
from it is by preventing its formation. This сап be done at the 
start by the use, for example, of hydraulic power to bring down 
the coal wet, and by enclosing tubs as thoroughly as possible. 
It can be removed to some extent by brushing, or, much better, 
by a fan collector. It can be kept down by sprinkling with 
water, or, a more recent suggestion, by the use of a binder, such 
аз soap or caustic soda with water glass in the water. Ina 
mine with the coal dust either removed or fixed, the danger of 
а local ignition of gas spreading through the workings would 
be entirely removed. This would not, of course, lower the 
standard of electrical plant, for all the conditions which 
apply to safety against ignition extend to prevention of shock. 

It is probable that many explosions are initiallv propagated. 
though not started. by a weak mixture of vas and dust. This 
is more dangerous than either alone, for while it requires about 
6 per cent. of gas to be dangerous, or a dense local cloud of 
dust, from 1 to 2 per cent. of gas 1s sufficient, when mixed with 
dust, to continue an ignition with violence. "These points do 
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not seem to be quite fully appreciated either by mining men or 
electrical engineers. Danger from safety lamps may be said 
to begin when kept alight in 6 per cent. of gas ; but a much 
weaker mixture in a dusty place would be ignited with ease by 
a flash, whether electrical or otherwise, of the size of a match 
flame. This should be demonstrated in every colliery centre. 

With regard to risks from shock, Appendix B to the Com- 
mittee’s Report shows the proportion of deaths from shock to 
those from electrical ignition to be seven to one. It should be 
known that the intensity of a shock is not in the first instance 
proportional to pressure. In other words, it is current that 
kills, so that a low pressure operating on a person whose 
resistance has been lowered by working in a moist atmosphere 
or by freely perspiring, may be fatal. From 80 to 100 volts is 
the lowest which, under the most unfavourable circumstance, 
may he regarded as dangerous. A severe shock can be had 
from 50 volts with hands moistened with slightly acid water ; 
and with a weak heart there might even then be danger. 

If every part which could be touched by the hands were 
efficiently earthed under all conditions of normal working 
danger from shock would be eliminated. An analysis of the 
cases of shock in the above appendix shows that out of 53 cases 
in which there was no doubt of the cause 27 were from abrasion 
of cables, 19 from apparatus, switches, controllers, &c., and 
seven from machines, chiefly coal cutters. In view of the 
increasing number of deaths from shock the merit of the new 
tule as to armouring cannot be questioned, though it will no 
doubt be felt by some to be stringent. One of the first duties 
of the new sub-inspectors, so far as the use of electricity is 
concerned, will be to learn the details of efficient earthing. 

In reference to this it may be opportune to point out that 
rarely in the progress of any industry has there been such an 
opportunity for ensuring that new rules should be efficiently 
carried out. An important part of the inspectors’ work will be 
the review of the electrical plant; but unless each one has 
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special electrical knowledge this is likely to muss fire. Would 
it nat be possible to appoint amongst them six men not primarily 
miners, but mining electrical engineers, one for each of the great 
divisions (Scotland, the North of England, Yorkshire, the Mid- 
lands, Lancashire and South Wales), whose first duty should be 
to go round with and instruct the others in electrical matters ? 
А year or two of instruction of this kind would do more to raise 
the level of general knowledge of electrical work. amongst 
mines inspectors than much indirect experience, and would no 
doubt benefit manufacturers by improving the demand for 
higher class apparatus. Since the Committee have decided 
not to approve officially certain types or designs of apparatus, 
it is all the more necessary that some uniformity of standard 
should be more or less agreed upon by those whose work it will 
be, amongst other things, to inspect plant. The confusion at 
present is infinite; every variety of electrical apparatus, from 
the best to the worst, is found in coal mines, and although it is 
perhaps impossible to expect the same standard of outlay in а 
small struggling colliery as in great combines, there is no reason 
why the worst should be anywhere permitted. 

The six general heads under which the Committee summarise 
their work show that they consider the time has come for a 
general “ tuning up " of the use of electricity in mines. It has 
of necessity to be withdrawn where there 1s risk of ignition ; 
mechanical construction shall not favour an ignition in a motor 
room spreading ; shock is to be avoided by complete earthing ; 
switchgear is to be efficient and under a responsible person ; 
both switchgear and cables are to be made mechanieally 
stronger; the manager must formally appoint an “ elec- 
trician," who will svstematicaliy report to him. These are зо 
great an advance trom the point of view of safety and reliability 
that it is not too much to say that they mark a new era in the 
use of electricity in mines т this country. It only remains for 
workmen, managers, manufacturers aud inspectors to co-operate 


in making them effective. 


Special Risks in the Application of Electricity 


toMining Work under S. African Gonditions. 
By H. J. S. HEATHER, МА.Е.Е. 


Summary.—Attention is drawn to the special conditions prevailing in South African mines, and the subject is discussed from the points of view 


(l 


factory, A table is give 
sidered, the conclusion be 


In its capability of being safely operated by unskilled atten- 
dants, when once it has been properly installed by skilled 
engmeers, electric plant exhibits one of its greatest virtues. 
But the skilled engineer must remember to guard against the 
defects which this quality involves; the ignorance of the 
unskilled attendant in mining work can, and does, attain pro- 
portions that at first sight would seem quite impossible. The 
Writer's experience may, perhaps, in this direction be wider 
than that which most people have had the opportunity of 
‘ollecting. He has had to deal not only at home with the 
English miner, but in the Transvaal with Boers, Kaffirs and 
Chinese, and he has found that the degrees in which astute- 
"ess and simplicity are combined in these different classes of 
'ahourers present an extraordinary amount of variation. Не 
bn Dad cases where it has been found necessary to keep bare 
per overhead wires alive in order to prevent them being cut 
| to make bangles, and where leather belts have been kept 
ate 24 hours a day so that they might not become boot 
fs *. An ignorant white. colonial attendant has suggested 

a mme manager, to whom energy was being sold by meter, 


) safety ав regards life, (2) safety as regards plant, and (3) safety as regards continuity of service. These points of view are each liable to be 
depending upon the position of the individual. In South Africa, ignorance, curiosity and wilful tampering are important 


tiven extreme importance, 
n showing the conditions under which shocks may be received, and the question of protection by earthing is con- 
ing reached that the neutral of a three-phase system should not be earthed. 


that putting a solution of sal-ammoniac into the meter would 
cause 1t to read slow, to the great advantage of the consumer. 

The failure to realise the danger that may lie in touching 
electrical wires and apparatus is, of course, not to be wondered 
at. The dread of great heat is perhaps by now instinctive in 
the human race; but in all probability, if this is so, we have 
only got at present far enough to dread heat when it is accom- 
panied by light. One still has to learn that in a tropical 
climate one cannot pick up pieces of iron that have been lying 
in the sun, just as the newcomer on a mine has to learn that 
drills in the sharpening shop may be unsafe to handle. For 
very many years to come, therefore, we cannot expect that 
the ordinary person will look upon the wire or terminal as 
an object of suspicion because it may be electrically 
charged. : 

The question of safety in using electricity for mining opera- 
tions can properly be divided into three headings :— 

1. Safety as regards life. | 
2. Safetv as regards plant. 


A е 


‚ 3. Safety as regards continuity of service. 


90 


According to the point of view from which one looks at these 
three requirements, one or other of them is liable to assume 
undue prominence. The Government Inspector, for instance, 
Bees the first very much in his foreground, and the second and 
third nowhere. To the consulting engineer the second assumes 
exaggerated proportions, and the mine manager is often liable 
to pay too little attention to the first and second, and to regard 
the third as the only justification for the existence of the 
electrical plant. Now, although one fears that one may be 
accused of callousness if one questions the correctness of the 
Government Inspector’s view, the real fact is that the whole 
question is one of probabilities, and a balanced idea of the 
relative importances of the various objects can only be obtained 
by а man who has had a long and intimate experience of the 
risks involved. 

This, of course, does not apply only to mining. No one, for 
instance, would question the advisabilitv of periodically paint- 
ing steel bridges, which means choosing to take the small 
chance of losing a man employed to do the dangerous work, in 
preference to the practical certainty of having to pay for 
expensive deterioration. In all businesses chances must be 
taken; but as, according to the insurance companies, mining 
is one of the employments most dangerous to life, and, accord- 
ing to Stock Exchange quotations, it is also one of the most 
risky investments for capital, it is clear that the risks that have 
ordinarily to be taken in electrical mining work, both as regards 
fatalities and plant breakdowns, are likely to be greater than 
those that have to be met in the application of electricity to 
most other work. The art has to suffer from the circum- 
stances of its environment, and it is Jikely that this state of 
affairs will be, to a great extent, permanent, for although some 
of the extra risks are avoidable, others must be regarded as 
more or less inherent. 

Amongst the latter are to be included those due tə the fact 
that in a mine cables have very generally to be put in such 
positions that throughout their length they are within reach 
of the passer-by. The dampness of the normal atmosphere 
underground, the acidity of the mine water, in some places duat, 
the presence of non-conducting as well as conducting strata, 
falls of roof and sides of shafts, blasting in metalliferous mines 
and darkness, all contribute to the unavoidable risks. 

Amongst the risks that we may hope we shall some day 
prove to be avoidable may be put those arising from bad work, 
temporary work (which very often is bad work), rough handling, 
ignorance and carelessness. | 

These avoidable risks have to be dealt with in various ways. 
There is no reason whatever whv bad work should continue to 
be put in. It can at once be eliminated by employing none 
but skilled and conscientious workmen, and keeping them up to 
the mark. , 

The temporary work question is a little, but only a little, 
more difficult to deal with. Pressure is constantly being 
brought to bear upon the electrical staff on a mine, with the 
object of getting work done quickly without due regard being 
paid to the point as to whether it 18 done satisfactorily. То 
withstand this pressure successfully strength of character is 
required ; it must be kept in mind that work that is originally 
intended to be purely temporary very often comes to be 
regarded as permanent, or at least semi-permanent. It 1s 
usually very difficult to persuade the non-technical mining 
man that there can be any necessity for stopping plant that is, 
to outward seeming working satisfactorily in order to effect 
what is to him a highly problematical improvement. His 
habit of thought, as a mining man, forces him to the opinion 
that accidents must occur, and that, particularly in connection 
with electrical work, the proper way to look at them is to a 
large extent as “acts of God." His inclination, therefore, 18 
alwavs to “ let well alone." The easiest way to deal with this 
frame of mind is for the electrical engineer never to need to 
make improvements on running plant. He should set himself 
one standard as regards safety—ramely, the best he knows 
of—and he should maintain this standard whether he thinks 
the work he is doing is permanent or temporary. 

Other risks, these, for instance, due to ignorance and care- 
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lessness, will take far longer to eliminate. Education and 
experience can only extend by slow degrees, and they are 
needed to prevent the rough handling that is another source 
of danger to underground electrical plant. Tothe miner, the 
hammer takes the place of the spanner, and dynamite that of 
the screw jack ; во if electrical plant is to be left in his hands 


at all it should be so designed as to be able to stand up 
against this sort of idea. 


Amongst non-European workers curiosity may be a danger . 


to be seriously taken into consideration. In this respect the 
writer has found in his experience on South African mines that 
the native Kaffir gives little trouble. His mental level is во 
low that practically all the white man’s machinery produces 
in him an intellectual stupefaction. Everything alike is simply 
“ tagati,” witchcraft, and the things that appear to him the 
most wonderful are those that he can most nearlv understand ; 
that is to sav, the verv things that appear to us the least sur- 
prising. The consequence of this 13 that curiositv is almost 
atrophied in him. He has no desire to look inside anything 
because he hae no reason to suppose that an investigation will 
leave him any wiser than he was before. The case was quite 
different with the Chinese during the time they were allowed 
to be imported into the country to make up the deficiency of 
native labour. Their inquisitiveness knew no bounds, and, as 
may easily be imagined, it formed a constant source of trouble 
on electrical plant. It may be regarded as a fortunate thing 
for many of them that they concentrated their attempts at 
research work largely upon the mine bell-signalling systems. 
Of course, with increased experience of the danger of meddling 
with electrical plant, there is no doubt that this curiosity 
would be held in check by a wholesome dread of possible 
results. 

It would appear, therefore, that, so far as the uncivilised 
races of the world are concerned, it is quite possible that, at a 
certain stage, an increase in intelligence among workmen may 
for a time increase instead of decrease the difficulties of running 
electrical machinery. If this stage exists it will not be of long 
duration, but apparently it will have to be passed through ; 
there is no way of avoiding it. 

In addition to this curiosity and ignorance, wilful tampering 
with electrical apparatus has to be guarded against. In the 
Transvaal the use by unauthorised persons of the shaft sig- 
nalling bells has caused so many accidents that lock-up systems 
are being generally adopted, the keys being held only by those 
men who may properly convey instructions to the winding 
engine drivers. It is also not uncommonly found that switches 
of the air-break type, with covers that are easily removable, 
are put to illegitimate uses. In wet places underground they 
are found to form handy receptacles for anything that the 
miner wishes to keep dry. In metalliferous mines, candles, 
dynamite, matches and so on are often tucked away in them ; 
in collieries most types of air-break switches are generally 
inadmissible, because of the possibility of gas or coal dust 
getting into them. To prevent the improper use of such 
switches as boxes, anything in the nature of a lead seal is quite 
useless. А fragile seal is only of value amongst persons in 
whom the respect for rules and regulations is strongly de- 
veloped, and this cannot be said to be the case with the miner, 
whether white, black or yellow. The only way to make use of 
such switches is to make it really difficult to open them, by 
avoiding such things as wing nuts, making special box spanners 
necessary, and so on; but as in the writer’s opinion most of 
these switches are radically objectionable underground, for 
reasons which will be mentioned later, he thinks that for power 
work in mines the extra cost of oil-break switches is always 
justified. 

In the Transvaal the use of three-phase systems under- 
ground is so universal that up to the present the question of 


continuous-current switches in such situations has hardly had : 


to be considered. 


Practical joking is another direction in which ignorance finds 
a congenial outlet. It is often thought highly comic to give 
the unsophisticated Kaffir a shock. The direct danger to life 
in this sort of amusement is quite considerable, owing to tke 
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very different Содгеев in which different persons are sus- 
ceptible; but, besides this, there is the indirect danger to be 


kept in mind. It is very likely that the Kaffir or Chinese will . 


give a private repetition of the performance the white man 
has taught him, and it is unlikely that he will discriminate, 
even roughly, between а dangerous and a harmless voltage 
(if any voltage at all can really be considered harmless). 
Besides this. again, the sudden movement caused by an electric 
&hock, which is in itself not dangerous, can often be quite unsafe 
in à mine working. 

Proceeding now to consider the unavoidable risks, there is 
not much to dwell on in regard to darkness. The want of 
light makes it sometimes difficult to detect when things are 
not as they should be, and also makes it more likely that a man 
may inadvertently touch parts of machines, wires, &c., with 
which he had no intention of coming into contact. Exposed 
terminals should, therefore, be avoided as far as possible, and 
where they cannot be dispensed with they should be placed 
quite out of reach or in cages. It is quite wrong to imagine 
that safety to life can be secured by the use of any of the low 


voltages that are suitable for power work. Numerous cases. 


of fatal accidents with voltages of 200, and even 100, will have 
come before anyone with much experience. In many cases 1t 
is practicable and advisable to put in better lighting. and with 
this, the protection of terminals and the use of increased care, 
the question of bad light is disposed of as far as it 1s possible 
to do so. 

Falls of rock and blasting seldom do damage except to cables. 
Heavy armouring is а considerable protection. Whenever 
blasting is going on current should be cut off from any cable 
that is within the danger zone, not so much because of the fear 
of a short-circuit, as the circuit-breakers ought to take care of 
this, but from the danger of an exposed live core falling into 
water lying on insulating rock. 

This brings up the combination that to the writer's mind 
constitutes the most serious of all the risks to life in under- 
ground work, that 1s the combination of an exposed live wire 
or terminal, water or conducting ground, and non-conducting 
rock. In all probability high resistance strata are more com- 
monly met with in metalliferous than in coal mines, so that 
the risk now referred to applies with greater force to the former 
class of work. The climate of Africa, too, with its dry season 
of six months and an evaporation that is very high all the year 


round, tends to produce similarly dangerous conditions on the : 


surface of the ground. A great many instances of the results 
of the rapid fall of potential over a short space might be given. 
In one case that occurred on а 10,000-volt plant in the writer's 
charge a native was killed by attempting to step over a live wire 
that had fallen from an overhead line and was lying for at least 
10 yds. on the surface of the ground. In another instance a 
dog approaching a similarly fallen wire found when he got 
within a few yards of it that there was sufficient difference of 
potential between his front and hind feet to warn him that there 
was something wrong, and he fled, howling. On other mines 
where there has been no pressure in use above 500 volts it has 
been found impossible to step off the rock forming the floor 
of a drive on to a flat sheet lying on that floor without getting 
a shock, and one man was actually killed, apparently through 
touching the roof or side of a drive with his hand whilst stand- 
ing on a heap of drills. Both he and all the drills were several 
yards distant from any electric cable, and there also the pres- 
sure in use was onlv 500 volts alternating. 

There is, however, no need to multiply examples of the danger 
that may attend а leak that is not a leak to earth; that is 
quite common knowledge. What does, however, need em- 
phasising is that this danger is particularly pronounced in 
mining work. 

The principal reasons for this will also bear insisting upon. 
Thev are: The necessity of having long lengths of cable in 
easily accessible positions, the likelihood that the continuity 
of the armouring of the cables may be broken by the action of 
the acid mine water, and the fact that the hangers supporting 
the cables often have to be fixed in highly insulating rock. = 

The objectionable action of the mine water is, of course, not 


"THE ELECTRICIAN."—SECOND MINING ISSUE. 


May 12, 1911. 


confined to the armouring of cables. Earth wires from the 
frames of machines are often eaten through, and leaks are 
established from any terminals to which a film of water can 
gain access. For this reason all such terminals should be sup- 
ported on porcelain, and it should be kept in mind that even 
the water that condenses from the air is likely to be acid, as it 
will contain nitrous fumes from the dynamite used. It is this 
also that causes the writer's objection to air-break switches, 
with their accessible terminals. 

But although the effects of mine water are deleterious not 
only to cable armouring, it is in this connection that they are 
the most likely to be serious, for the considerations given above 
show that when there is a leak to the armouring of a cable 16 is 
quite likely that а long length of the external surface may be 
raised to line potential and constitute a wide-spread danger. 
To avoid this some engineers decline to use armoured cables 
altogether, but this does not get over the difficulty, for the 
acid water running down a cable is often, in the event of a leak, 
just as dangerous as an armoured covering, and has, in the 
writer's experience, caused several fatalities even with the low 
pressures used for ineandescent hghting. 

lt is this ever-present possibility of a wide-spread distribu- 
tion of the line potential that. makes the writer hold the opinion 
that for underground power work the neutral of three-phase 
systems should not be earthed, though he 1; aware that he is 
here treading on controversial ground. The argument that 
it is better to take a large risk of getting a shock at a certain 
voltage rather than a small one of receiving 1-7 times that 
voltage is not one that can have апу practical application 
except over a very limited range of pressures ; and the range 
where it might make a difference whether one got the higher 
voltage or the lower is below that at which any power trans- 
mission, except on the smallest scale, can be carried out. The 
extent of the danger to life mav, therefore, for practical pur- 
poses, be said to depend upon the chance of getting a shock. 
and it will accordingly, perhaps, be useful to put down in 


-tabular form the circumstances under which shocks тау be 


received with the neutral earthed and with the neutral 
insulated. 


It is assumed in this comparison that the earthed neutral 
system is fitted with releases on all three legs, and the insulated 
neutral system with releases on two legs, so that a single earth 
on the lines disconnects the former, whilst to disconnect the 
latter either two earths are required or a short-circuit. between 
the legs. It is also assumed that the capacity current is not 
large enough to be dangerous, this being usually the case on 
mine systems with voltages not exceeding 3,000. Leaks or 
faults are divided into two classes, one being the ordinary 
leak to earth, and the other such leaks as those above 
mentioned, to an accidentally insulated section of a cable 
sheath, or to à machine frame with disconnected or useless 
earth wire. This second class of leak, besides being by no 
means uncommon in mines, is one which there is no easy 
way cf deteoting from the surface. In order to save space т 
the table, this class of fault is called a leak to sheath, though 
of course, it includes more than this. The word “ terminal ' 
also is used to include live wire. The table is divided into three 
headings: I., where there is supposed to be no fault; Il. 
where one exists ; and IIL, where there are two. 

The table might, of course, be extended, as any number of 
"sheath leaks" are simultaneously possible without the 
circuit-breakers opening. It goes, however, far enough for 
practical purposes. 

Of the various accidental contacts made causing deaths the 
writer has found those deseribed as being between earth and 
sheath to be far the most frequent underground, whilst those 
between earth and one terminal have been next in point of 
number. On the surface those between earth and one terminal 
have been the most numerous. These have all been with the 
insulated neutral ; that is to sav, underground, most aceidents 
have occurred under line 9, next under З ог 10. On the surface 
the greatest number have been under 3 or 10. 

It is impossible to say how these accidents should have been 
divided up as between 3 and 10, but of course, on an ordinarily 
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` Nature of fault. 
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Danger to life in making contaet between : | 


2, Any one of three terminals and earth 
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Earthed neutral. dapes 


‘Insulated neutral. 


| Danger to life in making contact between : 
DE ] Any two of three terminals 
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| Any two of three terminals 


а 1 
ВЕ | о 
П. Опе leak: То еаг(һ........................... 3 | Impossible: interruption of service............ | Either of two terminals and earth............ 3 
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15. Either sheath and either 


"M 14 
of two terminals...... Either sheath and either of two terminals... 15 
16, Any two of three terminals ........................ Any two of three terminals ..................... 16 

17 | Any one of three terminals and earth 


well maintained plant, the time when no leak was on (head- 
ing L) should be the greatest part of the whole; then would 
come IL, with one leak ; and then III., with two leaks. Itis, 
therefore, probable that of the accidents classed as under 
line 3 or 10 there would be more under 3 than under 10. 

The reason for the frequencv of those under 9 is unques- 
tionably the wide area over which the consequences of the 
combination of an earth leak and a sheath leak might extend. 

Now, out of all the accidental contacts that were made, it is 
certain that some were made when no leaks existed at all, or 
where no leaks existed affecting the particular contacts made. 

But what would have been the probable results if the neutral 
had been earthed * 

АЦ the fatal contacts on line 9 would have been harmless, 
lor the circuit-breaker would then have cut the circuit out. 
These fatal contacts depended, of course, actually on there being 
two faults simultaneously. But a contact between sheath and 
earth would have been fatal when onlv one fault existed on & 
system with earthed neutral (see line 5). If, therefore, it is 
fair to assume that two faults would exist on a system for a 
smaller fraction of the whole time than one fault, it 1s clear 
that more fatalities would have occurred with the earthed than 
with the insulated neutral. This is, of course, on the supposi- 
tion that the voltage of transmission 1s such that its reduction 
in the ratio of V3 te 1 does not make any difference in the 
proportion between fatalities and contacts, a supposition which 
seems justifiable in practice. | 

Similar reasoning applies to the accidents under line 3 of the 
insulated neutral column, but an extra factor comes in. If the 
neutral had been earthed these particular accidents would not 
have occurred, for the circuits would have been interrupted at 
the time. But similar accidents would have occurred in 
greater number under line 2 ; greater, firstly, because heading 1. 
represents a larger fraction of the running time than head- 
ing П.; and, secondly, because there would have been three 
terminals instead of two to take chances from. 

To give a concrete example. Suppose heading Т. represents 
80 per cent. of the running time, heading II. 15 per cent., and 
heading Ш. 5 per cent., that the voltage of transmission was 
9 000, and that 50 shocks were received at this voltage in а 
period of five years with the insulated neutral, under the con- 
ditions of line 3. The number of shocks that might be ex- 
pected to have occurred during the same time with earthed 


во: | 
neutral under line 2 would have been 15 X o X 90—1te., 400; but 


the voltage received would have been 1,156 instead of 2,000. 

If anv of the accidents which have been put down under 
line З really occurred under line 10, with the msulated neutral, 
the same reasoning shows that more would have happened 
under line 8 with the earthed neutral, as this line only requires 
оле fault, and there would still be those under hne 17 to be 
added to the list with the earthed neutral to get the probable 
total. 
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The full comparison of all the lines comes out thus :— 


The risks under lines, 1, 6, 7, 13, 15 and 16 are identical 
under both svstems. ^t 

Under lines 2, 5, 8, 14 and 17 no danger existe with insulated 
neutral, but it does with earthed neutral. 

To lines 3, 9 and 10 with the insulated neutral, correspond 
the more probable contingencies of lines 2, 5 and 8 respectively 
with the earthed neutral. 

There are left lines 4, 11 and 12 which are impossible with 
the earthed neutral and dangerous with the insulated neutral. 
These risks cannot, of course, be sufficient to balance those 
under lines 2, 4, 8, 14 and 17 with the earthed neutral. | 

It seems, therefore, that earthing the neutral on а mine 13 
likely to increase largely the number of accidents to life and 
to add a certain number of interruptions to the service. — — 

Whether these increases would be paid for by the possible 
reduction of cost of repairing breakdowns seems to the writer 
highly doubtful. His opinion is that the neutral should not 
be earthed, that mine cables should be lead-sheathed and 
armoured, aud that no pains should be spared to make sure 
that such sheathing is kept continuous and in connection with 
the frames of maclunes. _ 

The question of safety in the application ef electricity to 
mining depends upon good work, the increase of technical 


knowledge, and the maintaining of an outlook that is neither 
hysterical nor brutal. 


— 


The Electric Drive in Gold Dredging.—An article in a 
recent issue of the " Engineering and Mining Journal " states 
that electric motors and equipment are being extensively used 
in operating the gold dredging plant at Ruby, Montana. At 
No. 4 dredge the bucket line consists of 80 buckets of 16 cubic ft. 
capacity, each bucket weighing about 4 tons. For raising and 
lowering this bucket line and ladder a 600-ton hoist is placed 
on the lower deck, inside the house, and is driven by a separate 
motor of 20 N.P. The motor is of the variable-speed rever- 
sible tvpe, and is connected to the drums by a series of reduc- 
tion gears. The first reduction shaft is fitted with an auto- 
matic brake that permits the ladder to be raised, lowered or 
secured in any position by the manipulation of the motor 
controller only. This feature is a great improvement т 
elevator placer-mining dredges. At the present time many 
dredges are constructed. with this hoist connected to the 
digging motor. The main drive which operates the bucket 
line consists of heavy steel castings and gearing direct con- 
nected to а 300 н.р. induction motor. The main driving shalt 
on this drive is 25 in. diameter, while the main gears are 14 1n. 
diameter and have а 14 in. face. All gears on this drive have 
cut teeth. The first reduction shaft is equipped with a friction 
clutch which disengages the motor and acts as a slipping device. 
The drive complete with the motor weighs 93 tons. 


ine 
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The Gas-tight and Flame-proof Motor 


Problem. 
By TALBOT DUCKITT. 


(Of the General Electric Co.) 


Summary.—Attempts have been made to produce motors which are gas-tight and also those which are explosion- proof and flame-tight. The 
author commences with a description of the totally enclosed typ» of motor, and the developmént of the flame-tight machine. He then passes 
on to discuss water-cooled and pipe ventilated motors. Details of totally enclosed motors, armatures, brush gear and commutators, slip-rings 
and also of explosion-proof motors are given. SS 

When perusing the report issued by the Electricity in Mines I.—TOTALLY ENCLOSED MOTORS. 

Committee in 1909-10, we cannot help noticing the small The first attempts at enclosing motors were made by encasing 
number of fatal accidents enumerated in the appendix which the ordinary open types in wood, sheet iron or cast-iron boxes ; 
have been directly caused by the electric motor. For example, but later this was improved upon by making the shell of the 
in a period extending over five years, out of a total number of motor form its own case, the bearings being either made in 
$8 accidents, only two were due to faulty machines. Nor опе with the shell and the combination split in two halves 
would it appear impossible that even these might have been through the horizontal centre line, or the shell being cast in 
averted if in the one case more attention had been bestowed one piece, having facings at each end for bolting on the bear- 
upon the motor, and in the other there had been better super- ^ ings. Both the latter forms of motor, though not strictly 

gas-tight—as explained above—are exceedingly useful in wet 

Considering the varied, and in some cases almost impossible ^ or dirty situations, and when strongly made form tlie ideal 
conditions which exist underground where motors have to be article for the rough usage generally meted out to them in a 
installed, and the enormous increase in the use of electric соа[ mine. Some were also made of sufficient strength to be 
power for mining purposes of late years, it is a matter for = explosion proof, so that іп tlie event of gas finding its way into 
congratulation that the electric motor has reached this stage of 
reliability. | 

Though the conditions are not always such as to require 
specially designed machines, yet in many cases the ordinary 
type of motor would be quite unsuitable. This fact has been 
apparent to manufacturers all along, and from time to time 
special designs have been brought out to meet thc particular 
requirements when working in dangerous positions. The 
chief feature in the development of these designs has been the 
attempt to produce either a reliable gas-tiyht motor, or one 
which would be absolutely explosion proof and flame tight. Even 
the earliest forms of these designs showed a considerable 
amount of ingenuity and were so suitable for this class of 
work that many of the present-day types are practically con- 
structed on the same lines. 

The early types of such special motors were all direct-current 
machines, and it was not until later that the superior alter- 
nating-current motor was introduced for mining purposes. 
These special motors can be classed under the following 

eadings :— 

1. Totally enclosed motors, popularly known as gas-tight 


motors. 
2. Gauze encl h - ty 

. osed motors, known as the fame-proo e. | 
f й i f tp Fic. 1.—GENERAL ELECTRIC Co’s. Gas TIGHT MOTOR, 


In addition to these two main divisions there are also many 
designs where only a part of the motor—e.g., commutators, | 
brush gear, &c.—is made gas-tight or flame-proof. the case and exploding no damage resulted to the motor. 

Before proceeding further it should at once be pointed out Unfortunatelv, such motors have a verv serious drawback— 
that, strictly speaking, it is impossible to make a truly gas-tight viz., the reduced rating for a given size; for, being totally 
motor for practical use, for to be gas-tight the motor case must enclosed, the only means for getting rid of the heat produced 

absolutely air-tight; and, even assuming such a machine in the motor is through radiation from the outside surface. 
tould be turned out of the workshop, all its gas-tight properties This reduction of output may be as much as 50 per cent. of 
would vanish after it had once been opened for inspection, &c., that given bv an open-type machine with the same overall 
Щщ а mine, Again, although it may be possible to seal up dimensions. Nevertheless, the totally enclosed gas-tight motor 
hermetically certain portions of an electric installation, such 1з still put forward by тапу firms, and there is no doubt that 
as switchgear, &c., it is, however, quite impossible to do so for small outputs, positions where space is not a limiting factor, 
in the case of a motor, for with the latter heating up while ог intermittent running, it is quite a desirable machine. It 
running and cooling down again when at rest air will be caused сап always be kept dry and clean inside, and therefore presents 
Continually to leave and enter the motor shell. This trans- the smallest chance of breakdown. This type of machine 
ference will, in a shorter or longer period of time, depending ^ should always be provided with substantial inspection doors, 
Upon the intermittent running of the motor, cause the quality | preferably hinged to the case to prevent them being taken off 
« the atmosphere inside the machine to become exactly , and not replaced. Experience has proved, however, that 
similar to that surrounding it. In reality, therefore, the these alone are not sufficient: firstly, because they do not 
gas-tight machine does not exist, it is merely a name given to а provide for inspection during working, and, secondly, owing 
strongly built totally-enclosed motor which may, or may not, to the trouble of removing doors each time, sufficient inspection 
capable of withstanding internal explosions of fire damp. is seldom given to the motor. Indeed, it has not infrequently 
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happened that inspection has only taken place when it has 
become necessary due to an actual breakdown. For this 
reason gas-tight glass windows should always be provided, these 
being placed so that the parts requiring inspection can be seen 
at all times. | a 

Fig. 1 shows a type of direct-current totally enclosed motor 
for mining work manufactured by the General Electric Co. 
It is very strongly made, and designed so as to be capable of 
withstanding an internal explosion of fire-damp without 
suffering damage. Some makes of totally enclosed motors 
have numerous ribs cast on the shell, or inspection doors, or 
both, in order to act as radiators for getting rid of the heat 
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Fic. 2, —ExPLosioN-PROooF SLIP RINGS. 


generated inside the motor. These also act as stiffeners for 
strengthening the shell in case of internal explosions. It is 
an open question, however, whether the small amount of extra 
radiation thus obtained will compensate for the increased 
capacity thus given to the motor for collecting dirt and dust 
Ш all the pockets and crevices formed between such ribs. The 
adoption of ball or roller bearings in conjunction with this type 
is also desirable, for not only do they reduce the friction loss, 
but also assist in making a gas-tight job, whilst, further, the 
very common trouble of oil leakage from the bearings is easily 
overcome with this arrangement. 

Another direct-current gas-tight motor is shown in Fig 7. 
It has been specially designed for use on coal cutters and is very 
strongly made, the whole outer case being con- 
structed of steel castings. It will be observed, 
that to keep the overall height as small as pos- 
sible, two of the four poles are consequent poles, 
also that to prevent the field coils from getting 
damaged through vibration they have been 
rigidly bolted to the shell. То simplify the 
problem of making the bearings flame-tight, 
grease lubrication has been adopted; this at the 
same time allows the coal cutter to be worked 
on а gradient without causing oil troubles. 
The shaft is made exceptionally strong and pro- 
vided with large thrust collars at the driving 
end bearing, which is split horizontally to allow 
of assembling. The motor terminals are inside, 
and glands are provided through which the 
connecting cables are taken. At the commutator end two 
hinged doors are attached, each of which is provided with a 
strong plate glass window for inspection purposes. 

Enclosed Armatures and Brush Gear.—Other devices for 
totally enclosing have been tried with a view to reducing the 
available space where gas might accumulate, and an explosion 
might occur. Thus, instead of making the protecting shield to 
envelop the whole machine, only the armature, commutator 
and brush gear may be enclosed, the covers being made to leave 
mnimum clearance between themselves and the armature, and 
forming a running fit where they surround the shaft at the inside 
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ends of the bearings. This arrangement, though allowing the 
covers to be of а much lighter structure on account of the 
reduced force of an explosion, makes it necessary for the brush 
gear to be very complicated and inaccessible. 


Enclosed Commutators.—Another arrangement on the same 
lines, but intended to minimise still further the cubic capacity 
of gas liable to explosion, is to encase the commutator only. 
In this device the brush gear is made in one with the cover, 
slots being provided for the brushes to pass through. The 
advantages and defects of this method are the same as those 
of the enclosed armature, only more pronounced. А reversed 
commutator with the running face of the segments inside and 
internal brush gear has also been sug- 
gested, and is claimed to have worked 
very satisfactorily in actual practice. 
The enclosed vacant space was made 
so small that it held no more air than 
an ordinary Davy lamp. Obviously, 
under these conditions, the motor. 
could only give а small output and 
be worked at very low voltages. 


The chief improvement in mining 
work in recent years is undoubtedly 
due to the substitution of alternating 
current for direct current; indeed, so 
complete is the change that the former 
has almost ousted the latter from the 
market in this branch of engineering. 
This is not to be wondered at when 
one considers how well adapted in every 
way is the alternating-current motor 
for mining work. With it we have all 
the good qualities for starting and 
running which can be claimed for the direct-current machine, 
whilst at the same time we altogether dispense with the 
chief disadvantage of that type—viz., the commutator. 
There is no need to make a detailed comparison between 
the direct-current motor and the three-phase alter- 
nating-current motor. For work of this nature the latter is 
obviously so superior and readily adapts itself to any form of 
enclosing. 

Of course, the squirrel-cage is the nearest approach to the 
ideal, and this, coupled with theimproved method for thoroughly 
drying and impregnating the coils and insulation, the superior 
quality of the insulating material now obtainable, together 


with the absence of any sliding contacts, gives us a' machine 


Fic. 3.—GsNERAL ELECTRIC Co.’s 315н.р. MOTOR. 


which requires only the minimum amount of attention, so 
that, in moderately dry and clean positions, this motor is about 
as reliable as anything that can be desired. Even in positions 
where the squirrel-cage motor is unsuited to the class of work, 
and slip-ring motors have to be installed, the alternating- 
current machine still shows a marked superiority over Из 
direct-current rival, because it is not necessary for the slip 
rings to be inside the motor, as is the case with the commutator. 
They can, for example, be placed on an extension of the shaft, 
outside the bearing, and, if required, be provided with a short- 
circuiting and brush-lifting device, leaving no sliding contacts 
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to cause trouble while running. The whole slip-ring gear can 
thus be enclosed in a case of any suitable design, entirely apart 
from the machine, while the motor proper may be left open 
like a squirrel-cage motor, with very little risk of causing 
trouble. Should it be required to enclose both motor and 
slip rings, this can also be done without having any connection 
between the two which would allow the air to pass from one 
chamber to the other. 

Fig. 2 shows a set of slip rings with short-circuiting gear and 
brush-lifting device in a totally-enclosed explosion-proof cover. 
These were designed by the writer, and are used by the General 
Electric Co. on some of their alternating-current motors. The 
drawing explains itself; it need only be mentioned that by the 
single movement of pulling the handle in a horizontal direction 
the slip-rings are short-circuited and the brushes raised, and 
vice versa. For preventing the passage of a flame through the 
oil channels in the bearing, should any gas accumulate inside 
the slip-ring cover and get fired, a grooved baffle plate is 
screwed to the bearing nose, the clearance between this and the 
shaft being such that, although the gases have a free vent, no 
flame can pass. Although the chances of explosions taking 
place inside the slip-ring cover have been found in actual prac- 
tice to be exceedingly remote, yet at the same time this type 
of enclosure is very effective as a dust screen, and by construct- 
ing them of sufficient strength to withstand the shock of an 
explosion of fire-damp it also ensures that they are not too 
fragile for their locality. | 

The pressure set up in an enclosed chamber by an explosion 
of fire-damp may be taken to range between 60 Ib. and 120 Ib. 
per square inch, though under certain conditions this pressure 
may be exceeded. 

In positions where dripping water is the only objectionable 
feature to contend against, a very serviceable protection 1s 
obtained by attaching to the motor a cover made as shown in 
Fig. 3. It consists of a No. 14 gauge steel plate, beaded on the 
edges to give extra stiffness. This is carried far enough down 
on each side to prevent апу possibility of the water getting 
inside the machiné. At the same time it is kept a sufficient 
distance away from the motor shell, so that the ventilation will 
not be hampered in any way. А cover so formed takes up very 
little extra room, while at the same time it is also self-contained 
with the motor. | 

It will be thus seen that, with the use of alternating current, 
open-type motors can be used at their normal ratings, and at 
the same time the factor of safety in working is greatly 
improved. 

Water-cooled Motors.—The exigencies of mining have pro- 
duced one evolution of the totally enclosed motor which has 
done yeoman service in connection with pumping plant, more 
especially in conjunction with sinking pumps. This particular 
form is the water-cooled motor. It is constructed with a shell 
having hollow walls, through which either the whole of the 
water raised by the pump is passed, or else a by-pass from the 
discharge pipe, or one of the stages when using a turbine 
pump, is connected to it, and a certain portion of the water 
pumped is allowed to run through the motor to waste. The 
first case 13 only possible with low heads, as otherwise the motor 
shell would have to be made abnormally strong. In the second 
case, as the water has a fairly free passage through the motor 
shell, the pressure in the discharge pipe is not transferred to it. 
The channels mav pass directly through the motor shell from 
end to end, which is the general arrangement in the former 
case, or they may be arranged in the form of a spiral to cir- 
culate the water round the shell, as ià usually done in the latter 
method. То obtain the best results from this method of 
cooling it 1з a good plan so to arrange the internal construction 
of the motor that the imprisoned air may be kept constantly 
in motion. By placing suitable channels in the rotor and 
stator cores, and introducing baffles in other positions, a good 
circulation can be kept up, which will cause the heated air to 
impinge on the water-cooled surface of the shell. Should it 
be impossible to spare the space for such channels, fan blades 


must be fixed to each end of the rotor, and by this arrangement 
keep the air in motion. 
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Fig. 4 is reproduced from a photograph of а 190 н.р. three- 
phase sinking pump motor which runs at a speed of 1,450 revs. 
per min., and is constructed on the by-pass cooling principle. 


The motor is one of a number of this class manufactured by the 
British Electric Plant Co., Alloa, N.B. 


Pipe Ventilated Motors. —W henever possible, it is а desirable 
practice to arrange the position of the motors in a mine so that 
they may be ventilated by intake air. In some cases, to do 
this, the motor rooms have had air passages connecting them 
with the downcast shaft, giving very beneficial results. Such 
a scheme brings before our notice the claim of the pipe ven- 
tilated motor as a tvpe to be considered as suitable for mining 
work. Considering the demand there has been since its intro- 
duction for installing it in factories where inflammable materials 
are manufactured, such a claim appears to be quite reasonable. 
Where, for example, numerous motors are required near the 
shaft bottom, pipes from the intake airway and the upcast 
shaft could be connected to them without much difficulty. 
In many mines this particular localitv is not by any means 
free from dust and moisture, so that the introduction of the 
pipe ventilated type would provide reliable machines which 
could not by any chance cause a fire. А motor thus con- 


Fic. 4.— HB. E.P. THREE-PHASE SINKING-PUMP MOTOR. 


nected would be for all practical purposes gas-tight, and, 
being gas-tight, explosion-proof, ventilated, flame-tight, 
and at the same time totally enclosed to keep out dust and 
moisture. 

‚ The motor is constructed upon the same principle as if it 
had to act as a heating device—that is, one end of it 1s con- 
nected by means of a pipe or other suitable duct to a source of 
cool clean air, which is drawn into and through the motor by а 
fan self-contained with the armature or rotor, and having taken 
up some of the heat generated in the machine is expelled from 
the opposite end, either into the atmosphere or through another 
pipe or duct into a suitable exhausting place. 

In designing this motor it is necessary to bear in mind that 
there are two directions in which the air may be passed through 
the machine. Thus the air can be taken in either at the com- 
mutator or slip-ring end, and out at the driving end, or vice 
versa. The first is the simpler arrangement, but a drawback 
presents itself in the cases of direct-current motors and alter- 
nating-current motors with the slip-rings inside the shell, for 
all the dust from the commutator or slip-rings is drawn into 
the windings. This defect can, however, be overcome by 
placing the entering orifice so that the air is drawn into the 
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motor through the commutator, instead of over it. When this 
solution is adopted it is also advisable to resort to ball or roller 
bearings, as the air current in all probability will cause con- 
siderable oil leakage from the ordinary ring lubricated journal 
bearings. 

II.—GavzE EwcLosep Motors. 


The chief claim put forward for this type is its flame-tight 
properties. The gauze enclosed type consists of the addition 
of fine mesh gauze windows to the totally enclosed examples ; 
these are usually placed in such a position that the commutator 
and brush gear can be viewed, and at the same time aid the 
ventilation through the machine as far as possible. The 
original idea was that the gauze would act in precisely the same 
way as with a Davy lamp, and allow any gas which percolated 
through to the inside of the motor and became fired by a spark 
on the commutator to burn inside or even explode without the 
flame igniting the gas outside. Thus the flame-proof motor 
was regarded as an advance on the gas-tight motor. 

To show this, experiments have been carried out from time 
to time with this form of motor by placing them in a chamber 
containing an explosive atmosphere of air and gas and firing 
the mixture. It has been claimed that these experiments have, 
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of ventilation there should be from 14 вд. ft. to 2 sq. ft. of 
gauze surface to every cubic foot of volume inside the motor. 
Аз & safeguard against breakage it is advisable that each 
opening should have at least two layers of gauze. The open- 
ings should be numerous and small, as these give better pro- 
tection against after burning than a few large ones. А fan 
attached to the armature improves the ventilation considerably 
by keeping the air inside the motor in motion, but it is detri- 
mental in case of an explosion, as it tends to increase the effect. 

Even with the foregoing precautions it is only possible to 
put any dependence upon the protection thus afforded while 
the machine is quite new, with every part of it perfectly clean 
and in good working order. 

If, on the other hand, the gauze and the working parte of the 
motor are allowed to become silted up with dust and oil, the 
flame-proof properties are no longer the same, and, under 
certain conditions, such à motor may really be a source of 
danger. 


Owing to the unreliability of gauze as a protection, laminated 
plate covers or guards have also been adopted. 

The latter forms of flame-proof motors have emanated from 
Germany, where considerable care has been expended in the at- 
tempt to get out a realy reliable design. Such a motor is illus- 


Fics. 5 AND 6.—SEcrious or V, E.G. FLAME-PROOF MOTOR. 


in most cases, shown satisfactory results ; but in some, where 
the burning of the gas has been maintained for any length of 
time, the gauze has been destroyed. This phenomenon is 
known as after burning. In actual practice the fine gauze has 
also proved itself to be too fragile and unsuitable a material 
to deal with, for even if sufficient attention could be bestowed 
upon it to prevent it from being actually broken, yet it soon 
becomes silted up with coal dust, and in that state one can 
realise that it 13 extremely dangerous instead of being a 
protection. 

The following data relating to gauze enclosing covers have 
been derived from the results of tests made with motors in 
different explosive mixtures of gas. The gauze should be 
composed of phosphor-bronze wire, about No. 30 standard 
wire gauge with about 30 meshes per inch. It should on no 
account be soldered when being made up into covers for 
attaching to the motor, but secured in place by screwing to 
perfectly flat machined facings round the apertures, and 
reinforced round the edges by a sheet metal supporting rim or 
washer. For protection against external damage it is essential 
that a stout perforated iron cover should be placed over it, but 
at a sufficient distance away from the gauze so as not to hinder 
the ingress and egress of the air. To give a requisite amount 


trated in the second edition of the * Handbuch der Elektrotech- 
nik,” Bd. ІХ. Ьу Niethammer, from which the following descrip- 
tion is taken. The motor was manufactured by the V.E.G. 
(Vienna), and was put through a series of severe tests at Gelsen- 
kirchen to try its effectiveness when protected alternately with 
gauze and laminated plate covers. The motor is of the venti- 
lated type and wound for three-phase alternating current. It 18 
provided with slip-rings and short-circuiting device, but not 
brush lifting. Sections of this machine are shown in Figs. 5 
and 6, from which it will be seen that six holes are provided 
round the periphery of the shell and four holes in each of the 
two bearing shields for obtaining the necessary ventilation. 
All the other passages leading from the outside to the inside 
of the case—viz., the three openings where the cable leads enter 
and the two where the shaft passes through the bearings— are 
sealed up. The ventilation holes, both in the shell and bearing 
shields, have a machined face surrounding them to which the 
flame-proof covers are screwed. The covers consisting of 
gauze protection which gave satisfactory results on test are 
constructed as follows: Three layers of fine bronze wire gauze, 
144 meshes to the square centimetre, and made with 0-35 mm. 
wire, are built up alternately with four separating washers each 
9 mm. thick, thus ensuring a space between each layer of 
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5mm. On top of this, to protect from external damage, a 
strong perforated plate, dished to leave a space between itself 
and the gauze, is placed; the cover thus formed is then 
riveted together and drilled for the fixing screws. The 
laminated plate covers are constructed with bronze plates 
(5 mm. thick, the centre portion of which has been stamped 
out, leaving a washer with a radial breadth of 50 mm. These 


are built up into packets consisting of 50 plates each for use on. 


the shell openings, and 40 plates each in the case of those on the 
bearings. Between adjacent plates in each packet separating 
strips are inserted to make a clearance of 0-5 mm. The packet 
is then clamped between two strong supporting castings, the 
whole being riveted together to form a complete cover. The 
covers are then drilled for fixing screws similar to the gauze 
ones, and fixed over the openings, as shown on the illustration, 
where both types of covers can be seen. The three cable lead 
holes are provided with screwed glands and packing, which 
rip tightly round the cable and prevent any leakage at these 
ponts. The vent holes at the bearings, which necessarily 
cannot be sealed up, are protected inside the motor by turning 
gooves in the inside edge of the bearing shroud, where it 
surounds the shaft. The shroud is bored 1 mm. larger than 
the diameter of the shaft, thus leaving only 0'5 mm. clearance 
space for a flame to pass through. This clearance was found 
to be a perfectly safe limit. The facings where the covers are 
screwed on, and also those where the bearings are attached to 
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inside the motor, and it is stated this was 62 per cent. more- 
than was requisite. Although the gauze covers gave perfectly 
satisfactory results on test, it is claimed that the plate system 
is superior on account of its greater stability. 

One point very noticeable about this machine is that no 
provision has been made to keep out moisture, consequently 
it would require extra protection similar to that shown on the: 
open-type motor in Fig. 3. Another query, and a very im- 
portant one, presents itself to those acquainted with mining 
work; that is, how long will plates only 0-5 mm. thick, and. 
separated by a maximum distance of 0-5 mm., remain in their 
original state ? Also, what is going to prevent coal dust from 
caking these crevices up solid, and so turning the motor from 
a ventilated into a totally enclosed type ? 

If gas were the only danger to provide against, then there 
is no doubt that this type of motor would solve the problem. 
Unfortunately, this is not the case, and it is very questionable: 
whether motors of this class are suitable machines for mining 


purposes. 
We have now practically reviewed every kind of motor put 


= forward for mining work, and 16 may not be out of place to 


summarise briefly the general conclusions arrived at. "Where 
there is no risk from gas explosions, then an open-type machine 
suitably protected against moisture and periodically cleaned 
to remove the dust is the best solution. Should a possibility: 
of gas have to be guarded against, a strongly totally-enclosed. 
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Fie. 7.—GENERAL ELECTRIC Co.'s COAL CUTTER MOTOR. 


the shell, are made of ample width and truly machined, so that 
10 possibility of flame leakage will occur at these points. Thus 
the only channels left are those through the specially con- 
‘tructed protection covers. 

On again referring to the illustrations it will be seen that 
the slip-rings are In a cover which is separated as far as prac- 
‘cable from the machine, so that the effect of an explosion in 
‘ther chamber cannot be transferred to the other. One 
passage, however, must remain; this is the hole in the shaft 
through which the cables pass from the rotor winding to the 
slip-rings. To close this, soft rubber washers are passed over 
the cables at the slip-ring end and squeezed together to make 
кш Joint with a cap, which is screwed on to the shaft 


Ps cables from the brushes pass through glands similar to 
shale mur motor shell, and where the cover fits round the 
b ; protection is provided similar to the grooved Баев 
nob ол the bearings. ‚ Only one ventilator is placed in the 
the we cover, and this is attached to the outside end. On 
kind Ta flat removable cover with a strong plate-glass 
„ ТОУ 18 arranged so that the working of the brushes, &c., 
гап be inspected, 
m Ше ventilating air that passes through the motor is taken 
shell ` caning Covers and discharged through those in the 
tached is kept in circulation inside by large fan blades 
hens to the rotor spider to make it aa effective as possible. 
area of the cover is 81 sq. cm. to every litre of air capacity 


motor, or, where possible, a pipe ventilated motor, should be- 


installed. Where, however, there is a constant danger of 
explosions from accumulations of gas, then, a totally enclosed 
flame-proof motor actually strong enough to withstand internal 


explosions without bursting appears to be the only reliable. 


form to adopt. On the other hand, if the conditions are seri- 


ously dangerous, then, of course, the question necessarily arises. 


whether considered from all points of view it is not advisable 
to sacrifice the use of the electric motor altogether. 


With respect to the totally enclosed motor, the writer has. 


no experience of a case of one bursting due to an explosion of 


yas inside it, nor has he been able to trace any record of such. 
an accident taking place. This, of course, may be largely due. 


to the fact that motors are seldom installed in such dangerous 
positions, but, at the same time, it also confirms the reliability 


of this type. || 


With reference to the ventilated flame-proof motor it will be. 
interesting to watch the progress of the special forms, such as. 


the laminated plate protected type now on the market, and to 
see what amount of extra attention these machines require on 
account of the more complicated nature of their construction. 


In any case we may expect further developments to be made 


with this type of machine. 

Looking at the problem as a whole, though it cannot be said 
all the difficulties have been overcome vet the line of progress. 
has been such as to make us hopeful of a complete solution of. 
the problem before engineering ingenuity is finally exhausted. 
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The New Electric Mining Rules. 


SOME PRACTICAL CONSIDERATIONS. 
(FROM A SPECIAL CORRESPONDENT.) 


Smce the publication of the New Home Office Rules for 
Electricity in Mines, to which we devoted an editorial article 
on February 17th, there has been time for considering more in 
detail some of the technical points raised in the Report. It is 


specially important to see the more important directions in 


which the new rules differ from the old rules. 


Rule 1.—The old rules, No. 4 (second paragraph), prohibited 


the use of high-pressure current in parts of mines in which 
general Rule 8 of the Coal Mines Regulations Act applies, but 
allowed the use of medium and low-pressure current anywhere ; 
of course, under certain specified safeguards. The revised rules 
prohibit the use of current in any form “ where such use would 
be dangerous,” but allow its use at any desired pressure in 
poperly-constructed apparatus in places where, though not 
wually dangerous, “ open sparking ” might cause risk.* 

_ The change is one of form rather than one of substance, for 
f electricity were used to any extent in dangerous places in 
mnes to-day its accident record could not be so good as 1t is. 
и the whole it may be said that the accidents which do occur 
sre, in the main, due to badly constructed apparatus more than 
 nsufhcient supervision. The Committee state, page 7, that 
ther " know of no place below ground in which electricity is 1n 
ve to-day where both kinds of accident would not be avoided 
f the best present-day practice as regards construction and 
maintenance were complied with." In the main the effect of 
this new Rule should not be unduly restrictive. 

Various experiments and actual experience over a series of 
wars have shown that if proper automatic cut-out gear whether 
of the overload or balanced type is installed, and, provided a 
Poper metallic sheath surrounds the cable sufficient to take 
‘are of any current due to a fault, especially on the high 
voltage circuits, the faulty cable is usually cut out before there 
b actually any open sparking. While the ordinary overload 
devices have been used in many cases in colliery work, ex- 
tended experience in Northumberland and Durham has shown 
that the balanced protective gear, of the Merz-Price type, 
è really much more suitable for colliery work, because it 
5 à far more certain preventive of overload sparking.. The 
“дагу overload device cannot safely be adjusted with suffi- 
"et nicety to cut off the current in case of a fault until it has 
“mn to two or three times the full load current; but in the 
“of balanced gear the device acts immediately there is a 
здө of current of any kind or magnitude, and the faulty 
“tut is eliminated before there is any serious danger of a big 
are, Possibly the best combination of metallic sheaths to 
ensure this result is provided by a lead sheathed and armoured 
but the Committee seem to have thought 16 necessary 
1 Provide for alternative methods of construction in view of 
< prejudice which often, rather unreasonably, exists among 
“me colliery electricians against lead. It is to be noted that 
А lead-sheathed and armoured cable is used, protected in 
oe with the requirements of the Rules, that 13 to say, 
з the thickness of the lead sheath and armouring respec- 
is are in accordanee with the Engineering Standards Com- 
ns recommendation, such cables fulfil the requirements 
à ii or by the Rules as to conductivity of the metallic sheath. 
ка however, where a lead sheath is not used, a double 
» "ur. may be necessary to comply with the requirements 
ra з conductivity, and in some cases it would seem that 
NN would have to be thicker than that called for 
ae ^igneering Standards’ Committee. It will, therefore, 

аре the exceptional cases where double armouring 1s 


- = — —— o —— a м А eee 


* ›. bu " E - 
-nd uc sparking ” is, we believe, a new term now first introduced, 
' definition of which is of interest. 


not sufficient, to increase the thickness of the armouring rather 
than to provide 9,special return conductor. Cable makers will, 
no doubt, be able to give their customers information as to the 
maximum resistance which can be assumed for the metallic 
sheaths of their cables. Electricians, however, who need a 
really first-class job, should give special consideration to the 
question of lead-sheathed and armoured cables, for such cable, 
whatever objections may be urged against it, certainly pro- 
vides a most perfect safeguard against open sparking. 

Rules 2 and 4.—The notice forms and the notices for workmen 
have been extended and brought together so that each set of 
notices forms a separate Rule. 

Rule 6 calls for the fire-proof construction of motor rooms 
and apparatus. Some definition of “ inflammable material ” 
is called for. This Rule has been a good deal criticised, 
but the evidence given before the Committee indicates its 
desirability. 

Rule 8 is more stringent as regards the earthing of motor 
cases than the old Rule 1c. The requirement that earth plates 
shall be sunk at the surface for providing an earth connection 
for the casings of all in-bye apparatus by means of the metallic 
sheath of the cables, or failing this, by means of a special earth- 
ing cable, 15 new, and has been somewhat criticised on the score 
of expense. Here again, however, the evidence appears to 
show that in the opinion of the witnesses it is the only reliable 
means of securing a good earthing connection for motor cases, 
&c. The new Rules in general extend the requirements as 
regards earthing. The earthing of the casings of portable appa- 
ratus was not required under the old Rules, but is required for 
all pressures under the new Rules. One result will be a greater 
margin of insulation for live parts than some makers of portable 
apparatus have been in the habit of providing in the past. 
СоШегу managers have been known to complain that when 
casings are earthed there 1s more trouble from faults, but it 
cannot be said to be a common fault. 

The Memorandum which accompanies the Report is intended 
primarily for the information of owners and managers, but one 
or two of the practical points dealt with therein may be noted ; 


more especially the remarks on the construction of motors 


(pages 1 and 4); the method of securing an efficient earthing 
system ; the construction of switchgear and cables (pages 5 
and 8); and the recommendations as regards the use of low- 
pressure for all portable apparatus (page 9.) 

Pressure.—The limits of low, medium and high pressure as 
defined in the old Rules are undisturbed in the new ones. The 
use of high-pressure current is prohibited in motors under 
20 н.р. in both codes of Rules, but small transformers of any 
pressure are allowed under the revised code. Perhaps the 
most novel suggestion in the Report is the reference to the use 
of low voltage. Here the Report touches on a development 
which has not Бу any means been universally adopted as yet, 
but which, with the increasing use of alternating current, seems 
likely to be adopted more and more in the future owing to the 
various advantages offered. The small wires, lamp-holders 
and switches used with 250 volts and higher pressures are a 
nuisance, while the current taken by metal filament lamps, 
even with voltages as low as 25, are so small as not to add ma- 
terially to the cost of installation. The Committees investi- 
gation tends to make one believe that there will be a consider- 
able development in the near future in the construction of 
really suitable transformers of all capacities from one lamp 
capacity upwards, combined with joint boxes or sealing boxes for 
tapping the main cables when supplying the lighting at low 
voltage. In many cases such small transformers may conve- 
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niently be combined with a switch and possibly disconnecting 
links, either on the high or low-tension sides. The words 
“switch transformer " proposed by the Committee in their 
report will probably soon be a recognised term for such appa- 
ratus. Such developments should facilitate the construction 
also of three-phase coal cutters, for the lower the voltage the 
less the room then taken up by the windings, and therefore the 
smaller the motor. It is well known that the use of three- 
phase coal cutters in thin seams has hitherto been a difficulty 
on account of the large diameter of the three-phase motor com- 
pared with a direct-current motor. But this should not prove 
an insurmountable difficulty to a designer if he can get rid of 
commutators and high voltage. 

In Rule 10 (switchgear) an attempt is made to get out general 
rules which should be complied with in the construction of 
apparatus used for the controlling the supply of current, but 
there is purposely no attempt to specify details lest, develop- 


ments should be hampered. 
Rule 12 gives the conditions under which armoured cables 


should be employed, and provides that where mechanical 
damage is likely protection should be of a substantial nature. 
This is not always the case with armoured cables at the present 
time, nor are armoured. cables, in practice, always finished off 
properly at the ends as is provided by sub-section F. 


"THE ELECTRICIAN."—SECOND MINING ISSUE. 


45 


In Rules 10 and 12 attention is directed to the design of 
apparatus which can in all circumstances be depended upon to 
prevent open sparking, and this is dealt with in more detail on 
pages 5 and 8 of the Memorandum and page 11 of the Report. 

While it is not an easy task to provide rules which will pro- 
vide а proper safeguard to life and at the same time not be 
irksome to the owner, the new Rules on the whole steer a middle 
course. Every electrical engineer knows how much more 
trouble is given by small apparatus than by large, and how 
much more dangerous it is because of its being more delicate 
and more easily broken down. With this in mind the Report 
lays great stress on the importance of low voltages for lighting 
and for coal cutters, this resulting in а more substantial class 
of apparatus less likely to go wrong. On the other hand, when 
it comes to a question of large apparatus or transmission of a 
large amount of power, the Committee does not hesitate to advo- 
cate the use of voltages really suitable for the purpose and which 
are admittedly safer taking everything into consideration. 
On these points Mr. Trotter of the Board of Trade gave some 
useful evidence. 

The net result of the new Rules will be to raise the standard 
of work expected in colliery installations, and to enhance the 
reputation of electricity in the vit for reliability and absence 


of trouble. 


. Public Electric Power Supply to Collieries. 
Bv W. B. WOODHOUSE, M.I.MIN.E. 


(Of the Yorkshire Electric Power Co.) 


Summary.—It is shown that a source of public supply has several advantages over a private generating station, among which may be 
voted the ease with which large motors can be switched on (even winding engines), owing to the large reserve of power, without affecting other 
pant ; the colliery avoids obsolescence of station plant; the capital cost per kilowatt of plant installed in a Jarge station is much less than in a 
“uall one, and a larger demand can be supplied per kilowatt installed than is possible in a private station, owing to diversity factor. Con- 
“quently the capital charges per unit are much reduced. In regard to generating plant, the author does not look upon exhaust steam turbines 


with much favour. 
“urce of energy, (2) as a user of surplus power, and (3) as a standby. 


The question whether taking a publie supply is preferable 
0 generating electricity at a соШегу is one which can be 
answered only when all the conditions of price and circum- 
Stance are known in each individual case, but the steady growth 
of the use of public supply is evidence that there is а large 
number of cases in which conditions are favourable to pur- 
chasing electricity rather than generating it. 

At the end of last year (1910) some 140 collieries in various 
Parts of the country were making use of the public supply 
offered by power companies to the extent of 50,000 н.р., and 
i number is rapidly growing. 

incidental Advantages.—In a lengthy experience of the use 
of electricity in mines the writer has been impressed with the 
"reat value to a colliery of being able to meet extended demands 
for power readily and cheaply. It is rarely possible to predict 
the amount of power which may be required some vears ahead, 
and for this reason many colliery generating stations contain 
це number of small and inefficient machines. These for 

у first few years are very much underloaded, and afterwards, 
as additions come to be made, the tendency is to instal similar 
small machines, ` 
it ME Important advantage of public supply 13 the freedom 
th ows to users to start or stop large motors without affecting 

* remainder of the machinery. 

E. the generating plant 18 small the starting of a large 
lies = а serious effect on the pressure, and sometimes on 
о usually it can only be done by using expensive 
publics apparatus, This may be dispensed with where the 

TM ру 18 used, and in Durham and South Wales examples 
takin ng motors of 1,700 н.в. and 1,000 н.р. respectively are 

€ à supply from the public mains direct. 


e—a 


Finally it is pointed out that there are three ways in which advantage may be taken of a public supply: (1) As the solo 


The use of electrical winding gears would undoubtedly have 
spread more rapidly but for the cost of the load equalising 
arrangements which are necessary ; if on a large power system 
these may be dispensed with, the saving is very considerable, 
and the necessity to use steam in any form at a colliery dis- 


appears. 
Obsolescence.—The development in the design of generating 


machinery has been very great in recent vears; that of the 
steam turbine alone has been so rapid that early machines as 
compared with those of the present day are quite inefficient 
and expensive. Gas engine development is also making head- 
way, and the gas turbine is confidently talked of for the future. 

The result is that, as compared with electrical apparatus, 
generating machinery has rapidly become obsolete, and if it be 


` remembered that even now a steam plant only converts 8 per 


cent. of the heat of the coal into electrical energy, the field for 
future improvements must be recognised as a verv wide one. 
As an example of the development that is taking place, а 
300 H.P. non-condensing engine of a few Years ago required 
401b. of steam per kilowatt-hour; now a 5,000 kw. turbine* 
can be bought taking only 14-5 lb. of steam per kilowatt-hour. 
On the other hand, 10 years ago cables were as well made as 
now, and did not differ much in price; electric motors were as 
efficient, though not as cheap, and the possibility of improving 
machines having a 90 per cent. efficiency is not great. T 
Convenience and security are valuable arguments in favour 
of a public supplv, but the question of public supply versus 
private plant must be decided primarily on the score of cost, 


* Recent tests on а 6,250Е\. turbo.alternator at Dunston Power 
Station, shewed a steam consumption of only 115 lbs. per kilowatt hour. 


(See Tux ELECTRICIAN, March 10th.) 
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and as the advantages above mentioned are not of fixed value 


they must be regarded separately. Р 
А clear understanding of the advantages and disadvantages 


incidental to publie power supply is necessary for one to 
appreciate how it is that current may be purchased more 
cheaply than it can be made at a colliery, and to obtain this 
understanding a consideration of the items which go to make 
up the cost of energy is necessary. 

Cost of Electricity.—The cost of generating electrical energy 


is made up of— | 
1. Interest on capital expended on generating plant. 


2. Depreciation allowance. 

3. Cost of fuel. 

4. Cost of wages. 

5. Cost of oil, stores, water, &c. 

6. Cost of repairs. 

7. Proportion of management expenses, rent, rates, &c. 

These items occur whether the supply is generated by a 

соШегу company for their own use or by а power company ; 
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but in the latter case an additional charge occurs, namely, 
the cost of distribution, which must be offset against the 
advantages incidental to a public supply. In the majority of 
cases these advantages very largely outweigh the extra cost. 

, Of the advantages possessed by the public supply the first 
ls the reduced capital cost of generating machinery in large 
‘izes as compared with small sets. Taking average figures, 
the cost of plant per kilowatt installed in a generating station 
of 600 kw. will be from 30 to 40 per cent. greater than in а 
tation of 6,000 kw., and twice as great as in а 30,000 kw. 
station—that is to say, the large station gets twice the capacity 


of machinery for the same money. 
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The second advantage is the reduction in the amount of 
Spare plant required. In every generating.station security 
calls for one spare generator and boiler at least, whilst economy 
in first cost and running costs dictates that each machine shall 
be of ав large an output as possible. Therefore in a small 
station two or three generating sets are usually installed, one 
being spare; whilst in very large stations the generating plant 
may be divided into, say, 10 sets without any loss of efficiency. 

о keep one spare set, therefore, means sacrificing half or one- 
third of the capacity of the small station and but one-tenth of 


the large station, 
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In addition to these advantages possessed by large stations, 
а power company's supply possesses another, the diversity of 
its customers’ requirements. Each class of power user has 
characteristic hours of working, fluctuations of load and time 
of maximum load. For example, collieries, steel works, textile 
mills, railways and tramways, and town lighting each have 
different hours of use, and in each case the maximum or peak 
load occurs at a different hour in the day. 

Fig. 1 illustrates this. The characteristic load curves of (А) 
a colliery, (B) a textile mill, (C) a tramway, and (D) a lighting 
supply, are each taken as having a maximum demand of 
1,000 kw. By the combination of these loads and other 
industrial loads on one generating station the full benefit of 
diversity is obtained. In practice it is found that maximum 
load on a central power station is between one-half and two- 
thirds of the individual power users’ loads added together, the 
station load is steadier, and its working is more efficient. 

Centralisation, then, reduces the proportion of spare plant 
required for security, and supplies with the same machinery 
a greater load, and these advantages increase as the power 
station becomes larger. In the cases considered above, whilst 
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the 600 kw. station must keep at least one-third of the 
machinery spare, the 30,000 kw. station, with one-tenth spare, 
has a greater margin of safety, as each of the remaining 


generators is capable of dealing with small overloads sufficient 


to maintain the full output with one set idle. 

Allowing a 10 per cent. overload capacity in each case, and 
taking the diversity of the load on the large station as being 
such that the station maximum load is two-thirds of the sum 
of the consumers’ loads (a conservative figure), we have 
(in the Table below) a comparison of the loads which may 


be dealt with by each station. 
That is to say, for every 100 kw. installed, a demand for 
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power of 73 kw. can be met Бу the small station and a demand 
of 148 by the large station. The proportional cost per kilo- 
watt installed in the two cases may be taken as two to one, and 
therefore the cost per kilowatt of demand for power, which is 
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.. Table. | 
u Plant Safe load — . Spare Sum of con- 
installed. | onstation, | plant. sumers' loads. 
Kw. Kw. | Kw. Kw. 
600 440 | 200 440 
30,000 | 2970 | 30% 44,500 
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the figure that determines the cost of supply, becomes four 


to one. 
Or, briefly, the central power station possesses three advan- 
tages bearing on capital cost :— | 

1. Large machines are proportionately cheaper. 

2, The spare plant necessary for security is a smaller pro- 
portion of the whole. 

3. The diversity of demand from power users allows a larger 
supply to be given than if dealt with by separate stations. 

The net result is that а central power station can supply a 
gven load with only one-fourth of the capital expenditure 
that would be necessary on individual stations. 

The rapid obsolescence of generating plant has been men- 
tioned, and the necessity to provide for this must be taken into 
account in both large and small stations ; but the power com- 
panv, due to the advantages above mentioned, only has to 
consider the scrapping of machinery, costing one-quarter of the 
corresponding machinery in а small station, to take advantage 
of whatever developments in generating machinery may take 


place. 
Of the running costs that of coal is the most important 


* 
чины 
Be eae 
EE p IL О ОН ae 


Bea Е eee CERE 
В ESI 
КЕНИН ЕЕ О В РЯ 
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2,000 4,000 6,00 
Output ín Kilotats. 
Fic. 2,—Frit Lost STEAM CONSUMPTION FOR VARIOUS SIZE 
TURBINE SETS. 


dividual item; but undue importance must not be attached 
to It, as it rarely exceeds one-third of the total charges. This 
shou'd be borne in mird in considering the advantages of 
installing new machinery, as the saving in fuel may be out- 
ae by the annual charges on the capital which must be 
spent, 

The comparative steam consumption of steam turbines of 
different sizes is shown in Fig. 2. The advantages of large 
machines are counterbalanced to a greater or lesser extent by 
the fact that the colliery company have no carriage to pay on 
the coal they use; though, of course, its value must be taken 
Its selling price at the pit, and not at its bare cost. 

The amount of coal uscd to preduce a unit of electricity 
‘pends on the steam consumption of the engines or turbines ; 
"I а comparison made on the basis of those given in Fig. 2, 
Which compares steam consumptions at full load, would be 
unreliable unless the very important effect of the steadiness 
ol the load were taken into account. 
| : MR hour а boiler is under steam or an engine is run- 
de e Із à certain amount of heat energy required to meet 
pum emal losses, quite independent of the load on the 
pu That Is to say, the amount of coal or steam used per 
jas may he divided into two parts, one constant, the other 

“ing in strict proportion to the load. 
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For example, Fig. 3 shows the total steam consumption of a 
200 H.P. engine at various loads. A line drawn through the 
points of full load, half load, &c., cuts the ordinate corres- 
ponding to no load at a figure equal to 38 per cent. of the full 
load consumption. This is the fixed proportion of steam con- 
sumption, and it is obvious that if the engine is running on an. 
unsteady load this consumption is a larger part of the total 
than if the load were steady at full load. 

The diversity of demard which occurs in a public supply, in 
consequence of the reduccd maximum load which it brings 
about, causes the load on the station to be steadier than the 
individual loads (see Figs. 1 and 2), with the result that the coal 
consumption per unit is decreased. 

The value of this extra steadiness of load 13 very consider- 
able. As a typical example, the coal consumption per unit 
was taken in a generating station when supplying a variable 
load, such that the load factor was 22 per cent., and was fund 
to be 5 lb. per unit. Ву altering the load so that the steadiness 
was Increased to make the load factor 44 per cent. the total 
number of units generated was doubled with an increase of 
only 40 per cent. of the coal consumption. 

Test figures of coal and steam consumption are, for the 
reasons indicated above, likely to be an unreliable forecast of 
actual conditions, and from the writer's experience such 
figures are frequently doubled under working conditions. 
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On all the other items of cost the large station has an ad- 
vantage over a small one. The labour required to attend to a 
5,000 kw. turbine 1s no greater than that for а 500 kw. machine, 
and the cost of labour per unit becomes a very small item in a 
large station. More skilful and continuous attention can also 
be given to the working of the station without any serious 
increase of cost. 

Exhaust. Turbines.—In the last few years much has been 
сага of the value of the exhaust steam turbine, and wonderful 
figures of cost have been produced by the simple artifice of 
neglecting capital charges and the cost of steam, it being 
argued in defence of the latter omission that as steam is being 
used which would otherwise go to waste its cost is nothing. 
This argument, if carried to a logical conclusion, might be made 
to show that the more wasteful in steam was the winding 
engine the more power would be obtained for nothing. 

It is hardly necessary to say that the exhaust steam turbine, 
at the best, is an expedient which in manv cases would not be 
adopted if a full consideration had been given to economies in 
the use of steam in the first instance. The fact that mixed- 
pressure turbines are now being more generally installed points 
to an obvious disadvantage of the exhaust steam turbine; but 
jt has а greater one in its great dependence оп a good vacuum 
for efficiency. Ап exhaust steam turbine takes practically 
6* 


_ eee - 


Kilowatts. 


9) 


twice as much steam per unit generated as a high-pressure live 
steam turbine of the same output. 

In the latter case, a difference in vacuum from 28 in. to 23 in. 
will require an increased steam consumption of 30 per cent. per 
unit; inthe exhaust steam turbine the increase 1s 50 per cent. 
That is to say, if the vacuum is good the steam consumption 
is twice that of a live steam turbine, but on а low vacuum, 
such as is frequently met with, the steam consumption 13 
three times as great. Where the load is variable matters are 
still worse. The initial steam consumption of a live steam 
turbine is 10 per cent., of an exhaust turbine 30 per cent. of the 
full load consumption ; therefore, unless the exhaust turbine 
is being used to its full output, the utilisation of the steam 13 
even more wastefully carried out than is shown above. 

The supply of suitable water for boiler purposes 13 à serious 
difficulty at many pits, but the amount of water required for 
eondensing purposes when turbines are used intrcduces an 
additional difficulty. Condensing water to the amount of 50 
times the turbine's steam consumption 1s required if a good 
vacuum is to be ensured (75,000 gallons an hour for a 300 kw. 
machine), and in the majority of cases it becomes necessary to 
erect cooling towers to deal with this. Apart from the extra 
capital cost, the use of such towers requires pumping machinery 
which under average conditions will absorb 10 per cent. of the 
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output of the turbine. The cost and maintenance of auxiliary 
machinery in connection with exhaust steam turbines a^? 
serious drawbacks. 

There are, however, some cases in which exhaust steam is 
available to a sufficient amount to justify its use, but full 
benefit can only be taken if the use is continuous and steady, 
and colliery conditions rarely permit this. In such cases, and 


in those mentioned below, co-operation with a power company 
offers a satisfactory solution. 


Co-operation.— The important effect steadiness of load has on 
working costs has been mentioned above, and the reasons why 
the load is steadier on the large supply have been indicated. 

The “load factor" (or the proportion the current actually 
generated in a given time bears to the amount which would 
have been generated at continuous full load in the same time) 
of а colliery supply varies very considerably, depending on the 
use to which the current 13 put ; if eurrent is used for all pur- 
poses, including winding, the load factor rarely exceeds 25 per 
cent. А public power supply station can depend on a load 
factor of 50 per cent., and the result is а great increase in 
economy. An increase in the load factor from 15 to 60 per 
cent. results, of course, in an output four times as great. In a 
typical case the writer found this increased output obtained 
with twice the working costs, or the cost per unit was halved, 
and more productive use was made of the machinery. ^ 

Advantage has been taken of this saving by co-operation 
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between power companies and colliery owners, or iron masters, 
having available a supply of waste heat from engines as exhaust 
steam, or from coke ovens and blast furnaces as gas. Where 
waste heat is available continually from coke ovens it may, 
of course, be made use of bv the colliery company to supply 
their own needs; but in such а case it is necessary to instal 
spare machinery, and not to depend on the gas to its maximum 
amount, on account of fluctuations which occur in the supply. 
The use made will vary during the day, and will be much 
reduced when the pit is playing," so that a large portion of 
the gas 1s wasted. 

Where such fuel is used in co-operation with the power com- 
panv generating machinery 13 installed just sufficient to utilise 
the fuel to its full amount, ard it is run at its full load continu- 
ously day and night, the current not requircd by the соШегу 
company being delivered into the power company's mains for 
use by other consumers. The connection with the power com- 
pany allows the stard-by to be provided at the company's 
principal station, ard thus full use is made both of capital 
and fuel. 

Fig. 4 illustrates this. The power obtained from the gas 
13 represented by the height of the horizontal line, the power 
the colliery use by the curved line, the difference in the areas 
enclosed representing the amount utilised by co-operation 
which would otherwise have been wasted. A number of 
stations are in operation on this principle in conjunction with 
the power companies in Durham, and the results obtained have 
been beneficial to both parties. 

Where a sufficient supply of exhaust steam is available from 
a winding engine the same principle may be beneficially ap- 
plied, the collierv company delivering surplus power to the 
power company when winding is going on and receiving power 
from the mains at other times, as at night and week-ends. In 
this case, again, no spare generating plant being necessary, the 
colhery company's expenditure is considerably reduced. 

А third and growing possibility is that of burning low-grade 
fuel and shale in gas producers and to recover the ammonia, 
the gas which is generated continuously being supplied to the 
power company. 


To summarise, the public supply can be uscd in three 
rays :— 


1. As the sole source of supply. 


2. As a user of surplus power generated from some source 
of cheap fuel. 


9. As a stand-bv. 


Whichever use is made of the supply, the general principle 
remains unaltered—that public supply, like the public supply 
of water or of transit facilities, is à form of co-operation in 
which advantage is taken of certain economic conditions to 
reduce cost. 

This principle is often obscured by а consideration of details, 
such аз the relative efficiencies of various types of generating 
machinery ; but it is firmly established on sound economic 


grounds, and the future must see an enormous extension of the 
use of the public supply. 


Hydro-Electric Mining Plant.— The “ Mining World” 
states that the Cleveland Cliffs Iron Co. is adopting electricity аз 
the motive power wherever it is possible to use it in the operation 
of machinery at its mines on the Marquette range. Power 18 
to be obtained hydraulically, to develop which two centrally 
located generating stations of large capacity have been erected 
and equipped, and are in commission ; miles of transmission 
lines have been built and electrical power is conveved to prac- 
tically all of the mines operated by the big independent iron 
corporation. One of the generating plants will be at Mar- 
quette. There is a rapid fall all the way to the shore of Lake 
Superior, and providing the plans for water storage work out 
as expected, this one water-power will yield in the neighbour- 
hood of 7,000 н.р. Later onstill other streams will be harnessed 
in à similar manner. The leading officials of the company have 
devoted much time to personal investigation of water-power 


development both in Canada and Europe, and they have 
procured much valuable data. 


Wm 
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Power Supply from a Private Plant. 
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Bv W. BOLTON SHAW, M.Sc., A.M.1.E.E. 


(Lat> E'e:trical Engineer to the Hulton Colliery C>., Ltd.) 


Summary.—After considering in а general way the advantages of à private supply as compared with supply from а power company, the 
author discusses the various typ's of plant availible. 


steam turbine has distinet advantages, 


Steam plint is generally preferred, and if the installation is above a certain size the 
The size of units to be adopted requires careful consideration. 


Curves are given showing the growth 
of power at a particular colliery and the relation the consumption bears to the kilowatts of plant installed. Finally, figures of running costs 
based on actual results are given and the general working of the plint is considered from th^ point of view of relabil.ty. 


In arranging a scheme for the electrification of a colliery, the 
first point, and one of the most important, to be considered 
is the question of the generating plant. To the majority of 
collieries the choice between the alternatives of a private plant 
or supply from a power company 13 not open, because as vet 
no companies’ mains are available to them. There are, on the 
other hand, a large number of collieries, particularly those in 
the north-eastern counties, which are within reach of a power 
company’s supply, and in their case the relative advantages 
and disadvantages of supply from a private plant, as compared 
with a power company's system, require very careful con- 
sideration. | 

Generally speaking, in the case of small collieries, where 
the ultimate amount of electricity likely to be used is of the 
order of, say, half a million units per annum, the advantage 
probably lies with the power company’s supply. The figure 
at which power could be obtained from most companies would 
be lower than that at which it could be produced by a private 
plant, and the reliability of the company’s supply as regards 
continuity would in most cases be greater, although this last 
consideration does not usually carry quite the same weight in 
the case of a small plant as m that of a large one. 

Where there is a probabilitv that at some later date the plant 
may be considerably extended this probability should be given 
due consideration in deciding on the source of supply, and if 
the decision is in favour of the company's supply, it is advis- 
able, if possible, to make such terms as will leave a way clear 
for changing over to а private plant at the time when the 
extensions are likely to be proceeded with, since it is quite 
possible that experience may point to the private supply being 
then the more advantageous arrangement. 

For large collieries, in which an extensive installation 13 con- 
templated, with the prospect of an annual consumption of 
power amounting to, say, two or three nullion units or more, а 
careful comparison made between the proposals of a power 
company and what is possible with a well-designed private 
generating plant, properly installed and under proper super- 
vision, would, the writer ventures to think, in most cases show 
the advantage to lie with the private plant. 

The main advantage which the colliery possesses over the 
power company is its ability to produce power at a lower cost. 
This is largely due to the small commercial value of the fuel 
used in its boilers, and also to the fact that with the high load 
factor obtainable the interest and depreciation costs are low. 
The charge for land occupied is very small; the cost of build- 
ings can be kept low, especially where the colliery has its own 
brickworks and can erect its buildings with its own staff; the 
power 13 generated where it is to be consumed, or within а 
short distance; and where it has to be transmitted in most 
cases an overhead line can be erected across the collierv com- 
pany's own land. The cost of expensive underground mains 
is, therefore, eliminated; there are no interest charges or 
heavy legal and Parliamentary expenses to be added to the 
other items of generating costs, and the management charges 
are low, since the officials concerned devote only a compara- 
tively small portion of their time to the generating plant. 

The generating cost with a plant such as that referred to may 
be brought down to so low a figure that the difference between 
it and the price which would be charged by a power company 
will result in a saving per annum of a thousand pounds or 
more, 

The reliability of a large private plant as regards continuity 
of supply can be maintained at a level probably as high as that 


of the mains of most power companies, There is also the pos- 
sibility, in the event of anvthing going wrong with the gene- 
rating plant, of giving some warning of it, and, by being in 
touch with the trouble, of being able to form a definite idea as 
to what steps it mav be necessary to take in order to cope with 
the situation created. 

In comparing the cost of private generation with the power 
company’s rates account should be taken of the higher cost for 
the first vear or two, while the load on the private plant is being 
developed. The power company’s charge covering this period 
may be substantially lower, and the difference between it and 
the private cost must be deducted f-om the saving in subse- 
quent years. As, however, the total power used during the 
period is relatively small, the actual difference will in a few 
years? time be wiped out by the later saving on the private 
plant. The cost at which it is possible to generate at a colliery 
is dealt with later. 


ТУРЕ oF PLANT. 


The installation of a private generating plant having been 
decided on, the next point to be settled is whether direct or 
alternating current shall be adopted. For small plants the 
superiority of one svstem over the other 13 not always very 
definite, but depends largely on the special purposes for which 
power is to be used and the conditions already existing at the 
colliery, For large mining installations the three-phase 
system possesses so many advantages with regard to gene- 
rating, distributing and operating, as well as safety, that its use 
may now be looked upon as standard practice in this country. 

The type of prime mover to be adopted requires careful con- 
sideration, for on its commercial efficiency and reliability the 
success of the installation mainly depends, Steam plant at 
present practically holds the field for colliery work, although а 
number of gas plants have been installed, and more headway 
appears likely to be made in the near future with this type of 
plant. The principal, and practically the only, claim of any 
weight which can be urged in favour of the gas engine in pre- 
ference to steam is its greater fuel efficiency. As, however, 
the coal cost for a large steam plant will usually only amount 
to about one-third or one-fourth of the total cost, a reduction 
in fuel may easily he counterbalanced by an increase in the 
interest and depreciation charges, owing to the greater capital 
expenditure, and in the wages and stores cost on account of the 
greater expense in operation and maintenance. " 

The producer and cleansing plant form a further addition 
to the great variety of apparatus for which the colliery engineer 
is already responsible, and when these are to be supplemented 
by a bye-produet plant, with the trouble of dealing and finding 
a market for materials having no commercial relation to coal, 
it is hardly surprising that the general feeling has been agamst 
the introduction of gas plants at collieries. 

Another point which places the gas engine at a disadvantage 
is that the higher fuel efficiency is questionable when commet- 
cially considered. Except in very large producer plants, the 
employment of inferior coal, screen pickings and washery 
settlings, the fuel ordinarily burnt in colliery boilers, appears 
to be impracticable for successful operation of the gas engine, 
owing to the difficulty of efficiently cleansing the gas. | | 

Improvements in the design of producer plants which will 
get over this difficulty are to be looked for in the near future, 
and when their successful operation is assured the gas engine 


will no doubt stand on a better footing with regard to colliery 
work than it does at present. 


-— 
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With steam plant the choice lies between slow-speed hori- 
zontal engines, high-speed vertical engines and turbines. 

For small sets, up to, say, 250 kw. capacity, the type of 
turbine which at present seems likely to hold its own commer- 
cially with the reciprocating engine is the single-wheel impulse 
turbine; but by far the greater number of small colliery sets 
are engine driven, the preference being about equally divided 
between horizontal and vertical. 

There is no doubt that the horizontal slide-valve engine 
commends itself to the average engineer at a small colliery, 
because of its cheapness and simplicity, and, being of the same 
type as his winding and other engines, it fits in well with the 
general scheme of things. It can be run by almost any sort of 
handy man, and ordinary repairs to it can be carried out by the 
type of fitter accustomed only to colliery work. The fact that 
it will continue to run even when in serious need of over- 
hauling is often taken advantage of to keep down the cost of 
repairs, and generally results in an enormous waste of steam. 

А pair of 120 т.н.Р. engines of this class, tested by the writer 
some years ago in their ordinary working condition with 80 lb. 
steam pressure and running non-condensing, showed a full load 
consumption of 60]b. per kilowatt-hour for one engine and 
69 lb. for the other. The no-load consumption was not very 
much less than that at half load. 

The horizontal engine requires very heavy foundations and 
large engine room space, This space can be somewhat reduced 
by a reversed drive—i.e., by placing the generator behind the 
cylinder—but such an arrangement exposes the generator to 
the risk of serious damage should the cylinder cover be knocked 
off or the cross-head or connecting rod break. Small high- 
class horizontal engines of the Corliss compound or Stumpf 
type give lower steam consumptions than high-speed engines 
or turbines, but the cost of engine is considerably higher. The 
heavy cost, large foundations and great amount of floor space 
required practically put them out of court for a large colliery 
installation. А rope or belt drive, though always objectionable, 
is usually adopted owing to the very much greater cost of the 
slow speed generator required for direct coupling. 


ADVANTAGES OF THE STEAM TURBINE. 


With the tendency to greater efficiency and a higher standard 
of engineering which is now observable at a great many of our 
collieries, the adoption of high-speed engines or turbines in 
preference to horizontal slide-valve engines is likely to become 
more general. The high-speed engine-driven set has the 
advantage of occupying, in the smaller sizes at any rate, even 
less floor space than the turbine, but it loses to some extent the 
advantage due to its small floor space by requiring greater 
head room than either the turbine or horizontal engine, and 
where provision is made for lifting, as 1t should be, the cost of 
the engine room is appreciably increased by the greater height 
required. The foundations are smaller than those for а 
horizontal engine, and the efficiency is more likely to be main- 
tained for a longer period, one reason for this being that, owing 
to the high speed of reciprocation, the engine soon calls atten- 
tion to any wear that has taken place in the moving parts. 

For small plants the turbine does not show up to tlie same 
advantage compared with the engine as in large plants. Its 
cost below a certain size is higher; it is questionable whether 
its consumption 13 any better than a high-class engine, taking 
into account the power required for condensing and cooling ; 
and in the present state of engineering knowledge existing at 
small collieries there is no doubt that the man responsible for 
it requires to be of à somewhat higher grade than for the 
reciprocating engine. It is not so much that the turbine is a 
more intricate machine or more difficult to understand. than 
the engine—it is in many respects simpler; but the engineis а 
common object of the colliery or any other industrial works, 
while the turbine is as yet a long way from being so, and thus 
almost every man who has had any mechanical training at all 
is more or less familiar with the engine, while the same can be 
said of comparatively few men with regard to the turbine. The 
rapidly increasing number of turbines installed in this country 
is, however, bringing about a change, and the last five years 
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have shown a remarkable spread in the general knowledge of 
turbine engineering. 

Notwithstanding these disadvantages, there are, no doubt, 
many small installations having sets of, sav, 150 kw. and 
upwards, where turbines could be shown to be the best tvpe 
of prime mover taking all the conditions into consideration. 
For larger installations the turbine has many advantages over 
the engine, advantages so generally recogniscd that for sizes 
over 500 kw. it is becoming almost standard practice. From 
300 kw. to 500 kw. the high-speed engine 15 still able to give a 
good account of itself; but it is probable that as confidence 
in the turbine grows with improved design on the part of the 
manufacturer and increased knowledge on the part of the 
colhery manager and engineer, the size of set for which engines 
and turbines stand on an equal footing will tend to become 
considezably smaller than at present. 

The special features of the turbine which make it particu- 
larly suitable for colliery installations are the low capital cost 
of turbine and generator, as well as of engine house and founda- 
tions, low steam consumption, small wages cost for operating 
and small maintenance cost for stores and repairs. Against 
these must be set off the somewhat higher cost of condensing 
and cooling plant as compared with reciprocating sets. 

The simplicity and reliability of the turbine when operating 
either singly or in parallel, its ability when once run up to take 
care of itself automatically, and its immunity from damage 
under heavy overloads tend to reduce the amount of attention 
necessary and so keep down the cost of engine-room wages. 

The small floor space occupied makes possible à very com- 
pact lay-out of the engine room, so that the driver is always 
within easy access of any set. Added to this, the small height 
of the machines enables him to have the whole of the plant 
under observation from almost any part of the engine room, 80 
that the amount of plant which can be controlled by one driver 
is brought to а maximum. With turbines it is possible to 
have the engine room arranged on a girder and concrete floor 
some 12 ft. or 15 ft. above ground level, and to place the con- 
densing plant on the floor level below. The unoccupied 
portion of the ground floor, which will probably amount to 
half or more, can be made use of as a workshop, and is in many 
ways а convenient arrangement, one special advantage being 
that the foreman or electrician-in-charge, as well as the prin- 
cipal workmen, being located there, the power house is always 
more or less under supervision, and in case of anything going 
wrong there is someone at hand to give assistance at once if 
required. Where the power house is run by a single driver this 
is partieularly advantageous. 

Another feature of the turbine, and one of particular im- 
portance in colliery work, is its ability to make use of exhaust 
steam and to run on live steam when no exhaust steam is avail- 
able. Roughly speaking, the amount of steam exhausted from 
the winding engines of a group of pits is generally sufficient to 
generate enough electricity for the complete electrification of 
all machinery above and below ground except the winding 
engines at that group of pits. By installing mixed-pressure 
turbines a large amount of fuel can be saved during working 
hours, but it should be kept in mind in estimating the effect on 
the generating costs that against the saving in fuel must be set 
the increased capital charges on the accumulator, low-pressure 
steam piping, more expensive turbine and larger condensing 
and cooling plant, these latter also requiring more power for 
pumping. 

There is also to be taken into account the somewhat higher 
consumption of the mixed-pressure turbine when running on 
live steam as compared with what would be obtained with an 
ordinary high-pressure turbine, and a still more important con- 
sideration is the increased steam consumption of the winding 
engines which may result from the back pressure put on them 
by the friction of the exhaust pipe line and head of water in 
the accumulator, added to the working pressure of the accu- 
mulator itself. 

SIZE OF UNITS. 


Having decided on the type of generating set, the next point 
to be settled is the size of unit to be adopted. The best policy 
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is to adopt such a size that subsequent extensions to meet 
increasing load requirements can be made by the addition of 
sets of similar size. 

Special circumstances or requirements may afterwards 
render it advisable to depart from this scheme, but adherence 
to it will give uniformity in the lay-out and design of the power 
louse and in many details of the plant, including steam ard 
vater pipe work, condenser and cooling pumps, cooling plant, 
switchboard panels, &c., as well as simplifying the arrange- 
ments for stand-bv plant. 

Üne determining factor in settling the size of units should be 
the provision of sufficient capacitv that, from а careful con- 
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sideration of the probable rate of growth of the load, it does not 
appear likely that any additional unit will require to be put 
down within a period of less than four or five years. Other- 
wise the power house hardly recovers from the state of disorder 
produced by the extension before it is again in a state of up- 
ауа. The size of unit should also be determined by the size 
of the manufacturers’ standards. Special sizes can be obtained 
fom some makers without much difficulty, but, unless there 
are very special reasons for not doing so, much is to be gained 
by keeping to the makers’ standards. Some consideration 
should also he given to the fact that in the early vears, before it 


heromes necessary to run tlie second set, the first set will have . 


to run for a considerable portion of the time on small loads, 
and the steam consumption on such loads will be higher the 
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~ the set. The difference, however, between one set and 
"hext standard size, when run on small loads, even for long 
periods, would be hardly appreciable in the fire hole. In 
Mid to this, the consumption after the second set is re- 
the lar I with loads above half-load, would be lower for 
ni NR size of unit, and any extra fuel burnt on account of 
И ч in the early years would no doubt be more than 

мані T afterwards. | 
will. t) | plant 18, of course, an absolute necessity, and there 
» therefore, always be one set in excess of the number 
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necessary to deal with the load. Looking ahead as far as 
possible, say for 10 years, and estimating the size of the plant 
required then, a consideration of prices of different sized sets 
will show that there is one size, or possibly two, for which the 
necessary equipment, together with a spare set, will cost the 
least money. In making this estimate, the cost of the con- 
densers and auxiliaries must be taken into account. Due con- 
sideration of these various factors will enable a suitable size 
to be decided on, which will most nearly meet all the conditions. 


ESTIMATES OF POWER. 


An estimate of the power requirements over a considerable 
period is a somewhat difficult matter to arrive at, and even for 
the first year or two it 13 quite possible for the estimate to be 
considerably out. The most satisfactory way of making an 
estimate 13 to obtain figures giving the annual electrical con- 
sumption of other collieries having similar installations to that 
proposed, and to make what deductions or additions appear 
necessary for obvious differences in the equipments. With so 
many collieries now electrically equipped it should not be 
difficult to obtain these figures. 

The curves given in Figs. 1 and 2 show the consumption of 
electrical power at two groups of pits, distinguished as А and 
B pits, at a colliery having a large electrical installation. 
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Fia. 3.—TOTAL ANNUAL OUTPUT, “А” AND “В” Pirs. 


The corresponding coal output for each group of pits is shown 
on the top curve (а). At the А pits the use of electricity dates 
back to the vear 1900, and it will be noticed that the output 
of coal had then nearlv reached its maximum. The elec- 
trification of these pits was only partial, and was more or less 
gradually developed. The B pits were, with the exception 
of the winding engines, completely equipped electrically from 
the first, and the supply commenced with the winding of coal. 

At both groups of pits the ventilating fans were eventuallv 
changed over to the electrical drive, and it will be seen that a 
considerable portion of the power consumed was absorbed by 
these motors. As motor-driven fans would not be included in 
the electrification scheme of some collieries, and as their in- 
fluence on the load is very considerable, the curves (c) have 
been drawn showing the output to the rest of the installation 
apart from the fans. It will be noticed with regard to curves 
(c) that both for the completely and for the partially equipped 
pits, the electrical output tends to reach a steady value when 
the coal output of the pits has passed its maximum. 

Fig. 3 shows similar curves for the combined output of the 
two groups of pits. It should be mentioned that in 1906 the 
generating plant at the A pits was shut down, and the whole of 
the supply concentrated at the B pits. Curve (4) in Fig. 3 may 


55 “THE ELECTRICIAN."—SECOND MINING ISSUE. | Mav 12, 1911. 
] QOTTTO TT T TT TT PH ———: 


ALL COLLIERY SWITCHGEAR 


SHOULD BE SO DESIGNED AS TO BE, AS FAR AS POSSIBLE, 


MISTAKE PROOF. 


x 
<> 

<> 

< 

Limit the risk of ACCIDENT by purchasing only Reliable acd Up-to-date Geer. : 


WE SPECIALISE IN LOW AND MEDIUM TENSION 


A.C. Starting & Protecting Switchgear, 


<> 
<> 

<> 

PAYING ESPECIAL ATTENTION TO MEENIN Gk REQUIREMENTS. t 


The Illustration below shows our 


TOTALLY — OIL IMMERSED *STAR-DELTA " STARTER, 


Fitted with Two Overload and One 
No-Voltage Releases, Watertight 
Ammeter, Bracket and ''Gradatim" 
Patent Safety Device. 


: 
: 
ps 


This Starter is eminently 


SUITABLE FOR COLLIERY INSTALLATION. 


LI m . ‘9 
required. Handle cannot be left at “ Starting. 
position. 


Operator unable to throw the Starter 


into the 
‘running " 


position unless he has first put 
the handle to the * Sragr" and held it there 


4. 
: 
A 
3 
Y 
< 
3 
, EAD. ‚а sufficient length of time to allow the Motor 
арш to get up speed. 
Adjustable Time Limit Devices can bo fitted to tho Overload Trips. 
The | NO-VOLTAGE Release feature also offers the great advantage 
T 


that it can be used for STOPPING THE MOTOR from a distance by 
means of Emergency Switches. 


WE INVITE YOUR ENQUIRIES. 


GEORGE ELLISON, 
Victoria Works, Warstone Lane, BIRMINGHAM. 


Telephone—5296 CENTRAL. 


<> 

i 

| 

<> 

x 

No Fuses or Main Switch | 
< 

^ 


Telegrams—:* INDUCTION," BIRMINGHAM. i 


0000000000000900000000000000000000000000000000090% 


- -=e e = 
- 


May 12, 1911. 


be taken as representative of а large colliery installation, and 


curve (с) in Fig. 1 of a small опе. . 
The growth of the load is dependent on three principal 


factors :— 

1. The period occupied in changing over to electrical driving 
from steam. This may possibly amount to five years or more 
before the change is complete, and its progress will depend 
largely оп the confidence of the management in proceeding 
with the electrification, and also on whether the state of the 
coal trade justifies the necessary expenditure. 

2. The natural increase in the power required by the in- 
creased get of coal, if the mines are comparatively new at the 
time of electrification. 

3, The effect of the workings getting further in. This in- 
creases the power taken for haulage, ventilation, and possibly 
also for pumping. With longer roads the work done in haulage 
per ton raised is naturally greater, and, in addition, if the seam 
is on the dip with the main roads level, the coal on the higher 
side is usually taken out first. All haulage of this coal to the 
main road is gravitational, and no power is therefore required 
except along the level. Later the coal faces on the lower s:de 
are developed, and power is required for hauling up the brows, 
the amount increasing with increased output from these lower 
faces and also with the greater length of brow as the faces are 
advanced down the dip. 

With the opening out of more roads and districts more air is 
required for ventilating the mine, and as the roads lengthen out 
their resistance is increased, so that, a3 time goes on, both the 
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quantitv and. water gauge of the fan are increascd, and with 
them the demand for power to drive the fan. 

If much water is made in the mine the opening out of ‘the 
lower faces tends to increase the quantity, or, if not to increase 
It, to cause it to be made at a lower point, and thus require to 
© pumped against a greater head, with a corresponding 
crease in the power taken by the pump. 

Аза mine passes the zenith of its working life the output of 
coal begins to fall off, but the workings get further in, and the 
net result is that the consumption of power tends to remain. 
Stationary, or even to go on slightly increasing until the mine 
у Very near to finishing, and only then is the consumption 
likely to fall off seriously. In the meantime the output of coal 
from other mines is increased to compensate for this falling off 
in order to keep up the supply of coal to the market. The 
tendency is, therefore, for the power consumption to keep on 
mcreasing until the total coal output of the whole colliery 
"uis seriously to fall off—that is, until the life of the colliery 
8 coming to an end. | | 

In estimating the amount of power likely to be required at a 
: 5 contemplating electrification, the general tendency 18 
i er-estimate the amount in the initial years and to under- 
i ж it fo: the later ones. The first is a fault at any rate 
i s right direction, but the second may result in a good deal 
‘kee у expense and inconvenience, owing to sufficient 

)wance not having been made for subsequent extensions to 

wldings, boilers, pipework, cooling plant, &c. 
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Having arrived at an estimate covering as long a period as 
it is possible to forecast, the corresponding curve of average 
load can be obtained for each year by a process of simple 
arithmetic. It is necessary, however, in fixing the size of the 
generators to determine the maximum load to be carried, and 
this will depend on the load factor to be expected. 

The load factor for any year 18 usually defined as the ratio 
of average load, taken over the whole year, to the maximum 
load on the generators at any time during the year. The 
term, however, is somewhat indefinite, because of the difficulty 
of deciding on the method of determining the maximum. А 
mere momentary overload can hardly be regarded as a maxi- 
mum to be seriously considered, because the expectation of it 
would havé no effect in deciding on the capacity of the plant 
to be run. The question then arises how long must a tem- 
porary overload persist to be seriously considered as a maxi- 
mum. In the curves (d) and (е) shown in Fig. 3 the maximum 
is taken as the highest hourly reading recorded on tlie power- 
house log sheets. Аза heavy overload coming on momentarily 
or for a period of a few minutes only would divert the attention 
of the driver from taking his readings to looking after his volts, 
such an overload would not be recorded amongst the ordinary 
readings. It may be taken, therefore, that these readings are 
of sustained working loads, existing perhaps for а quarter or 
half an hour or even more, and are such as must be taken into 
account in determining the capacity of plant to be run. 
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Curve (d), Fig. 3, shows the load factor for the combined 
load of A and B pits, with power for ventilating included : 
curve (e) shows the same with ventilation excluded. It will be 
seen that, as might be expected, the load factor is very con- 
siderably improved by the addition of the fan load. The 
somewhat large drop in (d) in 1906 is due to the installation of 
a large stand-by fan which was only run up occasionallv, and 
thus added considerably to the maximum load without having 
much effect on the average load. In later years the power 
taken by this fan has been reduced and the period during which 
it is run Increased, so that Из effect on the load factor has 
gradually become less prejudicial. For large installations with 
electrically-driven fans or other important continuously 
running plant probably 40 to 60 per cent. would be safe limits 
within which to take the load factor, and for one without con- 
tinuously running plant from 30 to 45 per cent. For small 
installations 25 to 35 per cent. is probably as gocd a figure as 
сап be expected. 

Taking curve (b) in Fig. 2, the output at the ei d of 1906— 
i.e., after four years’? working—is 1-75 million units, giving an 
average load of 200 kw. Assuming a load factor of 48 per 
cent. (the average of curve (d), Fig. 3), the maximum load 
would be 415 kw., and for this installation the choice of gene- 
rating plant would probably lie between 350 kw. and 500 kw., 
as the nearest standard sizes. 

It may be urged that the maximum load might be taken care 
of by the overload capacity of the plant, but it should be borne 
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in mind that the maximum load recorded may be sustained for 
an hour or two, and may only be some 5 or 10 per cent. in 
excess of the load preceding and succeeding it for several hours. 
Generally speaking, 1t 1s advisable to make it a rule always to 
have sufficient plant running to keep the working load, under 
all ordinary conditions, within the rated capacity of the 
generators, and only take advantage of the overload capacity 
to deal with sudden peak loads and cases of emergency. Ву 
insisting on this rule being observed there is an avoidance of 
the risk entailed in the driver using his own judgment as to 
how long it is safe to run on any particular overload. | 

The maximum load тау generally be expected in mid winter, 
when the output of coal is greatest and the lighting load is 
heaviest. It usuallv oceurs in the early morning after work 
has got into full swing, and before the surface lights have begun 
to go ой. 

Where two day shifts are worked, under the Eight Hours Act, 
а second maximum may occur late on in the afternoon, after 
the lighting comes on again and before the workshop and other 
machinery which only runs one shift has gone ой. 

Figs. 4 and 5 give curves showing the average load plotted 
weekly over the whole year for pits A and B respectively. In 
each case two curves are given showing different years. It will 
be seen that the tendency of the load is to fall off somewhat 
in the summer months. 

A method by which the probable load might be checked to 
some extent is by making an estimate of the total rated 
capacity of motors and lights likely to be connected up and 
taking the average load as a certain proportion of this. 
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(Г) Total connections including fan motors. 

(7) Total connections not including fan motors. 

(h) Ratio of average load to connections including fan motors. 

(°) Ratio of average load to connections not including fan motors, 


Fic. 6.— TomAL CONNECTIONS AND AVERAGE LOAD 
“A” AND " B" PITS, 


It will be seen from the curves (/) and (у) shown in Fig. 6 
that the ratio between these two quantities, taken for А and 
B pits combined, is practically constant over a period during 
which the total kilowatts of motors and lights increased 100 per 
cent., as shown by curves (/) and (y... Without the fan motors 
the ratio is naturally smaller, but still remains practically con- 


stant. Including fans it averages 22-1 per cent., and excluding 


them 17-1 percent. Taking the two groups of pits individually, 
the value of the ratio is more variable, especially for A pits. 


Curves of these values ave shown in Figs. 7 and 8; the 
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average, including fans, over the same five years 13 20-5 рег 


cent. and 23-1 per cent. for À and B pits respectively ; and 
without the fans 15-3 and 18-6 per cent. 

Probably a safe figure to take would be from 15 to 25 per 
cent., according to the size and character of the installation, 
the proportion of continuously running plant, if апу, and 


whether the motors carry loads reasonably near to their rated 


full-load capacity. In the pits referred to, especially at the B 
pits, care has alwavs been taken to avoid putting in motors with 
| à 


too large à margin of capacity over their working load. As 
ghowing how consistently this policy has been adhered to, 1% 
may be mentioned that the power factor on the generators has 
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been maintained at an average of over 0-84 per cent. for the 
last seven years, and the lowest value obtained. was 0-825 in 
the earlier part of that period. 

For small installations and for the immediate requirements 
of large ones а rough estimate of the probable load to 
be carried bv the generator may be made by taking the 
total load on all the motors and hghts likely to be working 
at the same time of the day when work is at full swing 
and multiply this total hv a “diversity factor." Where 
there are a large number of intermittently working motors, as, 
for instances, those driving haulages, screens, saw benches, coal 
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cutters, &c., the natural tendency is for the individual loads to 
dovetail into one another, and so give a smaller total than their 
sum. The value of the diversity factor will depend on the 


relative horse-powers of the steadily loaded motors and of those. 


intermittently loaded. А value between 60 and 80 per cent. 
would probably be obtained on an average installation. with, 
sav, 20 or more motors. | 
It is not proposed here to go into a detailed consideration 
of the merits aud suitability for colliery work of different 
tvpes of boilers, condensing and cooling plant, switch- 
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boards and other items which go to make up the complete 
generating plant. It may, however, be said that т san 
on the type of plant to be installed, special consideration shoul 
be given to those features which make for simplicity and reli- 
ability. Preference should be given to plant which 15 simple 
in design and method of working, so that the man who operates 
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knowledge; and, further, the plant should require as little 
attention as possible in the way of cleaning and overhauling. 
The absence of parts which wear or corrode is an important 
consideration. 

In the general lay-out and design of the plant as а whole 
special attention should be given to “directness.” B 
this is meant the avoidance of arrangements which lead to 
confusion and serious mistakes, and the placing of accessories 
and apparatus so that, as far as possible, their interconnection 
is obvious. The aim should always be so to lay out the plant 
that the man operating it is within easy reach, and with as little 
moving about as possible, within sight of all the levers, hand 
wheels, instruments, gauges, &c., which affect the operating of 
the machines or indicate their normal or abnormal working. 

Attention to details of this sort makes for increased efficiency 
of the men, reduced risk of breakdowns and stoppages, and a 
minimum loss of time in dealing with the latter when they 
do occur. For simplicity's sake it is advisable to make each 
unit self-contained as far as possible, each set having its own 
exciter, steam separator, cordenser and condenser pumps. 
The pumps for the cooling plant should also for this reason be 
in sets each of sufficient capacity to deal with the water from 
one condenser. The generator and exciter panels of each set 
should be so arranged relatively as to form one unit easily dis- 
tinguished from the next one to it, and should be so placed and 
labelled that their connection with the generator to which they 
belong is conspicuous and unmistakable. 


Cost oF GENERATION. 


The main items in the cost of generating are interest and 
depreciation and coal. In addition to these there are the 
charges for wages, stores and replaces, as well as for manage- 
ment, rent, rates, Insurance, &c. The figures for generating 
costs sometimes put forward as having been obtained at 
collieries should be accepted with a certain amount of reserve. 
Unless great care is observed in keeping the costs it is extremely 
easy, where both labour and materials for general purposes are 
so plentiful, for quite considerable items to be omitted from the 
cost of generating and charged to the general colliery or mine 
costs. These items may be quite large enough to appreciably 
affect the generating costs if correctly charged and vet be 
unnoticed in the much larger general costs. 

The question of capital cost also requires some consideration 
as to where the line is to be drawn between it and maintenance. 
Generally speaking, any work carricd out in addition to the 
actual installation of the plant, if in the nature of alteration 
or extension with a view to improving the working of the plant 
or obviating some defect, should be regarded as capital expen- 
diture, while the replacing of parts worn out by ordinary wear 
and tear or damaged through breakdown, as well as the work 
of periodically overhauling ard cleaning, should be charged to 
those items which go to make up the maintenance cost. 

Large items of what are strictly speaking repair or main- 
tenance work, such as the re-lining or re-boring of engine 
evlinders, the complete re-blading of a turbine or the re- winding 
of an armature rendered necessary as the result of deterioration 
from continued service, may reasonably be charged to capital 
account, especially when the depreciation charges are based on 
a period shorter than the average hfe of the machinery con- 
cerned. 

The question as to what rates should be charged for interest 
and depreciation on the capital experdcd on generating plant 
is one which could be discussed at considerable length ; but the 
amounts now usually accepted—namely, 5 ard 10 per cent. 
respectively—probably represent a fair figure for most collteries, 
Five per cent. із à small rate of interest compared with what is 
being earned on the capital of some collieries; but it should be 
borne in mind that the nominal capital of а colliery under- 
taking often does not represent anything like the amount of 
expenditure which in other concerns would be charged to 
capital. In the development of new mines much of the money 
spent in sinking, opening out and equipment may be pro- 
vided bv the sale of coal raised in the early period of working. 
It may ‘also be objected that the figure taken for depreciation 
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(10 per cent.) is somewhat high, having regard to the life of 
such plant as boilers, turbines, high-class engines, generators, 
switchboards, centrifugal pumps, pipe work, buildings, reser- 
voirs, &c. The life of a colliery or group of pits should, how- 
ever, be the determining factor, and 20 vears is probably a fair 
average to take for this. When the colhery is finished the plant 
will have little more than scrap value, even if in goed condition, 
and it is therefore advisable that all capital expenditure should 
by then he paid off by depreciation. As the capital will almost 
certainly continue to be expended on extensions to the plant 
up to, and probably bevond, the end of the first half of the 
colliery’s life, it will be admitted that 10 per cent. is not an 
unreasonable figure. 

The cost of coal is also a matter somewhat difficult to de- 
termine accurately owing to the indefinite commercial value of 
the fuel usually burnt in the boiler fire hole. At some collieries, 
where there 18 absolutely no sale for this class of fuel, its value 
can only be calculated by the cost of handling it on the surface 
and the amount of money which would be saved in under- 
ground costs if 16 were not brought to the surface. Under 
these conditions values varving from 2s. to 3s. 6d. have been 
estimated. Оп the other hand, there are collieries at which 
small amounts of inferior coal can actually be sold at prices 
possibly as high as 5s. or 6s. per ton, and at these collieries the 
coal burnt in the boilers would be charged at the same rate. 
The charging of the full market value is, however, open to 
some objection on the score that the placing on the market of 
considerable quantities of this low-grade fuel might create a 
demand which would affect detrimentally the prices obtained 
for the higher grades. 

The table on p. 63 shows a series of annual generating 
costs extending over a period of 11 vears for a large colhery 
with an output increasing uniformly to a maximum of 5 million 
units in 10 years’ time. The figures are based on actual work- 
ing costs obtained in connection with the central generating 
plant referred to above as being installed at B pits. The plant 
for which the table is set out is assumed to consist of turbine 
sets of 500 kw. capacity, of which two are put down at the 
outset, Ejector condensing plant is allowed for, and Lan- 
cashire boilers with economisers and small superheaters. Pro- 
vision is made in the power house for ultimately installing two 
further sets, and these are assumed to be put down in the fifth 
and ninth years. Two boilers are installed at first and three 
others later, about the end of the sixth and ninth years. The 
cooling plant allowed for is а large reservoir to serve for the 
first two vears, with subsequent provision of spray nozzles 
when necessitated by the greater amount of cooling requircd 
for the larger quantity of steam condensed. The main 
switchboard, with all distributing аз well as generating 
panels, is included, and also all necessary accessories, 
pipework, &c. А 27} vacuum with water at 75 deg. 13 
allowed for, and also а small degree of superheat, say 50? F. 
The steam pressure is taken at 150 lb. ard a load factor of 
50 per cent. is assumed. Coal is taken at alternative prices of 
5з. and Зх. per ton placed in the fire hole, and costs are given 
for both prices. The figures assumed for coal per kilowatt- 
hour follow closely those obtained in practice with the infertor 
classes usually burnt at collieries. 

It will be seen that the interest and depreciation costs per 
unit are very heavy in the first few years, giving à high 
total figure, ard the coal cost is relatively small. In the 
llth year there is a very large fall in the depreciation cost, 
owing to the wiping out of the first instalment of capital ex- 
penditure. The average cost per unit, taken over the first 10 
vears, amounts to 0-4184. for coal at 5s., and to 0.3664. for 
coal at 3s. 

The effect of the first few vears in raising the general average 
cost is seen when the latter is compared with the cost in the 
second. half of the 10 vears. 

Taking the subsequent 10 vears on the assumption that the 
life of the colliery is 20 vears, and that, as is probable, the power 
used will remain practically stationary, from, sav, the loth to 
the 15th year, and then fall away at the same rate as it has risen, 
it is obvious that the average cost per unit will be very con- 
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Reich Coupling for Haulage, transmitting 2,500 Н.Р., as supplied to the Consett Iron Co., 
the Albion Coal Co., &c. 
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lachograpn " F.” Section of Jahn’s Governor. 
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Victoria Turbo-Pump supplied to the E.I.R. to 
deliver 200 g.p.m. against a head of 535ft., and | 
running normally at 1,450 r.p.m. 


Water - 
Turbines. - 
Pipe Lines 


as supplied to the British 
Aluminium €o., Loch Leven. 


THRUST AUTOMATICALLY 
BALANCED. 
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Four Pumps supplied for Toronto 
City, each delivering 9,400 g.p.m. 
against 250 ft. head at 750 r.p.m. 
Power required, 890 H.P. Overload 
Capacity, 1,500 H.P. 
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50 per cent. 


Load factor 


; Ejector condensers ; Lancashire boilers : Spray coolers, 


Turbo-alternators 


500 kw. 
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Competent supervision and strict observance of proper 
discipline. 
Personnel of the staff. 


The question of the general lay-out has already been dealt 

with at some length, as has also that of quality and design of 
the machinery, so that little more need be said with regard to 
these points. Price and first cost are so often regarded as the 
determining factors, not only because it appears economical 
to spend as little money as possible, but probably also because, 
in deciding between various alternative schemes and proposals, 
it is a much simpler matter to consider the few figures repre- 
sented by their relative costs than to go carefully into the 
multitude and variety of details necessary for a consideration 
of their respective merits from the technical and engineering 
point of view, this usually entailing a very considerable amount 
of work, and often requiring experience and knowledge of the 
machinery under consideration only to be obtained by calling 
in expert advice. * 
_ To obtain economy and reliability it is necessary that the 
plant should be run in a methodical and businesslike way, and 
it is only possible to get the very best results from it by strict 
and constant attention to even the smallest details. 

The keeping of generating costs is of course essential, and in 
keeping them great care should be exercised to ensure that 
everything chargeable is included, so that they may be of real 
value asa guide to what electric power is actually costing the 
colliery, and not merely approximate figures for show purposes, 
erring, and often erring considerably, on the low side. Unless 
the costs are very accurately kept it is impossible to gauge by 
means of them the effect of small alterations or improvements 
on the economy of the plant. 

It is, perhaps, more important than anything else for reliable 
running that defects in the machinery and plant should be 
attended to aud remedied at once, or as soon as it 1s possible 
to get at them, and the necessity of being able to do so should be 
kept in view in considering the lay-out and design of the plaut. 

The generating sets should be run in regular sequence or 
rotation, and the period of running of each should be short. 
If it can be conveniently arranged, it is a good plan to change 
at least one machine a day. This makes cleaning at frequent 
intervals possible, and it also ensures that attention to details 
is not shelved, and possibly forgotten, by letting the faulty 
machine stand for an indefinite period. 

The keeping of a log of the readings of all instruments and 
gauges in the power house, by the driver, is also an essential 
feature of good management. Its advantage as a record is 
obvious, and it also keeps the driver continually in touch with 
every part of his plant, so ensuring lis attention being drawn to 
any irregularity or fault developing in the running. For а 
large switchboard and several sets, once an hour is usually 
sufficiently often for readings to be taken. If they are taken 
too frequently, the man has hardly got round all the readings 
before he must start again, so that his energv and attention 
become devoted mainly to reading instruments instead of to 
looking after the general running of his plant. 

The complete overhauling of cach set with its accessories 
should be carried out at definite intervals of, sav, 12 or 18 
months. After several overhauls, experience will indicate 
whether this period may safely be increased, or whether it is 
advisable to shorten it. 

In the boiler house, boilers, economisers and flues should be 
cleaned at regular intervals, the frequency of which will 
depend largely upon the quality of the feed-water and the 
amount of ash content of the coal. Boilers worked at higher 
pressures require more frequent cleaning than those worked at 
lower pressures, 

A daily record of the quality and quantity of the coal put 
into the bunkers should be kept. Trouble from steam getting 
down is nearly always due to the quality of the coal that is 
being burnt at the time, and the keeping of an accurate and 
detailed record of coal supplied, besides being necessary for the 
keeping of costs, also supplies the information required for 
arriving at what it 1s possible to burn in the way of fuel without 
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running any great risk of getting the steam down. It further 
enables the blame to be fixed in the right quarter when there 
has been trouble from this source. 

Proper instructions and standing orders should be in 
existence with regard to the supplv of coal to the bunkers for 
the week-end as well as for non-working days and holidavs, so 
that there is no danger of the bunkers running empty before the 
men responsible for filling them are back at work again. 

Rules and regulations, though they may be comprehensive 
and well thought out, аге, however, not sufficient in them- 
selves to maintain a high standard of efliciency unless they are 
supplemented by careful supervision and constant watchfulness 
on the part of the engineer-in-charge. General slackness, 
untidiness and wastefulness are sure to result if proper disci- 
pline is not strictly maintained. 

The question of “ personnel” is one which depends to a 
certain extent on local conditions. The difficulty of getting 
hold of the right class of man in the boiler house is due to the 
low wage usually paid, which only attracts an inferior class of 
man, and to the long working hours, which result in poor firing 
and general inefficiency, often accompanied by intemperance 
and frequent “ days off.” A good fireman is worth his wage, 
and although his work does not require the same mechanical 
knowledge as the driver in the power house, he must be able to 
understand the arrangement of feed and steam pipes and valves, 
often by no means a simple matter. In addition to this, he has 
it in his power by his skill and care, or his want of them, to 
affect greatly the economy of the plant—far more so than the 
power house driver, who can only do so to a very slight degree. 
Generally speaking, it is better, where possible, to employ local 
men ; that 1s to say, men born in the locality or who havelived 
in it long enough to be regarded as natives, as thev are naturally 
more likely to settle down to their work than the man from 
another part of the country. The latter usually also labours 
under the disadvantage of being looked upon more or less as & 
sort of foreigner, with whom the local men are not always 
inclined to work quite harmoniously. This may result in 
misunderstandings between men taking succeeding shifts, by 
information of occurrences in one shift not being handed on to 
the man in charge of the next shift. 

In the power house the difficulty is to get the right class of 
man, who will settle down to what becomes more or less & 
monotonous job, usually noisy, and in the summer time very 
often exhausting. Probably the best class of man for steam- 
driven plant is one who has had previous experience of engine 
driving. and, if possible, also of boiler firing. If he has also а 
knowledge of how to manipulate switches it is always an 
advantage, but otherwise he must have sufficient intelligence 
and interest in his work to learn how to operate the switch- 
board. He should be so accustomed to running machinery 
that in the event of anvthing abnormal occurring he will 
know how to act properly without losing his head. Too young 
men do not usually make good drivers ; еу are often in too 
great а hurry to act instantly when something has gone wrong 
without considering whether they are doing the best thing 
under the circumstances. They rarely seem to appreciate the 
fact that it is generally better to do nothing at all than do the 
wrong thing. 

It is much the best plan to put the driver on shift in charge 
of both steam and electrical plant in the power house, and make 
him entirely responsible. Any other man required for run- 
ning the plant should be his assistant, working under him. 

For a turbine plant, and also for a small engine plant, 
provided the work of opening and closing the valves is not too 
heavy, one driver can manage by himself so long as only one set 
is required to be run. Ifthe plant isin good order there is usually 
no difficulty in his running up, paralleling and changing over to а 
second set, and the changing over can often be arranged to be 
done at the change of shift when the two drivers are together. 
When two sets have to be run in parallel there ought to be an 
assistant with the driver all the time the two sets are running. 

Eight-hour shifts are, of course, the only really satisfactory 
arrangements for continuous running. In the early days, 
when the load is light and it may be possible to shut the plant 
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down regularly at the week-ends, it is sometimes feasible to 
work with two drivers instead of three; but even with the break 
at the week-ends it almost inevitably entails longer hours per 
week than the men ought to be expected to work. Of course, it 
is quite customary for winding engine men to work 12 hours 
every dav in the week where there is only one working shift at 
the pit; but although during winding hours the work is trving 
aul carries with it, part of the time, responsibility for the safety 
of human life, active winding only lasts about nine hours, and 
there is usually little work during the night time and at the 
week-ends, 

An arrangement which may b» feasible in the early days 
of the plant, and which is less objectionable than working with 
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two drivers, is to have three drivers, two of whom take day and 
night shifts in the power house, and the third works as a handy 
man with the wiremen aud fitters. In this wav the men get a 
change from the power house every third week, and may learn 
something of electrical and mechanical work and repairs, as 
well as keep m touch with the arrangement of the plant to 
which the power house supplies power. This outside experi- 
eace Improves the handiness and general efficiency of the men 
as drivers, and the arrangement has the advantage over only 
two drivers that the power house can still be run with two men 
in case the third is off work. The time of the driver who is 
working outside should, of course, be charged to the Job he is 
working on, and not to the cost of generating. 


Centralisation of Power in Collieries. 
| BY W. E. CHAPPELL. 


(Of the Staveley Coal & Iron Co., Ltd.) 


Summary.—The author shows that the generation of power for supply to collieries is now being concentrated in large stations which can supply 


à group of pits in contradistinction to each pit having its own plant. 


The difference in the problems that have to be faced when direct or 


alternating currents, or a combination of both, are used are discussed, while in this connection the various classes of load met with in colliery 
working are described. To obtain satisfactory results the various requirements must be accurately judged and balanced one against the other. 


—— —À eee ee 


The use of electricity in connection with coal mining has seen, 
within recent vears, à remarkable expansion, and the considera- 
ton of the relative merits of the various methods of coping 
with the problems presented by this class of work is of con- 
“iderable interest in the light of past experience and present 
conditions, 

Colliery owners who adopt electricity a5 a motive power are, 
at the outset, confronted with the difficulty of deciding whether 
и best to generate the power required for each colliery in a 
„erating station on the site, or to generate at some central 
pont and distribute by means of high-tension transmission to 
etch pit. and thus obviate the necessity of having more or less 
responsible charge hands at the various stations by cen- 
valising the control under ore head. А right decision on this 
point 13 of the greatest importance in every way to companies 
who have a large number of pits within a more or less circum- 
ribed area, and the following considerations are put forward 
with a view to the comparison of the two methods outlined 
above, on theoretical as well as on the practical grounds of 
pertenece, 

The object to be aimed at in the development and installa- 
Поп of a power scheme for colliery work is to secure the larzest 
oput with а minimum of capital expenditure and the lowest 
possible operating and maintenance costs of the plant per ton 
of coal raised, 

In order to arrive at an adequate estimation of the value of 
me method of power generation and distribution against 
ш it is essential that some detailed consideration should 
“given, not only to the total requirements of each particular 
Pit so far as power is concerned, but ‘also the varied character 
uf the component parts of the total load entailed by the 
iversity of operations at the pit, the disposition of these loads 
during a working day, and the possibility, over a system of pits 
D the case of a centralised scheme, also of balancing the varied 
ie In order to secure a steady and continuous load for 

- £enerators, 

sen tual practice it ls common to find in the clectric equip- 
p dcl |! in very circumscribed arcas, that each has 
des € e own generating plant, with capacities 
ТИ А м. to 1,000 kw., and frequently the plants 
Їй Ше, е | Npeaking generallv, however. it may he said 
P © plants are usually of ample capacity plus a margin of 
-? per cent, i 

There is here, however, indicated a certain amount of pre- 


vision with regard to possible future requirements when the 
inevitably extended application of electrical energy has proved 
itself an advantage to the owners from an engineering and 
financial standpoint. In actual practice, however, the exten- 
sion is generally so rapid that such plants are soon running 
under a 10 per cent. overload, or often more for 15 to 18 hours per 
day, а state of affairs which is reached before the company mav 
consider itself justified in providing spare generating units. 
Under circumstances of this description the plant will he 
allowed to struggle through; and so long as it is fairly able to 
maintain the output there is quite a strong inducement to 
owners to temporise and argue about the inutility of spending 
money on new plant when the old will just about manage to 
cope with the work. 

From the engineering point of view, however, this is а 
scarcely desirable state of affairs, and brings us to the con- 
sideration of the points in favour of a consolidation of power, 
bearing in mind the desiderata indicated above. For this pur- 
pose it will be well to consider : (a) Collieries employing direct 
current ; (b) collieries emploving alternating current; and (c) 
collieries employing a combination of both. The principal 
factor to be borne in mind is the choice of the site for the 
station, а choice which is not necessarily so dependent upon 
geographical considerations as upon the financial, The pit 
which winds the greatest tonnage is, however, therefore, in the 
writers opinion, the most favourable location for such a station 
for two Important reasons: The largest amount of exhaust 
steam available for the turbine, and the amount of slack avail- 
able for use under the boilers, though it must be often borne in 
mind that a third factor to be taken into consideration is the 
amount of water available for condensing purposes. This last, 
however, while И may in some cases modify, does not seriously 
affect the general accuracy of the proposition. | 

Taking case (a), that of a company owning a number of pits 
within a limited area, each provided with an Independent 
direct-current equipment :— 

The concentration of direct-current plants of this character. 
at their respective voltages, generally 500, would apparently 
be prolubitive on account of the excessive cost of the trans- 
mission lines, though the writer has in mind at least one instance 
of such a concentration, carried out during the last six month, 
which is effecting а substantial saving, and this in spite of the 
initial cost of the line, of 400 kw. capacity, having been 


£2,500 per mile. 
ер 
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The cheaper апа more satisfactory method of connecting 
pits with direct-current plants is by converting to alternating 
current, transmitting at 6,000 to 11,000 volts, converting again 
to continuous current at the receiving end by means of rotary 
converters. Such a system, moreover, would give the option 
of taking alternating current down the mine for haulage and 
other purposes, while confining the application of continuous 
current to the surface plant. The overall efficiency of such a 
transmission scheme, using 500 kw. rotaries and transmitting 
at 0.600 volts, is 78 or 79 per cent. A comparison of the cost 
of the transmission of 400 kw. a distance of 2 miles yields the 


following figures :— 
.... £9,000 


Dircel Current only.—2 miles at £2,500 — ........... 

Combined.—Two 400 kw. six-phase, 50 frequency соп- 
verters, complete with transformers, switchgear and 
CONMECUONS — vele ena eee heaps и РА 52.300 

2 miles of transmission line at £365 per mile .................. £730 


À cost per mile of £2,500 for direct-current transmission only, 
as ayainst £1,765 for the combined scheme. 

From the above costs it will be quite obvious that, for the 
transmission of any considerable amount of power for so short 
à distance as 2 miles, the alternating-current method has the 
advantage both in point of cost and the ease with which the 
voltage may be stepped either up or down and adjustments made 
to secure the supply of a maintained voltage at any point of 
application of power. With the increase of the amount of 
power transmitted the results will, of course, be correspond- 


mely improved. 

On the other hand, it is quite feasible to use high-voltage 
direet-current transmission, and at the present time there is 
one experimental line actually in operation in this country ; 
hut, unfortunately, no data in connection with this have yet 
been made publie, though it is certain that all engineers would 
һе extremely interested if the publication of the ‘results 
"Mamed ш the operation of the scheme in question were 
possible, 

Turning now to case (b) :— There are a considerable number of 
alleries in this country which are equipped with generating 
plants coming under this heading, some proving highly suc- 
"е, others indifferently so, whilst a small minority have 
poved absolute failures. The failures are attributable to 
araus causes, the most usual of which is the practice followed 
hy "igmeers of putting down their alternating-current motors 
ofa size more than amply large enough for the service they are 
"ч upon to give. This is done under what is proved to be 
an erroneous impression that such a precaution is necessary 
br the kood of the plant taken as a whole. In other words, the 
T»volt-ampere rating of the generator has been reached when the 
power factor is actually 0-5 to 0:6. A little closer theoretical 
‘tudy, or even a “ cut and try " method, would, however, have 
lemonstrated that superior results could have been obtained. 

hese conditions of affairs, however, seem to have been brought 
Mes by the endeavour on the part of colhery proprietors to 
2 the number of different sized motors employed. Tf, for 
NE : load required 22 H.P., they would put in a 30 H.P. 
n e to do the work, whereas a 20 H.P. would have heen 
0. » very few manufacturers of machinery have then 

~n cuf as fine аз [0 рег cent. The following table, which 


р 


БНР, Full | Load on 


t "t? . 
f Гуре. — load ! motor, Alteration, 


motor | 
| current.’ amps. | 
n M тепе. amps | Е u 
30 ЧЕ. © 7 d a . 
4 M 390 ' 20 Replaced by 15 н.р. slip-ring. 
i » 975 SO) Pe 40 Н.Р. squirrel cage 
у С 060 | 20 E 15 H.P. Й 
a SC | 26-0 14 IN 10 H.P. star delta 
1) SC ТӘ | 30 Replaced by concentrating drive on 
^J another unloaded 75 H.P. motor 
| | and driving through а friction 
Y) < | _ clutch 
Me 39-0 20 . Replaced by 15 н.р. squirrel cage 
Ju delta | motor : К 
SC 13-0 6 Replaced by 5 н.р. squirrel cage 
20) Ру; v uu motor 
| “В о 65-0 | JU .— Replaced by 20 н.в. star delta 
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has been compiled from actual tests, will serve to demonstrate 
these facts, and, furthermore, the last column gives the remedy 
for overcoming the practical difficulties. 

In a recent case under the author's notice the power factor 
of the load was 0-62 under these cireumstances ; but by the 
substitution of motors of more suitable capacity and the con- 
centration of two or more haulages on a single motor, the 
power factor was raised to 0-78. It may be further observed 
that the power factor of this particular plant would be im- 
proved by the installation of a rotary converter for lightiug 
purposes, or a self-starting synchronous motor which should 
be connected toa drive which does not require the motor 
being started up against a heavy load, such as a centrifugal 
pump. 

Adopting either of the above alternatives, with over-excited 
fields, the power factor of the system would be raised. 

In order to illustrate what has actually been attainable by 
concentrating electrical power in a system of pits, take two 
pits situated 1} miles apart, each provided with its own 
alternating-current generating plant. 

The plant at one pit consists of two sets of 375 kw. and 
150 kw. capacity respectively, the other pit having two sets 
of 229 kw. capacity each. In the first instance the 375 kw. 
set is only loaded to the extent of 80 per cent., and this only 
when running during the heavy shift, the 150 kw. set being 
used for the light load and week-end operations. ^ By a 
re-arrangement of the motors, the kilovolt-ampere load on 
the 375 kw. set was brought down to 70 per cent. of full 


load, and plant No. 2 was loaded to the extent of 60 per 


cent. 
An extende dseries of records (Figs. ТА and Ів) taken on the two 


stations and the resultant curve’ (Ес. Ic) plotted demonstrates 
clearly that only very rarely did the peak loads of the two 
stations coincide, and by taking advantage of the overload 
capacity of the 375 kw. set to take care of the peaks, it has been 
possible to concentrate the power on plant No. 1. 

To achieve the concentration in question, a high-tension 
transmission line was erected for 6.600 volts working pressure, 
and step-up transformers employed of 400/6,000 volt rating, 
the line being No. 3 S.W.G. hard-drawn copper with insulators 
enitable for 11,000 volts working pressure, these latter being 
used in order that, should the capacity of the linc need to he 
increased at a future date, the onlv alteration required will 
be that of replacing the transformers. 

The result of this concentration has been the complete shut 
down of plant No. 2 and the elimination, not only of the cost of 
six attendants, the reduction of generating costs per unit 
generated at No. 1 owing to a better load factor, but also of 
the transfer of control to one point instead of two. 

Not only from an electrical point of view. but also from the 
financial, has this concentration been a complete success, the 
saving effected paving more than cent. per cent. on the invest- 
ment, while leaving available for development work at other 
pits the complete plant of No. 2, consisting of generating sets, 
switehhoards, boilers, &c. Fig. Ic shows the load on No. 1 plant 
after the concentration of power. This brings us to the con- 
sideration of the concentration of power for a greater number 
of pits, and here, apain, the advantages gained are corres- 
pondingly great, even more important than the case cited 
above, as the consumption of steam per kilowatt decreases as 
well as the initial cost per kilowatt of plant installed, while the 
question of labour, training of staff and the maintenance of plant 
resolves itself into a very simple proposition. Whilst dwelling 
on the advantages attached to concentration such as is out- 
lined, 1t must be borne in mind, as has been already indicated, 
that such treatment of power at collieries involves the most 
careful consideration, more especiallv in the case of each group 
of pits. since each group presents special difficulties which can 
only be effectively surmounted by а close study of the local 
conditions, due regard having been paid to the possible future 
development of the particular coal field т which they are 
situated. A 
| The capacity of the plant should be determined by the dis- 
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The underground work being of an intermittent character, be working with perhaps only 20 tubs on the rope, while at the АЛЛ 
the majority of fluctuations in power are traceable to the — next the number will have been increased to double that figure 
| haulage motors. Аз these motors are continually starting and or, worse still, one of the tubs may be off the rails, being | 
stopping, this class of drive is decidedly detrimental to motors dragged along, thus putting a very heavy load on the motor. 
| of the squirrel-cage type owing to the line disturbances caused There is, of course, not much remedy for contingencies of such 
| in starting up. Drives such as these should be provided with 


а nature, зо that in the selection of machines for haulage work 
explosion-proof slip-ring motors, and with the finest type of — 1t is imperative that thev should be large enough not only to | 
| oil-immersed switchgear it is possible to purchase. do the immediate work of the pit but also to cope with any | 


Е. 2.—ITLLUstrating LOAD ох СОАТ, CUTTER. 


While on the question of haulage motors and their drives, it future developments that can be foreseen. In other words, 
seems almost unnecessary to add that all such machines should 16 may be absolutely unavoidable to put down a 75 Н.Р. 
be provided with an efficient clutch, so that where the motoris motor for an initial load of 30 H.P., owing to the knowledge 
of the slip-ring type it can be started up against any load, so that in three or four months’ time the load will have increased 
that it creates the minimum of disturbance on the line, the to 40 H.P. or perhaps more, while if the development of the 
gradual engagement of the clutch imposing the load upon the 


mine has been rapid it may have come up to nearly full load. ' 
motor in a very uniform manner, so that if the load is ad- Coal-cutting motors provide both a constant and inter- 
vanced by any predetermined amount beyond the output of mittent load, according to the type of cutter employed, one type 
| the motor the automatic device will efficiently protect the 


probably working for hour aíter hour without giving any 
machine by opening the circuit. Too often haulage motors ёги Ме whatever, while others are continually starting and 
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Fria. 3.—SHOoWING DISPARITY BETWEEN SIZE OF MoToR AND ACTUAL LOAD ох MOTOR. 


are not provided with any automatic control gear, while the 


stopping, owing to troubles occasioned by the cutter choking 
| fuses are worse than useless, аз, owing to their constant blow- and causes of an allied nature. With a coal cutter operating 
ing at periods of overload, the attendant will, to save himself 


continuously, however, the load is in reality slightly inter- 


trouble, often insert a picce of copper wire without any regard mittent, as the appended curve (Fig. 2) demonstrates. the 


whatsoever to the blowing capacity of this improvised ` fuse." 


| motor in this case being well adapted for its work, аз is seen by 
It is practically impossible, except on main haulages, to the fact that the most efficient point on the load curve as 
determine with any accuracy the size of motor with respect to - 


ie regards power factor is three-quarter load, and the motor їп 
its normal load conditions, as here the personal element enters actual practice operates during the greater portion of its 
go largely into the question, At one moment the haulage may periods of service at 70 to 90 per cent. of its full load capacity. 
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Iu coal cutting it 18 possible to do all the cutting on the light 
shift, and by so doing the load on the generating station is 
equalised. 

With heavy pumping underground it is necessary in design- 
ing à power scheme over a system of pits—having duly in mind 
the centralisation of the power generation—to provide as nearly 
as possible a constant load on the system if the greatest ad- 
vantages are to be derived. The ideal load on any system is, 


1 
Р.М. 
Еп. 4. —FUvLL-LOAD CURRENT OF MOTORS AND ACTUAL AMPERES TAKEN BY THEM. 


of course, a constant load during the 24 hours, though such 
conditions are rarely obtained except in the case of chemical 
works and others of a similar nature. It is quite possible, 
however, in adopting a centralised scheme such as has been 
outlined, so to arrange the load that it will be nearly constant 
during the 24 hours of the day. This is especially the case 
| vd 3 à certain amount of pumping work to be done in 
e pits. 
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a short period; and, in fact, in planning a transmission 
scheme, this point should be kept in mind in order to provide 
the desired equalised load for 24 hours, as this will admit of a 
smaller installation, with a consequent reduction in capital 
expenditure, also a cheaper cost of production in consequence 
of the constant nature of the load on the plant. 

Motors driving screening plant may, as a rule, be arranged 
to run constantly during the shift, although the load on some 
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of the motors, such as those operating the tipplers, and the 
chutes, will be of an extremely variable character. It is 
possible, however, by having these fitted with good friction 
clutches to operate them continuously, which method tends, 
furthermore, to reduce the shocks on the transmission svstem. 
On the other hand, on such motors as those employed for 
raising and lowering the chutes, the load being of such an inter- 
mittent nature it is advisable to instal motors with as small a 
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Fio. 5.—Пал’зтваТИХе LAD ох ELECTRICALLY-DEIVEN FEED Pump. 


If хое ; А 

© ud aes IS afforded for the water, it is possible 
Would ordinarily БЕТ оо puinping at periods of what 
ot load од the dav’ ight load, thus providing an equalisation 
mulating water ib. work. Taking, for example. a pit aceu- 
Providing an a ie rate of 200 to 300 gallons per minute; Бу 
the water at th quate standage it is quite feasible to pump 

e rate of 800 to 1,000 gallons per minute during 


margin as possible and ‘allow the overload capacity to tak 
care of the excess load. This. in the case of alternati 
current plants, is very important. as it ensures a fairly oe 
power factor on the motors. The screening belts о а 
very constant load on the motors which drive them and this 
13 one of those instances where, by adopting the ото ргас- 
tice of putting down motors more than large enough for the 
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WATER -TUBE STEAM BOILER. 


1,159,000 H.P. INSTALLED IN COLLIERIES, IRON AND STEEL 
WORKS, T TIN, eH AND dian MINES. 
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ADVANTAGES: 
Simple in Design. Easy to Glean. Durable. 
Constructed of Wrought Steel. Rapid Steam Raiser. 
Economical in Coal, and Repairs. 
AM Straight Tubes. № Screwed Joints. 
No Gast Metal. 
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work the power factor is likely to be considerably reduced, as 
the Fig. 3and 4 will demonstrate. The dotted line drawn 
through the curve represents the full load of the motor, while 
the irregular line shows the actual load existing in practice. 
While on the subject of motors operating constantly, the 
curve (Fig. 5) illustrates the load imposed by an electrically- 
driven feed pump. In one such instance, by putting in a 
boiler feed pump well adapted for its work it has been possible 
to reduce the steam consumption in the colliery plant to such 
an ехгеп that one boiler has been laid off, and there is, further, 
но doubt that the superiority of an electrically-driven over a 
steam-driven pump is very great. 

If the ventilating fans are electrically driven, the greatest 
rare must be exercised in choosing the motor, and such a drive 
s an ideal one for a synchronous self-starting motor, and con- 
fers the advantage of having on the transmission line a syn- 
chtonous piece of apparatus, thus affording every opportunity 
for improving the power factor of the system. One prominent 
manufacturer has on the market to-day a self-starting syn- 
chronous motor which readily lends itself to such drives as 
those of centrifugal pumps and ventilating fans. This motor 
н started up by switching it direct. on to the line, and after 
picking up speed, the exciter (which is usually wound for about 
3) to 40 volts) is switched on to the rotating field, and by 
uljustments of the field strength it is possible to raise the power 
factor to а very good figure indeed. Ventilating fans are what 
might Ре termed “dead " load, as there is practically no 
fluctuation in the powers taken by them. 

It is most important to have the motors driving machine 
tools operating at constant load, owing to the varied character 
of the repair operations carried out. Individual driving 
would tend to improve the load conditions on the plant, but 
т ordinary pit work it is impossible to capitalise the pit with 
such an expense as individual motor driving of all tcols. 
Ninety-five per cent. of the fitting and repair shops, it would 
lie safe to say, are driven by a single prime mover, and wherever 
"quies upon this point have been made there has always 
been elicited the same opinion—z.e., that individual motor 
drives have not been applied simply because of the great 
mttal cost. The smith’s fan, however, should be always 
Independently driven. | 

From the foregoing brief analysis of the characteristic load 
а cəlliery installation it will be seen that, if an intelligent 
“ew ts taken of present. needs and future possibilities, it is 
Ре to connect up a number of pits in a general scheme, 
and C; secure аз a result of such a concentration lower costs per 
Unit, because of cheaper steam production, the possibility of 
doa larger generators, the ability to balance the various loads 
E day's work, more efficient control and staff, less labour 
osts ш a central station than in the total of individual stations. 
rnération and transmission at high voltage and flexibility as 
ae the waste incurred in capital expenditure on so many 
pet stations, none of them fully loaded in the true sense 
Rm but still taxed to their utmost capacity owing to 
“lve Margins in the motors, with an intermittent and 1ll- 
adjusted load, supervised by separate staffs with their heavy 
ahour cost, | | 
: ү conclusion, the writer would say that, in his opinion, the 

ое question of the centralisation of power generation and 
ү resolves itself not so much into hard and fast 
p | н In taking a broad though none the less exhaustive view 
» бе factors presented by any system of pits. accurately 
hale the requirements of each, the nature of the load at 

nent periods of the day, the balancing of these require- 
m far as possible one against the other. the arrange- 
T various operations 30 as to provide uniformity in load, 
adjustment of the machines to the work they have to per- 
ds x oe selection of the most efficient motors and control 
ja n such an appreciation of the problem presented, 
iles no obstacle to the creating of such a centralisation а" 
sive the highest possible efficiency with a minimum of cost. 

he advantages of such a method over that of individual 
те and are at the present time apparent in the great 
“saving effected in wages, maintenance and repair, not 
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forgetting capital expenditure, a saving which may mean all 
the difference between an indifferent and a substantial dividend 
for the shareholders. 

Finally, it may be remarked that the employment of exhaust 
or mixed-pressure steam turbines in connection with colliery 
work has given a great impetus to electrical driving, bv 
the adoption of which drive there is no reason to doubt that 
substantial improvement could be effected in 90 per cent. of 
the colliery undertakings now operating their own plants. 
Givea the willingness of colliery companies to meet the first 
outlay with regard to such a scheme and plant as has been 
outlined, theie is no question tliat a careful investigation of 
the claims made for this method of dealing with colliery power 
is fully justified by actual practice and results. 


Impulse Dise and Drum 
Mixed Pressure Turbine. 


Among recent improvements in turbine design, one ot the 
most important is the combined impulse and re-action turbine. 
Messrs. Willans & Robinson, of Rugby, have adopted this 
design as their standard for all high-pressure and mixed pres- 
sure work, and the accompanying illustration shows the plant 
which has been installed in the power station of the Bridlington 


Corporation. 


300-KW. WiLLANS MIXED PRESSURE TURBU-GENERATOR AT BRIDLINGTOX, 


The electrical generator is of the Siemens standard direct- 
current type, being fitted with ventilated commutator and 
having a normal output of 300 kw. at 440 to 500 volts, when 
running at a speed of 2.700 revs. per min, The full output can 
be obtained when the turbine is supplied with exhaust steam 
from the existing engines, or any mixture of exhaust and live 
steam. Тһе turbine will also giveits full load, 25 per cent. over- 
load, and a non-condensing output of 250 kw., on live steam. 

Although the plant has not been installed for more than a 
short period, very satisfactory results from the economical 


| point of view are being obtained with the combined plant, as 
nt, a: 


compared with the engine-driven sets alone. Even when run- 
ning on high-pressure steam the results are much better than 
when the engines alone were run condensing. 

Messrs. Willans & Robinson have installed a large number 
of similar machines which are giving equally good resulta, 
Among those working at collieries тау be mentioned the 
mixed-pressure sets at the Blairhall Colliery, Fife; the Rother- 
vale Collieries, near Sheffield; and the Tredegar Coal and Iron 
Co.’s Collieries in South Wales; also the plain exhaust set at 
the Pleasley Colliery, near Nottingham. 
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We have made а very special stu ly of mining 
conditions and requirements and our designs have, 
tn many cases, been evolved in conjunction with 
he leading authorities on the subject. 


<> 
‚ А set of Lists illustrating and describing our 
principal Mining Switchgear Specialities will be 
sent on request, 


Or 
MADARAKA qm) 


. REYROLLE & CO. 


м d wa -: 


~ 
Le 


dE — аат -$ e. [EI SAT 


> P PL 


-— аа" 


г г 


= 205 a Шу 


== MÀ ga 


May 12, 1911. 


“THE ELECTRICIAN."—SECOND MINING ISSUE. | 


7 


Notes on Switchgear for Use Underground 


in (Mines. 
Ву Н. W: CLOTHIER, A.M.INST.C.E., A.M.1.E.E: 


Summary.—After referring to th» events of th» last two or thre> years and their bearing on th> design of electrical plant for mines, the 


author deals with ‘“explosion-proof " g»ar and points out its limitations. ca 
combination of plant, such as switch-gear and transformers, is discus32d. A pit lighting syst»m is introduced. 


Tn» proper provision of cable connections is then emphasised and the 
Continuous-current automatic 


switches present difficulties, if of tho air break type, owing to thòir bulk win enclosed; on the other hand, if oil із used! it carbonises, but this 


seems th> better solution of the two. 


The problem of automatic protection, a * balance system,” meets many cass, and warrants the 


special consideration of mining engineers, particularly as applied to leakage devices. Finally, a general lay-out is briefly described. 


— 


In the last special Mining Issue of THE ELECTRICIAN, an 
article was contributed by the writer on the subject of * Switch- 
gear for Mines.” Since then several historical events have 
occurred, including the memorable mining tragedies at West 
Stanley, Whitehaven and Hulton. Neither of these catastro- 
phies have been attributed to the use of electricity, but thev 
have had the effect of bringing home to everyone concerned 
the necessity for the most stringent precautions in the design of 
electrical equipment. The three years which have passed 
have heen eventful in other ways. For instance, the appoint- 
ment of a Chief Electrical Inspector of Mines and a Depart- 
mental Committee to enquire into the working of the special 
rules for the use of electricity in mines, and to consider any 
amendments required. Moreover, the large Engineering 
Institutions have devoted several discussions to the use of 
electricity in mines, and an entirely new and active organization 
has been formed by mining electrical engineers, one of the first 
objects of that Association being to consider means for minimis- 
ng the risks attending the application of electricity to mining, 
and to promote the adoption of new methods and devices 
tending to increase safety. 

It is natural that such events should reflect themselves 
upon the design of apparatus, therefore, and it is of interest to 
Consider the present position as compared with that recorded 
in the 1908 issue. For this purpose it may be permissible to 
quote the following requirements which were said to apply to 


switchgear construction. 


l. Accidental contact with metal whilst alive must be impossible. 
2. The insulation must be able to withstand any excessive pressure 
that is liable to arise, even under abnormal conditions. 
3. The design should not allow dust, dirt, moisture, or vermin to 
diminish the insulation. 
4. Fire risks must be reduced to a minimum. 
9, There should be a minimum amount of cleaning necessary to 
maintain the gear in a good condition. 
З | Раг{в requiring inspection and cleaning must be capable of ready 
nd absolute detachment from the gear to enable such operation to be 
amied out with safety. 
г. The &^ctional area of conductors must be such as to carry without 
Е the maximum overload to which they are liable. 
they oving parta, such as switch mechanisms, must be situated where 
"у can be observed, and chance of switches sticking must be reduced to 
à minimum. 
кү Ашопайе protection to be included which will isolate a faulty 
» ан interference with healthy sections. | 
wa, Construction to be mechanically strong in order to resist rough 
“ge and accidental impact. 
e The switches must be capable of breaking, without disturbance to 
чө as the maximum power which may instantaneously pass 
ugh the switch when acting under the worst fault conditions. 
e he simplest construction is required consistent with economy in 
Peration and maintenance costs," 


ии of recent experience there is nothing in the above 
minin t does not apply at the present time for ordinary 
order D ро, but it is necessary to enlarge upon these in 
PR at a correct understanding of switchgear and 
2168 аз required underground. 
re с. ав аге due to shock, fire and explosions. The 
whether h ls risks are common to any electrical equipment, 
that ad “ow or above ground, and it is of interest to observe 
Adequate provisions against explosions form-at the same 


— — 


time the best safeguard against risk of shock and fire.* Broadly 
speaking, therefore, the ideal is obtained bv an explosion-proof 
construction. 

The term *‘ explosion-proof " as applied to. switchgear is of 
more or less recent introduction, and its meaning might well be 
questioned. If it is intended to carry with it a guarantee 
against explosions in mines, it 18 certainly an ambitious term, 
although it is perhaps more legitimate than the description 
‘safety lamp."  * Flame-proof " is a more modest definition, 
but it is hardly broad enough. The requirement really is for 
an apparatus which must be flame-proof when an explosion of 
the maximum force occurs inside; that 18 to say, under no 
circumstances whatever should there be an external flame or 
spark sufficient to ignite gas. “ Open-sparking" is a new 


Fic. 1.—AN OLD EXPERIMENT WITH AN. “ EXPLOSION-PROOF" AND A 
NON-GASTIG4T JOINT RESPECTIVELY. 


definition which occurs in the recently revised rules, and there 
it is said to mean sparking which, owing to the lack of 
adequate provisions for preventing the emission of inflammable 
gas external to the apparatus, would ignite such inflammable 
gas. In course of time this may introduce the term © open 
spark proof,” or perhaps “ sparkless,” apparatus. Whatever 
is the outcome, it is at present obvious that the oll definition 
© gas-proof " will die out as the difficulty of making any 
apparatus which would be permanently gas-tight in a mine is 
now fully recognised. The development in this direction is 
partly due to the experiments which were made at Messrs. 
Reyrolle's works upon apparatus shown in Fig. 1, bv which 
it was found possible to ignite the most explosive mixture of 
town gas and air inside the larger box without апу visible 
flame, whereas a similar ignition in the smaller box with the 
gasket joint a flame protruded outside at every test. In 
consequence of this experience} strong boxes were made which 


* Mr. Robert. Nelson, “© Electricity т Mires—The Avoidance of 
Accidents," read before joint meeting of the Colliery Managers’ Associ- 
ation and the West of Scotland Branch of Association of Mining Electrical 


Engineers in Glasgow on April 1, 1911. 
[ Tue ELECTRICIAN Vol. LXII., p. 854. 


LI 


were calculated to withstand an internal pressure up to 200 lb: 
рег square inch. This was considered sufficient in all ordinary 
circumstances to justify the term '*explosion-proof." Ап 
example of an air compressor motor starter designed on these 
lines is shown in Fig. 2, and a switeh-fuse box т Fig. 3. The 
same form of enclosure as used for automatic oil-breaks witches 
is shown in Fig. 4. In this instance the switch is mounted upon 
а pillar for controlling a three-phase motor. - Incidentally, it 


should be noted that the illustration also shows a double three- 


core terminal box suitable for receiving metallic covered cables 


Obviously it is preferable to reduce the space inside any box 


to а minimum in which gas could accumulate, more especially 
as, unless the cubical contents of the box are kept within 
reasonable dimensions, the thickness of the metal necessary to 
resist the pressure occasioned by an internal explosion becomes 
prohibitive. For that reason, it is better to enclose all con- 
ductors in oil or in compound, thus precluding as much air as 
possible. 

particulariy for distribution boxes where there тах be a large 
number of ways. It is, of course, not suggested that ex- 
plosion-proot apparatus is essential in all mines or even at all 
places in any mine. On the contrary. in places where there 
are no risks of explosion due to gas or coal dust, it remains 
only to provide apparatus which will guard against risks of 


Fig. 2.—CONTINTOUS CURRENT DRUM TYPE MOTOR STARTER, FOR 
PORTABLE AIR COMPRESSOR. MOUNTED IN “ EXPLOSION- PROOF" CASE, 


fire and shock, and it would appear that these contingencies are 
best met by a properly earthed metalli "armourimng ; some saving 
mav therefore be effected in the initial cost of switehgear by 
installing. apparatus which, though not explosion-proof, is 
properly ironclad or otherwise enclosed. In many mines, how- 
ever, in view of the diflicultv in discrimmating whether there 
are risks of explosion or not, it would be the best practice to 
use explosion-proof {уре throughout for underground work. 
Cable Connections betwecn Plant.—The time for the universal 
adoption of the “ all-armoured " installation seems now nearer 
to hand. The conductors of a trailing cable in a mine appear to 
be the only ones where any real difficulty is met, and even some 
trailing cables have been made with a copper earth screen 
n spiral over the dielectric and protected by rope, 
leather, or other covering. One of the essentials to the “ all- 
armoured ? installation is that the switchgear and accessories 
should be properly designed to accommodate the cables which 
are to be connected up. This is, in fact, an essential feature in 
ironclad design, and its importance 1s sometimes overlooked 
by the manufacturer and user of the apparatus. For instance, 
it is sometimes solely in consequence of this oversight that un: 
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opinion there shou!d be no need for this. 


This cordition mitigates against the use of fuses, 
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armoured cables have to be resorted to for connections between 
switchgear, transformers and motors respectively on installa- 
tions which are in other respects all-armoured. 


In the writer’s 
Motors and trans- 


Fic. 3.—INTERLGCKED Swircu 
Fuss Box, WITH wipe METAL-To- 
METAL JOINTS. 


Fic. 4.—MoTor CONTR) 
PILLAR WITH '* EXPLOSION 
PROOF " Orr, SWITCH. 


formers and switehgear can be easily fitted with proper terminal 


boxes. Fig. 5 is intended to illustrate the interconnection 
between switchgear and motor; connections to static trans- 


Cable Dividing Box 
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Fis. 5.—CoNNECTION. BETWEEN SWITCH PILLAR AND MOTOR. 

. . * ae > - PLES- 

forme;s can be treated in a similar way, provided the neces 

sary study ìs given to tho terminal design. "t 

An alternative method for dealing with connections Ое 

| | ie :eularlv applicable to 
switchgear and static transformers, particularly app 


CN een 


27x. 


O e сади „. bam ИЦ 


May 12, 1911. 


“THE ELECTRICIAN.” —SECOND MINING ISSUE. 79 


SIMPLEX 


Conduits and Fittings 
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and worries during erection, and 
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finished job. - 


S I M PL EX Simplex Distribution Boards 
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CON DUI TS highly finished, and of substantial 
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the smaller sizes of transformers, is to combine the trans- 
former and switchgear into one mechanical apparatus. In 
Fig. 6 the switeh is mounted on the case enclosing the trans- 
former, the combined apparatus being mounted on wheels, 
plugs into 'bus-bar or terminal connections. 

For pit lighting where very small transformers are used it ìs 
possible, by devoting special attention to the winding insulation 
in order to ensure against breakdown, to dispense with switch- 
gear entirely on the high-tension side of the transformer. А 
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the 'bus-bars, but undoubtedly the most effectual means for 
ensuring safety in this respect is obtained by the '* draw-out ” 
type of switch. Examples of this form are shown in Figs. 9, 
10 and 11. These panels may be constructed for use as single 
panels with cables leading in and out horizontally or vertically 
to suit the particular situation in which they are placed, or, as 
shown on Fig. 11, а row of panels may be lined up to form a 
distribution switchgear, the 'bus-bars being enclosed in a 


chamber made up in sections and run up solid in insulating 
simple arrangement is shown in Fig. 7. In this connection it 


compound. 
Locking-off 


Chamber filled with@ P99" 
Compound, 
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F13. 8. —ExPLosioN PRoor AUTOMATE 
Fic. 6.—CoMBINED TRANSFORMER AND Оп, SWITCH 


{в well to remember that the use of metallic filament lamps 
simplifies the problem by reducing to some extent the output 
of the transformer. | 
An automatic switch for lighting-circuits is recommended in 
preference to fuses, and a suitable type of switch for this purpose 
is shown in Fig. 8. The case of this switch 1s so constructed 
that the circuit cannot he operated whilst the lid is open. It 


(RS nae п oe 
BNR АМУ М 
v MEER : 


adi 
SMS 


вр 1 
3000/50 ткт 
SUITABLE FOR 
n eer 


TSS ъъ» SSS TEATS SEY 


Fig. 7.—ComMBINED CABLE JoINT Вох, TRANSFORMER AND SWITCH 
ron Pit LIGHTING. 


will be noted that the lid 13 provided with а machined metal 
flange joint similar, but on a smaller scale, to the explosion- 
proof apparatus described above. | | | 

The Inspection of S witches.—The isolation of parts of switches 
prior to inspection has received special consideration in the de- 
sign of switchgear. In some cases isolating switches are provided 
for the purpose of disconnecting the conductors in a panel from 


SWITCH Fox LIGHTING CIRCUITS. 


Direct. Current Automatic Switches.—The type of automatic 
circuit breaker for use on direct-current circuits in mines calls 
for some special cons doration. Considered from а cireuit 


Chamber filled with! | 
Compound 


SIDE ELEVATION 


SECTIONAL SIDE ELEVATION 


. 9.—SonID TYPE ARMOURED PILLAR SWITCHGEAR. 


rupturing point of view, the approved practice is to use circuit 
breakers with а long break across carbon blocks in alr. For 
large capacities, however, it 1s difficult to enclose such Erik 
in metallic cases owing to the clearance required over the 
break to avoid arcing to the case. Breakers with npn 
blowouts overcome this objection to some extent, but even this 
involves enclosure in boxes having a large cubic capacity of air, 
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and, as ш the case mentioned. above, to be explosion-proof 
this necessitates very heavy castings. In the natural course of 
events one resorts to an oil break in consequence of its universal 
use on alternating-current circuits. It has been found that the 
principal objection is the excessive carbonization of the 
oll when the switch is called upon to break heavy currents 
frequently. The reason for the extra precipitation of free 
carbon as compared with alternating-current circuits is due to 
the fact that a direct current arc generally hangs on longer and 
is more intense than an alternating-current arc when rupturing 
anequivalent circuit. The adoption of the oil-break principle for 
direct-current switches, therefore, necessitates more frequent 
inspection and renewal of the oil, and preferably a construction 
of more liberal dimensions. " 

It was at one time thought that the use of oil-breaks on direct- 
current switches was prohibited by the risk of dangerous 
pressure rises on heavy inductive loads. This argument still 
prevails in some circumstances, but very rarely in actual 
conditions of working in mines where the average load is 
sufficiently nón-inductive to ensure against а pressure rise 
likely to puncture ordinary insulation, and, indeed, oscillograph 
records have recently been shown* to prove that the pressure 
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FRONT ELEVATION 
Fic. 10.—AnwovRED PILLAR SWITCHGEAR. ` 
(Dit:d lines show alternative positions for cables.) 


Пзе on an oil-break switch is no more than that occasioned on 
rupturing а circuit by means of a strong magnetic blowout. 
Subject therefore to effective maintenance, an oil-break switch 
ds fair to be a useful direct-current accessorv, more particu- 
larly when it is essential that tlie switch be of the explosion- 
proof type. 

Automatic Protection.—As a general rule it may be taken 
that it is more difficult to prevent switches tripping out at times 
hen they should hold in than it is to make a switch trip out 
at the right time, The “ Merz-Price” balance system of 
Protection which has been evolved for the purpose of isolating 
aulty sections without interfering with sound ones, is hardly 
applicable for universal use underground on account of the 
Initial cost of the pilot wire and the maintenance of the same. 

hen considering transmission above ground, and the intercon- 
necton of sub-stations, it is another matter, as the necessity of 
Maintaining a continuity of supply to consumers under all con- 
“Hons warrants the expense, but ring mains and duplicate 
feeders are not always possible in mines ; and, although it may 
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be inconvenient to shut down one section of the mine for a fault 
on another, it is not generally so serious a matter as the isolation 
of one consumer on a power company's network on account of а 
fault on a cable connecting another consumer. At the same 
time the more nearly a mining equipment approaches the ideal 
transmission equipment in regaid to automatic protection the 
better, provided, of course, no complicated apparatus costly to 
maintain is thereby intrcduced. For this reason it has been 
suggested that the setting of relays and the methods of pro- 
tection adopted at different parts of the connections under- 
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ground might well receive more attention. It is now a regula- 
tion that a proper plan should be kept in the office at each mine 
showing the position and sizes of all fixed apparatus in mines, 
and the plan must be kept reasonably up-to-date. It із very 
little extra trouble to add to this plan particulars of the auto- 
matic protection, the blowing capacity of fuses, the setting of 
overload or leakage protection tripping devices, &c. 

Leakage Protection.—It will be observed that the intro- 
duction of leakage protection devices into discussions on mining 
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Fig. 12.—LEAKAGE OR CORE BALANCE PROTECTION WITH RELAY FOR 
LIGHT SETTING, 


apparatus has occurred during the past two or three years, and 
it is questionable whether much headway has been made in 
practice. There is no doubt, however, that more attention 
will be given in the future to this subject on account of the 
recommendations contained in the report of the Electricity in 
Mines Committee. One of the main objects of leakage pro- 
tection is to isolate instantancously a circuit upon PE 
fault to earth lias occurred, more particularly with a view 
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avoiding the risk of “ open-sparking " at the fault. Hitherto 
the switches with so-called instantaneous overload release 
have had the objectionable feature of tripping out on temporary 
overloads, whereas leakage protection can be provided to trip 
out at an earth fault amounting to а small percentage of the 
normal load, say 5 per cent., whilst it holds in for any 
transitory overload. At the same time it has the advantage 
that it may be incorporated with a time limit release for 
protection against persistent overloads and faults between 
phases. An example of the connections 1s shown on Fig. 12. 
А relay is used here for the light setting, but in an alterna- 
tive method the current in the protective system, induced 
by а fault to earth, operates directly upon the tripping 
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Mia, 13.—INsSTANTANEOUS LEAKAGE AND Time Їлмїт OVERLOAD 
PROTECTION (WITH Direct Trip). 


mechanism of the switch. In this case the connections are 
somewhat simplified as shown in Fig. 13, but owing to the 
amount of power required to trip the switch, the setting is less 
sensitive. Under ordinary circumstances there is no difficulty 


in setting the gear to trip at a fault current of about the same 
amplitude as the normal working current per phase. 


Many automatic overload switches are now constructed with 
series trip coils for voltages up to 3,000. In some of these 
cases the use of leakage protection involves the addition of 
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It is assumed that all conductors are armoured, and that the 
armouring is connected to a proper earthing system at bank, 
the neutral point on both the high and medium pressure being 
earthed. The several points at which protective devices could 
be installed are at A, B, C, D, E and Е. The switch at А con- 
trols the whole supply to the pit, and the protection, to be ideal, 


should not trip unless there is a serious fault on the ‘bus-bar at 


the pit bottom or on the shaft cable. In all probability the 


circumstances are such that there is very little risk attending 
such faults and, moreover, the situation is such that no serious 
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Fic. 15.—WORKING Parts oF SWITCH, SELF-CONTAINED AND 
DETACHABLE FROM THE CASE. 


D = Dasb-pot for automatically grading the setting of the overload release between the 


starting and running positions, 


harm would result from the remote chance of the fault hanging 
on for a second more or less. The protection at A might, there- 
fore, well be set for overload time limit to trip with a persistent 
overload of two to three times the full load current. The 
switches at B, D and C should have their overload setting at 
least one-third that of the switch at A, in order that each 
cireuit may have the chance of opening for a fault on itself 
without interference with the others. At these places leakage 
protection at full load setting might be used to advantage in 
that an earth on either circuits can be cleared without `“ open- 
sparking,’ and without fear of tripping out the switch at A.’ 
It is, however, at E where, in the writer’s opinion, leakage 
protection is indispensable, and in this position the protection 
should be set to trip out at the minimum fault current to earth 
with a view to clearing without ^ open-sparking " a fault such 
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Fic. 14.—S1MPLE LAY-OUT OF AN А.С. SYSTEM 
WITH HIGH TENSION FOR TRANSMISSION ANDLARGE 


Мотовз, AND MEDIUM TENSION FOR SMALL Мотовз. 


current transformers, With this exception, however, the system 
is no more complicated than ordinary overload protection. 
In order to studv the application of leakage protection it is 
necessary to consider the general lay-out of the system, The 
diagram in Fig. 14 is taken as a typical case. It is supposed 
that there is only one shaft cable, and that a 3,000-volt supply 
is takeu directly to large motors near the shaft bottom, and a 
medium pressure supply 1s distributed to smaller motors in bye. 


и 


as would be occasioned by a fall of roof on the cable. At F 


(2.е., the motor panels), ordinary overload protection 18 


sufficient, the setting being lighter than the overload setting at 


E in order to reduce the chance of E tripping out for a simple 
overload on the motor. (According to one method adopted on 
switches for small squirrel-cage motors, the overload setting at 
F can, by a simple device, be made self-adjustable from а 
heavy setting at the starting position to a light setting when 
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running. The method of accomplishing this is shown in ‘Fig. 
15. The lever controlling the position of the core of the 
tripping magnets is raised Бу the dash-pot in the operation of 
closing the switch, and the dash-pot allows the core to drop 
gradually whilst the motor is running up to speed.) Аз an 
alternative to the above sequence of protection the switch А 
might be the only one fitted with leakage protection. This 
may be simpler but, on the other hand, it has the objection that 
the whole electrical equipment in the pit would be shut down 
for a small leakage in any section. 

Duplicate Feeders and Riny Mains.—Let us now consider a case 
of a mine using more electrical power, including a number of 
large motors for underground haulages, pumps, &с. A lay-out of 
this kind is represented in Fig. 16. A complete stoppage would 
he a more serious matter and, in order to deal with the power 
required, it is assumed that it would be a good commercial pro- 
position to have duplicate shaft cables. Then it is essential to 
consider some different system of protection from eitheroverload 
orleakage protection, and the only satisfactory solution so far is 
to use the well-known balance system with pilot wires. The pilot 
vires in this case are not so formidable an objection because the 
pilots for both of the main shaft cables can be combined in one 
armoured cable. The switches therefore at А and B need not 
lave any overload protection, but they should have some 
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3,000 Volts for Large Motors. 
100 Volts for Small Motors. 
YU or EM Volts for Lighting. 


Fia. 16.—НУгоТНЕТ!САТ, LAY-OUT oF A.C. SYSTEM WITH LARGE AND SMALL. 
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out of commission by a fault, the supply could be quickly 
re-established throughout by manipulating one or more 
of these switches in order to open the ring at another place. 
The same points, therefore, as regards the use of leakage 
protection applv here as for the lay-out with single cables, 
so that at C a leakage protection of light setting, say 10 per 
cent. of normal full load, incorporated with a time limit over- 
load to guard against faults between phases would probably 
give the best results. Automatic protection on the switches at 
E might well be dispensed with, and a lighter leakage and over- 
load protection would fulfil the requirements of switches in 
such places as those marked H on the diagram. The same 
remark would apply to the switches at Е. Incidentally it 
should be stated that the places at which these are fixed are those 
where the writer suggests the combined switch and transformers 
of the type shown on Fig. 6 could be used to advantage. For 
instance, greater safety might be effected in the running of elec- 
tric coal cutters by the use of such an arrangement at the gate 
end, whereby the coal cutter could be supplied at low pressure, 
say 100 volts. J represents transformers and switches for 
the lighting of roads of the tvpe described above (see Fig. 7) 
The switches here would be set to trip out instantaneously on 
an overload of sufficient magnitude to be likely to be injurious 
to the winding of the transformer. 
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balanced system which would trip out the switches instantane- 
ously at each end of the individual cable developing any kind of 
fault, in such a way that no other switeh should be affected at 
the same time. Between the switches at A and the generators 
there should he some overload device with a long time limit 
In order to guard against the continuance of а "bus-bar fault on 
other distribution switchgear at the pit bottom, as the balance 
gear would not trip out on that occurring. А fault of that kind 
should be very remote occurrence indeed, and particularly on 
Properly constructed switchgear having all its conductors run 
n solid in compound or oil. 

The switches, C, on the distributors at the shaft bottom form 
part of separate ring main systems. The ideal protection would 
be the balance system, and if the ring main were above ground 
with a similar load the balance system would probably be 
adopted; but underground, аз discussed before, the question 
as to the advisability of the pilot along the roads enters into 
the consideration. Unfortunately a proper balance system 
without the use of a pilot has yet to be developed but in its 
absence the ring main can be run with one of the switches 

‚ Open; in the event of any section of the cable being put 


Conclusions.—' he engineering advantages obtained by the 
use of electricity in mines are fully recognised, and fortunately 
the accidents from electrical causes have been very few in pro- 
portion to the accidents from other causes. At the same time 
it is true that the extension of this immense field for electricity 
depends very largely upon the freedom from fatal accidents. 
It is difficult to find апу consolation for the remorse which 
follows the preventable loss of life ; 1t is no use to call the victim 
of a mistake a“ fool.” To err is human, and the best-informed 
person 15 apt to make a fatal mistake in а moment of forget- 
fulness. It is, therefore, the best policy to encourage the 
design of apparatus which eliminates the risks, and in the long 
run this is also the cheapest policy, as it will be found that the 
substantial construction and enclosure. of live conductors, 
whilst reducing risks, at the same time lessens the maintenance 
costs. It is gratifving to note how carefully the conditions 
appertaining to safety in switchgear designs are now con- 
sidered in all quarters, and, given the necessary attention to 
the details on the other plant, including terminals on trans- 
formers and motors. the entire electrical installation can be 


made perfectly safe without extra cost in the long run. 
8 
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The Progress of Electric Winding in England. 


By GERALD HOOGHWINKEL, M.I.E.E., M.INST.M.M. 


Summary.—The points which are usually taken into account in considering the advantages of the steam, as compared with the electri> 
As to capital cost, no general rule can be stated. If electric driving is being 


winder, are low capital cost, simplicity and low cost of winding. 
used for other purposes, there is not much difference in the cost of the two systems, even with a private installation; and with a public supply, 
Experience has 


the electric system is the cheaper. 


shown that the less directness of the electric winder is not a disadvantage. 


. . . Ы ч : 
is not easily obtained, because the figures for;steam are not readily separated. 
In conclusion, the author describes briefly the different electric systems now available and gives 


time Pit of the Great Western Collicries. 
details of electric winding plants in Great Britain. 


The subject has been frequently treated, by the present 
writer as far back as 1905, when he read a Paper at Newcastle, 
which was afterwards re-discussed at a London meeting of the 
Institution of Electrical Engineers. Much progress has been 
made in this country since then, ard many points which were 
carelessly brushed aside by mining engineers have now been 
established by actual results obtained by collieries at home. 
The object of the present article is to review the progress which 
has been made during the last few years, ard to touch on a 
few points which may lead to a more rapid replacement of the 
wasteful steam wirder by economical ard hardy electrical 
apparatus.. 

The points which were made over and over again on behalf 
of the steam winder were :— 

1. Low capital outlay. 

2. Simplicity, there being a direct applicat 
power. 

3. Low cost of winding. 

1. The first point is in reality the principal one, and practic- 
ally the only one which is being considered by the colliery 
owner. Only the larger concerns, mostly limited companies, 
have recently adopted the electric winder, thereby following 
Continental practice. The fact that most of the collieries on 
the Continent are owned by limited companies with vast 
means has been the cause of the far more rapid progress of 
electric winding across the Channel. 

The difference in first cost, however, between a modern 
steam winder and an electrical one is not as much at present as 
It used to be four or five years ago, and, if properly allocated, 
the total outlay for a new colliery with an output of, say, 3,000 
to 1.000 tons, will be almost equal whether electric winding is 
used, or steam winding, taking for granted that all other plant 
will be run by electricity, with the exception, perhaps, of fan 
and air compressor, in the case of steam-driven winding plant. 
Of course; if electric power is obtainable from a power company, 
as Is the case with a large new colliery the writer is connected 
with, the first cost of the all-electric colliery is even lower. Much 
depends on the locality, and the proportion of power required 
lor winding, and for other purposes, such as hauling and 
Pumping. А general rule, therefore, is impossible, and each 
case should be taken on its own merits. 

The introduction of the exhaust turbine, however, has intro- 
dueed a new factor, and Из advent was seized upon by the 
advocates of steam winding, and, of course, also by the timid 
ones, as the saviour of steam winding by the one, and a step in 
advance by the other. The writer wishes, therefore, to utter 
a warning against the adoption of the exhaust turbine in this 

“apacity, as its adoption in connection with new winding 
engines will only lead to disappointment, and discredit а most 
useful addition to our colliery equipment, with its proper 
customers. The exhaust turbine is an apparatus which turns 
mto useful (mostly electrical) energy the wasted exhaust steam 
of existing non-condensing steam plant, but it is quite another 
proposition to create this exhaust steam to be used in a steam 
turbine, if its creation can be avoided. It is even more econo- 
mical to use а compound steam winder and a live steam turbine 
for the electrical requirements than to put down a non- 
condensing engine exhausting into an exhaust turbine, the 


ion of the driving 


The exhaust steam turbine is now a factor in the case, but must not be pushed too far. 


The question of the cost of winding is one on which reliable information 
Costs are given for the electric winding plant of the Mari- 


difference being about 5 to 10 per cent. in favour of the former 
combination. 

In the outlay of a new colliery the exhaust or mixed turbine 
has no place, ard it is the writer's opinion that not only will 
the capital charges be higher in the erd, but also the running 
cost. They have, on the other hard, their very useful place 
in improving the efficiency of existing colliery plant. — 

The most unfavourable case for electric wir ding at first sight 
would appear to be in such cases where electric power has to 
be generated in a new power station, which shou!d be started 
before sinking is commenced, but even in such instances a 
good case can be made out if one large turbine set is put down 
(as will be explaincd later) to provide power to supply the 
sinking engine motors, ard also for the further requirements 
of the sinking, such аз pumps, haulage (of materials), com- 
Later on, when the permanent wirder is installed, 


pressors. 
a continuous-current generator can be added to drive the 
winder. 
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Fic. 1.—MaRiTIME ELECTRICAL. WINDER, 
Curve (estimated), — Units per wind onder varying conditions of load factor, 
Points (actual). —Сийз per wind under varying conditions of load factor (fortnightly). 


SUBSEQUENTLY ADDED, 

Points Nos. 1. 2. 3, f, 5. 6, — Actual results over successive complete fortnights in 1909 
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The only way in which to arrive at a reliable conclusion, in 
the case of a new pit, is that of making а complete estimate of 
the capital outlay for power plant at the colliery (buildings 
included) on either system, providing plant in either case of a 
similar character as regards simplicity and accessories, and 
with an equivalent margin of spare plant included in each 
estimate. Where power can be obtained from a power com- 
pany there is no question what the result will be; the all- 
electric system will come out the cheaper, as against the all- 
steam, or as against steam winding with exhaust steam 
turbines and the rest electric. Г 

2. The second point has been for а long time the sheet anchor 
of the соШегу engineer, and at each discussion the writer was 
asked how 1t was possible that electric winding could be more 
economical and reliable than steam winding seeing that there 
were dynamos, flv wheel sets, cables and motors between the 
winding drum and the steam engine. The best answer to 
this is, if long arravs of figures are to be avoided, that it has 
been found to pay їп every other application such as traction, 


rolling mills, factory driving, &c. 
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Аз to reliability, experience has shown that there are по 
grourds for increased apprehension. Electrical wirding 
plants of all kinds have been running for scme time without 
serious mishap. It is now quire practicable to make electric 
winding almost automatic. The colliery engineer is gaining 
knowledge of electrical plant, and the electrician is rapidly 
becoming a more responsible person. Electrical winding 
plant is also being immensely simplified ; unnecessary appen- 
dages are falling into disuse and are being removed. In the 
case of the winding plant at the Great Western Colliery. a 
flywheel equalising gear was supplied, ard was in regular use 
for some months, but the colliery has since discarded it, with 
the concurrence of the power company. 

Motors of a simpler construction are being rightly advocated. 
High-tension three-phase motors with their expensive windings 
are giving place to more robust low-tension machines, ar.d 
electrical engineers are alive to the fact that simplicity aid 
reliability must be achieved at all costs. 

3. Аз to the cost of winding, this is а complicated calcu- 
lation, and it is here that the staunch advocates of steam 
winding have gone hopelessly wrong. At the most the figures 
per ton of coal wound or per useful horse-power-hour in the 
shaft are hardly; known[ or even guessed at. The few attempts 
to" provide" these figures from some of the best-known col- 
lieries in the north by a well-known advocate of steam wird- 
ing*have’, resulted in®entirely misleading and incorrect figures. 
At best these figures gave an indication of what the steam 
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ж Cost. per ton of coal raised over year for electrical power at switchboard. 
(Electricity at Ad. per unit.) 


‚ее а= Cost per ton of coal raised over year for steam power at stop-valve, 
(Coal nt 7s, 61, per ton.) 


Fio. 2.—CoMrARATIVE CURVES FOR STEAM AND ELECTRICITY, VIZ., FOR 
ESTIMATED Cost PER Тох oF Солт. RAISED OVER YEAR FOR POWER ONLY. 


consumption might be during the period of winding. But it is 
just here that electricity offers the all-important advantage that 
it does not waste energy during the time the machinery is idle. 
What about the inefficient boiler house at collieries com- 
pared with a battery of boilers in a power station? What 
about the boiler and engine losses during the night, at week 
ends; in fact, during the 6,400 hours a vear the plant is stand- 
ing? These points were always forgotten bv the steam men. 
On the contrary, with electric winding, these costs can be 
calculated in advance to a nicety, and at the Great Western 
Colliery, with which the writer 18 connected, the results have 
exactly confirmed the calculated figures drawn up in advance, 
and established a decided saving in cost over steam winding. 
The results obtained with the electric winding plant at the 
Maritime Pit of the Great Western Collieries may be of interest, 
as this is the only electric winder in this country which has 
now been at work for two years and from which figures over a 
complete year are available. | EE 
The winder has been fully described by the writer in a 
former Paper, and it will be sufficient to say that it is on the 
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Westinghouse principle with a light flywheel set in parallel, 
which can be disconnected. The guarantee of the makers for 
a full load of 70 trips per hour was 4-8 units per wind with 175 
tons of coal raised per hour. The influence of the load factor 
on this figure can be seen from the curves in Figs. 1 and 2, 
that in Fig. 1 giving the calculated curve and the actual results, 
and the curves in Fig. 2 giving the comparison between steam 
and electricity over a full year (1909) at various load factors. 
The steam curve has been carefully compiled from actual 
results at existing collieries drawing coal from the same depth 
ard using соса steam smalls at 7s. ЄЧ, per ton. Electric 
power is obtained from a power company at about 0:54. per 
unit, so that there is no doubt as to the cost with electric 
winding in this case. The curves have been prepared by Mr. 
H. Bramwell, the general manager of the colliery company. 
The actual results during 1910 were as follows :— 


Units consumed and paid for to the power company 


for winding only ................ ees. У esee. 448,000 
Total number of winds of all sorts ...... CENE wp 122,724 
Tons of coal raised.................. rc MS Verus 141.895 
Tons of rubbish raised. ...... СЕТ НИИ —" AC 65,512% 


At 70 wirds per hour the number of possible winds per year 
is 613,200, giving а load factor of about 20 per cent. The cost 
of power per ton of material raised is therefore slightly over 
14. and for coal alone about 2d. The costs of maintenance 
and repairs on the winding engine have been practically nil 
apart from oil. 

The further advantages of electric winding may be enumer- 
ated briefly, as most of them are evident from the electricians' 
point of view and have been amply verified by the writer in 
actual practice. 

1. The ability to run odd trips at any hour without the 
warming of the cylinders, &c. 

2. More delicate control. 


3. Less space is required for the winding plant, tbe motor 
being fixed on the top of the headgear if necessary, 

4. Greater facilities for applying automatic protective 
devices. 

5. Special shafts, for intermittent use at а distance from 
the main plant, are more easily provided for. 

6. Steadier winding. 
. Power to control the acceleration. 


7 
8. Higher rates of deceleration are egonomically possible. 
9. Heavy conical drums are seldom necessary. 


DIFFERENT SYSTEMS EMPLOYED. 


Many different electrical systems have been developed, 
which may be grouped under the following heads :— 


(a) Winding Motors (worked either by Continuous or by 
Alternating Current) connected direct to the Supply Mans, 
without any Machinery for Equalising the Load on the Supply 
Mains.—This system can be adopted where the maximum 
winding load is small compared with the whole output from 
the generating or sub-station. lf a balance-rope be used, and 
if the masses to be accelerated be not excessive, this system 1s 
often feasible. It has the two great merits of simplicity and 
cheapness, but is not always the most economical, as а large 
amount of energy is wasted in resistances. А good instance 
of the system is to be seen at the Harton Colliery, South Shields. 


(b) Continuous-current Systems with Batteries and Reversible 
Boosters.—This system is, perhaps, entitled to rather more 
consideration than it has hitherto received. Where a on 
tinuous-current supply is available, it should not be ар 
discarded. А great point in its favour is its undoubted re Е 
ability. If the winding motor be divided into two units, anc 
controlled on the series parallel system, as used for Bd 
there is practically a duplicate system throughout. ]t wou Р 
always be possible to do а good deal of winding when Е 
item of the plant had broken down, even if that one W an 
main supply from the power station, and by adopt of 
this system several winds could be made at any hour 9 


* New workings opened up underground. 
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the day or night whether steam were available or not. The 
greatest objection to the system is on the score of cost, but 
thisis being gradually reduced, and a reliable battery and booster 
plant can now beobtained for about £6 per electrical-horse-power. 
This figure, however, 18 excessive, if charged entirely against 
the winding plant, but it may be justified in some cases, when 
it would undoubtedly effect great economy in the whole power 
supply costs, particularly where exhaust steam turbines are 
ш use, Agreements for the maintenance of the battery can 
usually be made with the manufacturers on quite reasonable 


terms. 
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Fi. 3~Power Company's CURRENT RECORD DURING OrricraL TEST, 
Realings x 0°8= load at 11,000 volts. 


0) System with Flywheel-equalising Machinery connected 
и Parallel with the W ?nding Motor across the Supply Mains.— 
The best known example of this system is the plant erected at 
Че Great Western Colliery, Pontypridd. Of those systems 
"Ше make a constant demand on the power supply mains, it 
‘probably the cheapest in most cases. A large portion of the 
“etry goes direct from the mains to the winding motor, and 
he equalising machinery is only called upon to supply that 
“rtion of the peak load which is above the mean ; therefore 
is year need be neither во large nor so costly as that in the 
“xt system to be described. It also has greater claims to 
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um seeng that it is possible to wind without the equalis- 
шал. He Another advantage, which will appeal to the 
ith this pes In the better power factor which can be secured 
"ше to Ne si The disadvantages are: ( 1) The large 
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(d) "Systems in which the Winding Motors are driven entirely 
from Equalising Machinery.—In this case the currents to be 
handled by the controller are very small, and great delicacy of 
control is secured. As little or no energy is wasted in resis- 
tances, the system is in many cases the most efficient. Energy 
can be restored to the flywheel during deceleration, so that 
there is more latitude in the design of the winding gear for a 
given output. In many ways the system is ideal from the 
electrician's point of view, except that each item of the plant 
13, as 16 were, a link in a chain, and failure of any one portion 
incapacitates the whole. It is also rather more costly in most 
cases than system (c). There are several examples of plant of 
this description in this country, and there will probably be 
more in the near future, both for colliery winding and for 
reversing rolling mills, owing to the verdict in a recent patent 


action in connection with the system. 

(е) Cascade System.—This system is new, but is now being 
developed, and has some conspicuous advantages. The 
cascade motor may be described as two motors in one, there 
being two windings in the stator and two in the rotor. Ву 
manipulating the reactions of the two sets of windings on one 
another it is possible to run the motor at two different speeds 
without the use of any resistances ; and at the same time, it 
possesses the property of the ordinary induction motor, of 
starting up with a large torque when resistances are inserted, 
with the advantage that only about half the energy is 
wasted in the process, whilst the torque is from 40 to 50 per 
cent. greater. There is a greater economy when braking, as 
the motor will act as a generator for part of the time, and return 
energy to the line. The adoption of this motor will un- 
doubtedly improve the overall efficiency where the winds are 
short and the acceleration losses important. The power 
factor is high and the slip very small. The motors are also by 
nature specially suitable for low speeds, and have the advan- 
tage of being quite controllable when running dead slow. At 
low speeds they also possess the property of developing, for a 
given consumption of energy, a greater torque than at high 
speeds, so that the acceleration of the load 18 reduced auto- 
matically as speed is gained—a special advantage for winding 
purposes, as will be seen later. The cost of the motors is but 
little more than that of the ordinary type, and they should 
entirely remove the necessity for expensive equalising gears in 


most cases. Р 
(/) Continuous-current Motor supplied by a Combined Con- 


tinuous and Alternating-current Generator.—ln this system, 
which has been worked out independently by the writer and 
Messrs. Brown, Boveri & Co., advantage is taken of the peculiar 
properties of large steam turbines, especially of the impulse 
type, as regards close speed regulation and large overload 


capacity. The turbine has coupled to it a three-phase alter- 


Th 


э» 50 57 АХ 3 
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nator, which supplies the ordinary power load of the colliery 
and also a continuous-current generator, the armature of which 
is permanently connected to that of the winding motor. The 
control of the winding is effected by varving or reversiny the 
field of the generator, as required, on what is known as the 
Ward-Leonard principle. This svstem, therefore, embraces 
all the advantages claimed by system (d). The rating of the 
turbine should be suitable for the average load of the two 
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generators, the boilers forming the storage of energy. The 
turbine runs at a high efficiency, with a fairly constant steady- 
ing load, and provides the peak loads required for the winding 
with very little drop in either speed or efficiency. The first 
cost of the plant is low, and there is less machinery to handle 
than with any other system. Where the winding load is not 
excessive, in proportion to the other power requirements of 
the соШегу, this is by far the most economical system of 
supplying all the power needs of a colliery that has yet been 
devised. 

The limitations of winding of any system seem to be reached 
between 3,000 ft. to 4,000 ft. on account of the large amount of 
coal to be lifted per wind, and the increasing weight of the 
rope. Although the торе makers are prepared to admit of a 
lowering of the factor of safety hitherto adopted on account 
of increased quality, the advent of the electric winder has 
really been responsible for an all-round reduction in this 
figure, viz., from 8 to 5. "This was due, of course, to the 
dynamic stresses being considerably reduced due to regularity 
of acceleration, even turning moment and decreased accelera- 
tion as speed increases. | 

It seems, however, that with increasing depths some other 
method of winding will be required, such as continuous wind- 
ing with a bucket-chain, or pumping water and equalising the 
coal wound by water, as is frequently seen with funicular 
railways. 

With steam windings these limitations are sooner reached 
on account of the rapid increase in dimensions of conical 
drums and engines. The electric motor, however, has enabled 
us to wind from greater depths on account of the permissible 
lowering of the static factor of safety of the rope and of the 
fact that the limiting factor of the electric motor is the heating, 
which is governed by the average speed and not by the 
average maximum turning moment. "These conditions may 
be still further improved by the use of а Koepe pulley and 
balance ropes, but for some reasons these have found no favour 
in this country, although they are largely employed on the 
Continent. The introduction of the Koepe pulley would con- 
siderably cheapen the first cost of the installation on account 
of the smaller masses which have to be accelerated. | 

The accompanying Table gives a list of the electric winders 
at present at work or under construction in this country. 


" NOTES RELATING TO THE TABLE. 


I.—GREAT WESTERN COLLIERY Со. (LTb.), MARITIME PIT. 


The figures relating to the output and units consumed are taken from 
the actual working results for the whole of the year 1910. 

The weights include all the coal and rubbish raised, but no allowance 
is made for the winding of men. It will be noted that the plant is ор 
able of 70 winds, ог 175 tons per hour. Аз the output (spread over е 
whole year) only averages 23-8 tons per hour (exclusive of men), : : 
load factor may be said to be only 14 per cent. When the m 
raising 175 tons per hour, the energy consumed is 1:75 units per ton, 
giving a shaft efficiency 54} per cent. "T 

The capital cost of this plant was £7,450, or roughly £5. 14s. per те? 
mum horse- power, equal to £31. 12s. per shaft-horse- power. 


П.— ЕЕвхрольЕ CoLLiERY Co., No. 9 Pit. 
These figures are taken from the published resulta of the test runs. 


d IT. 
]II.—PowELL Durrryn CoLLIERY Co. (LTD.), P * ia 
The figures in this case relate to the average working resu 3 


| the 
plant, as run at full load. The winding motor is connected direct to 
3,000-volt mains without any equalising gear. 


? - ч ч KING. 
IV.—Great WESTERN CoLLIERY Co. (Lrp.), Cwm SIN 


| ital cost 
These figures relate to a proposed plant for this shaft, the сарга, 

of which, exclusive of buildings, but including Пеле. үңө $5. бв. per 

drum and shaft, with all accessories, * gin Pie 

maximum horse. power, or £19. бв. per shait-horse- ad , power i 
The flywheel equalising set is required in this A es ро 

large in comparison with the other requirements of the c 


ES. 
Е COLLIER! 
V.—MICKELFIELD COLLIERY Co. AND ETHERLEY DEN 


ich is now 
These columns give the estimated results of Lo a 
under construction for these pits) when working at 


- — = а ç ar 
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Coal Cutting. 


By Н. J. FISHER. 


Summary.—The author discasses the conditions under which electric coal cutting should be carried on to show success, and refers to some of 


the various types of machines that are at present available. 


Some references also made to the accessory apparatus connected with coal cutting. 


Finally a brief account is given of the chief electrical coal cutters at present on the market. 


The mechanical cutting of coal was first heard of about the 
rear 1761, when the first patent for this process was taken out 
by Mr. Michael Menzies, of Newcastle-on-Tyne. This patent 
was granted for a mechanical contrivance for cutting coal, which 
was to be driven by ropes or chains connected to a steam 
engine, or, as they called them in those days, a fire engine, or to 
a water-wheel or horse gin. It was not, however, until about 
the vear 1870 that we hear of any real progress being made. 
The first machine to be driven by electricity was installed about 
the vear 1887 at Bowers Allerton Colliery, in Yorkshire. The 
motor was not coupled direct to the machine, but was situated 
some distance away, power being transmitted from the motor 
to the cutter by means of ropes. Since that date electric coal 
cutters have made rapid advance, but have not up to the 
present caught up in numbers to their great rival, the cutter 


worked by compressed air. 
Of late years great strides have been made with the art and 


Fic. 1.—' Cas-TyYRE SHEATHED " TRAILING CABLE. 


practice of winning coal by mechanical means. Very great 
progress has been made in the use of machinery in mines, and 
m no branch has there been more progress than in coal cutting 
and conveying machinery. If a judicious choice be made in 
the first place, and sufficient care be taken with the main- 
tenance and upkeep of the plant, still greater success will be 
attained. 

There is no doubt that the winning of coal in the thin, and 
nore especially in the deeper, seams will at no distant date be 
tendered a pleasanter and less hazardous task than it is at the 
Present time. It should also, if the proper steps be taken, be 
à more profitable one for the owners. 

The first thing to consider is the condition under which the 
machines will have to work, and the best methods of operation, 
a8 to combine the maximum output with a minimum of 
repairs and upkeep. The success of coal cutting does not 
necessarily depend upon the number of yards cut by the machine 
m à certain day, but upon regular and systematic output. 
This can only be attained by a thorough, and at the same time 


expert, supervision, both on the part of the mining officials 
and the mechanical and electrical staff. 

There are practically only two methods used for driving coal 
cutters, electricity and compressed air; of these two, elec- 
tricity is by far the more efficient, being, in practice, three times 
as efficient as compressed air. The disadvantages of com- 
pressed air are greater initial cost, the trouble, owing to the 
movement of the ground, of keeping sound joints on the 
pipe system, and the greater cost of upkeep as well as 
the inflexibility of the system. The advantages are that it 
assists ventilation and that there is a great factor of safety 
from explosion. 

The use of electricity in mines is regarded with some fear at 
the present time, but if proper care and attention were paid to 
details and good plant in the first place, and supervision were 
in the hands of a thoroughly reliable man, we should hear less 


about the possible dangers. 


— 


(St. Helens Cable & Rubber Co.) 


Let us look into some of the dangers that may arise. Taking 
first the question of shock, this can be nearly eliminated pro- 
viding that a proper system of earthing is carried out. In the 
old rules the earthing of portable machines was not compulsory, 
but in the new rules just issued this has been made so. In 
using the words * nearly eliminated " I was taking into con- 
sideration the fact that whatever rules may be drafted it is 
impossible to provide for the meddlésome or careless person, 
and this class of person has always to be reckoned with. 

The next danger is that from sparking. This can be prac- 
tically got over in the first place, for all modern machines can, 
without any great amount of trouble, be made perfectly flame- 
tight, a flame-tight joint being preferable to a gas-tight one. 
The word “ gas-tight ” is often misleading, as a Joint тау be 
gas-tight when new, but after a time the perishable nature of the 
material used for making the joint renders the apparatus 
practically useless against gas. 

Cables are now made,that are practically proof against 
external sparking, even under the influence of “ dead shorts." 


| 
| 
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“ Vickers-Ordnance " Mine Fan Ventilating a Colliery in S. Wales. 


«VICcKERS-ÜORDNANCE" 


MINE FANS 


are unexcelled for high efficiency. 


The construction is more rigid, and the wear on all moving parts is 
less in the “ Vickers-Ordnance” Fan than in any fan of similar type; therefore 
the cost of upkeep is lower and the life longer than that of any other fan. 

Gives greatest volume of air per revolution at all pressures, and 

Maximum pressure is maintained, as the air does not slip back between the 
blades, hence the greatest possible efficiency is obtained, 


Can be supplied for rope drive, or direct coupled to steam engine or electric 
motor, and 


With Double or Single Inlet and fully or half-housed as may be desired. 
THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd. 
(Proprietors: VICKERS, LIMITED), 


Cheston Road, Aston, Birmingham. 
Manchester : J. CRAWFORD, 2, Exchange Street. 
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Trailing cables are also made in the same way, the cores being 
insulated with vulcanised rubber and sheathed with bitumen 
and provided with a protective layer of tarred rope, this class 
of cable being made by Messrs. W. T. Glover & Co. 
There is also а new type of trailing cable which has been 
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To adopt suecessfully mechanical means of cutting coal 
certain factors must be borne in mind. The choice of a machine 
depends mainly upon the nature of the coal, whether this is hard 
or soft, or if the machine is to cut in a band of stone, seggar 
or splint, for what may suit one seam will not suit another. 

The choice may lie with either disc, bar or chain type of 


machine, and in all cases will depend upon the local conditions. 
For seams where the coal is hard and not likely to crumble and 
fall, the disc type of machine will best meet the requirements, 
or the chain type may be used. Where the coal is of a soft 


introduced by the St. Helens Cable Co. In this cable 
the cores are insulated with rubber and then sheathed with 
their well-known brand of cab-tyre rubber, as shown in Fig. 1. 
This class of cable is very light and flexible, and the makers 


claim for it distinct advantages over all other classes. 


SYSTEM 
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Fra. 2.—FisHER's GATE END SWITCH. 


and crumbly nature the bar type of machine will be most 


suitable. 

Again, in choosing a suitable machine, care should be taken 
that it is not too light for the work to be done. Many coal 
cutters that the writer has come across have been far too light 
for the work they have had to do; in the majority of cases it 
has been principally amongst the minor details that this has 
occurred, but in some cases it has been the motor itself that 
has been too small for the work. For example, a machine sent 
out to under-cut 5 ft. 6 in. was found to be cutting only 20 yds, 


There are now several excellent gate-end panels on the 
market; the switches for alternating current break under oil, 
and are flame and fool-proof. The plugs also are interlocked 
with the switch—a very desirable precaution indeed, as the plug 
tannot then be withdrawn unless the switch is in the off position. 

A thing that is very necessary in connection with gate-end 
switches is that they should be automatic in action, and fitted 
both with overload and no-volt releases. The absence of fuses is 
adistinct advantage, as it obviates the necessity of the machine 
attendants replacing fuses (which is not a very pleasant task 


Switch interlocked лир plug for 
, з Gat End Switch. 
E Starting. opening Cathie i 


Г“ Running 


Solenoid for Operating 
Oil Switch.—-———-— 


"7" Switch for operating со соп: 
structed that it cannat be 
teft in starting position 


Tins Contact normally closed but 
„Г opened with excess current 
through either overload сон 


Plot Wire 


Earth Wire 


g This contact normally closed be't 
А " opened with fault current through 
nd Switch. $ | 

Gato End tch Earth Circuit Relay 


Connection to Switch Case 


These terminals connected 


To Earth. 
to metal frame of motor. 


Earth Circuit Relay. 
Fic. 4.— DIRECT CURRENT BEN CoAL CUTTER 


Fic. 3.—DIAGRAM or FISHER'S GATE END SWITCH. 
to 30 vds. per shift of eight hours, and the troubles on the 
machine were endless. The cutting wheel or bar was changed 
and the machine made to under-cut 4 ft. 6 in. Most of the 
troubles then disappeared, and, moreover, the machine has 
" «t 


cut from 80 vds. to 100 vds. per shift. 
Аз to the performance of coal cutters, the figures in Table I 


in the confines of the mine), besides preventing great waste of 
time; it also enables the switch box to be securely locked 
‘zainst tampering. Fig. 2 shows an ideal switch and Fig. З 
a diagram of the connections of the same, designed by the 
author, and embodying many important features which were 
escribed in our last mining issue. 
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are results of tests, and Table II. is from data published by 
Messrs. Mavor & Coulson. 


Table I — 5 — 
Ti , Depthof , Yards | Units Units per 
"ss under-cut. | cut. , used. ° lineal yard. 
2 hours 4 ft. 6 in. 10 12-0 | 0:3 
3 hours 4 ft. 6 in. 60 | 20-0 0-33 
Ihr. 54min. 4ft. 6 in. 35 11:9 0:34 
2 hrs. 15 min. 5ft. 6 in. 40 24.0 0-6 
2 hrs. 20 min. 5ft. 6 in. 45 25-0 0-55 
1 hour 5 ft. 6 in. 28 | 15:5 0:25 


Table П.— Data by Messrs. Магог & Coulson. 


| | Energy Energy Total; Previous 
Period of | Depth per perton — cost 


| cost by Saving 
working. | of cut. — sq. yd. pro- | d/d to | hand by ma- 
| cut. duced. haulage., holing. chine. 
| | Unit. Unit. Per ton. | Per ton. | Per ton. 
One vear...... oft. Jin. 0:53 0:35 28. 54. | 3s. Па. 13.64. 


One year...... 3ft. 10in. 0-26 0-24 


Is. Sid. 23. 04. Is. 104d. 


:a Опе of the greatest drawbacks to coal cutting is the large 
amount of mechanical damage that occurs, but this can, to а 


very great extent, be overcome. There are three reasons for this 
trouble. Firstly, bad design; secondly. careless handling ; 
and, thirdly, the absence of svstematic overhauling of the 
machine and frequent inspection. In many mines there is a 
little too much of the haphazard spirit displaved in the in- 
spection of machines, men being quite content to sit down aud 
. wait for trouble. 
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right sort of man a good wage must be offered ; it will pay over 
and over again. 


Each machine at the beginning of each shift should be 


inspected, necessary adjustments made, and loose nuts and 
bolts tightened up. At stated and regular intervals whole 
machines should be brought to bank and thoroughly over- 
hauled, a spare machine being kept to enable this to be done, 
and to prevent the loss of coal consequent upon a machine 
standing, or to prevent a machine being rushed back to work 


before the overhauling is satisfactorily completed. 

Where coal cutters are situated considerable distances 
inbye, or where the use of electricity at the face is restricted, 
electro-air compressors have been introduced into the mine. 
These compressors are situated in an engine house in the main 
intake airways, some distance from the face. Such machines, 
however, work with a very poor over-all efficiency. In fact, 
the power taken by the air compressor, just to keep the up 
pressure alone, has been found in practice to be as much as 
45 per cent. of its full load. The power costs for cutting by 
these means work out at about six times as much as the 
costs of electric coal cutters. Notwithstanding the low over-all 
efficiency of the electro-air compressor. there is an ever- 
widening field for these machines ; but the machines in use at 


Fig. 5.—"ГивкЕ-РНАЗЕ Coan CUTTER. (Mavor & Coulson.) 


the present time are principally small ones, and are chiefly 
used for supplying power to heading machines, pneumatic 
drills and percussive cutters. 

It is very surprising how backward British mine owners are 
in adopting mechanical means of cutting coal, and this 1s 
found to be especially the case when comparisons are made 
with the number of machines in use in the United States. 


~ A 


А ~ See T 


Fic. 6.—BEN TYPE CUTTER. 


It has been found thatèthe best practice, where the 
number of the machines in use would warrant it, is to employ 
a special man and to give him entire charge of both the mecha- 
nical and electrical parts of the machines. And to attract the 


Taking the vear 1901, there were 4,341 machines at work |н 
the States and onlv 311 in Great Britain; iu 10 vears the 
increase in the number of machines in the United States was 
3,196. Out of 3,000 collieries in Great Britain only just over 
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SOLE SELLING AGENTS 
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"Alpha" Patent 
Cable Connector, 


USED BY ALL THE LEADING 


COLLIERIES and 
STEEL WORKS 


throughout the world. 


eV Va 9 VA dU a de \ 


Engineers & Merchants, 
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"THE FIECTRICIAN."-—SECOND MINING ISSUE. 


COLLIERY STORES 


HASLAM & SCHONTHEIL, 
Ltd. 


CARDIFF. 


97 


Weils’ Waste Oii Fiiters, 


With Patent Sight Feed Syphons. 
OVER 16,000 $300. 


Invaluable to Еесітіо | 
Light Installations and all 
users of Machinery. | 

Supplied to the Princi- 
pal Electric Light Stations 
and Works in the United 
Kingdom. ~ 


Pay tirst cost in a short 
time, as Dirtied Oil, which has 
hitherto been thrown sway, А696 
can be filtered and used again P И 
and again, | = 


N 
No. 6.—Y werfu 
ee in, by 30-in. ., m 338/- 


Wolls' ET Cabinets. 


The Cabinets are made of tinned steel with 
galvanised iron bottoms, enamelled bright red, 
attractive in appearance, 

The Pump is a force pump, made of polished 
Wig sinple in its construction. It is screwed 

and can be eas 


to its {в place, easily taken out for 
ling the Oabinet from a barrel. 


PRIO V rimi 
о which 


OAPAOITY. 
Dips iie 


50 gallons 49/- each. 
" э 


80 „ 
20 » 40/- » 


А. C. WELLS & C0, ^2, "itane ^. LONDON 


TETLEY Со". 


Falcon Works, Greengate, 


MINING SWITCH and CONTROL GEAR 
SPECIALISTS. 


Liquid Controllers and Starters, Oil Immersed Switchgear, 
— -Proof Switches, and Fuses, 
Collierp fittings, 


Manufacturing— 


interlocked Explosion-Proot, Switch. 


Salford, 


TO HOME OFFICE 
REQUIREMENTS. 


Manchester, Eng. 


wis eic. 


ON NE NANA КАУ БАЙ ЫЧ К М NI NAISIN 


Interlocked Oil Switch, with Three-phase 
Liquid Starter. Cover removed. — 
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100 are using coal cutters, showing what а tremendous field Fig. 5 shows a three-phase machine of the well-known bar 
there is for development in this branch of mining. type invented by Mr. F. Hurd and manufactured by Messrs. 
_ Seeing that direct current has been applied to coal cutters © Mavor & Coulson, of Glasgow. This type of machine is made 
for about 24 years, it is not to be wondered at that the majority in three different sizes to suit various requirements. In con- 
of machines are driven by this means. Alternating current struction all three machines are the same, the coal being cut by 
has only been applied to coal cutters during the last eight or a tapered steel bar, the cutting tools or picks being wedged into 


Fic. 7.—Disc ТУРЕ Солт, CUTTER. 


nine years. Alternating current has certain advantages over holes drilled into the bar; a spiral thread formed on the bar 
direct current, especially where squirrel-cage rotors are used, as 


acts as a conveyor for the cuttings, and brings this dirt from 
| there is less likelihood of sparking ; but at the same time there the back of the cut. The bar fits into a socket which permit, 
3 is the disadvantage of the heavy starting current taken by this of bars of varying length being used. The socket for the bars 
i classof motor. This means that if fuses ате used the machine together with its gear, is carried upon a moving turntable, 
| has to be very heavily over-fused, and to get over this difficulty which admits of the bar being swung round to any angle, от 
| 
| 


Fic. 8.—Loxe WALL CHAIN MACHINE. 


| time limit automatic overload releases must be used. It is tilted up and down while at work. This arrangement allows 
: impossible to use a device to short-circuit automatically the the machine to cut at either side, and also to open up 1ts own 
7 fuses on starting, as these are situated some distance away cut. The bar is run at a speed of about 500 revs. per min. 8 
| from the machine, in the gate-end panel. If alternating reciprocating motion being imparted to the bar as well as a 

; currentis used the author prefers a wound rotor, as by this means rotary one. This produces a chipping or picking action, and 
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Fia. 9.—Diamonp Two Moror Disc MACHINE, 


the majority of the starting troubles are overcome; very is most effective when the machine is cutting in coal. The bar 
successful work 18 now being done by this class of machine. can be arranged to cut at floor level or above. The travel of 
With direct-current machines the majority of the troubles are the machine is arranged in exactly the same way as with the 
with commutating, and with short-cireuits caused by the 


dise machines, by means of a haulage drum worked by а 
collection of coal and carbon dust. ratchet and pawl. 
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Fig. 4 shows a direct-current bar coal cutter, and Fig. 6 a it is impossible to withdraw the plug and produce a spark while 

compressed air bar-type cutter, both made by Messrs. Mavor the machine is running. 
& Coulson. Fig. 7 is a disc type of coal cutter which Messrs. Fig. 11 illustrates a standard pattern direct-current starting 
Mavor & Coulson have recently put upon the market. This switch fitted with safety devices, the case being flame-tight and 
machine is called the Samson, and has been designed for ^ having machined faces 1} т. to 13 in. wide; the lid slides into 
cutting in very hard material. The machine is of great position and is interlocked with the switch, and cannot be opened 
strength and rigidity, the working parts combining the essential while current'is passing. 
requirements of strength and durability ; ample protection is In connection with coal cutting, and more especially in thin 
provided from injury from falling material, all parts are easily seams, face conveyors are used, the best known type being the 
accessible and readily interchangeable. Blackett. This is continuous in its discharge; operating as it 
Fig. 8 illustrates a long-wall chain machine which is made, does by means of an endless scraper chain running along a 
U-shaped trough. The motors for these conveyors are 


- 


һу the Diamond Coal Cutter Co., of Wakefield. This machine 
The jib carry- designed to give 10н.р.` These conveyors are capable of 


is made for both alternating and direct current. 
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Гіс. 10.—Омк Motor Disc MACHINE. ` 


ing the cutter chain can be swung through an arc of 180 deg., ^ delivering 30 tons per hour. А good roof and a rapid, and at 
which enables the machine to travel either to the right or the | the same time regular, advance of the face is an essential 
left. Great care has been taken to make the motors and feature for the successful working of these machines. 
switchgear flametight, the latter being fitted with safety Another type of conveyor is the Ritchie, which has an inter- 
devices to prevent accidents. Machine-cut gears are used mittent discharge. It consists of a belt 20 in. wide, and this is 
throughout and are run in a steel case containing oil or grease. caused to reciprocate one-third the length of the face in a light 
Fig. 9 illustrates a standard Diamond two-motor direct- ^ steel troughing. The principle is something like a planing 
current dise machine. This is fitted with motors of 12 И.Р. to | 
18 H.P., connected in series ; the motors and switchgear are fitted 
in flame-tight cases, with the latest safety devices. There are 
more machinesof this tvpe in use than all the others put together. 
Pig, 10 illustrates a standard sincle-motor direct or alter- 


C 20 
* = 
«AU 1 ME 
VEAS Aen o 
{У ©LANUS Ticwr АМО 


— 
LEE 


"WER RINCE д TT 
VL закуне "E IN PLACE 
Nt tus “> MLET 


MACHINE 
WITR ANY Вот ШЕГУ! - y 


ПИАЛ =) e 


- 
| Wadd 13, 

d bits ee 
Ata М 20 
> - Г 
ur < Е 


Аму» 
C AMIN ¢ COAL CUTTER Co 


8l 


UA y Е Я 
E m m 
Е м 


а got 
Tar pu a ed 


Fio, 1.—SrANDARD PATTERN DIRECT-ÜURRENT STARTING SWITCH. Fic, 12. — GENERAL ARRANGEMENT OF DIAMOND EARTH LEAKAGE SWITCH. 
hating-current dise machine, the motors ranging from 25 H.P. machine, in which the return idle stroke is considerably faster 
s 3) Н.Р. The alternating-current motors are fitted with ball than the useful movement, thus avoiding needless loss of time. 
pu Exp eric gize direçt-current motors are Atico ' | ТЕ, e ш пас тс made by the Diamond 

| poles and ball bearings. The ball bearings Coal Cutter Co. us 1s an earth leakage current release switch, 
аге certainly а decided improvement upon the old type of т which the earth current passes through a fuse that holds 
brass or white metal bush. All the machines are fitted with - the distribution switchin the “оп? position. This is specially 
A safety devices and automatie earth connections. to | designed for the protection of circuits having coal cutter and 
Пру with the new regulations ; the plugs on the trailing other isolated motors which cannot be carthed other than 
“able are interlocked with the starting switch, by which means through a practically insulated line. 
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FIREPROOF CABLES OF SPECIAL CONSTRUCTION. 
TRAILING GABLES. 


Cotton braided for drawing into vulcanised hose. 
" T and armoured with galvanised wire. 


13 ‚9 


, " „ tarred hemp cord. 
„ Covered with leather sewn at the side. 
н T „ leather strip braided. 


We draw attention to our LOCK COIL ARMOURING as specially 


tod for use in Mines. The most perfeot protection against damage 
by piok-axes, eto. 


RUBBER HOSE. 


ALL KINDS OF... 


WIRE ROPES FOR MINING PURPOSES 


of the highest flexibility and breaking straio. 
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Underground Colliery Wiring. 


By А. B. MALLINSON, А.М.1.Е.Е., A.M..MECH.E. 


(OF Messrs. Mather and Platt, Ltd.) 


Summary.—The author discus.cy the various points to’ which attention must be given to ensure a satisfactory syst m of colliery wiring, and 
he deals particularly with the selection cf the cable, its handling, its erection in the shaft, the erection of in. bye cables, carthing, wiring for lighting 


and finally, the maintenance of the system. 
(reneral.— This subject is perhaps the most vital, and yet at 
the same time the most abused, of the whole of the links con- 
nected with the instalment of electricity in mines. Electrical 
appliances. for underground use, de., motors, switchgear, 
fittings and cables, &с., have now reached a high degree of 
perfection, and, provided they are correctly installed, and 
have reasonable attention given in maintenance, their safety, 
reliability and life will equal that of any other prime mover. 
Motors and switchgear, being complete in themselves, can 
generally be relied upon when they are put to work under- 
«round to be in the condition in which they left the test-plate. 
With cables, however, evervthing depends on the way the 
cable is handled during erection, and the manner in which it 
is finished off. The possibility of trouble here is amplified by 
the practice, which is common in many collieries, of ordering 
the material from the various manufacturers, the instalment 
being carried out by the permanent staff at the pit, aud so 
reducing the capital expenditure. It is under these conditions 
that the link known as the “ wiring ” is liable to suffer, and a 
few wrinkles on this particular branch of the work should, 
therefore, be of general interest. | 
To confine attention, three-phase equipments onlv will be 
considered, starting from the pit head. А typical wiring 
equipment of this kind is shown diagrammatically in Fig. 1. 
The subject can be divided up into eight sections :— 
l. The selection of the proper tvpe of cable 
2, Hints on the handling of cable, 
3. The erection of shaft cables. 
4. Erection of in-bve cables. 
5. The ends of cables. 
6. Farthing. 
7. Underground lighting wiring. 
8. Maintenance. 
1. SELECTION OF THE PROPER ТУРЕ 
For three-phase work all power cables would, of course, be 
three core, The insulating material can be :— 
Rubber, by which it is inferred that the actual insulating 
medium is a combination of pure and vulcanised rubber. 
Bitumen, in which the insulating medium is a non-hvgro- 


OF CABLE. 


scopic compound, 

Paper, in whieh the insulating medium is wrapped round 
the cable and impregnated with a hygroscopic substance. 

Perusal of cable makers’ lists will show an amazing variety 
of cables, but thev all boil down to one or another, or a com- 
bination of two of the above. 

Rubber is practically out of court for three-core cables on 
aveount of price, its use now generally being confined to trail- 
Ing cables, where great flexibility and tenacity of insulation 1s 
essential and for small single-core cables. The word " rubber” 
(like the actual article) has a most elastic meaning, and the 
purchase of this class of cable for underground use must, 
therefore, be effected with great care. While tor insulator 
wung in workshops, &e.. above ground, a cheap grade of 
rubber cable is undoubtedly quite reliable, the risks under- 
ground are obviously such that none but the best quality of 
material should be permitted. 

Turning to bitumen and paper insulated cables, the relative 
good points can be got from апу manufacturer's list. The 
question for the mining engineer is, " Which is the best for 
colliery work?” While paper-insulated cables have, in 
certam collieries, been successful, even their most rabid sup- 
porters must admit that they are essentially an electrician’s 
cable, and require the most careful handli ng by expert jointers 


to ensure satisfactory installation. 


The main objections raised to bitumen cables are :—Liability 
to decentralise, and low insulation tests. With the even tem- 
perature underground (when electric power is used), decentra- 
lisation, provided the cables are not excessively loaded, may 
be ignored. Low insulation tests are not fatal to the working 
of а plant, and, for the general run of соШегу requirements, 
they cannot be said to be such as to preclude the satisfactory 
use of bicumen cable. If, however, this is objected to, one of 
the combination cables can be used, wherebv the insulation 
resistance will be doubled or trebled. In this connection, a 
cable made of a combination of rubber and bitumen, t.e., both 
non-hvgroscopic materials, known as “ reinforced bitumen,” 
which is now being put on the market by one of the leading 
firms, should be of value for colliery use. 

The factor of safety of any wiring system is dependent upon 
the number and workmanship of the joints. It is here where 
the hygroscopic cable is liable to fail. The bitumen (or non- 
hygroscopic group of cables) are therefore recommended as 
the most reliable all-round cables for mining purposes. 


2. Hints ох HANDLING OF CABLES, 
While bitumen cables are, generally speaking, of robust 
construction, they require a reasonable amount of care in 


handling. 
If possible, the cable should be taken to its site on the drum 


as received from the maker’s. 

Don't handle the cable above ground in fros 
the bitumen is then brittle. 

When lifting up the end of a cable, never let it fall, but 
lower it gently to the ground, otherwise the bitumen sheath 
may be shattered, and sooner or later cause a failure. 

No three-core cables should be bent round a diameter less 
than 20 times the diameter of the actual cable. 

Particularly watch for kinks in erecting the cable. 

In preparing the ends ready for jointing, do not force out 
the three cores unduly from the centre. If this is done there is 
considerable likelihood of fracturing the insulation where it 
leaves the solid worming. 

3. SHAFT CABLE. 

For shaft cables, the {уре recommended is а solid bitumen 
core, double wire armoured, canvas or jute served (see Fig. 9). 

At the pit head the cables should be brought out well away 
to avoid any possibility of fouling hy the winding ropes when 
new ropes are being lowered down the pit. Fig. 3 illustrates a 
common way of carrying the cable away from the shaft head, 
and shows also the tvpe of suspension to take the vertical weight 
of the cable. In the shaft itself, the position for fixing the 
cable should he selected where the cable will be most out of 
the way and least liable to damage bv anv falling material 
out of the pit cages, | | 

For three-core cables, supports everv 40 to 50 vards are 
advisable, a good construction being shown in Fig. 4, which is 
a support for a 0-2 sq. in. three-core 2,600-volt solid bitumen 
cable, taken about 400 vds. from the surface. The smaller 
leads shown in this photograph are respectively signalling and 


{у weather as 


low-tension lighting cables. 
The erection. of shaft cables is a comparatively simple 


matter, provided it is undertaken in the right manner, There 
are two wavs In which it can be done :— 

(a) To sling the drum below the cage, and lower out the 
cable, cleating it as the cage is lowered. In this case there 
should Бе a loop of cable hanging below the сасе as а safe- 
guard. This is only applicable where the shaft is sufficiently 


large to take the drum, | 
10 * 
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. (b) To lower the cable from the surface, suspending it as it 5. THE Enps or CABLE. 

is lowered by clamping it temporarily to a wire rope about To an inspector on the lookout for safety of a system, the 
every 30 or 40 yards, leaving the cable slack between each ends of the cable are points which immediatelv attract atten 

clamp so that the weight is taken on the wire rope. Afterso tion. It is no use having highly insulated ` 

lowering down, permanent clamps can be fitted. . |. cables if care is not taken where the ar- 

If the latter method is adopted, be careful to have all appli- mouring ends to protect in some way the 
ances at hand before starting. Mount the cable drum on single conductor leading to the switch or 
trestles, and provide a means for breaking it as the cable is motor. This point is where wiring under- 
drawn off. Operate the tension rope from either a steam or ground has been liable to develop weak- 
hand winch, in either case having good brakes. Anchor ness, The illustration in Fig. 5 is a 
everything securely, and above all don't skimp the labour typical example of the way in which 
available. Three or four pounds wasted here is | 
nothing compared with the loss that would occur 
if the cable overeame the men and went down the 
shaft. | E 

At the bottom of the shaft bring the cable into | ; 
the workings with the minimum of horizontal ЫЕ : 
length actually in the shaft. Every foot of cable 
in this position is more liable to damage from 
falling material than 100 yards of vertical cable. 

Immediately after erection the whole of the 


shaft cables and suspenders should be well treated 
with Stockholm tar. | 
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4. ERECTION oF IN-BYE CABLES. 


For fixed positions underground “ Three-Core 
Bitumen Single-Wire Armoured and Served 
Cables” are most suitable. Where flexibility is 
required, such as for coal cutters, heading pumps 
and the like, a ‘‘ Rubber Insulated Four-Core 
Hard Cord Braided Cable” makes the best job, the 
fourth core being used for the .earth connection. 
For the erection of in-bye cables no hard and 
| fast rules сап be recommended. Everything de- 
| pends on the nature of the roof, the facilities | 
underground for erection, class of mine, and size of 
cable. 
| For main roads close to the shaft bottom, if 
brick walls and reinforced concrete roofs are used, 
the cables may be supported on bearers built into 
| the brick-work. Further from the shaft, in the 
| actual workings, to comply with the Mines Regu- 
lations, flexible suspensions are necessary. The 
old raw hide suspenders are hard to beat in this 
way, provided they are’ put in of sufficient size 
to carry the weight of the cable and not pitched 
too far apart. Canvas suspenders are also good, 
particularly those which are made with a wide base 
to distribute the load on the cable. Spring clips 
have not made much headway, and can hardly be 
said to be commercially practicable for any but 
the driest mines. The support for the cable can 
easily be taken from an ordinary pit nail driven 
into the timbers, or, where such do not exist, into a 
plug in the side of the road. 
In running power cables down dips on suspenders 
к it should be remembered that the ordinary leather 
| thongs are not well adapted for taking the weight 
of the cable on a dip, and provision ought, there- 
fore, to be made every 30 or 40 yards to anchor 
the cable. 
| The getting of cables in-bye is, with larger sizes, 
j often a matter of considerable difficulty. If the 
roads are big enough the cable may be unwound 
going down the road, being cleated up immediately 
behind it. If, however, as is often the case, а 
cable drum cannot be got down the workings, it 
will mean handling by hand, and here again the 
importance of ample labour should be emphasised. 
Five or 10 years can easily be taken out of the 
life of а cable by dragging it along the roads with 
blocks and tackle, whereas, with sufficient labour, 


V 
it could have been carried down and thus ensured ! 
freedom from damage. · | di 
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Switchgear. 


The} Customer for whom we made the Switchgear 
illustrated above, specified, among others, the follow- 
Ing requirements: — 

Complete enclosure: accessibility with absolute safety; 
solid Construction: reliability of operation: flame- 
proof construction: compliance with the Home 
Office Rules. 

That he got what he wanted from us is sufficiently 
proved by the fact that the above represents only 


PART of the order. 
May we know your requirements? 


«D am 
G 
ВК SI.  souTHWARK.,  тонрОМ,5Е. 
Sidney. Johannesburg. 


PA 


Melbourne. 


-Fr — 
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connections up to the machine from the switch are sometimes 
left exposed and liable to damage. 

To any engineer wishing to know whether his system is 
sound, the writer would say “examine the ends of your 
cable." 

The obvious remedy for this weakness is, if possible, to do 
away with exposed ends of cables, i.e., by running a three- 
core armoured cable right into the motor or switch or whatever 
it is to connect up to. With switchgear this is now generally 
being provided for, and it at once eliminates one of the prin- 
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and makes a much better job than the ordinary rubber tails 
taped and braided. 

ia The use of trifurcating boxes is, of course, essential on high- 
tension wiring systems, but for 590-volt and lower pressure 
equipments, there is, with bitumen cables, no need to us: a 
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Fic. 2.—0:2 sQ. Іх. (37/0-033 IN.) 3-CoRE Hian- TENSION VULCANISED 
BITUMEN CABLE. 3,000 Уоттз WORKING PRESSURE, WORMED CIRCULAR 
WITH BITUMEN, DOUBLE. WIRE ARMOURED AND SERVED. Full size. 


cipal weak points. At the motors, however, the case is not 80 
simple as it would at first sight appear. The temperature rise of 
the motor during running may be such as to liquify the com. 
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Fic. 3.—Pit Heap Gear; 1,000 н.р. HIGH-TENSION CABLE BEING TAKEN 
Down SHarr. 


pound in the trifureating box if this is actually fixed to the 
motor. For this reason, mainly, few engineers recommend 
the fixing of trifurcating boxes actually on the motor frame. 
If there must be an exposed length of unarmoured cable, 
then it is a good policy to use, for the rubber tails, cord braided 
cable, This class of cable is soundly- protected mechanically 


Fic. 4.—1,000 H.P. HIGH-TENSION CABLE SUSPENDED IN SHAFT, ABOUT 
400 YDS. FROM SURFACE. 


dividing box, provided the cable is made off in а suitable 
manner. А method adopted for this class of work by the 
writer's firm for many years has been to bend over the armour- 
ing and bind it back, as shown in Fig. 6, the three bitumen 
cores being separated, taped with Empire tape, and then the 
whole tightly bound with whip-cord braiding from the armour- 
ing right up to the ends of the single cores. 

The use of sleeve terminals is now becoming very general 
among makers of electrical machinery. While they make а 
good electrical joint, and are neat when installed, they are 
liable to produce a risky point in the installation unless care- 


Еа. 5b.—AN ExaAMPLE or Risky WIRING UNDERGROUND. 


fully guarded. The general principle is to tape over the ter- 
minal after it has been made permanent, which gives a per 
fectly sound job. This, however, is liable to prove а weak 
spot if the machine is disconnected (say for testing), as И does 
not always follow that the electrician has suitable tape with 
him to remake the joint. Terminals, therefore, which have a 


s; 
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loose rubber or other sleeve which can be easily bound over 
the bare portion and so insulate it, are preferable. 


6. EARTHING. 


Considerable stress has been laid by the Committee investi- 
gating the conditions of Electricity in Mines on the importance 
of sound earthing, and the alterations in the proposed new 
rules will be drastic in this respect. Earthing, in the past, has 
certainly, in too many cases, been looked upon as a sort of 
afterthought, and carried ont in a very unmechanical, and 
certainly unelectrical, manner. 

It is not sufficient to leave it to the discretion of the wire- 
man how to attach his earth connections on to the machine: 
there should be a proper earthing terminal fixed for this pur- 
pose. All earthing must start from the surface. There 
ought to be at least two earths there, both connected in a 
sound mechanical manner to the armouring of the shaft cable. 
In-bye the armouring of the cables can be used for earth pur- 
poses, but it must be remembered that everv joint in the 
armouring is liable to add resistance to the earth return, and, 
consequently, the fewer there are the better. Еүегу саге 
must be taken in making off the armouring to ensure a good 
metal-to metal joint. It is safer to bond from armouring to 
armouring with a stout copper earth connection and carry 
from it any earth wiring required to the machines at that 
point. The practice sometimes adopted of earthing one 
machine on to the other in series is bad. There is too much 
nsk of a bad contact and increased resistance in the earth 


Fia. 6.--Метнор OF MAKING OFF BITUMEN INSULATED CABLES UP 
то 500 Vorrs. 


connection. Also, any possible removal of an earth wire for 
à short time disconnects the whole of the remaining equipment 
further in-bye. 

The section of all earth wires should be such as to carry 
easily the overload current of the machine to which it is con- 
nected without any possible danger of fusion. 


7. UNDERGROUND LIGHTING. 


Electric lighting underground requires аз much considera- 
tion as power wiring to ensure safety. Manv systems have 
been proposed and tried, with varying degrees of success, but 
the general trend of opinion appears to be that the simplest 
svstem3 are turning out the most reliable and safe in practice. 
The writer recommends insulator wiring absolutely. Pipe 
Wiring 13 of no use whatever underground. The pipes rust, 
condensation occurs, and in few cases can one guarantee that 
the wires when they are in a pipe are in the condition they are 
supposed to be, On the other hand, insulator wiring. pro- 
vided it is done on the right lines, is easily put up, and always 
In view, and therefore, under inspection. 

Guarded fittings should alwavs be used with the lamps, 
surrounded with а water-tight well glass as а protection against 
mechanical damage. А convenient way of fixing these to the 
pit timbers is to carry the water-tight bracket fitting on a 
С” iron frame, about 2 т. from the timber, so that the 
Wires themselves can be looped into the pipe and out again. 
The wires can be supported on the usual porcelain insulators, 
Pitched about every 8 ft. They should, of course, be kept as 
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far apart as underground conditions will allow. For lighting 
wiring, cord braided cable is recommended as giving a greater 
mechanical factor of safety than is provided for in the ordi- 
nary taped and braided cable. 

The voltage of supply should be kept down, on no account 
exceeding 100 volts. It is far better policy to keep to low 
voltage and put in small step-down transformers in the motor 
rooms adjacent to where light is required. The lower the 
voltage on the lamps, the bigger the factor of safety all through 
for lighting. For this purpose, 25-volt lamps should always 
be borne in mind for the lighting of in-bye machine houses, 
&c., where it 18 not necessary to light over any extended area. 

Where lighting through step-down transformers, it 1s 
advisable to earth one side of the system as a safeguard against 
any failure of the transformer. Lighting through trans- 
fonaers underground in this manner will, of course, entail the 
use of leakage indicators for each circuit, which, however, can 
be fixed in the machine houses and read bv the men in charge, 


in accordance with the Regulations. 
8. MAINTENANCE. 


Having once installed the equipment, a systematic main- 
tenance, which need not be expensive, will ensure it being 
kept in good order. All cables underground ought to be treated 
every two or three months with Stockholm tar as a preserva- 
tive. All earth connections should be checked each week 
when the insulation tests are taken of the equipment under- 
ground. The main earth points above ground are the most 
important of all. The fact that they are out of sight must not 
allow them to be out of mind. If the earth is made into water, 
particularly watch the wires leading into the water to see that 
thev are not corroded through. 

Do not countenance any temporary wiring, for if once allowed 
it may become a regular thing, and introduce a weak link into 
the system. 

Take in hand at once the slightest defect reported. A whole 
length of cable can easily be ruined through allowing a fault to 
go too far. 

To summarise the whole matter of colliery wiring, the 
importance of using the best materials installed in the soundest 
manner cannot be over-estimated. A few pounds saved in 
the installation can be lost many times over by the most minor 
trouble which could occur in a colliery wiring network. 


Reeent Extensions. in the Yorkshire 
Eleetrie Power Co.’s Supply to 


Collieries. 

Among recent extensions of the Yorkshire Electric Power 
Co.’s supply to collieries we may mention several’ interesting 
installations. These include the Micklefield Coal Co., who are 
sinking а new pit at Ledston, where it is proposed to use elec- 
tric power throughout. The winding machinery is of the 
Ilgner tvpe. The screens will be situated some distance from 
the pit near the Company’s Pecktield Colliery, aud these and 
other machinery at the older colliery will also be operated 
electrically. 

The New Silkstone & Haigh Moor Co., at Allerton Bywater, 
are using the power company’s supply for a great variety of 
purposes, including two underground winding gears, haulages, 
pumping, screens, washer and other machinery. Extensions 
are being made by the installation of an electricallv-driven air 
compressor. 

The Old Silkstone Collieries, who are erecting a battery of 
80 by-product coke ovens, are under agreement to supply the 
waste heat from these ovens to the power company. Their 
existing electrical machinery will be driven from the power 
company’s supply. The large washery and screens which are 
being erected adjacent to the coke ovens will be operated 
electrically, and also a considerable amount of pumping and 
haulaye at the Dodworth, Higham and Stanhope pits, 
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Electric Hand Lamps for СоШешез. 


Ву WM. MAURICE, F.G.S.. М.1.Е.Е. 


биттату.—Тпе author first considers the us» of clectric lamps, as now compulsory, for rescue purpos»s, and then discusses the desirable 


qualities in a lamp for ordinary mining use. 
such a lamp. 

The production of a satisfactory portable electric lamp has 
heen the aim of numerous inventors ever since electricity 
һекап to have commercial possibilities. Designs comprising 
the use of both primary and secondary cells have been evolved 
in hundreds: many have never passed beyond the “ paper ” 
sage; most have had their little day and disappeared; few, 
Нану, have come to stay. At intervals of a few years there is 
a revival of interest т the subject arising either out of the 
appearance of а new and apparently promising lamp, or Бу 
reason of the undoubted demand calling more urgently for 
that supply which it is supposed to bring forth. 

"ome such urgent demand now clamours to be satisfied, but 
шө; the writer's experience of hand lamps, even though it 
spreads over the past 20 years, has failed to briny him into 
touch with some improvements of sound practical value, it is 
dificult to imagine that the cra of electric hand lamps has yet 
arrived. It must be admitted that it is now possible to obtain 
portable lamps in great variety and of ingenious construction 
whch are fairly satisfactory for individual purposes. 

The great field which awaits development is, however, in 
colliery and mining applications, where the necessity for im- 
proved illumination is slowly coming to be recognised as one 
of the three primary conditions of safety. 

Demand has also been accelerated hy recent specific recom- 
mendations, culminating in an Act of Parliament which will 
make compulsory the provision of electric hand lamps for 
certain purposes. - 

"ince the occasion referred to is the first, probably, in the 
history of electric lighting—certainly the first in the history of 
electric hand lamps—upon which the provision of such appa- 
ratus has taken the form of a definite legal obligation, it may 
be useful to ascertain precisely what the law requires, 


Evectric Нахр Lamps ror Rescve Work. 


In October, 1910, a committee, known as the Mines 
and Aid) Committee, was appointed by the Home Secretary 
to consider the organisation of rescue and aid in cases of 
accidents in mines. This committee held four mectings and on 
Feb. 8, 1911, submitted the draft of an Order which they 
commended should be made under the Mines Accident 
(Rescue and Aid) Act, 1910. The Order, after specifying the 
Merial strength and conditions of training and qualifica- 
tion of rescue brigades and determining the provision and 
maintenance of portable breathing apparatus at every imine, 
proceeds with the condition, among others, that “ there shall 
P. and maintained at every mine . +. two 
P | pal amps for each brigade, ready for immediate 

and capable of giving light for at least four hours.” 
бз this rule for the provision of two lamps at 
[un there shall be kept and maintained in every 
| al Rescue Station . . . 20 electric hand lamps." 
de Ms 4 seen that whether electric hand lamps have 
m rompel led t ee of perfection or not, mine owners 
lies are kee: to obtain a definite number of them and see that 

eas ч ae condition. | Е 
Mialutenanes bu a : M i requires the provision and 

кше for M ety lamp for cach member of the rescue 

TON thee h Dae of firec : р 
lad lamp о that there is not yet anv electric 
IM uch carries an entirely satisfactory device for 

mile presence of firedamp. 


( Rescue 


i ni points of differene 
ШЕН TE i 
t and In Its duration. Rescue lamps are not required 


Figures of cost are given and it is pointed out that a fire-dump detector is not an essential adjunct of 


to supply light for so long a period as miners’ lamps—it will 
have been noticed that a four-hour lamp is specified in the 
Order— but the light must be as brilliant as possible, and, 
although the Order does not say со, it is obviously а funda- 
mental necessity that the Јап:р should underzo no diminution 
of brilliancy whilst in use. 

Very exhaustive experiments have been made at Camp- 
hausen, in Germany, for the purpose of determiring the relia- 
hility and duration of various types of lamps designed for the 
use of rescue brigades. A few notes on these tests, which were 
specially directed to the choice of a lamp suitable for working 
in an atmosphere of combustible or unbreathable gases, firc- 
damp and after-damp. may advantageously be taken from 
Herr Rossenbeck’s report, for the nse of English designers who 
may perhaps not be fully conversant with the difficulties which 
have been experienced т practice. | 

The principal requirements ave summarised as follows :— 
With the greatest possible brilliancy and duration of light the 
ideal lamp must combine the least possible weight. Its size 
and circumference must he such as to permit of easy handling; 
wherefore projections and sharp angles are to be (as far as 
practicable) avoided. | | 

Tae switch arrangement must so work that there is no 
possibility of ignition in gaseous mixtures by means of an 
inifial ox terminal spark.* The same consideration should also 
he borne in mind when it becomes necessary to screw on a 
fresh lamp bulb. The entire structure of the lamp must be 
such as to enable it to withstand unalterahly the rough usage 
to which it will be infallihly subjected in the course of every- 
day work down the pit. 

The first experiments were carried out with a couple of 
Richter lamps which took 12 hours to charge and discharged 
continuously for eight hours. | 

It was found that these lamps might be allowed to stand 
unused for eight days after charging without the duration of 
illumination being thereby affected. But for any more 
lengthy period a marked decrease in duration was observed, 
becoming more marked as the interval between charging and 
use was extended. 

The lamps were tested in conjunction with the pneumato- 
phore breathing apparatus and proved unreliable and unsuit- 
able for use in the pit. The same makers thereupon brought 
out another lamp which differed from the carlier pattern in the 
arrangement of the accumulators and the incandescent lamp 
bulbs. It was also of smaller dimensions and lighter to carry 
and special care had been taken to secure саху interchance- 
ability of parts. à 

The trouble with this one was that which English, and in 
fact all, makers of hand lamps have found so hard of solution, 
namely, the difficulty of preventing oxidising or incrustation 
of the switch and other metallic parts owing to the action of 
acid and acid vapours е caping from the cells of the aceumn- 
lator. 

Accordingly, a dry accumulator weighing about 61b. and 
burning 10 to 15 hours was tried, but these were found to 
deteriorate after storage for a усаг or two. It was further 
reported that in the course of the drilling of rescue classes 
setting up dams against fires, апа similar operations, the 
lamps had proved very unequal; some burnt well whil 
others would not burn at all. diss 

Trials were next made with the Adolf-Bohres lamp (which 
was exlubited in England a few vears ago). This was one of 

à useful note by Mr. В. Nelson, Н.М. Electrical 


* [n this vanncetin 
Inspector of Mines, will be found on р. 27 of the Official Report (Cd. 5824) 


Y . . К 
оп {һе Causes of and Circumstances attending an Explosion or Under 
ground Fire which occurred at the Wellington Pit, Whitehaven Colliery 
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on the 11th May, 1910. 
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the earliest lamps to be fitted with an osmium filament, the 
introduction of which rendered possible the production of 
single-cell accumulator lamps. The makers of this lamp, and 
indeed almost every maker of portable lamps, hailed the 
application of metallic filaments as though it had finally solved 
all hand lamp problems, but the old corrosion trouble again 
blocked the path of progress. Later research has resulted in 
the production of a metal alloy on which diluted sulphuric 
acid has only a small and slow effect, but, next to the usual 
internal troubles with which all users of storage batteries are 
familiar, this question of terminals and contacts remains the 
most difficult of solution. 


Hanp Lamps FOR MINERS. 


First consideration has been given to the production of a 
rescuer's lamp because this represents an actual and imme- 
diate demand. Many of the British rescue stations for which 
they are required are already built and equipped, while several 
others are now in course of erection. The total requirements 
for this purpose are numerically negligible, although it is 
probable that at least 3,000 lamps will be required. 

This figure, although doubtless satisfactory to lamp makers, 
who have hitherto sought in vain for extensive markets, pales 
into insignificance when compared with an estimate of the 
numbers which would have to be produced if it were possible 
to oust the gauze capped safety lamp from British mines. 
There are over 600,000 safety lamps in daily use in this coun- 
try, and there are some 1,700 mines (employing two hundred 
odd thousand persons), where naked lights are yet in use, but 
which will no doubt require hand lamps at no distant date. 

Out of the 600,000 lamps in use, not more than 3.000 are 
electric lamps, and these are confined practically to the two 
mining districts of Durham and Liverpool and N. Wales. 

The Murton Colliery installation, where 500 lamps were put 
to regular work in October, 1897. and the number made up to 
1,000 by October, 1899 (and 1,200 in 1902) is probably the 
earliest instance of the use of electric hand lamps in mines on 
а practical and fairly extensive scale. 

The Sussmann lamp was then in use and cost 183. 

The cost of working the lamps over a period of several 
months, including all charges except interest on capital and 
the cost of running the dynamos, was stated in a Paper read 
before the North of England Institute of Mining and Mechanical 
Engineers (Trans. I.M.E., Vol. X ХП, 1900-1) to be as follows :— 


All labour, at basis rates, including superintendence, 


cleaning, making ready, maintenance, &e............. . 219d. 

Material for renewing batteries, repairing and main- 
taining the lamps in every part, and lamp glasses.... 1-00d. 
Lamp bulbs ...................-. ee E E ТИЕ 0-60d. 
Total per week .............. VERRE pd steep .O 379d. 


The life of the battery was stated to average 10 months. 

Ву 1903 the number of lamps at Murton had been increased 
to 1,400, and the cost was then stated by Mr. W. О. Wood to 
be about 3s. per lamp per annum more than that of the ordinary 
oil lamp. | 

It is thus seen that since one colliery can by now account for 
more than half the total number of electrie lamps used m Great 
Britain, the present field of application is exceedingly limited. 
The reason for this is twofold. In the first place the charging 
and repair of hand lamps on a large scale is very troublesome, 
except, perhaps, as in such instances as that which has been 
quoted, where the use of electric hand lamps has been specia- 
lised. In the second place the capital outlay on an average 
installation—say 1,500 lamps—is so far in excess of the cost of 
ordinary safety lamps that few colliery companies will be found 
prepared to incur the additional expenditure unless there are 
special local reasons for doing so. The cost of renewals too is 
ordinarily excessive and there being no immediate prospect of 
radical improvement in this respect the only way of reducing 
this important item is to use a smaller battery. 

It is very probable indeed that it would * pav ” to expend 
the extra amount, because increased illumination would tend 
both to enhance the individual efficiency of the workers and 
to lessen the number of accidents; but the majority of mine 
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owners are not sufficiently enlightened to understand that 
money may be frequently saved by judicious spending. 

If lamp makers wish to extend the use of electric hand lamps 
in mines—and the writer ventures to assure them that in so 
doing they will be promoting а very important advance in 
mining practice—it is necessary that they should design lamps 
which can compete on as nearly equal terms regarding costs as 15 
possible with the ordinary safety lamps which are in use to-day. 

The ordinary safety lamp 13 supplied to collieries either by 
outright purchase or on a hire or hire-purchase basis. 

The outright cost of a safety lamp varies with the make, but 
may be placed at 6s. to 7s.—-say an average of 6%. ôd. 

On a hire-purchase basis lamps may be obtained at from 
53d. to 61d. per lamp per month, including oil, wick, repairs and 
renewals, The lamps become the property of the colhery 
company after a period of five years. 

Some exceedingly useful figures, which may be taken as 
representative of good colliery practice relative to the cost of 
lighting by safety lamps were given by Mr. J. P. Kirkup at a 
meeting of the National Association of Colliery Managers in 
October, 1908. А test was carried out on " Marsaut " type 
lamps electrically lighted and locked, with a mineral ой having a 
flash point of 3007 F., weighing 8-25 lb. pergallon, and costing 73d. 

It was found that one quart filled 14 lamps, and that each 
lamp so filled burned 20 hours. Assuming that each lamp is 
burned for the full period of 48 hours per weck, then, since 
(14 x 20) 280 lamp-hours cost 1-93b. one lamp burning for 48 
hours costs 0.3334. per week. 

Lamp wick is consumed at the rate of 12 vards for 750 lamps 
in 14 days at a cost of 5d., making a cost per lamp per (18 
hours) week 0.00284. The cost of minor repairs 18 taken at 
one-half of a man's time on 750 lamps, at 30s. per week, equal 
to 0-24d. ner week. 

Charging batteries (used to operate the lighting up and locking 
apparatus) absorbed 10 ampeves at 120 volts for 50 hours 
per week, equal to 56 units for 750 lamps. At 14. per 
unit this equals 0-074d. per lamp per week. Wear and tear 
and renewals are taken at 1s. per lamp per annum, equal to 
0.23d. per week. Interest on capital at 12 per cent. on the 
cost of the lamps at 7s. each is equal to 0-19d. per жеек. Owing 
to the time lost by workmen, which may be taken at, say, 15 
per cent., tlie actual cost of oil will be reduced bv that amount, 
от 0-049d. from 0-3324., leaving the net cost at 0-2834. per 
lamp per week. 

"ummarising these figures :— 


OP ccm — —ÀÁ TU TURA baton ced mula 0.2834 
po duc rx EE ое . 0.0034 
Вора tcu serlo estet Du Eve a das Vea 0:240d 
Batteries e-—-—-—— 0:074d 
СААТА Те оази Eve di once ya кы кыррыз ‚...... 0:230d 
Interest on capital ............ ТИИ ом . 0.1904. 

Total (per lamp per weck)..... —— аан Peru ]:020d. 


Thus the cost of oil illumination for miners’ lamps works 
out to about 1d. per lamp per week. 

If the cost of oil lamps at Murton Colliery approximates fo 
the same figure, it would appear from the statement already 
quoted, to the effect that the increased cost of electrical ilu- 
mination is about 3s. per lamp per annum, that it is practi- 
cally possible to instal and use electric hand lamps in sub- 
stitution for ordinary safety lamps at a cost of about 134. per 
lamp per week. 16 will, of course, be recognised that so low a 
cost is only possible in the case of a large and skilfully managed 
installation. 

It should be observed that the cost per electrie lamp at 
Murton (3:794.) already given, referred to a period three or 
four years earlier than that to which the increased cost per 
annum over oil refers. 

The interest on capital is not, however, included in these 
estimates and it is clearly not an item that can be lightly set 
aside. Fifteen hundred to two thousand lamps is a very 
ordinary supply for a colliery to stock, and consequently the 
initial outlay and heavy depreciation charges will involve 
substantial additions to the cost of operation. 

Advance in the use of electric hand lamps in mines has been 
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and continues to be retarded owing to the failure of the makers 
to produce a design which adequately satisfies mining condi- 
fions and which can be supplied at à cost of, sav, 7s. to 10s. 
It is not essential that an electric lamp should be designed to 
imitate à gauze lamp, nor 1s it necessary that a lamp for general 
mining use should give an illumination of several candle power. 
It is quite possible to make and sell a pea lamp giving, say, 
(+75 to 1 c.p. for 10 hours for less than 10s. and it is such a 
lamp that the mining industry requires. It should be noted 
that there must be no diminution of candle power within the 
working period. This is where every lamp known to the 
writer fails after a very short life. If soundly con- 
structed, and the usual troubles—leakage, corrosion of con- 
ducting parts, badly made contacts, and inability to with- 
stand rough usage and a certain amount of neglect —were 
effectively surmounted, there would come a * boom” in 
electric hand lamps which would eventually settle down into 
a large and steady annual demand. 

It has frequently been objected that the electric hand lamp 
(an never come into general use because it contains no means 
of indicating the presence of бте-датр. Numerous inventors 
have consequently sought, by providing spiral wires coated 
with salts of platinum and in other similar wavs, to meet this 
supposed essential condition. 

To attempt to find a satisfactory fire-damp indicator is, 
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however, merely to delay the general introduction of electric 
hand lamps, and there is not the least necessity for such an 
addition to а mmer’s lamp. There is no reason why опе gauze 
lamp should not be handed out with each batch of electric 
lamps, and hung in the working place where it can be easily 
seen, and where any outburst of " gas" would be most likely 
to occur. 

This should satisfy those who think it 13 the proper thing to 
do; but it is perhaps worth while to observe that in а mine 
wholly worked by clectric lamps the “ safety ” lamps which 
were retained to indicate the presence of fire damp would 
themselves be alinost the only remaining source of explosive risk. 

The extended use of electrie hand lamps underground has 
been too long delayed. The dying cry of Goethe for * more 
heht!” is felt in a very literal sense underground, where for 
40 years men have laboured under practically the same light- 
ing conditions, going to and fro and performing their daily 
tasks aided onlv bv the dismal caricature of a flame derived 
from the thing called a safety lamp. 

No other radical change m mining practice which is imme- 
diately discernible is во laden with promise—promise which 
will appeal alike to owners and to work people—as that of 
superseding the safety lamp for purposes of illumination. 

No other change is so greatly desirable, and it is to be hoped 
that its consummation will not be long delayed. 


Sava кл 4 Ouf 


Collieries and Power Supply. 


THE PROFITABLE USE OF WASTE HEAT. 


Sumnmary.—The principal sources of waste heat are referred to and the most profitable method of utilising waste heat described. 


While 


the waste heat сла ibe utilised in an independent installation the fact that the load factor of the power demand and the waste heat output 
do not coincide makes profitabla use of the west2 heat impossible without the co-operation of some independent user of th» waste heat. 
“me of th» chief waste heat stations in the North of England are described, and the success of the movement generally is indicated. 


i 

The great advantages which electric power offers т con- 
hection with almost all the operations performed in and about 
á pit are now generally recognised. This is shown not only by 
the various descriptions of installations contained in other 
parts of this issue, but also by the returns of the large electric 
power companies, Оп the North-East Coast alone some 
ШШ] Н.Р. is now being supplied from the power system of the 
Newcastle and allied companies for collieries alone. Remark- 
able. however, as are these figures and startling as has been 
the growth, there are still a very large number of pits which 
‘ontinue to utilise more or less antiquated machinery. In 
part this is due to the natural objection of the coal owners to 
“rap costly machinery which is not yet worn out (although it 
may he less efficient than electric power), and in part to con- 
Servatism, 

And even where electric power has been adopted it is 
not alwavs obtained in the cheapest possible way. Isolated 
and self-contained as а colliery usually 13, it is only natural 
that the instinctive tendeacy is for it to produce its own electric 
power in the same way аз it supplies many of its other require- 
nents, Аз a matter of fact practical working experience has 
shown that in the exploitation of the waste energy resources of 
collieries, and the production of power therefrom co-operation 
with a large electric power company is most desirable, and in 
fart 13 the only way in which the owner of the waste heat can 
make the most profitable use of it. 
| here are four main sources of waste energy in the North 
of England, namely :— | 

1. Waste heat and surplus gas from coke ovens. 

" Exhaust steam from blast furnaces, blowing engines, &c. 

2. Surplus gas from blast furnaces, and, 

«fs Lie Jus jmportant and more miscellaneous ко 
ee eam irom winding engines, air compressing plant, fan 
eines and other plant. | 


At the present time comparatively little use has been made 
in this country of the waste gases from blast furnaces, although 
both in America and in Germanv some considerable installations 
are now on trial; but in the other two directions a number of 
very interesting. Installations have been established, more 
especially in the Durham coalfields and on the Tees where it is 
the usual practice for the waste heat owners to co-operate 
with the Waste Heat Company. The latter is an intermediary 
between the coal owner or iron master and the power company, 
and the power station for the utilisation of waste heat is usually 
and most advantageously the joint property of the two parties 
first mentioned, | 

When it is а question of making use of waste heat 
there are four definite advantages obtainable, and only 
obtainable from a co-operative scheme. These are :—Firstly, 
the sale of all waste heat ; secondly, a standby supply of power 
in case of breakdown, or of variation of output or shut-down 
during holidays and strikes; thirdly, technical assistance of 
the power company; and fourthlv, the saving of capital 
expenditure, 

As regards the first it must be remembered that the output 
of the waste heat is usually a very variable quantity. In 
coke oven practice the output although it may be fairly steady 
during the 24 hours, or during the week, mav have other 
variations due to the variations in the output of coke due to the 
state of the iron trade or to labour troubles at the colliery. In 
connection with winding engines there are, of course, times when 
these are not running and when nevertheless electric power is 
needed for pumping. ventilating and other purposes. Unless 
there be some outside source of power available, the putting 
down of an independent installation of boiler plant, &c., is 
necessary. At first sight it often appears as if this is more 
economical than purchasing from an outside supply. Makers of 
machinery and others are naturally anxious that coal owners 
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should put down their own installations ; but the fact is often 
overlooked that the actual cost of the machinery often represents 
only about half the total outlay necessary to obtain a complete 
and reliable installation. If the matter be gone into as care- 
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Fic. 1.—BLAYDON Power STATION. 
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20 per cent. to 50 per cent. more than the cost of an outside 
supply depending upon the conditions. 

So much for the cost. Co-operation, however, has this 
additional advantage that it enables a waste heat owner to 


Capaciry, 5,70) И.Р. 


By peomisston oj © The tron and Cea! Tretes Review.” 


Fie. 2.—Niwroir Power STATION. 


fuliv as a chartered accountant would do, it will usually be 
found that the interest and depreciation charges upon the total 
capital expended is such as to make the cost of the power of an 
independent plant, with sufficient spares to insure reliability, 


| | | Wf ever, 
dispose of the whole of his waste heat. It. rarely, if eve 


happens that the waste heat owner is able to dispose of the 


. . . К Ж d ler 
whole of his waste heat in his own works or to find any ane 
in his vicinity, except a power company, whose load fact 
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coincides exactly with his own output of waste heat. Thus, 
however efficient and perfect а plant may be put down, а 
considerable proportion of the waste heat preduced during the 
12 months remains waste heat if the plant be an isolated one. 
А large power company, however, with а network extending 
over hundreds of square miles, has such a variety of demands on 
its svstem that it 13 able to make use of all the waste energy it 
can obtain dav or night, week-erds, Sundays and holidays. 
If the proportion of its power derived from waste heat increases, 
it merely burns less coal at its coal fired generating station and 
rice versa, In other words it can use every bit of waste heat 
it can buy. This, the fact that he sells the whole of his waste 
heat, 1з theacfore another factor that. has to be considered by the 
waste heat owner in comparing an independent installation with 
the co-operative scheme. Thirdly, the advantages of a stand-by 
:upply and technical assistance in cases of trouble are all, of 
course, ones that are obvious enough to electrical engineers, 
and becoming more and more appreciated by colliery managers. 
The fact that the supply of power to the mine is totally un- 
affected bv the operation of the colliery machinery or the coke 
ovens is one that obviously corduces to efficient working. 

In view of these various considerations it is not surprising 
that the majority of the owners of waste heat upon the North- 
last Coast have gone in for co-operative schemes. Waste 
heat stations have been erected at Blaydon by the Priestman 
Power Company in connection with the Priestman Collieries, 
where coke oven gas 18 used, at Spennymoor in connection with 
the Tudhoe Ironworks of the Weardale Iron & Coal Co., 
at Newport in connection with the blowing engines ard blast 
furnaces of Sir B. Samuelson & Company, at Teesbridge in 
connection with the blowing engines of the Teesbridge Iron 
Works, at Bankfoot, in connection with the coke ovens of 
Messrs. Pease & Partners, while additional installations are in 
hand at Bowden Close, Port Clarence, Атусгоше, Lackenby, 


*tobton and Hordern. 
THE Вглурох STATION (Figs. 1 and 3). 
The principal plant at the Blaydon Station, the earliest to 


be put down, consists of :— 

Boilers.—Five Babcock land-ty pe boilers of 4,780 sq. ft. fired by gas and 
waste heat. 

Feed. Pumps.—Two Weir's steam-driven feed 
inuous capacity of 50,000 lbs. per hour. 

l'urbo-alternators.—''wo Parsons 1,400 kw. Turbo-alternators running 
at 2,400 revs. рег min., and generating at 5,750 volts. 

(‘ondensers.—One Mirrlees- Watson surface condenser of 4,300 sq. ft., 
ind one Cole, Marchant & Morley surface condenser of 2,500 sq. ft. each 
поа with motor-driven Edwards three-throw air pumps. 

Cooling Towers.—T wo enclosed type, built respectively by Richardson. 
Westgarth and the Midland Engineering Company. 

Suwitchgear.—A 5,750-volt board by Brown, Boveri. and 440-volt board 


bv Reyrolle & Co. 
l'ransformers.—A 1,300 kw. British Electrical Transformer Сов 
ree phase cil cooled transformer supplying at 440 volts to the colliery 
| several smaller transformers to supply the station auxiliarics, бс. 


pumps each of a con- 


SPENNYMOOR STATION. 


‘he principal plant at the Spennymoor Station consists of :— 
Fi их. — Four Richardson-Westgarth “ Nesdrum “° boilers of 5,320 sq. 


red by gas. 
| conomiser.—Green's type, 640 tubes. 

“1 Pumps.—Two Clarke, Chapman steam-driven feed pumps of a 

nuous capacity, together of 150,000 Ibs. per hour; steam exhausting 
| hot well. 

rbo-alternators.—Four Richardson-Westgarth Parsons-type turbine 
pled tu 1.259 kw. Westinghouse Alternators, running at 2,400 revs. 

min.. and generating at 2,875 volts. 

ydensers.— Two Richardson-Westgarth © Contratlo ” surface. con- 
rs of 4,400 sy. ft. each with motor-driven Edwards three-throw air 
os, and motor-driven centrifugal circulating pump. 

Cooling Towers.—Two Richardson-Westgarth enclosed type. 

Motor Generators.—Two 150 kw. for supplving direct current 
for lighting. 

Suitchgear.—4A 2,875-volt board by the A. E.G. Company ; 
also а 440 alternating-current enclosed type, and 500 volt 
direct-current board by Reyrolle & Co. 

Sub-station.—This contains tive step-up oil-cooled. trans- 
«|. formers from 2.875—20,000 volts. Two of. the transformers 

are by the A.E.G. Co. The three others аге by the Westing- 
| house Co. All surplus current over and above the requirements 
of the colliery &c., is transformed as above to 20,000 volts, and 


delivered into the cable networks. 


| 
| 
| 
| 
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THE NEWPORT STATION. 
‘The principal plant at the Newport Station (Figs. 2 and 6) is 
as follows :— 2 
The capacity of this station is 5,500 kw. The main equip- 
ment consists of four 1,250 kw. turbo alternators which are 
driven by exhaust steam from two main sets of blowing 
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pany are provided with Leblanc rotary air pumps and rotary 
water extraction pumps. The circulating water for the con- 
densers is obtained from the River Tees, a pump house being 
built on the River side quay where three pumps each capable 
of dealing with 636,000 gallons per hour are installed. Two 
of these are continually in service, the third pump being available 


87 remission ef "T he [ron and Coal Trades Review.” 


Fig. 4.—WEARDALE WASTE HEAT STATION. 


engines situated in Messrs. Samuelson’s Works some 200 and 
1,000 ft. away from the turbines respectively. 

The turbines are of Messrs. Parson’s type, two sets being of 
Messrs. Willans & Robinson’s manufacture and remaining two 
sets of the British Westinghouse Company's manufacture. 


The steam after exhausting from the blowing engines and before 
reaching the turbines 


is superheated by 
independent super- 
heaters fired by blast 
furnace gas and de- 
signed to impart 
about 150 degs. 
superheat to the 
steam. А 500 kw. 
high-pressure Brush 
Company's turbo- 
alternator is also 
installed in (һе 
power station. This 
machine 13 driven hv 
high-pressure steam 
surplussed over from 
Messrs. Samuelson's 
high-pressure steam 
range. This turbine 
is arranged to ex- 
haust into the low 
pressure steam main 
supplying the  ex- 
haust turbines. Each 
low pressure turbine 
exhausts into its own 
surface ^ condenser 
supplied by the tur- By permission of “The Iron and Coal Trades. Review,” 
bine manufacturers. 

The condensers for 
the turbine supplied 
by Messrs. Willans & Robinson are provided with Messrs. Par- 
son's Augmentor Condensers and Edwards air pumps. The 
condensers for the turbines зи lied by the Westinghouse Com- 


Fig. 5.—CoNpENsING PLANT TEESBRIDGE POWER STATION. 


CAPACITY, 7,839 Н.Р, 


as spare to the other two. The pumps are of Messrs, Worth- 
ington's manufacture, and are of the submerged type. They are 
connected to the motors in the pump house overhead by means 
of vertical shafts. The motors are of the three-phase type, and 
of the British Thomson-Houston’s Company manufacture. 
With the barometer at 30 in., each of ће condensing plants 

` is capable of main- 
taining under normal 
conditions а vacuum 
of 29} in. 

All four main alter- 
nators are built by 
the British Westing- 
house Company, and 
are designed to run at 
9.400 revs. per min., 
and generate elec- 
trical energy at 2,875 
vols 40 cycles 
per second. The 
500 kw. alteruator 
was manufactured 
by the Brush Com- 
pany. The large 
alternators are dupli- 
cates of those at the 
Weardale ‘Station 
(Fig. 4). This size 
is chosen because 1t 
. is the largest machine 
that can be built for 
a speed of 2,400 revs. 
per min. & relatively 
high speed being 
favourable to turbine 
economy. А plan of 
this station is given 
in Fig. 8. 

The switchgear was supplied bv the A.E.G. Company and 


consists of oil switches, each installed 1n separate brick depart- 
ments. 
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British, lrish and Colonial Department. 


Maschinenfabrik 0 Е В | | | К 0 N Maschinenfabrik 


Manufacturers of 


DIRECT CURRENT, SINGLE-PHASE and THREE-PHASE CURRENT 


Electric Locomotives, Steam Turbines. 


Й 


Generaters, Transfermers, Transmission Lines, 
Meters. 


+ - 


Three-Phase 
Enclosed Motors 


Variable Speed 
Motors 


(2 aud 4 and 5 aud 6 Speed) 


| 


WITH FORCED 
for driving VENTILATION, 


Ram Pumps, 


Three-Phase 


| 
| 
Centrifugal and 
| Commutator Motors. 


Turbine Pumps, | 


Haulage Gears, Single-Phase - 


Main Fans, Commutator Motors. 


THREE-PHASE ENCLOSED MOTOR, WITH FORCED VENTILATION. Submersible Motors. 


Tools of all kinds. 


BRITISH, IRISH AND COLONIAL DEPARTMENT OF THE 


MASCHINENFABRIK OERLIKON, 
G. WUTHRICH, Manager and Chief Engineer, | 
Oswaldestre House, 34-35, Norfolk Street, Strand, 


, dnd 4167 GERRARD. LON DON, W.C. Telegrams : "OERLIK LONDON.” 
gents— 

а x J. BAIN, 65, Watirloo Street, CLASCOW. ` MANCHESTER—TAYLOR & DYSON, Walton Buildings, 5, New Brcwn Street. 
| 2 ЕЛАС тад з SUPPLY, LD., Britinnia Works, DUBLIN—BOOTH BROTHERS, Upper Stephen Street. 


CARDIFF—C. W. JORDAN, “Ashfield,” Peniline Road, Whitchurch. 
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Three feeders fitted with Merz-Price protective gear and 
each consisting of three 1 sq. in. three-phase cables in parallel, 
carry the current from the power station to the Cleveland and 
Durham Power Company's sub-station situated at the west end 
of the works. From this point some of the current is used 
directly in the local 2,750-volt network, but the greater pro- 
portion is transformed up to 11,000 volts by five 1,000 kw. 
oil-cooled Westinghouse transformers, and fed into the Power 


Company's network of high tension mains. | 
The station is the property of the Waste Heat and Gas 


Electrical Generating Stations Ltd. 
THE BANKFOOT AND TEESBRIDGE STATIONS. 

The principal plant at the Bankfoot Station consists of :— 
Five land type Babcock boilers, two 1,200 kw. Richardson- 
Westgarth-Parsons type turbines, and Westinghouse alternators 
and Reyrolle ironclad switchgear, but large extensions are 
contemplated. 
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Fic. 6.—NEwpPoRT Power STATION. 


Опе of the latest among the waste heat stations 18 a small 
exhaust steam plant, using the steam from the blowing engines 
àt the Teesbridge Iron Company's Works. 

The plant installed consists of one horizontal ‘ Curtis ” 
turbine manufactured by the British Thomson-Houston 
Company, and coupled direct to a British Thomson-Houston 
Company's three-phase alternator. The normal output of the 
turbine is 1,250 kw. at 2,750 volts and 40 cycles when running 
at à speed of 2,400 revs. per min., and when supplied with dry 
saturated steam supplied to the stop valve, at atmospheric 
pressure, i 

The condensing plant (Fig. 5) is of the surface type manufac- 
tured by Messrs. Mirrlees- Watson & Company, and is provided 
with three-throw Edwards air pumps. The capacity of the plant 
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is such as to enable 91-66 per cent. perfect vacuum being main- 
tained when dealing with the full amount of steam required to 
run the turbine on normal load, and when supplied with 
5,500 gallons of circulating water at a temperature of 80°F. 

The circulating water pump is of Worthington's manufacture, 
driven direct by a British Thomson-Houston three-phase motor, 
and draws water from the cooling ponds situated about 100 yds. 
away from the station. The cooling pond occupies about опе- 
third of an acre, and is provided with spraying nozzles of Messrs. 
Gjers & Harrison's patent type. The connection between the 
cooling pond and the station is made by means of 18 in. pipes. ! 

For the make-up water supply to the cooling pond a separate 
6 in. pipe service has been run to the river Tees, where'a small 
5 ш. centrifugal pump is fixed which draws water from the 
river at low tides, the reason for pumping at low tides being 
that the water is generally fresh at such times. bo 

The exciter is driven direct from the main alternator shaft 
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the current generated by the exciter being at a pressure of 
70 volts. 

The exhaust steam from the turbine is taken from three 
blowing engines which previously exhausted into the atmos- 
phere. The steam is collected from these engines by an 11 in. 
and 20 ш. exhaust main provided with atmospheric valves 
which open up to the atmosphere in the event of the exhaust 
steam pressure rising above a predetermined value. "The steam 
after being collected in this exhaust main is passed through 
an oll separator and from thence direct to the turbine; the 
working pressure at the turbine stop valve being as near as 
possible equal to the atmosphere. 

Contrary to usual practice, all synchronising and switch 
gear is fixed in the main sub-station situated some 200 yds. 


11 


Digitized „Соо gle 


118 « THE ELECTRICIAN."—SECOND MINING ISSUE. Mav 12, 1911. 


549-09-099490494099409-0440-949-0-499-949-409-049 dL LIP PIR we tx 


— Macdonald 


ОЕ 
| 


(PATENTED) 


FOR ALL DUTIES AND, CONDITIONS. 


WORKING IN WATER 


(i.e., water flows freely inside casing). 


Suitable tor Pumps, Coal Cutting Machines, Rock 
Drills, and all kinds ot Mining Work. 


MACDONALD SUBMERSIBLE 
SYSTEM absolutely eliminates 
all danger of * Sparking.” 
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Motor and Pump working in Flooded Pit. 
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Can be seen in operation at the Works 
of Messrs.GWY NN ES Ltd., Engineers, 
Hammersmith, London, Wi 


10 Н.Р, Submersible Pumping Set capable of discharging 30,000 galls. 
| | рег hour to a height of 30 ft. 


АП information can be obtained from 


SUBMERSIBLE MOTORS Ltd., 
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| away from the power station, there being enly a meter panel in 

"the power station. The regulation of the machine for 

syachronising is effected by means of a smal) electric motor 

attached to the governor spring. This motor is operated by 

the switchboard attendant who is synchronising in &pe distant 

sub-station referred to. At the sub-station the current 

` generated is stepped up to the system pressure of 11,006 volts 
by means of static transformers. 

The plant at the other stations is, as a rule, of the same 


general type. 
ÁpvANTAGES oF UTILISING WasTE HEAT. 
| The objecta for which the Waste Heat Company exists тау 
summarised as follows :— 
(0) To erect waste heat generating plant. 
(0) To acquire the waste heat from owners. 
| (c) To sell the surplus output to the Power Companv. 
l. The principal advantage to the Waste Heat owner of 
ш arrangement.with them is that he is saved capital outlay ; 
ths is due partly to the fact that he in general finds only 
half the capital for the plant, and partly to the fact that the 
cost of the'plant is low, since no standby units are necessary. 
*. The second advantage to the Waste Heat owner is that 
pr his‘own power requirements he gets first call upon a com- 
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Ais. 7.—Esrma тир "Папу OUTPUT AND LOAD CURVE OF WASTE-HEAT 
STATION АТ CROOK. 

Ehetrieity utilised by coke-oven owners at mines and ovens -5j 
» on Board of Trade units рэг annum. Maximum surplus available 
d mr sale, if coke.oven owners work independently = 2] million Board 
ee e units рэг annum. Surplus d зрозае by co-operat.ng with 

company =10 million Board of Trade units per annum. 


pee large and well-arranged power plant, which is not 
: 78 very reliable one in that it works under the most favour- 
| ейн for any power plant, namely dav and night at 
the i but I8, in addition, connected to the cable svstem of 
i electric power companies so that standbv current 15 
z atly available in the event of any accident to the local plant. 
"s The third advantage to the Waste Heat owner of a joint 
s и із that all surplus output not required by him 
n vered into the electric power companies’ system of 
ШО aud it is this source of revenue which makes the outlav 
еве generating plants so profitable to owners of waste heat. 
| i. The power requirements at no colliery, nor even at апу 
АТоЦр of collieries, represent anything like a constant load. 
* pumping and ventilating is steady, but the other often 
is demands are subject to momentary variations and extend 
most over 16 hours aday. In the case of blast furnaces the 
‚поете are in some cases 24 hour ones, but the momentary 
àriations in load are considerable. 
‚ The output from waste heat plant, though steady over 24 
Ours, 13 subject to considerable variations due :— 
(a) To repairs to the coke ovens or blast furnaces. 
(6) Totvariations'in state of trade. 
(c) ;To"climatic conditions. 
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6. Nothing but а diagram сап properly bring out the want 
of coincidence between the power requirements and the power 
output either of a colliery or ironworks ; such a diagram as 
Fig. 7 shows at а glance the enormous advantage of 
connecting up the local waste heat and generating plant to 
the power company's system of mains into which the surplus 
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Fig. 8.—GENERAL ARRANGEMENT OF WEARDALE Waste HEAT 
STATION. 


T — Turbo Generators, М = Motor Generators, C=Condenser. A= Air Pumps, 
B-Bua'ancer, P-Circulatiug Pumps, S= Make-up sump, H= Hotwell Pump Pit, 


can be generated, and from which a deficiency of power 1з 
easily made up instantaneously. | 

It is interesting to note from the third and latest report 
issued by the company—the Waste Heat and Gas Electrical 
Stations, Ltd.—that it is rapidly increasing its profits and 
extending its operations. Dividends of 8s. are now being 
earned while the whole of the cost of stations is written off 
during the term of the agreements—a very sound policy. No 
new stations are erected unless and until long term agreements 
have been entered into with the owner of the waste heat оп the 
one hand and the power company on the other. bv which the 
latter purchases all the power produced. The waste heat 
company thus bears none of the cost of distribution or obtaining 


consumers and fills the profitable role of an intermediary. | 
11 
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| | | 
| Recent Electrie Power Developments in 
Mortb Staffordshire СоШетез. 


In general, the North Staffordshire coalfield is badly handi- Messrs. Robert Heath & Sons and the Birchenwood Colliery 
capped as regards competition in the open market on account Co., and particularly their agent, Mr. Jas. R. L. Allott, under 
of its difficult underground conditions. It has been necessary, whose personal supervision the whole of the work has been 


Fic. 1.—Frost View oF SWITCHBOARD. 


therefore, in order to enable owners of collieries situated in this carried out, we are able to give a short description of the 
ae а compete satisfactorily with those in other parts of the equipments at their pits as far as they are at present in operation, 
country, for them to adopt the most up-to-date means of work- The Birchenwood СоМіегу prior to 1908 was entirely steam 
ing, and thus to reduce their costs of production to as low a driven, there only being a small electrical plant for surface and 
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Fic. 2. —Vikw or THE Pit BANK, SHOWING THE OVERHEAD TRANSMISSION LINES. 


pit bottom lighting. Power was obtained from several ranges 
of boilers, fired in some cases by waste gas from bee-hive coke 
ovens and m the others with slack. This colliery labours under 
the double disadvantage of having а large amount of water to 


figure as possible. A short description of one or two recent 
equipments in this area will, therefore, we feel sure. be of great 
interest to colliery engineers and electrical engineers who 
Specialise in colliery equipment. Through the courtesy of 
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deal with, and steep inclinations in the workings, necessitating hft turbine pumps each having a capacity of 1,500 to 2,000 
a considerable amount of power to bring the coal to the shaft gallons per minute with a 70 ft. head. · & 
bottom. The pumping was mainly done with spear-rod shaft 


The switchboard, to suit the lay-out of the building, has been 
pumps, steam driven, and compressed air pumps inbye. raised on a gallery down one side of the engine room. Figs. 1 


and 4 show respectively the front and 
back of this board. It is a good example 
of a high-tension slab board, and com- 
prises eireuits for the three main alterna- 
tors, two circulating pumps, one motor- 
generator, one steam exeiter, one rotary 
convertor and two main feeders for the 
pits. 

The rotary eonvertor, which has been 
supplied by the British Westinghouse 
Co., is of 75 kw. eapaeity, and has been 
installed to enable the steam lighting 
plant to be shut down and the existing 
continuous current lighting supplied from 
the new three-phase plant, z, 

A particular point to which attention 
may be ealled in eonnection with this 
equipment is the way in which the power 
has been earried from the power house 
to the points where it is required. )The 
engineers responsible for this work have 
kept the obvious fact well to the fore- 
ground that one weak link in the chain 
of the complete equipment would lower 
the efficiency of the whole plant to a 
considerable degree. The transmission 
of the power, therefore, both over- 
head and underground, has been carried 


Fic. 3.—Power Horse at BIRCHENWOOD COLLIERY. out on the best possible lines. Fig. 2 

| is а typical view of the соШегу bank, 

showing clearly the arrangement where- 

As now remodelled, the steam still supplies the source of by the high-tension supply is transmitted overhead. As 
power, but instead of several isolated units of boilers the out- 


the supply for the colliery had to eross not only many railway 
lying plants have been shut down, and the power is transmitted sidings, a ropeway and an overhead bridge, as well аз’ public 
electrically to motor-driven turbine pumps. Owing to the rights of way, it was particularly essential that satisfactory 
nature of the mine, compressed air is 
still retained for thein-bye power, but, 
on the other hand, the electric drive 
has been made use of for the main 
road haulages in the principal pit. In 
addition, on the surface, all the exten- 
sions which have been recently made 
are electrically driven, and various 
small isolated engines have thus been 
replaced by electric motors. 
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This, in general, is an outline descrip- 
tion of the Birchenwood present equip- 
ment. The plant has been running for ` 
a period of about 1} vears, and has )))) 
given very good working results. Turn- 
ing now to à more detailed description, 
the power house is built at the gable 
end of the air compressor building. In 
it are installed three Belliss & Morcom- 
Mather & Platt combined. sets, each 
having a capacity of 430 в.н.р. when 
running at а speed of 375 теуз. per min. 
The engines work at 901b. steam pres- 
sure, and are arranged to run either 
condensing through ejector condensers, 
or non-condensing. Steam is taken off 
the main range supplving the winding 
engines. The three-phase alternators 
supply current at 2,600 volts and a 
RE of 50. Fig. 3 gives a very Ав. 
good idea of the lay-out of the power 
house. The condensers are supplied with cooling water from guard netting should be adopted. The whole distance of the 
a pond under static head, the water being returned after ^ overhead transmission (about }-mile) has, therefore, been 
going through the condensers by two Mather & Platt low- ^ guard netted in a thorough manner, as will be seen from Fig. 2. 
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The transmission line is supported on H poles, which vary 
[rom 40 ft. to 60 ft. ш height, and below the guard net low- 
tension lighting wires are run. 

Two overhead circuits run from the power house. The first 
supplies the shaft cable for No. 18 pit. This shaft, which is 
130 yds. deep, is supplied by а 19/16 three-core solid bitumen 
double-wire armoured and served cable. The cable is sup- 
ported about every 30 yds. on long oak clamps with swing 
suspension. Half way down the shaft is а pump house, in 
which is installed a Mather & Platt single-chamber high-lift 
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500 gallons per minute at a total head of 570 ft. It is driven 
by a high-tension 130 н.р. motor. 

The other overhead circuit goes right across the colliery yard 
to No. 14 shaft. Here it divides up into four feeders, which 
supply (1) a 90 н.р. motor driving a draining band in the 
washery plant, (2) а 100 k.v.a. transformer stepping down to 
500 volts for the motors on the surface in this vicinity. These 
motors comprise one 30 н.р. on the aerial ropeway, two 35 Н.Р, 
on the coke-oven charging rams, two 10 н.р. on ће same work, 
one Эн.Р. driving the small screening plant, and one 6 H.P. 
driving the grease-making plant. The transmission to these 


Fic. 5.—MotTor-DRIVEN ExpLess ROPE HAULAGE. 


pump having a capacity of 500 gallons per minute with a 
120 ft. head. This pump is driven bv a high-tension 27 Н.Р. 
motor. {The pump house is of the massive construction charac- 
tenstic of the whole of this installation for the underground 
machine houses, The Birchenwood Colliery Co. held the view 
that if a machine was installed in the first instance in good 
surroundings then it was an incentive to the attendant and all 
concerned to keep it in perfect order. The actual results are 
certainly bearing this view out. 

At the shaft bottom the cable goes inbve а short distance 
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Fic. 6. —Ромр House AT BirgcHENWOOD COLLIERIES. 


Into а large machine room" containing a haulage engine and 
another turbine pump. Fig. 5 illustrates the endless rope 
haulage with its motor, the pump being behind the motor. 
his haulage is of the two-rope endless type running at 2 miles 
per hour, One rope works the main road, the other winds up a 
steep dip’ from the lower workings. The pump is a Mather 
& Platt five-chamber turbine"pump having a capacity of 


Fic. 7.—WINDING ENGINE AT OAKwoop Dip. 


motors is, in general, overhead ; but in one or two cases it 
consists of a three-core unarmoured cable slung by suspender 
wire. (3) This feeder goes across country to the Nelson Pit 
a distance of about a mile, where it supplies a pumping plant. 
This circuit is run overhead, bare wire being used except where 
the roads are crossed. The pump is a Mather & Platt com- 
bination, of а capacity of 500 gallons per minute to a head of 
about 250 ft. This plant lifts surface water up to the colliery 
for boiler feed purposes. The fourth and main supply from 
the No. 4 bank is the feeder down No. 4 shaft. This is essen- 
tially a pumping shaft, the power being entirely used for thia 
purpose. The shaft cable is of 1,000 н.р. capacity. Part of 
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Fic. 8.—AN EARLY MATHER & PLATT MULti-CHAMBER Pomp. 


the way down the shaft it is taken inbye to feed a pump lifting 
water brought over from the old ironstone pits. This water 
is very corrosive, and the pump to lift it has, therefore, been 
made entirely of gunmetal. For this part of the installation 
the pump house has been built about 20 vds. from the shaft. 
The pump is of 500 gallons capacity, the motor being 130 н.р. 
At the’shaft bottom is'a large pump house, which is illustrated 
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in Fig. 6. The two pumps in it are each capable of delivering 
900 gallons per minute to a total head of 900 ft., being driven 
by 375 н.р, motors. The pump house із a very large, well-con- 
structed room, as will be seen from Fig. 6. 

Besides this plant there are also large exteusions in hand at 
this colliery, of which we shall hope to publish a description in 
due course. We may say, however, that the engineers re- 
sponsible for this scheme are erecting at the present time three 
two-cycle pas engines driving alternators direct coupled, the 
capacity of each set being 500 н.р. These will be worked from 
a large gas'power plant which is now being installed. The gas 
will be made mainly from refuse. Further, about 100 motors, 
of capacity varying from 4 н.р. to 750 H.P., including two huge 
pumping units, each having a capacity of 1,800 gallons per 
minute to a head of 950 ft., are being installed in a central 
pumping station which will deal with several pits. Power will 
be transmitted at extra high pressure from this colliery to 
other collieries belonging to the same company, where it will 
be led underground for pumping, hauling and coal cutting. The 
equipment at the Birchenwood Collierv will, therefore, in 
&bout two years' time, rank among the most extensive in the 


United Kingdom. 
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The shaft cable is 0-25 solid bitumen double wire armoured 
3-core and is laid underground from the power house to the 
shaft. It 13 supported in the shaft in the standard manner 
adopted by the engineers. Adjacent to the shaft bottom is 
a pump room where the shaft cable terminates. Here a Mather 
& Platt patent turbine pump. with a capacity of 500 gal- 
lons per minute at а 725 ft. head, is driven hv a 186 н.р. 
motor. The cable is also taken inbve to drive a 40 н.р. endless 
haulage, and goes down a dip to supply two turbine dip pumps 
mounted on trollevs, each pump being about 200 gallons in 
capacity. | 

In addition to the above plant the engineers have also in 
hand for the Norton Collierv à complete electrification scheme, 
the power for which will be obtained from two 600 H.P. two- 
cvcle gas engines, the motors being emploved for driving 
haulages, pumps and for ventilating purposes. 

The whole of the above equipment has been carried out bv 
Messrs. Mather & Platt, of Park Works and Salford Iron Works, 
Manchester, to the'specification of Mr. J. R. L. Allott. We 
understand that Messrs. Mather & Platt have also very large 
orders in hand for collieries both at home and abroad, and for 
power equipments of various natures. At present they have 


Fic. 9.—Power HovseE AT BRYN COLLIERY. 


Although a"much smaller, and therefore to many a less 
interesting, plant, is the complete equipment which has recently 
been started up at Messrs. Robert Heath & Sons, Grange 
Colliery, Burslem. The power house has been built adjacent 
to the existing Cornish pump, so that the same man can 
look after the three engines. In it are two Belliss & Morcom- 
Mather & Platt generator sets, each of a capacity of 250 H.P. 
when running at 428 revs. per min. The engines, which 
work at 90 1}. pressure, are arranged to run condensing or 
non-condensing at will. Condensing is effected Бу ejector con- 
densers, the water used being that which is pumped out of 
the pit. To get the necessary head a cast-iron tank has been 
built on the top of the power house, and the whole of the 
pit water is lifted into this tank, whence it flows, after straining, 
to the condensers. On account of the small size of the colhery, 
500 volts has heen chosen for the supply pressure. Adjoining 
the engine house is a Walker Bros. patent mine fan of about 
50,000 cubic ft. capacity ; this fan is driven direct by а 40 н.р. 
motor. The brick works are also driven electrically bv а 
90 H.P. motor. The whole of the pit bank and buildings have 
been lighted electrically through a step-down transformer. 
The calcining rucks are also lighted by 1,000 c.p. metal fila- 
ment lamps, thus doing away with the large amount of coal used 
in the fire pots which had been used for illuminating purposes. 


in their works about 40,000 н.р. of machinery in progress fer 
colhery purposes опу. In the South Wales district this firm 
have installed some very important equipments. and during 
the recent labour troubles, both at the pits of the Glamorgan: 
Coal Co. and at the Covtrahen Park Collierv, the running of 


their pumps was essential in order that the owners might keep 
the mines dry during this туша period. 


Fig. 9 illustrates the power house of Messrs. Baldwins, of 
Bryn Colliery, which contains two 650 н.р. Belliss & Morcom- 
Mather & Platt generators and sundry auxiliary machinery. 
The main switchboard is on a gallery, and is of a very extensive 
order, remote control, mechanically operated switchgear being 
used. At this collierv a considerable number of machines have 
been installed. among them being three single-rope haulages 
of massive size, which are provided with 250 н.р. motors 
capable of exerting as much as 750 н.р. on emergency. The 
robust construction of these machines is perfectly intelligible 


from Fig. 7, which illustrates a gear of this size used for 
winding up the Oakwood dip. 


Fig. 8 is interesting in that it contains one of the earliest 
of Mather & Platt's multi-chamber pumps, which was installed 


many vears ago in one of the South Wales collieries, and is still 
doing excellent service. 
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The EXCELLO 
FLAME ARCLAMP 


(with the Two Years' 
GUARANTEE). 


— —Ó— MÀ — M He 


“THE ELECTRICIAN."—SECOND MINING ISSUE. 


Tu 


И 


Ш 
| 
| 


| 
ТП 


|! 
| 


| 
| 
lil 


||| 


y 
Ш 
ШШ 


IM 
| 


| 
| 


| 


| 
| 


| 


BECAUSE II IS THE BEST LAMP 
for lighting large spaces—Colliery Yards, for 


instance. 


The immense volume of light and the excel- 


lent distribution give just the right effect for- 


efficiently lighting large areas. 


This effect is further enhanced if the lamp is 
fitted with the DIOPTRIC GLOBE, which 


evens up the illumination of the area to a 


remarkable degree. 


The Lamp illustrated here is one of the latest 
pattern Excellos, fitted with the DIOPTRIC 


GLOBE. 


Fullost nformation promptly sent on application. 


PARK 51. 
Cardiff. Newcastle. Melbourne. Sydney. 
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The Transmission of Power. 


The great increase in the electrification of colleries and mines, 
which are usually situated away from the routes of the electric 
supply mains, has directed considerable attention to the 
methods available for the transmission of power to the points 
of use. The subject has also come into prominence recently 
through the issue of the Home Office Committee’s Report on 
the Use of Electricity in Mines, in which much attention is 
paid to the above subject. 

In the shafts and workings insulated cables only may be used 
for transmitting energy. In a few instances rubber-insulated 
cables have been used, but thev are very costly. More usually, 
paper or bitumen-insulated cables are employed. In the shafts, 
either type should be double wire armoured. 

Inbye.—Wire-armoured cables also offer many advantages 


because of the ease with which the armour can be made elec-. 


trically continuous and so an earthed circuit can be obtained 
to the surface for earthing motor frames and switchgear. In 


Fic. 1.—* Britisn INSULATED” 


ARMOURED LEAD SHEATHED 


addition to affording considerable protection from mechanical 
damage, the armour assists materially in preventing “ open 
sparking ” and the risk of explosion (if gas is present) in the 
event of a leakage of current from а cable. The Home Office 
Committee also recommend the use of a lead sheath over the 
cable below the armour as a great protection against open 
sparking. With bitumen cables a copper tape below the armour 
may be employed for the same purpose and to give the required 
conductivity. In the case of paper-insulated cables, a lead 
sheath is to be preferred to a bitumen sheath although it is 
somewhat heavier. Objection has sometimes been taken to 
lead-covered cables in collieries because of the corrosive effects 
of some waters, but it should be quite clearly understood, it is 
pointed out, that leading English cable makers know how to 
protect the armour and lead against corrosion. In all usual 
sizes single wire-armoured lead-sheathed cable (see Fig. 1) built 
to Engineering Standards Committee specification will comply 
with the new Home Office Committee recommendation as to 


CABLE. 


conductivity. Objection has also been taken in some quarters 
to bitumen insulated cables because of the action of alkaline 
waters (which often occur in mines) upon the prepared bitumen. 
To overcome this defect, the British Insulated & Helsby Cables 
have patented a cable, called the reinforced bitumen cable 
(see Fig. 2). In it the bitumen sheath is protected by a special 
sheath which is unaffected by water with an alkaline reaction. 

On the Surface-——To bring the electricity to the pit mouth, it is 
often not commercially possible to transmit it except by means of 
overhead wires of copper or aluminium. The necessary cables, 
if of considerable length, would be costly and the ground to be 
traversed is often difficult to cross. In many cases, therefore, 
the use of overhead wires is indispensable. Thev should always 
be protected at each end by kicking coils and lightning ar- 
resters, well earthed through a resistance to limit the discharge 
current and consequent rise in pressure. Wherever the section 


Fic. 2.—RxiNFORCED BITUMEN CABLE. 


of overhead wire exceeds, say ,0°075 sq. in. of copper, it is possible 
to effect a saving by using stranded aluminium instead, be- 
cause, for the same current-carrying capacity, although the аге» 
of aluminium conductor required is 67 per cent. greater, than 
that of copper, it is only one-half as heavy. И 

Fig. 3 shows а 3,000-volt three-phase line erected forgthe 
Weardale Steel, Coal & Coke Co., from Thornley to Wingate Col- 
lieries. The capacity of this line is about 1,000 н.в. The 
conductors are 19/10 aluminium, and the cost per mile islabout 
£500. If insulated underground armoured cables had been 
used, the cost per mile, including trenching, would have been 
about £1,000. 

Fig. 4 shows a 600-volt two-wire d.c. aluminium line erected 
for Newton Chambers & Co., from Rockingham Gas Works 
power house to Tankersley Park Colliery. Из capacity 18 
about 550 н.р. The conductors are 1:4 sq. in. in section and. 
are of aluminium. The total cost per mile of such a line 18 
about £1,200. If equivalent copper conductors had been used,. 
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the cost per mile would have been about £1,800; had insu- 
lated and armoured aluminium cables been used underground 
the cost per mile would have been about £2,200. 

These figures show very clearly the saving that can be effected 
by using overhead lines instead of underground cables; by 
using high-pressure 
lines instead of low- 
pressure ones; by 
using aluminium in- 
steadofcopper. Alu- 
minium conductors 
have, in fact, been 
extensively used for 
10 years past in the 
United States ard 
Canada for transmis- 
sion line work, and in 
the United Kingdom 
it has been used, 
among others, Бу the 
War Office at Alder- 
shot, the Glantawe 
Electric Supply Co. at 
Ystradgvnlais,and the 
Fife Coal Co. Large 
insulated aluminium 
cables made by the 
British Insulated & 
Helsby Cables have tran "aget 
been used  under- 
ground bv the Man- 
chester and Bolton 
Corporations, who have nearly 11,000 yds. in successful use. 

The British Insulated & Helsby Cables make, in fact, a 
speciality of the installation of cables in collieries and of the 
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Fic. $.—600-vour DiRECT-CURRENT LINE FROM ROCKINGHAM Саз Works 
Power Hovse то TaNKERSLEY Park COLLIERY. ALUMINIUM WIRES. 


erection of transmission lines.*, The company has in hand, at 
the Present time, contracts for both cables and overhead lines 
lor continuous working at-20,000 volts alternating, and they 
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Fic. 3.—3,009-уотт LINE FROM THORNLEY TO WINGATE COLLIERIES. 
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have just laid, and put into service, several miles of single con- 
ductor cable for working at 120,000 volts direct-current on the 
Thury system. 
The following are some of the pole lines they have in hand 
or just completed in connection with the transmission of power 
to collieries in addi- 
tion to thetwoalready 
illustrated: (1) From 
Black Fell Engine, 
about 1 mile from 
Birtley, to Harraton 
Colliery, Durham. The 
length of this line is 14 
miles, and the size of 
conductors 0-1 sq. in. 
copper strand. (2) 
From the Rising Sun 
Colliery, near Benton, 
to Backworth sub- 
station, Northumber- 
land, a distance of 2 
miles. (3) From East 
Holywell sub-station, 
for a distance of 24 
miles, to Seghill Col- 
liery. The abovethree 
lines are working at a 
pressure of 6,000 volts 
and the conductors 
are arranged to form 
anequilateral triangle, 
the sides of which 
are 4 ft. long. (4) From Seaton Delaval sub-station, 
for a distance of 34 miles, to Newsham sub-station, Nort- 
humberland. This line works at 11,000 volts. (5 From a 


Fic. 5.—3,000- VoL? THREE-PHASE LIN E, WITH ALUMINIUM 


vad, CONDUCTORS. 


point outside Wallsend to the Newcastle Electric Supply Co’s 
Burradon sub-station, a distance of 31 miles, This line works 
at 20,000 volts. (6) From Pelton to Shield Row Colliery, a. 
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distance of 2} miles. The pressure of this line is 11,000 volts. 
(7) Аскіеу Head sub-station to Tater House Colliery via 
Framwell Gate Moor Colliery, a distance of 1} miles, alongside 


connecting the underground paper-insulated wire-armoured 
cable to a terminal sealing box, and thence through kicking 


coils to the overhead line wires. The horn arresters are also 

waggon ways. The voltage here is 6,000. (8) South Pelaw to shown. T hese are connected to earth through resistances which 

Pelton Fell, for a distance of $ mile. This line works at will limit the amount of current which can flow to earth in 

. 11,000 volts. the event of a rise of pressure or lightning causing the arresters 

‚ Fig. 5 shows а 3,000 volt three-phase four-wire line with to flash over. The illustration also shows a good example of 
' aluminium conductors, just completed for the War Office at 


cradle guarding to catch and earth any broken high-pressure 
' Aldershot. On the terminal pole can be seen the method of conductor. 


Electric Winding for Collieries. 


Electric winding in collieries is a subject which has been 
‚ before colliery owners and colliery engineers for some time 
рагі апа therefore some particulars of the electric winding 


winds per hour can be obtained the gear is capable of dealing 
with 55 tons of coal per hour. 
The main winding drum is of the spiro-conical type, in which 
at the commencement of the wind the 
? | : ascending rope is on a part of the drum, | 
| which has a diameter of approximately 5 ft., А 
while the descending торе 13 on the centre of м 
the drum whose diameter is 108. This 
E Еу: arrangement has the effect of minimising 
; — CPI PPS UN - є = A the effort required from the electrical plant 
ч "qum | | | | x during the period of acceleration, the rope 
| | uM | Тс а o. being transferred to the part of the drum 
| <.“ А | "n j ке: with the larger diameter towards the end 


' of the accelerative period by a cast-iron 
А ЕТТ 
wi ЕТО 
— | 


spiral formed in the drum cheek. То this 

drum are geared two 105 H.P. continuous- | 

- ы current motors. K 
( The electrical equipment is constructed on 

the well-known “C.M.B.” system, which is 
manufactured by Messrs. Crompton & Co., 
of Chelmsford. This system involves the 
) use of a motor-generator, which converts 
т the three-phase alternating current taken 

l A from the Clyde Valley Electrical Power Co. 
to continuous current. ' 

This motor-generator is further so designed 
that the characteristics of the continuous- 
current supply are exactly suited to the 
demands of the driving motors, so that à 


direct electrical connection may be made 
Fig. 1.—V IEW SHOWING BRAKE MOTOR AND MOTOR SOLENOID FOR OPERATING EMERGENCY TRIP GEAR motor-generator and the 


between this 
plant recently put down at Messrs. Dunn. & 
Stephen's South Kenmuir colliery will doubtless 
prove interesting, as this installation probably 
marks the commencement of a series of impor- 
| tant changes which are likely to take place in 
| the near future in several colliery districts. 
| It mav be said that the advent of electric 
| winding has beea facilitated by the appearance 
in the colliery districts of the Power Supply 
| Companies. The short hours now in force in 
| most colliery districts also have a considerable 
| bearing on the problem. Owing to these short 
| hours the amount which has to be charged to 
the winding costs to cover depreciation. and 
interest on capital is now a very considerable 
item, and the saving of a large proportion of 
these capital Charges which is effected by taking 
electricity from the power company makes а 
considerable difference to the net cost per ton of 
| raising coal. 
Ma The winding gear at Messrs. Dunn & Stephen’s 
it is designed for winding eventually from a 
depth of 160 fathoms though at present it is 
onlv working from the 90 fathom level. Each 
cage carries two hutches with a total of 17 cwt. 
of coal, the empty hutches being lowered in the 
other cage, and as a winding schedule of 65 


— = 


Fic. 2. —Сохтво1. PLATFORM AND “C.M.B.” Moron-CoxvERTER, SOUTH KEN MUIR COLLIERY. 
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motors without the Insertion of any controller or resistance, circuit, and а voltage coil is connected from the incoming leads 
such as 13 common in most forms of electrical driving. to the emergency trip gear, which is connected to the brake. The 

The motor of the motor-generator is of' the Crompton stan- above motor is coupled direct on the same bedplate to a con- 


tinuous-current generator whose fields are wound with three 
coils in order that it may give a constant current charac- 
teristic. In circuit with the dynamo field is a shunt resistance 
of special type, which forms the principal controller. By it 
the dynamo voltage can be regulated from nothing to tits 


мах. 
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Fic. 3—Depry INDICATOR SHOWING METHOD OF OPERATING LIMIT SWITCHES. Fig. 4.—GENERAL VIEW or WINDING PLANT AT SOUTH KENMUIR COLLIERY. ^ 
dard type, with wound rotor and slip-rings for use in starting, maximum value. It is also provided yis а special Ет. coil. 
à liquid starting resistance being employed. An ampere- which compels it to return to the о ый no bes ий 
meter and a voltmeter are provided in the alternating-current position in the event of any of the trip switches opening с. 


Fig. 5.—“C.M.B.” WINDING EQUIPMENT AT SOUTH KENMUIR COLLIERY. 


_ double shoe brakes of the usual type, which may 
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certain accidents occurring. А demagnetising coil 13 provided, 

which does away with the necessity for serles resistances, ав 1t 

automatically adjusts the dynamo voltage to whatever voltage 

may be required by the motors, no matter what the speed may 

be at which they are running. The two motors connected to 

the winding gear are fitted with specially wound field magnets. 
The following table gives details of the opera- 

tion of a “C.M.B.” electric winding set :— 

Retardation period ............ 8 seconds 

Banking period..............-.-. 10, 

Time required foreach wind 55 ., 

Maximum winding speed ... 1,300 ft. per min. 

Total weight of coal per hour 55 tons 

No. of working hours per day 8 hours 

Total weight of coal per day 440 tons 

Capacity of motors ..........-. 0-150 B.H.P. 

Speed of motor ................-- 0-400 revs. per min. 

Output of motor-generator... 120 kw. at 0-400 volts 
Supply circuit particulars ... 440 volta by 25 —,3 phase -- 
The combination of the motor generator and 

motor field windings, Messrs. Crompton inform 
us, give speed torque characteristics which are 
well suited to the requirements of the winding 
gear and to a restricted power demand ; thus it 
is possible, they claim, with this system to pro- { 
vide the heavy starting and accelerating torque 
with only a limited increase of power from the 
main circuit, to give natural speed variations 
changing from one set of conditions to another 
without any shock whatever either to the 
mechanical or electrical parts of the equipment, 
and to produce complete control of the gear by 
the movement of one switch, which is the regula- 
tor in series with the B coil of motor generator. 
The mechanical gear is provided with two 


be applied by foot power or by an emergency ` 

brake, which is released in the case of an over- 

wind or the failure of the power supplv through the agency 
of the trip coil. In addition to these brakes there is a working 
brake on the first motion shaft which is brought into operation 
to а small extent at the end of every wind. It is magnetically 
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Fic. 7.—CURVES SHOWING THE OPERATION OF THE WINDING ENGINE 
AT THE SOUTH KENMUIR CoLLIERY. 


controlled by a motor. When stopping the cage the con- 
troller is gradually brought back, and the current through the 
field of the brake motor is decreased, so that the brake comes 
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on quite gradually until the cage comes to rest. This brake 
also acts аз a safety device, as it will come into action in the 
event of the exciting set losing its voltage or the exciter circuit 
being opened ; in the event of the motor circuit being opened, 
or of the motors running away and tending to return power 
into the motor-generator. 
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Fig. 6.—Зостн KENMUIR COLLIERY, NR. GLASGOW, WHERE THE COAL IS RAISED BY THE 


* C. M.B." PATENT SYSTEM. 


In order to reyerse the direction of movement, a main cireult 
reversing switch is provided. It changes from one set of con- 
nections to the other without opening the motor circuit. By 
this arrangement the cages are always held in position elec- 
trically, for even while changing from one set of contacts to 
the other the armatures are short-circuited while the motor 
fields are fully exeited. | 

Pilot contacts are provided on this reversing switch which 
are connected through the limit switches and the voltage coil 
on the controller of the motor-generator to the exciter voltage. 
These pilot contaets ensure that if the reversing switch is 
moved improperly at the wrong moment the controller will 
return to the “off” position; the pressure of the motor- 
generator will fall to zero, and any tendency which there might 
be for sparking or excessive currents will be immediately 
negatived. These pilot contacts also work in conjunction 
with the limit switches, so that if one limit switch has been 
passed the reversing switch may be pulled over and the pilot 
switch will then make a circuit through the other limit switch, 
enabling the gear to be run in the other direction and the cages 
brought back into their place. The limit switches are worked 
by a depth indicator gear connected to the main winding 
drum, and an indicator is provided so that the driver may 
know the exact position of the cages at every moment. 

It is estimated that the maximum demand for power from 
the supply circuit will not exceed 120 kw., and that the con- 
sumption of electrical energy per ton of coal will be approxi- 
mately 1-9 units per ton raised. Assuming that electrical 
energy can be purchased at the rate of 1d. per unit, the cost for 
power of winding coal from this depth is slightly less than 1-14. 
per ton, a figure which, it is claimed, will compare verv favour- 
ably with the cost of winding by steam, especially in view of 
the fact that only one man is required, and that he only needs 
to attend during actual winding hours. 

The accompanying illustrations show various views of 
Messrs. Crompton & Co.’s winding gear at the South Kenmuir 


Collieries together with a curve giving the operation of 
equipment. р 


OO OO 


May 12, 1911. “THE ELECTRICIAN.” —SECOND MINING ISSUE. 131 


| ELECTRIC WINDERS 


Over 250 Installed. 


t 
a 


Comply in all respects with the requirements of the 
new Coal Mines Bill now before Parliament. 
Patent Depth-Indicator automatically limits rate of 
acceleration and retardation, shows position of cages 

in shaft at any time, and makes | 


OVERWINDING IMPOSSIBLE 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


CAXT Head Office ; Supplies Dept. & Stores : *^Tantalum'' Lamps & Fittings г 
oN HOUSE, WESTMINSTER, S.W. 39, UPPER THAMES STREET, E C. TYSSEN STREET, DALSTON, N.E. 
Те! боле; GERRARD 860. Telephone : LONDON WALL 8270. (CENTRAL 8337 —8388 838 
elegrams : "SIEMBRALOS, LONDON.” Telegrams : '' SIEMOTOR, LONDON., ` elephones : | DALSTON 2440 three lines) 
Works : STAFFORD. Telegrams: “ SIEM)DYN, LONDON." 
BIRMINGH BRANCHES: А 
BRISTOL AM. MANCHESTER. JOHANNESBURG. SINGAPORE. CALCUTTA. SHANGHAI. RIO DE JANEIRO. 
CARDIFF. NEWCASTLE. CAPE TOWN. BANGKOK. BOMBAY. TOKYO. месо 
GLASGOW. SHEFFIELD, SYONEY. PENANG. MADRAS. VALPARAISO. : 


CONSTANTINOPLE. MELBOURNE. RANGOON. PEKIN. BUENOS AYRES. TORONTO. 


Mav 12, 1911. 


132 


«THE ELECTRICIAN."—SECOND MINING ISSUE. 


te ba eee | 00€'t | ot 
'KÁiojyeg | 66 eee OUST | 9 
[I] | 1; | ace | 00F'I | L 
'13u2|[ 6; ‚ eee | 005*$' 05 
"рэтвой лоор Е | T OSF -CI 
б e sew. 0081 " 
T | n TT | 008'l 9 
10j0ui po1vos-o[qno(q е NES 000'€ GY 
'4030ul pa19u35l-o[fU ts Ж p t T EO | + 
зозош po1uo2-o[quo(] | i: "Ut | 0000 S 
| ii " 660% 6:6 
p 6 `` 0051 Ol 
| УУ 0061 Ol 
К К "' OLUE 1:8 
: d ``’ | OLUE 61-8 
| "t "' orst col 
р 3 "Uo | OSF GOI 
= 0+ 5:01 
< i "" 5oeLo 01 
pared 1030W id 0206 GOL 
x Ni an 0515 Lel 
< = 0075 СТТ 
т a © org’e Fel 
лозош po[dnoo-39214(1 б | 059" Fel 
á ыы |o * 06% 01 
ч “ "" өт coll 
= - "" | 0845 col 
“ " = osse  cOl 
"parwa 1030]X = * сот çol 
'pajdunoo pad d ос а, ST 
UM "$9149 IX 
“ “ Sepe, 77 НО 
и » mod 77 ес 
ЕСИ | 2: Ul o 77 091% 
Т | “ gel Cog Ocol 
— | « кесер 7 oot'c 
б » Suelo 77 | 008€ 
Е nui 77, 00t£€ 
'р4вцоәт різ M a „ETLE 77 00Е'6 
es s , V1 aU 0ct 
‘ләч8 | " Gp 2 Oct 
$6 +s | "шие н goi 
6€ [T шш ех £ol 
т e чш (C7 601 
"uap 38 рї#цоә p1u AX i . шшер `U tol 
{2э4м А |} ura 39%) i „бїї C7 OCG 
©“ ©“ „90-1 тея | 00€ 
OUD] ч „єтї | 000% 
« “ Juego 7” 08671 
T | “ | 66-0 - D 009 
pieuosT[ рае АА “ „©б1 | CU ОСТ 
“ “ „0-1 ... 00€'I 
12u21[ апәшә | 860° 77 OSF 
= | ~ -— 
! | ‘aL | "uul 
дозор ‚оо "миро Ud | ad 
3uipura јо ad AY, | “А | adoy | peo[ эш 


| 19N рәәйс 


DC — —— ——— Qum =. Фей. > ED е grum esee 4ш 


"мәлі sre[noried eq qua sn Яшав доу so[q*3 əsə} UL pouo! 
Aayy mou 'oijeour Á[oura1jXo Uq JAVY pmo 


“ост 19A0 03 3unoure 


opeur usaq sey 53913044 4€eo18 geym moys oj uanouo 
eie seq] say} 3849 011619 30480 ә M pon 34} Jo 5318 


OLE 
ott 


88I 
009 
0551 
000'l 
0001 

OCS 
($$ 
001 
BES 
009 
009 
соот 
€00'l 
094 
сб 
$59 


886 
с 
ОВ? 
86F 
60 
608 
308 
C88 
GEL 


.68I'l 


68Ul 
$68 
spy 


з} 
ut 
qua 
иччу 


| 


| 


ана — 


^ 


ees | 00€ 
0€ 000“ 
0c | 000° 
ki Q0€ 
oc ' 000 
oe | Occ 
ос 0 
oc 0006 
ac 000'£ 
са! 000 
YF 000'€ 
oc OOS 
oe OOLS 
0c 000'6 
Oe 000'6 
oc 000'€ 
ос 000 
oe 000 
og 000° 
0€ 000'6 
0€ 000'€ 
0€ 000'6 
og 000 
og 000% 
og 000 
0€ 000'6 
0€ 000'€ 
0c 000°S 
0€ 000° 
or 000° 
oc 000'01 
os от 
07 0009 
OF 000'€ 
or 000'€/00€'€ 
OY 000'9 : 
ae 000'9 | 
ое 0009 
+ Q0oc/oc£ 
** 00/086 
| 

cc wee 
ec 00€'€ 
ec 0055 — 
00 
or. OEL? 
0+ 06 | 
ec 00€ c 
о! 00$ | 
го | ОА 

"Adds 


уа | 
"ud-g | 


"ud-g | 
уа 
"44-6 | 
yd- 
"ud-g | 
'ud-g 
"ud-eg | 
'ud-g | 
"ud-g 
'"ud-g 
'"ud-g 
"ud-g 
"ud-g | 
"ud-g 
"ud-e 
"ud-£ 


"ud-e | 
"ud-g 
"ud-£ 
'"ud-g 
"ud-g. 
‘yd-¢ 
‘yd-¢ 
44-6 
4-6 
'"ud-g 
"ud-£ 
‘yd-¢ 


"ud-g 
"ud -£ 
"wig 
Ча-6 
"ud-e 
"ud-£ 
ud-g 
‘yd-¢ 
"GV 
Dad 


"ud-g 
"ud-£ 
"ud-g 
"ud-e 
"ud-£ 
"ud-e 
ud-g- 
"Weg | 


| 


onsst $14 Jo aded aoq3ou 
упәш вдәңеш snotreA ә 
SIJUI AJ “AVY 

NOIIUNU JIV $9113U9 IJ 3—3 pa? 
d snonva ш 39U3}S1X9 Ш 309891 


в uo payu 
yueyg 03 3A OAL 
e «ons пол эм pre ‘one sivod MO} V 
уйе әд SSofoy PIA [[IA FLING 
d ув souu BUIPULM uaAup-A[[9211329[9 әз JO клерәцае@ 


КҮШ! “ny “ay Aq ope aq) UL puno} oq 


ети ov NeR хәйлә чом 


| \ тосоо оаа вече оо оо ово оо ово оо жэ эзе еж те | р 
eee eaoao® то | 


eee | — pote оров кван ое амер о чәцозвчаз n d aes jyropsuoH Sjunugousua 
| PAT TUPPVL AURA YAoMUI[ YOUNG 
m | ece | NS о II uut AA 810“ TYPPI A auey 3013341410 AV чо 
ose i eee ооо „ово вв нос сво ооо ово во ооо вооон" II UL [OZ qpU yA уң syrom Logi roua uyu 
cie 006° /0161 77 77777 узчу (nus) “PyT WN цо) sofjueg ЕРУН S1uqsouuvuof бо) № шоко ^H 
00€ LEe/O8l ees | eco ЖОРТ С ss se eren PER UNE К ont 
OOS | 146/081 | s PII аа баа WR тоне EE rna e т" yonpsseptty MO) 
OEL | cuc/00€ eve "T MM ZIVUPUS yozur MoE) 
oct 90t/0€I они» gasto I ANS sad dv uro enses nennt SOTUSBO YM qiu) p “AY зо 
00€ 00£/€06 eee ».ec0009€0000099090990990099929922920* j1q 9 A19 A[qO AA эф) o АШЫН Т "yy uotu) 
00€ 061/616 ee nemen SOTOGSIUO,) “Hd ач одела ec шолом TED ше] Aq9pv,) Y Aquua(T 
G è 08 Cr eee cece ооо ооо о ов ово вое оо вооон» > UIA T IQ WIV JN те en . | . | И | | 
ae и a а. \ uosss `Ч “ләп “TTI yyodsuisiog ТЯМ 
ere 0c0'l/e09 U И — apo соу 8 - por) визе Ursjuojpuvag 
i ynog шәўцоурие о; Buruyy ро) yeys Ч! j 
сте 0901/0060 — 7 а 
cle 0LS/00F "T ceoseeccosesececsavvsceacecsesoeote eot вә BINON 
CLE 085`1/559 onu 
CLE 085‘1/8$9 eee ааа жаз вв eee seed ees sees ee see sees jjeus Z 
++ сох 9029$ ‘dod эзЯев[Вчо’] ‘souy UMOL) 
eie OTF I/E9E ves соевое сое о К К ЛЫ yeys Z 'ON ‘dəx usop 
CLE OFF'l/09€ ИМИН YLS 1 'ON ‘dəx UMOL) 
eci 00£'1/€es 5 ононе рец є 389AA вә ƏSINON | | 
t6 090'5/080“1 „+, ооо ооо ово сов е о з е "us Z "ОХ saut] ƏBINON : "—— Área ] » uggs A H 
101 '0£9' 1/046 | ese E oq < 
Lol 0€c€:1/0€6 г eso pO ANDR mus z "ON 'doo(q oygvu[duv'T 
c'e 908/0F& "77 HPUS OT ОХ о WW urejuojsppoy MON 
CLE 000° L/O&F IT пн» 51 є £ 'ON `Чәә(Т aso 
се 066/€c€ "t np CREE PECES б 'ON ‘SIUI ƏsINON 
ene 0c£' 1/€99 eoe ооо о ов ооо ооо вооон и 
cre Oco'l/OCF | 77 777077 ЭЧЕ UER dəəq '[e13u9,) uosutqotr 
16 00!*1/066 eee ае: (] 3UAL eyg ue uojuH eco. eescscsstosaveseccesotat et о [902 поме әч, 
i Осе? ОЛАК УУЛ лс , воре Wines 
UT ECS i jf aaoo шеЯчәод зш Soy рео) WENS ЧАЦИА [| 20d 
... 551 а ae Аләцүо,) uiv2ulu,) eme соу үнө) ў чол] pus area Sada 
p | 989 с иецаэчон ш UIER АФЧ дизцлэчзо лч е9) ше Aqo9pv,) № АФВ 
UT QOL‘ I vee өөө б SDIS YNOS 1а ULL IY UO A пурро unes eo) ро) uoo H 
ks Ос sis eu a eus 5 ‘ох dinqsou 
EH сре ино а pue Wes TON ^ f-ueqof cudio) uvu y Punt [e12034) 
| coe Ll | | [BRASUBLT, ‘SMO pury ‘Heyy TON 
ioe 091 cig ао аен н нке sa оен ыо Z СОХ ЕТ ‚ d pou 
eee crt eee pipse) ‘sy1O AA piptu)-stepaóo( "jstOH I 'ON yip BPLOJIPIIN № 99M 3 na) 
5 00€ ает еее ASTOR ON, 
wes 00 ушнен ннн нн ннн амон & CON ын Йан E TN $535 
oes 008 анна змон GON | 
"* , QUE es cem m oseo “оос Ausotpoy ЗОН 1 ‘on J 
" et n 'urdeevap[on "лоза HIS ны кашне saupi ү “OO ЦОУ РИМА 
UO: GL es cegpedg eapon y “лола [Des Weds BENT ug 
0 061 ШШДЕ ПАШ: "td TON 'uppuoudd или 7t 9 yog “OD “HOO eppuoust u&ign([ 
we yg, VERC eec creen Mesud Hd PIE Хәр eese шод Ср ‘хло що) ЧО 
... CL a Y essen ns) IOD 359 \\ 5959 | О АТО «ләл У 95094 
ч op J | "n у ‹ бол` пом 
"E | 1/5 "T esee nnne nnn К eq yod  AJOQ[O,) OUA,) вә AN упо QL yod о le) yu. © 
| siete | бе | $e e пенни ЦИ 9) Хава [|[2,2X V. AON SO 
шш 4 "— E | 
m | dH "P" | | 
avy | 439 | yd jo әшеҗк "RIOUAM ) 
TO E “ON 
оўо] | NN 


TIEN sjue]d oso) JO 2uros Jo үөр lay ng 
su[3 ut 9uop шәф st Әр Хәл pey} ролде воре uv st 91943 JY 

‘ued Kupu 03 9AHp дәдә I} JO поцтоц а aq) ш 
Sos Wot} ayeu оу uae) Uq вт alto A19A2 YANO *9]o]dutoo2 ә 
әм эм хор nuo] au) ч] 


UOP 


©ЯМӘМЯ ONIGNIM JALTA 


133 


"THE ELECTRICIAN. —SECOND MINING 158 UE. 


Ma el nur 


Млу 12, 1911. 


Joud[[ | 


*10)19AU0]) 
66 ) 


“ 


64 


$6 


«€ 


56 


66 


"Ieu2 
10319л00) | 


54% 


66 


*19u3[] 
‘Aag 


és 


*6 


66 


Sutpura jo ed, 


чс = 


64 


46 


66 


[17 


[T1 


“AUT | BUDUQ 


“Oy 


"wep 
; оао | 


Y 


E 
cs 


£x 
e e сб eo 


= 


Z= 


Аже 


—À M 


= z 
LARLA T 


ssis 
со со e^ e^ 


£f 


e^ сб c5 


5 а 
аА 


ЕСА АНРИ 
"ОА | вс) 


вәлзәш uri | 


АХ] 


итш -al 
RAIN | 


ры Jqgo*qosropo Тө... S19quonegg "QUT yore 
| | Jv ipsxro^o3uopuosurojc L9 81380 -Wosuyepy 
T» 002) *Á1at[07) 182A sastag anaes uojZumie(q ‘8191318 № Әввә ; 
eee ME ааны ажа ае, ‘ото, оң ‘owm ey , 0301 
Umen падару “TT aur ицота жешн е eqs end 
-9r) 3puoneqiajariosroydn sr IL pjojsuey ©З 
и ГҮНКИ pion ussneyZuray вы 1958 ‘ua pauj — 
HOD sya Zraquaryoyurayg Sop 316425 домо) 
ss ИЕ ынна УЧ ч РЕГИ m РОИ Ч[овво -шәгу aqni3ua 
| . WdeNutejg ЧерпэдА эр sod OP $14 Эд нәр 
eee nn re МАЕ], ‘PJY КЕ ЕР ан оа ES AZvr] 'odng 
Чет) ләр Fununu pur-syx12x3jogr 
"+. чы ске 5997 “ТА ‘Wd Occ еее аана ЧАР] “АТА эр amoy NY 
E E a hed о ль. ies te Сыа PEEPI PUO “JAUJ Зена 
IM" ня ° шиҳа ‘шин Nso ‘шшен 194 [эриэ4\ эр 31257 Funpiay 


| "ЧУ “оу P ppu әр ноя эр ИИА sar 
ETT а. "И Mg р; “оз, воено о, 109%], Og “огу Aao uou&) 
Wow В M MEME d LEE ид ИТЕ ‘ЧУ soulyy sup 2321504 


FI Я Ha SS ааа II Wd MANJ pZ eg аузу "Qnpapzpes DMITRY 
ds Ru eee T uoz 9297  ә9[әшоцу "ОУ вом I9U2Q241NU sar) 
ZI dax. нее а Јлов у вацт 3j" q?s[[2sor)-ex10 uopqo opp], 
TE OON LA дыма, "edd EIDEM “AIT NG eden 'souuijq Sue IJL!) 
IM" Е B10q WOH ‘usssnaadurayy X124 s1oquopqouiojq 
NET, Ease sient FX NN Eee aequas COUTE apeqosgoujosop © JJ" V9s[[989£)-83-104 uo uo wr 9qostüruoqpao vr 
aid y tttte st) ] |o] e ооа оъ eset EFE Ч ход [әз Пе qorunpr `чпогуелунтитшрү-пәшүнө 
рчп $41919 -[vlauer) 9qosuaÁuq qoriuoyr 
РТО у ооо зев» о е I9Ullu;) “SO ‘ушао *uaq1^q 8.945599) UOA d10or) 


НОЯ J | 


eee ih ee ооо ****506c62526€62^22^6 [Uifguaqosjno T, 69600 о оеооьсоое а о eH "b-'V [EQS nry N1oMmew 
"A Fa 513qui0 Н ‘цз под4итецу 19A 1oquo[gour. Q 
ое FAS OOS ога аза агба абаз: эбе E "eee —- "TT 


о IN Iid “əN MAT БИЕ eyo juouroudoAnor) “Əli MS А { Ц 9 


-JEON ‘A¥S “əy БУДЫ ТЫ ':NCS 9901521 uoST^] 


eas ое ааа MIR ""^""es50e4226822 


eee ааа: uaqnarq >e eop эролә}иләң NIOMI[UWN 3 [98s3no(] Ty" 
eee РИ Sut Siem ае а ае а io oc Mea a oes z : Ш | "56. T іп ) * 7 e " = - ) 
Чара рип 11100] 142.193] 11] 3, \ Чо) 
een ee ER ee euru] UTA EKLESTE 1 )uTUIs)T IS рие[оц Jap SUNGTEMIO A 
NL RC sddrq-ioosuig teens TOSS “Oy ddnry ‘pong 
ses опао о сооооосоооо ьа о о зоаооо а MU wr a күәс ово 5» оо ө Чәлитро$ 51135) Luo Je /SY-I9AA 0 1) 


eee SN SES ES OSA SSS SOROS о ЧОЕ ubysne H ыл ЫШ ү q5.1aq u yoy m] "u-'v әәвтдәА Чләд су 


ооо во возо ов нею вес ово овса quazauqoaq v on BAG! |S SP tetas ing Рә эҸ:әмиәүцоу pun 
u + ЭЧ "Iso [uos qo * ПЧ *I9uuo(] 
Met ttti] ]osesesosesessooseccs ОСТРИТЕ "7 \ i ""goq ... U10q WR A AOSIVN 190 БӘЕТ }®Чәвуләл\хәку 
291% 'Dp'v uossi A 75-X uo3jnqmuosrg 
о AVE Ee iU Sosa MA "519394 eqniry | лэиз$е! M pun uod A7 ләр UTA әләме сәд 
M ERR Opurulog jq. qnx) n nqsqorrporrg 0)- ую -0; Н pun-nuqZiog 
gem ttti] зз о о иво оо вне о вене еео а • )pojsuos Әя “mA CL LE TTET PFET [Ч чи чо р ij uosx.ioAor) 
ete ROSE ree qu VERRE n ERR M EU TER pug DI3quiv этед ee eee eae Чит чоцезтациру-почес 
pun SpA sog -eioun au STLOA U g [9?1[2tuO Vr 
eee tts ооо ов ооо еее ва ь ае ааа o8u Г sey eet PELE LenS ése ep SS 0 ‘epny ‘5114819 A 
"NioMolog ou S 191459 [8$ иол разл jer) 


| "jowqosuouropeg | eene Teqnisuo[qoxuio)S тормоз 
cee се аж зе оз в зо ае зд D eee чән цәвәтпо] M TTE ouqzng “A uorjxyedsurg&iog Ior ruo sy 
eee "ооз сое со ооо ооо ы, ы ы TS 54 eas + оббоваа сова әрицә$ жаана apuyag “Ory [[*qsuoriporag 9X1oA T9 Ww 
ИРНЕН RIP PP Alani О ава Цэмху |: au AT UO-O9[]8UO MON ‘замо 0814594. 
... я er en Oe a pey `**7)! AOPCAY Q  890)-nvqZ1og 192] LA OpuA qoqr 


НЕ ен В i SE NE T PAE ARI Зләдшонң ueqneaduroeqy 19A 10quorqoxuro3«t 


"porq - 249g ots qoruuoTm-qosrieng Ча ует®) 
eve i ee eee ee ооо о о ******50920529800809008009008 ШЕЕ, xng Jj" uosposor)-neqsiog -uopqow Joxnagp 
e.. весов оно р ооо нов о „О qorruro] sí 1 7299499 9.» т L И. шшен 


UITUWIS]RISQIQ | чәдоә”Т “әҹлә A -пеұпоу OQOSLIOIO)Q 
.. 0 ое овес ооо оо ооо ооо че ве еее ы е "ТҮҮЛҮ "Ip1oouo;) "2292542550922 “О 921427 snuqqopaseuisiouuoqr 


ее эзое о ово ieee аео ова аео ce | EE чаша 5900 0090 К, 11, 1 174 uoqo[st^q ‘qe quos 
TOMO) opuonvqaogjorqosroydn'w әҷов, рјәјвитуг 
eee ИИ о “ТЇЇ MG ABIIT dvurey 'souurjq зе: )J" qossrroM or) 


> ^ — LL —Á——ÀÀ"PüÜ£!— 
(I —— D 


Jo ЗІ Jo эшем i чм) 


May 12, 1911. 


— 


“ТНЕ ELECTRICIAN."—SECOND MINING ISSUE. 


134 


56 


дәи] 


*19}1дАЧО,) 


ot 


"Joun 
'13319AU60;) 


«оч | 


$6 


os 


лоо 
10142AU0,) 


Å 


IOUS] 


*10)19AU0J) | 


és 


‘OUST 


доўләАЧОГ) 
$e vd 
$6 
! 
46 ~ 


$6 


66 


66 
45 


44 | 


45 | 


éé 
€€ 


€6 | 


"PA | 
“1OUATT | 


зом 
66 | 
18] | 

"әлтїр PAA 


4€ 


“IOUT | 

E E EIL E I JOD UN UE 

“OZOR | 
Suipura jo od AY, 


щи - 


65 
+é 
[TI 
4) 
[17 


éé 


it 


44 


45 


66 


вцәшәгс 


IAV 


‚ар 


4 
{ 


aduy | 


i 


000'9 | 


пост. 
ое | 
ТУҢ ` 
008 


0001 
(106 


GOSS 
GOTT 
onc € 
0051 


000'€ 
Quo t€ 


0001 
000 | 
ООС 
ACES 
00, 
oot'€ | 
DELT 
000'I 


OZIZ 
TIRS 
00c'6 
өсө“ 
00c'€ 


009“< | 
000'€ 


ШЕ! 
006'€ 
000'€ 


oot E 
000'€ | 


00c'€ 
00б°# | 


000'€ 
009*l 
009*1 
00€'c 
ОО 
000'5` 
001“ 
009° | 
006 
001 | 


! 
08°. 


"UN | 
ut 
peog 


— — ee À———— - + - —————— — -- 


9 
FR 
8 


m} pe e 
=ч 


HS aman ее 
pc 


"unu 
1od 


HEC 
096 
| + 

OL 


оос 
ске 


004 
009 
OOF 
$58 


066 
004 


Rt I 
STI 
Toc 
CLE 
CEE 
066 
соб 
99 


col 
с06 
009 
ote 
009 


, 009 


| 809 


967 
| ӨТ 
| $85 


COT 


, Cle 
00$ 
08$ 


cot 
009 


| 00 
CL 

| 099 
041 
06 

| LUG 

|^. Qu€ 

| 8cl 


ORE 
006 


BAILII 
| ul 


$3119 Ul ui zuo 


рә 


| 3j"us 


oc боо ybg wo ps 
0c , бө б чє o 7t nos 
Qe oor E ydg cU P 
сз ett Fou oe 


0c ҮШҮ ud-g octo ТР 
0€ — 000'€l yde = ... 


ое сос чае cc n 
me pose f ow 
ос оос ybg CU es 
cc уа | a 


oc ос сч co 77 
0t LOS чї 


сс 0088 agg сз T 
ce ое ydg 77 ... 
OF NOC Y 1-6 кеё ‚.. 
oe | Q00'9 "ud-g | ad oe 
Qoo 9 їзє — t7 EY 
0009 4-6 bes у. 
ge. goog чё tt 
0c бооз ydg СО o 


0c 0cr1'e ud-e ene ‘ eee 
ov, 0009 Ud 
0c 000" | "ud-g eee eee 
сс | ов сч cU 2 7 
og ооос сч cU P 


> 
5 

@ 
eh 

eo 


c, 000% | 
ос! 0001 udg 77. ixi 


ge 000“ "ud-e | T ... 
oc оос ydg coi 7T 
s ooo ydg co 77 


ос, 0008 ude 
oc 0005 ydg ^7 


oc! оше ybe cc 7” 
| 

0€, 000€ | ude” 
| 


0€ ; 000“ "44-8. en ... 
OL ogg i wdg c7 in 


0e 000'€ "ud-g "TP "n" 
o¢ | 00000 | "Lg, ^" "i 
0c ooog сц cU i 
oc ooog Ud Ки 
ct 0 чє cU Бе 
ос 0018 ydg cU ii 
ogi oog ча co 7U 


Vies. d e “э 


og! ооот чё c Pu 
oc ооо | udg c7 


1 
——————— 


| 'SOA usq 077 ‘TH 


“Хат | OJON 


1 eee e«6252509999*989t040099992094290990200899020992099*9022€299 чори 
эзе &9e6990€09090062060909»83995099560609992600990e6922209006:22099229 uoeqavIc 


esce цәдоәт *uoqvazsuipog Suujjes3aZaoq 


ene $09600060600€09000059909992*9559090929€*909900290992999 ЧЧ эко рив 
° ее зоо ов ооо ооо оо ооо фо ове ооо ооо ооо ваь *° ULOY UITAV ү 


eae ev6*99e0e000028305€009924904020909*2»009992090990902929 "А «шүү 
б ct (цосауизд) 3859022) әд MUH изд 
ees esveene В ves xe ceu eas RU а N suvuH 


ese эозо ооо св ово ооо ооо ооо о ооо ооо JESO?) “you 
+++ pe et tae cee eee ое н отоо оо «дигр AMLA чолецәтү 
eee eee apsa49) AÅ RT Hd 


... зоо ооо ооо соо оо ооз ово ооо осее RAJH OUOU F ueg 
ene ax par aaa hxc uris ext ADT] И! ивы 
e.» ооо ово ооо ооо ово со ] o] чо Vd рч, Aoun] 


‚ \ eacstesassssccvobósscesacsescto ctos juoeuosvipm por 


MELLE CE RED LE $9149 о, ) purgd 
2 г) A 
eae соо ново оо ооо соо оо оно ооо о о G "wA цә 


| 
1 


EE Emu 
ee eem HM Hee кордоду puer 
иене o purul p? EAR 
ee eene emen senes К Зое ied 
оне STL OUSIUOG 


eee ооо ооо оо о ооо со ооо во о ео осоо оов ооо ео JyP VYS) 


eee eset оф ооо оо ооо ооо ов ово ооо соо 399IMOUSOS “TI Wd 
еее О TL SON “I Ud 


[zx deve xc cuia eq Kur ME LEE Sette ELT '1911]91) 


э оо Аи ИТ opm’) 
""--———— PEE Kou? (-suvpuo,) "I иа 


"T" Jovyosuuvuvyor иел) 
eoo joceeccocseoscecoocsevecscssececeocvccosecne doseg H4302) 


[E e*-c90090*995€4095956099502260920 &lo[prh urv[[og[ -So[[0 2912U € JT 
ose Lewes eas ооо вое ооо ооо ово во о ох о оов освете оо хоче о Ао "S 


ee ree Ho CTT BUNTTA JUV SNIN 
ee ne Hee Mpemsuopy-uayng ‘я Hd 


ее ЦОЯ 


eee „сое жк» ооо ооо во соо о ро ово ese ооо ооо ово свое Чо вом 
Qoo соевое о ооа ое ооо о ооо ооо тене II Wrvyposyoypsa, 
eve ROMS ESCORT Vee И 51095) и 


eos o»9900092005«0999908809a0€00809026000902099000909900999* oT Aur 


eee ac6002499902000902025200900299990299992949999*9929€9 ORUS) 
eee ооо ооо во оо ооо ооо ооо осо вов oddrT Joosu 


ecegapay “ТА uenspdsuidiog aqondiuoN 
porursuoripora XI uonsxodsuiaag apuy 
e Binquovar 4 чо уни этом 
eee eeuaqosrp JOUPY uoa дА 
из] ULPIA вор IYO ду-чеуцорү рем 
О АА, UM 
meee ccc в ов ооо ово во во о о по ооо во о ьро зо ое u3q.pson ura 
-әцү сә) *usqopu-jopuournu;) эми M 
ИЛЛЕНЧЕ ҮТЕ 
ә) IGPULYY түз 219g зәчочцонхцәв{ә) 
cece reece renew ar зов ЕЕ 3uuaAv [X «ә *увәцә:) 
PNT VP op sour вәр 9[[AUON IPLOS 
es Iaquasuaepezusqoep cn щаз 7890 
UHq uen) ayo АА aos, YIspORYUIS Чә) 
ereere RRON) "sozxaoqsqpoururesp sop uonxods 
wiog чошпшшо) "[DozioH рип [DUO 
erem др ‘зэмэщюд мол ү 
ee ree на анон тз щадя AX PEY 
воо (Mary Gzy, yone y әздатрцөвцоур 
1 оз ооо о оно оотое вирт AX “ay у рэ] 


esc штапа “OY FLAO) WOPQUIL'T ә], 
do эЧиаилэцотиочон ^n разд 6904 

LH quer 919A Jos uos30zpvuos YOUBET) 
ene цао) uvu P ZUWE [949499 


онооно ненен nnn nnnttrtt UDANY 
-uloq() yaq uS ayos eddry 
-Banquneips чәр cocCqniod q[s41uON 
uoZasponuviurp Hunya sor oid “VS 
+ Funqsouuvyor ‘uru P лини [tls ) 
Zunqury *usurusjev)s ‘Puey тәр pues 
зор, Wed чор Asoo) #ррчоч GAIN 
| uap yus) 199 
-3q[outau qr eayty-sqiowHuog 'Ччәчцолз{чәнцә!) 
eere Әнә дү өшү” "Аә}) 
sent eee ку axiawuopqoM pun 
-ussrq  ouosiso[u2st2qO *931nuo1vurs19uuo(g 
\ T: unes ,, 
f qoujoquosnH pun 19912 inj ‘DUV 
ели: ‘км axiowuopqow pun 
-uasi 9425159425194 О *911nipporu tu RI9UUO(T 
“put Jeyson sso TOYO зәру, 
Илле E E CEA EE C 
daq ‘Aup “олер әр souy вәр 9391208 
uaqjnagp *u1is[[ozZu2qoH N из ‘SUOM 
“Hq urs) exo ays yorey pS qot) 
eee eene punurndoq ‘эта при! 
quus pun-uastg ашай апр гу ‘Чол 
e диошомощ aures эр saut EOP 23191308 
re ee Ао WOR Бисен] БӘАПӘА 
зә Апаэциио)-чоцнеч,) әр вәйло д sop сә!) 
eee рди ufupq зипуемләл2оә "ММ 
————— ODD a Lodel 3j)yuqusst?] әрә 
пенни дош Мә М А A21) 
eene дачном бү uonsodsutstag ЛОМ 
eene Vp M “ULI! Дип РАЯ 
хм «uqpupos[s27):8x12A u2[uo M "urnqoqpaov 
ernopoloxonvz *uepqespureds ORY ОМ 
әлия чә 5 әр SULS sp 2319008 


L3 


өөө nnnnnnttppmT *Sutrj[ M19 


-вудомЯлэЯ auos ways” Чол такая jv) 
А" СЕБ p "Eye XT ‘ddniy ‘polly 
Be ne etnies oan ee os MERE. LL 


'$19U.A О 


jo | ‘Wd jo QUIUN 


ponuguo —SANIÐNA ONIGNIM IULIA т UMS 


135 


"THE ELECTRICIAN."—SECOND MINING ISSUE. 


*3 


Мах 12, 1911. 


EINO эчу, ymos x yəy 


Jdopururi сца чор pur кори 


Asya зн риш © 


66 


"991v903 ‘уу 


«€ 
se 


[1] 


PAdo pnp Oy 


‘Paved yy 
"РЗ Ч пол Poup DY 
"Pavuosrg pav үү 


x Doeg эү 
'fPuvuosrq pav 


ere (yv 


s PaB yv 
‘pelted yvy 


'pruuosrp pary 
nby] ‘pawos OV 
чодәѕпоцЗицвә м ‘угу 

‘pasee “yy 

"4893 "зәпрәд эй ис 
‘1998 “qonpar apqnoq 
“padnoo Зам 
"1998 "уәпрәд ajug 
IEE чопро apqnoqq 


«€ 


"120 
121129AU0;) 
1918] 


66 
ae 


66 


1:5139AU07) 


66 


‘aufi 
“ISJIQAUO,) 


6 
`190й 

és 
10313AU0;) 


LE 


Що 


——— —M—— 


созор 
Зарим jo od Ky 


| 
| 
| 
| 


| 


әвпоцйи1увә y 


5 


"NVK 


№ OMY 45 п 
33 Ie "А 28109) 3v 


! 
+ 
\ 
] 
| 


| 


"adi 
VIG әз рәс 


eee | 
| 


| 


eve 


eee | 


| 


t 


i 


eee | 
eee | 
i 
eee l 


eee 1 


8ScO'F 


ETE 


000'01. 
Q00'01. 
000701: 
00001 
0009€ 
00001 
Ша 
00001 
ТУТ 
0005 
000`9 
Оғо‘ 
qot'c 
ODII 
ША 
000‘9 
000€ 
000'9 


KULISSE 


000`& 
o'e 
0oe'e | 
00c'c | 


000‘9 
ONE'S ` 
VOL'S. 


E 


| 


"qt | 


06€'I 
ШЕ! 
оос 
Qac'e 
GOCE 
ШУ 
ШИИ! 
ШУ 
OGG 
ШУЛ» 
0oc'e 
000^ t 
Q000'6 
CLE I 
006'I 
аб“ 
(WOE 
ONS 
QOS 
OOS 
000°S 
0cc't 
OF9'S 
c6t 
009 
06c't 
01c/00c't 
OUP 
0064 
E 


" 0096 ge 
" 09 ! £g 
i Cce't 9 
"' бт, £ 
UO бот g 
л oL v p 
des | 000%. с 

| 
б T OERZ, EZ 
O OLGU; 9+ 
XT | O£c'l! er 
7 L OLTI! gp 
е. 000'c | t 
UT ооч 0-9 
UT 00011 + 
UT Q4 боо | 8 
U* ове pol 

| EE | "utut 

чатр, саг | Jod 
оао prot , 82439]Jq чї 
сам | podes 


1393) пот sr sqnj jo 3aquimu 9U T, 


'ApoArjacd seu YL puv yy 9r roqu 


Ut ооо | 


| 
| 


+ 


ound 1948] аца uo олу yeay 
"1. 4чэч "ppigoppri од ouirT 


O8L 


OU 4 
UL 
000% 
000'£ 
“PUT оон 
241 000°$ 
059 
оюк“ 
ООВ 
000'€ 
&С6®'# 
008 
680'[ 
“POUL оос 
“POUL OEE | 
“POUL 608% 
“PUT ORO’ 
1000'E 
000‘ 
oct 
OILI 
OFS 
oSI 
006°T 
OEL 
000' 


543 pur 


ET OCLs 
0€ (инс 
oe 000'c 
‚ 0€ | 0007 
| 0€ 00076 
ое | 0005 
ос ONO'S 
| ӨС 0007 c 
| ae ONC 
‚ де OOS 
log ТЕ: 
, 0€ noc 
өст OWNS 
MU | TES 
| OF 00€ 
ge 000'c 
ое 000'c 
0€ | (ХКС 
| 0€ 000 


001° 
OOS 
ООР 

00б 
00€ 

000‘9 
C Oone 
c oone 


її ос 000°$ 
00€ oc wog 
Á | 0€ (0009/0099 
E , 0€ 1000'0/009"9 
ul 
056 ‚ 0€ 0006 
00° p. OFF 
ges 0$ |  o00'€ 
р 
ce 0с] ogg 
ИА ' 0€ ocos 
ccl lof oerz 
861 | << ООС ЕТ 
| 
OFT ! 0c nao'e 
OEE 7! Qe 000° 
09€ : 0€ n)oo€ 
095 0c ONDE 
cit ‚ 0c agave 
292 ое 000°© 
029 өе nac 
соё = oce 
Q0c 0c ШЕТУА 
"ш ov] мл 
viso 
уччу; “таап 


| 


| 


toge акул 4- 


"d.e 


"ud-g 
d-e 
Эе 
d-e 
чае 
d-e 
9-е 
"ud-e 
"wg 
чає 
АШЫН 
"ud-g 
"ud-z 
чч 
"ud-g 
"ud-e 
"ud-e 
"ud:e 
"ud-e 
"ud-e 
"ud-e 
"49 -$ 
"ud-g 
"ud-g 
"ud-e 
"ud-g 
“yd -¢ 
"ud-t 


"ud-e 
ха 
чає 
“d-e 


ydg 
‘ud-¢ 


'ud-g 


‘yd-g 
ud 


ША Wa Ааа, ye pur 09 yq 0210 
^Y 3v zoup ш Эро st шпар 


OGG 
ONE 
SO 
$6 
RG 
SG 
көс 


сае 


"с 
96 
96 
ске 
CUE 
006 
өс 
CE’ 
UNE 
COE 
COE 
09 
09 
OET 
RE 


"unu :d 
"RADY 


009/008 
OOO 1T/0CF 
00t'£/009*1 
oot'c/oo09 
Oot 6€/009I 
00F'£/009' [, 

CNE/OLT | 
000'c/096 

ПОСЛ | 
000° ЕОс 
000 E/OCE I 

OUE/ORT . 
000°C /096 

ooc/orc 

OOL OEZ 
OONT/ELR | 
OOT Uere 
ono cz/oo6 
000 t/00€ 
OO) L/ORF 
009° 1/008 

OOE/OET 
00€' L/0QL 

e/oec | 
OR | 


SOY 'popinoo-ocip Аа ромом оло OM 4ST] әчү, 
P Iv02 PPP Pp oy opp ү nog рери ts 


э) 19 FBT PUR 06 тои OGY yv “Moy 134 кп0) eg st 
OU} uA1yn( ро IY " 


SUOSY SLI вор 0] *0,) Аи | ou) Aq 


"pourpiut 733 goce [ебал '3J CEL 


Loo.) VUOPSO[PUL AS 
О) "ID вәзир Зенит’ 
ани deae ys "PrI dəq AY) 
роде ee ee Фут 'doaq эйе А 
а NC CEU A E eR EPOR STU. "рут 'dao(q A11) 
| PIT 'dooqp RTA 
с Wy 59135 ajnveptuvrm 
MD NE UT E втчүцәрүәгу 

'80,) Яши роу шәўцоуриу 


®°эззоооэез оь а А 


ооо иное ооо зв о о о 


Tettttvtsstosvsesstesseseesesenaeu; 


зоо осо ое о 6 
] 


Y 
Ј 


вош иваҳе 


dE ppu 
РУГ ‘doq siadunp 


"0209 


ъъ» ** 99999 ово о а ооо о оаа со вех 
1 


a E а . 
| 


PIT 07) лоу 
0,) BUNYE ppor) JPA шер ойып 
ео сотен ое ето сев. SUK Рэзерцовио, ) sofjuugq 

"ору Bury pror) JOH мэм 
эш Рэзерцовио,) pury JBI ү 


*** 9 2í 


` 
#ъъъзз ооо оо к е о 


hee ee 


а a aaa 


СА oe mM а Pm ка ма kD m CRY m Сї Сї m e Сї ч 


* sw o = 


. 
. 


ах 


| сма AONUI, 


OCF TE^ gd 924027) 
OLY а E O R коз 
ol’ eee Е ASR NSO Oa ea e Rs wi р e HOQUMOTIQ yv 
00c | ene О к ааа к UAL UG PIO 
OOF T eee OP RE OR ы HSN Ria ANC MEN uA TIL Bierce ООШ, OWT 
OOF | | eee оета WSS! Wiel Saw Wome d a pco d а WI шоці 
С pes Ое ааа чәйшле 
eee eee UAR ne ee en ORS CE adero Be ny LEE uod ISUJH 
ооо | eee РРА (еч әт], 
eae ... D Kol ded А О rs зуут 
eee eee COCO Re ee ооо в о о ences лыы ао y ADI) 
@ee e.. MEME. oS AINON 389A БСР | 
eee oe eat A NV Ly tare i eee 9uuvpaus) 
eee mee тоъевоо ee ee О, о әр титр OUTUBRO) 
eee eee MMC CUTE о эр ишү шоу 
aes eon тоу о әр зоту WNOPTY MONT 
... eee Е оң әр веш 93159 
"^c о. Ы TCI GEN acl ew ea ws vea Кула Ra e c uoduiaugr 
eae wee Re ea er Via EQ or eer eee 4d 
eve ene I LOB Ө Жаза азага ааа аа ааа аа ео uuvuozznaig | 
eae eee И uo ern ee эра, ! 
‘JCH SJOS 
. jo uad go шем 
“HOY CN 


"Япо вәррруқ "CPYT) ләре шъ 


Lourduo 913 Jo Киз ео Su) ua 


SDpura wras Suis: x) JO to'sa 


AUC) a 
S их pug “DSTA EY “ол 
рәцЧап»ь UI DAVY IUPUI 


Лири оде 


IMA pto iy 


VR Wg 
"Pourpur 3} go тона 


‘Ts MATTOON | 


EEE EEE SIGNS Fg ep wid gig gk a 


ото то ооо ee 


\ 


0) P UPPA H 
J : ' 


j'tttt9 | e s er rn. 


з] "Зи » wW 
OCK) 59115 MIJjuojpurg 


0.) к) 5911 шаучоуритзур 
Ал РЕН о) » шоу 'H 


ОКУ ваз Utajuojpuva 


ооо оо о о, „|, 


eese eese seco оа 


"зоо оов» оо о о 


оу чоцозру SIUE pojvpttosuo;) 


| uot] urodao,) vuru э Zur [219и 3! у 
о ,) P utojsxos ^H 
‘RILO ЛЕ 
1"0,) № чо челәрәл ү, 
EPPA pos) РэзерЦокио, ) 


әрман 


зу qnos Jo 


Hob LLLI D C 


оу 3 ЧОУ ^H 


Чо) J9uvuiq » dui [tious 


ооо озо о оо ы, о € 


SINJO) PYS uvjsun(q 
Ppud4juoq оу AJOD U12]89A4 9991г) 


ооо ооо на ооо б есере р ©.) 190, » пол] їїЛәрәд J, 
PAYI, оу [899 uoqpoq 


еее о» ув з ууу 


| 
He 
| 


heat вое свое 


9.) TBO) WBNS ав 


9) TPO) 3493; влади 


эрэм Zune Ula. ua] NAT ләш” 
еее salary agpovon vp әр Бәш зәр 


ета ЕР ЕЛЕЕ А АИЫ 


NowLog 
имам 
"uoti N2dipzrog SUOS ЦО qostreep uorgear) 
Cost XNaeazip sog saog cy лон 
USSU ү SALApOL |, эми YOYUTIAG 
UN NIMM MCN S 
W saosan) uoa Moon BUNYUMIVAT LOG 
CoU ugue вәт X JsSU3q CHIsSO[N 
e КЫЛЫ ЫЫ КЖ ша окер uoy 
np вәцопоя op sesruuoqivy,y вор 239to0g 


| 


оозе оо o] еее эө өөө вовсе вов о ово ое вов 
l; 


оз UL ong 


D 
тоосоо 


эро эту uio124uo3jng 198114307] 
ussnisiopuos *juvsonp) зрвцовуләмәгу 


ооо ово ооо осо во ва ьазаае®ым OPI, eyo por], "у-у 
чоии боин apos yamno) 


**99*55set5ceessaceóncecs 


дом) 


136 | “ THE ELECTRICIAN."—SECOND MINING ISSUE. 


Mav 12, 1911 


The Power and Telephone Equipment of 
the Lianharran Colliery. 


The Llanharran Colliery, owned by the South Rhondda 
Colliery Co., is one of the latest to be electrically equipped 
throughout, and a short description of the cable system, em- 
bracing as it does power and telephone circuits, will, 
therefore, undoubtedly |be of interest to our readers. 
For the details which we are enabled to furnish we are 


Fig. 1. —DovBrE LarricE PoLE CONSTRUCTION AT 
LLANHARRAN COLLIERY. 


indebted to the courtesy of the consulting engineer, Mr. John 
Wayne-Morgan, and to the contractors. Messrs. W, T. Henley's 
Telegraph Works Co. 

The power installation is worked at a pressure of 2,200 volts 
three-phase, the frequency being 50. The cables above ground 
are carried on 31 ft. lattice poles embedded 4 ft. deep in con- 
crete. These lattice poles carry a 0:09 three-core vulcanised 
bitumen wire-armoured cable on a 7/10 S.W.G. steel suspen- 
gion strand, having a breaking strain of 80 tons per square inch, 


Apa m 
И! -— 


Fic. 9.—CrAMP USED AT LLANHARRAN. (Illustration very much reduced.) 


and they proceed from the generating station to a point where 
two 0:016 three-core vulcanised bitumen wire-armoured cables 
are tapped off. At this point a double lattice pole is provided, 
with a platform to hold the necessary "tee" junction box. 
This double pole is shown in the foreground of the accompanying 
illustration (Fig. 1), which was taken while the work was in pro- 


gress. Опе of the 0:016 cables is carried on further lattice 


poles to the motor house of the brickyard about 210 yds. 
away, and theother is connected with the washery, being sup- 


Fic. 3.—AT THE Pit HEAD. 


ported on brackets fixed to the washery screen girders. The 
lattice poles are fitted with brackets to carry the telephone 
cables, and cross arms to take the lighting and suspension 
wires. The cables are suspended with Henley’s patent cable 
suspenders throughout. 

For supplying power in the workings а 0'2 sq. in. three-core 
vulcanised bitumen  wire- armoured 
cable is carried from the generating 
station to the pit mouth on similar 
lattice poles to those already referred 
to. Thence it is held by a clamp at the 
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Ета. 4. СЬЕАТ USED AT Pit Heap. (Шазсайол very much reduce.) 


head and by cleats to the side of the shaft, and is carried to à 
sub-station at the pit bottom. Weshow an illustration (Fig. 5) 
of the 0:2 за. in. cable suspended. The section of cable, 
suspenders and suspension sirand are all shewn half size, 
We also give illustrations, very much reduced. (Figs. 2 and 4) 
| the latter being fixed 


of the clamp and cleats used, 


May 12, 1911. 


30 ft. apart т the brickwork of the shaft. From the 
sub-station vulcanised bitumen three-core wire-armoured 
cables, suspended to the timbering by eye-bolts and Henley’s 


Fig. 5,—0:2 sq. IN. CABLE, 7/10 STRAND AND HENLEY PATENT 
CABLE SUSPENDER. АЛ shown half-size. 


patent cable suspenders, connect with various districts as 
follows: a 0-066 sq. in. cable to a pump room 1,050 yds. dis- 
tant and a 0:0229 sq. in. cable from this pump room to another 
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150 yds. further on; a 0:066 sq. in. cable to a second district 
1,100 yds. away, and from thence а 0:0128 sq. in. to а pump 
room 150 yds. further on, and a 0:035 sq. in. cable to a third 
district 400 yds. away. The whole of the armouring and sus- 
pension wire is efficiently bonded and earthed by means of a 
copper earth plate at the generating station end. Fig. 3 shows 
the cable about to be laid. 

In addition to the power equipment a complete telephone 
installation has been erected. This is а 10-way system, the 
switchboard being in the generating station. It connects the 
generating station, offices, brickfields, washery, the sub-station 
at the shaft bottom and three points in the workings, thus 
allowing two spares, one above and one below ground. The 
telephone cables are carried on the lattice poles above ground, 
are cleated to the side in the shaft, and suspended in the 
workings from eye spikes by means of Henley's patent cable 
suspenders (Fig. 5). The cables are five pair No. 18 S. W.G. 
paper-insulated, vulcanised bitumen sheathed and wire- 
armoured for the above-ground ramifications to the sub-station 
at the bottom of the pit, and 18 S.W.G. twin cables of similar 
construction to the several points in the workings. 


Various types of telephones are installed to suit the different 
situations, those below ground being battery ringing water- 
proof mining telephones. The whole of the parts in the latter 
type are fitted in а cast-iron waterproof case provided with a 
stuffing gland through which the line wires are lead. The bells 
in connection with these instruments are of the gas and water- 
tight type. The terminals are fitted inside the iron case, which 
is provided with stuffing glands for the wires, and the motion 
of the armature is transmitted to the hammer through a metal 
diaphram. When the cover is screwed down the whole of the 
movement is enclosed in an hermetically sealed chamber, ren- 
dering it impervious to atmospheric influences. 


Messrs. Henleys supplied and carried out the whole equip- 
ment, including cables, lattice poles, telephones, switch panels, 


boxes, cells, &c. 


ee 


Pumping Plant for Mines. 


At the present time there is considerable rivalry between the 
centrifugal and reciprocating tvpes of pump for mining work, 
and it is therefore of interest to compare some of the more 
recent installations of both types of pump in collieries. Gener- 


space it occupies, is more suitable when large quantities of 
water have to be raised against comparatively low heads. 
Messrs. Ernest Scott & Mountain, of Close Works, 


Fic — е 4 
С. 1.—Ах EARLY CENTRIFUGAL PUMPS АТА DURHAM COLLIERY. 


any, speaking, the ram type of pump is most suitable for 
Positions where it is required to raise a comparatively small 
quantity of water to а consid^rable height. On the other hand, 


4 centrifugal pump, owing to its low first cost and the small 


Fig. 2.—ONE or THE NEW RAM PUMPS AT THE SAME COLLIERY, 


Gateshead are a firm that have had considerable experience 
in the manufacture of both classes of pumping plant, and they 
have recently carried ont several large installations employing 
one or other of these types. A particularly interesting 
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installatton of ram pumps has recently been supplied to а 
i colliery in the county of Durham, the original equipment in 
| this case consisting of centrifugal pumps. There were two 
sets of pumping plant, one made up of two units each designed 
to raise 1,200 gallons per minute against a 690 ft. head, and the 
other made up of two similar units arranged to deliver 750 
gallons per minute against 950 ft. head. The centrifugal 
pumps which were of Messrs. Scott & Mountain's manufacture, 
dealt quite satisfactorily with these duties: but after they had 
been running for some time it was fourd that the wear and tear 


of these pumps is shown in Fig. 2, and à further view of the 
same pump taken from behind the valve boxes is shown in 
Fig. 3. These pumps are of the makers' standard type, being 
fitted with solid gunmetal rams, with gunmetal glands and 
stuffing boxes, and provided with independent and interchange-. 
able ram chambers and valve boxes. The arrangement 13 
clearly shown in Fig. 3, and 1t will be seen that the whole of the 
valve boxes on the suction and delivery sides are interchange- 
able. A large air vessel is fitted on the delivery side, and a 
special air charging device is provided, of a type introduced by 


Fic. 5.—3,000.GALLoN CENTRIFCGAL PUMP. 


on the internal parts was excessive, while investigation showcd Messrs. Scott & Mountain. 

that the water contained a considerable amount of impurities. 
After running for some years, the colliery company decided 
that the conditions were not suitable for working with centri- 
е fugal pumps, and it was therefore decided to instal one ram 
| pump in each position, and to keep опе of the centrifugal 
pumps in each case аз а standby. In Fig. 1, one of the original 


This device consists of two pipes 
led from the outer rams to the air vessel, and so arranged that 
on each stroke of the pump a small amount of air is fed into the 
air vessel, and thus all possibility of the air vessel becoming solid 
with water, is avoided. The pumps in both cases were arranged 
for rope drive between the pump and motor, and between the 


pump countershaft and crankshaft, machine cut helical 
centrifugal pumps with its motor is shown. The motors were fearing was provided. 


| 

| of the three-phase type, working on a 2,750-volt circuit with a In the makers’ opinion this class of driving is most suitable 
| : ` i Е . | : ‹ : : А 

| frequency of 40 supplied from the County of Durham Supply where sufficient space is available, as, with high class machine 
| 

п 

| 


| Ес. 3.—AÀNoTHER VIEW OF THE SAME PUMP, SHOWING THE VALVE BOXES" 
б 
y 


Co.s mains. Each motor exerted 375 effective н.р. when 
running at a speed of 1,160 revs. per min. С? 
‚ The order was placed with Messrs. Scott & Mountain for two | 
ram pumps for the duties stated, and it was arranged to make 


^ 


Fic. 4.—Ram Pump AND MOTOR ох THE SAME BED Prat 


к. Motor | 
| О | Dineen боты Fic. 6.—PonTABLE RAM Pump. 
| these pumps, as far аз possible, duplicates. The sizes adopted cut gearing such as this, there is practically no noise, and the 
were: One pump with three rams, 14 in. in diameter by 18 in. rope drive of the motor prevents any vibration reaching the 
f 


stroke, delivering 900 gallons per minute against 690 ft. head, 
and one pump having three rams, 11 in. in diameter by 18 in. 
stroke, delivering 550 gallons per minute against 950 ft. head. 
By keeping the stroke the same in the two pumps it was 


electrical gear, the whole combination forming a most elastic 

and suitable drive. It is, however, not always possible to 

obtain space for this arrangement, and in Fig. 4 a similar pump 

set 13 shown to the foregoing, but provided with a gear drive 

possible to duplicate a very considerable proportion of the two from the motor and having the pump bedplate extended to. 

pumps, this being the case with the bed plate, crankshafts, ^ carry the motor. This pump was also installed recently in а 
connecting rods, gearing, bearings, &c. А general view of one colliery in the county of Durham. 
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~ These illustrations and descriptions indicate briefly what may 
be considered the latest practice in ram pumps for colliery work, 
and undoubtedly the pumps described are the most suitable 
class of machinery for dealing with severe conditions. Оп the 
other hand, there are a large number of collieries in which 1t 13 
possible to pump a considerable quantity of water against low 
heads, and in such cases the centrifugal type of pump is making 
very rapid advances. The same firm have recently completed 
a large centrifugal pump for a colliery in the Newcastle 
district, to deliver 2,500 gallons per minute against a head of 
170ft. This pump 1s being installed to replace an existing steam 
pump, which is at present working practically constantly, but 
the new pump is of sufficient capacity to do the whole of the work 
in approximately six hours per day, exclusive of week ends. А 
very considerable saving can be effected by this means, and a 
large number of collieries are at present considering such 
pumping schemes with a view to performing the whole of the 
pumping in one 8-hour shift, as, of course, under the new 
Eight Hours Bill it 18 necessary to provide two or three shifts 
of pump attendants if this time is exceeded. ` i 

The pump in question is of particularly massive construc- 
tion, and is run at the very moderate speed of 800 revs. per 
min. this speed being decided upon as the pump has to be 
worked without а standby, and it was desired to reduce the 
wear and tear of the parts to a minimum. The pump is of the 
makers' latest standard type, and is arranged so that the whole 
of the working parts, that is the impellers and diffusers, can be 
withdrawn for inspection or repairs without interfering with 
either the delivery or suction pipes. The pump is of the two- 
stage type, and is fitted with a special type of balancing disc 
to compensate for the end thrust due to the pull on the suction 
side, The motor driving the set is of the direct current type, 
supplied with current at 480 volts from the Newcastle-upon- 
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Tyne Electric Supply Co.’s mains, and is arranged to develop 
200 H.P. constantly at a speed of 800 revs. per min. 

In Fig. 5 a somewhat similar pump is shown, this set being 
arranged to deliver 3,000 gallons per minute against a 200 ft. 
head. It was constructed for a colliery in the same neighbour- 
hocd. This pump 18 of the double inlet type, and is provided 
with two impellers placed back to back so that the end thrust 
of the suction is balanced. It is arranged to run at а specd of 
1,160 revs. per min., and is driven Ьу a three-phase motor 
worked on a circuit with a frequency of 40. 

The above illustrations and descriptions exemplify a few of 
many such installations which are at present being carried out in 
various parts of the country, and serve to show the general prac- 
tice for main shaft pumping by means of electricity in collieries. 

There is also at the present time a considerable demand for 
similar electrically driven portable pumps for dip working, 
and the advantages obtaincd by the use of electricity in thi: 
class of work are even more marked than in the case of main 
shaft work, as 16 is practically impossible to obtain steam т 
remote places, and the losses on compressed air working over 
considerable distances are extremely heavy. In Fig. 6, а pump 
set arranged for this class of working is shown. These pumps 
are usually required for heads not exceeding 200 ft., and for 
quantities of water varying from 10 up to 200 and 300 gallons 
per minute. They form an extremely compact unit, the 
pump, motor, and motor switchgear being all mounted upon a 
common bedplate which in turn can be mounted on trollev 
wheels if desired. Centrifugal pumps have also been adopted 
for this type of working, but are not so suitable owing to the 
fact that a centrifugal pump only works economically when 
delivering against the particular head for which it is designed, 
whereas the ram pump is not affected to any a»preciable extent 


by variations in head. 


mig 


Problems in Mining 


Work. 


The following remarks deal very briefly with some of the 
more salient features which face the cable maker in catering 
or colliery work. They have been kindly supplied us by 


Messrs. W; T. Glover & Co., of Trafford Park. 


instal cables of the bitumen type, supplied in their own case 
in nearly all instances with patent solid filled strand (Fig. 3). 
For shaft work this firm have for long advocated the use of 
double wire armoured, in preference to unarmoured or steel 


1 


Fiu. l.—PnEraARING to LAY SURFACE CABLES SOLID. 


Firstly, as regards the type of cable which has come most 
о Into use during the last few years. In the opinion 
cssrs, Glover, the gencral trend has undoubtedly been to 


Fig. 9. —LowERING SHAFT CABLE BY MEANS OF Loco. 


tape armoured, conductors, thereby anticipating in this, as 
also in their strong advocacy of more mechanical, though po: - 
sibly more expensive, accessories, the lines laid down in the 
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recent report of the Home Office Departmental Committee. 
Not only does wire armouring lend itself to much more effective 
bonding at the joints, but in case of serious leakage it provides 
a path to earth of a much greater area than that supplied by a 
double tape. Generally speaking the only troubles met with 
on the above class of cable have heen due to the application of 
excessive heat, owing to the presence of steam pipes or vents in 
elose proximity. In most cases troubles of this description 


Fia. 3.—THREE-CORE BITUMEN CABLE WITH SOLID FILLED STRAND 


have been confined to surface work, and to avoid running 
through the steam-saturated ground which is usually present 
in the vicinity of colliery workings, many managers are now 
arranging either to carry their surface conductors overhead 
or to lay them in trenches in the manner depicted in the 
accompanying illustration (Fig. 4), such trenches, of course, 
being readily covered with checkerplate where their being 
left open would constitute a danger. Fig. 1 shows trench being 
prepared for cable about to be laid solid. 
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Fia. 4.—PERMANENT SURFACE CABLE TRENCH, 


The great resisting power of wire armouring to falls is borne 
out in the case of the late deplorable disaster at the Pretoria 
Pit, where Glover wire-armoured cables of the paper and lead- 
covered type lay throughout the entire length of the North 
Plodder district under falls which have probably never been 
surpassed. The armour of these cables, though bruised, has 
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in no place been severed, and we understand that the cables 
are now being re-slung without it being necessary even to 
take them to bank for examination or repair. 

The second great question which confronts the mining 
electrical engineer is that of shaft suspension. Obviously no 
definite rule can be laid down, as much depends on local con- 
ditions ; but there is little doubt that of the various methods 
employed, such as single suspension, double wire rope sus- 
pension, cleating with rag bolts, cleating with short chains or 
clamping by sitting cleats, the last named is, under average 
conditions, much the most satisfactory. Single suspension 
can, in fact, only be advocated where there are grave reasons 
for having no fittings of any kind in the shaft, and where the 
cages have rope guides. The greater the weight of the cable 
borne by its armour on one single fitting the more risk there 1s 
of a pinching stress on the dielectric, which experiments have 
shown to be most acute at a point about 12 in. below the sus- 
pending apparatus. 

To clamp wooden cleats between two suspended steel hawsers, 
although it gives all the flexibility of direct single suspension, 
possesses the disadvantage of unequal expanding and con- 
tracting ratios between such wire ropes and the cable. To 
support wooden cleats Бу rag bolts or by short lengths of chain 
depending from the sides of the shaft is to set up a shearing 
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SUSPENDER FOR IN- SUSPENDER» 
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strain on the supporting bolts which is most undesirable in the 
case of falling bodies, These short chains are usually put in 
with the idea of giving a certain flexibility to the cable in the 
event of such mishap. To provide against this contingency 
the sittin: cleat advocated by Messrs. Glover rests between 
two channel irons coming out of the brickwork of the shaft 
at right angles. The outer ends of the irons are supported 
on a large channel or H girder forming a segment with the 
curvature of the shaft, into the brickwork of which both its ends 
are built. The individual cleat should be from 2 ft. 6 in. to 
4 ft. long, designed on the principle of a friction clutch. It 
should not embody a pinching grip—that is to say, the hole 
should be bored out to the exact diameter of the cable, and 
after the cleat has been cut through the saw cut and planing 
up of the two halves should allow 4 in. clearance, a space which 
will amply provide a firm hold. For an average size of cable, 
such cleats as the above may he conveniently spaced from 
25 yds. to 35 yds. apart. | | 

Means of actually lowering the cable into position are so 
many and varied as to be impossible of description here. Much 
depends on the time during which winding can be stopped, 
on the size of the cage and the diameter of the shaft. Given 
favourable conditions, perhaps the easiest method is to lower 
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a"steel rope to which the cable is attached, say, every 15 ft., 
with hemp lashings. The slowness of this operation can be 
reduced by rigging up various stagings at equal distances from 
the pit head, on which men can carry on the lashing process 
simultaneouslv. Much can be said for other methods, such 
as raising from pit bottom, lowering from under or from inside 
the cage. On several occasions Messrs. Glover inform us a 
locomotive has been used to do the work (Fig. 2). 

. After lowering a cable into the shaft it is advisable to let 
it adjust itself to the new temperature conditions before finally 
cleating it up. As an additional aid to the friction of the grip 
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Fic. 8.—HORIZONTAL Вох FOR SHAFT CABLES. 


it is advisable to wrap the cable inside each cleat with proof 
tape. Water and falling bodies can be further guarded against 
by providing the top of the cleat with a wrought-iron roof bolted 
together in two halves. as in the accompanying illustration 
(Fig. 5). 


The question of jointing, whether in the shaft or inbye, 1s 


one of the utmost importance, and Messrs. Glover have ex- 
perimented widely with a view to attaining the best practice 
in this direction. For shaft work a vertical box of any descrip- 
tion is to be deprecated. Except where extensive tubbing 
exists, it will generally be found that the headings to various 
seams can be utilised as convenient recesses for the installing 
of horizontal boxes which will convey no strain to the in- 
coming and outgoing cables, while they are protected from 
anything getting adrift in the shaft. Should no such 


Central Nut for Tightening. 


L. H. Thread. R. H. Thread. 
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Inner Wires of Strand. Outer Wires of Strand. 


Fic. 9.—Patest MECHANICAL CONNECTOR, 


heading exist, a recess can be readily built into the brick- 
work. An illustration of a box of this description is shown 
(Fig. 8). Its salient features are absolute water and compound 
tightness, long bearing and bonding surfaces at the glands, a 
very sound type of mechanical connector (Fig. 9) to join up the 
strands in places where it is unsafe to sweat, and porcelain feet 
supporting the connectors, which feet are themselves anchored 
by a wrought-iron strap to the carcase of the box. 

"Split boxes are provided with grooves top and bottom, carry- 
ing bitumen cords. These cords, under compression, unit 
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in such a way as to make leakage а physical impossibility. 
Compounding, especially when the presence of heat cannot be 
permitted, is effected by the use of insulating mediums of low 
melting point, carried into the mine in vessels packed with 
sawdust and poured into the joint through a funnel, patented 
by Messrs. Glover, fitted with an external heating jacket. 

The verv vital point of earthing all machine carcases and 
switchboards below ground through the medium of the armour 
has been anticipated on all work carried out by Messrs. Glover 
for some vears identicallv on the lines laid down bv the recent 
Home Office suggestions. The means of earthing advocated at 
bank are never to rely entirely on buried earth plates, which, 
being out of sight. are soon forgotten, and which, if efficient 
(that 1s, surrounded by breeze ina moist position), will. through 
their very effectiveness, last but a verv short time. Thev have 
made it a point for some vears to carrv heavy bonds from the 
armour sheathings at the supplv end to not less than three 
lugs bolted to the flanges of cast-iron water pipes, which are 
never empty of water. 

Armour has always been advocated for roadway or inbve 
cables, and special suspenders have been designed of an almost 
indestructible canvas material to take the place of the perish- 
able pig-skin suspenders, with their accompanying eyelet 
difficulty, generally used for such cables a few years ago. The 
illustration (Fig. 6) shows this light type of suspender, in 
which the non-resisting portion, recommended by the Home 
Office to cater for falls, is embodied in the 8-shaped link, which 
is manufactured in such thicknesses of galvanised wire as will 
only just carry the weight to be borne, drawing out when any 
excess occurs. А heavy type of sling (Fig. 7) is also shown 
for use on suspension work in the neighbourhood of coke ovens. 
Protective devices form too big a subject to enter into in a short 
article, but a verv effective gate-end arrangement, known as 
the '* Fisher-Revrolle " device, is supplied by Messrs. Glover. 
This is described in the article оп " Coal Cutting," by Mr. 
H. J. Fisher, which appears in another part of this issue. 


| 


Recording Tachograph for 
Winding Engines. 


One of the types of recording tachograph on the English 
market is that made under Dr. Horn’s patents for use in con- 
nection with winding and hauling engines. These tachographs 
work on the double-weight spring-controlled centrifugal prin- 
ciple. On either side of the driving spindle are two weights 
connected in pairs by diagonal rods. "These rods are pivotted 
on the spindle and are kept in an almost vertical position by 
means of a spiral spring the ends of which are fixed to each of 
the diagonal rods. When the spindle revolves, the weights 
move into а position more or less horizontal, which is deter- 
mined by the speed at which the spindle is revolving. This 
motion is transmitted to a small plunger which can move up 
and down inside the spindle and which revolves at the same 
speed as the spindle. Inside this plunger is а small ball fixed 
to the end of the rod connection to the pointer and recording 
pen. It will thus be seen that the actual rubbing connection 
between the moving and stationary parts presents a very small 
surface and in consequence vibrations are reduced to an abso- 
lute minimum. A special form of damper is fitted to eliminate 
the very small variations that are always present, and there- 
fore an absolute variationless sitting of the pointer and 
needle is said to be ensured. The recording drum of this 
instrument is fixed inside the casing, on the top of which is the 
dial. This drum is arranged vertically so that any portion of 
the record can be seen through the inspection glass. The 
chart is made to revolve by means of clockwork and the drum 


itself is lowered as it revolves, the record itself thus appearing 
spiralwise on the chart. 
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Combine High Electrical Efficiency 
with Sound Mechanical Construction. 


The losses are small; the regulation on both inductive and non-inductive circuits close ; the heating is uniformly 
distributed and the temperature rise under continuous full load, low, while the overload capacity is large. 


The windings are mechanically braced to withstand abnormal stresses. 


Made in all Types for all Services (up to 100,000 volts.). 
CARNEY & PEARN, Ltd. (Transformer Dept.). 


Head Office: NMutsford Мале Works, MANCHESTER, S.E. 
Telegrams: “INSULATION, MANCHESTER." | Telephone 1279 Boise. 
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Switehboards of the New Kleinfontein 
Consolidated Gold Mining Go. 


As has been pointed out in other parts of this issue, not the The main generating station of the group is situated at New 
least important part of the mining electrical equipment is the Kleinfontein, from which the sub-stations. five* in number 
switchgear. In its design certain conditions have to be fulfilled are fed by overhead transmission lines, the system emploved 
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Fic. 1.—Sectionat ELEVATION or MAIN SWITCHGEAR AT KLEINFONTEIN. 
10 order that the operation of the whole plant may be satisfac- being three-phase, and the pressure 20.000 volts. The switch- 
tory. The following brief description of the high-tension and gear in the main generating station is designed with a view to 
extra-high-tension switchgear, supplied by Messrs. Ferranti controlling eventually six three-phase generators working at 
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Fic. 2.—View or Mats OPERATING PANELS AT KLEINFONTEIN. 


Limited, for controlling the electrical power apparatus at the — 3.000 volts. six three-phase transformers stepping up the pres- 
oup of mines worked by the Kleinfontein Syndicate sure from 3.000 to 20.000 volts and six out-going overhead 
will enable our readers to determine how far this has been | | 


: A irt * Apex Gold Mining Со.. New Boxs>urg Mining Co.. Rand Klipfontein 
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feeders. At the present only three generators are installed 
and these are rated at 3,000 kw. each. Thev are turbine- 
driven and generate current at 3,000 volts with a frequency 
of 50. The excitation is provided for by common exciter bars 
which are fed from motor-generators, and also by a battery of 
66 cells having a capacity of 120 ampere hours. The present 
transformer installation consists of four step-up transformers, 
each having an output of 2,500 kw. These are wound mesh 
on the primary and star on the secondary side, and transform 
the current up from a pressure of 3,000 to 20,000 volts. The 
neutral point of the extra-high-tension system is not earthed 
whilst the neutral point of the high-tension system is directly 
earthed without the insertion of а resistance. Each generator 
has its neutral point brought out, and by means of a non-auto- 
matic hand-operated oil switch all these points can be connected 
to a common earthing bar. It is proposed at a future date to 


instal an automatic earthing arrangement by means of which 
it will be impossible to earth more than one generator neutral 


point at the same time. 


Fig. 3.— AUXILIARY SWITCHBOARD. 


A sectional elevation of the main board is given in Fig. 1. 
The switchgear consists of two main portions: the operat- 
Ing panels (Fig. 2) which are erected on a gallerv across the 
Whole width of the engine room. and the high-tension and extra- 
high-tension switchgear which is erected in a separate switch 
house : the auxiliary switchboard (Fig. 3) for the main station 
в placed underneath the gallery. From the operating panels 
u the engine room the high-tension and extra-high-tension 
switchgear in the switch house is electrically controlled. The 
high-tension and extra-high-tension apparatus are arranged 
in cells built up of brick and reinforced concrete. Each three- 
phase cireuit on the 3,000-volt system is separated from its 
neighbour һу a £bin. brick wall, whilst in the 20.000-volt 
switchgear not only the circuits but also the phases are sepa- 
rated from each other by similar walls. The 3,000-volt switch- 
gear 1s erected on the low-tension side of the switch house, the 
various cells being arranged back to back on each side of a 
vertical 14 in. brick wall. Commencing from the ground floor, 
the three-core cables from the generators end in trifurcating 
boxes, fixed to the 1£in. brick wall. From these cable re- 
celvers the bare copper rod connections pass through horizontal 
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concrete slabs into the current and potential transformer cells. 
The conductors pass thence through the second floor into the 
switch cells, and from the switches through the third floor into 
the isolating switch cubicles and "bus bar compartments. The 
"bus bars are divided from one another by horizontal concrete 
slabs and form a complete ring. Proceeding downwards from 
the 'bus bars on the other side of the vertical wall there are 
first the isolating switches on the third floor, the automatic 
oil switches on the second floor, and the current transformer 
cubicles on the first floor opposite the corresponding apparatus 
on the other side of the wall. The primary terminals ot the 
2,500 kw. transformers are connected by means of bare round 
copper rods to the terminals of the current transformers. 
From the secondary (20,000-volt) terminals the connections 
pass through large holesin the second floor to the automatic-oil 
switches, thence through the vertical wall to the current trans- 
formers, and through the third floor into the "bus bar com- 
partment. The oil switches for controlling the outgoing 
feeders are all erected on the third floor in a separate set of 


Wa 3 Fic. 4.—20,000-vorr MAIN SWITCH. 


cells. The conductors from the ‘bus bars pass through isolat- 
ing switches overhead fixed to the roof of the current. trans- 
former cells, from there through the auto-oil switches to the 
choking coils fixed against the main outside wall and then the 
conductors leave the building through isolating switches and 
suitable openings in the main wall. Proceeding downwards 
from where the lines enter the building. connections pass 
through the third floor into isolating switches and thence to 
the lightning arrester cells. all of which are erected on the second 
floor. The operating board as at present equipped consists on 
the low-tension side of four power transformer panels, three 
blank panels for future generators, three generator panels, one 
panel for automatic voltage regulation, two blank panels for 
future exciters. two exciter panels, one continuous-current 
motor generator panel, one group feeder panel, one pumping 
station panel. one 3,000-volt outgoing feeder panel and four 
outgoing overhead feeder panels. Each generator panel ix 
equipped with three ammeters, one voltmeter, one indicating 
wattmeter, one power factor indicator. three reverse relays, 
one fool-proof controller for the reverse-current switch. two 
indicating lamps for this switch, one field ammeter, one field 
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voltmeter, one double-pole field switch, two fuses, and one 
three-phase unbalanced wattmeter. In front of each generator 
panel is an iron pedestal containing the handwheel of the field 
regulator and the handle of the neutral point oil switch referred 
to above. The motor-generator panels controlling the con- 
tinuous-current side of two motor-generators contain : 
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automatic direct-current carbon circuit-breakers, two amme- 
ters, two voltmeters, two double-pole quick-break knife 
switches, four fuses, two shunt regulators and one direct-cur- 
rent watthour meter. Bath main transformer panel contains : 
three ammeters, one fool-proof Ferranti controller for operat- 
ing the two main switches, viz., one primary and secondary 


Fic. 6.—3,000-vorr Mars SWITCH. 


switch at the same time or one after the other by means of 
plugs, one overload relay installed on the primary side and one 
Merz-Price relay for the protection of the transformer. Each 
outgoing 20,000-volt feeder panel contains : three ammeters, 
one fool-proof controller, one set of indicating lamps, one over- 
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load relay and one three-phase unbalanced load watthour 
meter. The group feeder panel and the pumping station panel, 
as well as the outgoing 3,00-volt feeder panel, contain exactly 
the same apparatus and instruments as the 20,000-volt feeder 
panels Thetwo exciter panels each contain at the top :— three 
alternating-current ammeters for the alternating-current side 
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SUB-STATION BOARD. 


of the motor-generator, one overload relay, one fool-proof con- 
troller and one set of indicating lamps, one direct-current 
ammeter, one direct-current voltmeter, one handwheel for the 
liquid starters for starting the motor-generators from the direct- 
current side, one handwheel for the shunt regulator, one double- 
pole field switch two fuses, and one three-phase unbalanced 
watthour meter. Underneath the switchboard gallery in the 
engine room is erected the switchgear for controlling the power 
and lighting supply of the station itself. It consists of a high- 
tension switchboard containing three panels for the control of 
the power and lighting transformers situated immediately at 
the back behind the main wall and of a low-tension switch- 
board containing the apparatus for controlling the low-tension 
side of the transformers and the power and lighting distri- 
butors. 

The switchgear generally possesses all the automatic pro- 
tective devices which are now considered to be up-to- 
date and efficient. The generators have been provided with 
reverse power relays only. The main transformers are pro- 
tected by means of the discriminating Merz-Price system and 
with overload protection on the primary side only. The group 
feeders and outgoing extra-high-tension feeders are also pro- 
vided with auto-time limit overload devices. 

s Having dealt with the general arrangement, it may be of 
interest to describe some of the apparatus in greater detail. 
The main switches naturally take first place. Аз already 
shortly indicated, all the main oil switches are electrically 
operated and are of the well-known Ferranti-Field design They 
are solenoid operated the co ilsbeing energised at 100 volts. by the 
battery referred to above. The 3,000-volt main switches are 
all of the same size as far as breaking capacity is concerned. They 
are of the largest size yet manufactured by Messrs. Ferranti, 
and are capable of breaking 30,000 kw. without the least diffi- 
culty. They only differ from one another as regards current- 
carrying capacity in order to suit the normal loads of the various 
circuits. As will be seen from the illustration (Fig. 6) each phase 
is interrupted in a separate tank, the total break per phase 
being 18 in. under oil. The 20,000-volt switches (Fig. 4) are 
of Messrs. Ferranti's standard 30,000 volt size. They are 
different from the 3,000-volt switches in that each phase has 
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a separate switch erected in a separate cubicle. On top of the 
switches and separated therefrom by a horizontal concrete 
slab is fixed the operating gear, consisting of a powerful solenoid 
which by a suitable arrangement of levers operates the three- 
single-phase switches at the same time. In each switch cubicle 
there is mounted against the wall a suitable terminal board to 
which are connected the ends of the steel armoured multi-core 
cable, thus forming the link between the fool-proof controller 
on the operating panel and the switch, the multi-core cable being 
«onnected to similar terminal boards at the back of the operat- 
ing panels. The isolating switches are of Messrs. Ferranti’s 
standard design and are very substantially built. As already 
indicated ahove, the bus bars are on the ring main system and 
suitable isolating switches are installed in the run of the "bus 
bars in order completely to isolate not only a particular cir- 
cuit but also that part of the 'bus bar to which that circuit has 
connected. The 3,000-volt ‘bus bars have each a section of 
3'sq. in. They are of the laminated type and are supported 
by substantial insulators cemented into the wall. The 20,000- 
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volt insulators used throughout are of Messrs. Ferranti's stan- 
dard 30,000-volt size. and are of the built-up tvpe having two 
* petticoats.” 

All current and potential transformers are of the enclosed 
oil-cooled type, and altogether the whole switchgear has been 
designed to withstand the South African climate. "The metal 
framework of the operating board and that of the high-tension 
and extra-high-tension compartments, as well as the cases of 
all transformers and switches, the cable receivers, and the 
secondaries of all instrument transformers, are effectively 
earthed by means of bare copper strips which are connected to 
the main earthing bar of the station. Тһе switchgear in the five 
sub-stations (Fig. 5) is of similar design to that of the main 
station, with the exception that all the oil switches are of the 
mechanically remote controlled type. The whole of the switch- 
gear m the main station and sub-stations were designed and 
built Бу Messrs. Ferranti in their Hollinwood works, and it 
goes without saving that the work turned out bv them is 
throughout of first-class finish and workmanship. 


G.E.C. Electric 


The great development of electrically driven haulage gear 
in mines cannot be better exemplified than by referring to some 


typical installations which have been supplied by the Genera] 


^ 
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Electrice Co. We give below details of two such installations 
which they have recently carried out. 

Fig. З shows the 20 н.р. main and tail haulage gear supplied 
by them to the Thornbury Colliery. This gear is driven by a 


Fic. 2. —G.E.C. PORTABLE Pump. 


20 н.р. three-phase slip-ring motor runnin 
min. and working on a 450 to 500 volts cire 
10. The gearing is proportioned to giv 
per hour. The motor has gas-tight 


ng at 760 revs. per 
wit with a frequency of 
e a rope speed of 6 miles 
slip-rings and is supplied 


Haulage Gear. 


with an oil immersed controller for regulating the speed. 
Fig. 2 represents a 7 H.P. squirrel-cage motor working on a 
140-volt circuit with a frequency of 40. It runs at 1,160 revs. 
per min., and drives through gear- 
ing à three-throw portable ram 
pump, which is capable of deliver- 
ing 100 gallons per minute against 
a head of 100 ft. The rams are 
Sin. in diameter of the trunk 
уре. and have а біп. stroke. 
The motor is of the squirrel-cage 
tvpe, and is started by means of 
an oil-immersed auto - trans - 
former. Fig. 1 shows the 350 н.р. 
haulage gear supplied to the 
Weardale Coal Company. The 
motor is 350 н.р., and works on 
а 3.000-volt 40-frequency circuit. 
It runs at 335 revs. per min.. and 
its controller is capable of start- 
ig it against full-load torque 


ло. L—350 н.р. HAULAGE — once in every 7 minutes, and also 
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-load 
of regulating the speed down to one-seventh of s e 
speed for one hour. The gearing 1$ $0 proportion 
speed of the ropes is 14 miles per hour, аһ 
capable of accommodating 2 miles of rope. 
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Controllers and Resistances in Mines. 
By EDMUND GARSIDE. 


(Of Engineering Instruments, Ltd.) 


In view of the Report of the Departmental Committee and 
their suggestions for the modification of the existing Special 
Rules for the use of electricity in mines, it will be necessary for 
designers to consider the question of resistances to comply with 
the rules. | 

In the application of motor driving in coal mines the most 
dificult conditions which require fulfilling in regard to resis- 
tance design are for resistances for use with controllers operat- 
ing large motors driving main and tail haulage gears. In this 
class of drive, in many cases, it is necessary to run the motor 
dead slow with very light loads, and also at all speeds. from 
15 per cent. of full speed up to full speed, with varying con- 
ditions of load, from practically no load to full load. Con- 
siderable difficulty has been experienced in meeting these con- 
ditions owing to the space required for the resistances and 
their high cost. The type of resistance usually used is of the 
cast-iron “grid type in ventilated cases, this having been the 


Fia, 1.—MixNiNG CONTROLLER. 


standard type of resistance for controller work for industrial 
Purposes, 

Owing to the above difficulties the tendency during the past 
few vears has been in favour of using a liquid controller, the 
controller and resistances being a self-contained piece of 


Apparatus. This type of controller has been used largely for 
ulage work, but owing to the fact that liquid has to be 
"mployed it has several disadvantages which do not exist with 
Properly designed controllers with metallic resistances. In 


* 


the later designs of liquid controllers for large motors where а 
large amount of control is required, and consequently where 
а large amount of energy has to be dissipated in the resistances, 
water-cooling circulating pipes have been employed to cool the 
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Fic. 2,—OIL Tank, мии RESISTANCE. 


liquid of the controller, water being pumpea through the cir- 
culating pipes by means of a small centrifugal pump fixed on 
the haulage bed plate and driven from the haulage gear. 

This method of dissipating the energy expended in the resis- 
tances in heat has proved very satisfactory owing to the fact 
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Ес. 3.—ELEVATION ОЕ HAULAGE CONTROLLER GEAR, 


that when the haulage gear is running light, and at a high 
speed, а greater quantity of water is circulated through the 
tubes, and thus cools the resistances between the runs. The 
amount of active material, therefore, in the resistances 13 
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reduced to а minimum, with a, resulting saving in space 
occupied-and also in cost. ~ E Жу E E 

The liquid controller, however. has serious disadvantages 
owing to the presence of the liquid, making it extremely diffi- 
cult to obtain efficient insulation. Also, there is considerable 
loss of liquid by evaporation at temperatures which exist in 
mines, and also loss due to steam being generated in the con- 
troller when the liquid is called upon to dissipate any con- 
siderable amount of energy. In situations where resistances 
have to be totally enclosed it would, therefore, appear that 
the employment of liquid controllers offers difficulties which 
will be bv no means easy of solution. 

In the liquid tvpe of controller it is usual to arrange for the 
dipper plates never to break circuit; there is, therefore, a 
danger, if periodical inspection is not maintained, as the loss 
of liquid by evaporation will so lower the level as to cause the 
dipper plates to open circuit when the controller is in the 
position where all the resistance should be in circuit. 

It would appear, therefore, that the type of controller and 
resistances for the control of motors in mines to comply with 
the suggested modifications of the Special Rules should be so 
designed that the controller contacts and the resistances be 
totally immersed in oil, the resistances being of the metallic 
type contained in totally enclosed oil-filled tanks. Water- 
:ooling circulating pipes should then be provided in the resis- 
tance tanks having sufficient area to keep the oil at a normal 
temperature when the resistances are dissipating the maximum 
amount of energy required. The circulating pipes should be 
fed with water by a small centrifugal pump driven by the 
haulage gear. The amount of water required will, of course, 
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Fig. 4.—PLAN ОЕ HAULAGE CONTROLLER GEAR. 


depend upon the energy to be dissipated, and in some cases 
a water tank would be required with a ball tap to maintain the 
level. Iu some situations, where the controllers are in the 
vicinity of pumping plants, mine water might be used for cooling 
purposes. | 

А few controllers and resistances built on this principle have 
been in operation in this country in mines for some years and 
have given entire satisfaction, and the suggested modifications 
to the Special Rules should call for their extended use. Аз an 
instance of an equipment of this type the following particulars 
of an installation will, no doubt, be of interest to designers. 

The illustrations are of two controllers installed in a mine in 
the county of Durham, each capable of controlling a 400 Н.Р. 
2,750 volt 50 cycle reversible motor, direct coupled to a main 
and tail haulage gear. The resistances are designed to give 
50 per cent. speed regulation with full load on the motor, and, 
further, capable of running the motor dead slow with 10 per 
cent. of full load for winding in the haulage rope. The con- 
troller shown in Fig. 1 is provided with 15 running points per 
phase, all the contacts being oil immersed, each breaking point 
being effected by a quick make-and-break switch, the speed of 
the make-and-break being out of the control of the operator 
the length of break being 44 in. The controller is connected 
to the rotor resistances, the rotor being wound for 500 volta. 
The high-tension reversing switch is mounted in the founda- 
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tions below the floor level, and is interlocked with the controlle: 
-hand wheel. -All the high-tension switching arrangements and 
cables are, therefore, below the floor level in the cable trenches. 
The resistances shown in Fig. 2 are of the unit type divided 
into three sets, one tank with its resistances being provided 
for each phase. The resistances are entirely immersed in oil, 
cach tank containing four sets of copper circulating coil pipes 
connected in parallel with the main water supply provided 
by the centrifugal pump on the haulage bedplate. The general 
a‘rangement of the lay-out of the controller, together with its 
resistances, is shown in elevation on Fig. З and in plan on Fig. 4. 
With the above arrangement of the resistances, perfect cooling 
can be maintained, and there is no danger of arcing in the event 
of the resistance burning out, as any arc so formed is imme- 
diately damped by the oil. This type of apparatus, while being 
slightly more costly in the first iustance, provides every 
security to the mine, renders open arcing an impossibility and 
meets the requirements of the Special Rules. | 


Progress in Mining 
Switehgear. 


One of the most noticeable features in recent development: 
of mining switchgear has been the total abolition of the use of 
slate or marble for supporting the various apparatus. In а 


Fig. 1.—INVERTED Tyre MINING PILLAR. 


modern colliery such material is only to be found in the 
generating station, where appearance may sometimes warrant 
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had its rise in the now old-fashioned invert od ty ese were 
(see Fig. 1). As will oe see! from the illustrat 
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of mining switchgear was that they were so strongly constructed 
that they could well withstand the extremely rough usage 
which was to be expected, ind they were moreover arranged 


isolating switch before the oil switch circuit Was opened, and 
also to prevent the door being opened until both these switches 
Were previously opered. As a d'rect daseandant of this in- 


"Ia. 3.—MINING DisTRIBUTION Boanp. 


verted type of pillar there came the sheet iron or wardrobe 
Construction which, in various forms, has now been taken up by 
the majority of the leading manufacturers in this country and 
n this class of apparatus the chief object has been not 
^0 much to secure economy in spaca, but rather to ensure that 
‘lllspparatus 13 80 arranged a3 to be fool-proof in operation, 
| T i n Within the sheet-iron cubicles as widely apart 

Лауе been the сазе had the ordinary form of cellular 
cen adopted. This class of gear is primaril y 
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Intend 
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l5 nig Station service Bint 
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within the le fee ound, the British үү estinghouse Co. have, 
ears, developed a new form of apparatus, 
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which they term their type “N” switchgear. In its simplest 
and original form it is shown in Fig. 2. which illustrates а. 100. 
ampere low-voltage unit. The most noticeable feature of 


this type of apparatus is its extreme flexibility, the completed 
units being built up of separate interchangeable portions, most 
of which are so ingeniously designed as to be usable for severa] 


different purposes, 


Fia. ).—ANOTHER ТҮРЕ or 
MINING PANEL. 


Fia. 6. — ЗТАХОАКО GATE Exp Вох WITH 
ÁNDERSON Boyes TRAILING CABLE Русо, 


Thus, in Fig. 3 is shown à complete distribution sw; tchboard 
arranged for a 200-ampere incoming"circuit, and four outgoing 
circuits of 100 amperes. The total height of this switchboard 
need not exceed 44 in. ; it will thus be seen that this apparatus 
13 suited for use in very shallow headings indeed. ! 

Further forms of this apparatus are shown in Fig. 5, which 
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illustrates а low-voltagze switch working in conjunction rg 
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an oil-immersed star delta starter, and also Fie. 6 which | lows 

the standard gate end box complete with an PR cas 

oe | de 42 р TM . € е appa-. 
trailing cable plug. In this case the total In mht o PI 
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ratus із 20 in. This apparatus is also built for use on higher 
voltages, Fig. 4 showing the arrangement of the 6,600-volt 
pillar, while Fig. 7 shows à 3.300-volt pillar. This latter iliustra- 
tion also serves very effectively to illustrate the arrangement of 
isolating plugs which are so important a feature of the “5” 
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every precaution must be taken to make the installation safe 
regardless of expense. | 
Hitherto one of the most likely places for a fault to occur 
has been the switehboard, with its numerous connections, 
cables and other apparatus. The board shown in the illus- 


Fic. 8.—WESTINGHOUSE DIRECT-CURRENT FLAME PROOF Bw IrTCH UNITS. 


type switehgear. The apparatus 13 so designed that access 
cannot be obtained to any of the current-carrying parts of the 
switch until the switch is actually isolated from the line, and 
also from the outgoing cables. The interlocking devices 
included are complete in every particular, and, it is claime 1, 
render it an absolute impossibility for the operator to receive 
&shock. ' : | m 

Бог direct current service, the Westinghouse Company still 
employ their well-known flame-proof switch units which are 
illustrated by Fig. 8. The principle on which these units is 
constructed is to build the fixed and hinged portions of each 
switch or fuse unit in such a manner that a circular V-shaped 
tongue on the one fits into a corresponding circular V-shaped 
groove in the other. Ву this means any flame which might be 
caused ‘by ‘an arc within the switch case cannot be trans- 
mitted to the atmosphere without, as it would first of all have 
to pass between closely fitting ,metal surfaces for a long 


distance, and these would effectually cool the gases so as to 
render them" harmless. 


Ар Up-to-date (Dining 
Switehboard. 


It is obvious that electric installations in mines have to be 
treated from an altogether different point of view than ordinary 
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Fia. 1.—Back VIEW OF G.E.C. Мхіха BOARD. 


surface installations, as a breakdown in the motive power of a 
mine will probably have disastrous consequences. Therefore 


trations, which has been designed and manufactured by the 
General Electrie Co. for colliery work, is a very good example 
of an up-to-date mining switchboard. The term “ switch- 
board ” is rather misplaced when applied to an installation of 
this description, which has, as will be seen, very little in 
common with the old time-honoured marble and slate boards. 
As a matter of fact no marble or slate is used whatever, steel 
plates having taken their place. 


The * board ” consists of six cubicles formed by steel plates 


Fic. 2.—Front VIEW OF G.E.C. 
МіхІХа BOARD. 


bolted to an angle iron framework. Each cubicle accommcdates 
оле set of gear which serves one particular purpose, the only 
connecting link being the 'bus bars ard the low-tension 
instrument and syachronising wires. The cubicles from the 
right to the left of theobserver, looking at the front of the board, 
deal with the following duties :— | 

No. 1: One 750 kw. 3,000-volt three- phase durbo-alternator, fot 
which is provided one maximum releas* oil swit»h, three series trans- 
f .r nera, an ammeter. one potential transformer, a voltmeter, synchronis- 
ing plug. and high-tension disconnecting links. No 2: High-tension 
disconnecting links, three-phase potential transformer, synchroscope, leak 
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age indicator, and indicating wattmeter for the alternator on No.3. No. 3: 
One interconnecting feeder. The gear provided is the same as on No. 1, 
with the addition of a watt-hour meter in place of the indicating wattmeter, 
Nos. 4, 5 and 6 are for three feeders, two of 750 kw. and one of 150kw, 
capacity. The gear provided for each is а three-pole disconnecting link, 
three series transformers, one three-pole maximum release high-tension 
oil switch, an ammeter and a watt-hour meter. | | 

All the oil switch trip coils are provided with time limit 
fuses across their terminals. These fuses are of the porcelain 
handle type, and can be seen in the front view of the “ board ” 
(Fig. 2). 

The 'bus bars are carried in three horizontal chambers 
running along the whole length of the top of the “ board." The 
chambers are formed by steel plates on the top and sides, and 
Directly under the 'bus bars in each 
disconnecting links on the side plates 
which Separate two adjacent cu bicles. "The access doors at the 
back of the cubicles only reach just below the lower or hinged 
contacts of the isolating links while the upper contacts, which 
are connected to the "bus bars and which form the only live 
metal parts in the cubicle when the disconnecting links are 
switched out, are covered up by steel plates bolted to the angle 
Irons forming the frame. This can be plainly seen by referring 
to the back view (Fig. 1). The three disconnecting links of 
each cubicle are connected together into a three-pole switch in 
the manner shown in Fig. 3, which illustration shows а cubicle 


Fis. 3. 
with a : ; 
чү шр of steel plates removed. Tt will be seen that 
Ping bar in the ordinary sense is used, and that? each 


individual Linke ; | | it 
lator Е. 18 attached to a ribbed vitreous porcelain insu- 


3 In turn attached to a crank: > ^ comme 

operating ап. attache da crank on the common 
ПЕ Method, it is 
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claimed, ensures perfect insulation, and at 
with the necessity of cutting slots in 
i for the cou ling 
locked ma M | Fig. 2) is jos 
Possible to on Sor In the rear in such a way that it is im- 
ne | the disconnecting links are 
the disconnecting links as long as the 

we OU switches are mounted on the front steel 
Dicle under the operating shaft of the Isolating 
ils be ciocked with the latter in such a way that 
И о if the isolating links gre switched In, 
"stem of EE 93ed, they lock the Isolating links. This 
^ 9CRIng makes the board quite fool-proof, for it is 
break the circuit with the disconnecting links, 
d ag long as the oil switch ig closed, and it is 

( of the cubicles as long as the 
ате Switched in. Furthermore it is im- 


e to 8 23 . . A " ; 
en, © SWitch in the disconnecting links as long as the door 
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New Oil-break 


Suditehes for Mining Work. 


The ever-increasing application of electricity to mining, and 


the need for 


safety and reliability—more especially the neces- 


sity of complying with the requirements specified by the recent 


Fia. 1.—Typican “Uy 
SWITCH FOR MINING 


Royal Commission—have resulted in improvements in, 


new types of, switch 
electrical energy. 


Fig, оН... Оп, BREAK 
SWITCH, 


әх” Оп, 
WORK. 


and 
gear to adequately control the supply of 


| Each application of electrical power to a new industry calls 


Fic. 3.—MrTA4oD or 
ATTACHING CABLE JUNC- 
TION Box то Oir Сох- 
TAINER.. 
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«10. 4.—O break IsoLaTING Switcn Вох 
WITH CABLE AND SEALING BOXES. 


for special designs of machines and switchgear ; s d 
essential, for mining purposes, that the switchgear en | x » i 
in design, capable of use without damage by unskilled labour 
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and flame-proof. It is now some seven years since the Union 
Electric Co. commenced the manufacture of special types of 
oil-break switchgear having the above characteristics and 
Suitable for severe working conditions; and they adopted the 
then exceptional feature of placing all circuit terminals in the 
base of the oil-container. A typical switch of this pattern is 
shown in Fig. 1. It is a triple-pole, oil- break, flame-proof 


switch, which is generally used in the Union switchboards of 
the carriage type. In these cases the switch units are mounted 
in east-iron frames with wheels travelling on cast-iron eanti- 


Fig, 5.—^ Uston " Minina Freeper Волк. 


lever brackets, behind which are the chambers for ’bus bars 
and isolating links. This system embodies the Union Electric 
Co.’s latest improvements for securing absolute safety when 
used in underground positions. By the special system of elec- 
trical and mechanical interlocking, it is said to be impossible 
under any conditions for live parts to be exposed. This result 
is obtained as follows :—Connection between the switch unit 
and the "bus bars is made through switch-fingers at the back 


lic, 6.—SrcTION INSULATOR FOR UNDERGROUND USE. 


of the unit, and at the front of the 'bus bar chamber. Con- 
nection to the no-volt trip-coil of the switch is made in a similar 
manner. The lever for withdrawing the switch carriage is so 
arranged that the no-volt trip contacts are disconnected by the 
slightest movement towards the “out” position; while, con- 
versely, the no-volt trip contacts are closed last thing. 
Supposing the switch to be “in”; any attempt to break 
circuit by the isolating link will first break the no-volt release 
circuit, caus'ng the oil switch to trip out automatically. On the 
other hand, if the carriage is “ out " the switch cannot be closed, 
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as it will be instantly tripped by the no-volt release, this effect 
being maintained until the carriage is right home and contact 
is established with the 'bus bars. If the carriage should have 
to be withdrawn for any purpose, the opening in the ’bus bar 
chamber is closed by a sliding panel, and secured with a pad- 


lock; enabling the rest of the board to be used with entire 
safety. 


Pav. ts ! самт Үү” 
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Fig. 7.— DIAGRAM ок SECTION INSULATOR FOR UNDERGROUND USE. 


The overload coils are in the high-tension circuit and oil. 
immersed, securing better insulation and thus ensuring frec- 
dom from breakdown; owing to the direct operation there i5, 
it 18 claimed, less complication than in the case of transformer- 
operated overload trips. The use of undertype circuit connec- 
tions gives every facility for compact assembly of the switcli 
units. 

А switch system of this type is easily handled by unskilled 
operators with perfect safety; а great advantage for those 
power users who require that the electrical plant shall be 
controlled by unskilled workmen. 

Figs. 2 and 5 show switches similar in design to the previous 
one, but suitable for higher pressures and larger currents. We 
illustrate in Fig. 5 a feeder board composed of these units. In 
special cases the overload trips can be supplied to secure a 
definite time-lag irrespective of the value of the overload cur- 
rent, so that it is possible to ensure that the switches shall be 
released in a definite order. In this type of switch design the 
cable junction-box may be attached directly to the oil-con- 
tainer, as shown in Fig. 3. This form of construction has been 
very largely adopted in gassv mines. 

Fig. 4 illustrates an oil-break isolating switch-box with cable- 
and sealing boxes. А number of isolating switches are аз- 
sembled, with the requisite из bars, in a large oil tank. For 
cach set, cable-end sealing boxes are provided. The switches 
are operated by a loose key, aud are fitted with an indicating 
device showing the “in” and “out” positions. The principal 
advantages of this arrangement are that the distributing centre 
occupies a very small space, while, owing to the complete 
enclosure of live parts, the apparatus can be used in gassy 
positions. 

Figs. 6 and 7 show a section isolator for underground use, 
with cable-end sealing boxes attached. This consists of a 
triple-pole oil-break sectionalising switch, mounted in a cast- 
iron sealing chamber. In use it is sunk in the cable trench, 


the cover and operating handle being accessible through > 
manhole. 
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Westinghouse Liquid Control 
Gear for use in Mines. 


There exists at the present time a strong objection on the 
part of many enginecrs to liquid control apparatus. This 
objection is probably due to the fact that this type of gear can 
be manufactured for a very much lower price than metallic 
apparatus, and consequently the market has been flooded with 
cheap liquid starters and controllers which make no pretence 
at liberal rating in their design. As a result, liquid control 
apparatus has come to be regarded as representing the cheapest 
possible practice, a condition obtained at the expense of 


quality, 


Liquid control gear, notwithstanding, possesses many 


advantages over metallic apparatus while its disadvantages 
practically disappear if the design is suitable. The most 
general objection raised is the “ messy ” nature of the resistance 
element, which gets spilt and boils, the steam condensing on 
the insulation and possibly breaking it down. A little con- 
sideration, however, will show that the resistance solution is 
no worse as regards spilling than the oil in oil immersed 
apparatus, which it is absolutely necessary to use in many 
cases for colliery or high-tension work. With regard to the 


Fic, 1.—Reversixe LIQUID CONTROLLER FOR 1,500 H.P. MOTORS. 


latter objection it should be remembered that no boiling and 
very little steaming should occur when gear is properly rated 
for the work it has to do. It may be assumed, therefore, that 
if boiling or steaming does oecur that the gear is too small. 

The British Westinghouse Co. have kept the above objec- 
tions in view when designing their present line of liquid con- 
trollers, and although their apparatus is in general no cheaper 
than their metallic control gear, they claim that when used on 
the Specified ratings the trouble of excessive steaming or boiling 
ot the resistance hquid is wholly absent. Further, this class 


0 . ; у Я А 
f apparatus gives uniform speed acceleration without jumps, 


ied speed adjustment is as wide as can be desired. As 
while 3 repairs, these are small, and can be effected on the site, 
e owing to the simplicity of the contacts and connections, 
un UE that has to be done on them is absolutely straight- 
li ibis Also with а liquid controller the resistance of the 
k | 'd can be altered simply by strengthening or weakening the 
“ition. Thus any adjustments that may become necessary 


is made on the site without trouble. | 
e describe herewith one or two patterns of Westinghouse 


liquid control apparatus. We may first mention a reversible 
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haulage motor liquid controller with handwheel operating gear. 
The design of this apparatus is such that the rotor circuit is 
never broken, all the circuit breaking being done on the stator 
by oil immersed dust-proof reversing switches. АП parts of 
the controller are entirely enclosed, and one operating hand- 
wheel performs all operations of reversing and bringing up to 
speed. Ten turns of the hand wheel are sufficient to move the. 
controller from the “ой” to full “оп” position in either 
direction, thus enabling the operator to start or stop quickly. 
Cooling water is circulated through pipes immersed in the 
resistance liquid. Fig. 1 shows a reversing liquid controller 
for use with large winding gear motors, and in cases where 
exceptional speed variations with widely varying loads are 
likely to be met with. The particular controller illustrated is 
suitable for use with a 1,500 н.р. winding engine motor. The 
controller is of the sluice gate type, that is, it consists of two 
tanks through which the resistance liquid is kept in continuous 
cireulation by a small motor.driven pump. The three elec- 
trodes connected to the slip-rings of the motor are in the upper 
tank, and the level of the resistance liquid in this is raised or 


Fic. 2.—AUTOMATIC SLIP REGULATOR FOR WINDING MOTORS, 


lowered by the operator raising or lowering the sluice gate 
which is worked through rods and links from a lever or hand- 
wheel on the driver’s platform. The stator reversing switches 
are also operated from the same lever. The operating lever is 
not shown in the illustration, the two handwheels shown at the 
left hand side being one for the valve in the delivery pipe for 
the circulating pump, and the lowering gear for the oil tanks 
and the reversing switches. It will be noted that with this 
arrangement of controller the maximum speed of acceleration 
is entirely out of the driver's hands, and is regulated by the 
rate of flow of the liquid into the upper tank. This can be 
adjusted to suit conditions by the valve mentioned above, 
which can be set on site and then locked. The whole of the 
cooling coils for the resistance liquid are arranged in the lower 
of the two tanks. | 

With regard to the stator reversing switches which are used 
with all these controllers, they are of the oil break tvpe and are 
enclosed in dust-proof cases. Owing to the frequent and heavy 
service ordinary oil switches are not suitable, and those used 
have been specially designed for the controllers. They are of 
the strongest possible tvpe to withstand the very heavy 
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service. The contacts are of the copper butt pattern, and are 
supplemented by laminated copper brushes where very heavy 
currents are likely to be employed. The final break is always 
taken on the copper butts which are easily and cheaply renew- 
able. As mentioned above, the switches are operated from the 
game lever or handwheel as the rotor electrodes or sluice gate, 
and are fully interlocked. s 

Fig. 2 shows an automatic slip regulator for use with winding 
or rolling mill motors where some form of load equalising is in 
use. Theapparatus consists of a liquid resistance connected in 
the rotor circuit of the motor, and a small auxiliary motor, or 
“ motor magnet " аз it is called, for cutting this resistance in and 
out of circuit. The motor magnet is supplied from trans- 
formers in the stator circuit of the main motor, these trans- 
formers being shown in the illustration. The apparatus is 
employed in cases where a flywheel is used on the main motor 
shaft. The motor magnet is so adjusted that when the load 
exceeds a predetermined value the liquid resistance is inserted 
in the rotor circuit by the motor magnet raising the electrodes. 
Thus the slip of the motor is increased and the excess load is 
thrown on to the flywheel. On the other hand, when the load 
drops below a certain value, resistance is cut out of the rotor 
circuit, the motor speeds up, and energy is stored in the flywheel. 
In this way the load on the line can be kept practically constant, 
all fluctuations being taken by the flywheel. | 


* Vickers'' Oil-immersed 


Controller. 


The accompanying illustrations show a 180 н.р. 2,000 volt, 
three-phase oil-immersed controller recently manufactured by 
the Electric & Ordnance Accessories Co., of Birmingham, for 
the control of a main haulage gear in a South Wales colliery. 
The controller consists of a high-tension reversing switch for 
breaking the main stator circuit on all three phases, and of a 


rotor switch of the barrel type for cutting out resistance in 
the rotor circuit. 


^ 


Fig. L.—Vickers OIL-JMMERSED CONTROLLER OPEN, SLOWING 
OPERATING HANDLE. 


The rotor switch consists of two barrels mechanically coupled 
together. These barrels, with their fingers, are mounted on 
the cast-iron lids, which cannot be shut down unless both 
barrels are in the “ой” position—although when the lids are 
open, either barrel may be moved quite freely. These lids are 
hinged to the main frame so as to form a cover for this portion 
of the controller, and are raised and lowered by means of the 
handle and worm-gearing shown in Fig. 1. All the contacts 
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and fingers on the rotor barrels are readily accessible for 
cleaning and adjustment when the lids are raised. 

The controller gives 14 running positions in each direction, 
the resistance being cut out equally in all three phases at each 
step. The controller is operated by means of the vertical 
handle, which is provided with a spring catch to prevent un- 
intentionally reversing or starting the motor when returning to 
the “off” position. 

The high-tension reversing switch is of the oil-immersed 
type, is insulated throughout with porcelain, and is so fixed to 
the framework that its tank can be readily lowered for clean- 
ing and adjusting the contacts. Although the reversing switch 
is fully capable of breaking the full-load current, it is so 
coupled to the rotor barrels that the stator circuit is made 
before, and broken after, the rotor circuit, so that the reversing 
switch is never called upon to deal with the full-load current. 


Fic. 2.—View or THE CONTROLLER IN WORKING POSITION. 


The oil tank for the rotor barrel is of welded sheet-iron con- 
struction. It is slung by bolts from the framework and is 
capable of being lowered if required. This, however, should 
not be necessary, asa plug is provided in the bottom for 
draining off the oil. To prevent an excess of oil in the tank, 
an overflow pipe is also fitted. 

In general, the construction is very substantial and, there- 
fore, specially suitable for its particular duty. Parts hable to 
wear quickly, such as contacts and fingers, are readily renew- 


able at small cost. Fig. 2 shows the coniroller in the working 
position. 
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Меш Three-phase Motor 
Suditeb Panel. 


Following the example of their well-known ** Salford" iron- 
clad gear, the General Electric Co. have now put on the market 
the switch pillar shown in the accompanying illustration. The 
pillar has been specially designed for the control of reversible 
three-phase motors employed for industrial purposes, but it is, 
of course, with slight modifications, equally suitable for con- 
tinuous-current motors. 

The switch is of the drum or controller type and is very sub- 
stantial, mica insulation being used throughout. It is con- 
tained in a strong water-proof cast-iron case, which is provided 
with an earthing screw. Another cast-iron box mounted above 
the switch contains the fuses. This box is also made very 
strong and its cover is interlocked with the switch handle 
below in such a way that it can only be opened when the 
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switch is in the ‘‘off” position, while it locks in its turn the 
switch handle as long as the box is open. This interlocking is 
effected by a strong lever pivoted on the fuse box and linked 
with the cover so that it swings outwards when the cover is 
opened and’ inward when it is closed. The lever is provided 
on ite lower side with a strong steel pin which engages with a 
cam on the switch handle. This cam prevents the pin from 
moving outward in any but the “off” position. In the “off” 
position a slot in the cam is opposite the pin and this latter 
enters the slot when the cover of the fuse box is opened thus 
locking the switch handle. 
partitioned off into three separate compartments by heavy 
“Megorine” partitions, thus each fuse 1s effectively isolated 
and s “short ’-circuit or an “ earth" cannot take place. The 
fuses themselves are the standard G.E.C. porcelain handle 
Bobbin pattern. The bases which carry the contact clips are of 
vitreous porcelain. То the upper part of the fuse box an am- 
meter case i8 bolted, the joint being water-tight. This ammeter 
case 18 as substantial as the rest of the apparatus and ample 
allowance is made for easv connecting up. The ammeter is 


View. or G.E.C. Motor SwitcH PANEL. | 


thus enclosed in an additional cast-iron box and supported on 
insulation so as to make the clearances of the ammeter equal the 
dearances of the switch. The whole pillar is of pleasant 
appearance and it will be agreed that it not only looks, but 
also is, a thoroughly sound job. 


—€— ed 


lron-elad Quick-break Lever 
Suuditch. 


The ironclad combined quick-break lever switch and fuses 
made by the Electric & Ordnance Accessories Co. has been 
specially designed for house service and motor work, but it is 
equally applicable to mining. Its purpose is to replace the more 
or legs unsatisfactory arrangements hitherto employed, and in 
itself it 18 said to be a substitute for the three separate devices 
almost invariably used for controlling and protecting lighting 
and motor installations, viz. :—the double-pole open or semi- 
enclosed main switch and the two single-pole main fuses with 
their necessary connecting cables. For motor work particularly, 
the switch has effected a great change in the hitherto generally 
Accepted practice, since first it was put on the market some 
two years ago. Its water-tight, gas-tight, dust-proof, fire-proof, 
and fool-proof features are what might be termed critical points 
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in а Switch intended for general industrial work, or installed 
in difficult and perhaps dangerous situations in factories, mills, 
and itis considered by the makers thst the claim that these 
features are possessed by their switch, is a perfectly reasonable 


one. 


grain cast iron, asbestos lined, and is provided with inlet and 
outlet glands, tapped for simplex or other screwed conduit, or 
untapped and specially rimered to receive the leads. Four 
lugs are provided for fixing to wall or panel runner. Separate 
slate bases are provided for each pole, on which are mounted 
renewable copper contacts and sweating sockets, the bases 
being thoroughly well insulated from the iron case, and the 
poles separated by a substantial insulating fillet. The switch 
lever and all the outside parts are insulated, an earthing ter- 
minal being provided. The resistance of the switch is low, all 
current-carrying parts are of ample capacity, thereby obviating 
any possibility of heating. The make-and-break mechanism 
is simple in design, the actual quick-make and break being 


The case of the switch, which we illustrate herewith, is of a fine 


-—- 


operated by inclined angle pieces cast solid with the 


bottom case in conjunction with two special plungers fitted 
with steel pulleys on the brass switch blade and fuse carrying 
body. In closing the switch each plunger engages with one 
of the angle pieces, and is under compression until the apex 


Vickers Q.B. Геукв Switcu. 


of the angle piece 18 reached, when the compression 18 released 
and, due to the inclined surface of the angle piece, the switch 


blades are rapidly driven home on to the contacts, and a quick- : 


make effected. 
opening the switch. The lever operates in a loose link; the 


cover is hinged and asbestos lined, and the switch made water- 
tight by a rubber gland inserted in the top of bottom case. 
The switch, we understand, is mechanically and electrically 


А quick break is similarly obtained when . 


strong, all working parts being well protected, therefore capable 


of withstanding hard wear and tear. 
bee с 
i1 Electric Pulley Blocks and Hoists.—-A useful serie ‘of 
equipment for hoisting and transporting loads is that made by 
the Electric Pulley Block Co. The pulley block used has been 
specially designed to provide lifting power in positions where, 
owing to lack of head room or floor space, a crane is not 
admissible. The block is so designed with worm and wheel 
that the braking appliances are, it is claimed, unusually simple 
reliable and automatic in action. It is supported on a single 
girder run-way, and the current is supplied from plugs at places 
where power is likely to be required. Arrangements can, of 
course, also be made to have the pulley block permanently 
connected to the mains. It will readily be gathered that this 
apparatus is both simple and useful, and should find a wide 
application in all branches of engineering work. 


13 


` 
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G.E.C. hiquid Starter. 

The type of liquid starter made by the{General Eleetric Co. 
consists of three rectangular tanks each 1 ft. wide, 24. long and 
2 ft. high, giving а cubic content of 4 cubic ft. for each pole, or 
19 cubic ft. in all. The starter is rated to start а motor which 
absorbs 400 н.р. during the starting period ; this gives, if the 
starting period is 1 minute, a temperature rise of approxi- 
mately 25°F. This. may seem a very low value, but the fact 
that starting time as well as starting current are quantities 
which can by no means be pre-determined must be taken into 
consideration. For instance, a transmission shaft might be 
out of alignment or bearings screwed down too tightly or a 
heavy. piece of work might be left in a machine with the tool 
dead up against the metal which it has to shear off. Any of 
these or many similar circumstances would cause an appreci- 


able increase of both the starting current and the time taken - 


to start. It is, therefore, absolutelv essential that starters, 
particularly for heavy motors, should.be liberally dimensioned. 


The three tanks are mounted on strong ribbed vitreous porce-. 


lain insulators in such a way that an accurate adjustment 18 
possible. The insulators in their turn are mounted оп the 
channel irons forming the bottom frame. On this bottom 
frame is built up a complete square framework of angle irons 
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G.E.C. LIQUID STARTER FOR USE IN OVERGROUND ENGINE Rooms. 


which is covered with expanded metal screens, while the two 
short sides are covered with steel boiler plate. The dippers are 
mounted on another angle-iron framework, which is suspended 
from a mild steel shaft running the whole length of the starter, 
and terminating in guideshoes. These latter are guided in slots 
in the end boiler plates. The whole movable system is counter- 
balanced with weights by means of steel ropes running over 
rollers mounted on the operating shaft above. 
shaft is worked by a 14 in. hand-wheel. 

At the bottom of each tank two metal wings are mounted 
forming a V. The angle of the V is adjustable and the dippers 
move inside this angle. In this way a very uniform rate of 
acceleration is maintained through the whole starting period 
up to the very last, because, as the dippers nearly touch the 
wings just before the final short-circuiting brushes meet, the 
last resistance step is very small. This is not so in ordinary 
liquid starters. 

The short-circuiting brushes are of the controller finger 
type, and are mounted on the short ends of the tanks on 
bases which also take the cable terminals. The brushes 
are short-circuited by brass rails fixed to the dipper frame. 

The type of starter illustrated is not intended for use down a 
pit. For this purpose it is totally enclosed in steel to prevent 
dust getting in. The type illustrated herewith is for use in 
surface engine rooms. 


The operating 
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Fool-proof Fused Switehgear 
for Mining Service. 


Many alarmist reports have been circulated recently regard- - 
ing the dangers of electricity in the underground workings of 
mines and collieries. In one of the most recent fatal accidents 
on record the evidence as to the cause of the explosion centred 
around one of the switches employed in the mine. For many 
days this piece of electrical apparatus was held under suspicion, 


but in spite of the efforts of many of the witnesses to fasten | 


Fig. 1. 


upon it the blame for the accident, it was subsequently proved 

that the switch had operated satisfactorily and was in no way 

responsible for the disaster. This fact has served to ventilate 

the subject of electrical control gear for mining circuits. Ц 

has brought out into the open the majority of the makers of 

electrical apparatus who have done their utmost to refute the. 
statement made against their manufactures as a whole, 
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In this particular connection it is of interest to note that the 
fool-proof fused switchgear of Messrs. Berry, Skinner & Co. has 
been developed upon lines affording the maximum of safety to 
the operator in so far as shock is concerned, and almost com- 
plete immunity from fire risk due to external or internal spark- 
ing. The Berry fused switch has been before the electrical 
industry for many years, and is well known as an efficient and 
satisfactory circuit-controlling device. It has been installed to 
work under almost every conceivable condition and in situations 
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where it is subjected to the attacks of damp or has to resist the 
effect of fiery or gaseous atmospheres, the latter particularly in 


chemical works and textile mills. It has also passed the severe 


tests imposed by the Admiralty and is in use for the control of 
important cireuits on battleships and also on vessels of the 
‚ mercantile marine. — | 

For colliery and mining service the Berry fused switch goes 
under the trade name of “ Firimine," and we reproduce general 
views of this in Figs. 1 and 2. These views show a triple-pole 
switch having a capacity of 100 amperes per way. This switch 
is suitable for circuit pressures up to 600. The fixed and mov- 
ing contacts are contained in a substantial cast-iron case. The 
fixed contacts are of the spring clip adjustable type and are 
carried in substantial castings which are clipped to mica-insu- 
lated steel bars suitably supported at the base of the box. This 
class of insulation is both fire and damp-proof and has been 
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Ею. 3.—DkraiLs or *' FIRIMINE " буттсн. 


found to give satisfaction over long periods under severe ser- 
Усе conditions. The fixed contacts are separated by uralite 
Partitions. The moving eontacts are attached to a carrier 
Whieh is fitted to guides passing through the lid of the box. 
Attached to the ends of these guides are flat bow springs with 
adjustable end pieces. These ensure a quick make and break 
for the switch. The moving parts are of the solid type and, 
as In the case of the fixed contacts, mica and steel insulation is 
employed. The contact blocks are bridged by enclosed non- 
arcing fuses held in position by milled nuts. This is the 
standard “ Berry " construction. | 

Special attention has been paid in this switch to the glands 
for the incoming and outgoing cables, and the switch spindle 
Which comes through to the outside of the box. These 
glands can all be satisfactorily packed so as to exclude moisture 
and also the entrance of explosive gas. The joint between the 
lid and the box has a wide machined surface and 7$ in. bolts 
Secure these in close contact. . 
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We understand that some. tests were recently carried out 
with this switch at the Armstrong College, Newcastle, due 
to the courtesy of Dr. Thornton. The interior of the box was 
filled with a highly explosive mixture, and this was fired by an 
internal high-tension spark. Although the explosion was 
severe there was no sign of escaping flame either round the 
Joint between the lid and the box or from the various glands. 

The switch is actuated by two swing levers which are securely 
attached to the'operating spindle and engage at their free 
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Fig. 4.—TOTALLY ENCLOSED IRONCLAD SWITCHGEAR FOR MINES. 


ends with slots in the main carrier. The standard Berry box 
cover arrangement is included whereby it is impossible to open 
the lid of the switch when the circuit is made. It is only after 
the circuit has been broken that the switch can be opened. 
Fig. 3 is a line drawing showing the general structural details 
of this switch, and we are sure that it will be of general interest 
to mining electrical engineers. | 

Messrs. Berry, Skinner & Co. also make a speciality of totally 
enclosed ironclad switchgear for the control of low-tension sub- 
circuits in mines. Illustrations of this are given in Figs. 
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Fic. 5.—Back VIEW ОЕ TOTALLY ENCLOSED SWITCHGEAR. 


4 and 5. It will be noticed that the framework of the board 
1з of angle iron and that the various switches, instruments and 
meters are bolted up to iron bars at the back of the frame. АЛ 
the connecting cables are enclosed in steel conduit, which 13 
screwed into the cases forming various portions of the gear. 
There are no live connections exposed at any point. The con- 
necting cables enter at the top of the board and the ’bus bars 
are placed in the chamber which will be noticed at the foot. 
This type of gear 1з being rapidly developed for use in collieries, 
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Automatic Pressure Regula- 


tor for A.C. and D.C. Circuits. 


An interesting apparatus which should be specially useful in 
mining work is the Brown Boveri pressure regulator, which we 
illustrate herewith. The principle employed in the construc- 
tion of this regulator is as follows : The variations in the pres- 
sure of the machine to which the regulator is connected are 
utilised to disturb the equilibrium of a light pivoted armature, 
which is acted upon by an electromagnet connected across the 
machine circuit, and the strength of whose field is conse- 
quently dependent upon the pressure 
of this circuit. The torque exerted by a m 
the armature with a certain definite field . 
strength is counterbalanced by a spring, 
so that the armature turns in one or 
the other direction immediately the 
pressure, and the field strength corre- 
sponding to it, varies from а certain 
predetermined value. This movement 18 
utilised to vary an adjustable resistance 
having frictionless contacts in the field 


6-11 Amps. UI Ty 2? ту 


Fia. 1.— DIAGRAM ILLUSTRATING ACTION OF 
THE REGULATOR UPON CHANGE OF LOAD. 


circuit of the exciter or (for the case of a direct-current machine) 
in the exciting circuit of the generator, thus regulating the 
pressure up or down to the required constant value. А damp- 
ing arrangement is provided, but in order that the retarding 
effect of the electromagnetic inertia of the field circuit may be 
as far as possible eliminated, the moving parts of the regulator 
(which are made as light as possible) are not connected rigidly 
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that the field current is brought to the correct value corre- 
sponding to the load. These regulators are built in two 
different patterns—namely, for alternating current (single or 
polyphase) and for direct current. | | 

The regulator for alternating current consists of a "' shaded 
pole" electromagnet (Fig. 4) which acts upon & cylindrical 
armature, the latter being pivotted in jewelled bearings. The 
electromagnet is wound with a fine wire winding, which is con- 
nected in series with an external resistance to a pressure trans- 
former. This transformer is placed across the mains ; if it is. 
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Fia. 3.—D1AGRAM OF CONNECTIONS FOR SELF-EXCITING D.C. GENERATORS. 


desired to over-compound the generator the electromagnet 18. 
provided with an additional winding of thicker wire, which. 
is connected to the secondary of a current transformer, 
the primary of which is in series with the generator or with the 
'bus bars, as the case may be. The magnetic field produced 
by the electromagnet is dependent upon the pressure on the 
circuit, and for a definite value of pressure a certain definite 
torque is, in consequence, produced on the 
moving system, due to the electromagnetic 
action between this magnetic field and the 
armature. This torque is opposed by а 
flat spiral spring, and as the tension ofi the 
latter is dependent upon the extent to which 
it is wound up, an additional spring 18 pro- 
vided, so adjusted that the resisting torque 
has а constant value for any position of the 
armature. 

The cylindrical armature is made of alu- 
minium for the purpose of reducing] its 
weight and inertia to a minimum, and 
because of this and because of the lightness 
of the other moving parts below referred to,. 
the armature immediately follows every 
variation in the pressure, so that the regula- 
tion is carried out almost instantaneously. 

The movements of the armature brought 
about by the pressure variations} in the 
circuit are communicated to a frictionless 
contact system, consisting of the sectors. 
which roll over the contacts, thereby insert- 
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: " ing more or less resistance into the field 
Fic. 2.—DIaGRAM OF CONNECTIONS FOR ALTERNATORS WITH DIRECT-COUPLED EXCITERS. 


to the damping system, but are coupled to the latter by a spring. 
This permits the armature to carry the sectors ahead of the 
required new position at the moment the generator pressure 
changes, after which 1t quickly adjusts itself in such à manner 


circuit of the exciter. As the exciter 
field resistances are in series, and the two 
sectors work together, the amount of movement required 
to insert or take out a given resistance 18 reduced by 
one-half. In order to reduce the amount of friction t0;8 
minimum the pivots of the contact sectors ате 80 arranged. 


ax 12, 1911. 


that the pressures of the springs which carry the jewels neu- 
tralise one another, so that in reality the whole contact system 
is practically frictionless. 
With alterations of pressure the spring-controlled armature 
naturally possesses a tendency to oscillate about the required 
new position, and in order to prevent’ these oscillations and yet 
to allow the armature to carry the sectors momentarily ahead 
of the required new position a special system of damping is 
rovided, consisting of an aluminium disc, arranged to rotate 
between the poles of permanent magnets. This disc is 
driven from the armature by means of a pinion and sector, and 
a special feature of the damping arrangements is that the con- 
nection between the armature and the sector is a flexible one— 
that is, the sector is mounted upon a sleeve which is coupled to 
the armature by a flat spiral spring. When the moving parts 
ate in a condition of equilibrium this spring is not in tension, but 
аз soon as the pressure on the circuits alters then, according to 
the magnitude and direction of the alteration, the spring pulls 
in one or the other direction according to the direction of move- 
ment of the armature, and in this way carries the sector with it. 
It follows that just at the moment the pressure variation takes 
place the damping is not operative, thus allowing the armature 
to carry the regulation farther than is actually required, but 
almost immediately afterwards the sector follows up the move- 
ment of the armature, thus causing the suppression of the 
oscillatory movements which would otherwise take place. 


Fig, 4.~—Diacram OP Movement IN BnowN-BovEnt REGULATOR. 


This exceedingly valuable feature of the design may be per- 
haps better understood from the following example. Fig. 1 
represents diagrammatically the excitation circuit of the alter- 
nator and exciter. Suppose that at no-load the regulator is at 
the position marked I corresponding to an exciter field current 
of, say, 6 amperes at 60 volts; at the full load and normal 
pressure of the alternator the exciter field current has to be in- 
creased to 11 amperes at 100 volts and for this the regulator has 
to be at position II. When the entire load is suddenly thrown 
9n the generator the exciter field current is brought by the regu- 
lator to а higher value than that corresponding to full-load by 
the quick short-circuiting of the resistance, the regulator 
momentarily taking up the position ПІ. It is necessary for the 
Tegulator to take up this latter position at the first moment, 
because, owing to the self-induction of the exciting circuit and 
the Inertia of the turbine or engine governor, it 1g necessary to 
Increase the exciter pressure (by cutting out the whole of the 
resistance) by an amount which.more than corresponds to the 
actual requirements when the steady state has been reached. 
But Immediately afterwards, as the pressure of the generator 
Increases, resistance is automatically and successively inserted 
Into the exciter field circuit until the regulator takes up the 
Correct position II., at which point the period of regulation is at 
зп епі. Ina similar manner when the whole load is suddenly 
thrown off the alternator the regulator first takes up the posi- 
fon IV., thus throwing the whole of the resistance into the 
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exciter field circuit, after which it goes back to the correct 
position I. In each case the effective damping enables the 
regulator to move into the final position steadily and without 
oscillation. Such a regulator can also be used for over com- 
pounding the machine if desired by providing the shaded pole 
electromagnet with an additional winding as mentioned above. 
Fig. 2 shows a diagram of connections for alternators with 
direct-coupled exciters. With the help of the switches V the 
regulator can be made to control any one of the machines or 
one regulator can be arranged to control two or more machines 
in parallel. 

In the direct-current regulator the driving system con- 
sists of a wound armature which moves between the poles of a 
magnet. This magnet is provided with two windings, one of 
which is in series with the winding of the armature and with the 
fixed external resistance across the circuit; while the other is 
provided with an adjustable shunt, and is traversed by a cur- 
rent proportional to the load current. The electromagnetic 
torque between the armature and the magnetic field is balanced 
by the resisting torque of a flat spiral spring, and the move- 
ment is communicated to contact sectors and a damping 
sector exactly as in the alternating current case. But it is un- 
necessary in this case to provide an auxiliary spring to com- 
pensate the increase in torque of the spiral spring, as the latter 
becomes wound up, because the electromagnetic system of the 
regulator is so designed that the torque on the armature in- 
creases by the correct amount, аз the angle through which it 
turns increases. The connections for the direct current regu- 
lator are shown in Fig. 3, the current transformer used for the 
over-compounding winding in the alternating current case 
being replaced by a shunt St in the main circuit. 


— 
SENIUM ERE ES NS 


Liquid Starters and 
Controllers. 


It is usually the opinion cf those who have knowledge at all 
of liquid starters and controllers that such appliances are dirty, 
bulky and require a great deal of attention, whereas, in pro- 
perly designed apparatus,the exact opposite is the case. A 
striking point which will commend itself immediately to users 
of electric motors is the smooth and even acceleration obtained 
by employing liquid starters апа controllers. In any other 
type of starter this essential feature is not found, since a 
metallic starter-has a number of contacts, there are bound to be 
slight jumps as the resistance 1s cut out, and therefore slight 
irregularity in “ torque.” Another point which is well worth 
considering, and which is beneficial to the motors and the driven 
machinery, is the absence of jerks. -Furthermore, the upkeep 
of a liquid starter or controller is practically infinitesimal, as 
there are no arcing contacts to replace or resistances to burn 
out. All that is necessary is the occasional supply of clean 
water when the correct strength of electrolyte has been ascer- 
tained. An illustration of switch is given herewith. 

This solution is usually made up of a saturated solution of 
common washing soda, mixed with $ oz. to the gallon of caustic 
potash, diluted down to the correct strength, depending upon 
the function of the motor. А sufficiently near strength for 
average starting conditions is one part of saturated solution 
to six parts of pure water; but the exact strength is best 
determined by actual trial. The solution is correct if a slight 
sparking is noticeable when the blades come in contact with 
the liquid, and there is no appreciable sparking at the short- 
circuit switch. | 

The most essential feature in the design and manufacture of 
liquid starters and resistances to secure the best results is the 
low curreat-deaüsity of all current carrying parts. This should 
not exceed 20 amperes per square inch of sectional area. 
Messrs. Tetley inform us that they have tected and seen in use 
starters calculated at considerahly over 100 amperes per square 
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inch density, especiallyin the blade. Such parts consequently 
require renewing very quickly, owing to the electrolytic action 
and burning. Other salient points which should be bornein mind 
in the design of such starters are simplicity and strength in con- 
struction, reliability in operation, safety in manipulation, the 
provision of slow motion gear аз a protective device against 
starting up too quickly, and automatic features for tripping 


, the blades out of solution. 


First cost 18 & serious item when installing electric plant, and 
therefore it is necessary to keep expenses down to а minimum 
in units of 50 н.р. and over; therefore the Наша starter 


.18 an item which should receive attention. Below are given а 


few comparisons between starters of metailic and of liquid types 
for use with three-phase slip-ring motors. ы 
The price of a 100 в.н.ь. three-phase Jiquid motor starter 


of capacity up to 150 amperes per phase and enclosed, with а 


Fie. 1.—Tetrey’s LIQUID STARTER, 


maximum rotor voltage of 800, is £10. 155. A metallic starter 
costs £20 for 150 amperes, £25 for 200 amperes and £34 for 
300 amperes, the price in the two latter cases for a liquid 
starter being £15. 

The construction of a direct-current liquid starter consists 
of either one or two iron tanks, insulated with porcelain or 
other suitable material from a substantial iron frame, which 
holds the resistance liquid, and two electrodes. These latter 
are slowly lowered or raised from their respective tanks by 
means of a hand wheel actuated by a worm and wheel. For 
three-phase starters three tanks and three blades are, of course, 
required. 

The blades are usually insulated from the shaft by porcelain 
or vuleanite. In the latter case they are painted over with an 
acid-resisting varnish. The method of securing the blades to 
the shafts is by the use of a spht boss, which is held together by 
four bolts. Jf it is necessary to renew any of the blades it is 
only the operation of a few minutes to insert a new one. | 

Particularly, attention is called to the peculiar shape of the 
blades, which has been decided upon after great experience and 
a large number of experiments in this direction, the result being 
that à graduated and a more even passage of current is ob- 
tained ; consequently the torque of the motors 1s more constant, 
owing to the action of this peculiar shaped blade in place of the 
angular electrode, which, after first making contact, presents 


. Max 12, ї911. 


too great an area to the electrolyte, and consequently there: № 


_ too sudden a rush of current.to the motor, instead of an evenly 


increasing flow. The tanks. are also tapered to further 
“ balance " the resistance, the idea of which is obvious. 

For direct-current work the starter is connected in series- 
with the armature, and in the case of compound or shunt 
wound motors a resistance switch and discharge resistance- is 
arranged for to take up the field discharge. In the case of 
polyphase slip-ring motors the starter is connected in the rotor 
eireuit only, апа when all resistanee 18 cut out it forms the 
neutral point of the rotor circuit. It is also usual to fix on 
the blade a short-circuit switch, so that current will not pass 
through the liquid (when the motor is running at synchronous 
speed.) This saves any heating of the liquid and minimismg 
evaporation. | | 

Starters are also fitted. with automatic cut-out arrangements, 
80 that if the current fails the blades are automatically tripped 
from the electrolyte, making the starters practically fool-proef. 
This arrangement is especially adaptable for textile mills and 
mines, where the motors and starting gear are remote from the 
generating station. | 

The mining starters made by Messrs. Tetley are totally 
enclosed, and all the flanges are machined and are of broad 


design. А special outlet is provided for the escape of gases- 


Fic. 2 —TErLEY 5 ÍRoNcLAD KNIFE SWITCH, 


generated during operation. The ctreuit is never broken, se 
that risk of flame is eliminated. In the case of the main rotor 
switch being connected, this would be oil-immersed and inter- 
locked with the starter or controller by means of a simple brush 
device, so that the starter cannot be opened unless the switch 
is in the “ оп” position, thus doubly protecting the motor and 
making the starter, it is claimed, * fool-proof." | 

In the case of large controllers it is necessary to cool the 
liquid during the operation. This is done by an arrangement 
of coils in the tanks, through which a constant flow of cold 
water is pumped or syphoned, the amount approximately being 
3 gallons per hour per horse-power controlled. This keeps the 
temperature as far as possible between 70?C. and 80*C. 

In case of an auto-starter it is operated through a slow-speed 
worm and wheel or ratchet, The worm is always out of gear 
unless in operation, thereby leaving a free movement to the 
shaft carrying the blades. АП the electrodes are balanced by 
a suitable weight, and are arranged in such a position that the 
tendency is to bring the electrodes to the “ой” or neutral 
position, the usual method in adoption for the trips. For 
large motors, liquid controllers, Messrs. Tetley consider, have 
a great advantage over the iron type, and they would be more. 
universally adopted by mining engineers if this class of gear 
was fully appreciated. We are obliged for the above informa- 
tion to Mr. T. R. H. Tetley, of Leeds. у 
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E i с "41 ' This device prevents the operator putting the starter handle in 
Ellison 5 Suüitehgean. | the running OM ned he 2 frst put it at the starting 
za | Do = | side and held it there a certain length of time to enable the motor 
Among mining electrical engineers Ellison’s switchgear has (о get up speed. As will be seen from the illustration, an ammeter 
a reputation for sound construction combined with reliability : 
and efficiency. The firm has given special attention to the 
requirements of colliery mining work by designing and placing 
on the market starting gear as far as possible mistake proof, 
thereby limiting the risk of accident. А few Ellison specia- 
lities are briefly described below. LL E 


Fic. 3.— TorTALLY-EACLU: ED OIL-iMMERSED STARTAR, FITTED WIT 
GRADATIM" SAFETY Devic: à 


and bracket can be fixed and also adjustable time lays, if desired. 
This gear is suitable for installation’ either above or below the 
surface. Fig. 4 shows a standard mining panel consisting of a 
tziple-pole totally-enclosed oil-immersed c::cuit-breaker, fitted 
with two overload and one no-voltage releases, ammeter and 


Fic. 1. - TRBEE-PHASE STARTER WITH OVERLOAD AND NO-VOLTAGE RELEASES. 


Fig. 1 shows a rheostatic starter fitted with overload and no- 
voltage releases for a three-phase squirrel-cage alternating- 
current motor. These starters are fitted with totally-enclosed 
covers, glass inspection window, and as they control the three 
phases of the circuit a separate switch and fuse or circuit- 
breaker is not required. This type of starter is eminently 
suitable for colliery surface work. 

Fig. 2 shows a totally-enclosed triple-pcle air-break circuit- 
breaker fitted with two overload and one no-voltage releases. 


Fig. 4.—STrANDARD MINING PANEL. 


Рю. 2.—TorALLY ENCLOSED TRITLE-POLE A18 BREAK CIRCUIT-BREAKER. 
a E 18 designed for surface work. The totally-enclosed bracket, mechanically interlocked with a totally-enclosed "oil. 

0a and no-volt release oil-immersed star delta starter illus- immersed rheostatic starter, . An order has recently been com- 
trated in Fig. 3 is fitted with patent “ Gradatim ” safety device. pleted by Messrs. Ellisons for 52 of these mining panels. 


Fig. 1. —50 n.r. Dikrer ссиикхт Moter CONTROL 
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Protected Switehgear for 


Mines. 


In the Report of the Departmental Committee appointed to 
consider the working of the. existing special rules for the use 
of electricity in mines, considerable stress is laid upon the pro- 
tection of switchgear from coal dust. and a recommendation 18 
made that the gear should be erclcced. This gear is evidently 
to be used in situations where there is no danger of gas and 
where gastight apparatus would not be necessary. 

We illustrate herewith a 50 H.P. continuous-current motor 
control pillar (Fig. 1) which has been specially designed by 
Messrs. Engineering Instruments, of Skerne Works, Darling- 
ton, to comply with these conditions. This particular pillar 
provides, it is claimed, complete control of the motor, and is 
fitted with main switch, fuses, ammeter, heavy duty pattern 
starter and shunt regulator. 


voa a ncn РЕ 


PILLAR. 


We also give an illustration of a three-phase totally-enclosed 
oil-immersed motor control pillar (Fig. 2), which has been 
specially designed and can besupplied to comply with the special 
rules. The three-phase oil circuit breaker on this pillar can be 
fitted with a loose handle no-volt release and overload release 
in three phases with a time limit, all the trip coils and gear being 
totally enclosed in the switch casing. Instruments as required 
can be fitted and an interlock can be provided on the circuit 
breaker so that the oil tank cannot be removed until the switch 
is off. Isolating switches interlocked with the circuit breaker 
can also be provided. To form complete distribution boards 
the pillars are arranged for bolting together and a ’bus bar 
chamber is then provided at the back.  Trifucating boxes 
with armour clamping rings are also, fitted for the incoming 
and outgoing cables when required. 


Fic. 2.—THREE-PHASE OIL-IMMERSED MOTOR 
CONTROL PILLAR. 
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Thames Automatie Tumbler 


Swiitehes. 


The Thames Iron Works, Shipbuilding & Engineering Co., 
have put on the markct a special type of switch, known as 
their *Snap" pattern, having a quick make and quick break 
action and double contacts. The whole of the working parts 
are made from hard phosphor bronze and the contact springs 
of special bronze. The standard design of single, two and three- 
pole switches are fitted in either brass or cast-iron boxes; the 
single-pole having a pull and push operating spindle, and the 
double and triple-pole a turn movement with an exterior lever. 

For ordinary voltages up to 250, this switch has, we are 
informed, a break of such length and speed as to be quite as 
satisfactory as an open switch, but for high voltages the cases 
are sealed and partly filled with oil, so that the break is 
effectively protected by this means. For mine work and for 
currents up to 10 amperes this 
little switch is admirably suited, 
as it is neat and compact and has 
no flimsy springs or parts to get out 
of order. 

To meet the demand for small 
automatic circuit breakers, and with 
a view to offering to the trade some- 
thing which can be relied upon to 
open an electric circuit immediately 
an overload occurs, the Thames 
Ironworks Shipbuilding & Engi- 
neering Со. are now placing 
on the market what is claimed 
to be the smallest circuit breaker 
extant. This they consider should 
be of great use in places where at 
present fuses ave exclusively used 
owing to the small currents to be 
dealt with. 


It is a well-known fact that some 
of the recent disastrous shop fires, 
such as that which occurred at 
Brixton, were attributed to the 
fusing of flexible wires, and as the 
safetv of all electric circuits depends 
entirely upon an open fuse, which 
can be tampered with or increased 
in size by almost anyone, it will 
be seen at a glance that an auto- 
matic switch which operates at the 
predetermined current for which 1t 
Is permanently calibrated free of 
any time element, is a step in 
advance of any other protecting 
device. These switches are manu- 
factured under Denny’s patents, 
and we illustrate in the accompany- 
ing figures two types of this 
apparatus. 

Fig. 1 shows the switch in section, the magnet being pro- 
tected by a porcelain covering, and Fig. 2 shows an outside 
view of the switch with its porcelain covering; the latter 
type is more suitable for distribution boards and conduit boxes. 
The object of these switches is to provide a reliable automatic 
switch for small powers up to 5 amperes and suitable for vol- 
tages up to 500. То a large extent these switches replace the 
ordinary small porcelain bridge fuses and cut-outs for lighting 
and small power circuits, and, incidentally, the trouble and т- 
convenience of replacing blown fuses. | 

These switches are also admirably adapted for controlling 
lights either from a distribution board or from separate points. 
In the former case the distribution board can be fitted 
with double-pole auto tumblers, or single-pole auto tumblers 
and single-pole fuses, the fuses being rated about 50 per cent. 
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The use of these switches on high voltage installations, such 
as electric railways, mines and tramways, should prove есопо- 
mical, as the outlay on cartridge fuses for replacements on 
these circuits is generally very heavy. The auto switches are 
also quite suitable and reliable for use as limit switches on a 


aboye the current necessary to-trip the switches. In either 
«ase the size of the distribution board is considerably reduced 
and greater efficiency results ; should the switches be used at 
different points in a building a small distribution board is used 


containing auto tumblers or fuses as the case may be. 
In size and appearance the switches are very similar to the 


ordinary tumbler switch, and are self-contained. They include 
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Fic. 1.—ЗЕстлох or DENNY’S AUTOMATIC TUMYLER SWITCH. 


a special type of electric magnet, the winding of which is in 
series with the switch. The armature of the magnet is in direct 
mechanical connection with a tripping lever, which in turn 
retains the switch circuit closed in the “on” position. Should 
an overload occur the armature is attracted by the magnet. 


and the tripping lever thereby operated, thus relessirg the | 


Fic. 2.—ТурЕ В Denny Auto TUMBLR 


‘witch which opers instantaneously, as it has no time element 
Ma; ри The operating lever is not fixed in any way to the 
м FG учы 50 It 1s therefore impossible to close the switch on 
i circuit, To release the switch by hand a push button 
Provided at the Lottom of the switch, which, on being de- 
nd operates the tripping lever, giving a quick break to 
switch independent of the operator. 


flat rate system of lighting, and can be supplied in various 
designs and finishes. 


“ Vietoria " Turbo-Pumps. 


А comparison between a catalogue of ** Victoria" turbo-pumps, 
issued by Messrs. Jens Orten-Bóving & Co. about July, 1909, 
and one issued by the same firm about 14 months later, makes 
an interesting study.. The first forms, as it were, a “ book of 
prophecy," while the new list just issued, though based on the 
old, 18 full of illustrations in the nature of concrete fulfilments 
of promises. 

In the matter of turbo-pumps especially a comparison be- 
tween guarantees and performance is always exceedingly 
interesting. The failures of such pumps in the past, especially 
those for which a high efficiency has been claimed, not only to 
come up to their guarantees but also to work with any degree 
of reliability has given rise to a very serious mistrust in the 
minds of mine managers for whom reliability is a sine gua non. 
Turbo pumps to deal satisfactorily with water under a high 
head have b2en very hard to obtain. As a proof of this state- 


Fig. 1.— Тозво-РомрР SzPPLIED TO THE Едет IxpiAN Капма c. 


телё one need only instance the strong prejudice against turbo- 
pumos to be found amongst Cornish mine managers, and it is 
safe to say that hitherto the majority of,the orders have been 
placed on the Continent; at any rate there is no doubt that in 
cases where price has not been a serious consideration the most 
notable orders have been placed abroad. 

Messrs. Bóving & Co.’s new list opens with an illustration 
of a pum) delivered to the Lady Durham Pit of the Lambton 
Cullievies (Fig. 2). Incidentally this was the first order which 
they obtained in England, and the fact that they weze able to 
secure this order in competition with a well-known Continental 
firm, is a p-oof of the confidence which a close study of their de- 
signs Inspires. The pump delivers 2,900 gals. per min. against a 
head of 315 ft. when running at 1,170 revs. per min. and al- 
thou:h the order was obtained on a guaranteed efficiency of 
78 per cent., the actual efficiency obtained on official tests after 
three months’ running reached the remarkable ficure of 86 
per cent. T 

The main feature of this pump is that the end Өш ET 
automatically balanced by a simple means which has proved 
iéself.durinc 15 months’ work. to be absolutely reliable. The 
secret of the high efficiency lies, of course, primarily in the 
design of the impellers and guide wheels and casing, which is 
the outcome of a careful studv of the ways of water under pres- 
sure as seen ш pumps and water turbines; full advantage of 
this knowledge is taken by the employment of bronze for im- 
pellers and guide wheels, as Бу means of the use of this metal 
а much smoother surface is secured and consequently a much 
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: higher efficiency is obtained owing to the reduced skin friction, 
‘апа, moreover, this highefficiency is not only obtained but main- 
$ained, as the surfaces do not become pitted. The secret of 


Fic. 2.—PUMP SUPPLIED FOR THE LaDy DURHAM PIT, LAMBTON COLLIERIES, TO DELIVER 2,900 GALLONS 
PER MINUTE AGAINST 315 FT. HEAD AT 1,170 REVS. PER MIN. | EFFICIENCY, 86 PER CENT. 


the reliability of the high pressure “ Victoria pumps, in which 
the pressure is not equalised bv double inlets, lies, Messrs. 
Bóving inform us, in the absence of pressure stuffing boxes 


and thrust bearings. This 
absence is possible owing to 
the method of balancing the 
thrust. There are in this 
way no bearings to get out 
of order and no glands which 
require frequent tightening, 
which tightening it is well 
known often results in the 
cutting through of a large 
proportion of the pump 
shaft. 

Another interesting “ Vic- 
toria" Pump which has been 
installed by Messrs. Bóving 
& Co. is one for the Lothian 
Coal Co. (Fig. 3). И is a 
well-known axiom ‘or turbc 
pumps that at а given head 
the larger the quantity of 
water delivered the higher 
the efficiency. Тһе pump 
referred to is placed at a 
point 255 ft. below the sur- 
face, at which point there is 
a flow of 680 galls. per min. 
In the same shaft there is a 
flow of 150 galls. per min. at 
a level 155 ft. below the 
surface. The water at the 
higher level is collected and 
passed through the pump 
100 ft. below, and is then 
raised by its own pressure 
to its own level, and thence 


“THE ELECTRICIAN."—SECOND MINING ISSUE. May 12, 1911. 


raised to the surface by the one pump working at ап 
efficiency of 74 per cent., whereas, if a separate pump were 
installed at the higher level, the efficiency of this pump dealing 


with such! a small quantity as 1 
galls. per min. would be approxi- 
mately only 65 per cent. | 
The pump in Fig. 1, which was 
supplied to the East Indian Rail- 
ways 18 another example of solving 
a difficulty which is frequently met 
with in cases where it 18 otherwise 
desired to employ a centrifugal 
pump. The difficulty referred to 
is -that of dealing with а small 
quantity of water against a high 
head with an economically efficient 
consumption of power. In the 
present case, to lift 200 galls. a 


‘minute against a head of 535 ft., 


twelve stages are required, but to 
supply a shaft of such small dimen- 
sions so as not to interfere with the 
efficient design of the impellers 
would entail very serious risks from 
breakage at a critical speed, and 
even if it did not break the shaft 
would be ‘‘whippy” and cause 
serious wear. То obviate this, 
two separate six-stage pumps are 
installed on either side of the 
motor, that on the suction side 
delivering at half pressure and that 
on thegdelivery side at full pres- 
sure. The efficiency of the pumps 
so installed is exceptionally high for 
such conditions, namely, 70 per cent. 


A repeat order has just been received from the East Indian 
Railway for a second pump for the same duties, the first sup- 
plied having given every satisfaction. The list also contains 


Fig. 3.—PuMP то DELIVER 680 GALLONS PER MINUTE AGAINST 255 FT. HEAD, AND AN ADDITIONAL 150 GALLONS 
PER MINUTE BROUGHT DOWN FROM THE 155 FT. LEVEL AND PASSED THROUGH THE PUMP. SUPPLIED TO THR 


LOTHLAN CAL Co. 


—— 
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illustrations of a pumping plant for the City of Toronto (Fig. 4), 
which consists of four pumps to deliver 9,800 galls. per min. 
against 250 ft. head and four to deliver 7,000 galls. per min. 
against 100 ft. head. | 

А further use for centrifugal pumps for mining purposes is 
their employment for hydraulicing, and Messrs. Bóving & Co. 
are now supplving a large single-stage Victoria pump to the 


_В.Е.Р. Pumps. 


The B.E.P. centrifugal or turbo-pumps which are made by 
the British Electric Plant Co. have been developed along what 
are usually accepted as standard lines; that is to say, they 
consist of one or more impellers revolving in a suitable chamber, 
a guide or diffusion plate being 

used to reduce the velocity of the 
water at its discharge from the 
periphery.of the impeller. Thus 
far the design follows the usual 
practice, but in the embodiment 
of the principle of generating 
pressure by the transformation 
of the energy of velocity, several 
very interesting and important 
deviations are noticeable, chief 
among which is the patented 
system of balancing that is em- 
ployed. Án important feature of 
this system 1s the entire absence 
of mechanical means for meeting 
the great difficulty of axial thrust, 
which has in the past been a 
fruitful source of ingenuity to the 
manufacturer, some of the de- 
vices employed being rather of 
the freak nature, while others 
have stood the test of practice in 
a thoroughly satisfactory manner.. 
When it is remembered that 
one of the strongest claims made 
by the advocates of centrifugal 
pumps is the small number of 
working parts and the simplicity 


ч. 


Fic. 4.—Ремьз гов TORONTO City, FOUR ТО DELIVER 9,800 GALLONS PER MINUTE AGAINST 250 FT., 
Four TO DELIVER 7,000 GALLONS PER MINUTE AGAINST 100 FT. of the pump as a whole, any 
means by which this very just 


Nipissing’ Mining Co., Canada, to deliver 4,800 galls. per min. 
at a pressure equal to a head of 415 ft. And in view of the fact 
that water power is now being much more widely used in gene- 
rating power in mines, it is interesting to note that this firm 
have orders in hand or under erection totalling some 120,000 н.в. 
including six turbines of a capacity of 1,500 н.р. each for the 
Waihi Gold Mining Co. 
Being interested in water 
power, Messrs. Bóving 
& Co. are in a very fa- 
vourable position to deal 
with the problems met 
with in arranging pipe 
systems in mines, and 
they have recently put 
onthemarket a patented 
double muff joint, which 
makes it possible to em- 
ploy pipes of the same 

ameter throughout 
Without sockets ог 
flanges and naturally 
exceedingly simple to 
erect, while at the same 
üme acting as expansion 


joints. A large contract : xs 
: IMPELLER МЕСК Rixas, RENEWABLE NECK Rixe BUSHES, ABSENCE OF MECHANICAL BALANCING 


for 74 miles piping fitted 
with these double muff 
joints is just being 
shipped to Mexico, and six of seven complete lines have been 
shipped to mines on the West Coast of Africa and New Zealand, 
among other countries. From the above notes it will there- 
fore be gathered that during the period between the issue of 
the two catalogues referred to in the opening paragraph great 
Practical progress has been made by Messrs. Biving. 


AND GENERAL SIMPLACITY OF DESIGN. 


reliability. 


claim can be strengthened must 
go a long way towards bringing this comparatively new style 
of pump into more general use. As the presence of axial or 
end thrust has been a retarding factor in its progress by 
necessitating the presence of what are, in the B.E.P. pump, 
superfluous parts, the removal of this weak point strengthens 
its hand in its struggle against its older rival, the displacement 
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Fic. 1.—Section or STanparpv B.E.P. Four-StaGE PUMP SHOWING THE LARGE BEARING SURFACES OF THE 


ARRANGEMENTS} 


type of pump, and should materially assist in bringing it into. 
more general favour. 4 cS. 

The method by which this result is attained is the acme,of 
simplicity and undoubtedly this is one of its strongest recom- 
mendations, as simplicity, as a rule, is synonymous with 
The simplicity of the pump is at once apparent. 
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:at а glance (see Fig. 1) at its composite parts. Very noticeable pump, an indefinite number of times, or at least, till such 
18 the absence of ball or thrust bearings or balance pistons such time a3 the chamber castings are no longer in a fit state to 
as are usually fitted, their place being taken by very un- continue in service, corrosion so reducing them in thickness 


that they are unable to withstand the working 
pressure. Even under these, the worst condi- 
tions so far as life is concerned, the efficiency of 
the pump can be maintained at its maximum 
with only a trifling cost in renewals. These 
renewals comprise, as a rule, the following parts, 
some of them of course being more susceptible 
to wear than others :—Impellers, diffusion 
plates, impeller neck ring bushes, chamber 
centre bushes, and shaft sleeves, the last 
named acting as distance pieces between the 
impellers and serving to protect the shaft from 


THE BRITISH ELECTRIC PLANT C24:* ALLOA, 
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Fie. 29. —B.E.P. Four-stace Pump AND SLIP-RING MOTOR, 750 GALLONS 
PER MINUTE, 660 FT., 240 H.P.,1,470 REVS. PER MIN. 


pretentious looking collars which serve the purpose of control- 
ling the end play of the shaft, and keeping the impellers exactly 
opposite their respective ports on the diffusion plates. 

The arrangement of the waterways in 
the castings is also worthy of note as they 
are so placed that the entire path of the 
water is in view for inspection. This is 
accomplished by making all castings, with 
the exception of the impeller, open, t.e., 
without cored passages, and consequently 
all channels are exposed on dismantling 
the pump. The simplicity of the castings 
is stiking, and this point should appeal to 
all engineers who have to deal with the 
repair and upkeep of machinery under- 
ground. A further advantage attendant 
on this design is the extent of the bearing 
surfaces, these being specially long, thus 
ensuring а maximum volumetric efficiency 
by reducing to a negligible quantity leak- 
age between volumes of water which are 
at widely different pressures. 
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Special attention has also been directed NECS. 
to the making of vulnerable parts renew- 
able, and it is possible to fit spare parts, 


which will practicallv renew the lifeof the 


Fc . 3.—B.E.P. Mor 2-DRIVEN SINGLE-STAGE Pump. OUTPUT 233 GALLONS PER MINUTE, 35 ЕТ. HEAD. 


corrosion and from wear in bearings, no part 
of the shaft whatever being exposed to the 
water or being in immediate contact with sup- 
porting bearings. 

By reference to the sectional drawing, Fig. 1, 
it will further be noticed that the B.E.P. pump is 
specially suitable for dealing with high-suction 
lifts, as there is no gland at the suction end of the 
pump by which air might gain access and so spoil 
the vacuum necessary to raise the water into the 
first impeller. The shaft end, protected by a 
cipped nut to exclude water from the thread, 
terminates in the interior of a tapered bend 
whieh may be swivelled into various positions 
to suit local conditions or requirements of 
l . piping. Our illustration, Riz. 2. is of a B.E.P. 
€ ш | = centrifugal pumping set supplied to one of the 

LA ны principal Scotch coal companies. The 240 Н.Р. 
motor is operated from a three-phase, 650 volt, 
| 50 frequency supply, and the pump discharges 
| 750 galls. per min. against a head of 660 ft., 
= 000 — ——1 the speed of the set being 1,470 revs. per min. 
Е с. 4.—MOTOR-DRIVEN PUMP FOR WORKING ON AN INCLINE OF | IN 6. DUTY 400 Fig. 3 illustrates another B.E.P. standard 

GALLONS PER MINUTE. HEAD VARYING UP TO 220 Fr, horizontal pumping set, while Fig. 4 indicates 
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the adaptability of the centrifugal pump to meet special con- 
ditions. This illustration shows a three-stage pump and 
direct-current motor with complete control -gear, mounted 
on a channel iron bogie, this plant being success-fully used 
for unwatering a dook. By means of special speed regula- 
tion and internal arrangement of the pump, the quantity 
of the water discharged at no time exceeds 400 galls. per min., 


no matter what the head may be. 


Submersible Electric Mofor and 
Pump for Mining Work. 


Great trouble has hitherto been experienced in working 
electric motors in damp places. Particularly has this been so 
in marine salvage operations, where, naturally, it is an impos- 
sibility to keep the plant dry, while often the same difficulty is 
met with in mines. The Macdonald patent motor, it is claimed, 
overcomes al] these difficulties, for it not only works in damp 
places, but it will actually work in water without an enclosing 
case. Messrs. Gwynnes have secured the sole rights of this 
motor so far as all pumping installations are concerned, and are 
offering it in connection with their “ Invincible " centrifugal 
pump for marine salvage undertakings, for use on board war 
vessels and ocean liners; also with the “ Invincible " centri- 
fugal pressure or turbine pumps for mines and collieries. 
There is no need to emphasise the benefits of such a motor in a 
mine, as with it. sparking is practically impossible, and should 
the workings become flooded the pumping will not be inter- 
fered with. 

A typical submersible motor and pump is shown herewith, 
The motor itself differs from those of the ordinary type in that 
the stator winding is enclosed in rubber insulation. No 
attempt is made to prevent the water from getting into the 
motor ; in fact, it is used as a cooling agent, and the permissible 
temperature rise of the motor is regulated with this in view. A 
small pipe is also taken from the pump to the motor, and a jet 
of water, when the motor is not submerged, then plavs on the 
stator laminations in the air-gap. The rotor conductors are so 
arranged that at no part does the pressure differ by more than 
1} volts from апу other part. This also prevents electrolysis. 

Turning to the application of this arrangement, it is practi- 


cally impossible to foresee the manifold uses to which this in- | 


vention can be adapted for mining works. By its means the 
dangers of mines being flooded and the attendant loss of life 
are reduced to a minimum. Its usefulness will appeal, we 
think, at once to all mine owners, civil engineers, contractors 
and others throughout the world. 

For mining work the motor would be connected to a centri- 
fugal or other type of pump of any dimensions and on the same 
bed-plate or foundation, any sized air compressor can be fitted 
and connected with the motor. Air pipes can then be led to any 
part of the workings, however distant, and the operation of a 
switch at the pit mouth will supply air to any particular place 
In the mine, although the motor and compressor may be many 
feet under water. At the same time the pumps can be kept 
running full bore. Under ordinary conditions the compressor 
can be utilised to work every kind of pneumatic rock or other 
drilling appliances and will keep the air perfectly pure in con- 
fined spaces where there is the smallest possible outlet. 

Another and most important feature of this plant is that, 
while hitherto it has been impossible to operate electric drills 
or other electric tools in damp or wet places, the new electric 
tools constructed with a smaller type of the submersible electric 
motor can be manipulated under running water, or even entirelv 
submerged. and will run direct from the main motor at any 
distance from it. This feature will be easily recognised as a 
preat advance and improvement on the present ele¢tric tools. 
The plant is placed at the bottom of the mine or in any con- 
venient position, and the pump need have no lift, simply a 
delivery to the next stage. In all cases, where possible, the 
pumping set and motor aresubmerged in water and, therefore, no 
suction hose is necessary, simply a delivery pipe, and no prim- 
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ing is required; the pump, being under water, is always primed, 
ready to start immediately the current is switched on. 

In a flooded mine it is only necessary to suspend the pumps 
by ordinary chain slings from a tackle overhead and immerse- 
them a few feet under water. They require no staging or plat- 
forms, there is no vibration, extra lengths of delivery hose are- 
connected up as the water is pumped out and the pump lowered. 
down. It can be pulled up at any time for examination and 
started again immediately it reaches the water when lowered 
down. For exploring mines or workings where deadly gases. 
exist, a special helmet and connection from the motor have 
been devised, enabling the explorer to proceed any distance- 
from the machine in perfect safety. Also by starting the motor 
pumps by the switches at the pit mouth it will draw out the gas 
and discharge it at the top of the mine shaft. The recent 
terrible colliery disasters will conclusively prove the value of a 
machine of this description, whereby pure air can be delivered 
to any, part of the mine and the deadly gas pumped out at the 
same time. | 

Again, if the present type of ordinary electric motors now 
placed in the mines are flooded from some cause they become 
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MacDoNaLD. SUBMERSIBLE MOTOR. 


useless, the mine 13 stopped and enormous expense incurred 
until it can be pumped out again and the motors renewed and 
replaced ; the submersible can be left until an opportunity 
arises to start the dvnamos again and pump the mine out. 
Probably the greatest feature of the submersible at the present 
day is that it can be employed for working the coal cutting 
machines in mines without the slightest danger of any sparking 
arising from it. Both the motor and switches controlling the 
cutting gear are simply immersed in a tank of water, the tank 
being covered in to keep out the coal dust, and the whole 


arrangement placed on a trolley. 
The attention of mine owners, &c., is especially directed to 


. this feature as it will be the means of saving them vast amounts. 


of money. There is at the present time a great feeling of 
anxiety amongst miners regarding the electrical power ap- 
pliances in coal mines, which will in all probability develop into 
an agitation for the complete removal of these appliances 
except in such cases where submersible motors are emploved. 
The safetv of this tvpe of electrical епетиу сап be demon- 
strated in the simplest possible manner. and will be quite clear 
to any man possessing ordinary intelligence. The motor or 
switch being under water cannot spark and, therefore, cannot. 
fire, no matter how gassy the mine may be. 
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Pumps for Mining Purposes, 


. Perhaps one of the most important parts of the machinery 
installed in a mine is the pumping plant. Apart from the ques- 
-tion of actually unwatering the mine there are numerous other 
duties for which pumps are required. The very first steam 
‘engines constructed were for this important work, and pump- 
ing engines have always commanded a great deal of attention 
from mining engineers and designers, 1n order that the best and 
most efficient results might be obtained from them, Of late 
years the steam-driven direct-acting plunger pump has been 
displaced by the centrifugal or turbine pump. Originally. the 


-centrifugal pumy was only constructed for low lifts, and came 


Fic. 1.— CONQUEROR ” HIGH-LIFT T URBINE Pu» P. 


into use very largely as a suitable circulating pump for marine 
engines, owing to its small weight and compactness for the duty 
performed. | 

The last few years, however, have seen the centrifugal pum» 
entering the field of mining, and there taking the place of the 
reciprocating pump for various purposes In and around the 
mine, for unwatering, in the power station, 1n the coal washery, 
and as & sinking pump during the construction of mine shafts. 
In conjunction with an electric motor as Из prime mover the 
centrifugal pump, Messrs. W. H. Allen & Co. find, forms an ex- 
ceedingly portable and compact plant, well adapted for mines 
as it only occupies a very small space and, moreover, 18 easily 
placed in the requized position. 
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Еа. 2.—“ CONQUEROR” PUMP ARRANGED FOR BELT DRIVING. 


It might prove of interest to the mining electrical engineer to 
consider a few of the most recent applications of this class of 
machinery to mining work. Perhaps the most important class 
is that of fixed pumps for unwatering pits. Provided that the 
quantity of water to be raised does not bear too small a relation 
to the head against which it is to be delivered, the motor-driven 
centrifugal turbine pump has many advantages over its com- 
petitor—the direct-acting plunger pump. The space required 
is less, the power is applied direct instead of through one or 
more gear reductions, with their corresponding losses of power, 
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and the water is delivered in a continuous stream ; moreover, 
gritty water may be dealt with, which would soon cause heavy 
wear on the plungers and glands of a reciprocating pump. 

The turbine pump is far more suitable for driving electrically 
than a reciprocating pump, which is an important point seeing 
that electricity is the motive power most usually available for 
driving at the present time. 

Fig. 1 shows a “ Conqueror" high-lift turbine pump made 
by Messrs. W. H. Allen, Son & Co., of Bedford. This pump is 


Fia. 3.—VerRri AL FEED PUMP. 


ca able of delivering 200 gallons per minute, against a head of 
290 ft. The pump is constructed in accordance with this firm’s 
usual practice, the outer casing being of cast-iron, the revolving 
discs and stationary guide-blades being of special tough high- 
tension bronze, and the spindle of nickel steel. The spindle 18 
fitted with gun-metal liners where it passes through the pump 
glands, and runs in ring-lubricated bearings which are arranged 
entirely outside the casing. The spindle is connected to the 
motor shaft by means of a flexible coupling, and the pump and 
motor together are mounted on a cast-iron base-plate forming a 
compact and rigid arrangement. The end-thrust on the spindle 
is counteracted by means of the firm’s patented balancing 
arrangement, in which.the water running to waste is reduced to 
a minimum ; this water moreover serves to cool the pump and 
motor bearings when necessary. Fig. 2 illustrates а pump of 


the above type arranged for belt-driving to deliver against 
610 ft. head. 


The centrifugal pump is now almost invariably used in power 
stations for circulating the water through the condensers when 


these are of the surface type, or for extracting the injection | 


water and condensed steam from condensers of the jet type. 
Messrs. Allen have supplied a great number of their centrifugal 
pumps, both steam and motor-driven for this purpose. They 
have paid a great deal of attention during the last few years to 
the combination of a turbine pump driven by an electric motor, 
the latter being assisted by a water turbine. This particular 
arrangement 1з very suitable for collieries, mines, steel and other 
works, where water is pumped up to a considerable height, for 
condensing and other purposes where it is returned to the same 
level as the source of supply, the water turbine driving the tur- 
bine pump by utilising the energy of the water returning from 
the condenser to its original level. This combination reduces 
the running cost by a large percentage, and can be economically 
employed where there is a considerable difference in the levels 


of the source of supply and the position where the pumping 
plant is situated. 


Figs. 4 and 5 show a combined set consisting of a “ Con- 
queror" turbine high-efficiency pump coupled to an electric 
motor, and a water turbine, all working on the same shaft. The 
output of these sets is as follows: turbine pump 2,500 gallons 
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per minute at a 120 ft. head, water-tufbine 2,500 gallons per 
minute at a 101 ft. head. ‘The electrical input доев not exceed 
54kw. In this plant the test results were well above the guar- 
anteed figures. mE 

. For boiler feeding purposes, in the case of boiler installations 
where a totál quantity of 50 gallons and upwards per minute is 
required, the turbine centrifugal pump, Messrs. Allen consider, 


Fia. 4. —Тне SAME SET AT Work. 


в eminently suited. The pump can be driven direct either by 
an electric motor of the continuous or alternating-current 
type, or direct coupled to a steam turbine. The centii- 
fugal type of pump has many advantages over both injectors 
and reciprocating pumps. When the water flows to the pump 
under a small head, it is capable of dealing with the hot feed, 
and the quantity can be regulated over the widest range neces- 
sary, either by a slight variation in speed, or simply by throt- 
tling the delivery. Injectors are not only difficult to start, but 
cannot be used with hot feed water, and require a considerable 
amount of attention when working. Reciprocating pumps, if 
of the direct-driven type consume a large amount of steam for 


Fic, 5. —CowBINED М. тов Ремр—\Ултка TURBINE SET. 


i um done ; or if of the gear-driven type, are noisy in work- 
tion in ir arrangements have to be made for a wide varia- 
plicate 4 peed to enable the quantity to be varied, or some com- 
the Pis pe gements of gearing have to be introduced to vary 
quite siler the plungers. The turbine centrifugal pump is 
Water wi dom working, and delivers а continuous stream of 

without pulsation. The amount of floor space taken by 
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7 this type of pump is very small indeed, éspecially if made with 
. vertical spindle, as illustrated in Fig. 3, and it will run continu- 


ously with a minimum amount of attention, while the efficiency 


at both full load and reduced load is very high. - 
Fig. 3 shows a boiler feed pump of the vertical spindle type, 


` motor-driven, which delivers 60,000 №. of water per hour, 
against a pressure of 210 Ib. per sq. in... D uu! 
i letely dis- 


Fig. 6 shows а turbine pump comp 
mantled, from which the arrangement and method 
of constructión may bé seen. > |" . 


Еле, 6, — DiSMANTLED TURBINE PUMP. 


Messrs. Allen have also supplied & great many of their high- 
speed enclosed forced-lubrication engines, and their “* Con- 
queror "' counter-current surface condensing plants to many 
power stations, both for collieries and other purposes. 
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Electriecally-driven Power 
Pumps, 


Owing to the progress recently made in the electrification of 
machinery in mines there has been a considerable demand for 
large pumping units driven by electric motors. In this 
country and on the Continent the development of this class of 
pumping machinery has taken different lines. On the Con- 
tinent there has been developed a class of reciprocating pump 
wherein the motor is mounted direct on the pump crank shaft, 
driving the latter direct without the intervention of gearing of 
any kind. This naturally means that the pumps must run at 
the highest possible speed, and this varies from anything 
between 100 and 400 revs. per min., depending largely on the 
size of the pump and the limit the purchaser feels inclined to go 
to in regard to speed. These high-speed pumps in themselves 
have very great wear and tear, the various reciprocating parts 
wearing very rapidly leading to frequent renewal and large 
expenditure on general up-keep, whilst at the same time the 
volumetric efficiency of this type of pump is not very high ; 
consequently, the mechanical efficiency is not so good as 
might be expected. Again, the motors for driving these pumps, 
seeing that they have, when three-phase current is used, to run 
at a relatively low speed to obtain the best results, have 
generally a rather low efficiency and power factor. 

In this country, and in our colonies generally, the develop- 
ment has been more on the lines of slow-speed machines, These 
are very often of the ordinary three-throw type, driven through 
double reduction of gearing from. an electric motor. In a few 
cases, which we shall refer to later on, slow-speed pumps have 
been installed driven through single-reduction gearing, this 
being of the double helical machine cut type, usually arranged 
to run in oil, the drive being from a motor running at a speed 
of 400—600 revs. per min. This classof pump has the wear and 
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tearon it reduced to a minimum ; the volumetric and also the 
‘mechanical: efficiency are. very ‘high, owing to the small loss 
there is between the motor and the pump ; the motors running 
at a normal speed give very much higher efficiencies and power 
factors than can be obtained with slow running machines, so 
that on the whole this latter class of pumping plant gives much 
better results than can be obtained with a high-speed pump 
driven by a slow-speed motor, Another factor which enters 


s 
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against a total head of 1,815 ft. The pump speed is 38$ revs. 


per min. 
The gear w 


heel is of heavy construction, having the teeth 
accurately machine-cut throughout and arranged for a single 
reduction of gear. The pinion is of chrome nickel steel. The 
whole of the gearing is totally enclosed in a cast-iron case, 
which forms an oil bath, the bottom half being securely fixed 
to the pump bedplate and the upper half being left free 80 


эсен ' 


| Fic. 1.—WoRT:tINGTON HORIZONTAL РСМР. 


largely into the question of efficiency is that of workmanship. 
It is a well-known fact that where there is bad workmanship 
there is also low efficiency, and consequently great wear and 
tear. With a machine having a high efficiency it may be 
taken for granted that the wear and tear on it is reduced to a 
minimum, conditions that can only be obtained by high-class 
| workmanship. PETUNT. SN X | 

There has recently been built by the Worthington Pump 
Co., for the Rhymney Iron Co., a type of pump which is con- 
sidered one of the best for mine service. This machine is of 


that it can be easily removed at any time for giving access to 
the gear wheels. The two halves are joined together by means 
of а suitable planed joint and flanges bolted together. То 
prevent the creeping of the oil along the crank shaft, two oil- 
throwing rings of a special construction 'are provided, and 
these are so arranged that the oil is thrown into suitable 
channels formed in the casing and prevent it escaping on to 
the crank shaft. This casing is"also" provided with suitable 
inspection hand holes to enable the gears to be inspected from 
time to time without having to remove the upper' half. Оп 


Fig. 2.—WoRTHINGTON PUMP SUPPLIED TO THE 
New ZEALAND CROWN MINES Co. 


the horizontal duplex outside-packed plunger type, having 
four single-acting plungers driven, through single reduction 
double helical machine-cut gear, from a three-phase electric 
motor. The connection between motor and pinion shaft 18 
through the medium of a flexible coupling. This pump 18 
fully capable of delivering continuously 400 gallons per minute 


one end of the pinion shaft a flexible coupling is secured 
through which this pump is driven from an electric motor. 
| The pump plungers are of chilled cast iron, accurately 
_ ground and polished up to a dead surface. They are securely 
attached to the respective cross-heads by means of a suitable 
arrangement of set screws. The pump barrels and valve boxes 
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ате of semi-steel, and are made interchangeable, the valve boxes 
being of the “pot” pattern, having suction and delivery 
openings joined together into common suction and delivery 
pipes 8 in. and 6 in. in diameter respectively.. In the pump 
barrels are formed deep stuffing boxes fitted with semi-steel 
glands and steel studs. The necks of the pump barrels and 
the glands—that 18 the parts which come into contact with the 
plungers—are bushed with gunmetal. 

The pump valves are of gunmetal fitted with fibre beats care- 
fully let into grooves formed in them, and they work on gun- 
metal seats. The valves are efficiently guided and controlled 
by phosphor-bronze springs. 

This machine is illustrated in Fig. V herewith, which shows 
an elevation of this pump. 

The guarantee for the motor driving this pump provided that 
it was to be capable of sustaining а full load run for 24 hours, 
the temperature rise not to exceed 43°C. It was also to be 
capable of sustaining an overload of 23 per cent. for two hours 
and а momentary overload at starting of 80 per cent. without 
injurious heating of the windings. The full load efficiency of 
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Fic, 3.—DIAGRAM OF ALLEVIATOR. 


the motor was guaranteed to be not less than 91 per cent. 
This motor was tested at the British Westinghouse Co.'s 
works, the following results being obtained :— 


В.Н.Р. цены 252 n 276 "m 300 
Power factor 87 percent. ... 87:1 percent. ... 87-2 percent. 
Real H.P. ......... 270 ss 206 >... 322 
Real efficiency ... 93-2 percent. ... 93-2 percent. ...93:15 percent. 
Revs per min. ... 420 iss 419 Ta 418 


The power was measured by an integrating watt-meter. 
The pressure against the pump was taken by a pressure 
gauge on. the delivery side, corrected for the slight pres- 
sure on the suction. This pressure was also checked by the 
known depth of the mine, so that the figures are very reliable. 
The pump details were as follows :— 

Speed of pump — .......... eee 39 revs. per min. 

Gallons pumped per minute — ..................... 412 gallons per min. 

Pressure on the delivery gauge — — ............... ho a per sq. in. 
4: ; 


Head on the suction в!де.............................. 
Total head against the pump — .................. 1,808-73 ft. 
26 


Pump horse-power ............ eerte 2 
Я ЖКК ГК УК DRE Г УГ. 201-6 
Electrical horse-power........ssceccssscsecsccceseeeees 270-24 
Voltage (constant) .................................... 3,000 
From the readings taken the power factor came 

GULAT она 87 per cent. 


which agrees with the test made on the motor 
as given above. 


Taking the efficiency of the motor as 93-2 per cent., as 
obtained on the test above, the motor was consequently 
developing 251-8 в.н.Р. 

Therefore the pump efficiency was 89-8 per cent., the over- 
all efficiency of the motor and pump being 83-6 per cent. 
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The alleviator shown in Fig. 3 is & mechanical substitute 
that has been developed by the Worthington Co. during the 
last 10 years for the purpose of taking the place of air vessels 
on pumps working against high pressure. Air vessels for 
pressures above 600 ft. are difficult to keep properly charged, 
and mean a separate air compressor to do the work efficiently. 
The adoption of this apparatus gets over the trouble very 
effectively, and such apparatus is now working up to а pressure 
of 3 tons to the square inch with the best possible results. The 
ram of the alleviator reacting on the steel springs with which 
it is fitted takes up the pulsations communicated to the water 
due to inequality of flow or other cause, and so relieves the 


° shock on the pumps and transmits to the motor much more 


uniform turning moment. 


F Another machine of practically the same type, but modified 
in some particular respects to meet the conditions in regard 
to the capacity and head against which it works, was built by 
the Worthington Pump Co. recently for the New Zealand Crown 
Mines Co. Two of these were provided, and from the illus- 
tration (Fig. 2) it will be seen they are of the portable 
type and supported altogether on 16 wheels. 


These pumps are of the horizontal duplex centre-packed 
plunger type, driven by an electric motor of the three-phase 
induction type through double reduction spur gearing. The 
stroke is 18 in., and the diameter of each ram is 12 in., the 
speed 42-6 revs. per min. The diameter of the suction is 14 in. 
and delivery 12 in. The motor runs at a speed of 364 revs. 
per min. and the speed is reduced to 42:6 revs. per min. by 
two trains of gears. The pumps are designed to work against 
& total head of 500 ft., and all parts on the two sides of each 
pump are interchangeable. 


Each pump and motor with switch and starting appliance is 
gelf-contained, and is mounted on a substantial underframe 
provided with wheels or rollers, to run on rails 28 in. high and 
a tread of 2 in., so that the whole may be hauled up the shaft 
in case of accidents. 


The following are the particulars of а test that was carried 
out'at the makers Newark works on these pumps. Each 
pump was designed to deliver 1,135 gallons per minute 
against a total head of 500 ft. They were submitted to a 
running test, one pump being tested when running at half-speed 
and discharging the water at the maximum head, whilst the 
other one was tested running at full speed and discharging at 
half the head. Particulars of these tests are as follows :— 


Duration. Ж оао оао нон С С 5 hours ... 3 hours 
Revs. рег min of pump .............................. 21.7 ... 48:0 
Gallons per minute (measured over weir) ......... 600-0 ... 1,200 
Ditto (by displacement) ................... eee. 613-0 ... 1,213 
Total head in feet... ires rr rere Chee 499-71 . 261.5 
Pump horse-power ............... eere 90-0 ... 95-15 
B.H.P. developed by motor ........................ 107-6 ... 108-5 
Volumetric efficiency, per cent. ..................... 97.8 .. 98:9 
Pump efficiency, per cent. .......................... 84.5 ... 878 


The whole of the above figures are mean values of а series 
of readings taken every quarter of an hour during the process 
of the trial. The conditions, once established, were very 
uniform and varied very slightly throughout. 


Reich Coupling.—An interesting production of Messrs. Jens 
Orten Bóving & Co., which should appeal strongly to all users 
of electric haulage and winding gears is the Reich Coupling. 
This type of coupling was designed expressly to cope with the 
stringent conditions that exist in transmission of power for 
rolling mills, haulage gears, and, in fact, for all cases where heavy 
shocks and frequent reversals are to be expected. The coupling 
consists of an inner and an outer half together with a detachable 
ring. The inner half has large claws which fit into recesses in 
the ring. Between these claws and the outer ring are fitted 
especially elastic blocks. These are found to fulfil every 
requirement as regards flexibility, and are at the same time 
the best medium for transmitting the large powers present. 
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Common Sense Boiler Design. 


By W: H: CASMEY: 
(Of the Yorkshire Boiler Co., Lt1.) 


The materials used in the production of steam are coal, air 
and water, and the reason why greater scientific progress has 
not been made in steam generators is entirely due to believing 
that our predecessors had studied the subject, and we have un- 
questioningly followed their lead. . 

We were faced with the following questions three years ago : 
Сап we increase our boiler duty per unit of'space occupied and 
also increase the weight of water evaporated per pound of coal 
burned? The answer to the above has now been discovered, 
and boilers 20 ft. long are to-day giving equal hourly evapora- 
tions to boilers 30 ft. long, thus saving floor space and brick- 
work and first cost of boiler, and not only so, but giving higher 
thermal efficiencies. A very elementary examination of the 
subject points out how this apparent paradox is possible, and 
also indicates how very small is the attention we have paid to 
the principles which are brought into play in making and using 
steam boilers. 

The first element to consider is coal. That in general use for 
steam raising contains from 60 to 70 per cent. of fixed carbon 
or coke, the heat of which is given off radiantly and absorbed 
by the boiler and brickwork in the immediate neighbourhood 
of the furnaces—z.e., the front end of the boiler, the gaseous 
portion passing away as smoke or flame dependent on the 
conditions of the fires. When air and coal are used propor- 
tionately, вау 16 Ib. of air to 11b. of coal, the temperature of 
the fire surface is approximately 3,000 deg. ; but И 24 lb. of air 
be supplied per pound of coal, and this is the proportion generally 
adopted, the furnace temperature will not exceed 2,000 deg., the 
transmission of heat being less than one-third that secured with 
the smaller air supply. 

The third element in steam production is water, and it is well 
to remember it is a poor conductor of heat, and must either by 
location or circulation be brought in direct contact with the hot 
furnace flues. In fact, a flue surrounded with water in a state 
of active ebullition will transmit over twice as much heat in a 
unit of time as when water is not moving; hence the reason 
why a small active heating surface is more effective than a 
large sluggish one. 

The next point to consider in connection with the subject is 

heat transmission, and, as this is proportional to the tem- 
perature difference between the two sides of the boiler plate, 
it is at once apparent there must be a greater transmission"of 
heat near the furnaces where the heat is generated than further 
aleng the flues. The whole position is one of centralisation ; 
coal gives the bulk of its heat off radiantly. The more perfect 
the mixture of coal and air the higher the furnace temperature, 
aud the greater this temperature the greater is the transmis- 
sion of heat per foot of surface. 
' -In the Lancashire boiler we have a most interesting case of 
how the above laws and conditions are not taken advantave of. 
The boiler is, as a rule, 30 ft. long, and for about the first 25 ft. 
the flues are parallel and then taper to the rear end, the outlet 
being as a rule smaller by 6 in. than any other part of the flues, 
thus reducing the sectional area at the downtake, in the case 
of a 9 ft. diameter boiler, 34 per cent. Under the above con- 
ditions we have a boiler with 44 sq. ft. of grate and which will 
transmit to 10 per cent. of the boiler heating surface, sav, the 
first 7 ft. of the furnace flues, over 50 per cent. of the total heat 
contained in the fuel burned and over and around such heating 
surface is located 200 gallons less water than over the same 
lineal length of boiler at the rear; also at the latter point the 
temperature of the gases is the lowest and the heating surface 
is the smallest and the weight of water per foot run of boiler 
the greatest. 

Such conditions cannot with present-day knowledge be under- 
stood as if the temperature of the gases falls 1,000 deg. from 
the furnace to the downtake. This indicates each square foot 
of heating surface at the front end of the boiler transmits as 
much heat to the water as 4 sq. ft. at the rear, and where, as 


“THE ELECTRICIAN.”—SECOND MINING ISSUE. 


175 


previously stated, is located the smallest heating surface, the 
lowest temperature of gases, but the larger quantity of water. 
Without taking account of the increased temperature of the 
gases at the rear, if the velocity at the downtake is 1,500 ft., 
the velocity through the furnaces can only be 1,000 ft.; but if 
we consider the temperature of the gases at the rear we shall 
find the velocity through the furnaces falls to probably less 
than one-half the figure just mentioned. There is not the least 
doubt that the Lancashire boiler would give 10 to 12 per cent. 
greater evaporation per hour if worked with the furnaces at the 
opposite end; in fact, the boiler would then be scientifically 
correct, whereas at present it is quite the opposite. 

| The Yorkshire boiler, introduced a little over three years ago, 
has, like the Lancashire, two furnace flues; but here the 
similarity ceases, as such flues expand from the end of the 
furnaces to the rear end of the boiler in the ratio of 2 to 3, the 
total effect being that the water and heat are more propor- 
tionately distributed than is the case with the Lancashire. 

In a 24 ft. by 9 ft. Yorkshire the first 7 lineal ft. up to work- 

ing level contains 13,230 Ib. of water, and is served by 73 sq. ft. 
of flue heating surface. In the last 7 ft. the boiler only contains 
11,403 lb. of water, but has 163 sq. ft. of heating surface. In 
the front end, where the heat transmission is four times as 
rapid as at the rear, there is 195 lb. of water per square foot of 
heating surface, and at the back end of the boiler 70 1b. per 
square foot, a ratio of nearly 3 to 1; in the Lancashire the 
ratio is only 1:6 to 1. 
; Consider, now, the larger sectional area of the furnace flues 
at the rear 18 acted on by the suction of the chimney, and that 
the smallest sectional area is at the front end, where the fur- 
naces are; we have then through the Yorkshire fires an air 
velocity 33 per cent. greater than through the fires of the Lan- 
cashire boiler of equal shell diameter and working with equal 
chimney draught at the downtake. 

It is scarcely necessary to point out that this increased 
draught makes it possible to work with thicker fires and to 
secure more perfect combustion, and also to burn more fuel 
per square foot of grate; consequently more heat is generated 
over a limited area to meet the demands of the greater volume 
of water located over and around the furnace flues; also that 
it is possible to burn a much inferior class of fuel. 

To give a practicable illustration of the above, there is given 
below some particulars of the actual comparative boiler test 
carried out at Frickley Colliery by the National Boiler In- 
surance Co. А careful examination of the three columns of 
figures in the report of the above test will satisfy the most 
sceptical as to the utility of expanding the furnace flues. The 
following particulars of the three boilers above referred to will 
enable readers to make their own calculations. 


—-— 
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| Lancashire| Lancashire Yorkshire 


boiler, | boiler, boiler, 
t crown | * not not 
, covered. | covered. covered. 


ГЕНО 


Size of boiler ............. онн. 
Sectional area of Ниез at the front 


30ft. by 9ft. 24ft. by 9ft. 24ft. by 9ft. 


end, square feet ........ sees 21 | 99 15:6 
Sectional area of flues at rear .......... 156 , 192 21-0 
0-5in. М.С. 0-5щ. W.G.0-5in. W.G. 


Draught at end of side flues............ 
Calculated air velocities per minute : 

- through furnaces, discarding cor- ` | 

' rections for temperature............ | 141 1,639 1,900 
Actual evaporations secured per. 


square foot of grate per hour. 


during test...... ооо еее 279.5 Ib. | 281:5 lb. | 306-4 Ib. 


Assuming each of the above boilers had been fitted with 
45 sq. ft. of grate, as was the case with the 21 ft. Lancashire, 
and that the two short boilers had been covered with non- 
conducting composition like the long boiler, and the same rate 
of coal consumption per foot of grate maintained, the respec- 


tive hourly evaporations would have been as follows :— 
24 ft. Yorkshire 15,235 Ib. per hour 
24 ft, Lancashire .......... eere Mt 14,000 ]b. per hour 
30 ft. Lancashire 12,077 1b. per hour 

The size of grate area of the Yorkshire was specified as 


44 sq. ft., but when the test was made it had only a grate area 


ооо ооо ово ото ооо осо осо со 


ооо оо ооо ооо в ооо ов рос о ооо вое о 
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of 39 aq. ft., and it is interesting to note that even under such 
unequal conditions the actual evaporations of the three boilers 
during the last three hours of the six hours’ test were as 
follows :— 
24 ft. Yorkshire 
24 ft. Lancashire 
30 ft. Lancashire 


TATUR 37,925 1b., grate area 39 sq. ft. 
ван 36,700 Ib., grate area 45 sq. ft. 
RAO Uu dc NM. 27,700 lb., grate area 36:6 aq. ft. 


Apart from scientific reasoning, it is only everyday common 
sense to expect the above results, for if we consider the 30 ft. 
Lancashire, including its water, up to working level as weighirg 
94 tons, that of the Yorkshire will only weigh 45 tons, and 
naturally it would not only take more fuel to raise the tem- 
perature of the larger boiler to steam generating point, but 
also proportionately more to maintain it there. From the 
figures given above it will be seen the Lancashire could not burn 
sufficient fuel to maintain its temperature in comparison with the 
Yorkshire, the coal consumption per square foot of grate being 
39-8 lb. and that of the Yorkshire 47-8 lb. ; consequently, its 
evaporation fell proportionately. 

It is well worth careful thought that the 24 ft. Yorkshire 
weighing 20 per cent. less, and with erown uncovered, gave an 
actual evaporation per hour 16-8 per cent. greater than the 30 ft. 
Lancashire, or within 3 per cent. of the calculated results given 
above, and had it been covered with composition its evapora- 
tion would have been 27 per cent. greater than the Lancashire. 

А 1,000 н.р. engine taking 151b. of steam per indicated 
horse-power, if supplied with steam by two 30 ft. by 8 ft. 6 in. 
Lancashire boilers, efficiency 58 per cent. using fuel with a 
calorific value of 12,600 B.Th. U.s, would give an evaporation 
of 7-5 Ib. of water per pound of coal, ог 2 Ib. of coal per indicated 
horse-power. Taking, on the other hand, two 24 +. by 
8 ft. 6 in. Yorkshire boilers in place of the above, this type of 
boiler, for equal evaporation, has 9 per cent. higher efficiency ; 
therefore the cost in fuel per horse-power would be only 1-72 Ib., 
or a saving of 280 lb. of coal per hour, or, on a week of 56 hours, 
7 tons, costing approximately £3, therefore a direct saving of 
£150 per year. | 

In the production of steam the first essential is a strong 
draught ; this, as mentioned, enables inferior fuel to be readily 
consumed ; it also assists in producing a maximum furnace 
temperature, consequently, a maximum heat transmission, and, 
such being secured at the front end, a long boiler 1s unneces- 
sary. One of the greatest authorities on steam at the present 
time recently stated : “ Nothing has hindered the understand- 
ing of the law of heat transmission in boilers so much as this 
fallacious notion that the greater the heating surface the 


greater the amount of heat transmitted and the higher the effi- 
ciency." 


Colliery Lighting. 


Legislation of recent times, when applied to colliery practice, 
has, in general, given rise to more efficient artificial lighting 
for night work. This increased illumination is, of course, 
necessary in order to produce the best possible results as re- 
gards the cleanliness of coal. The introduction of the three- 
shift system has also involved a very much greater amount of 
night work, and, as is well known, there has arisen in numerous 
instances, complaints from buyers as to “dirty” coal. The 
cause of these complaints has, in many cases, been traced to 
the inadequate quantity and quality of artificial light used 
during the dark hours, in lighting up belts and screen houses. 
This has called for investigation and consequent improvement 
in the lighting system. 

The Jandus Co. has met this demand on various mines by 
supplying the Jandus regenerative flame arc lamp for light- 
ing. This lamp, with its high efficiency, long burning hours, 
absence of clockwork, total enclosure and necessitating a 
minimum amount of attention, has, we are informed, ade- 
quately met the somewhat severe conditions under which 
colliery lighting must be carried out. 
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For pit head, and large area lighting generally, the light 
coming off horizontally is important, in order to give even 
illumination with a small number of lamps. For screen-house 
and belt lighting, the all important factor is the colour of the 
artificial light; the requirements here are exacting on account 
of the vital nature of the work involved in differentiating 
between the coal and stone on the belt. In coping with 
these problems the Jandus Co. have supplied their patent 
regenerative lamp with chemical carbons to several collieries, 
among which we may mention the following :— The Washing- 
ton Collieries, Co. Durham; The Ryhope Colliery, Co. Durham; 
Ouston E. Colliery, Birtley, Co. Durham; Harton Coal Co., 
South Shields, Co. Durham; Chatterley-Whitfield Collieries, 
Stoke, Staffordshire; and Sneyd Collieries, Stoke, Staffordshire. 


JaNpts REGENERATIVE Lamps АТ Ovaton “E” Pit, BiRTLEY [RON 
Co., Co. DURHAM, 


The results there obtained have, we understand, fully war- 
ranted the owners of these collieries adopting this form of 
lighting. 

The principle upon which the type of lamp at the foregoing 
collieries operates is that of the use of chemically treated 
carbons burning in а double enclosure, the chemical vapours 
being made to circulate again and again through the arc, thus 
resulting in long-burning hours at one trimming. This action 
is obtained with entire abseice of complicated mechanism, 
thus involving a minimum amount of attention to the upkeep 
of thelamp. This lamp has been fully described in our columns 
and is well known to our readers, while full particulars can be 
obtained from the makers, the Jandus Arc Lamp & Electric 
Co., Hartham Works, Holloway, London, N. 
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ДШ О JANDUS| 
Regenerative 


ELECTRIC 


FOR 


3 Pithead 


Screen, 
AND 


Belt Lighting. 


It is impossible during dark hours to 
secure the Best Possible Work in 
the Screen House without having 
the Best Possible quality of artificial 
light. 

The Jandus Regenerative Arc Lamp, 
due to its unique characteristics, pro- 
vides a quality of light peculiarly 
suitable for the lighting of Coal 
Screens and Belts. 

The Jandus Arc Lamp & Electric 
Co, Ltd. аге prepared to offer 
full particulars to Colliery Managers 
and Engineers who are invited to 


write for information. 


THE JANDUS ARG LAMP AND 


BLEOTRIG Co, Ltd., 


HARTHAM ROAD, HOLLOWAY, 
LONDON, N. 


Telephone —North 892. 


Velegrams—'' Jandunus, London." 
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KLAXON 


The “X-Ray” of Sound. 


A really powerful 


SOUND SIGNAL, 


FOR USE IN 
Mines, Factories, Railways, ete. 


Type L. 


Worked off any | 
8-volt circuit, or 
can be supplied 
for any special | 
voltage up to 10 \ 
volts, operated 
by button or 
time switch. 


Any number of KLAXONS can be coupled together to work 
from one push button, or one KLAXON can be wired to work 


from any number of different points. 
AEE А 
The Kiaxon is Fool-proof. 
THERE IS NOTHING TO GO WRONG. . 


Its powerful raucous note can 
be heard two miles distant. 


For description of working parts 
see page 183 of this issue. 


Hand Type. 
For use where no 
Electric Current 
is available. 


Write for List E. 


Note only Address — 


Tue MOTOR ACCESSORIES Со, 


Dept. E, 
55, Great Marlborough Street, 
LONDON, W. 
Telegrams 


Telephone : ; 
14276 CENTRAL. s: TÉMOAC LONDON.” 
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Siemens Luminous Minpe-shaft 
 Signalling. 


г Siemens luminous mine-shaft signalling apparatus has been 
designed to provide a safe and rapid means of communication 
of orders from the different levels of the mine to the engine 
house by the addition of visual indications of the orders to 
the bell signals usually employed. The apparatus consists of 
sets of indicators and bells for the pit bank, engine room and 
levels. These parts are illustrated in Figs. 1, 2; and 3, and the 
method of operating them is as follows :— When it is required 
to wind men from the level, the onsetter turns the top switch 
on his indicator to * men," and then gives the customary 
rings on the bells at the bank and engine-room by means of 
the bell switch provided. If the banksman concurs with the 
signal from the onsetter, he replies by means of the bell and 
turns his switch to “ men,” whereupon the signal “ men ” is 
illuminated in the engine-room, at the bank and at the level. 
This indicates to the engineman that the men are to be carried, 
and this order remains 1n force for all the Subsequent windings 
until itis altered when some other operation has to be carried 


out, such as “© coal ” or * shaft,” the former being used when 
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‚Кө. 1.—Pit Bank INSTRUMENT. 


coal is to be carried, and the latter when it is required to 
mine the shaft. 4 
"The operations of winding are controlled by the lower 
switches on the bank and level instruments in the following 
manner :—If the cages are provided with one deck only and 
are loaded ready for raising and lowering, the onsetter and 
banksmen turn their respective switches to “ ready," and give 
the usual rings on the bells. When both have turned their 
switches the signal appears illuminated at the engine-room, 
bank and level. It will be seen that the visual indication of 
the order does not appear in the engine-room until both the 
onsetter and banksman are ready for the order to be executed. 
When the engine has started, a switch is actuated which 
releases the “ ready " switches at both the bank and level, 
thus extinguishing the lamps and the order on the indicators 
and leaving them clear for further orders, In cases where the 
cages have two or more decks which are loaded from one 
staging, necessitating the moving of the cage a short distance 
after one deck has been loaded, the operation is controlled by 
turning the switch to “ change decks, with the same pro- 
cedure as for “ready.” The signal ; change decks" is 
obliterated by the movement of the engine, in the same manner 
as the order “ready.” When all the decks are filled, the 


Fic. 2.—EsNatNE Коом INDICATOR. 
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signal “ ready " can be given in the same manner as for one- 
deck cages, as described above. 


Messrs. Siemens inform us that а 
be used in conjunction with the lu 
for illuminating the indicators b 


the indicators form independent corroboration of the bell 
signals, arid as it is necessary for both the onsetter and banksman 
to operate their switches before the orders are illuminated, it 
is clearly indicated to the engineman that he may proceed 
without any possibility of doubt as to the bell signals given. 
The emergency or “ stop ” signal can, however, be operated 
independently by either the onsetter or the banksman, to stop 
the cage at any point. An important feature of the system is 
that the bell signals required by the rules are not interfered 
and can be performed in the ordinary manner. In cases where 
the bell signalling apparatus already exists, the luminous 
indicators can be supplied without the bells, In addition to the 
safety provided by having a visual indication of the order, 
further security is obtained by the arrangement that the 
visual indication does not appear until both the men con- 
cerned, the onsetter and the banksman, have concurred and 
performed their part of the signalling. It is also impossible 
for more than one order to appear at the same time, the 


changing of an order by either man extinguishing automati- 
cally the previo1s indications. 


ny system of bell signals can 
minous signals, "The circuits 
eing separate from the bells, 
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Fic, 3.—Pir LEVEL INSTRUMENT. 


i A considerable advantage in the direction of simplification 
and speed of working is, it is claimed, obtained by dividing the 
visual indications of the orders into two groups, one group 
comprising such orders as will be Standing orders and are 
required to be in force for a considerable time, extending 
over several operations of winding, such as “ men riding, 
“ coal," &c. The other group consists of the orders on which 
the engineman acts to raise or lower the cage, and comprises 
“ Change decks " (when required) and “ ready." The indica- 
tions of the latter group of orders are extinguished automati- 
cally immediately the engine is moved to change the decks or 
to raise the cage, whereby it is impossible for an order which 
has been executed to remain and thus to cause confusion. 

is Visual indications are provided by illuminated windows, on 
which the orders appear as soon as the lamps, which are 
arranged behind them, are lit by the operation of the switches 
at the levels and pit bank. Although the bell signals are 
independent of the luminous indicators, practically no time 18. 
lost in working the latter, since it only requires the operating 
of the “ready ” switch at each winding. The moving of the 
switch for the standing orders is only required at long intervals. 
The “ stop " or emergency order, when operated at either the 
pit bank or the levels, immediately illuminates the order on all 
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instruments and аё ће same time гіпев а trembler bell in the 
engine-room. For this signal it is not necessary for onsetter 
and thé banksman to operate their switches together, as in the 
case of the other standing orders. 

For mines in which there are two or more levels from which 
it is required to communicate with the engine house, addi- 
tional sets of indicators are installed under the control of the 
banksman, to indicate to the onsetters which level to use, and 
to the engineman to which level to work the cage. Means are 
also provided in this apparatus whereby only the level to 
which the cage is working can send orders to the engine house. 
Each. onsetter can communicate to the banksman in order to 
indicate when he requires the cage to stop at his level. The 
apparatus is contained in substantial water-tight cast-iron 
cases, with separate windows for each order. The press 
switches and the order-sending switches are securely pro- 
tected, so that it is impossible for them to be accidentally 
closed. 

" Messrs. Siemens also make a series of signalling instruments 
which are adaptable to mining work. A typical transmitter 
(Fig. 4) and receiver (Fig. 5) are illustrated herewith 

An installation of dial instruments in its simplest iorm con- 
sists of a transmitter and a receiver ; one transmitter can, how- 
ever, actuate any number of receivers simultaneously, or, in 


case every apparatus is provided with a transmitter, orders can 
be transmitted with each apparatus. 


mitted, which may be of any number, are 
marked upon a circular dial over which a 
pointerfisy moved “electrically. To send _ 
any particular order, the pointer of the 
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Fig. 4.—Sremens TRANSMITTING 
INSTRUMENT. 


Fig. 5.—SreEMENs DIAL 
REcEIVING INSTRUMENT. 


transmitter is moved, by a handle projecting from the front of 
the instrument, to the respective section of the dial, whereupon 
the pointers of all the other instruments move to the same 
section ; at the same time the bells fitted to the instrument 
ring, announcing a fresh position of the pointer. 

м Each pointer is actuated by a small motor which, during the 
transmission of an order, receives current and is excited by 
means of the controller-switch actuated by the handle of the 
transmitting instrument. The bell fitted to each instrument 
can be employed, in accordance with the system of connections, 
either to draw attention to an order or to give a bell signal 
corresponding with the transmitted order. In the first case 
the bells ring continuously so long as the handle is turned ; in 
the second case, however, every movement of the handle or 
each step forward of the pointer by one section of the dial pro- 
duces a sharply defined bell signal or, if single-stroke bells are 


employed, a single stroke on the bell; so that the transmitted 
order can be understood, not onl 


г Y by the position of the pointer, 
but by the number of bell signals or strokes respectively. This 
double metl:od of transmitting signals offers, it is claimed, the 


greatest security in working ; it is, however, necessary always 
to start from the zero section of the dial, as otherwise the num- 
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The orders to be trans- 
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ber of bell strokes would not coincide with the numbers on the 
corresponding sections of the dial. 

Before sending a fresh order, therefore, the pointers must first 
be put back to zero by turning the handle of the transmitter 
to the left and at the same time depressing a switch next to the 
handle, which causes the bells to be short-circuited so as to 
prevent them from ringing and thereby causing misunder- 
standings. 

It is impossible to avoid depressing this switch, because, 
when it is in the normal position, the transmitter handle cannot 
be turned to the left. 

Should the installation consist of two signalling stations only 
an apparatus with reply-signalling device can be used. This 
apparatus is fitted with a red and a black pointer; the former 
is coupled mechanically with the transmitting handle, while 
the latter is actuated by the electro-magnetic movement. To 
transmit an order, the red pointer of the transmitter is set by 
turning the handle to the correct section of the dial, whereupon 
the black pointer of the receiver takes up its position on the 
corresponding section. In order to send a reply, the red pointer 
on the receiver is set over the black pointer, whereupon the 
black pointer on the transmitter moves under the red pointer. 
The person who gives the order is therefore assured of the fact 
that his order has been transmitted and received correctly. 

A four-core cable is required for instruments without reply 
gear, but for those with reply gear a seven-core cable is necessary. 
The numberof different signals that can betransmitted is entirely 
independent of the number of cores in the cable. Primary or 
secondary batteries can be employed as the source of current, 
the apparatus being worked on the open-circuit system. Should 
a continuous-current plant be available, the signalling current 


can be taken from this by interposing a suitable series re- 
sistance. 


The apparatus is of simple and substantial construction in 
all its parts and is water and gas-tight, so that itis quite suitable 
for use in mines. Аз a proof of the efficiency of the system, we 
may. mention that it has been used largely for over 10 years, 
not only in many mines and other industrial concerns, but also 
on railways and for the transmission of all kinds of signals. 


The “ Adnil” Automatic Shaft 
Signalling System. 


An interesting apparatus which has been designed to assist 
in the safe operation of shafts is that invented by the Deutsche 
Telephonwerke of Berlin, for whom the Adnil Electric Co. are 
sole agents. For giving signals for winding men and material, 
this automatic system is claimed to be perfectly “ fool-proof. 

The equipment for each seam comprises a combined trans- 
mitter and receiver (Fig. 1) and a single stroke bell or electric 
hooter. The combined transmitter and receiver is furnished 
with a dial over which moves a pointer, a signalling lever, 
level " or “seam ” indicator push, an emergency push and 
“level” or * seam ” indicator. At the heapstead 18 installed 
a dial instrument similar to Fig. 1, but fitted with a further 
contact maker called the “ carry out” push. `А single stroke 
bell or electric hooter is provided for ordinary signals and а 
trembling bell for emergency signals. | 

The engine driver is supplied with receiving apparatus 83 
shown in Fig. 2. The central switching mechanism, for storing 
up and automatically passing on the signals to the engine man, 
is contained in a small oak case having a glass front. This appa- 
ratus can be installed in some suitable situation in the engine 
room. Ifasignal is to be transmitted by the miner at вау, No. 2 
level, he would first of all cause the words “ No. 2 Level | 
appear behind the small pane in the upper part of the dia 
instrument. This is done by depressing the level indicator 
push. At each depression the level indicators of ай the instru- 
ments step round and display the words ** No. 1 Level, No. 
2 Level,” “No. 3 Level,” or “ Bank,” as the case may be. 
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Fie. l.—CoxBINED TRANSMITTER 
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The stepping round of the level indicator causes an alarm bell 
inside the apparatus to ring. The bankman and engine driver 
will thus understand that all signals are to come from the level 
indicated as all the intermediate instruments are cut out 
of circuit, so far at least as the giving of ordinary signals is 
concerned. 

The miner now moves forward his signalling lever. For 
every forward movement of the lever tlie pointer of all the 
instruments, excepting the engine driver’s, makes one step 
forward and the single stroke bells or hooters sound once at 
every step. The signal thus given is stored up in the central 
switching mechanism until the bankman depresses once only 
his “ carrv out " push when the pointer of the engine driver's 
instrument immediately flies back to the zero position and then 
automatically steps round to the original signal given by the 
miner. Thesinglestroke bell or hooter will also sound a number 
of times corresponding to the steps made by the pointer. 
Аз the pointer of the engine man's instrument steps round to 
the desired signal the pointers 
on all the other instruments re- 
turn automatically to the nor- 
mal position unaccompanied 
by any audible signal. It may 
he stated that the signalling 


Fic. 2.——ENuiNE DRIVER'S 
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AND RECEIVER. RECEIVING APPARATUS, 
lever and pointer can be moved either forward or backward, 
but no matter how it is shifted about the engine driver receives 
only the signal on which the pointer is resting when the bank- 
man presses the " carrv out" push. The signal last given 
remains on the engine driver's instrument until a fresh signal 
5 Sent through by the bankman. The emergency push and 
ellis provided for use in case of danger or accident. 

In addition to the apparatus above described. the “ Adnil " 
system is sometimes fitted with a device for keeping a constant 
record of the last six signals given to the engine man and it 
сап also be fitted with printing mechanism for recording the 
humber of each signal and the time it was given. We are ìn- 
formed that this svstem is very popular in Germany and has 
cen installed in over twenty mines, including several controlled 
hy the German Government. We also understand that the 
АФ Electric Со. have received an order to equip the William: 
shaft of the Dolgoath mine with this system of signalling. 
Copper ore is drawn from this shaft which is in Cornwall and 
I5 said to be one of the deepest in the world. 
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А High-Tension Telephone. 


— a— —À  À 


An interesting instrument which has been designed by Messrs. 
Siemens Bros. & Co. for use on telephone lines, running in 
proximity to high-tension circuits, thus often enabling one pole 
to be used for both high tension and telephone lines is the high- 
tension telephone illustrated in the accompanving photographs: 


Fic. 2.—VIEW or PROTECTIVE 


Fic. 1.—GENERAL VIEW OF 
APPARATUS. 


HIGH-TENSION TELEPHONE. 


(Figs. 1 and 2). This instrument, which is of the “bridging” Еуре 
and can be used therefore as a terminal station or ** bridged” 
across the line, is fitted with the latest most sensitive and 
efficient protective devices for ensuring the safety of both user 
and instrument. The telephone itself is so arranged that the 
user is not brought into contact with any current-carrving part 
of it, the sound being transmitted by mieans of insulated 


hearing tubes. Fig. 3 shows a portable {уре of instrument. 


Fic. 3.— PORTABLE HIGH-TENSION TELEPHONE SET. 


The following (Fig. 4) are details of the diferent protective 
devices, with their several uses. The lines enter at a point 
arrester designed to conduct heavy lightning discharges. to 
earth; thev then pass through two retardation coils which 
effectually bar the way to a possible residval discharge, and 


15 
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continue through two high-tension non-arcing fuses which 
cut off the apparatus in case of a cross with a power circuit. 
A vacuum arrester, which is bridged across these fuses, serves 
to short-circuit the instrument in the event of a difference of 
potential arising between the lines. Each line then traverses 
a combined spark-gap and vacuum arrester fitted with a heat 
coil These arresters, being contained in а vacuum, are so 
sensitive that they will actuate at 300 volts and thus afford 
protection against every power circuit. The heat coil com- 
p'isedfin this type of vacuum arrester is arranged to fuse at 


High Tension Fuse 
for 5.000 Volts 


Vacuum 
Arresters 


for 
300 Volts 


Fig. 4.— DtacRAM oF SIEMENS Н.Т. TELEPHONE. 


0-3 ampere, thereby protecting the instrument from “ sneak ” 
currents, which, though only small, may, by flowing for a 
prolonged period, do serious damage. 


| Sterling Mining Telephones. 


^ Inthe following article we give some details of the tele- 
phones designed and manufactured by the Sterling Telephone 
& Electric Co. for mining work. 
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Fic. 1.—Barrery MINE 
TELEPHONE. 


Fig. 2 shows a magneto ringing mine telephone. It 1s con- 
tained in a waterproof iron case, and comprises a horizontal 
granular carbon transmitter fitted inside the box, an induction 
coil, triple-magnet generator, two double-pole receivers with 
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cords encased in leather tubing, a 2,000-ohm polarised call bell 
with the movement enclosed in a waterproof iron box mounted 
separately on the backboard, an automatic switch hook pro- 
vided with а stuffing box, backboard, and battery box of 
paraffined oak for two Leclanché cells. 

Fig. 1 shows a battery ringing mining telephone. This із also 
enclosed in a waterproof iron case. It comprises a capsule 
“inset” shot carbon transmitter, an induction coil, a large 
pattern powerful double-pole receiver, a hand ringing and 
speaking switch, а hearing tube, and substantial connecting 
terminals. The whole of the above parts are fitted in a cast- 
iron waterproof case, provided with a stuffing gland through 
which the line wires are led to the interior. 
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Fic. 3.— ANOTHER MAGNETO 
MINE TELEPHONE. 


Fic. 2.— MAGNETO RINGING MINE 
TELEPHONE. 


Another magneto instrument specially designed for use in 
mines is that shown in Fig. 3. It consists of a complete pole 
telephone for the magneto ringing type of local speaking 
battery systems. It comprises an aluminium damp-proof hand- 
combination of great mechanical strength with a loud-speak- 
ing receiver. This receiver is fitted with a leather ear-pad. 
There is also a loud-speaking interchangeable inset transmitter 
with a folding leather mouthpiece and battery key in the handle, 
an induction coil, powerful triple-magnet generator, which 18 
fixed on the base to facilitate removal for inspection, a large 
double dry cell, a carbon lightning arrester, line fuses and 
terminals. The whole of the parts are mounted in a solid teak 
case and are enclosed in a watertight iron box with a brass 
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lock and key and glass-fronted receptacle for emergency key. 
The whole set is complete with four strong wrought-iron fixing 
straps, bolts and nuts. 

Fig. 4 shows a telephone which has been arranged for use 
on telephone lines which run in the neighbourhood of high- 
tension circuits. The receiver, transmitter and generator are 
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Fic. 4.—TELEPHONE For USE NEAR HIGH-TENSION LINES. 


insulated so as to exclude completely any danger which might 
arise by contact between the telephone lines of high-tension 
conductors. 


Warning Notes for Mines. 


The extension of mining operations to points which, in some 
Cases, are severa] miles removed from the main shafts has occa- 
sional demand for a means of giving audible warning to miners 
of approaching danger or for other reasons. At the same time, 
the extension of electric circuits in collieries and mines has been 
Е for the introduction of electric warning signals and 

s. 

The piercing sounds emitted by such a device as the “‘ Klaxon 
horn are admirably suited to give warning to miners at almost 
any point of the workings. The “ Klaxon” horn is an ex- 
tremely simple device, and it has the merit of being of substan- 
Па] construction, so that it should be capable of meeting the 
most severe conditions in mining service. The “ Klaxon ” 
horn is well known in the motor car and motor boat world, and 
has, we understand, successfully withstood the most severe 


The horn depends for its sound on a small motor, the arma- 
ture of Which is placed in a vertical plane, and the upper end of 
its shaft is extended a matter of 6 in., and fitted at the extremity 
with a steel disc having a regular number of projecting teeth. 

hese are revolved at a high rate of speed—the motor runs at 
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3,000 revs. per min.—and in turning they strike against a vana- 
dium steel anvil, which is firmly secured in the centre of a thin 
steel diaphragm. This diaphragm is securely fixed round the 
circumference of the disc with an annular clamp. Fig. 1 makes 
this construction perfectly clear. The horn for the dispersion 
of the sound is placed immediately in front of the diaphragm, 
and it may be of any desired length according to the purpose 
for which the horn is required. Fig. 2 is an illustration of the 
complete instrument with a long pattern of horn for the trans- 
mission of sound over long distances. The motor can be oper- 
ated from a battery circuit of 4 or 8 volts, but the motors can 
be supplied for operation on 110-volt circuits. 


PATENTED 


Fic. 2.—CoaurLETE INSTRUMENT WITH LONG 


Fig. 1.— CONSTRUCTION OF 
Hory. 


“ KLAxoN" Horn, 


For industrial service the “ Klaxon " can be emploved as a 
hooter for sounding the hours for the workmen. We under- 
stand that some experiments were recently carried out in the 
rivetting shop of a large boiler works where the fiendish din 
has rendered the men practically deaf. Previous to the 
introduction of the " Klaxon " horn it was next door to im- 
possible to ring off the men. Ву the use of two “ Klaxon " 
horns, one at each end of the shop, the men understand when it 
Is time to go to dinner or to knock off work. 

In addition to the electrically-operated pattern referred to 
above, a hand-worked design has been got out. Illustrations 
of the interior and exterior of this are given in Figs. 3 and 4. 


Fic. 4.—Sgction or HAND 
Horn WORKED HORN. 


Fic. $. HAND WORKED 


This 1s sufficiently light to be carried about and it would be 
found useful to take into the workings and in case of a fall or 
the imprisonment of the men, they would be able to give indi- 
cation of their whereabouts or welfare. Further details and 
prices of this horn can be obtained from the Motor Accessories 
Co., Gt. Marlborough-street, London, W.C. 


Electric Winding for Collieries.—With reference to the 
article dealing with the electric winding engine at South Ken- 
muir Colliery which appears on p. 128 of this issue, we are asked 
by Messrs. Crompton to state that the figures of efficiency given 
therein refer to the 140-fathom depth, and not to the 90-fathom 
depth which is at present being worked. 
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"Phoni5" Mining Motor. 


The Phoenix Dynamo Manufacturing Co. inform us that in 
the ordinary course of a large business in colliery work they are 
repeatedly asked for a motor which shall be perfectly and per- 
manently flame-proof under working conditions, and at the 
same time be simple in design and construction. In attempt- 
ing to solve this problem, they realised from the beginning that 
the best results could only be obtained by co-operation with 
prospective users of such plant, and they are greatly indebted 
to several well-known mining engineers, whose advice was 
given during the period occupied by the design and experi- 
mental perfection of the new type. Asa result of repeated confer- 
ences, a certain number of essential conditions was first of all laid 
down, "апа the finally completed design is shown ш the 
accompanying illustration. They claim that this machine 13 
undoubtedly a mining motor designed by mining men. 

The following conclusions wee the outcome of their investi- 
gations previous to the design of the motor :— 1. The machine 
must be absolutely explosion-proof. The Phoenix mining 
motor is absolutely flame-proof under explosion pressures. 
Total immunity from the passage of flame is achieved by making 


рио. Хіл KLAME-PROOF MOTOR, 


each joint on the surface of great length. There are no oil 
chambers or passages, and the bearings. which are placed out- 
side the motor proper, have no direct communication with the 
interior of the machine. Where the shaft passes through the 
casings, cooling glands are fitted, the efficacy of which glands 
is fully established by the tests described lower down. 2. Its 
working parts must be easily accessible ; its doors must be easily 
sealed, and the brushes in the case of direct-current motors must 
be easily visible without breaking any seals. The Phoenix 
mining motor has two large doors of very adequate size for 
adjustments. These doors are sealed in a very simple manner 
so that the motor cannot he opened by any unauthorised person 
without it being detected. The machine is fitted with obser- 
vations windows, consisting of lin. plate glass suitably pro- 
tected. The leads are all brought out at the top of the machine 
and arranged in such a position as to prevent, as far as possible, 
damage by abrasion. 3. Its rating must be very ample to 
avoid overheating and its capacity for overloads great. The 
clearances between live parts and the carcase or castings to be 
very ample. The Phenix mining motor is designed to give its 
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full output at a specified temperature rise, Further it will give 
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25 per cent. overload without sparking and 50 per cent. over- 
load without injurious sparking. The clearance between the 
brush holders and the carcase is unusually large. 4. Its lubri- 
cation must be automatic and require only the minimun amount 
of attention. If oil wells are eliminated much less attention 
will be necessary. The Phonix mining motor is fitted with 
heavy type ball or roller bearings ; the housings are perfectly 
(not commercially) dust-tight. There are no oil wells, and the 
machine will run for three months without a renewal of the 
grease being necessary. The bearings are of a special type, manu- 
factured to withstand shock and are guaranteed for two years. 
It should be noted that the following causes of serious trouble 
in the usual type of machine—oil creeping and leaking. over- 
filling of oil chambers, and any chance of hot or " seized "' bear- 
ings are totally eliminated. 5. Theinsulation must be moisture 
proof and of exceptional quality and robustness. The Phoenix 
mining motor is insulated by a special process; each coil is 
subjected to a high-pressure test—(a) After winding ; (b) After 
fitting into the core; (c) On the completion of the armature. 
The windings are impregnated under vacuum on two separate 
occasions, and during the last operation they are subjected to 
a pressure of 50 lb. per square inch, thus assuring that all the 
the interstices are filled with insulating materials. No insu- 
lating material or varnish is put into the machine unless it 1s 
capable of standing, without damage, a temperature of 250°F. 

A series of explosion tests has heen repeatedly made on this 
motor in the presence of mining experts. The motor was placed 
inside a chamber made of heavy wood, zinc-lined, and suitable 
connections were made to a device for passing into the case, a 
mixture of gas and air, previously tested by an explosion meter 
so as to ensure its being of the most explosive character pro- 
curable. Sparking plugs were fitted, one inside the motor itself 
and the other inside the case. 

The motor was first lifted out of the case, filled with gas and 
air mixture, and exploded electrically by means of a sparking 
plug. After five or six similar explosions, no detrimental effect 
or any signs of the explosion were visible on the motor itself, 
thus proving, that it was quite suitable for withstanding ex- 
plosion pressures. The discharged gases were then blown out 
of the motor, which was again filled with gas and air, and the 
complete machine was placed inside the wooden explosion 
chamber, which chamber was in turn filled with the correct mix- 
ture of gas and air. The mixture inside the motor was then 
fired, and the gas in the explosion chamber itself was not ex- 
ploded. "Then as a proof that this outside mixture was actually 
explosive, the sparking plug fitted therein was fired and a com- 
plete explosion followed. 

The whole object of this test was to reproduce as nearly as 
possible the actual conditions which would obtain in a fiery 
mine. It is obvious that the first time the doors were opened 
below ground, the motor itself would become full of the gaseous 
atmosphere surrounding it, so that in the case of a short circuit 
or spark occurring in the machine, this internal mixture would 
be exploded, and the claim which was established during the 
test described above was that in the event of this taking place 
in а Phoenix flame-proof motor, there could be no resultant 
explosion of the outside atmosphere. These tests have been 
frequently conducted in the presence of mine owners and experts 
and have been pronounced to be quite conclusive. 


Miners’ Safely Lamps. 


For a great many years this country has been in the position 
of having a large proportion of its safety lamps manufactured 
in а haphazard manner by firms of general brass workers, who 
make specialities of water or steam valves or the like, filling in 
any spare time with safety lamps ; as a result of this nondescript 
method of manufacture, and the ignorance of the makers of the 
essentials of a safety Jamp. there have been placed on the market 
a great variety of odd size lamps, many of which can be shown to 
be quite unsafe, either from original defects in the type of lamp 
or in its manufacture, or from defects brought about by the 


Млу 12, 1911. 


lack of standard size and consequent bad fitting of the re- 
newals. Having made a scientific study of miners’ safety 
lamps and appliances connected therewith, and having spent 
large sums of money in experiments and improvements thereon, 
and in the purchase of the best and most up-to-date machinery 
for their production, Messrs. Ackroyd & Best feel they are 
ina position to turn out the verv best article, and to give 
every satisfaction under the most trying circumstances. Their 
lamps and apparatus are now and have been in use at some 
collieries for close upon 20 years, and although they have some- 
thing like 200,000 lamps in use in good, bad and indifferent 
mines in this country, they have never yet heard of a single 
instance where they have been the cause of a mine gas explo- 
sion. 
There is no doubt that the electrically ignited oil lamp. fur- 
nished with ап automatic lock, which can only be opened by 


Fic. 1.—Ackroyp & Best Miners’ Sarety Lar. 


an electromagnet in the lamphouse, is now considered the 
standard mining lamp, one reason being that with it relighting 
in the mine is absolutely safe. which cannot be said of lamps 
fitted with self-contained igniters, these latter having many 
objectionable features, amongst which may be mentioned the 
fase with which such igniter may be operated by the aid of a 
common nail roughened or chipped by a wedge or chisel on one 
side, near the end, this being readily inserted so as to catch and 
пр the operating spindle of the igniter of the lamp, and so 
easily operated by any lad or man in any part of the mine, 
such, for instance, as the coal face or in the comparatively 
dangerous return airways, and possibly a light may be formed 
ш a lamp having a damaged glass, and, of course, if gas be 
about, an explosion would consequently ensue. Seeing, there- 
fore, the ease with which this igniter may be operated in an 
unauthorised manner in the mine, it appears to us that a false 
sense of security is created by the provision of screwed special 
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keys in the custody of the deputy, or by chaining the key to a 
prop some distance from the coal face. In the latter event it 
1s highly probable the key would be stolen. 

With self-contained igniter lamps, an air inlet underneath 
the glass is generally employed. This is, Messrs. Ackroyd & 
Best consider, not only mechanically bad, but it is highly prob- 
able that just at a critical moment, when the lamp is required 
to withstand an unusual influx of gas, the gas flame which 
would burn at this inlet would so heat the glass that it would 
crack, and the mine gas be ignited and an explosion ensue ; 
furthermore, highly volatile spirit is generally used in these 
lamps, and their experience 1s that there is a general move- 
ment taking place to cast out spirit lamps owing to the risk in 
the mine and also on the surface of ‘burning down the lamp 
cabin and the whole pit head gear. Thev have, therefore, 
concentrated their attention more and more on high-flash oil 
lamps and apparatus. It is impossible to open the lamps with 
the means available to a miner in thetmine, and it is only pos- 
sible to relight them at the safe relighting machines fixed at 
convenient positions in the pit, the relighting machines being 
too heavy to be moved surreptitiously from the position 


Fre. 2—UNLOCKING APPARATUS, 


assigned tham by the officials, and yet not too heavy to prevent 
their being moved forwa-d by the proper authorities as the coa 


face advances. 


Under the Ackroyd & Best system, the miner receives a per- 


fectly clean lam» which is only lighted when called for by him, 
and has not had to stand burning for hours on the lamp-stand, 
as is the case with the old style of lamps, which are lit by a 
torch and then locked, necessitating the commencement of the 
lighting-up process hours before the miners arrive. If the 
light goes out in the mine, it may be quickly and safely re- 
covered on one of the safety underground relighters, which 
are placed at convenient positions in the pit. The miner, 
therefore, has no incentive to open his lamp, but if he should 
have such a desire he is faced with the insurmountable barrier, 
i.e., the magnetic lock. vig 
With these lamps and apparatus the lampmen, it is claimed, 

are able to do their work well and quickly, because all the parts 
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of the lamp are so arranged as to enable the cleaners to manipu- 
late them in the least possible time. А special feature of this 
lamp is that if the gauze be absent the lock at once demon- 
strates the fact by refusing to act, so that it is unlikely a lamp 
can be sent into the mine without being provided with a gauze. 
This, Messrs. Ackroyd & Best submit, is far better than the 
employment of a detector in the bonnet, seeing the latter in- 
variably gets dented, thus preventing the detector acting. 

The magnetic lock described below has withstood the severest 
possible tests, and it has been proved to be impossible for any- 
one to make it fail or to tamper successfully with it in the 
mine. 

The lamp shown in Fig. 1 is fitted with Ackroyd & Best's 
patent glass ring and oil filling valve, and Hailwood's patent 
automatic magnetic lock, combined electric igniting pin, 
wick snuffer, and removable wick tube. The vessel is cast in 
one piece, thus doing away with the soldered bottom plate. 
Platinum is not used in the lamp. All the parts are simple and 
strong, the bonnet is formed of one piece of seamless and joint- 
less steel, the crown being an additional plate for extra safety. 
The lamp burns oil having a flash point of over 250°F., and is 
very sensitive to gas. 

Fig. 3 illustrates the lamp in which part of the vessel and 
bush have been cut away so as to show the interior of the Hail- 
wood patent loek ; it will be seen that the glass-holding ring а 
is provided on the underside with ratchet teeth into which 


engages the iron lock bolt b, which is held in the up position by. 


means of a strong spring d resting on a slidable iron guard plug, 
e ; the latter resting on a solid shoulder formed in a recess in the 
lamp bottom. This guard plug effectively prevents any 
tampering with the lock. Anyone pressing the guard upwards 
compresses the spring d, and causes it to hold up the lock bolt b 
even more effectively, making it impossible to tamper with the 
lock by means of а permanent magnet, whereas, when the 
lamp is placed on the electromagnet described below, the nose 
of the magnet will press upwards the guard plug e, magnetise 
it, and get a strong magnetic grip of the lock bolt b imme- 
diately the plug comes into contact with it. The depression of 
the electromagnet pedal drawing down the guard plug, and 
with it the lock bolt b, thereby releases it from the teeth of the 
glass ring, so that the lamp top may be unscrewed from the 
oil vessel, all of which is the work of only a moment. То lock 
the lamp, the mere act of screwing on the vessel will cause the 
lock bolt b to click over the ratchet teeth of the glass ring until 
the oil vessel has been screwed home, and the vessel then 
cannot be again removed until opened by the electromagnet. 
Particular attention may be drawn to the fact that all the 
lock parts are inserted from the upper face of the lamp vessel, 
and are held in position by a detachable screwed bush, с, so that 
if at any time it is desired by the surface officials to take out and 
renew the lock parts, this operation may be performed in a 
moment, as there are no pins to drill, out and unsolder and to 
re-solder. А further most important point is that if dirt should 
wash down into the lock it will not interfere with the opening of 
the lock in the lamp-house because the nose of the magnet 
presses the guard plug up and squeezes out any dirt. thus get- 
ting а strong magnetic grip of the lock bolt b. "This enables 
the strongest possible spring to be employed. It will beobvious 
that this method is far superior to that in which the guard plug 
is inserted from the bottom of the vessel. and is secured in 
position by a screwed and soldered pin, which may be surrep- 
titiously forced out, the lock parts abstracted and the lamp 
opened. This latter type of lock (and, in fact, most locks in- 
tended to be opened by a hand or permanent magnet) is also 
subject to the great objection that the lock bolt is attracted to the 
plug through an air gap. It will, therefore, be seen that it is only 
possible to employ a very weak spring with such locks, and this 
in course of time allows the lock bolt to lag or stick in the open 
position. And again, when dirt washes down into thelock parts 
in the lock in question, the dirt effectively prevents the mag- 
netism penetrating it and drawing the lock bolt down. The 
result is that the only way in the cabin to open such a lamp is to 
break it ог drill out the lock, thereby creating confusion and 
delay in the lamp-house. On the other hand, lads of 14 or 15 
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years of age can open these lamps on the electromagnet in the 
lamp-house as fast as lamps can be handed to them, and at 
a rate quicker than the old lead plug locks can be knocked oft. 

The illuminating power of this lamp in English standard 
candles is 0-67, as compared with 0-71 standard candle power of 
the ordinary tallow dip candle, and 0-66, the highest standard 
candle-power of the open flame lamp burning seal oil (this 
height of flame in the open lamp does not continue long, but 
rapidly decreases). 

The absence of means for completely snuffing the wick 
of а lamp during a shift has long been recognised as a great 
grievance ; this trouble was particularly acute with the elec- 
trically-ignited oil lamp, because of the difficulty in getting 
the current to penetrate the hard crust which formed on the 
top of the wick of an extinguished lamp, this crust often pre- 
venting the relighting of the lamp in the mine.  Hailwood's 
patent snuffer provides, it is claimed, а simple remedy for a 
long-felt want. An insulated brass wire which passes through 
the lamp vessel is provided at its upper end with a cross-head, 
one end of which acts as a sparking point for throwing on to the 
wick the electric spark which ignites it, whilst the other end of 
the cross-head is thinned out so as to form a snuffer arm. When 
the igniting point 13 in position the snuffer arm is directed away 
from the burner, and therefore cannot interfere with the igniting 
process, as would be the case if the snuffer was on a separate pin. 
The bottom end of the brass wire is provided with а brass 
button, between which and the underside of the lamp vessel is 


Fic. 4.—UxpDERGROUND RELIGHTING 
APPARATUS. 


Fic, 3.—Lamp cUT AWAY 
TO SHow Patrext Lock. 


a small spiral spring, tending to keep the igniting pin and 
snuffer depressed below the height of the flame, so as to avoid 
forming shadows. In the centre of the porcelain part of the 
burner a nick is formed, into which the igniting pin falls when 
the above-mentioned button is operated. and thus ensures the 
lighting pin always being in the best position for relighting. 

For unlocking, the lamp is placed in a brass dish on the top 
of the apparatus (Fig. 2), the lock of the lamp being over the 
magnet rod a. The foot-treadle d is then depressed, thereby 
closing the switch c and simultaneously causing the current to 
flow round the coil, this transforming the iron core rod into & 
powerful magnet, which seizes hold of the lock-bolt. Thecon- 
tinued depression of the treadle and magnet core rod with- 
draws the lock of the lamp, so that the latter may be opened, 
the whole operation being the work of an instant. These 
machines are simple and strong and unlikely to get out of 
order, cast or wrought iron being employed in the construction 
of the box and door portions. : 

The underground relighting apparatus consists essentially 
of a large rectangular iron box 11 (Fig. 4), having а subsidiary 


chamber, 14, cast solid with it. This latter chamber carries 


the induction coil 16. The coil chamber is closed by a circular 


door, 21, having a flange 13 in. deep, which is provided with 
screw threads over its entire surface, and which engages with 
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similar threads provided on the circular aperture in chamber 
14, so that when the door is closed it automatically makes а 
gas-tight joint, which cannot get out of order. This circular 
door is firmly hinged to the side of the box 11. It cannot be 
misplaced, it is claimed, and must, in fact, be closed completely 
before the flat door 22 can be closed and padlocked. Accumu- 
lators are placed in a compartment of box 11. To allow of 
the easy escape of the small quantity of accumulator gas 
which may form, ventilation gaps 9 are formed between the 
front of box 11 and the inside of the flat door 22, the flange 
of which door guards the gaps. Оп the top of the box 11 is 
placed the lamp chamber formed of two iron cylinders, the 
outer one 3 being capable of revolving round the fixed inner 
one 30. In the base of the fixed inner cylinder an iron lamp 
dish having an insulated electric contact is arranged. Lamp 
admission openings are formed in the walls of the two cylinders. 
To enable the lamp to be passed into the inner chamber the 
outer cylinder is revolved until the opening in it coincides with 
the opening of the inner cylinder, the lamp being then com- 
pletely enclosed by the reverse rotation of the outer cylinder, 
somewhat after the manner of the well-known policeman's 
lamp. Above the crown of the lamp chamber is a further 
chamber, which, when all the parts are assembled, is closed in 
һу а deep топ cap. In this latter chamber is arranged a switch 
device in such a manner that the lamp chamber must be closed 
hefore the current can be switched through the lamp, and also 
that the lamp must be in position before the electric circuit can 
be closed. The current from the accumulators and the induc- 
tion coil is conveyed by a cable to the switch chamber through 
steel tubes in the walls of the inner lamp chamber, and ter- 
minate in a protected terminal. Directly above the terminal 
there is arranged a spring contact carried by а push bracket. 
The upper end of the contact is in electrical connection by 
means of the flexible cable with a spring contact plunger push 
carried by the push bracket. The lowest end of the push is 
directly over a corresponding aperture in the crown of the lamp 
chamber, This latter push is also provided with a steel roller, 
supported on the upper face of a circular steel cam plate attached 
to the upper part of the cylinder. When the lamp chamber is 
open the roller and push bracket are kept in the upper position, 
aud the circuit is consequently broken. But as the outer 
chamber is revolved into the closed position the roller will 
descend and cause the contacts to engage. Current then 
passes tothe spring contact plunger, which latter will, on its 
descent, penetrate into the lamp chamber and come into con- 
tact with the lamp placed therein, the current being conveyed 
through the lamp to the vicinity of the wick tube, while spark- 
Ing across the wick effects the ignition. It then passes to the 
Insulated contact in the base of the lamp chamber and back to 
the induction coil and accumulators. When the lamp chamber 
doors are open an поп guard plate connected to the outer 
chamber lies in front of the aperture through which spring 
contact push enters the lamp chamber, and this guard plate 
automatically moves clear of the push as the lamp chamber is 
closed. So that whilst the lamp chamber is open 1t 13 impos- 
sible to tamper with the electric circuit. 

The machine is also provided with a device which ensures 
that only a safety lamp may be placed in the lamp chamber. 
The lamp chamber can be lucked by a spring lock operated by 
а peculiarly shaped left-hand threaded key, which may be 
Placed in the care of some person or persons in the respective 
districts of the mine, although from this description of the appa- 
ratus it will be obvious that even if this chamber be left un- 
locked no harm can result, as the lamp must be in its position 
and the chamber closed before any electric current can be 
‘Caused to flow, and in this position the man can do no tamper- 
ing with it. The switch chamber is closed in by a cap, 1, pro- 
vided with a strong padlock, 2, which is a duplicate of the pad- 
lock 13 of the accumulator chamber, the Кеуз of which are in 
the care of the lampman or some other official appointed for 
the purpose. A buffer, 5, and buffer block, 6, are provided to 
reduce the force of a too violent rotation of the chamber 3. 

The operation of religliting a lamp is very simple. as it is only 
‘Necessary to insert it into the lamp chamber and rotate the 
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outer cylinder, which automatically encloses the lamp and 
automatically causes the switch to close on the lamp, and the 
electric current to ignite it, and this without having opened the 
lamp, the whole operation being only the work of à moment, 
while every function of the apparatus must invariably follow in 
its correct. sequence from the simple rotation of the outer 
cylinder. The wearing parts are made of steel, and all joints 
are either automatically gas-tight, as in the coil chamber, 
or automatically flame-tight, as in the lamp chamber and 
switch chamber. 

А combined lamp (the Allott, Hailwood & Dean) has been 
specially designed by Messrs. Ackroyd & Best to suit the require 
ments of officials and firemen. It combines not only a ready 
means for testing for firedamp—viz., the standard oil flame— 
but is also provided with a powerful electric incandescent lamp, 
the light from which enables a critical examination of the roof 
to be made. In the event of a disaster in the mine it is possible 
that the person provided with such a lamp might survivethe first 
effects of the explosion, and if so he would no doubt be able by 
means of the electric light to reach a place of safety and assist 
other survivors likewise. In everyday use in the mine he would 
find this electric lamp useful т reaching a re-lighting station 
if he should have the misfortune to lose hiis oil flame light. 

In this lamp a long tube-like oil container is surrounded by an 
annular accumulator in a case, the negative terminal being con- 
nected to the case, whilst the other terminal 18 secured to a 
plate to which a terminal is attached. "The oil container is 
provided with a shoulder having an insulated contact roller 
connected to one terminal of a small electric incandescent lamp. 
The oil container 1s placed in a circular recess formed by the 
inner wall of the accumulator, the square base of the oil vessel 
entering a similar opening 1n a base plate in connection with a 
revolvable flange loosely attached to the accumulator case. 
When it is desired to employ the electric light, sav, for instance, 
if the oil light has been lost. or as an additional light for inspec- 
tion of the roof, &c., the flange is rotated until roller of the 
electric lamp rests on the contact plate. The circuit is then 
completed. The light may be quickly cut out by simply 
rotating the flange in the opposite direction. When recharging 
the accumulator with current the wires of the generator are 
connected to terminals on the base of the lamp. This lamp is 
very compact and strong, and all the parts are easilv accessible 


to the Jamp cleaner. 


A Machine which Uses Pit Rubbish 
as Fuel. 


A study of British collieries brings into prominence many 
important and interesting features in their conduct and man- 
agement. One of the most interesting of these is the wav in 
which economy may be obtained by the installation of efficient 
and suitable machinery and labour-saving devices. Yet, often 
there remains at least one department of the British colliery 
that is not as efficiently equipped as it should be if the best 
commercial results are to be obtained. This is the more sur- 
prising, for full credit may be accorded to its indispensa bility. 
The department indicated is that containing the steam raising 
plant. 

It is not unusual, Messrs. Bennis & Co. inform us, for those 
responsible for colliery management willingly to expend a con- 
siderable sum on the purchase of boilers and engines of the type 
judged most suitable for the work to be accomplished, and vet 
to hesitate and haggle over the price of machines for boiler 
firing. although the use of such machines leads to an extension 
in the boiler life, and increases the output of steam. At many 
of the leading collieries the whole of the coal used in hand-firing 
the furnaces is of considerable market value, and might vield 
no mean profit 1f added to the vear's sales, instead of which it 
is withdrawn from possible markets and used in the manufac- 
ture of the requisite steam for consumption by the colliery, 


1] ИН 


188 * THE ELECTRICIAN."—SECOND MINING ISSUE. 


Were there no alternative there could, of course, be no objection 


‘go to employ a marketable commodity, but there is an obvious 


alternative in using pit rubbish and other unmarketable stuff 
by the means of adequately designed machine stokers. This 
being the case, it seems extraordinary that such machines 
should be ignored. In collieries sufficiently wide-awake to 
have made the substitution, the results obtained by adopting 
such equipment have been extremely encouraging. 
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Fic. 1.—" ВЕхміѕ " CONVEYOR PLANT AND MACHINE STOKERS 
INSTALLED IN A CONTINENTAL Воп.ев HOUSE. 


It may not, therefore, be altogether devoid of interest in this 
connection if we here record a few facts pertaining to boiler 
houses where this system of boiler-firing is in vogue. These 
partieulars have been kindly supplied by Messrs. Ed. Bennis 
$ Со. Inthreeofthe best-known collieries m Yorkshire, whose 
increase in profits are the envy of others, the ranges of Lanca- 
shire boilers are fired by means of “ Bennis” machine 
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Fic. 2.—A “ BENNIS " U.LINK CHAIN CONVEYOR DISTRIBUTING COAL 
INTO THE HOPPERS OF THE * BENNIS " MACHINE STOKERS AND SELF- 
CLEANING COMPRESSED AIR FURNACES INSTALLED IN THE BOILER 
HovsE OF ONE OF THE BEST KNOWN COLLIERY COMPANTES IN THE 
WORLD. 


stokers and self-cleaning compressed air furnaces. It is een- 
erally admitted that for colliery purposes no boiler 1х 
superior to the Lancashire type; owing to its hard driving 
capacity, low costs for repairs and long life. the Lanca- 
shire boiler of 8 ft. by 9 ft. diameter is difficult to sur- 
ass. These boilers can be made with flanged dished ends 
so that the tubes may be renewed without the removal of the 


end-plate. The evaporation of a Lancashire boiler when hand- 
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fired with fairly good coal may be from 7 lb. to 9 №. of water per 
Ib. of coal, whereas when fired with pit rubbish by means of a 
“ Bennis" machine the evaporation, we are informed, is in- 
creased by 25 to 35 per cent.—a very good result, it will be 
agreed, from material that under ordinarv conditions it is 
necessary to pay to remove as waste. 

Nor is the increased evaporation bv means of unmarketable 
refuse the only advantage which Messrs. Bennis find is due to 
the substitution of machine stoking for hand firing with costly 
fuels. The boiler life is considerably increased owing to the 
fact that it is not necessary to open the fire doors, an operation 
which admits draughts of cold air. thus causing sudden con- 
traction of the boiler front as well as the rapid cooling down of 
the steam. The machines are fed automatically. without the 
opening and shutting of the fire doors. bv means of an adjust- 
able spring which scatters the fuel on the fire where it is required 
with & nicetv that almost amounts to intelligence. Nor is 1t 
requisite that expensive manual labour should be constantly 
emploved in feeding the machines or bringing the coal from 
remote parts of the соШегу to the boiler house. On the con- 
trarv, all this is done Буа well-designed svstem of elevating 
and conveying plant. Ву means of this mechanical distribution 
the rubbish is brought from that part of the colliery where it 
is collected and conveved thence, elevated and distributed into 


Fic. 3.—A RANGE oF  BENNIS UO MTOKERS INSTALLED IN THE Воп.ЕК 
HovsE oF A LEADING Мости WALES Чтпдм Соль COLLIERY 
COMPANY. 


the stoker hoppers by delivery shoots, the cost working out 
at a figure that is expressed by a decimal of a penny per ton. 
Such a system it is claimed pays for itself again and yet again 
within a brief period of its erection. Our illustrations show 
examples of Bennis equipment suitable for these. 
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The “Niphan” Gouplings and Plugs 
for Electric Gables. 


An interesting arrangement for connecting cables together 
is that known as the “ Niphan.” Itis dueto Messrs. Simmonds 
Bros. and consists of twin cables with rubber insulation. These 
cables are enclosed in flexible steel tubes or are armoured in the 
ordinary way. Suitable lengths of this cable can then be made 
up and connected together by means of a special mechanical 
coupling, so that any length of run can thereby be obtained, | 

The tubing forms, with the couplings, a continuous metallic 
armouring easily connected to earth, so that accidental shock 
is practically impossible, and it is thus quite suitable for use In 
mining. The most important feature of the system is the coup- 
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ling (Fig. 1.) The case is of brass, in two parts connected by a 
screwed and milled ring. The insulating material is ebonite, 
and the plugs are of gun-metal. Each socket is provided with 
.a small tapered pin which enters a hole in the plug, whichYis 
‘split, thus spreading out the latter when home, and pressing it 
against the sides of the interior of the socket hole. ^ This'en- 
sures, it is claimed, an increased area of contact, and conse- 
quently an enhanced carrying capacity. Occasionally it! is 
-desired to wire lamps in series, and for this purpose a series con- 
nector can be inserted between the two halves of the coupling, 
-or а series coupling used. 

Fig. 2 shows an ironclad double-pole fuse board fitted on the 
top with sockets for connecting to the circuits and a terminal 
at side for earthing the armouring. The large coupling at the 
bottom is for the mains. This arrangement is very simple for 
fitting up or removing, and can be fixed in a few minutes. For 
works, buildings, shipyards, temporary buildings, field plants and 
mines a strong coupling is essential to stand the rough usage they 
would be subjected to, and the patterns which are made with 
the screw-on sides and water-tight packing ring will fulfil, the 


Fia. 2. —PoRTABLE FUSEBOARD. 


Fie, 1. —* N IPHAN ” COUPLING. 


maker claims, any conditions required. For lighting circuits 
8 yd. lengths of 60/30 flex in 3 in. tube are found the most suit- 
- able, with tappings in smaller sizes 10 to 14 yd. long, attached 
direct to the fittings. 

The plug shown in Fig. 1 is made in cast brass with steel 
bronze finish and ebonite interiors. They are fitted with turned 
brass terminals and plugs made in one piece with steel set 
screws. Rubber washers are fixed on the end of the plug coup- 
lings, as well as glands for gripping cables or tubes. Plugs with 

`& capacity of 50 amperes and upwards have spokes of unequal 
size to prevent reversal and the socket holes are sunk. The 
three-pole in all sizes are unequally spaced and can only be put 
together in one way. In the 15-ampere couplings, the plugs 
-are of equal size and fit the ordinary simplex and Lundberg wall 
sockets, . Cables enter straight into the terminals without 
"bending. 
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May 12, 1911. 


Influence of Cut Double Helical Gear: 
Ing on the Design of Electrically- 


driven Mining Machinery. 
By B. WIESENGRUND, PH.D., A.M.I.E.E. 


In a general survey of the application of electric drives to 
mining machinery it 1$ impossible to overlook the influence 
exercised оп designs during the last few years bv the intro- 
duction of machine cut double helical gearing. When electric 
driving was introduced into mines it was quite customary to 
adapt mining machinery. such as winders, underground haul- 
aves, pumps, ventilating fans..coal washing machinery, sereen- 
ing plant, &c., to the drive from electric motors by simply 
increasing the number of vear trains until a normal motor 
speed was reached. With this method it was not at all 
unusual to find slow running machines with three. or even 
with four, trains of gears, and sometimes a belt or rope drive 
in addition. It was soon felt that this method was not desira- 
ble; the large number of intermediate gears between working 
machine and motor not only reduced the efficiency, but it also 
introduced a large number of additional wearing parts and 
possible sources of breakdowns. Further, it was impossible 
to make such arrangements compact. so that, particularly for 
underground work, additional expense had to be incurred to 
provide the necessary accommodation, As the necessitv for 
simplification became more and more apparent to manufac- 
turing engineers and mine managers, various types of reducing 
gears were tried, with varving degrees of success. Nome five 
or six years ago the totally enclosed worm reduction gear, the 
manufacture of which had attained a fairly oh degree. of 
perfection, came into favour. and was adopted by a number 
of firms both for the drive of haulage gears and pumps. The 
results obtained were far from uniform: whilst in a number 
of instances such gears proved very satisfactory, in others, 
particularly in those in which it was attempted to reduce the 
cost by using comparatively small gears. they proved costly 
failures, It is now generally understood that for low final 
speeds worm gears are not suitable, unless made in dimensions, 
Which, both from the point of view of space required and first 
Cost, cannot be regarded as commercial. 

А great change was gradually. brought about after machine 
cut double helical spur gearing, made from solid blanks, 
became available. This буре of gearing admits of ratios in a 
single train which particularly well meet the requirements of 
electrically-driven mining machinery. Whilst. as recently as 
five vears ago, a vear ratio of six or seven to one Was regarded 
as the upper limit for spur gearing for large powers, it has been 
found practicable, with the double helical system, to effect 
much larger ratios in a single train, without апу limitation in 
the power to be transmitted. 

The explanation of the hish ratio possibilities of double 
helical gearing Is to be found in the contintity of the engage- 


ment obtained with spiral teeth. The engagement conditions 


of double helical teeth are such that the strains set up in the 
teeth are much smaller than in straight teeth: consequently, 
for a given power at a given speed, much finer pitches сан be 
emploved. With fine pitches it is always possible, by merely 
choosing a suitable face width. to bring two. three or more of 
the spiral tecth into simultaneous contact. The pinion 
dioineter lor double helical gears 15. Cheretore, determined bv 
the necessary shaft diameter to transmit the power: the piteh 
die meter of the pinion merely being so much larger than the 
shaft diameter that the root diameter of the pinion does not 
become smalle than the shaft diameter, the pinion being em 
on its own shaft: eaj а pinion to transmit 100 H.P. at 406 
revs, per min. can be made with a pitch circle of 33 in. and, 
therefore, for a ratio of 20 to Га wheel with a pitch diameter 
of 75 in. is required, This gives a final speed of 20 revs, per 
Min. such as is frequently required for haulage gears. А 
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haulage in which such a gear is used is reduced to the smallest 
possible number of parts, whilst the reduction gear itself gives 
the highest possible efficiency, and is more reliable than an 
ordinary spur gear of smaller ratio, owing to the load being 
distributed over a large number of teeth in simultaneous 
engagement. so that no single tooth of the gear has to meet 
shocks ог hammer blows. under which straight cut gearing 
suffers so severely in mining machinery, which has to be started 
and stopped quickly and frequently. 

A ratio of 20 to 1 is by no means a limit for this type of gear, 
the possible ratio being in each instance determined by the 
largest. wheel which can be conveniently accommodated. 
Such high ratio gears doubtlessly call for a pinion material 
Which has a high resistance against wear, not because the load 
on the pinion is particularly heavy. but on account of the 
larger number of engagements of each individual tooth. The 
manufacture of alloyed steels has; however, made such rapid 
progress during recent veais. that no difticulty is experienced 
in obtaining thoroughly satisfactory pinion material. 

The continuity of engagement in accurately cut double 
helical gears renders them sufficiently silent for mining work, 
that there is no longer anv necessity, or even Justification, for 
the use of soft pinion materials, such as raw Inde, fibre or 
compressed paper, which with straight cut gears have been 
employed to reduce the very objectionable nore. 

Bv the extensive use of high ratio gears, as deseribed, the 
design of miming machinery has been changed m а marked 
manner. Drum haulages. with drum speeds as low as 20 
revs, per min., are now regularly and almost universally made 
bv all haulage gear manufacturers with single trains of gear- 
ing. Where double and treble trains used to be emploved. The 
same effect is noticeable in а marked degree with the design 
of pumping machinery, with the result that efficiencies have 
heen greatly improved, and by a considerable reduction in the 
number of wearing parts the number of repairs has fallen off. 

It is not surprising that, in view of the serious inconvent- 
ence and. ш many cases, even danger, caused by the break- 
down of underground machinery, mine managers. approach 
this new departure with the utmost caution, Doubts with 
revard to the durability of the small pinions emploved were 
frequently expressed. Three or Jour vears! practice, however, 
has abundantly proved that such pimons not only have a very 
satisfactory life. but the entire absence of shocks and vibra- 
tion has а very beneficial eifect on the working machines, and 
breakages of gears, with whieh mine managers and engineers 
were only too well acquainted with straight eut searing, have 
become a thing of the pest. Mines which have had the most. 
extensive experience with this class of gear do not find it at all 
necessary to keep spare gears in stock. 

It is gratifying to notice that British engineering firmis have 
doubtlessly led the way in making use of double helical gearing 
to modernize and simplify. their machines, Amongst the 
large number of representative installations of double helical 
vears for mines carried out during the last few vears, It 15 
perhaps particularly noteworthy that for the electrification 
of existing main winders such gears have been exclusively 
adopted by the Rand Mines in South Africa. Although not a 
single breakdown of a double helical gear titted to electric 
Winders or haulages has come to the writer's knowledge, the 
application of such sears to eieetrie main winders is making 
comparatively slow progress in this country. The reasons are 
not apparent. as the geared winder is a considerably cheaper 
proposition than the winder with а slow-speed motor coupled 
direct to the drum shaft; and double helical gears possess In 
every distance a safety factor which is probably larger than the 
safety factor it is customary to reckon with in general ensi- 
neering practice, due to the fact that considerations of wear 
call for gear dimensions which He far beyond what would he 
required by consideration oof streveth, 

a entirely цех fei co ane application of gearing is the 
drive of high Tf centrifugal pumps. For small and medium 
powers electric motors can be easily built for the required 
pump speeds, but for large powers the most eflierent high hift 
pump has generally to run at a speed which can no lorger be 
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regarded as normal or desirable for the electric motor. In 
such cases the use of a standard speed motor with speeding up 
gear offers the great advantage that a motor of size and speed 
can be selected which 18 also in use on other machinery in the 
mine, so that common spare parts may be kept. The loss in 
such gears, amounting to not more than 3 to 4 per cent., will 
hardly be more than the difference in efficiency between а 
standard motor and a motor of particularly small diameter 
running at an extreme speed, which necessitates efficient 
ventilation for cooling purposes. 

Electric motor manufacturers used to deprecate direct gear 
drives for heavy powers, as the number of cases has not been 
few in which motors have suffered owing to straight cut pinions, 
mounted direct on the motor shaft. The vibration set up by 
the gearing and the continuous hammer blows, as tooth after 
tooth came into engagement, graduallv affected the winding, 


апд insulation troubles occurred which could not be accounted 


for in any other way than by such outside defects. No such 
trouble has occurred where double helical gearing has been 
applied, so that the electrical part of the installation has also 
become more reliable by the introduction of this type of 
gearing, which, in my opinion, is doubtlessly destined to 
ultimately oust straight cut gearing for all medium and heavy 
power drives. 


Oerlikon Mine Motors. 


A line of motors which have been specially developed for 
mining work are those made hv the Maschinenfabrik Oerlikon. 


Fic. l.—OPrEN ТҮРЕ THREE-PHASE MOTOR WITH SHIELD BEARINGS. 


‘These motors may be divided into two classes—those in which 
the speed is less than 1,000 revs. per min., and those in which the 
speed exceeds that amount. The former class include a num- 
ber of small motors fitted with slip-rings, whose outputs are in 
general less than 300 H.P. They have from 6 to 16 poles, or in 
cases where the frequency does not exceed 25, four poles. 
These motors are usually fitted with end plates, though in the 
case of those of heavy outputs or with a large number of poles, 
separate bearing blocks are provided. m 
A view of one of these motors 1s shown in Fig. 1. The end 
plate has a sufficiently large projection which covers up both 
the slip-rings and the brushes. The end shields can easily be 
turned through either 90 or 180 deg., so that the motor can be 
fixed to a vertical wall or on the ceiling if required. In the 
large size motors the casing 1$ fixed on to the bed plate which 
| earings. 
The ore are fitted with ring lubrication and can easily be 
examined by removal of a small plate. The iron of the stator 
ig made up of single sheets which are insulated from one another 
by paper. The single sheets are held together by two rings 
which are tightened up by insulated bolts. In order that the 
cooling may be sufficient, special air channels are provided. The 
stator winding consists of coils which are suitably insulated 
according to the voltage and ате placed in half-closed slots. 
Where the voltage exceeds 4,000 the coils themselves are insu- 
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lated from the iron by means of shellac, or some other similar 
material. Where the bearings are not carried on the end 
plates а specially protected ring is provided to prevent the 
windings being damaged from outside. The rings are suffi- 
слеп у wide to cover the rotor winding as well. In this class of 
motor the rotor is generally provided with shp-rings whatever 
the size of the motor may be. The motors are provided with 
arrangements for short-circuiting the rotor and for raising the 
brushes. То short-circuit the motor a sleeve carrying contact 
fingers is pushed under the slip rings and the arrangement for 
lifting the bushes is designed so that the brushes are raised as 
soon as the rotor is short-circuited. This arrangement is 


Fig. 2.—ТҮРЕ “ А” THREE-PHASE Мотов, 2,000 VoLts 
1,450 REvs. PER MIN. 


worked in the case of motors with the end plates by means of 
the hand wheel, and in the case of motors with separate bear- 
ings by means of a lever. This class of motor can either be pro- 
vided with separate starters or with starters connected direct 
to the motor. In the latter case the starters are interlocked 
with the short-circuiting and the brush lifting equipment, so 
that cutting out the resistance, short-circuiting the rotor, and 
lifting the brushes both at starting and stopping can be effected 
by means of turning one hand wheel progressively in one or the 
other direction. It is, therefore, claimed to be quite Impos- 
sible for the motor to be damaged through any mistake 1n the 
order of operations being made. 


& nem a — Ф —- 
к “ 


Fig. 3.—THREE-PHASE VENTILATED MOTOR, 100 н.р., 500 VOLTS, 
1,450 Revs PER MIN. 


An example of the second class of motors is shown in Fig. 2. 
These motors have been specially designed for the driving of 
high-speed pumps and ventilators. These are relatively small 
in size, and are fitted with hand wheels and short-circuiting 
rotor, the speed varying between 1.450 and 3,000 revs. per min. 
In particular cases, however, slip-rings can be provided. Fig. 5 
shows another motor of this class of the ventilated enclosed 
type. This motor, has a capacity of 100 н.р. and is 
fitted with slip-ring. Mr. G. Wuthrich, Oswaldestre House 
Norfolk-street, W.C., is the representative of Maschinenfabrik 
Oerlikon in this country. 
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when lowering loads. Its application to this case is not, however, I would call attention to another difficulty in connection 
so simple as its use on the direct-driving induction motor, for it would | with the method which Mr. Trotter so vigorously advocates. 
he necessary for the driver, under the emergency conditions, to pay | He evidently would close the circuit through his photometer 
attention to the reading of an ammeter on which he did not have to lamp only for the few seconds required to make a reading, 
thereby conserving his storage batterv's charge. This is a 


depend for normal running. 
In this brief outline of à scheme for using the induction motor for Cs | р . : 
practice which our experiments at the Electrical Testing Labo- 


driving winding engines, the author hopes that he his gone into Lo | | | 
sufficient detail to show that, although his proposa!s are more expen. | Tatorie: lave showa to be incompatible with the best results. 
sive in power consumption where much lowering һэз to be done, they | In miniature battery lamps, such as are used in portable photo- 
embody arrangements which are superior to those of the Ward- | meters, the filament is very short and the percentage of heat 
Leonard system as regards simplicity and safety. Inasmuch as the | lost by conduction through the leading-in wires is relatively 
cost for the simple induction motor is lower than thst for a Ward- very large. These leading-in wires, being of copper, with 
Leonard set, he considers that he can at least claim that where cheap | a high specific heat, are capable of absorbing considerable heat 
power is obtainable from a large power plant and capital outlay is a | from the filament, and it requires a quite appreciable time for 
consideration, he has made out a case for the induction motor. the filament to transmit enough heat to the leading-in wires so 

that the whole lamp comes into a state of thermal equilibrium. 


During this time the average temperature, and consequently 
the candle-power of the filament, is changing. Such a lamp 
with a given current may have, at the instant the switch is 
closed, 10 per cent. higher candle-power than it has a minute 
later. Evidently photometrical measurements should not be 
made until the lamp has come to a stable condition, which may 
not be reached until a minute or two after the switch has been 
closed. It would evidently be impracticable to wait two 
minutes before making each setting ; consequently the lamp 
must be left burning all the time that photometric measure 
ments are being actively made, and the rate of decrease ст 
battery voltage shown by Mr. Trotter would no longer apply. 

It may be objected that such refinements are not required, 
or even desirable, in street photometry. I do not believe that 
this is so. We have entered upon а period in which the port- 
able photometer 1s being used as а most important means of 
obtaining data bearing on the problems of illuminating engi- 
neering. Many illuminating engineers have equipped. them- 
selves with portable photometers and are industriously making 
and publishing measurements bearing on the very practical sub- 
ject with which they have to deal. It is of very great impor- 
tance that the data so collected shall be comparable in absolute 
values. This means that the photometers should be standard- 
ised against nothing but reliable standards and that the 
methods which are emploved in their use should be such that 
the results are not subject to any svstematic error which can 
be eliminated. То use the method which Mr. Trotter advocates, 
and to obtain therewith results that are at all comparable 
with those which are readily obtained when the electrical quan- 
tities are controlled by instruments, requires that the photo- 
meter should be checked at. very frequent intervals against a 
reliable standard of light, in order that the change produced by 
the falling of the storage battery voltage тах be taken account 
of or compensated for. Even then, the photometrist when 
using his photometer in outside work must trust implicitly to 
the constancy of liis storage battery voltage and has nothing 
to assure him that he is not in blissful ignorance of changes 
which may be taking place, due perhaps, as Mr. Trotter sug- 
gests, to bad lamp sockets or faulty switches. Practically 
speaking, each experimenter working bv this method must 
be equipped with a reference standard of light and must be 
thoroughly familiar with the use of the same. 

If, on the other hand, a reliable ammeter is connected in the 
circuit with the photometer lamp, and the photometer is stan- 
dardised at a definite lamp current, the photometrist is Justified 
in feeling the very greatest confidence that no appreciable 
change will take place for quite a considerable period of time, 
provided, of course, that his photometer lamp has been pro- 
perly seasoned before being put to use. The result is that 
checks against the photometric standard are not conditioned 
by the user’s ignorance of the state of his batterv voltage and 
are not required at anything like as frequent intervals as in the 
other method, since the candle-power of a seasoned lamp is a 
much more stable thing than the voltage of an accumulator. 

The reductio ad absurdum of the no-instrument method has 
| come to mv attention in a pamphlet issued Бу the makers and 
tions become important under present conditions and cannot | sellers of the same photometer as called forth my first letter. 
be neglected by anyone who wishes to do the highest grade of [ In this pamphlet it is stated in substance that though a photo- 
Work, : у metric bench in the laboratory is desirable for calibrating the 
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CORRESPONDENCE. 
[md 
ACCCMULATORS AND. PORTABLE PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of January 13th Mr. А. P. Trotter comes 
warmly to the defence of the practice, which in a previous letter 
I have by implication condemned, of trusting to the constancy 
of the voltage of an accumulator in making measurements 
with a portable photometer. Mr. Trotter finds it surprising 
that anyone with practical experience should suggest the neces- 
sity of using electrical measuring instruments as an adjunct 
to street photometry, and supports his contention that such 
instruments are superfluous by showing discharge curves of a 
certain accumulator. 

With the data which he presents I can find no fault. The 
significant fact, which no tests are required to bring out, is 
that the voltage of accumulators does change with time, and 
that the voltage of a freshly charged accumulator drops off 
quite rapidly during the early period of discharge so that its 
constancy cannot be relied upon to within 1 per cent. for 
more than a few minutes. Of course, I understand that an 
experienced man would not trust to the constancy of this 
portion of the discharge curve in photometric work. | Unfor- 
tunately, however, not all those who use portable photometers 
are experienced in the handling of storage cells. Therefore, 
some of them at least are likely to fall into serious error on 
account of this peculiarity. The small change which goes on 
continuously in the voltage of the accumulator is also some- 
thing which, in view of the sensitiveness of the candle-power 
of а lamp to change with current, cannot be neglected if photo- 
metric measurements are to be made with due regard for the 
Precision which is attainable at the present day. 

At the time when Mr. Trotter, in connection with Sir William 
Preece, was carrying out his most valuable pioneer work in 
street photometry, photometric apparatus and portable elec- 
trical measuring instruments had not reached their present 
state of perfection, and in particular the primary standards of 
photometry were in a deplorable condition, as far as accuracy 
Is concerned. Under these circumstances, the practice which 
Mr. Trotter adopted of setting his photometer against his 
standard at the voltage of his accumulator, and trusting for 
some time to the constancy of that voltage, was probably the 
best practice; and the results which were obtained were not 
materially affected by the errors introduced through the de- 
Crease in accumulator voltage. At the present time, however, 
the practice of photometry has been raised to a different scale 
of accuracy, The primary standard, through incandescent 
lamps, has been fixed to within less than 1 percent. ; the port- 
alle electrical measuring instruments have been improved to 
such a point that they very nearly meet all the requirements of 
accuracy for photometric work ; the photometers themselves 
have been refined and improved in reliability and sensitiveness. 
Therefore, errors which were negligible under previous condi- 
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instrument, * results which are amply accurate for practical 
purposes can be secured " by setting up a standard candle 1 ft. 
away from the test plate, waiting until a cup of molten wax has 
been formed and until the wick has an inclined position, and 
then carrying out a calibration of the instrument against this 
standard. When we realise that standard candles, used with 
the greatest care and strictly т accordance with the Parlia- 
mentary specifications, often give variations of 5 to 10 per cent., 
we are tempted to ask what the ideals as to accuracy of the 
writer of this pamphlet аге. Certain it is that а recommenda- 
tion of this kind will cause careful engineers to view any data 
obtained with the instrument in question with suspicion. It 
seems a pity, too, for the photometer itself, as I understand it, 
should be capable of yielding very good results when used by a 
proper method. That such a slip-shod method should be pro- 
mulgated and recommended is, in view of the present state of 
the art, rather discouraging. 

Mr. Trotter does not claim that the use of a proper electrical 
instrument invalidates in any way the photometrical measure- 
ments. He evidently objects to it as unnecessary and even 
sophomoric. My contention is that, to meet modern require- 
ments as to accuracy and reliability, some electrical measuring 
device is practically indispensable in serious portable photo- 
meter work, and that it is impossible not to regard measure- 
ments made without these adjuncts as in general of an inferior 
order of reliability. 

Mr. Trotter's long years of splendid service in maintaining 
the standards of the Board of Trade, a service which is known 
and appreciated in this country as well as in England, is а 
sufficient guarantee of his personal appreciation of accuracy in 
scientific and engineering work. I believe that he needs only 
to be convinced that the use of electrical measuring instruments 
in photometrical work tends toward an increased and not super- 
fluous accuracy, to cause him to withdraw his opposition to 
this practice.—I am, &c., 

| CLAvTON Н. SHARP. 


We have submitted Mr. Sharp's letter to Mi. Trotter, from 

whom we have received the following reply :— 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: T am in agreement with Mr. Clayton H. Sharp that the 
practice of photometry has been raised in precision апа that 
an accuracy of 1 per cent. is possible under laboratory condi- 
tions. I agree, too, that high accuracy 15 possible under such 
conditions with portable photometers. But I do not consider 
that for street work, and other applications of portable photo- 
meters for industrial purposes, time, trouble, skill or money 
need be expended in securing higher accuracy than a variation 
of 3 per cent. from the mean of a number of measurements. 
One reason is that the quantity to be measured, whether 
illumination due to electric, gas, oz daylight, 15 hable to vary, 
and another reason is that it is better in street work, &c., to 
obtain a number of readings of tolerable accuracy than a few 
readings of high precision.—I am, &c., 


London, May 9. A. P. TROTTER. 


[We regret that we are compelled to hold over some 
correspondence, — Ep. £.] 


CONFERENCE [ON THE EDUCATION AND TRAINING OF 
ENGINEERS. 


We are asked to state that a conferenceonthe education and 
training of engineers will be held at the Institution of Civil 
Engineers on June 28th and 29th, the Council being of opinion 
that the present 15 a desirable time to consider the methods of 
preparation to be adopted by those wlio contemplate entering 
the engineering profession in compliance with conditions laid 
down in the by-laws for election into the Institution. Ques- 
tions of detail and of method involved in the realisation of the 
principles laid down in the report of the Committee on Engineer- 
ing Education and Training in 1906 will be discussed. The 
subject-matter of the conference will be divided into three 
groups : General education, scientific training, and practical 


traming. The subjects which will be introduced for considera- 
tion at the conference include: The extent to which mathe- 
matical and scientific subjects should share with other subjects 
of literate education the attention of schoolboys who mtend 
to enter later the engineering profession; the question of 
specialised. entrance examinations for university or college 
courses of study in engineering science, with a view to the 
curricula to Ъе followed. and also of the inclusion in the latter 
of courses in modern languages; the relation of practical 
training to college study, whether, or to what extent, before, 
sandwiched, or after its conclusion ; the position and uses of 
engineering laboratories in relation to education at college ; 
the value of a university degree in engineering science 
in relation to professional competence; the requirements 
of practical training in works, with the necessary com- 
plement of scientific study; practical training in work- 
shops or on works of construction, with special reference 
to training in the engineer's office: the relation of engineering 
employers and colleges from the point of view of the practical 
training of college students; workshop training as a pre- 
liminary to practical training in other branches of engineering. 
The subjects referred to will be introduced by means of quite 
short netes submitted by persons who have been selected on 
account of their experience or the attention they are known 
to have given to them. In this wav it is hoped to secure very 
wide attention to the matters which are of general interest and 
inportance. "The officers are as follows :— 


President © Alexander Siemens (President Inst.C.E.). 

Vice- presidents г The Right Hon. Walter Runciman, М.А. (President 
of the Board of Education), the Right Hon. Lord Pentland (Secretary 
for Seotland), Sir John Wolfe Barry, K.C.B., LL.D., F.R.S. (Past- 
president Inst.C.E.), Sir William H. White, K.C.B., D.Se., LL.D., 
D.Eng., F.R.S. (Past-president Inst.C.E.). Honorary Secretary : James 
Forrest. General Secretary > J. H. T. Tudsbery, D.Sc. 

SECTION OF GENERAL Epucation.—Chatrman © Anthony G. Lyster 
(Vice-president Inst.C.E.). Viec-chairmen : B. Hall Blyth, M.A. ; H. A. 
Miers, M.A.. D.Sc., F.R.S. (Principal of the University of London). 
Honorary Secretaries : D. <. Capper, M.A., E. P. Hill. 

SECTION OF SCIENTIFIC TRAINING.—Chairman г W. C. Unwin, B.Sc., 
LL.D., F.R.S. (Vice-president: Inst.C.E.). Viee-chatrmen : Sir Alex- 
ander В. W. Kennedy. LL.D.. D.Eng., F.R.S. (Past-president Tnst.C.E.), 
W. H. Maw, LL.D. Honorary Secretaries ; J. D. Cormack, B.Se., Capt. 
H. Riall Sankey. 

SECTION oF Practicar TnAINING.—4 huirman г В. Vlliott-Cooper 
(Vice-president Inst. E). bice-chairmen: E. В. Ellington, James 
Swinburne, F.R.S.. W. B. Worthington, BSc. Honorary Secretaries ¢ 
J. W. Jacomb-Hood, E. W. Monkhouse, M.A.. Basil Mott. 


SOIRÉE OF THE ROYAL SOCIETY. 


А soirée was held last Wednesday evening when 2 number of 
interesting exhibits were shown, 'elthough, generally speaking, 
there was not a great decl that wes novel from the electrical 
point of view. Prof. J. А. Fleming. F.R.S.. showed Hemselech's 
method of rendering visible the oscillatory discharge of г condenser, 
the discharge being blown by ean eir-blest downwards between two 
copper knife edges. Ву this meens the effect of verying the fre- 
quency and other effects of that kind cen be shown extremely well. 
It wes interesting to notice that on the insertion of iron in the m- 
ductance the frequency wes changed to » marked extent, whereas 
this wes not the case when 2 non-megnetic metel wes used as г, core, 
thus demonstrating the fact thet the effect wes due to magnetism and 
not to eddy currents. Dr. J. А. Harker. E.R.S., ond Mr. С. С. Eden 
showed en interesting experiment in which two insulated carbon rods 
were maintained at various high temveretures within a corbon tube. 
Upon connecting г, battery to the two earbon rods è considerable 
current is found to flow between the letter even with such > low 
pressure es 1 volt. As the tempereture is raised the current increases 
and for a given temperature the current increases аз the voltege 18 
increased until а “ saturation current " results. Dr. W. Rosenhain 
end Mr. S. W. Melsom exhibited a portzble potentiometer for tem- 
perature measurements with thermo-couples. the object being to 
overcome the disadvantage attached to the use of a direct deflection 
millivoltmeter for meessuring the Е.М.Е. over wide ranges of tem- 
perature. Prof. W. M. Thornton showed the effect of electrical 
charges on vegetable and animal cells. It appears that when an 
electric current is passed through а weak aqueous emulsion of such 
cells the animal cells go to the positive pole and the vegetable cells to 
the negative, thus giving & means of distinguishing such cells in low 
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be supplied direct to the lamps. This in time replaces the energy 
Ав we 


forms of life. Other electrical exhibits were shown by Prof. E. Wilson 

and Mr. S. G. Brown, but these have already been described in Tue | which was taken from the battery to start the engine. 
ELECTRICIAN. Among the non-electrical exhibits mention may be | have said, the engine only starts after a certain number of lamps 
made of Sir William Remszy’s micro-balence, which is сороШе of | are switched on, and assuming that this limit is not reached and 
registering to about 1/20,000 of a milligramme. It is mostly made of | that the battery is called upon to supply current from the mini- 
mum of lamps for a long period, the fact that the battery voltage 
drops also actuates the relay and causes the plant to start up again 
and recharge the battery. After the lamps have been switched off 
and the battery charged up to its normal voltage the plant is auto- 
matically stopped. We illustrate the complete plant, to which is 
attached the solenoid controller for starting the dynamo as a motor. 
The plunger of the solenoid when at the limit of its travel lowers 
the exhaust valve lifter and the engine then fires. The magneto is 
of the oscillating high-tension type and is operated by a “ flicker” 
on the lay ‘shaft. We saw the plant running in London, and it 
never failed to start up under the conditions specified. The battery 
is contained in four portable cases similar to those used on motor 


silica, and the method of varying the smallest weights involved con- 
sists in altering the apparent weight of the air in a scaled quartz 
valve by altering the pressure of air in the balance case. Prof. E. G. 
Coker showed the application of interference colours produced by 
transparent materials under stress, the materials being used to show 
the distribution of stress in engineering models, such as beams. parts 
of engines, &c. There were numerous other interesting exhibits of a 
non-electrical character, but our space will not permit of a more 


deteiled reference to them. 


cara, and occupies 2 minimum of space. 

The makers claim that by the use of their system they save the 
40 per ceat. loss which generally applies when accumulators are used. 
The greatly reduced size of the battery effects a materie! saving on 
the initial cost of accumulators. and the automatic features of the 
plant ensure that energy will be forthcoming at any time to cope with 
whatever demand may be made on the plant. "The seving in floor 
space in respect of the accumulators is also an appreciable item. 

The complete plant is mounted upon two parallel steel girdera 
whieh may be plaeed on the floor or ground without fixing bolts. 
The plant, therefore, needs no alignment in erection and can be taken 
away if desired as it is not a landlord's fixture. 

Where the instalation amounts to 400 lights, two units are recom- 
mended, апа these сап be either 100 and 300 light units, or two of 
200 lights each, and they can be connected up in such a manner that 
one set wil! start up on light load and the other will be brought into 
| service as the demand increases. It will be similarly cut down auto- 
| matically as the load falls off. ei 
| The system is heing devloped by Messrs. R. A. Lister & Co., of 
| Dursley, and we are informed that it has been subjected to a number 

of trials extending over a long period. 
The users of the plant speak in enthusiastic 
terms of its efficiency and satisfactory 
operation. In a pamphlet which tho 
Company has just issued comparative 
estimates of the initial cost of the standard 
and the Bruston system are given. Оп 
а 200-light installation there is а saving in 
the outlay of £61 in favourof the Bruston 
plent, and it is claimed that if the operat- 
ing сзопопиез are added to this figure the 
Bruston plant will pay for itself in four 
years, From the shipment point of view 
the weight figures are also of interest. 
For the ordinary accumulator system for 
a 200-light plant the weight is 35 cwt., 
for the Bruston system it is 15 cwt. 

We understand that the automatic 
features of this plant ‘place electric 
lighting for country houses, &c., on a 
competitive footing with petrol gas, which 
has come to the front of recent years on 
account of its simplicity and the fact that 


THE BRUSTON AUTOMATIC LIGHTING SYSTEM. 


The introduction of the petrol engine has dune much of recent years 
to simplify the small isolated plant. It makes it possible to place 


equipmeats of this nature in the hands of unskilled lebourers with 2 
complete гззиголее of their operating with satisfaction. 
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Bruston Automatic PETROL DyNAMO PLANT. 
Tho solenoid controller on the right starts the dynamo as a motor (with current from 
no attention is needed. Messrs. Lister 


th» battery) and the plunger of the controller when at the end of its travel lowers the 
have obtained several orders for their 
Bruston sets in place of petrol gas outfits, 


has now been introduced whereby a practically automatic gene- | and as the plant becomes more widely known a considcrable 
demand is almost certain to arise. 


exhaust valve lifter and allows the engine to commence firing. 


The makers claim that the intro- | 


rating system is obtained. 
duction of this system will reduce the size of the storage batteries and 

materially decrease the initis] cost of installstion. The attendant ! 

also is only needed to keep the plant clean. lubricate the engine. and ELECTRICAL TRADES BENEVOLENT INSTITUTION. 
to fill up the petrol-supply tanks. When the lights are initially — 


switched on the engine starts up. «nd when the last light is finally We give Lelow a list of further contributions received by the 


turned off it stops, both the operations being performed automatically. Institution up to Saturday Gth inst. <A list of donations and 
| subscriptions received on the occasion of the Festival Dinner was 


The generating plant is practically standard. in so far as the engine 
The only special feature is the switch- given in our last issue, We may mention that the list is still 
for further contributions, and we hope to publish still 


————— 
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and dyazmo are concerned. 
board, to which is fixed the various devices which make the plant | « open ” 
automatic, A small battery is used in connection with the plant, | another supplementary list next week. 
and this is employed to light up the initial lamps and also to supply а КИЕ, 
energy to the dynamo, which is rotated as a motor for the purpose £ s. d. | Grant from the Electrical Exhi- 
of starting up the engine. There is a drop of 8 volts over a period n Electric Lamp Co, Pu 1 | e bition Olympia 1905 ...... 378 12 8 
* 10 seconds when the engine is being started up. The switching | Wild, Lancelot М... 2 2 E SUBSCRIPTIONS, TE 

1 : Ы » ip^ « ^" i e , l а >, 9 e э o 9 з 9 @ф * ө v э 5 P i * 
de dynamo is effected by a relay which operates efter a certain Hi Rd 4`& Sons, LM 1 1 0 | Nalder Bros. & Thompson Ltd. 3 » O 
T г of lamps have been switched on. The engine, of course, | Flower, J. W. .. eere i 0 10 6 М ое 1 i 9 
ja Qmmence firing when rotating at a certain speed and the Avery, theta 010 6 | Concordia Electric Wire Co,Ltd. 3 3 0 

“ Electricity о.е e 1 1 0 ita 
Е 2 


Voltage of the dynamo will graduelly be built up and current will 


182 


LEGAL INTELLIGENCE. 


[E феи 


National Telephone Co. v. Postmaster-General. 


The Railway and Canal Commission (Mr. Justice A. T. Lawrence, the 
Hon. A. E. Gathorne-Hardy and Sir Jas. Woodhouse) on Tuesday com- 
menced the hearing of the application by the National Telephone Co. 
against the Postmaster-General in respect of certain terms of the agree- 
ment under which the Government take over the undertaking of the 
Company as from Dec. 31, 1911. 

Sir Alfred Cripps, K.C., Mr. Danckwerts, K.C., Mr. Forbes Lankester, 
K.C., Mr. Edward Morten, K.C., and Mr. H. H. Gaine appeared for appli- 
cants; the Attorney-General (Sir Rufus Isaacs), the Solicitor-General 
(Sir John Simon) and Mr. Bramson represented the Postmaster-General. 

In opening the case for the company Sir Alfred Cripps said the аргее- 
"ent between the Government and the Company,was that the latter 
should be taken over on Dec. 31, 1911. The company was to be taken 
over on what were known as “ tramway terms ”—i.e., as a going business 
as to the main part of the undertaking— and its land, plant, buildings, &c., 
at valuation. The private business of the company was to be taken over 
on business terms. The mass of the business, however, would be taken 
over on “ tramway ” principle, which involved the taking of an inven- 
tory, on which about 600 people were engaged, 400 on behalf of the com- 
pany and 200 on behalf of the Post Office. Under the agreement there 
was a power reserved to the P.M.-G. to give notice to the company on 
Jan. 1, 1911, that he should decline to take over certain specified portions 
of the company's land, plant, buildings and equipment. Notices of that 
kind had been served on the company in respect of a great part of their 
property, but the company contended that such notices as had been 
served were not in accordance with the agreement, and that the P.M..G. 
in other particulars misinterpreted the arrangement under which the 
business was being taken over. It was as to this that the Commissioners 
were now asked to decide. The capital of the company on Dec. 31 last 
was £11,483,593, and up to that date the company had actually ex- 
pended £16,154,566 in the extension of its business. The gross income 
for the year ending Dec. 31, 1910, was £3,422.425, with a net income of 
£1,105,572. As an example of the great public service rendered by the 
company, counsel said that during its existence it had paid no less than 
£3,457,000 to the Post Office in royalties. In the last year £320,494 was 
paid in this connection, representing actually 10 per cent. of the com- 
pany's gross income, exclusive of that derived from the private wire busi- 
ness. The staff of the company numbered 18.000 persons. Sir Alfred 
then gave a sketch of the history of the invention of the telephone. 14 
was made, he said, by Prof. Graham Bell in 1876; Edison came forward 
with numerous improvements in the two following years. At that time 
the Post Office refused to buy the patent, apparently entertaining the 
notion that the telephone was a mere toy. The patent rights were bought 
in 1880 by the United Telephone Co., the predecessors of the present 
company. Towards the end of 1880 a decision was given in the well- 
known case of the Attorney-General v. Edison, the effect of which was 
that the telephone was a telegraph as regarded ordinary publie business 
as distinct from private business, and came within the Post Office 
monopely under the Telegraph Acta. In 1881, the National Tele- 
phone Co. was formed and, substantially, had carried. on the 
telephone business of this country since that time. Some years Гаро 
the P.M.-G. bought the trunk lines of the company for £459,114. 
The effect of that was that the control of the trunk lines passed to the 
Post Office. The question was complicated by the fact that, under the 
‘Telegraph Act of 1899 certain municipalities obtained power to establish 
telephone services. Оп Nov. 18, 1901, an agreement was entered into 
between the Postmaster-General and the eompany, which was again 
incorporated in an agreement of Feb. 2, 1905. Under these agreements 
the Postmaster-General had power to give notice to the company at any 
time not after Jan. 18, 1911, that he might refuse to receive lands, plant, 
or equipment belonging to the company on the surrender date of Dec. 31, 
1911. Under these agreements counsel said the P.M.-G. would also have 
to pay the company for their private licences running beyond Dec. 31, 

1911, and any plant, buildings, &c., in use for that purpose. 
Mr. Justice LAWRENCE : The scheme is, then, that you are to come to 
an end on Dec. 31, 1911 ? 

Sir ALFRED Cripps: Yes; that we are then to be taken over by a 

tovernment department. 

His Lorpsuip: Which takes your place on certain terms with regard 
to one branch of your business and on other terms on another ? 

COUNSEL: Yes, as regards certain portions of our own business in 
which the licences have not expired we ought to get. business compensa- 
tion and we also should get compensation for our private wire business. 
Continuing, counsel said the P.M.-G. claimed the right to refuse to take 
over any plant not constructed in accordance with the Government 
specification, and also any plant that might be found to duplicate plant 
laid down by the P.O. department, provided that notice was given to the 
company of the fact before Jan. 1, 1911. The Postmaster-General had 
given notice that certain lands, plant, and other equipment belonging to 
the company was so unsuitable, but the company contended that prac- 
tically the whole of its equipment had been manufactured according to 
the specifications of the Government. It was also contended, оп behalf of 
the P.M.-G. that the plant, &c.,in competitive areas should not be taken 
over. That, said Counsel, was a contention that could not be maintained. 
To take, for instance, the immense London area, in which both parties 
were working. He pointed out whatan enormousinjustice the contention 
of the department would inflict upon the company. Рита facie, the ar- 
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rangement was that the department should buy all the company's plant, 
and it lay upon the Post master-General to show cause why he should not do 
80. It was a duty of the department when it gave its notice of rejection 
to specify the unsuitable parts of the equipment, and Say why they were 
unsuitable. It was quite insufticient, and wholly out of accord with the 
agreement between the parties, to give notice that the equipment аза 
whole at certain particular places was unsuitable. Such a notice gave no 
information to the company, and the Court would not uphold it. Counsel 
laid great stress on the wrong interpretation of the word * unsuitable ” 
by the Government. They merely contended that the works of the 
company were unsuitable if they had enough of their own without them. 

The ATTORNEY-GENERAL, interposing, said the Postmaster-General 
objected to taking over the lines of the company because they were 
worked on the obsolete magneto system instead of the automatic prin- 
ciple employed in the Government's lines. They were consequently 
quite * unsuitable " for the purposes of the Post Office Department. The 
department furthermore objected most strongly to the lines of the com- 
pany being overhead instead of underground. 

Sir ALFRED Cripps said that was certainly not in the mind of the 
Postmaster-General when the notice was given to the company that the 
Post Office would not be liable to take over certain plant. 1t was clearly 
then in the mind of the department that they were to refuse duplicate 
plant only. And counsel contended duplicate plant to be rejected must 
be clearly specified. Counsel drew special attention to the deed of Feb., 
1906,* under which the P.M.-G. contracted to buy the undertaking of the 
company. ^" Subject to the provisions of the agreement that all land, 
plant and buildings of the company brought into use with the sanction 
of the P.M.-G. and in use by the company оп Dec. 31, 1911. for the 
purposes of the licensed telephonic business of the company. All 
licensed telephonic business, any private wire business of the company 
with any plant, land and buildings used for that purpose. АП storcs, 
which, on Dec. 31, 1911, are in the company's possession, and which are 
suitable for use in accordance with the methods of work of the Govern- 
ment. Spare plant of all descriptions in the possession of the company on 
Dec. 31, 1911." Plant, land and buildings, counsel said, would be held 
under the agreement to have been brought into use with the sanction of 
the P.M.-G.. if such plant, land and buildings, complied with one of the 
following conditions, bnt not otherwise: (а) И the plant, land or build- 
ings are not in use (or are in the process of being brought into use) for 
the purposes of the company's business at the date thereof, or; (5) In the 
case of plant, if such plant is, after the date of this agreement, constructed 
by the company in accordance with the specification ; and rules set 
forth in the third schedule: (c) In the case of land and buildings, if such 
land and buildings are, after the date of this agreement, acquired. or 
constructed with the consent of the Postmaster-General. Providing that 
the Postmaster-General, may. by notice in writing given to the company 
not later than Jan. 1, 1911, object to buy such plant, land or buildings as 
he considers will not be suitable for the actual requirements of the 
telephonic service of the Post Office on Dec. 31, LOLI. 

After dealing with other portions of the agreement treating of the 
private services of the company, &е., Counsel dealt with the larger 
portion of the equipment of the company which he contended the P. M.*G. 
should take over unless the department had given specific objection to 
parts of it before Jan. 1, 1911. | 

Sir JAMES WoopHovsE: Do you suggest that the Postmaster-General 
should have specified each wire to which he objected ? 

Sir ALFRED CRIPPS repeated that no general objection by the Post- 
master-General should avail, but that each particular part of. the com- 
pany's service to which the Government took exception should have been 
mentioned in the notice to the company. The only object of these 
notices, 80 far as he could see, was to give the Government power to 
refuse to accept certain property, and so take it out of the jurisdiction of 
that court, by whom it would have otherwise been valued. He wanted 
all those matters of valuation to come before that tribunal. H the 
Attorney-General succeeded on the point of those notices, then, of course, 
the matters could never come before the court. He said the decree as to 
the meaning of the word " suitability " for the use of the Post Office, 
should be left entirely to the court, and should not be decided merely by 
the notice of the department. И was quite impossible that the notice of 
rejection should be given in a general form. | 

The Attorney-General interposed the remark, that, supposing a 
sufficient specitication of some plant were given to which objection was 
raised, such a notice could not be bad. The Postmaster-General might 
know that there were certain lines whieh did not form a complete 
metallie circuit and which, therefore, he was bound to refuse. Wherever 
such a line occurred the Postmaster-General claimed the right to object 
to Ц as ` unsuitable " under the agreement. | 

After Mr. DANCKWERTS, K.C., had addressed the Court for the National 
Company. . 

The ATTORNEY-GENERAL said the P.M.-G. should not raise any ur- 
reasonable objection. The Government really wanted to discover some 
reasonable way of dealing with what the Court must soe was а very 
difficult matter. Не understood the argument of applicants was that 
the notices given by the Government department was insufficient, and 
that they were, therefore, void. If that were so, then whether the 
grounds of their objections were good or bad was an entirely different 
matter. Of course, all the objections of the Government were not on the 
ground of “ unsuitability.” But. if the court came to the conclusion 
that the notice was sufficient then all they had to do was to decide whether 


* This deed is set ‘out on pp. 710 to 714 of “ THe ELECTRICIAN 
Electrical Trades' Directory and Handbook," 1911. 


THE ELECTRICIAN, MAY 12, 1911. 183 


cept under those statutes which specifically mention them as entitled to 
the reduced assessment. The sum involved originally amounted to 
£15,223, but, as adjusted, it now stands at £12,514. 

Mr. J. Avon Clyde, K.C., M.P., and Mr. A. Russell appeared for the 
Tramways Committee, and Mr. F. Cooper, K.C., with Mr. A. Crawford, 
for the City Assessor. 

Mr. CLYDE submitted the schedule of the rates to which the appeal 
related. The total amount of rates imposed was £27,737. 18s. 2d., and 
the amount which appellants considered they should not be called upon 
to pay was £12,514. 8s. 3d., being made up by the differences on 6 out of 
the 19 rates on the schedule, viz. : Police, sanitary, statute labour, sew- 
age, roads and bridges and parks. The question whether the Tramways 
Committee were entitled to a reduction depended on whether the expres- 
sion “ railway " in the clauses which provided for restriction of assessable 
valuation included a tramway. He quoted sec. 36 of the City of Glasgow 
Act. 1891, in support of his contention. For 39 years nobody ever ques- 
tioned that the meaning of the statutes was that the tramway was en- 
titled to the restriction as being within the expression “ railway." But 
in 1909 the proposal was made, and it was carried out by the Corporation, 
of treating the tramway as being not a railway, but as some other form of 
land and heritage, and therefore liable to be rated on the full value. 

The SHeriFr: Is there anything in the question, Why is this exemp- 
tion given to a railway, and if the reason can be ascertained readily, does 
it not apply as much to а tramway as to a railway ? 

Mr. CLYDE said the reason was that the amount of assessable value in 
railways and the extent of the benefits they received from local govern- 
ment services, such as policing and sanitation, were out of proportion to 
the benefits which ordinary lands and heritages derived. Stations and 
depots were rated in the ordinary way, but with regard to the actual lines 
the benefit derived from the public services were very small. The reasons 
which led to exemption in the case of railways, canals, or any work which 
was continuous were applicable to those sort of railways which were laid 
down on the streets. 

Mr. CooPzR, K.C., said that practice could not interpret a recent Act of 
Parliament, and if the rating authority of Glasgow for a number of years 
had chosen not to exercise their powers to the full that could not be a bar 
to them doing so now, provided the statutes under which they operated 
entitled them to a larger claim than they had hitherto made. When thev 
valued a railway they valued a heritable subject —the land that the rail. 
way owned and occupied for its purposes. In valuing a tramway they did 
not getatthe value of the land, because it had not got any land. What 
they did get was the value of an undertaking which had no land, but 
which, because it rested upon the soil and had certain qualities, was 
treated as a heritable subject. A tramway would not fall within the 
section of the 1891 Act. The words there used did not suit the peculiar 
qualities of a tramway, which were very distinguishable from those of a 
railway. Up to 1891 there had been no fewer than four previous Acts 
obtained by Glasgow in which tramways as well as railways were allowed 
assessment upon one-fourth of valuation. И the tramways were to get 
a certain reduction on their assessments, the committee must be able to 
put their finger on the section of the statute which mentioned them. 


His Lordship reserved judgment. 
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the grounds were sufficient. They objected “to accept telephone wires 
which did not form a complete metallic circuit. They said all overhead 
cables were unsuitable, and they said, further, that the court could not 
ask them to specify every foot of overhead cable to which they objected. 
That would be intolerable. They objected to all overhead cables. They 
said they ought never to have been used, and that they were quite 
unsuitable for the requirements of the Post Office business." Further- 
more, the paragraph of the pleading which asked that the notices should 
be declared to be “ insufficient and void " excepted from its operation 
and thereby admitted the validity of other notices or parts of notices in 


the same form. 
Sir ALFRED Cripps, interposing, asked for leave to amend the para- 


graph in question. 

After discussion, and at the suggestion of the Court, it was arranged 
that the question whether the Postmaster was entitled to reject all dupli- 
cate lines “as unsuitable for the actual requirements of the telephonic 
serviee of the Post Office upon the ground that he is possessed of other 
sufficient plant or buildings suitable for his service in the area in question ” 
should be first argued and decided. It was agreed that this was the most 
important point at issue, and that if this were once determined, some 
understanding could be come to with respect to the remainder. 

Continuing, the ATTORNEY-GENERAL said he read the arrangement аз 
meaning that the Post Office was only to take over plant that would be 
suitable for its purposes and no other. The company could attribute 
any hardship to the action of the Post Office. For 30 years they had 
been carrving on business by the courtesy of that department. What 
he desired to make clear was, that all along the{ company knew the 
position. And as to taking over the wires of the company, he said that 
five-sixths of them were on the overhead system with the distributing 
wires running down into the buildings they served, while the Postmaster- 
General held that those wires were quite unsuitable for his purpose, and 
the question whether they were 80 or not was for the consideration of the 


court. 
The саз? had not concluded when we went to press. 


Hartlepool Electric Tramways Co. v. Mayor and Corporation of 
Hartlepool. 

Mr. Justice Bray commenced the hearirg of this special case on 
Tuesday. 

Mr. Atherley Jones, K.C., and Mr. Eustace Hills were for plaintiffs ; 
and Mr. Balfour Browne, K.C., and Мг. H. A. McCardie for defendants. 

Mr. JONES said it was a special case stated under the Arbitration Act 
of 1889. ‘The arbitration was held in January, 1911, to decide the value 
of certain tramways at West Hartlepool with a view to purchase by the 
Corporation. ‘ihe parties were Hartlepool Corporation (the p'oposed 
purchasers) and Messrs. Sellon & Ashby, statutory promoters of the line, 
and of the Harth pool Electric Tramway Co., who were, at the time the 
notice was given, constructing, and became proprietors of the tramway. 
The point raiscd by Mr. Balfour Browne (on behalf of the Corporation) 
was that neither the promoters nor the company had any interest in the 
tramway at all which entitled them to payment, and he (Mr. Jones) 
thought it was a curious and novel point. 

Mr. Justice Bray: Did he say who had an interest in it ? 

‚ Мг. Joses said the position taken up was that no one had any interest 
Init, and that the tramway was a trespasser in the street, and that any 
one could sweep it away or indict it £s a public nuisance. Messrs. 
Nellon & Ashby were certainly the proprictors of the line, but the other 
side said that Messrs. Sellon & Ashby had parted with their interest and 
Spent n> money оп ії, and they were not entitled to the purchase-money. 
Notice of the purchase was served both on the company and on the 
promoters, and was served through the intervention of the Board of Trade. 
The arbitrator (Mr. С. А. Kirg) had valued the tramways at £12,963, 
and the question for the decision of the Court was whether the arbitrator 
had any Jurisdiction to make the award he had done. 

Mr. McCanprr, for the Corporation, argued that neither the Tramway 
Co. nor the statutory promoters had any lcgal right to the money, and 
that if the Corporation paid it they would be surcharged by the Local 
Government Board auditor. 

l'he JUbGE: The proper thing to do is that this arbitrator should make his 
award, which counsel on each side should agree to be without prejudice to 
all questions, and then the question ought to be tried by an action for 
specific performance. 

Mr. ATHERLEY Jones, K.C.: The real point is: Is it competent to 
pay either the. original promoters or the company purporting to be 
assignees, but to whom, as has been pointed out, no assignment has been 
executed, although an agreement to assign has been executed and no 
Sinction obtained from the Board of Trade ? 

The Jupce: I cannot (unless you gentlemen agree) try something 
which Is not within the four corners of the special case. 

Ultimatelv, both sides agreed to accept. without prejudice, the 
arbitrator's figure as the value of the undertaking in question, and to try 
the dispute as an action without pleadings before his lordship on June 13 


—-- 


London Electrobus Litigation. 


On Thursday last week Mr. Justice Neville had before him the action 
of the Re-Organisation Control Synd. (Ltd.) v. International Motor 
Traffic Synd. (Ltd.) and others upon a motion by defendants to vary the 
terms of an order of Feb. 13 last. 

Мг. AUSTEN CARTWILL, in support of the motion, reminded his lordship 
that the action was brought against defendant syndicate and the Brigh- 
ton, Hove & Preston Omnibus Co. in respect of an alleged wrongful sale 
of certain electric motor 'buses and spare parts, and £800 was paid to the 
International Synd. in respect of the purchase-money. The original 
judgment did not deal with the spare parts, because everybody at tho 
time thought the spare parts delivered to the Brighton Co. were com- 
prised in a list (now exhibited to the order). It turned out, however, that 
the list only included a portion of the accessories. There was also а 
technical objection to the minutes of the order. 

His LonpsHrP said that the list of accessories was an agreed list, and 
the case proceeded on that basis. It was conclusive, and he thought he 
ought not to leave open the question of whether the sale of all the articles 
in the agreement was wrongful. 

Mr. CorEBRIDGE pointed out that the enquiry would have to go as to 
what really were the things included in the list. 

His Lonp3urP said that would be left open, but the enquiry was not to 
include any articles that were in the list. He thought also that it should 
be made clear that the order was made on both the claim and counter. 


claim. 
The minutes of the order were directed to be varied accordingly. 


Dead Tramway Points. 


At the‘Westminster County Court on 4th inst. the F.L.A.T. Motor Cab 
Co. sued London County Council for £5. 18s. 6d. damages to a motor cab 
ur alleged to have been caused by its running into an electrie tramear. 
decision of the City Assosaor as to the assessment of the city's tramway Plaintiffs’ cas? was that the tramcar got on to a dead point at High-street, 
undertaking. Appellants maintained that the tramways were railways | Camden Town, early on the morning of Noy. 23 last, where it would have 
and should be asssssed only on one-fourth of their value as entered in the | to stop without lights until pushed forward sufficiently for the plough to 
valuation roll, a practice, they claim, that was followed until 1908. The pick up the current again, И was very foggy, and one of plaintiffs’ cabs, 
City Assessor maintains that the tramways are not railways, and that | containing two gentlemen, ran into the rear of the ear, both passengers 
they are liable like ordinary heritages to be taxed on their full value, ex- | being injured and the cab damaged to the amount claimed. Defendants 


Glasgow Tramways Assessment. 


In the Glasgow Sheriff Court on Monday Sheriff Gardner Millar heard 
Arguments in this appeal by Glasgow Tramways Committee against the 
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were negligent in not providing a permanent tail light as required by the 
Board of Trade. 

For the defence it was said that the саг was moving and lighted, and 
complied with the police and Board of Trade requirements. Dead points 
were authorised, and it was inevitable that the lights would go out when 
dead points were crossed. 

After hearing the evidence and legal arguments, his Honour held that 
the car was stationary and unhghted, and found for plaintitfs, with costs, 
on the ground that if the car had been an ordinary vehicle it must, when 
stopped, give some warning to the traffic following it. 


Trade Union Funds, 


In an action brought by Mr. John Wilson against the Amalgamated 
Society of Engineers and its trustees to restrain them from applying their 
funds for Parliamentary and other purposes, Mr. Justice Parker, in the 
High Court, recently delivered judgment in favour of the plaintiff. His 
Lordship said the judgment would go substantially in the form of the 
Osborne case in the Court of Appeal. In the present case the rules pur- 
ported to give power to levy for the purposes of elections of municipal ard 
other local bodies. Every argument in the Osborne case seemed to apply 
to such elections also, and the judgment must, therefore, be framed so аз 
to extend to elections of municipal or other local government authorities, 
not including boards of guardians. 


PARLIAMENTARY INTELLIGENCE. 


— —9——— 


L.C.C. TRAMWAYS AND IMPROVEMENTS BILL. 


А Select Committee of the House of Commons, presided over by Sir 
Luke White, has been considering this bill during the past week. 

After hearing the chief officer of the tramways (Mr. А. L. С. Fell) the 
committee agreed to а clause being inserted which will enable the Council 
to erect tramway shelters (with the consent of the local authority) at 
different points on the routes. 

A clause authorising the Council to run reserved tramcars for women 
workers and Sunday school and other parties was also passed. 

In regard to the proposal to construct a tramway along Edgware-road 
to the Marble Arch, Mr. Роглоск. K.C., stated that the tramway would 
start at a junction with the Middlesex Connty Council tramways at 
Cricklewood, and terminate at the Marble Arch end of the Edgware-road. 
The total length would be nearly 2} miles and the total eost £116,500. 
The cost of the proposed widenings (as settled between the different 
authorities) was £277,000, of which £246,000 was for land. At the 
Marble Arch terminus there would be a single line 25 yds. long, leaving a 
roadway on each side 20 ft. wide. 

Mr. M. Fivzmatrice. C.M.G., chief engineer to London County Council. 
gave evidence in support of the bill. In cross-examination witness did 
not agree with the report of the Home Office, which was adverse to the 
construction of such a tramway owing to the difficulty of regulating the 
traffic. According to the report, а dead-end terminus at Marble Arch 
would be dangerous, particularly on the occasion of great meetings in 
Hyde Park. 

In reply to Mr. Lankester, K.C., witness said there was no intention to 
put forward а proposal eventually for continuing the tramway through 
Park-lane. He had never recommended or thought of any such exten- 
sion, Не had thought of a scheme for carrying a tramway under Hyde 
Park. 

On Wednesday Mr. Epwanp WHITE, Chairman of the County Council, 
gaid that this tramway was much wanted in the public interest. Apart 
from the tramway, the proposed widenings would be of immense advan- 
tage. They were in negotiation with the Middlesex County Council as to 
the amount they would contribute to the cost of widenings. He had 
every reason to suppose that the widenings would cost £300,000, and 
then there would be the cost of laying the lines. Asked whether he 
thought the intended dead-end at Marble Arch was а suitable place for 
a terminus, Mr. White replied that it was just about the best that could 
be picked in London, because the space that would be occupied by the 
single line was not wider than the refuge which was already there. 

Mr. А. L. С. Ferr stated that the journey between the Marble Arch 
and Cricklewood would occupy about 25 minutes, and (ће fare for the 
whole distance would be 2d., with 3d. and ld. stages. He would 
advocate à tramway down the Strand. 

Mr. Macassey said that, so far as the County Council were concerned, 
it must be the whole scheme or nothing. 

The Committee adjourned. 


In a report on the above bill, by the Commissioner of Police it is 
stated that in streets in which tramways are laid the general traffic 
invariably increases. This is especially apparent in the suburbs, in the 
main streets of which the general (гаће appears to increase pari passu 
with the facilities offered for transit. 

When tramways are laid streets tend to change their character from 
yesidential to mercantile. The fast-moving tramears have the effect of 
diverting other vehicular traffic to the sides, s9 that any overtlow from 
the pavement to the road becomes tmposaibl> or dangerous. Accordingly, 
when tramways are laid, pavements—instead of being reduced, require 
rather to be widened to provide greater accommodation. lt appears, 
therefore, desirable that when a new tramway scheme is proposed the 
whole effect of the scheme should be considered beforehand, and the 


necessary provision made for the increased traffic by maintaining or 
providing sufficient width of footway, and, if necessary, by the widening 
of the street. 

The Edgware-road and other portions of the Council's scheme of tram- 
ways extension are criticised, and suggestions as to streei-widening, &c., 
are made. 


GREATER LONDON RAILWAY BILL. 


A Select Committee of the House of Commons (presided over by Sir J. 
Compton-Rickett) commenced the hearing of this Hill. 

Mr. J. D. FirrzcERALD. К.С. (for the promoters) siid powers were 
sought to construct а railway 57 miles in lenyth to pass in a semi- 
circle round London north of the Thames, connecting with all the existing 
railways and with the Victoria and Albert and Тау Docks. The 
proposed line would begin at Feltham with a junction with the London & 
South-Western line, and give a connection via Clapham Junction with the 
lines south of the river. Passing through Southall and Northolt, con- 
nection would be made with the Great Western Railway, and the route to 
Birmingham. at Sudbury with the Great Central at Wembley with the 
London & North-Western line and with the Metropolitan. & Great 
Central, at Hendon with the Midland, and at Finchley with the Great 
Northern, Getting on to the Great Eastern there would be Junctions 
with the Cambridge and Colchester lines, and proeceding eastwards the 
line world end at Tilbury Docks. Conneetion from Barking, through 
East and West Ham, would be made with the Victoria Docks. By means 
of these connections (said counsel) the dock traftic to and from the Mid- 
lands and the North could be transitted without entering London. The 
proposed line would also form a desirable route fov the interchange of 
North and South London. traftie, and for the traftie arising from the 
establishment of the factories and works on the line of route. A repre- 
sentative of the War Office wonld tell the Committee how advantageous 
the line would be for the movement of troops. The promoters thought a 
share capital of £4.000,000, with the usual one-third borrowing powers 
would suffice. That was not a novel proposal, as on three occasions А 
similar scheme had been before Parliament, and on two occasions had 
been sanctioned. The opposition to the Bill eame mainly from railway 
companies, and was not in the public interest. The promoters were 
Lord Weardale, Sir Douglas F. В. Dawson, Col. Iver Phillips, the Hon. 
Arthur Stanley and Mr. Н. Mallaby-Decley. 

Мг. W. Кохьке, CE. consulting engineer for the scheme put the 
expenditure on works and contingencies at £2.252,366, ard on land at 
£1,453.202.. The average would be £64,116 per mile of double line, or 
for works £38,072 per mile. 

In reply to the Chairman, Mr. WEpbpERBURN, K.C., said the land pro- 
posed to be taken would allow stations to be within the limits of deviation, 
and the positions would be arranged with local authorities. The 
promoters had arrived at an agreement with the Port of London Authority. 

Mr. Barrovg Browse, К.С. called attention to the Repert of the 
Commissioner of Police to the Home Office in which the proposed bridges 
over main roads were represented as too narrow and the gradients as too 
steep. : 

Mr. FoxrkkE said the requirements of the report could be complied with 
at an increased cost of £60,000 for the bridges. There would be little 
difficulty in altering the gradients to Lin 30. Negotiations were proceed. 
ing with the L. & S.W. Co. in reference to n junction at Feltham. No 
arrangement had been made for junction with the Great Eastern ine. 
The tramways on the route would not be competitors for traffic, but would 
act as feeders for the new line. 

On Tuesday Lord Ritchie, Chairman of the Parliamentary Committee 
and Port of London Authority, said the Authority were spending consider- 
able sums in deepening the river, and had under consideration large 
extensions of the Victoria and Albert Docks. He expressed no opinion 
on details of the present scheme, but as it afforded additional railway 
facilities the Authority were in favour of it. 

General G. V. KEMnaLL, President of the War Railway Council and 
Director of Movements and Quartering for the War Office, said from a 
general military point of view the line would be advantageous. 

"ir T. COURTENAY WARNER, M.P.. said the line would be an enormous 
advantage to Walthamstow and the working-class population. 

Mr. S. Fay, general manager of the Great Central Railway Co.. said he 
did not see that the proposed line would be of any particular advantage 
to the Great Central Co.. and he was not prepared to support the scheme 
on that round. 

Mr. W. Fox er, CE., consulting engineer for the scheme, gave further 
evidence. 

The Committee adjourned. 


MIDDLESBROUGH, STOCKTON AND THORNABY TRAMWAYS 
BILL. 


On Monday a Committee of the House of Lords, presided over by Lord 
Sanderson, commenced the hearing of this bill. 

For the promoters, Mr. Barrotr Browne, K.C.. said the bill would 
extend the time for the construction of tramways authorised 1904 and 
some powers which were extended in 1907. 1n consequenee of a series of 
tolls demanded along the line of route of the proposed. tramways the 
promoters had found it impossible to proceed. with the tramways, and 
now asked for an extension of time, the renewal of certain powers in one 
case where they had lapsed, and power to acquire compulsorily and 
extinguish the tolls on the roads, 

After the Committee had heard the arguments of counsel for Middles- 
brough Corporation and other petitioners against the bill, they decided 
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to hear petitioners in regard to new facts which had occurred since 1907 
to make revival and extension of the powers granted under the 1907 Act 
objectionable, and also as regards objections to new provisions contained 
in the bill. 

Mr. SamveL WHITE, a director of the Imperial Tramway Co. (the pro- 
moters), gave evidence, and said they were asking that their powers might 
be kept alive in order that time might be given for coming to an arrange- 
ment with regard to the tolls. 

In cross-examination, he said he did not think it was worth while going 

on with the bill if the municipal authorities declined to assist the com- 
pany in extinguishing the [tolls, and he declined to give any guarantee 
whatever that the scheme in the bill would be carried out within a certain 
time. 
Mr. Pace, К.С. (for Middlesbrough Corporation), said under no cir- 
cumstances would Middlesbrough Corporation enter into an arrangement 
with the promoters for the purehas? of the tolls, or contribute towards 
the expenses for which the company had made themselves liable under 
the Acts of 1904 and 1907. 

The CHAIRMAN announced that the Committee had decided to allow 
the bill to proceed subject to certain clauses as to the completion of the 
works and the extinction of th» tolls being adjusted. 


MATLOCK DISTRICT RAIL-LESS TRACTION BILL. 


A House of Lords Select Committee, presided over by the Duke of 
Bedford. commenced the consideration of this bill on Wednesday. 

The bill proposes the incorporation of the Matlock District Rail-less 
Traction Со. (to which Messrs. W. H. Collier, Е. Douglas Fox and Thos. 
Hennell and others have agreed to subscribe capital) with a capital of 
£15,000 and £5,000 borrowing powers to equip and run electric rail-less 
trolley cars between Matlock and Matlock Bath and the Market Place, 


Cromford, about 21 miles. 


Мг. WEbpERBURN, К.С. (who with Mr. Hutchinson, K.C., and Mr. 
Crundall appeared for promoters), said the cars would weigh 34 tons 
empty and 5 tons full. The promoters offered to pay Derbyshire County 
Council £50 per mile per annum for additional upkeep of roads which the 
County Council said would be necessitated by the use of the rail-less 
trolley cars. The County Council opposed the Bill on the ground that 
the roads were steep and narrow, that the promoters were strangers in 
the district, and that no time was proposed to be fixed by the bill for the 


comm?ncement of the works. 
Mr. J. B. Намилтох, general manager of Leeds Corporation tramways, 


gave particulars of the Leeds experimental rail-less system. He said a 
return overhead wire was used. Тиз was a requirement in all cases 
Where no rails were used. He also described the systems in use in 
Austria and Italy. In Vienna the operation of the cars was simplicity 
itself, and the public were very pleased with the system. There was a 
limit of deviation of about 15 ft. The overhead construction cost from 
£1.200 to £1,500 per mile, and the vehicles from £700 to £800 each. The 
cost of operation at Vienna was about on a par with ordinary tramways 
of the same carrying capacity. He thought they had reached the 
highest point of reliability in trackless trolley traction. It was particu- 
larly suitable for thinly populated districts. A minimum of road-wear 
was obtained by such a system. In the case of the Leeds rail-less cars he 
estimated the margin of profit at 5d. per car-mile, and the cost of working 
at 6-12d. per car- mile, without a conductor. If a conductor were necessary 
that would add about Id. per mile. He did not know that if a generating 
station were put up at Matlock the cost of current would be higher than at 
Leeds (about 14. per unit). There had been no accidents at Vienna where 
part of the system had been working about six years. There was no more 
difficulty in insulating rail-less cars than ordinary tramears. He agreed 
with Mr. Hutchinson that electricity could be generated by means of a 
Diesel oil engine (which it was stated the company proposed to use) at jd. 
per unit. 

Mr. 1. Е. Winstow (consulting engineer for the scheme) thought the 
Proposed system would be of benefit to the neighbourhood. He agreed 
with Mr. Hamilton's evidence. There was a large traftic on the road 
over which it was proposed to run. Two cars would give about 20- 
minute service, and he estimated the receipts at about £2,500 per annum. 
The fare would be about 2d. per mile. Four or five extra cars should be 
put on at holiday time, and this would increase the revenue by £1,500 
Per annum. The total expenditure, including the eost of the Act, was 
put at £16,450. The annual profit was estimated at about £1,200 
(74 per cent. on the capital). Cost of working would be 64. per car- mile. 

е thonght the narrowest roadway on the proposed route was between 
17 ft. and 18 ft. wide. | 

Evidence in opposition t» the bill was given yesterday (Thurslay! by 
Witnesses called on behalf of the Derbyshire County Council and the 
Matlock, Bath and Scarthin Wick District Council. 


—! 


‘ Automatic Printing Telegraph Instraments.—In the House of 
ommons, on Tuesday, Captain Norton, Assistant Postmaster- 


General, stated, in answer to a question, that the high first cost and 
е charges of automatic printing telegraph instruments 
e ME be a bar to their employ ment where the trattic was not 
Ord, ut he hoped to extend their use at the more important offices. 
- ud typewriters to be worked by the receiving telegraphists 
ere being tried at some other places, but there were difficulties in 

6 way of their general introduction. 
,Aelephone Employes.—In the House of Commons on Thursday last 
ur e n i el stated, in reply to a question, that the 
d d itions under which employes of the National Telephone Co. 
е transferred to the Post Office were stated in the Memorandum 
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read in the House on Aug. 9, 1905, by the then Postmaster-General. The 
bill, which he hoped shortly to introduce, would contain provisions re- 
specting pensions. The question of the value to be attached to service 
under the company for purposes of seniority and for other purposes was 
still under consideration, and he was not yet able to make any further 
statement. 

Coal Mines Bill.—The Grand Committee of the House of Commons, 
presided over by Mr. Eugene Wason, has been considering this bill, but 
up to the present only 13 clauses have been dealt with. These clauses 
relate to the appointment and qualifications of managers. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 

March 6, 1911. 
5,521 Sumner. Current graduatine devices or resistances. 


5,530 MicKLewoop. Actuating gear for magnetos and dynamos. 
5,563 Murray. Supplying electricity to consumers on the maximum demand system. 


5,564 Crowe & BritisH L.M. Ericsson Мес. Со. Electric conctact keys or the like.* 
5,569 GES, FUR ELEKTROTECHNISCHE INDUSTRIE M.B.H. Electric conductors. (Соп: 
vention date, 28 6,10, Germany.)* 


5.594 Cottam. Holders for electric lamps. 
,596 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Railway sig- 


nalling apparatus. (Addition to 19,558,07.)* 


.620 В.Т.-Н. Со. (С.Е. Co., U.S.) Electric motor control. 
‚622 BELFIELD. (Orlando M. Thowless, U.S.) Electric lamps.* 


March 7, 1911. 


ля сл 


‚632 DitcHam. Frequency meter. 

‚654 CHAMBERLAIN & HooxuAM & JAMES. Electricity meters. 

‚700 Davipson. Working of electric railways. 

714 MApDALER. Arc lamps. 

727 SmitH & GRANVILLE. Electric cables. 

‚745 DICKINSON. Boxes for use with electric cables, telegraph, telephones and the like. 

.752 GARTELL. Metal filaments for electric lamps. 
March 8. 1911. 

,766 BRusH ELECTRICAL ENGINEERING Co. & KAHN. 


three-wire supplies. | 
‚789 Rayner. Telephone call register. — 
‚790 Jones. Sparking plugs for electrical ignition purposes. 


,806 GIRDLESTONE & Тновквмм. Arc lamps.* | 
12 HurTMAN. Channels or drums for underground cables, (Convention date, 


7/4:10, Sweden.)* | 
3 HuLTMAN. Conduits for underground cables. (Convention date, 9/4/10, Sweden.) 


1 

28 ScuuLTZ. Switches and interrupters for electric circuits. 

‚852 OzoNaIR (Ltp.) ё JoserH. Process of bleaching, sterilising and other operations 
wherein ozone is employed. 

5.856 GaRSIDE. Electrical switches and contro!lers. 

5,866 ANscHUTZ & Co. Electric motors. (Convention date, 18/11/10, Germany.)* 

March 9, 1911. 
5,961 CARPENTIER. Measuring the relation of two electric currents. (Convention date, 


18,3,10, France.)* 
5.986 Martyn. Electric wall plugs. | | 
5.993 B.T.-H. Со. (С.Е. Со., U.S.) Control of electrically operated switches, 
March 10, 1911. 
5.997 Ditcuam. High-frequency oscillation detectors. 


6.009 Gover. Metal filament electric lamps. 
017 BEARDMORE & Co., BREMBERG & Banks. Electric firing devices for ordnance, 
049 Woop & EASTERN TELEGRAPH Co. Automatic telegraph transmitters. 
50 Nicor. Thermall y-operated electric indicator. 
66 RICHARDSON & CROWLEY. Liehting of electric incandescent lamps. 


.071 McLEAN & MapGEn,. Electricity meters. 
089 Turner. Electric incandesc2nt lamp and holder and switch therefor. 
6.095 B.T.-H. Co. (С.Б. Co., U.S.) Control of electrically-operated switches, 


March 11, 1911. 


6,108 Foster. Dynamo electric machines. 

6.129 Pace. Auxiliary eletric light switch adaptor. 

HARTMANN & Braun Akt.-Ges. Push-button electric switches. (Convention 

date, 12/4/10, Germany.)* 

6.158 BiLLON-DAGUERRE. Electric furnace for two or three-phase currents. 

6,182 WASSERZIER. Electric ignition device for gas burners, * 

6,188 B.T.-H. Со. (G.E. Co., U.S.) Motor starting and protective devices, 

March 13, 1911. 

6.203 Morris. Regulating time-limit liquid controller for electric motors. 

6.228 MorLov. Electrical generating. 

6,257 Jost. jun., & TAvLcR. Generating electricity on motor-driven vehicles and the 
ike. 

6.293 ALLGEMEINE ELEKTRICITATS-GES. 
12 3/10. Germany.)* 

p March 14. 1911. 

6,336 KORTING & MATHIESEN ÁkKT.-GEs. Alternating-current arc lamps. (Convention 
date, 30.3.10, Germany.)* 

6,345 FAIRWEATHER. (Sydney Stein, U.S.) Portable telephones.* 

6.373 StevENS. Variable-speed transmission for petrol-electric vehicles. 

6,401 Scott. Regulating, or maintaining constant, the electromotive force or current in 
circuits in connection with electric generators or boosters. 

6.435 RAuDCLPH & Rivett-Carnac. Trolley poles for overhead tramway systems. 

6.443 SCHWEITZER & CcNRAD. Hizh-voltace protective device.* 

6.449 DiTCHAM. Impulse excitation for wireless telegraphy and other purposes. 

March 15, 1911. 
(Eugenio Cantono, Italy.) Starting devices for motors and other 
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Connections of dynamos for 
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Electric control systems. (Convention date, 


6,490 BOTTONLEY. 
machinery. 

6.531 Morsa! & Woop. Sparking plugs. 

6.545 G. Furrer, L. Futter & G. J. A. Furrer. Electric accumulators. 

6.549 RuHMER. Multiple telephony. (Convention date, 16 3/10, Be!zium.)* 

6.557 ALLGEMEINE EtEKTRICITATS-GES. Control of electric motors. (Convention date, 


15,3/10, Germany.)* 
March 16, 1911. 
6.577 BLACKWELL. Arc lamps. 
6,611 ELECTRIC & ORDNANCE AccESsORIES Co., ErcHELLS & Price. Variable speed 


dynamos. 


6,166 DICKSON. 

6,626 Sig«ENs Bros. & Co. 
ratus. (Addition to 19.684 09.1* 

6.627 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Block-signalling 


systems. * 


6,663 B.T.-H. Co. 
6,664 ELEKTRIZITATS Акт.-Се$. HYDRAWBRK. 


23/6/10, Germany.)* 


Fuse holders. 
(Siemens & Halske Akt.-Ges., Germany.) Signalling appa- 


(С.Е. Co., U.S.) Control of electrically operated switches. | 
Electric elements. (Convention date, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


- - 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aston.—The accounts of the clectricity department for the year 
ended March 31 were approved by the Corporation last week. 

The total income was £32,880, against £30,065 in the previous year. 
After deduction of working expenses, interest, loan payments, &c.. the 
net balance was £3.742. Altogether £4,068 is available, of which £3,600 
is to be devoted to relief of rates. 


Bampton.—The Urban Council have resolved to substitute electric 
lighting for the oil lamps at preseat used for public lighting. 


Blackburn.— Last week the Council resolved to invite tenders for 
extensions of the electricity works to meet next winter's probable 
demand. Estimetes emounting to £45.170 were approved ond 
sanction to borrow this sum hes been applied for. 


Bognor.—The Board of Trade have notified the Council that the 
district has beea excluded from the arez scheduled in the provisional 
order granted to the Chichester Electric Light & Power Co. 


Burnley.—The Tramways Committee recommend the expenditure 
of £14,650 on the construction of an additional length of tramway. 


Burton-upon-Trent.—The L.G. Board have sanctioned a loan of 


£1,750 for house services and transformers. 


Colne.—The Council have applied for sanction to a loan of £2,000 
for extensions of mains. 


Coronation Illuminations.—4A meeting of permanent residents de- 
cided last week to illuminate the front of Douglas Bay (Isle of Man) 
by means of electric lamps during the Coronation season, at an esti- 
mated cost of £680. Aingston-on-Thames Corporation. will supply 
current at 114. per unit for illuminations during; Coronxtion week, 
with a small additional charge for a special meter, &e. Canbury 
Gardens, Kingston Bridge and the Quoen's Promenade, Kingston, 
are to be illuminated by 17,000 electric lamps, at a cost of £100. 


Country House Lighting. —The Marquis of Northampton is having 
electric lighting plant installed for the lighting of Castle Ashby. 

It is stated that most of the finc old сома lamps at Castle Ashby which 
have been so much admired in the past are being converted to electric 
lamps connected to wall plugs. His Lordship has further decided to 
instal the electric light in the church, utilising the beautiful old Viennese 
bracket lamps. The work will be begun immediately. 


Donaghadee (Ireland).—A Board of Trade enquiry wes held lest 
week by Mr. G. B. Deane, J.P., into the application of the Council 
for an electric lighting provisional order. 

The town clerk (Mr. D. WALKER) gave evidence as to the financial 
position of the town, &c. 

Dr. GEORGE GIBSON, J.P., chairman of the Council, gave evidence as 
to the present lighting of the district and the necessity for lighting por- 
tions of the distriet to which the gas mains did not extend and where the 
gas company would not put down mains. He thought an electricity 
scheme would prove а success in view of the fact that it could be used for 
pumping the water for the town supply 

Mr. ARTHUR WILKINS (Messrs, Wilkins & Bowden) said his firm drew 
up a scheme for the electric lighting of the entire district, and estimated 
that, from results shown by other towns of a similar size, a profit of 
£200. 10s. could be made with their scheme after paying expenses, 
including interest and sinking fund. 

Other evidence having been given in favour of the scheme, 

Messrs. J. C. MacGowan (secretary) and В. M’Conkey and J. H. 
Barrett (directors of the gas company) gave evidence in opposition. 


Dover.—The Council have received sanction to a loan of £2.300 for 
extensions of mains, services, &c. 


Dublin.—The L.G. Board inquiry into the application of the Cor- 
poration for sanction to borrow £128.129 for extensions of the elec- 
tricity undertaking was concluded on Saturday. 

The evidence in favour of the application was given in THE ELEC- 
ТЕСТАХ on April 20 and May 5. The Rathmines and Pembroke Drain- 
age Board opposed the application. | 

Мт. W. W. Murphy gave evidence in opposition, and more particularly 
дв to the unsuitability of the Pigeon House site, the cost of working, бс. 

At this stage И was announced that the Electric Light Committee and 
the Drainage Board had coine to terms. 

Mr. Mark RvpprE, city electrical engineer, was recalled by the in- 
apector (Mr. Cowan) in reference to the plans for extension at the Pigeon 
House. He said he did not see any reason to change the plans at all, 


except in points of detail. An intermediate station between the Pigeon 
House and Fleet-street would increas? the chance of a breakdown, and 
add to the expense, and the Corporation desired. to work. the 
station as economically as possible. He said, having made his protest 
against the site, he had done his best to make the scheme a success, 


Dundee.— The Council Вахе горісі a scheme of universal Id. fares 
on the tramway system and the 34. stages have been reduced to 
880 уаз. 


Electricity in Gold Mining.—The chairmen of the Baleghat Gold 
Mining Co. (Mr. John Teylor) stated et the meeting lest week that 
from the beginning of lest November, under the terms of their agree- 
meat with the Mysore Goveznmeat, the contract rete for I8] H.P. 
supplied electrically under the Ceuvery scheme wes reduced trom 
£24 to £10 per horse-power рег snnum. 


Electricity in Pottery Works.— Messrs. T. G. Green & Co.. Church 
Gresley, have recently installed electric power and lighting plant. 

Previously the four factories of the firm were worked separately. a 
number of boilers and engines being utilised. All these have been dis- 
carded, and a central power house erected. The boiler hous? contains 
Lancashire boilers (by Ruston, Proctor & Co.) which work at a pressure 
of 150 lb. They are fed by forced draught, automatic-feed stokers by 
Belliss & Moreom, who have also supplied a 375 H.P. high-speed engine. 
The electrical work has been carried out by Messrs. Crompton & Co., and 
consists of a 250 kw. three-phase alternator, and 14 motors, from 50 H.P. 
to 5 H.P., are installed for various work. Difficulties were at first expe- 
rienced with the milling portion, owing to the starting load being so 
extraordinarily heavy, but the few difficulties were successfully overcome, 
and at the present time all the four works are being driven electrically, 
and entirely to the proprietors’ satisfaction. The works are electrically 
lighted throughout, the contract for this work having been sub-let to Mr. 
Richards, of Burton. 


Hammersmith (London).— Tenders sic to be invited for a feed- 
water-hostor at 2 cost of £250. 68 further gas lamps in side streets are 
to be converted to c'ectrie lighting at è cost (including cost of 
posts) of £392. 148. 

Hastings. —An inquiry wes held on Frid»y into the application of 
the Council for sanction to borrow £1.789 for extending the electric 
supply mains to the workhouse and to the sanatorium. 

The Acting Town Clerk said the Guardians had agreed to take current 
for five years, and it was estimated to supply 10,000 units per annum. 
Deducting ex penses there would be a net income of $181. 

The local gas company opposed. and the assistant enginer to the com- 
pany gave evidence in opposition. The witness admitted, in cross- 
examination, that he used electric lighting for part of his offices. 


Hornsey Electrical Exhibition. —On Monday the Mayor of Hornsey 
(Coun, А. A. Yeatman, J.P.) and the Mayoress opened гл exhibition 
of electrical and domestic apparetus at the Athenwum, Muswell Hill. 

The exhibition is organised by the Electricity Supply Committee. and 
a number of local and other exhibitors displayed electric motors, cook- 
ing and heating apparatus, lamps, fittings, &e. 

АНег declaring the exhibition open the Mayor gave a sketch of the pro- 
gress of the electricity department. They started, he said, to supply 
current in 1903. They hadin the first vear 445 consumers and 26,000 8 с.р. 
lamps connected с in 1910 they had 1,750 consumers and 92.000 lamps ; 
while now they had over 2.000 consumers and over 100.000 8 c.p. lamps. 
The number of units supplied increased every year in spite of metal tila- 
ment lamps. They had £2,000 profit last year. 

Light Railways.—The Board of Trade have confirmed the Don- 
caster Corporation Light Railways (Extension) Order, 1911. 

A scheme is being prepared for the construction of a light railway 
from Ashton-under-Lyae to Bury. 

It is intended to run the light railway across part of Ashton Moss, past 
Daisy Nook and over Buckley Hill to Failsworth, From Failsworth the 
line will go near Middleton and on to Bury. 


London County Council.—On Tuesday an estimate on capital ac- 
count of £1,675 was approved of for sand crushing machinery for the 
tramways. | | | 

Renewal of Special Trackworb.—1t was reported that Hadfield’s Steel 
Foundry Co. had agreed to supply the special trackwork required for 
renewals during the present financial year for £13.245. 15s. 

Marble Arch Tramways.—Mr. Stuart Sankey brought up a report of the 
Parliamentary Committee which stated that negotiations were proceed- 
ing with Hampstead Borough and Middlesex County Councils with re- 
gard to street widening in Kilburn and Brondesbury and other matters, 
and these invelved such large and additional obligations on the part of the 
Council that the scheme would be of a much more costly nature than was 
anticipated. If the negotiations were unsuccesful the Council would be 
under the necessity of withdrawing the scheme from the bill. The 
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original estimate for street widenings in Hampstead was £95,000 ; it had 
now been raised to £277,000, and Hampstead Council were putting for- 
ward further requirements which would increase it to £310,000. Pad- 
dington would probably ask for widenings which would cost £150,000, 
and the cost of constructing the line was estimated at £120,000. —Report 


adopted. 
Luton.—The Council have received s2nction to a loan of £13,510 


for additional generating plant, mains, &c. 
Metropolitan Water Board.—At the meeting on Friday the Work 
ond Stores Committee reported that proposals had been placed before 
them for an extension of the electric lighting at the Hampton and 
Surbiton stations. 

The total cost of the work at Hampton Station, including plant, wiring, 
lamps, &c., will be £1,400, and the upkeep of the new plant, with interest 
upon the capital, will be £260 per annum. The cost of lighting this por- 
tion of the station by gas is over £400 per annum, so there will be a con- 
siderable saving. Surbiton Station is lighted by gas, and it it proposed 
to instal electric lighting plant and apparatus at a cost of about £1,675. 
The average annual cost of the existing gas lighting is £080. and the cost 
of maintenance of the proposed electric plant (with interest) will be £320. 
All th» work is to be carried out by the Board's workmen. 


Oulton Broad.—The Council have referred beck to the Electric 
Lighting Committee a publie lighting scheme prepared by Mr. J. 
Peanefather. The estimated cost is £2,868. Overhesd esbies ere 


proposed for г portion of the district. 
Penmaenmawr.— Tho Council have decided to complete the schema 
for the lighting of the promenade by flame arc lemps. 


Portrush (Ireland).—4s the Council cannot como to terms with 
the locsl роз company re purchaso of the gas works. it Ваз been 
decided to teko stops to erect o'ectricity works. Mossrs. Millar, 
Wilson & Pegg ате consulting c'ectric.! engincezs to the Council. 


Portsmouth.—The L.G. Board heve beca c:kel to sanction the 
elloeztion of £700 towards the purchase of superho:ters for the geac- 


reting stations, 

Presentations, —On his marriege Mr. T. Hall, borough electrical 
eineer at Burton-oa-Treat, has Беел preseated by the staff with 
а clock and silver butte: dish. | 

The staff of Middlesbrough e'eotricity works have preseated а 
travelling trunk to Mr. Н. E. Pawson, scaior charge eagineer, who is 
le»vina to take up » position abroad. 

St. Annes-on-the-Sea.— Tho Council have referred back a proposal 
to pay the elostrical eagineer (Mr. T. D. Clothier) a bonus of 5 per cent. 


on all profits over those of last year. 

South Shields, — 4n inquiry was held on Wednesday into the appli- 
estion of the Corporation for sanction to borrow £10,080 for exten- 
81035 of the electricity undertaking. 

Ot that amount it was proposed to borrow £7,580, the balance of 
12.500 to be taken out of the reserve fund. The North-Eastern Railway 
Co. and Smith's Dock Co. opposed on the ground that they want three- 
phase alternating current for power at their docks, and that the only way 
in which they could obtain such a supply was to induce the Corporation 
—Who under their own scheme could not provide such current—to take 
а supply from the County of Durham Electric Power Supply Co. The 
County of Dur am Co. had offered to instal plant in the Corporation's 
‘tation to provide twice the power the Corporation's new scheme pro- 
vided. at a cost of £15.500, the Corporation paying £10,080, which they had 
Proposed to expend on their own scheme, the whole of the plant to become 


the immediate property of the Corporation. 
Swansea.— There are now over 2.000 consumers. representing the 
C quivele it of 154,225 8-с. р. lamps, connected to thc eleetricity mains. 


|. Swindon. — The Council have applied for a loan of £3,510 for exten- 
ойк of the electricity works. 


Telegraph Communication with the Continent.—A deputation from 
the Liverpool Chamber of Commerce end other commercial interests 
weite. on Tuesday upon the Postmaster-Geacre] to urge an improve- 
meat in the telegraphic communication between this country and 
the Contineat. | 

In reply to the suggestions of the deputation, Mr. HERBERT SAMUEL 
Said his attention had been drawn to the delay in the telegraphic com- 
munication between London and Liverpool, and considerable improve- 
ment had since been effected by the installation of new apparatus. The 
average delay now was 3} minutes, which, he thought, could not be re- 
Катей as unsatisfactory. With regard to inland telegrams, he thought 
Inlind telegrams should be all urgent. With respect to foreign telegrams, 
he was by no means satisfied with the service that existed between the 
тез commercial centres of England and the chief cities on the Continent. 
In views of delays that took place between Liverpool and the Continent, 
һе was proposing to divert a large part of that additional business to the 
other wires through the Central Telegraph Office, and thereby to relieve 
the congestion on the direct wires, After many experiments they had 
апей at what they thought was a really effective apparatus—the multi- 
on enabling а much greater use to be made of the wires than 
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West Нат. Тһе Electric Lighting Committee reported on Tues- 


dey that they had approved proposals of the borough electrical engi- 


neer (Mr. H. Н. Couzens) for extensions of the generating plant. &c., 
at à cost of £59,000. The report is to be referred to the Finance Com- 
mittee to report as to the provision of the necessary funds. | 
Mr. Couzens' proposals include river service pipework (£8.500), build- 
ings (£9,500), 5,000 kw. turbo-alternator set, with condensers, &c. 
(£14,000), boiler plant and auxiliarics (£12,400), pumps, tanks, pipework, 
&c. (£3,100), coaling plant (£3,000), contingencies (£2,500) and general 
mains for two mains (£6,000). The coaling plant is inadequate, and it is 
proposed to instal a telpher scheme beside the existing runway of the 
Temperley transporter, such telpher to deal with 60 tons of coal per hour. 
Several of the items in the list of plant are most urgently needed, and the 
additional boiler plant should be in operation for next winter's load. 


Woodbridge (Suflolk).—3t the Council meeting last week Mr. 
Edmund Cherrington’s proposs!5 for the supply of electricity for 
light and power in this district wcre referred to the Electric Com- 


mittee for report. 

Dinners.—On Seturdey lost г farewell dinner was givea in London 
to Mr. Evan Perry. B.Sc., who is leaving England to take up an 
appointment as electric] edvise. to the New Zealand Government. in 
connection with the hydro-e!c:tric dezclopments whic! that Govera- 
ment propose to carry ouf. 

Between 70 and 80 friends and well-wishers were present, amongst 
whom were Dr. Н. Е. Parshall (in the chair), Mr. Robert Hammond. 
Mr. W. M. Mordey, Mr. А. P. Trotter, Mr. Palliser, Mr. Tegetmeier, Mr. 
James Devonshire, and other gentlemen representing every branch of the 
engineering profession. Letters were received from Sir Joseph Ward, 
Prime Minister of New Zealand, and Sir William Hall-Jones. High 
Commissioner for the New Zealand Government, expressing regret at 
bsing unable to be present, and telegrams were received from Mr. S. Z. de 
Ferranti, Mr. C. H. Merz, Mr. T. O. Callender and others regretting 
unavoidable absence. | 

The toast of **'Tne Guest of the Evening" was proposed Бу Dr. PARSHALL, 
who pointed out that Mr. Parry had been closely associated with him for 
the last 18 years. durirg which time schemes involving the expenditure of 
many millions of money had been carried out by them, extending as far 
as California, Mexico and Canada. Не felt deeply the severance of a 
connection which had always been extremely cordial and friendly, and 
congratulated the New Zealind Government on having secured the 
services of a man во cminently qualificd to carry through the schemes 
contemplated by them. | 

Mr. Мовреү, Mr. TROTTER, Mr. HAMMOND and Mr. DrvossuinE also 
spoke in eulogistic terms of Mr. Parry. after which a presentation was 
made to him of a handsome silver cup, on which was inscribed the names 


of the hosts. 

Mr. ТЕСЕТМЕТЕВ, chairman of the Auckland Tramways, gave Mr. 
Parry a hearty welcome to New Zealand. and an enjoyable evening 
terminated with a vote of thanks to the chairman and to Mr. Edward 


Moss, the organiser of the dinner. 


Mr. Е. W. Roberts, late district msnzzc7 of the National Telephone 
Co. at Brighton, has been ontertzined to c ferewell dinner by the loc: 
staff of the company, on his leaving to take up the appointment of 
engineer-in-chief to the United Riv.r Plate Telephone Co. at Buenos 
Ayres. 

Mr. C. F. Moorhouse, district manager of the National Co., presided, 
and was supported by the principal members of the staff. In proposing 
Mr. Roberts’ health, Mr. Moorhouse referred in eulogistic terms to Mr. 


Roberts’ work in the district. 

. Mr. Roberts was als» pres»nted with a gold watch and a silver tea ser- 
vice. 

Sports.—The first «nua sports of the Silvertown Rubber Works 
Athletic Club were held last Saturday at Conning Town in splendid 
weather. There was a lerge attendance, and the events on the pro- 


gramme kept spectators interested from start to finish. 


The chief event was the Marathon race of 10} miles for the Gray chal- 
lenge cup and gold medal. This was the third year of this race. The 
result of Saturday's race was that the cup remains in the possession of G. 
Peters, who has been the winner on each of the three occasions of the 
гасе. There were 11 starters, six finishing, and the race proved an саху 
thing for Peters, who won in 64 min. 59sec, The 100 yards sprint was 
won by А. Baker in 11 sec., and the 440 vards race by the same runner in 
58; sec. Е. Cole won the three miles in 17 min. 505 sec. ; T. Tyrie was 
successful in the one mile in 5 min. 222 sec; T. Willis won the one mile 
cycle race in splendid style by half а wheel, т 2 min. 452 sac. : the tug- 
of-war, which produced the greatest rivalry between the various shops 
competing, was won by N department : FN team won the one mile relay ; 
B. Knight the 100 yards race (under 18): D. Young the 200 yards. 
handicap race for boys under 14, sons of employés: Miss N. McAlenon 
the 50 yards skipping racc; and Miss L. Kerry the 50 yards thread-the- 
needle race. 

At the clos» Mts. P. M. 5. Brodie, wife of the president, presented the 
prizes to the successful competitors. During the afternoon а capital 
programme of music was rendered by the Graysilver Military Band, under 
the conductorship of Mr. J. Н. Parnum. This band, which has only been 
formed about а year, ix coming along well. 
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COLONIAL AND FOREIGN NOTES. 
Brazil.—The Minister of Public Works has given orders for fresh 
tenders to be invited for the equipment of a telephone systen 
between Rio de Janeiro and Sao Paulo. 
The Cia Braziliera de Energia Electrica have been granted a con- 
cession for laying a double line of submarine electric power cables 
from Nectheray to Rio de Janeiro. 


Budapest.— The Traffic and Finance Commission of the Municipal 
Council have agreed to acquire the bulk of the Budapest Electric City 
Railway shares. 


French Telegraph Service.— The London “ Daily Telegraph " of 
6th inst. has the following interesting note on the work of M, Queinnes, 
а member of the telegraph staff of the French Imperial Service :— 

Fifty million franes, or £2,000,000, has been saved to the French tele- 
graph administration by a zealous subordinate, М. Өпешпес. Inci- 
dentally, it also reveals the fact that subterranean telegraph lines have 
gone completely out of vogue with the engineers of the public telegraph 
lines, More than 30 years ago France had an elaborate system of sub- 
terranean lines. In 1879 Paris was connected with all the large towns by 
underground. wires, whieh were proof against the ordinary disturbances 
of the elements, But other difficulties arose, and in 1880 none of the 
lines were working. They had been rapidly worn out, and the repairs 
would have entailed extraordinary expense. For 10 years the under- 
ground wires were not used, and in 1890 a report to the Budget Committee 
advised their total abandonment. It was then that M. Queinnec, a 
postal employee, came forward to save the lines; which had cost £1.6G00,000. 
He had read the report, and he called on the Under-Secretary for Posts 
and Telegraphs with a scheme for utilising the lines. He was received, 
listened to, and given а commission to execute some of the repairs at a 
small cost for the sake of a trial. He set to work, in spite of the scopti- 
cism of the engineers, and succeeding in thoroughly repairing one line 
after another. Better still. he discovered a way by which their working 
was improved, and the material saved from wearing out. As a result, 
Paris was again in underground telegraphic connection with all the great 
towns and military centres, except those of the eastern frontier, on which 
M. Queinnec had not yet received permission to work. He had saved 
£1,600,000 to the Treasury, and well deserved the ris? in his salary which 
he received in consequence. 

Last year the utility of his plan was still more clearly demonstrated. 
Many of the suburbs were cut off from Paris during the inundations. Paris 
had been endowed years ago with a system of subterrancan wires, which 
completely encircled it. М. Queinnec had not yet touched these lines, 
which had cost some £400,000, He proposed to make them serviceable 
again without delay. They had been so long abandoned that the plans 
of some of them had actually been lost. He set to work, and in a short 
time all the lines were again fit for service. M. Queinnee had saved the 
Administration another £400,000 worth of wires. He suggested а very 
simple method for preventing deterioration. When in operation the 
wires were to carry the negative current, and the p: sitive current when 
at rest. The opposite had been done before, and this was, it seems, bad 
for the wires. The model employee who had thus saved some £2,000.000 
to the State received another rise in his salary and was decorated last July, 
and now the Budget Commission has proposed that he should be made 
inspector-in-chief of all the subterranean telegraph lines. 


Holland.—It is stated that è proposal is on foot for the construction 
of an electric tramway 11 miles in length, from The Hague to Leyden 
via Wassenaar, power being teken from The Hague central station. 


Italy.—The Societa-Anon, della Tramvie Elettriche della Pro- 
vincia di Salerno have obtained a concession for an electric tramway 
in the Valle di Pompei. 


Montenegro.—The Montenegrin Parliament has approved the 
concession for the erection of hydro-electric works of 12.000 H.P. 
capacity which are to be equipped with the aid of British, Belgian 
and Swiss capital. 

South Africa.—‘t South Africa” states that there ere indications 
that the electric tramway scheme for linking up Boksburg and Ger- 
miston will soon be proceeded with. Boksburg Council he ve framed 
a schedule of the route in their own area and the negotiations with 
Germiston fora joint scheme appear to be favourably received. The 
estimated expenditure by Boksburg Council is £110,000 for about 
7} miles of tramways, the construction of a subway between East 
Rand station and Vogelfontein crossing, and the widening of the 
subway at. Boksburg North-road. 


Wireless Telegraph Notes.— The Russian Ministries of Ways of 
Communication, Interior and Mines, have collectively submitted to 
the Duma a bill providing for measures to be taken for facilitating 
commercizl communication between Western Siberia. and Western 
Europe, via the Arctic Ocean, The scheme involves the construction 
of four radio-telegraphic stations on the coasts of the Kers end White 
Seas, the exploration of the Kara Nea coasts, and the exploration of 
the country from the lower course of the river Ob to the coast of the 
Arctic Ocean with a view to the construction of è railway line. Credits 
to the amount. of 160,000 roubles (about £16,900) are asked for the 
current. year, and to the amount of 180,000 roubles (about 519.000) 
for 1912 for the purpose of completing the radio-telegraphic stations. 
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What is described as the first communiestion betwee1 France 
and Switzerland by, wireless telegraphy took place last week, 
when the station on the Eifel Tower at Paris held converse with 
the Chaux de Fonds on the other side of the Jura Alps, a distance of 
about 200 miles. 

The great Durbar, which is to be held by King George at Delhi in 
the eutumn of 1911. is to be on a grend scale, and we learn thet 
amongst the festures of the Durbar will be the erection of wireless 
telegreph stations at Delhi, Calcutta, Allah» bead and Simla. И is 
announced that the Moreoni Wireless TTelezrsoh Co. heve received 
orders for the erection end equipment of these stations at an esti- 
mated eost of £50,000, 

It is &nnouneod that the Marconi wireless telegraph station at 
Slanegkop. south of Cape Town, creeted for the Government of the 
Union of South Mrics, has been opened and thet communiection has 
been established with several of the Union €» tle lins stes mers. the 
distanee in one сую being 1.590 miles. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1911 Edition 
of the Big Blue Bcok is READY, price 15s., post 


free in the United Kingdom, 153. gd. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 23,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in а һап іу 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 
published, 


TENDERS INVITED 

Tenders are invited (up to June 14) for supply of cable, ironwork, 
c.i pipes. iron or steel poles, phosphor bronze wire. &c.. to the 
l'ostmaster-General's Department. QUEENSLAND ; and (up to June 
27) for supply of 1.400 protectors for use on main distributing frame 
at magneto exchanges to the Postmaster-General's Department, 
VICTORIA. Tender forms and specifications at the Commonwealth 
Office, 72, Victoria-street, London. S.W. See also advertisements. 

Зостн SHIELDS Corporation want tenders by May 24 for supply 
and erection of 1,500 kw. high-pressure steam turbine (with surface 
condenser and pumps) coupled to 1,000 kw. d.c. generator (with 
switch panel, &c.) and 1,100 kw. a.c. generator (with switch panel, 
&c.) Specification, &с., from the Borough Electrical Engineer. 


Н стл, Corporation require tenders by noon May 24 for extension 
of Sculcoates-lane generating station and New George street sub- 
station. 

Hackney (London) Council require tenders by 7 p.m. May 25 for 
supply of 100.000 pairs of yellow flame carbons during the year to 
March 31, 1912. Specification. &c.. from Town Clerk. 

Leyron Council went tenders by May 17 for Coronation illumina- 


tions at the Town Hall and two branch libraries Particulars from 
the Engineer. 


HonNsEY Corporation want tenders by 4 p.m. May 19 for water- 
tube boiler, automatic stoker, &e. Forms, &c., from Borough Elec- 
trical Engineer. 

Ровтумостн Corporation want tenders by 10 2.m. Мгу 22 for 
supplying end fitting 186 Mazda lamps in the Town Hell. Forms o 
teader from the Borough Engineer. 

Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switchboard, &с., 
or one automatic or semi-automatic switchboard, &с.; and up to 
June 14 for supply of a branching multiple magneto lamp signal- 
ling switchboard at Ballarat, up to May 30 for the supply of one 
portable petrol-driven desiccating plant to the Postmaster-General’s 
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department in Vietoria, and up to May 31 for the supply of 7,000 in- 
sulators and wire and line material to the Postmaster-General’s 
department in SOUTH AUSTRALIA.; and up to June 14 for supply 
of a c.b. multiple switchboard to the Postmaster-General's De. 
partment, SOUTH AUSTRALIA; and up to June 7 for the supply of 
2 nauts single-core submarine cable to the Postmaster-Gencral's 
Department, NEw SovrH WALES, Tender forms, &c., from 72, 


Victoria-street, London, S.W. 

Tenders are wanted by May 19 for supply of six 60 kw. single- 
phase transformers, and by May 26 for 1,024.000 arc lamp carbons 
and for 6,000 metal filament incandescent lamps for the City of 
MELBOURNE electricity department. Tender forms, specification, 
conditions of tender, &c., from the Agents for the City Council, 
Messrs. Mellwraith, MeEscharn & Co. Proprietary (Ltd.). Billiter- 
square Buildings, London, Е.С. 

Tenders will be received at the Town Clerk's office, AUCKLAND, 
N.Z.. until 4 p.m. of Thursday, June 15, for supply and erection of 
machinery for the new power station, including water-tube boilers, 
feed pumps, economisers, convevor and steam pipes, and induced 
draught plant ; d.c. steam generators, condensers, auxiliary machi- 
nery, &с. Speifications, &e,, at the offices of the High Commis- 


sioner, 13, Vietoria-street, London, S.W. 

The Deputy Postmaster-General, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. June 13. for the supply of electric lighting 
material, 12 accumulators and 400 cable distributing boxes and 


chemicals and glassware for batteries. 

The Town Clerk. WANGANUT, N.Z., will receive tenders until July 12 
for supply of generating plant, gas producing plant and battery and 
booster for the Corporation tramways. Specification can be seen at 
73, Basinghall-street, London, Е.С. Local representation is neces- 
вагу, 

The Controller of Stores, Post and Telegraph Department, WEL- 
LINGTON, N.Z., will receive tenders until 5 p.m. June 6 for supply of 
90 tons g.i, telephone wire. Specification, &c., at 73, Basinghall- 
street, London, Е.С. 

Tenders will be received by the chairman of the Board of Control, 
City Hall, Товохто (up to noon, June 6), for pumps end electrica! 
equipmeat, sereeaing, elevating and conveying apparatus, end cast- 
ings and indicating and recording apparatus for Venturi meters. 
Specifications, &e., from the City Engineer. Toronto, and ean be seen 
by British manufacturers at 73. Basinghall-street, London, Е.С. 

FRrRaNkrort-oN-Marn Corporation require tenders by May 20 for 


two 7.500 kw, steam generators with condensers. 
Brussets Municipality want tenders by May 19 for c.i. pipes for 


the electricity department. 
NAPLES Municipal Authorities require tenders by July 9 for supply 


and installation of the following plant in connection with the supply 
of electric power to Naples from the river Volturno : 
1. Tubing and accessories for harnessing the water at rate of 7,000 litres 
a second and for the fall of 199 meters; upset price 702,900 lire (£28, 116.) 
2. Machinery and apparatus for hydro-electric power station, trans- 
mission line (abont 57 miles). and transforming station; upset price 


1,000,000 lir- (£40,000. ) 
Tenders to. Presidente del Consiglio Generale dell Ente Autonomo 


Volturao, Naples. 
Manufacturers who are prepared to supply 600 km. (372 miles) copper 
wire 8 mm. dia. are invited to communicate with the Direzione dell Ente 
Autonomo Volturno, Naples, who after two months from April 10 will 
send invitations to tender to firms whom they consider suitable. 
Conditions of tender, &c. (in Italian) may be seen at 73, Basinghall- 


street, London, E.C. 
TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted for 12 months! supply of 


stores and materials to Pontypridd District Couneil :— 

Tramear & Tramway Equipment.—British Thomson-Houston Co., 
Armature coils, mica and copper soements, field coils, pinion washers, 
prion and commutator nuts, grease box covers, gear case covers, axle 
collars, traction motor brushes, gear and pinion wheels, gear cases, trolley 
poles, swivelling contacts, controller fingers and finger guards, trolley 
contact and insulating sleeves; Malleable Steel Castings (Ltd.), armature 
binding elips: Anti- Attrition Co., journal axle box and motor suspension 
bearings, trolley wheels and wheel bushes: Armstrong Oiler Co., oilers ; 
meson, Finch & Co., trolley heads, trailing and mechanical frogs and 
Section insulators; Brecknell, Munro & Rogers, trolley head connectors 
and insulators, фе. ; Sykes & Sugden, connectors; Haslam & Schontheil, 
Switches and fuses, Obach cells, insulator bolts, Фе: British Insulated 
: Helshy Cables, service boxes and Reason. cut-outs; R. W. Blackwell 
& Uo. bowstring hooks and brackets and galvanised steel span wire ; 
British Hele-Shaw Co., J. & P. are lamp cut-out сей. 

Ehetrie Light & Tramways Lepartment.—Donovan & Co, bayonet 
s pon and glass shades: E. Dewhurst & Co., beech, teak and walnut 
Mn m & Schontheil, cut-outs, Osram lamps, pear awitches, 
nets, elbows, bends, tees, sockets, bushes and pipe clips, tapes, varnish 
punts, &c.; S. М. Jones, casing and capping; Cryselco (Ltd.), metal 


fila nent lamps, tumbler switches: Siemens Bros. Dynamo Works, water 
‚ tight fittings, Tantalum lamps and Langham shades; General Electric 
' Cos, swan-neck brackets; Ward & Goldstone, window brackets, plugs 
[ and cut-outs; Paxton & Co.. C. G. and batten holders; Economic Flee- 
! tric Co., insulated. hooks, conduit bends, bushes, sockets and pipe-clips ; 
British Thomson- Houston Co.. carbon and Mazda metal filament lamps 
and tumbler switehes; Electrical Co., Luna burners; Imperial lamp 
Works, Brimsdown, metal filament lamps; India Rubber Co., plugs: 
British Westinghouse Co., tumbler switehes, opal and green and opal 
shades, enamelled iron shades and counter weights; Johnson & Phillips, 
shell reflectors: J. H. Tucker & Co.. d.-p. switches ; S. D. Roberts, plate 
glass and destination and ventilator glasses; D. А. Webb. dash light 
glasses and red and green signal glasses ; City Glass Co., J. & P. are outer 
and inner globes and Reason globes: W. T. Henley’s Telegraph Works 
Co., three-core and twin paper cables (in plain lead, armoured and bitu- 
men): В. В. Todd, v.r. insulated 600 to 2,500 mcgobm Association cables 
and v.i.r. 600 to 2.000 megohm flexibles and v.r. insulated 600 сро 
non-Association installation wires; British Insulated & Helsby Cables, 
ver. insulated 600 megohni non-Association installation wires; Micanite 
& Insulators Co., press-spahn paper, Empire cloth, thin fibre paper and 
fibre washers; Siemens Bros. & С... Mansville tape; British Westirg- 
house Co., or Е. J. Down, Okonite and Blackley tape; British Electrical 
& Mfg. Co., Para strip. 

St. Pancras (London) Council have accepted the following tca- 
ders :—Sloan Electrice}! Co.. 119.500 12 in. and 37.500 peirs 10 in. 
are lamp carbons, £470. 153. 7d. ; Siemeas Bros. Dy asm» Works, 
37.500 pairs 12 in. and 12.500 pairs 10 in. exrb ois, £265, 183. Od. ; 
Wm. (пере! & Co., ** Oriflamme " carbons, £34. 4s. ; Гапа " esrbons? 
£13. 63. 3d. ; Union Eleetrie Co., * Gilbert " carbons, £55 ; * Exectlo “ 
duplex carbons, £37. 7d. ; ` Excecllo ` cored carbons, £20. 635. 


Sheffield Council have accepted the following tenders :— 


Ferranti Limited, supply and ercetion of switehboards for Chapel-line 
lls.: М. T. Glover & Co., 


—— a 


1 


and Princess-street. sub-stations, £1.332. 
100 tons of electrolytic copper wire bars and 200 tons lead (to be made up 


into cables as and when required within two years from placing the order) 
at current prices. 

Luton Council have accepted the following tenders :— 

Brush Co., 650 kw. exhaust steam turbo-generator, £2,4095.103.. and 
400 kw. ditto, £1.913. 53. ; Rees Roturbo Co., pump, £363: Babcock & 
Wilcox, tube clearner, £11. 

Tonbridge Council have accepted the following tenders :— 

Gwynnes Ltd.. electric pumping plant. for sewage works, £1,045 ; 
Western Electric Co., cables, &c., £1.032. 98. 6d. : Seale, Austin & Barnes, 
wiring eastle grounds for illuminations. 

Deptford (London) Council have acee pted the quotation of Wilkins 
& Son to fix electric light fittings at the New Cross branch library end 
provide lamps and shades at £32. 8s. 6d. 

Wadebridge Council have eccepted the tender of the loe»? electric 
lighting company for publie lighting on the Egloshayle side of the 
town. 

Wolverhampton Couneil have accepted the tenders of Hadficld's 
Steel Foundry Со. for specia! tramwey point and crossings, et £411. 
und that of W. Lucy & Co. for 30) street lamps and brackets. 

Cheltenham Council have accepted the tender of Aiton & Co. for 
steam piping at £200, and that of Bettie & Co. for a Taylor-Seotson 
regulator at $95. 

Tonbridge Council have accepted the tender of Gwynnes Ltd.. for 
the supply of electric pumping plant at £1,045, and that of the Wes- 
tern Electric Co. for the supply of about 1,600 yd. electric cables at 
£1,032. 9s. 6d. 

The Bastian Meter Co. have secured the contract for supplving 
Govan Corporation with 13 and 3-ampere meters for the easuing 
year. 

St. Helens Council have accepted the tender of the Worthington 
Pump Со. for а centrifugal pump. | 
Gillingham Council have let the contract for wiring the fire ste tion 


to А. Chapman. 
The tender of H. S. Tett & Co. hes been accepted by Fs cersham 
Council for wiring work at the seweze works. 
Kingston-on-Thames Council have accepted the tender of Offer & 
Sons for Coronation illuminations, comprising 17.000 lamps, at £100 


BUSINESS NOTICES. 

The new factory of the Electrice] Apparatus Co. (Ltd.) at Vauxhall, 
London, is now completed. The new works have much greater 
aecommodation and the new address of the companv will be Vaux- 
hall Works. South Lambeth-road, London, S.W. "Telephone No. 
Brixton 1.975. The company state that the change has been neces- 
sitated by a large increase in their output of E. А.С. meters end motor- 


control gear. 
Messrs. Carney & Pesrn (Ltd.) announce that their Manchestet 


telephone number has been changed from 4197 Central to 1279 Kus- 
holme.fand in order to deal with increased business they have a private 


branch exchange, 
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Messrs. Marryat & Place have appointed Messrs. Leslie & Co., 888. 
Hay-street, Perth, as sole agents for their lifts in Western Australia. 
and Mervyn W. Stevenson & Со.; 188, Hereford-street, Christchurch, 
(N. Z.), as sole agents in New Zealand. 


A meeting to receive an account of the winding up of the Acme 
Patent Fire Alarm Co. (Ltd.) will be held on June 9 at Broad-street - 
chambers, Bristol. 


A meeting to receive en account of the winding up of the British 
Radio-Telegraph & Telephone Co. (Ltd.) will be held on June 6 at 
5. London Wall-buildings, London, E.C. 


Cowens Limited is being wound up voluntarily. Claims to the 
liquidator, Mr. C. Cooper, 33, Princess-street, Manchester. Meeting 
of ereditors will be held at 60, Spring-gardeas, Manchester, on May 17. 


The sgency of the Allgemeine Electricitats Gescllschaft, formerly 
held by Staerker & Fischer, has been transferred to the Australian 
Metal Co. (Ltd.), which company will represent the A.E.G. in the 
whole of Australia (except Western Australia) and New Zealand, the 
Western Australian agents being Couche, Calder & Co. 

The Australian Metal Co. have taken over Staerker & Fischer's @ес- 
trical business at 172, William-street Melbourne, and arrangements are 
being made to effect a similar transfer at an early date of their Sydney 
business to the company. 

The general manager of the Australian Metal Co.'s electrical business 
will be Mr. J. M. Jolly, who filled a similar position with Staerker & 
Fischer. 


COMPANIES’ MEETINGS AND REPORTS. 


ee лен 


Cuba Submarine Telegraph Co. (Ltd.) 


The seventy-ninth ordinary gene ral meting was held on Wednesday, 
under the presidency of Mr. GEORGE KEITH. : 
| The SECRETARY (Mr. А. С. Austin) read the notice callirg the mect- 
ing and the report of the auditors. 

The CHAIRMAN said: The accounts show an exceptionally good result 
for the half-year under r?view, which is generally the slack season of the 
year. The traftics for the six months compare favourably with those for 
the corresponding months of 1909. The improvement shown may һе 
attributed to the increased. prosperity and more active state of business 
in Cuba and the West Indies. Cuba suffers more or less every year from 
storms, which, fortunately for our business, increase the use made of our 
cables along the south coast of the island. The cyclone last October 
did immense damage in the western portion of the island. Our cable 
house at Batabano was entirely wrecked, and the landline connection 
with Havana was interrupted for several days. The loss of traffic durir g 
that time, I am glad to say, was more than made good by the large 
increase after the communication had been restored, with the result that 
October now shows an increase instead of the loss we had anticipated. 
November compares well with the large increase produced. by the 
hurricane of the preceding November, and altogether the traffic for the 
whole half-year shows a very satisfactory increase. Now, turning to the 
revenue account, the traffic receipts for the half-year show an increase 
of £1,876. Interest on investments and the deposit at the bank is £96 
more. The gross revenue, including transfer fees, amounts to £18,351, 
ог £1.975 more than it was in 1909. On the debit side of the account the 
London expenses are slightly less. Station expenses are £348 more, due 
to an additional item for cable repairs, which does not occur every year, 
and to a decrease in the aggregate of other items. — Income tax is 
less. Law charges are less, while the other charges remain unaltered. 
Altogether the total working expenditure amounts to $6.672, or £257 
more than it was т 1909. The result of the half-year’s business is 
a balance of profit of £11,679, out of which £2,000 has been placed to 
the reserve against depreciation on investments, and £2.000 to the 
general resorve. After providing for the dividend on the preference 
shares, the directors now recommend the payment of the usual dividend at 
the rate of 6 per cent. per annum on the ordinary shares, free of ineome 
tax, reducing the balance carried forward by £12] to £7,275. 1 think we 
may consider the result of the half. year's business as satisfactory. We are 
in a position to meet the additional expenditure to be incurred in 
re-establishing duplicate direct communication between Cienfucgos and 
Santiago, 80 as to ensure the efficient transmission of the through traffic. 
At our meeting last October I took occasion to eall your attention to this 
matter, and I have now the pleasure to inform you that a contract has 
been entered into with Hooper's Telegraph Works for the manufacture, 
transport and laying of the new cable required between Cienfuegos and 
Cape Cruz, where it will join the present cable to Santiago, and thus com- 
plete the duplication of direct communication between Havana and San- 
tiago. The cable will be laid about the end of this vear, when the weather 
conditions are most suitable for successfully carrying out the work. 
In conclusion, you will be pleased to see by the report that Mr. Scott still 
remains with us in a consulting capacity. He has been connected with 
the Company for 35 years, 32 of which he has been its secretary. During 
all thes? years he has been working strenuously in its interests, and its 
success has been greatly promoted by his energy and zeal. I am quite 
sure you will join me in thanking him for his past services, and in express- 
ing the wish that the Company may long have the benefit of his ex perience 
and advice in the management of its affairs. 1 now move the adoption of 
the report and accounts. 

Mr. CHARLES W. PARISH seconded the resolution, which was 
adopted. The dividends were approved, and a vote of thanks to the 
chairman, directors and staff brought the proceedings to a close. 


_————є 


Plant for Sale.— Elektron Limited (in liq.), Gothenburg, offer for 
sale triple expansion engines, c.c. dynamos, &c. Further particulars 
are given in advertisements. 

Messrs. Leo Sunderland & (Co., 39. Victoria-street, Westminster. 
London, S.W., advertise for sale a 500 H.P. two-phase motor, liquid 
starter and regulator, two-panel switchboard, starting switch for 
barring motor, two 7} kw. transformers and one 15 B.H.P. squirrel 
cage motor. 


“The Journal."— Part 206 of the “J ournal of the Institution of 
Electrical Engineers " is now ready, price 5s. Particulars of contents 
аге given in 2n advertisement. 


Imports.—The following are official values of electrical machinery, 
material end epparatus imported into this country (a) during 
April, 1911, and (5) during the current year from Jan. 1 to April 30, 
with the increzses or decreases compared with the corresponding 
periods of 1910 :— 

Electrical machinery (a) £114.514 (increase £70,344). (b) £382,198 
(increase £200,609) ; telegraph and telephone cables (а) £29,774 (in- 
crease £14,031), (b) £121,617 (increase £68,969) ; telegraph and tele- 
phone apparatus (a) £13,087 (decrease £3,808), (b) £52,031 (decrease 
£6,765); other electrical wires and cables, rubber insulated (a) £6,696 
(decre ise £6,291). (b) £30,435 (decrease £18,792); with other insulations 
(а) 51.985 (decrease £840), (b) 513.537 (increase £4,643); carbons (а) 
£8,983 (decrease £1,562), (b) £45,671 (decrease £620); glow lamps (а) 
£30,999 (decrease £1,987), (b) £116,207 (decrease £56,747); are lamps 
and electric searchhghts (а) £135 (increase £10), (0) £564 (decrease 
£837); parts of arc lamps and searchlights (other than carbons) (а) £6,728 
(decrease #97). (b) £35,949 (increase £11,750); primary and secon- 
dary batteries (a) £2,554 (decrease £1,830), (b) £15,945 (increase £2,104). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire (a) £110,624 (decrease £1,717), (b) 5468.174 
(increase £7,456). 

Exports.— The exports of electrical machinery. material, &c., (a) 
during April, 1911, and (b) during the current year from Jen. 1 
to April 30, and the increases and decreases compared with the 
corresponding periods of 1910. arc as follows :— 

Electrical machinery. (a) £104.265 (increase £40,472), (b) £541.975 
(increase £79,477) : telegraph and telephone cables (a) £44,683 (de- 
crease £16,211), (b) £239,946 (decrease £564,190) ; telegraph and tele- 
phone apparatus (а) £24,744 (incercase £7,618), (b) £94.349 (increase 
£41,869); other electrical wires and cables, rubber insulated (a) £33.189 
(decrease £6,040), (b) £135,936 (decrease £1,490) ; with other insulations 
(a) £24,157 (decrease £8,286), (b) £132,297 (increase £53,166) ; carbons (а) 
£1,228 (decrease £384), (b) £6,804 (increase £614); glow lamps (a) £10,143 
(inerease £166), (b) £52,198 (increase £10,391); are lamps and s:arch- 
lights (а) £1,282 (decrease £672). (b) £5.813 (decrease £1.109); parts of 
are lamps and searchlights (other than carbons) (a) £1,275 (increase 
£113). (b) £4,736 (increase £50); primary and secondary batteries (a) 
£19,292 (increase £11,091), (b) £50,024 (increase £16,454). Total of elee- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £205,358 (decrease £1,725), (b) £902,680 (decrease 
£115,399. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At = recent meeting of the creditors of Arthur Brooke, trading as 
Fox & Co., electrical engineers, Batley, the statement of affairs showed 
liabilities £917. 

After deducting preferential claims £898 is expected to rank for divi- 
dend. Unsecured trade creditors represent £272, and there were two 
claims for money lent—£150 and £100. Assets estimated to produce 
£161, leaving deficiency $737. Mr. W. D. Burlinson, C.A., is trustee 
under а deed of arrangement, with a committee of inspection. 


Great Northern Telegraph Co. (Ltd.) 


At the meeting, which was held at Copenhagen on April 29. the Chair- 


| man (Commodore E. Suenson, D. R.N.) gave an account of the working 
ы M 1 Г 3 1 ү - M Ч D 101 r » - ? | Е Е e 619 M 
A meeting of creditors of the North-Western Electricity & Power | of the Company during 1910. He said the condition of their cables had 


(as Synd. (Ltd.) 18 held to-day (May 12) at 37. Cross-street. Man- | been about normal. In Europe there had been 21 interruptions on 10 
cheater. cables and in the Far East 15 on six cables. Cable repairs and renewals 
First meeting of creditors of A. C. A. Wampach, electrical engincer: had kept their cable steamers occupied : the “Н.С. Orsted 7 in Europe 
Formby Lodge. Seabrook-road. Hythe, May 17, at 68a, Castle-street, for 112 days, and the " Store Nordiske " and the “ Pacific ” in the Tar 


| : : East for 264 days, of which 8 in Europe and 65 in the Far East were for 

‘а bury: public examinatio ‚9 'iildhal. Can- | ana S A AUTODE ане ек Ө E 

с a а 25 0 at the Guildha'l, Can- | the account of other administrations. The landline routes via Kiachta 
erbury. 
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worked very satisfactorily, notwithstanding that on the former a number 
of teleraph pol es were renewed last summer. The Chinese Administra- 
tion took advantage of the opportunity to introduce a more cffective 
inspection of the lines, which needed improvement. In the beginning of 
the year the landlines connecting the company’s cables with the trans- 
mitting offices suffered considerably on account of the severe weather 
prevailing almost everywhere. In France the damage was due to the 
destructive inundations of the River Seine, whilst in England and 
Sweden snowstorms played great havoc with the lines, particularly during 
January and February, but thanks to the energetic measures taken by 
the respective administrations the transmission of the traftic suffered 
comparatively little delay. In previous reports shareholders had been 
advised of the decision of the Norwegian Government not to extend the 
company's concessions beyond 1910, and also of the desire of the Japanese 
Government to acquire the cable between Japan and Korea before the 
expiration of the concession in 1912. The past year witnessed the con- 
summation of these decisions. The separation from Norway was solely 
due to the determination of the Government, whilst that from Korea 
was entirely voluntary on the part of the company. In fact, from the 
moment when Korea, on Aug. 22, 1910, was officially incorporated in the 
Japanese Empire under the name of Chosen, the company's Korean cable 
virtually became an integral link of the interior Japancse telegraph 
system. Without failing in their obligations or duties in other directions, 
the company had thus the opportunity of proving their readiness to meet 
the [Imperial Government's desire by prematurely parting with the cable. 
The total pavments for the cession of the three cables (the cables between 
Egersund, Norway, and Peterhead, Scotland, between Arendal, Norway, 
and Hirtshals, Denmark, and the Korean cable), with accessories (such 
as cable huts with furniture, instruments, &e.), and compensation for 


revenue of abcut two years on the Korean cable, amounted to approxi- 


mately £32,000. This result was far from satisfactory. but they had 
never concealed from the shareholders that, on the expiration of the con- 
cessions, they were more or less at the mercy of the Governments, and 
they had, therefore. in their financial policy. always kept in mind that 
contingency. Whilst regretting the loss of the three cables, it had, on 
the other hand, given them great satisfaction that the British Govern- 
ment had entrusted the company with the working in the United King- 
dom, on behalf of the General Post Office, not only of the Egersund- 
Peterhead cable, the service of which thus continued in the company's 
hands, but also of a new cable, laid in October and November last by the 
two Governments, between Newbiggin in England and Arendal in Norway. 
This arrangement. would in no way reduce the financial losses resulting 
from the cession of the Egersund-Peterhead cable, but it was a highly 
gratifving proof of the good feeling of the General Post Office towards the 
company and of their appreciation of the services which they had been 
rendering to the telegraphing public for more than 40 years. Further- 
more, they were able to inform the shareholders that the British General 
Post Office had, jointly with the Norwegian Telegraph Administration, 
entrusted to the company the maintenance of the two Anglo-Norwegian 
Government cables mentioned, and that they had entered into a similar 
arrangement with the Norwegian and Danish Telegraph Administrations 
for repairing the Dano-Norwegian cable between Hirtshals and Arendal. 
We consider this a compliment to the company’s engineering and cable 
steamer staff, who have, in fact, during a number of years, maintained 
the traditions of their ancient forefathers? maritime exploits — ће 
memory of which is to be celebrated at the forthcoming festivities in 
Normandy—and they enjoy а well-merited reputation for their present 
achievements, both maritime and submarine, which happily have a more 
civilised and useful object than those of their rough ancestors. The 
arrangements regarding the cables have been entered into provisionally 
for a term of tive years. During the past year the company had also 
negotiated a new agreement with the General Post Office for working 
those of the company's other cables in Great Britain, for which the land- 
Ing licences were prolonged in 1905. The old conditions hid been only 
Mightly varied, but, unfortunately, not to the company’s advantage. 
Unless an extraordinary increase of traffic should mitigate the loss 
caused by the transfer of the two Norwegian cables and the Korean cable. 
the company’s telegraphic receipts would. fall off considerably in the 
current year. The decrease would be further aggravated by the tariff 
reductions which they had had to introduce to maintain the equality of 
rates existing between the United Kingdom and the three Scandinavian 
countries before Jan. 1 last. The General Post Office and the Swedish 
leloyraph Administration had readily accepted the company's proposal 
for a similar reduction of the rates for the Anglo-Swedish and Anglo- 
Danish (гаће. The reduction of the first-mentioned rate had already 
come Into force, but they were still awaiting the decision of the Danish 
l'legraph. Administration as regards the reduction of the rate for traffic 
exchanged between the United Kingdom and Denmark. Reductions of 
rates had also been introduced between Sweden and Russia (Finland). аз 
Well as in the Far East, the company bearing а proportionate share. 
They hid obtained the consent of the Telegraph Administrations of 
Russia and Sweden to lay a new cable (the fourth) between those countries 
which would soon be taken in hand, and they were also going to draw 
largely on the reserve fund with the object of assisting the Chinese Tele- 
гар Administration in their efforts to improve and extend the telegraph 
service in the Celestial Empire. 
, In view of the inevitable decrease in traffic receipts from Jan. ] last, 
It Was satisfactory to report that for the past year the receipts had ex- 
ceeded expectations. Thanks to that and a small increase in revenue 
from other sources, and also, on the other hand, to an accidental decrease 
in expenses, the net revenue of 1910 had been about £23.400 higher than 
that of. the previous year. That enabled them to maintain a total 


dividend of 18 per cent., and at the same time to carry forward а some- 
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what larger amount to meet the effects of the decrease of receipts which 
they anticipated during the present year. The usual amount has been 
transferred to reserve, while the contribution to the pension fund had heen 
increased by one-third, in view of a corresponding increase in the numbcr 
members of the fund since 1904, when the last increased contribution 
was granted. The board had provisionally requested His Exc. P. Love- 
norn, late Danish Minister at St. Petersburg. to fill the place left vacant 
by the death, in February last, of Mr. P. Vedel. Traffic receipts had 
increased in round figures by £16,920, and interest and sundries by about 
£3,360, whilst expenses showed a decrease of about £3,000, 


EASTERN TELEGRAPH CO. (LTD.)— The report of the directors for the 
half-year to Dec. 31 last states that the revenue for the period amounted 
to £670.147. 15s. öd., from which are deducted £219,231. Os. Yd. for 
ordinary expenses and £45,558. 10s. 7d. for expenditure relating to main- 
tenance of cables, sundry differences in exchange, and income tax payable 
abroad, leaving a balance of £405,358. 4s. ld., to which is added 
£59,590. 78. 1d. brought from preceding account, making a total available 
balance of £464,948. 118. 2d. After providing for income tax payable in 
England, interest on mortgage debenture stock and dividends on the pre- 
ference stock, which in all absorb £81,186. 1s. 4d., there remains a balance 
of £383,762. 9s. 10d., out of which the directors have placed £180,000 to 
general reserve and have paid an interim dividend of 1] per cent. on the 
ordinary stock, amounting to £50.000. The directors now recommend 
the declaration of a final dividend on the ordinary stock of 1] per cent. 
and a bonus of 2 per cent., amounting together to £130,000. both payable 
on May 17, free of tax, and making. with the three previous payments 
on account, a total distribution of 7 per cent. for the year ended 
Dec. 31, 1910. It is proposed to carry forward the balance of 


£23,762. 9s. 10d. to next account. 
The register of transfers is closed from 10th to 17th inst. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.)— 
The directors’ report just issued states that for the half-year ended 
Dec. 31 the gross receipts amounted to £336,076. 6s. 54., against 
£315,034. 18s. 74. for the corresponding half of 1909. Working 
ex penses, including £22,607. 10s. 6d. for maintenance of cables, absorbed 
£154,300. 7s. 2d. against £143,674. Os. 4d., leaving £182,675. 19s. За. 
From this is deducted £2,355. 118. 2d. for income tax payable in England, 
£417. 14s. 6d. for extraordinary expenses and £15,048 for interest on 
debenture stock, leaving as net profit for the half-year £164,854. 13s. 7d. 
Adding £72,703. 5s. lld. brought forward, the available balance із 
£237,617. 19s. 6d. One quarterly interim dividend of 11 per cent. has 
been paid for the half- year, and it is now proposed to distribute another 
of like amount on 17th inst., making, with the interim dividends paid 
for the first half-year, а total dividend of 5 per cent. It is also proposed 
to pay a bonus of 4s. per share, or 2 per cent., making a total distribution 
of 7 per cent. for 1910; £75,000 has been transferred to general reserve 
and the balance of £27,617. 19s. 6d. carried forward. An agreement has 
been entered into by the Imperial Chinese Government with the Eastern 
Extension and Great Northern Telegraph Companies for an advance to 
the Board of Communications of £500,000 at 5 per cent. interest on ac- 
count of the monies payable by the Companies to the Imperial Chinese 
Telegraph Administration under their existing agreements. The advance 
has been obtained to enable the Board of Communications to reorganise, 
improve and develop the telegraph and telephone services throughout 
the Chinese Empire. The wireless telegraph installation referred to at 
the last meeting as then in course of erection at the Company's Keeling- 
Cocos station, to enable telegrams to be exchanged between passing ships 
and that remote place, was opened for public service on March 2 last. The 
negotiations with the British Government for extending the wireless scr- 
vice to the Company's Singapore, Hongkong and other stations are 
proceeding. 

The r. gister of transfers is closed from 9th to 16th inst. 

SUBMARINE CABLES T&UST.—The revenue for the year ended April 15 
amounted to £25,205.10s. and the expenses to £1.172. 6s. 7d.. leaving 
£24,033. 33. 5d., to which is added £175. 4s. 11d. brought forward, making 
£24.208. 8s. 4d. After providing £17,583 to meet payment of coupons, 
£6,578. 13s. has been transferred to redemption fund, leaving £46. 15s. 4d. 
to be carried forward. Since the last report, in accordance with the terms 
of the trust deed, 55 certificates (exclusive of coupons of reversion) have 
been redeemed, absorbing £6,578. 13s. ; of these, 34 were purchased 1n the 
open market during the year, and 21 were drawn by lot on 4th inst. By 
a resolution of the trustees, £15,850 Anglo-American Telegraph Co.'s 
preferred stock has been sold and the proceeds invested in shares of the 
Great Northern and Western Telegraph Companies. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—The directors’ report for the 
year ended Dec. 31 states that the revenue amounted to £61,797, 2s. 9d. 


and ordinary expenses to £15,602. 10s. 94. £5,320. 19s. 14. was required 


for expenditure on maintenance of cables and income tax abroad. lea ving 
$40.873. 12s. П4.. with £922. Тв. Ва. brought forward, the available 
balance was £41,796. Os. 7d. £1,139. 5s. 84. has been provided for 
income tax, £31,000 transferred to general reserve and an interim divi- 
dend of 2 per cent. (tax free), absorbing £4.62]. 165.. was paid on Dee. 1. 
last. The directors recommend a final dividend of 2 per cent. (tax free), 
making 4 per cent. for the year, £233. 2s. 11d. being carricd forward. 


WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)—'l'he report of the 
directors for the year ended Dec. 31, 1910, states that the gross receipts 
amounted to £51.216. 165. 7d., against $50.416. 6s. 11d. in 1909. Work- 
ing expenses were £39,356. 19s. 7d., compared with £39,204, 13s. 14. 
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After providing £6,000 for interest on the 4 per cent. debentures, £800 for 
interest on the 4 per cent. income bonds and £267. 33. 104. for income 
tax, there remains £4,792. 143. 2d., added to £613. 14s. 5d. brought for- 
ward, making together £5.406. 88. 74. Of this £1.000 has been placed to 
general reserve and the directors recommend a dividend of 2) per cent. 
(tax free). amounting to £2,813, leaving £1.593. 8s. 7d. te be carried 
forward. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directors’ 
report for the half-year ended. Dec. 21, 19810. states that the amount to 
credit of revenue is 440.306. 93. 5d.. against £34,678. 12s. Id. for the corre- 
sponding half-year of 1909. Expenses have been £24.319. Os. 6d., against 
£23,557. 185. 64. The balance is $15.987. 8s. lld., to which is added 
£1.599. 1s. 4d. interest and £1,993. 5s. 10d. brought forward. making an 
available total of £19,539. 16s, 14. The directors propos? to pay the first 
and second preference dividends of Gs, per share to Dee. 30, and a divi- 
dend of Is. 6d. per share (tax free) on the ordinary shares, carrying for- 
ward £1.146. 28. 74. Traffic receipts for the six months show an increase 
of £5.645. Is. compared with the corresponding period. At the meeting 
on Lith inst Mr. Robert Jackson (a shareholder) will propose a resolution 
that £600 be voted to the directors in recognition of their past services to 
the company. 

WESTERN TELEGRAPH CO. (LTD.)—-The report of the directors for the 
half-year ended Dec. 31 states that the revenue amounted to £431,866. 16s. 
and working expenses to £162,753. 4ч. За. After providing £16,373. 10s, 
for debenture stock interest, and £7,697. Өч. 10d. for income tas, the 
balance is £245,142. И». 6d., added to £7.512. 183. Ва. brought forward 
makipg £252,655. 10s, 24. First and second interim dividends (amount- 
ing to £62,379) have been paid, and after transferring £150,000 to general 
reserve and £10.000 to land and buildings depreciation fund, there remains 
£30,276. 103. 2d., which is carried forward. 


— 
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NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c, 


NEW COMPANIES. 


ARON TAXIMETER (LTD.) (115,539.)—Heg. March 3, capital 65,000 
in £1 shares, to carry ou the business of manufacturers and contrac- 
tors for the sale, erection and maintenance of taximeters, speed meters, 
electricity and other meters, electric lamps,‘electrical switches and cut- 
oute, and other electrical apparatus, «е. Private company. — First 
directors: M. Aron and De. J. Juttke. Reg. oflice: 604, Salisbury- 
road, Kilburn, London, N. W. 

BAXTER & CAUNTER (LTD.) (115.516.) – Ке. April 29, capital 
£50,C00 in £1 shares, to take over the business of electrical engineers 
carried on as Baxter & Caunter, and to adopt an agreement with А. 
Baxter, L, G. Caunter and G. W. Kettlewell. Private company. First 
directors, A. Baxter, 1. G. Caunter and G. W. Kettlewell (all per- 
manent’. Reg. office: 1, Trentishoe Mansions, Charing Cross-road, 
London, W.C. 

BUCKMAN FOREIGN PATENTS SYND. (LTD.) (115,555.) — Heg. May 1 
capital £1,000 in £25 shares, to carry on the business of envincera, 
manufacturers of, dealers in and contractors for all kinds of engines, 
motors, dynamos, machinery and mechanical, or electric or scientific 
appliances, &c., aud to adopt an agreement with R. S. Buckman. 
Private company. First directors: №. B. Dickson, C. F. Leighton 
and К. MeLure. Reg. office: 2, Clements Inn, Strand, London, W.C. 

CHARLEVILLE ELECTRIC, CO. (LTD.) (3673).— Heg. April 27, саре] 
22,000 tn £1 shares, to manufacture, buy, sell and deal in electricity for 
light and power Fiest. directors: i. НВ. Daly. J. Morrissey, W. р, 
Binchy, M. J. O Mahony, J. Carroll, J. В. O'Coanor and J. P. Moran. 

ELECTRICAL FITT.NGS CO. (1911) (LTD.) (115,433).- Reg. April. 25, 
capital £5,000 in £1 shares, to take over the business of electric encineces 
and fitters, and manufacturers and sellers of electrical fittings carried on 
as the Electrical Fittings Co. (Ltd. and to adopt an agreement with 
W. К. Sutton and А. W. Mils. Private company. First. directors ; 
А. W. Mills (permanent). W. К. Sutton, F. Rowe and W. Towel. Reg. 
office : 38, Conduit-street, London. W. B 

SOUTH-EAST KENT ELECTRIC POWER CO. (LTD) (115.633.) — Rer. 
May 4, capital £1,000 in £1 shares, to carry on the business of elec: 
trical engineers, electricians, contractora, manufacturers of electrical 
apparatus, suppliers of electricity. &c. First directors, A. Burr, M. 
Burr. D.Sc., and Sir W. H. Crundall, Kt., J.P. Rey. otlice: Castle 
Hill House, Dover. 

TELEPHONE DEVELOPMENT CO. (LTD.) (115,6601.:—Tteg. May 5, 
capital £25,C00 in £1 shares, to acquire a concession granted or to be 
granted by the Imperial Ottoman Government to the Consortium 
Anglo-Franco-American for the construction and working of a tele. 
phone system in Constantinople and suburbs, &e. First directors: 
С. Franklin, D. Sinelair, E. Thurnaucr, H. L. Webb and F. В. Welles. 
Reg. oflice: 56, Whitefriars-street, London, Е.С. 

WELSBACH LIGHT CO. (LTD. (115,681.)— Reg. Мау 6, capital 
£265,000 in £1 shares, to take over the business of the Wel:bach In. 
candescent Саз Light Co., to carry on the business of manufacturers 
of and dealers in incandescent lights, gas and general engineers, sup- 
pliers of elcetric light and power, &e., and to adopt agreements with 
the Deutsche Gasgluhlicht Altiengesellschaft (Auergesellschaft), the 
Welsbach Incandescent Gas Light Co. and №. E. Spinney (its liqui. 
dator) First directors: В. Feuer, L. Fletcher, Е. Капа п aud E. 
Lovinson. 
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STATUTORY RETURNS. 


CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)— Return to 
March 1 gives capital as £1,240,600 in £5 shares, ME shares taken up. 
£1,240,000 considered as ра. Moitéazes and charges £174,000. 

NATIONAL]ELECTRICAL ENGINEERING CO. (LTD.}—In return to Dec. 
$1 capital is £5,C00 in £1 shares, 2,659 shares taken up, £651 paid. 
£2,005 considered as paid. Mortgages und charges, uil. 


MORTGAGES AND CHARGES. 


INCREASED POWER CO. (LTD.)— Particulars of two series of deben- 
tures, created April 7, securing £360 each, have been tiled, the whole. 
amount being now issued in each case. Property charged : company's 
property, present and future, including uncalled capital. No trust?se 

PRESTED MINERS’ GAS INDICATING ELECTRIC LAMP CO. (LTD.)— 
Particulars of £1,000 debentures, created April 25, 1911, have been 
filed, amount of present issue £75). Property charred: Company's 
undertaking and property, present and future, including uncalled 
capital, No trustees. 

SIMMS MAGNETO CO. (LTD.)— Issue on April 12 of £3,500 debentures, 
art of a series of which particulars hav e already been tiled. 

SUN ELECTRICAL CO. (LTD.).. Memorandum of satisfaction in full of 
debentures dated March 27, 1900. Feb. 15, ТӨТ, Jan. 17 and March 7 
1902, sccuring £6,300, has been filed. 


RECEIVERSHIP. 


HOWE ELECTRICAL ENGINEERING CO. (LTD.)—A. Thraves, 7, Vic- 
toria-str. et, Liverpool,ceased to act as receiver and manager on April 27. 


CITY NOTES. 


amaf 


MEMORANDA (May 11).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 2414. per oz. Consols 51: —81: for money and for 
account. Consols Рау Day, June 1; Stock and Shares Continuation 
Days, May 29 and June 13; Ticket Days, May 30 and June 14; 
Pay Days May 12 and 51; Mining Shares Carry Over Day, May 26, 

Prices oF Mrrars (London).— Copper, cash, 551; three months 
544. Lead, English. 135—131; foreign, 13—13% cash, 154—123! 
three months. — Spelter, 244 cash, 23: three months, Zin, English, 
192.—195; foreign, 195! cash, 1884 three months, fron, Cleveland, cash, 
45/11, three months, 46,74. | 


ADELAIDE ELECTRIC SUPPLY CO. (LTD. — At the meeting on Tuesday 
the Chairman (Мг. J. B. Braithwaite) said the company was met with 
the necessity of providing additional capital owing to tre rapid growth 
of its business in Adelaide. The directors had decided to issue deben- 
tures. Не moved a resolution authorising the company to borrow 
£1£0,000 by the issue of debenture stock. The motion was agreed to. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
decided, after placing. £20,0.0 to depreciation and renewals account 
and £7,500 to reserve, to recommend payment of a tinal dividend 
on the ordinary shares for the half-year ended Dec. 31 last, at rate of 
10 per cent., making 85 per cent. for the year, and to carry forward 
£5,621. The dividend is payable 25th inst. 

CHLORIDE ELECTRICAL STORAGE CO. (LTD.)--- A dividend is announced 
for the past year of 19 por cent. on the ordinary shares (tax free), £5,009 
being placed to reserve and £8,043 carried forward, 

HASTINGS & DISTRICT ELECTRI! TRAMWAYS CO. (LIMITED AND 
REDUCED.)-—A petition for contirming a resolution reducing the capital 
from £500,000 to £372,942. 10s. will be heard by Mr. Justice Neville 
on May 16. 


MONTREAL SIREET RAILWAY CO.—A quarterly dividend of 2j per 
cent. is announced, 


RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD..—'l'he. directors 
recommend а dividend of 4 per cent. on the ordinary shares for the past 
year, 

STOCK EXCHANGE NOTICES. —i'ho Stock Exchanges Committse have 
appointed May 12 а special settling day in serip (fully paid) for £300,000 
5 рег cent. first mortgage convertible bonds of the Cuban Telephone Co., 
and May 30 a special кейн day in £174,170 consolidated ordinary stock 
(in lieu partly of 6 per cent. eumulative preference stock) of the Melbourne 
Electric Supply Co, (Ltd) and £800,000 5 per cent. first mortgage 50-year 
bonds of the Pachuca Light & Power Co. "e committee have been asked to 
appoint ape ial settling days in and grant quotations toa further issue of 
£600,000 5 per ernt. 50-year mortgage bonds of the Aro de Janeiro Tram- 
way, Light & Power Co., fully-paid scrip for £3.000,000 5 per cent. per- 
petual consolidated debenture stock of the Sao Paulo Tramway, Light & 
Power Co. and scrip (fully and partly paid) for $4.500.000 5 per cent. 
first mortgage 30-year gold bonds of the Mectcan Northern. Power Co. 
(Ltd.). and to grant quotations to a further issue of 8600.000 7 per cent. 
cumulative preference stock of the same companv, £100,000 5 per cent. 
prior lien debentures tock of the Brush Electrical Engineering Co. (Ltd.), а 
further issue of £50,000 4! per cent. debenture stock of the County of 
London Electric Supply Co. and 250,000 £1 fully-paid ordinary shares of 
the La Plata Electric Tramways Co. (Ltd.). ` 

SUBMARINE CABLES TRUST. —Notice is civen that 21 certificates of 
this Trust were drawn on 4th inst. for payment on and after that 
day at Messrs. Glyn, Mills & Co.'s, 67, Lombard-street, London, Е.С. 
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ELECTRIC TRAMWAY AND RAILWAY 
RECEIPTS. 


= LAST 
T Week 5 ine or Dec. ие Е маз : 
ended. В (а) у Amount. үе or Dec.]| —| 
Я (а) 
Е Electricity Supply. 


Aperi Corporanon IX IO 6/0 

Magl» Aen 127223077. 10| 6/0 | Do. eder Cent Cum, Second Preh с. 
Asnton-un tic yno secas t. | 44% Do. 4$ per Cent. Deb. Stock (red.) осооеов 
Ayr Corporation «+ «eee и: 5! 5/6 | Brompton & Kensington Elec. Sup. Ord. .. 
Peli од оооогёооввоовеоо е рп ms о д, Kp ST yc r 
ооо эф ооо ees 7 ven a ec. up. Д uar. 3 2 OCK 
a Ра ix E 2/6 Charing Cross (W. End & City) El Sup. Co. 
ee Corporation ....| May St. | 44% | Do. 4j per Cent. Deb. Stock (red.) ...... 

Bo koh rporation. seoses. Ac : 2 E с Undertaking 4i do Cum. Pref, 
соо соот ә? о ®е vhneisea ectnc uppiy r ооо ооо ФФ еее 
ие В Мау + | 44% | Do. 4j рег Cent. Deb. Stock (red.) seo.. 
iun оаа n р) О а вае Lighting Ord. see. 
NUM б кк кч есе . per nt. um. Гег. „о зотооеовез 
FA vans & adap .. St 5% Do. 5 рег Cent. Deb. Stock (red.)........ 
B EX rporation osese. St. 4% Do. 4j per Cent. 2nd Deb. Stock (red.) .. 
Bury Co e ceses St. го бошу p Ги Elec. P. D. 5% Ist Mort. 
эөоөзәзеөз е + 1 зовсо- в оо ов 26 ee . . эфоофое 
ao Lunar TT 10! 6/0 | County of London Elec. Supply Ord. ...... 
шо edruth ...... D 6/0 Do. брег Cent. Cum. Pref, ........,••. 
ГОРКА OI eese ames AG ds 4% n a Ра, OE p dies (red.) ...... 
осо ove | Я О. оп Є е oc зоо оо оо ААКДА! 
и А .. May 5 4/0" оеш goi ad Supply Co. Ord. .... 
City & South London Rly...| |. 44°! Do. 4j Ist Db ieee E 
те a м E Не dde ee es 
I 7 . | 44% 1151е of Wight E. L. . Со. Deb. Stk, .... 
oe & Dist. Trams ..| April 5! 5/5 | Kensington & Knightsbridge Ord.......... 
ver Corporation ........| May 5 6% Do. per Cent. Ist Pref. ..... eere 
49 Do. 4 рег Cent. Deb. Stock (гей.)........ 
$ | Kensington & Kngtbg. Co. & Notting Hil 


Dublin & Lucan Railway .. » 


Dublin United ....... 0o. [T] 
Dudisy-Stourbridge ......| April 
Dundee Corporation .,.,...| May 4195, Kent Elec. Power Co. Irred Deb. Stk....... 
ыо E ана » EF ge ques dg Ord. ооебсоеовоево о о 
y seseseeon » о. рег nt. re оо овез совеовоооевсеь в 
сатаа & Dist. Trams ..| April 4% | Do. 4perCent. Ist Mort. ОвЬ........... 
rede Corporation ......| May | 3/0 | Metropolitan Electric Sup. Ord. .......... 
а р 2/3 | Do. Hi per Cent. Cum. Pref.......... € 
асса Согрп...........1 av 44% | Do. 4$ рег Cent. Deb. Stock Ist Mort.... 
Gravesend-Noithfleet., ....| April 34% | Do. 34 per Cent. Mort, Deb. Stock (red.) 
iu COLE E py Rly.. ien 41?6 м E. Corp. for Power Dist, 4j Ist 
med : aSgow Md Im pri ort. eps. ооо РУ Г = озооюоебсое 
pur о PPM May 2'6 | Newcastle Elec. Supply Ord....... —— ас 
H lepool Tramways ..,., Aprii 2/6 | Do. 5 per Cent. non Cum. Pref. .....,.. 
451183 Elec, Trams Со... May 44%| Do. 44 per Cent. Ist Mort. Deb. ........ 
+ Kong «cius viai s 5 5% | North Metro. Elec. Power Sup. 5 Morts..... 
п о Сера lis A 6% Northampton Elec. Lt. & P. Ord. ..... Hot 
on..... espere 3 о, e vj. хо, ооо аа э е э е * э э э сае о 
llford District Council...... и 3 Do; 455 Debs. SEA diate AR UE —(— sis 
likeston District Council == Д4 10/0 Notting Hill Electric Ord. обо 0060850559 
ees Corporation ..... is 4/3 | Oxford Electric Ord. ............ эй» ee 
[pis hanet Со. ....... s 4v. | Do 4 Deb. St: asne каганак 
CSR Sine eee RE я лш иу т а ое ИИ 
еу ы апоп..... ау 3/ о, per Cent. Рге&.........ә›.. ‚5 
а & District ..| April 3496 | Do 3} рег Cent. Deb. Stock (red.) ...... 
Ki marnock Corporation ..| Мау .. | Smithfield Markets Electric Sup. Ord...... 
иксаНу Corporation ....| „ 4/0 | South London Electric Supply Ord........ 
Linc kshire Trams Со. ....| „ 5% | Ро 5% Ist Mort. Stock (red.)..... TM 
ier Me United ........ A 8: | South Metrop'n Elec. Lt & Power 7% Ist Prat 
ГЕО «essen sane ens, April 7: Do. € per Cent. 2nd Pref. ............ 
коз Corporation... ..,.. May 4% Do. 4} Ist Deb. Stock (red) sois us 
ОБОО аке» P 1/3 Urban Electric Supply Ord. оз о0озовробое г е 
в. о — И 1/3 Do. 5 рег Cent. Cum. Pref. .......,..... 
Herren a ERES и: 44195, | Do. 44 per Cent. Ist Mort. Deb. ........ 
Liversool Overhe any np April 5/0 | Westminster Elec. Sup. Ord...... — 
Ву May 2/3 Do. 4$ per Cent. Cum, Pref........... 
i EE Council «+..! Anril Electric Railways and Tramways. 
London United еен M ре | Bath Elec, Trams Pref. Ord ини... 
westoft Co р Я ее... ГТ) о. рег ent. um. TCT, 5... 
Р и И 44% | Do, 4} Ist Mort. Deb. Stock (re1.)). . .... 
anchester Corporation... M % | B'ham & Midland Trams 4$ Ist Deb. Stock 
"ibid lway ..... os eT MAY do p & Carriage Ord. ....... 
erthyy V PPS os April 2 70 a um. Геї. ооо ово о ооо оосо о „» 
Metropolitan Dist. Railway | Mi. 4% | Do. 4 рег Cent. Debs. ...........›.›. 
eropolitan Eje мау. E. у British Electric Traction Ord. «+++++++++. 
lddlton ....,.., js i . о. рег Cent. Cum. Pref. ........... 
Nelson Corporation... ,... May ^ 5% | Do. Sper Cent. Perpetual Debs......., 
Newcastle-on-Tyne Corp. . | b % | 120. 4$ per Cent. 2nd Deb. Stock..... 
ewport (Mon.) ...... "NE. 6 4? сева ао Ки р — % 
Oftnampt ee di ) о. per Cent. Pref. Stock ....... Pr 
iinan, Pied Ро Туш : ae 5 о» Do. Deferred Stock ...,.... РЕ 
cham Corporation Е TH 22 А Do. 4 per Cent. Debs..... To 
Perth(N.B.) Corporation ..| , З 2/6 | City of Birmingham Trams, 5 9; Cu n. Pref. 
erth (W.A.) Elec. Trams ” 5 о Do 4 рег Cent. Ist Mort. Debs. ........ 
eterborough ........ Secu] April 23 % | City & South London Rly. Con. Ord. .. 
осто о ui З 5 ч 7 T UE Perp. Pref. (1891) ...... 
enes n о, зо веосоеоогое г е 69.090509 
er c ки SNR ttes Paves Avril 23 eeeves pee 
ston Co В Do. (1901) NEST оосоогооеовоаое CE 
therham Corporation : May 3 Оо». (1903) ее се ..... 
азау... А i 4 |0о. 4 per Cent. Perpetual Debs......... 
ist Corporation ОР 28 1 /0 | Dublin United Trams, 6 per Cent. Pref..... 
THES week, ie И | Avr „8 12/С| Gateshead and District Trams Ord......... 
Зее бору M 23 46 17 | ' Gt. Northern & City Rly. Pref. Ord. (4?2).. 
ngapore Trang 5717177 ay 7. 6401 2.055 | $ .. | Hastings & District Elzc. Trams, 6% C. P, 
uth Меророрвад „6 | 210,993 $7,466 | st. | 44% Do. 4} Deb. Stock ...... уота cea eee 
uth Statís.. PELLE April 28 33 | | | эф Imperial Tramways Ord. Se ee ее о REEE 
cubamoton M DPA At 23 A 1,193 4 10 ve 1Do. 6 per Cent. Pref азоо To 
athend Corporation 5/77) Maz 3! 1129 577 | St. | 4196 | Do. _ 44 per Cent. Deos. ........... CNN 
рог Tramways roe 487 | ..| 2/o | L of Thanet E. T. & Lt. 5 per Cnt. Pret... 
$ Yu dze Hyde £t rom | A» 28 | 46 ||| St. | 4% | Do. 4 per Cent. Deb. Stock ............ 
anderland Corporation.e,,! О: 885 || 10! 6/0 | Lanarkshire Tramways ................., 
woes Dea sous] n 3| las Bo Mos act И DESC QS 
ыы fa Hs | + Е 21 i M j 20. оозогео осе 
Suincon ЛЗ eerte] April 28 | 1,121 1280 | St. | 49 | Do. 4^ Pref.’ о н 
Taunton ВИ өөө May 3 133 82 | 1c} .. | London United Trams, 5°4 Cum. Pref 
ynemeuth and Diss АРТИ 28 14 || St.) 4% | Do. „4 per Cent. Ist Mort. Deb. Stozk... 
reside Trams С шы ан Ma 23 181 114 | | St. e Mersey Con. Ord. Stock ...... = im 
УУ Corpz:aton., : ay з 413 527 Г 1/11| Metropolitan Elec. Tramways Ord......... 
‘ail Corporation . Jo" 1,044 1,021 | ] - Do. Defeied 2.0 0.2: ж» setae cues 
aminston Corporation. eee i 6 547 269 ]' 0/6 Do. 5 рег Cent. Cum. Pref. ............ 
st Ham Corporation] 4 400 121 1 St. | 4:% | Do. 44 per Cent. Deb. Stozk.,.......... 
*ston-super-Mare а zr e A | (St. | 5% Do. 5 рег Cent, Db. Stk ......,...,.. 
Wolverhampton Со 27°77) Abril 23 85 111 № St. | 1355! Metropolitan Railway Consolidated 
olverhampton Corp ^^ „ 28 401 497 | St. 24% Oo. Surplus Lans $їоск3...........у.. 
orcester n,e, Pe eee] Мау 3 917 5 553 | '$&13#%,1 Do. Зі per Cent. Preference..... mie 
айат. |] April 28 28) 17 76 || St 13492 | Do. Зі per Cent. “A” Preference .».... 
Voice WR Тым е us 23 2 2 5 17 7 1, St. | 31% | Do. af per Cent. Conver onis Pref. eco 
ig re 7 booo 2} Р a ` 23 D, Е А) cana tt 
oollen District! April 23 983 14+ “go! 17 16.823 '4- i | ГЕЛ St. 32% 1. Do, ЗВ per cent. Debenture Stock 2...2... 


(a) Those солда 
NPN i Е 5 . | 
ч 3 are with the corresponding period last year. * Partly electric al. t Ex Dividend. 


m^ d Mn ye | 
7345 $ Minys 2 days, д] Plas 3 days. 9 Plus 2 days 4 


Boarnemouth & Poole Elec. Sup. Ords e»... 


Co. (Joint Station) 4% Deb. Stock (red.) .. 
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TRAFFIC | ELECTRICAL COMPANIES' SHARE LIST. 


* [n calculating tha yield allowance: has basa made for azzrusd interest, but nat for redemption, 
t Tne Laadoa Stock Exchange Committe? dave declined to quote these 


Wod., (psx скит. 

May 10, |Үшрир.  DV& | May 10. 
High"; Los- 

81—88 | 6 O 0) Mar, Sep .. oe 

9—31 |412 3| Feb, Aug | 93 .. 
101—108 | 5 6 6, Feb, Aug | 108] -- 
132 —104 | 4 6 6| Jan, July | ++ | +» 

7—2 611 3 arch.. oe ve 

71—71 1411 6} Mar, Sept | •• | + 
99 —103 |317 6 | June, Dec Шу) . 

3—4 |5 2 6| Feb Aug | 41 .. 

44—41 |417 О Feb, Aug | «+ | e 

—9 4 1 6| Jan, July | ~ | œ 
10141 —1031 4 7 0 ee ee ee 

3—4 5 3 0| Jan, July |; «| e 

4 —4 5 11 0 arch "P 44 ae 
100 —102 | 4 8 6| June, Dec | :« | o 
114—12 | 5 15 9! Feb, Aug | 114 Ид 
12 —13 |412 3| Jan, July | ~ | zm 
119 —123 | 4 1 О | June, Dec | = | » 
101 —104 | 4 6 6 | Jan, July | 1928 .. 
92`—94 |5 5 3| Jan, July] • 

74 6 3 Of Feb, Aug 8 7i 
lOj—112'5 5 6 | Mar, Sept em d 
1094—1111 4 0 9 Jan, D y ә oa 
99 —102 14 8 0| Мау, № | «+ | œ 

1—4} 519 о | Арт, Oct | ++ | œ 

4{4—5 | 4 15 3 | Mar, Sept .. om 
97 —100,4 10 0 | Feb, Aug 98M .. 

61—71 |6 4 0 | Арт, Oct ee a 
83 —91 4 19 0 ee oe = 

7 —7} |516 O| Feb, Aug | 72! oe 

5—6 500 Jan, July ee æ 
93 —95 440 ee = e 
96 —99 |4 1 O | Aprl, Oct 4 e 
89 —84 |5 7 0 dan. uy | 99! æ 

11—2 2 17 0 ar, pt ns -o 

ii—5 517 0! Маг, Sept | 452) os 
91—94 1450 Jan, July 72} = 

31—41 |512 6, Арт, Oc 3}: e 

44—41 |414 9 dus: July as 
101 —:04 14 6 6 une, Dec aw 
96 —89 |318 6| Jan, July m 
97 —99 |411 0 se 98}! ., 

3i—4t |414 01 Feb, Aug oo | æ 

4 —4} |511 0 | Feb, Aug eo | чо 
98 —10)1410 О | Jan, July oe T 
95 —97 5 3 0 ve @e e? 

li—1i& |411 6 Feb, Aug „ә 
12—12 |4 6 0 | Feb, Aug өз 
99 —I0l | 319 0 | Jun3, D-c oe «ө 
12 —12{ 5 17 6 Магсһ REE) oe ee 

6 —t1 5 H 6 March "TP ee 
93 —90 “о ee ызы ев 

8—9 15 8 О! Feb, Aug " 

61—14 4 16 6 Feb, Aug ar ee 
Во —88 |319 6| Jan, July -. ә 

11—15 ee Fe " eec ее е» 

3 —} 6 3 0 April EN 3 “р 
101 —10+t !' 416 0 б» ee em 
16—15 |5 18 O! Fe», Аше | +. | œ 

i-i |617 0 | Feb, Aug | + | oo 
95 —8 |4 1 6| April, Oct oe «a 

i—1t s April, Oct li oe 

2} —3 8] 6 0| April, Oct 24| «е 
85 —83 5 2 3 | Apul, Oct ee oe 

8 —81 |517 9| Mar, Sept 81 a 

5—5 |4 3 6| Jan Juy | 5 5 

і — ee April ово КА k 

— 6 13 6| Jan, July z = 

79 —83 | 5 8 ó| April, Oct | ++ | æ 
9)1—:21 | 4 17. 3 Jan, July | oe | a 

7 —7{ | 519 3 eb, Aug ae “з 

7-7 5 I 6; ee se as 
101 —102 318 3 | Feb, Aug .. ví 

11-4 ta June, Dec И - 

44—44 > Feb, Aug | 58| 4 

1—93 [5 2 O Аз, Oct | 961 95 
75 —3) | 5 12 3 May, Nov [E "e 
76 —73 317 0 | Feb, Aug 77 | 75 
57 —37 |410 0 Feb, Aug | 83} 871 
102 --104 | 3.17 О | Jon. July 103 ., 

4: —5 | 900 | pil, Ost ee - 
99 —122 ‚ 3 13 9 | Apil, Oct oe ve 
35} —35} 4 2 0, Feb, Aug | 35d, 342 
102 —111 1410 Oj Feb, Aug | 111 | 109 
[0$ —1J6 4 12 6 | Feb, Aug ae T 
101 —10+ 4 1 0 Feb, Aug ee se 
102 —105 415 3 | Feb, Aug æ ‚о 
10) —102 | 3 !8 6 Мау, Nov г = 
121—134 | 4 10 6 | Feb, Aue. «|. icm 

8; —3j 6 19 6 oe on oe 

11—ij > Feb, Aug ad А 

4—2 эө Mir. Sept ee oe 
79 —3) |510 01 April, Oct 2а T 

J —3} Мя ar, Sept РА MN 

46—41 oe | Mar, Sept oe aa 
79 — 72 6 5 0 | Jan, July ee eg 

2 —2} | 5 5 0 | ar, pt Фа ел 
77 —23 415 Q! јат, July os °з 

91—10} 512 3 | eb, Aug ee oe 
82 —81 5 19 0 Jan. July oe se 
82—81 |415 3 =. 83{ 83| 
76—79 |5 ГО| Jan, July | 75Н 54 
6 —3 ee eb, Aug тат ee 
‚$ —# 6 0 0 ce < D» 
чу” О, „е April "ооо oe — 
i —1 5 0 0! Feb, Aug | 3j | i 

102 —101 14 6 6 | Jan, July | 104 103} 
97} —1011/ 4 18 6 i 1911! I01£ 
521—531 | 212 O| Feb, Aug | 5311 50) 
65 —o83 4 1 Oj| Feb, Aug 67} | 654 
90 —S2 3 16 0 | Feb, Aug 91}, 9 
89 —91 |317 О | Feb, Aug | И 90 

83 —91 |317 0 | Feb, Aug | 92] 92} 
93 —95 313 6 Г. в’ 94i 94 


— =. 
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ELECTRICAL COMPANIES’ SHARE LIS'rT.—Continued. 


—— | Prio . Far piven | Dun 
Bus Last Wod., [ran скит. ^ Dog Wszk то 
и |LAST Erico см mar WEEK TO Drvr- МАМЕ, May! 1o. Yrecosp.| | May 10. 
зба Higb- es es 
B Continued. | o, est. at- Telephones. ist -1534$ 4 б . E 94 
Electric Railways and Tramways— Qj 294-4 M r 338! 9311100 2$ | Amer. Telephn. & NA. P e i uH 94—96 14 3 3, Jan. July пз .. 
rA Medio наа асо Fob Aue |- 334) Sie: | E: col Tra 1.00 ри Cnt БА ао на Sage a ps 
st 3i"; Moo. P4192 First Pref. ..+s-seecrereere| 89 —91 |419 0| Feb, Aug ts ngo-Portug se Tel 5% ist Mt. Db. Stk.) 5, PV Ен е p August ce A ; 
St. a ‘Do. Assented Ext. Pref. (Int. Guar. by 75 —77 4 11 0 753 se 5 3 Ae hone олень. il 6 0 0 Noy m n = 
i Und. Elec. Rlys. Co. of London, Ltd.) 77 —9 |316 0 29 [1 0/7} Ma yicee Telbphone nm 1—1 511 0 Мау, Ped 1044! 1041 
St, 3 Do. 3 per Cent. | Consoltd. Rent-charge 103 —105 3 16 0 ee ee "n 0/6 t Do. оно га . pee eee г И; юл Сог} 5 14 о, Bad A | 136 | 129 
St. 6 Do. 6 per Cent. Perp. Deb. Stock...... 97 —99 4 t 6 ee ee 10 6 Def. St Gum lat Pret... НЕ 10 —10 5 11 6 Feb. AN | E 26 
St.) 4% | Do. 4perCent Ditto c rere] 91 Z? " S E 10 ep | Do IIR КЫП: 0-и [8 9 0 Feb Aut 58 р 
41d. | Potteries Electric элыз 1—0 |7 5 0 “бо T -Cum. 3rd Pref..... = Dec e| e 
1, рег Се t. Cum. Ргеї..........., 5 90 ee Do. 5 per Cent. non m. 33 —101 9 3 June, | 
S Ж aa then NT Sgi gar Pat] UA a Soo Е Be PR Е bild B 
| Trams. & | 75 — Seat se и’. -939 1419 6| , is 
St 102: т. ре Cent Deb. S I 75 га 2 0 d ee ee ie 44% үем Yor Telephone Co. 30 yr. Bnds..... 164—1 4 15 0 April, Oct = '* 
10C @ Sunderland Dist, Elec, Trma. 5% IstMtDb, 60 —62 1 12 9 61 584 1 1/0 tOri т Cent Cum. Pref. .......... 14—1 4 16 0 April, a 83} 88 
C | BQ | Underage olor Lien "Bonds. eene 100 —101 | 4 19 0 TARA [se | ZF ‘Bo. < per Cont Red: Deb, Sick... ВИЕЙ | 4 9 6 fin {ШУ | сәй 8 
E nM N E TA Qe M aie E 1004| 100 (St. | 44% | Telephone Co. of Egypt 44% Db. Stk (red.) дс В | 7H 22 
p 4% Ро, 4 perCent. Ist Power Но. Dbe. .. 99 —1 d | + | 5) 3/0 | United River Plate Ord. (1—150.000) ... 44.593 | ei „je 
v e venter Pe с. 1-4 й » .. ee 544% Do. eiie Ове, dixo MEC ES «9 0 ne e o Ms 
t| 5| De Mt dotDebbecisiannmui| ва 87 [5 3 3| Jan Jus | ~] + fS 2/6 | Оо 5 рег Сеп Red... DII 103 —105 |4 5 9| Jan July 
£t. $ Do. d per Cont 13+ Debs... ооо во оо. | 4% Do. 4$ Deb. P'imvesiment, à. i 
an, ee we 
ac. 5| зю | Elec. & Gon. Investment 6% Cum. Рив... 132—4} | 7 1 0 | Jan July ial i 
Electric Manufacturing, 101 2/0 Globe peine Trust {жада pé uA MET = 490 p eet. i3 a 
St. 4196 Anchor Cable Co. t 96 Deb. Stock .... mr 4 z 0 i - io 2 Submarino Cables Trust (ert j.. cec 131 —13 496 
о | Aron Electricity Meter Ord.» О |7 4° 9 сй) Si боюп oreign E tà 5 
1 0/7: Do. 6% Cum. fe ecccsccccpevectoceo 5—54 4 14 6 ` t Railways, Tramways, &c. April, Oct £x 54 
)| 3/23 Babcock Ё Wilcox Ord. xd and bonus.» и-и |4 00 P cA s| 2/6 | Anglo-Argentine 5% Cum. Ist Pref, ...... eo 415 : jan, J ae 2 pd 
l ri Тоо E UN “Helsby ‹ Cables Ord... Em 6 7 о are “ 5 2/6 Do. 5 Dur nare ое еен 924 —94 4 5 0 une, Dec 10' 1001 
Н 3/0 ro 6 Cent. Pret SEE Ced.) 102 —104 4 6 6 „өе ee St. 4 Do. 4 Deb. Cee ee A 10) —102 4 8 3 "EE 1031 1024 
St. per Cant, lat Mort, Deb (гей), 96 —99 |411 0 =a) ir [Se la% | De S peb Stock IT 1024-194] 4 15 6 " B dirae 
St. 44 De British PA НОП 44% Jet h Mt.Db. 25 M te St |219 ved ^ DN i A c peu luai —1054. 4 14 ^ | Jan, July TIE 
l ai | British Westinghouse 6 per Cont Ри... yoo! toy | 5 12° з | Pu | sce Sie о Mar e| АЛЕ 
100| 6% | Do 6 раг Cent. Prior Lien Dba Cd). ы-ы |6 5 0 яя Без : 2/6 я 5 per Cent. Cum. Pref, „уу... ite 418 EA uy mE 
E ү Вашке Ene Co р Porp dat Deb Sack) D —@ |918 0 | zt BP айы mee Rin DEO но о 265 Mar Set 1271 1% 
"E 4 Calenders Cable Con. Ord ИРИК eus Lis A 1 6 5 ee t. 695 Do. БО т 1074 —110} 4 10 6 | 1 July : | m 
5| 2/6 per Cent. Cum, Ртеб.. 55. 102 —104 | 4 Ө ВЕ 5x | po 900 Cum Per pref Stok. i9) —103 | 4 7 6 April, or os 
а 4 per Gent MEDA ends J&—3h |418 3 ion 38| 4o 449 Бо. М еы RSS 197 193 н 3 о a ad 1001 00 
St. | 44% caer sg Ni x Marė Bob (rod). $80 „| be Buenos Ayres Lacroze Trams Ist Mt Db) 99—101 |419 0 | Mar, >и ius 
па. chadburls do: dee =P 1000 118 |? Buenos Ayres Port & City Tram, Ist Mt] 93 og | ос Feb. Rue 961 933 
0000000000640 60 ae ee oc TT офоозочеоо 5} —6 аг, 
| i гезе a Go Pref. .csccvcees ü—i его T vs 5. 3/6 tCalcutta Tramways (1 to 137.610). -.-.... 4 223 d Jan, July А = 
3 ° шна CO (Моз. 1 to 85,000) secco 70' —80 6 5 0 ee ee T 2/6 Do. ет Euge 10, —104 4 6 6 Jan, July 1? 13 
(0. 5% | Do. | Sper Cent Ist Mort Debs. (red).. 979 |$ 60 какы T S cape pee ram te =: йс |4 go | мудам | 5 5h 
tl од Ше, рег Gent, Cum рн тз: T ai : iB о el es i 1B eot Pianos Ayres Trams Co. (1904) Sh. 93 —101 | 3 19. 3 | June, Dec 6 “ 
SL 4% P 4i Cent. Deb. о voee us i-i "T ec t. рт Cent. Deb. Stock. ET 35 —98 5 2 0 May, Nov 
Р ‘eon & an United (^A Shj рі) | 2 3 о „| +» 1 тст т. & Ltg. 5% ist Mt. Db..... 1011] 100} 
ARE Езоп ES paid ). . 4 Чч 97 T [1/599 | Havana Elec. Ry. Con. Mt. 5% $1,000 50 994 —1011| 4 ув о | Feb, Aug 
St 4% Ро 4 рег Сел: Mort. Deb. "Stock (red.) 73 —81 6 3 6 és ‘sve year Coup. Bis. fate р . . 
St 5 Do 5 рег Cent. 2nd о #1 Ee 1 ** [100 5% Hong Keng Tramways Со, $ per Cent. 131 78 —82 |6 | & | June, Dec xal ен 
a Ks Edmundson’s Elec. Corp. Or »ecconqotoe 31—3i 28 oe ee О: | El tame Sh e eee times t "m | ки hi 
C m. Pref. ec" "20999 eo `» FEN Kalgoorlie ec. rams ооо ооо 9} —97 5 3 C Jan, uy ae Ан 
St | 44% po: A Cent ist Mort Deb. (red.). . Wu 5 a 0 ЭЕ co i 8 po edes e _ ра сех ...... có ui 459 jan, july so a 
Я А truction ооо оо ооое о 0 ee ee 56 А оооооеоое ч, РЕ 4 16 0 T" Е а 
T25 есше Constr Cum. Рге!...........] 210—2, о 71 | .. | 510/7 | Lisbon Elec. Trams. Ord. БЕГИШ а HE, (416 o| Jan Juy | > 
St | 4% | Do. 4perCent Perp. 1st Mort. Debe..| б-а | 2 0 @ | 2 роо оті pe Spot Cent Reg Mort 268772727. jo —98 |418 o | ja» Jay | 103)! 9% 
R 1 e. EE oe oe $ етае о — 5 Г 92 Lx 
si я pun CL ist Mort. Оебз...,.... ры 4 it с 125 .. ее 5% | Madras lec. Тгатз. 5% Deb. Stk. eU 921—944 | 5 6 0 101, 991 
| 10 Henley's Telegraph MOM ks Ord..... s 4} —5й 4 7 0 - | ** 1100| 5% Manaos Trams and Lt. Co. 5% Debs .... 9 44 —10is 418 6 Feb, Aug 124} 123{ 
: 2/3 | Do n per Cent. Pref. ...... T 108 110 420 э, cr. | 54 | Manila Elec. Ry. $1,000 Gold Bonds. . . . .. 122 —126 |511 0 vi 98 | 96] 
ет Do 4 per Cent. Ist Mort. Deb. Stock 16{—17 |517 9 16 16} 100. $13 | Mexico Trams Со. Com. St. ............ 904-974. | 5 2 6 c 1021! 1011 
KIISA | india Rubber, Gut, Per, &c, Могка. 1010. | 4 14 0 | ow | 5% | De ооа Mae o Cod Bis 1078—1021 $12 0| 2 
| t. Gum. * оффе вовос = е | OF | MO. OD 9Uyr. Mort. Bds... ,......... - RT 
10 | i% Do. 4 per Cent dne S d ms * з Б April . „р o St ns Montreal St КУ, COL te OG Cent. jo —103 | 4 у 6 | Feb, Aug Puede a 
" E] Construc on ооосоее • M ULLA Ls ec ee e os. о оооооое е 101 —103 4 7 6 ee к ыз 
| hk а УАТ & Co., Ltd. Ord. T Ju ee ee St. 44% tDo. do. (Nos. 1 +0 4,600) eactoede 1 — li 2 13 6 May epee d = 
1 oe Do. 6 per Cent. Cum. Pref, «citt 7 ' ph 5 10 0 Jan, July en ee 1 259 каш Elec, Trams Ог4............ "hts 104 —ju6é 4 14 3 Jan, July 
З 4 | duplex Conduits 6 per Ce unde евр [5:5 ^ Mar 3n| Зоб", 38 "tangoon Fles. Trama & Supply Cm ӨЫ p cedi ec gl ae zd s 
r y" uirga i 5 ee | | МАП ГЇ. rc оооооооо 99 — 142 0 ee 03 07 
1|] Vickers, ns & Maxim, Ltd. Oe ue 19—16 | 4 3 0 la) e. fioo) $1 De oe ea Lt. &Р.Со........... 102; —1034| 4 16 6 e 9вы 954 
St | 5% | ро, 5 рег Cent. non-Cum. Preferred «| 105 10413 17 0 103 | 1021100 5 Do. 50 yr. Mt. Bnds с...7.:1::::; 168,| 168} 
St tà Do. 4 por Cent. Ist Mort. Db. Sk. (red) e" |311 0 xt. тор [ee | $28 | Sao Paulc Tramway, Light & Power Co. 163 —170| 517 9 .. 1044! 104 
1001 4% Do 4} рег Cent. 2nd Mort. Deb. (red.) 105 -—107 4 13 6 106} 106 p E обо ооо ооо ооо соо 103} —104} 4 15 9 шере К m 
100 Do. 5 per Cent. 3rd Mort. Debs Scrip... 46—15} 6 11 9 e ee 5% SR. ent Ist Mt. $500 Db. CELEK 9j —100 4 10 0 eb, Aug - 
К ik | De . С. White & Co. 6% Cum. Pref. .. .. = d “+ | + [1001 44% Toronto Co. Ist Mt. 44% Ster. Bonds 
TE Villans & RU E кее = an eo | oe Colonial : and Foreign Elecwicity 
AM 6 per Cen ebt... | 55 —65 |6 3 О | Мау Nov | «| = Supply, &c. 51—5 Mar, Sept | j = 
St. | 4% 4 per Cent. lat Mort, Debs, 5] 3/0 Adelaide Elec. S'ply Со, 6% Çu, Ре... ыы 2.0.70 rue ps 
om ay оос о2ооо о | NE * Ke 
Telegraphs. СЕЮ 44% | Do. 4i per Cent, De». Stk. (rad)... «ss. 901—991 | 4 12 0 g 93 | +s 
7}—7 7}! ..|.. |5% | Do. 5 рег Cent. 2nd Mort. Deb. | 6—7 |513 6| April, Oct | (№ ¢ 
1% ee Amazon Telegraph ооо оо соо ооо eR 900v 9B —100 5 0 6 93i 93 5 3/6 Calcutta Elec. Surnply Ord. @ereveeneseore 45—S} 4 13 0 ee 97 96} 
мх 55, Spe Conk Debs (ed) ИН еу "536! 70 | GPM 5 2/6 | Do. 5%Сшт,„Рге}..................) got of 520 > 116 | 113 
St (5/9 Anglo-American didi Abd: 114 1154 5 40 1164! 114} 100 5% Calgary Power Co. Жл м UM Bnds.. es 111—114 6з 0 ec 1231 121 
St. : 30/0 Do Preferred оооооото соо фо ооо ооо omn l 5 10 6 28} 26 d 100 7 " Canadian Gen. Elec И 120 —]123 5 14 0 м p 
zi 300. Do. Deferred eec? оооноооооеоосо а 9 0 88 00! $3 Do. 79 Cm. Pf. Stoc к. » T 
"v 496 Commercial bos uad Cent. Deb. Stk... 31—10] : 14 0 10} 10} IS 00 22) — Electrolytic Alkali Co. (of USA) 97 —102 418 0! Jan, July 85! 84+ 
bmarine Ога. ....... aa eae COVER | dis өсө st Mort. otl. Deos, ............. ..... 6 en Е 
" 10/0 Koo diens IO pat nb ок dc 5 6 0 .. | e. { 500 5 Elect Development Co. of Oatario......| 41—863 | 516 0 NN 
аво ein Laie fe Sia} "At 5% | Elec. Supply Co. of Victoria 5 per Cent 87 —) |511 0} Jan, July | j 7 
E 5/0 Ро. 10 per Cent. Cum. |. Mp ME i— Ж z '8 Q es ee Ist Mort. Deb. St. .................. 1 —l$ NT ee a 
801449 | Do. 44 per Cent. Deb. .............. Ip ge ео. | 7i] s| .. | Indian Elec. Sup. & Trac. Co. .......... ca i i dubie 
| | 2/0 | Direct United States Cable. ai i23 son! 137 HOS! оо | Kalgoorlie Elec. Powsr & Lig. Ora. ...... ВВ | | Apri Oct e № 
л. 4496 | Direct West India Cable 44% Re.Db.(rd.). 199 — 4015 090 39h 137} 1) 0/73 | fDo. 6 per Cent. Cum. Pref. .... 103 —105 | 4 15 0: .. м "таз 
et 25/0 Eastern Ordinary .................... 137 —14 1 0 853; 85%,, | 5% | Kaministiquia Power 2.5% Gold Bads... 3—3 .. si T 
3: 1 12/6 Do 3 per Cont, Pret. Stock- o Gn а 1014, 1013| ^ 5|.» | Madras E. S. Corp. Ог1........ eue с .. EE AES 
3 4% | fDc. 4 per Cent. Mort. Deb. Stk. (red.). . E 3 19 133! 13456. | ~ A Do. BOUT S Co oum. Pret ИЙ 94—96 |540 L ; 
tension . ооо аа оо == 100 a 59 le S or ә. соогоо 89i 
Ж» per Gent. Bab Sto 275255) 109 108 | 3 З. Бу Б Ж мше MN |g ig | | D 
ul d Af aun i с nds ооо о сю ооо ое о (KEES EEI 0 oe 1 
S KA а Coupon 81 .... ee Lo | 2 я E Ol | .. [St | $1 | Mexican Lt. & Power Co. Com. St. ...... 1954 —105; н i 5 z 1 944 
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NOTES. 
Tramway Fares. 

In the case of a municipally controlled tramway under- 
taking the question of fares frequently produces a consider- 
able diversity of opinion between the various members of 
the Council. Indeed, it is almost inevitable that such 
should be the case, since the opinion of individual coun- 
cillors on this question is certain to be affected to some 
extent by the desirability of pleasing different sections of 
the ratepayers. During recent years the desire to popu- 
larise their tramways has led some committees to grant 
exceptional facilities for cheap travelling, such as half-penny 
fares—which the majority. of tramway managers believe are 
unprofitable except ander: very exceptional circumstances. 


There has also been a growing tendency. to introduce 
"E Ld 


4 


still cheaper (and more unprofitable) fares for workpeople 
and others travelling before a certain hour in the morning, 
on the assumption that the ordinary passenger traffic during 
the remainder of the day will counteract any loss that may 
result from the cheaper fares. If the effect of introducing 
such fares were to improve the “ load factor " of the system, 
something might be urged in their favour, but in the majo- 
rity of cases passengers obtaining such cheap tickets may 
return at the “ peak " of the evening load at the low fare. 
The case, therefore, is very different from that of low-priced 


units in electricity supply. 
—— 


Mn. J. M. McErnov, general manager of the Manchester 


! . . 
Corporation Tramwavs, has recently presented to his Com- 


mittee а very interesting report in regard to workpeople's 
fares. This Report deals with a proposal to extend from. 
7 a.m. to 8:30 a.m. the time during which such fares are in 
operation, and the Committee, after considering the Report, 
wisely decided not to make апу further concession in this 
direction. ln previous reports Mr. McElroy has pointed out 
that preferential treatment as regards fares tends to intro- 
duce difficulties, and he again emphasises the fact that the 
wisest policv for his Committee to adopt is to reduce the 
ordinary fares as low as is feasible, having regard to the 
financial stability of the undertaking, and to make evervbody 
pay alike. This policy will certainly find many adherents 
From a comparative statement accompanying the Report 
we notice that of 10 municipal tramway undertakings re- 
cording an “ordinary " fare per mile of jd. or less, six 
(including Sheffield, Liverpool. Glasgow, and Leicester) 
have no workmen's fares in operation ; the benefit of low 
fares, therefore, is in such cases more widely distributed. 
Although the Manchester and other large tramwav under- 
takings record each vear a verv considerable surplus, it 
must always be borne in mind that the excess of income 
over expenditure is very small when reckoned per pas- 
senger. Thus, this margin is only jj d. at Manchester, so 
that it obviousl- behoves even large successful tramway 
undertakings to pay great attention to any slight tendency 
for the average fare per passenger to decrease. That tram- 
way revenue has not of recent vears increased in accordance 
with general expectations is admitted, and it 15 noteworthy 
that à word of warning as to the possible necessity of in- 
creased fares owing to the tendency for the receipts per car- 


НИЯ 3- = D р. 1 


196 


THE ELECTRICIAN, MAY 19, 1911. 


mile to decline, was recentlv uttered by the Chairman of the 

Highways Committee of the London County Council. 
—— 

Electric Supply Progress at Leeds. 

IN commenting in recent vears on the progress made Бу 
the Leeds Corporation Electric Lighting Department we 
have referred to the decline in revenue from lighting con- 
sumers since the advent of the metal filament lamp, and we 
have expressed the opinion that the temporary decrease in 
the output would soon be arrested. Although that desir- 
able position has not yet been quite reached, it is evident 
from a statement presented with the revenue account at the 
meeting of the Tramways and Electricity Committee this 
week, that the lowest point of the depression can now be 
gauged, if it has not already been passed. The sales of 
energy for private lighting for the 12 months ended March 
3156 last were, as a matter of fact, only 2-5 per cent. less 
than in the previous year, when a decrease of 127 percent. 
was recorded. Оп the other hand, the output for power 
and heating shows an increase of over 30 per cent., and the 
total revenue from all sources an increase of £4,500, Аз 
working expenses only amounted to £795 more than last 
year, in spite of an increased output of about two million 
units, the result of the vear's working is on the whole satis- 
factorv, a surplus of almost £10,000 being shown. The gas 
journals can scarcely say, in the case of the Leeds electricity 
undertaking, that the cheap power supply is provided at the 
expense of the lighting consumers ; indeed, as the output 
for power and heating is now more than twice that for pri- 
vate lighting, and is increasing at a rapid rate, the lighting 
output will soon become a comparatively unimportant 
factor. This result is the more gratifving in that the under- 
taking has not the benefit of а tramway load ; and when 
this 13 borne in mind, the low cost per unit sold reflects the 
greatest credit on the engineer and manager, Mr. H. Dickry- 
gon. The fuel figure last vear of 0.174. per unit sold, 
which was one of the lowest recorded in this country, hag 
on the present occasion been reduced to lod. per unit, so 
that other undertakings have now a still more difficult task 
in attaining the high level of efficiency set them Бу Leeds. 

— 
Burton-upon-Trent. 

WE have always examined with interest the annual re- 
port and balance-sheet of the Burton-upon-Trent Elec- 
tricity Department, and those which have come to hand 
this week show a уегу satisfactory state of affairs. Here 
the adverse effect of metal lamps has now passed, and in 
place of diminishing sales for lighting, it is very gratifving to 
record an increase of 7-4 per cent. for private lighting as com- 
pared with last vears output. Аз the number of units 
sold for power has increased bv over 27 per cent., it is not 
surprising that the surplus shown in the accounts is the 
highest vet recorded. In view of this fact, the Council have 
probably felt justified in appropriating £1,000 for the relief 
of rates. It 1s interesting to notice that although meters 
were onlv installed on the tramcars towards the end of the 
vear the consumption of energy has declined by 4-1 per cent., 
so that a much larger diminution in the output for traction 
_is anticipated next year. The total cost per unit (excluding 


demonstrations are to be given. 


capital charges) of 0-92d. recorded last vear (which is not 
high for a small undertaking) has on the present occasion 
been reduced to 0-814., so that the economies introduced by 
Mr. P. J. PRINGLE are evidently being emphasised by his 
successor. That Mr. PRINGLE 13 no longer connected with 
the undertaking is apparent from the fact that neither in the 
report nor in the detailed statistics of the undertaking is any 
mention made of restricted-hour supply. 


Th Coronation Exhibition. 


THE Exhibition at Shepherd's Bush has now become an 
annual feature of London's entertainments. Although in 
the past the educational side of the Exhibition has by no 
means been sacrificed to the lighter forms of entertainment, 
the Science Section has not been as prominent as it might 
have been ; in the Coronation Exhibition, however, which 
was opened vesterdav Бу H.R.H. Prince ARTHUR OF 
CONNAUGHT, this Section will certainly be a marked feature. 
On the present occasion an effort has been made to render 
the Section more attractive, and with this aim in view 
In the past, exhibits of 
scientific apparatus have had a tendency to become merely 
a collection of instruments of historic interest ; but although 
the historical side of the present Science Section will be repre- 
sented bv the early apparatus used by FARADAY, WHEAT- 
STONE and others, modern apparatus and investigations 
will be much in evidence. Thus, models illustrating the 
application of electricity to agriculture have been loaned 
by the University of Bristol; whilst the indiarubber testing 
machine of Prof. Schwartz, electric resistance furnaces, 
thermo-electric and Féry radiation pvrometers, vibration 
galvanometers, Dr. Dryspaue’s polyphase wattmeter and 
alternating-current potentiometer, &c., and other appa- 
ratus of which mention cannot be made here, are all in evi- 
dence. “An experiment is also being arranged to show the 
negative coefticient of expansion of invar over a certain 
temperature, range, whilst two dark rooms will enable 
stroboscopic methods of measuring speed and experiments 
with X-ray and vacuum tubes to be demonstrated. We 
may also draw attention to the fact that a special effort has 
been made to make the telegraphic and telephonic part of 
the Section of particular interest. With this obiect a syphon 
recorder working on an artificial Atlantic cable is shown, 
whereby difficulties in transmission due to the effect of capa- 
city can be illustrated. Again, the Marconi stations placed 
at either end of one of the halls will doubtless prove 4 
centre of attraction, since the public will be able to transmit 
from one station to the other and see the actual operation of 
the apparatus. As regards the Exhibition itself, this 18 
likely to prove as attractive as ever. 

rr 0 — —— — 

The New LE.E. Wiring Rules.—4 new rule. to which we 
omitted to draw attention in our article last week, and which 
is of some importance, is Rule 51 relating to ** Open Wiring— 
Armoured Conductors.” This states that conductors (excepting 
flexibles) efficiently armoured with steel armouring or cased 
with brass, copper, or equally hard metal, may be used without 
conduits or wood casing. "The armouring or casing must be 


connected to earth. This rule has doubtless been framed to 


meet the extending use of unprotected armoured conductors, 
of which " Stannos " wires are typical. 
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Electric Wiring and Lighting Equipment of Boston Stock 


Electricity Supply in Germany.—An article dealing with 
Exchange.— According to the “ Electrical World," a new board 


this subject by Mr. Meyer Coschütz appears in a recent issue of | 
the “ Elektrotechnische Zeitschrift." Тһе author states that ү room is rapidly approaching completion for the Boston Stock 
the change which has converted Germany from an agricultural | Exchange, and electricity will play а prominent part in Из 
into an industrial country has been accompanied by a rapid | service. Fifty-two telephone booths equipped with private 
extension of the uses of electricity. Practically all towns of | wires have been installed, and an elaborate telautograph, 
over 20,000 inhabitants are provided with electricity supply | telegraph, electric fan and lighting installation is also to be 
stations, and much attention is now being paid to various | maintained. Although the wiring is concealed, there 1s to be 
schemes for linking up rural districts. On the other hand, gas | easy access to every cable through concealed closets in the pillars 
interests are very active, and the employment of gas has been | which carry the principal circuits. The quotation boards are 
considerably extended in places where the rates for electricity | to be equipped for magnetic operation. In place of the present 
are high or complicated. The author considers that cheap | card racks the boards will be provided with magnetised sur- 
and reliable electric cooking apparatus should be developed | faces, against which the board boys will place tin cards with 
and the rates for energy used for this purpose reduced. To | iron backs. It is expected that much time will be saved by 
permit the electric light to be used by small consumers a flat | this arrangement. Elaborate provision is to be made for 
artificial electric ventilation and lighting. although the building 


rate should be charged. 
ae , ; is designed. with a large glass dome, which will render the use 
Printing Telegraphy.—Erratum.—We regret that a slight | у natural light much more common than in the present 
quarters of the Exchange. 


error crept into our account of Major W. A. J. O'Meara's re- 
marks оп Mr. D. Murray’s recent Institution Paper. On in i : 
шта) Р “The Electrician "—Second Mining Issue.—Errata.—We 
regret that owing to the great pressure of work attendant on 


р. 169 of our last issue the word “ feature " in the ninth line of 
Major O'Meara's remarks should be “ feeder," the sentence, о еи ма кз { 
therefore, reading : “ He (the speaker) entirely agreed that the I di и E Е DAE Wi p mo won c a Ms 
telephone in the future would be a feeder of the telegraph е шен Dec d MN. с ee x MD» ae 
system." . Crompton & Co. point out that tlie eurve shown in Fig. 7 on 
p. 130 is likely to be misunderstood. The current and voltage 
Entertainment by Long-Distance Telephone.—-The “ Elec- | curves refer to the secondary circuit of the motor generator and 
trical World " mentions that Mr. V. N. Bethell, president of the | not to the main current. The current taken. from the supply 
New York Telephone Co., entertained the Cliff Dwellers Club | mains is not given, but it starts at а small value and assumes 
at his home in. Montclair, N.J., оп April 10, bv means of | approximately the form of the kilowatt curve in the diagram. 
speeches, music and recitations which came over the long- | In the article on Messrs. Siemens’ high-tension telephone on 
distance telephone from points in some cases thousands of | p. 181. Fig. 1 is a watertight mining telephone, the high-tension 
miles distant. Performers were stationed at New York, | telephone witli the protective apparatus being shown in Fig. 2. 
Boston, Asbury Park, Washington, D. C., Detroit. Chicago and | Fig. 4 is a diagram of the protective devices only and not of the 
Denver. From Chicago Mr. W. D. Nesbit made a regular | telephone. We also regret that owing to extreme pressure on 
after-dinner speech, and from Detroit Mr. А. N. Hibbard, of | our space some interesting illustrations had to be omitted from 
the Chicago Telephone Co., sang a song. The feature bv the | the article on " The Phoenix. Flame-Proof Motor." In the 
Denver participant was а reading which came over the wires | article on “ Liquid Starters and Controllers.” on p. 161 it should 
for about 2,000 miles with perfect clearness. The talking from | have been stated that Mr. T. В. H. Tetlev's works are at 
Denver was over a pnantom circuit made up of two pairs of | Salford. not Leeds. 
ut Mes D The с So one of great nas to The Reliability of Tramway Service.—An indication of the 
: Dethell's guests, and was an exceptional demonstration of | efficiency of the tramecar operation in the New York metro- 
the comparative perfection now achieved by long-distance 


of car defects. published by the Public Service Commission of 
First District and abstracted in the “ Electrical World." The 
report for February shows that'not one of the seven svstems 
compared suffered through defects in car equipment more than 
("85 times per 1.000 car-miles cperated, while one of them had 
only 0-17 times per 1.000 car-miles. А study of the figures 
brings out stronglv the superior reliabilitv of the overhead 
trolley over the conduit plough collector which the railwavs in 
Manhattan Borough are compelled to изе. Thus 53-27 per cent. 
of the car defects reported bv one conduit railwav were 
due to ploughs alone. whereas the corresponding maximum 
of overhead current collector troubles was only 3-03 per cent. 
If the conduit railways had been operated by the overhead 
system their records would have approached, if not bettered, 
those of their fellow companies. Other items show wide 
differences. Thus motor troubles varv from 13-42 per cent. 

5125 per cent., and car body troubles from 2-78 per cent. 
to 24-79 per cent. Of course. the widely different conditions 
of service have much to do with these variations. Taken ар 
in all. our contemporary remarks, the small ratios of inter- 
ruptions show what can be accomplished bv a thorough going 
maintenance policy even in densely populated cities and in 
congested streets where the conditions of street railwav орега- 


telephony. 


An Interesting Generating Set.—‘ А 


tendeney,” savs the " Electrical Review and Western Elec- 
tiean.” " towards combining auxiliary apparatus as much аз 
pestle into fewer sets of independent. units is exemplitied by 
an exciter set recently installed at the Easthampton cotton 
mill of the West Bovlston Mfg. Со. This set consists of a 
30 kw, Diehl generator furnishing direct current at 100 volts. 
This generator is direct driven bv a 75 н.р. Terry steam turbine 
at 2500 revs. per min. Bevond the generator, and mounted 
оп the same bedplate with both the latter and the turbine, is an 
P in. centrifugal double-suction pump. which шау be dis- 
connected by means of a flexible coupling joining the generator 
and pump shafts. Bv operating the turbine 24 hours a day it 
5 passible to obtain three different classes of service from this 
unit, Throughout the winter the pump. which has а capacity 
| М) gallons per minute, furnished the hot water for heating 
the Puri pe The generator during the dav 15 connected to 
re "us hars for the maim units which generate power 
OVer to uoo of the mull, and during the night it Is switched 
v per о с circuit, ко that it has approximately а 
B а factor. During the summer the pump is 
turbine UA Even the uses of the exhaust steam from the 
utilised M ^ at ad: seasons. Durng cold мезе it is 
amnes x de the water of the mill heating system, while in 
s changed over to the boilor feed-water-heater line.” 


rapidly increasing 


to 


tions are verv arduous. 
Trimming and Inspection of Are Lamps in Philadelphia.— 
According to the “ Electrical World," the trimming of the 
lamos on the newlv-erect^d twin lamp poles in the centre of 
Philadelphia was а р.о Лес wuch was not solved until several 


Oabl 
Av, еггир!їола. Date of Interruption. 
~ ге ) ^] | 
Маа тее о m 2 a arrangements had been considere. Finallv, an electrically- 
Latakia— Palura о Мау 26. 1910 driven. tower waggon whieh could be operated Пот the 
Sept 25, 1910 upper platform was designed. This vehicle. weighing about 
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politan district is afforded by the monthly comparative reports 
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3,250 lb., 2,600 Ib. of which is due to the battery, is equipped 
with a 42-cell battery. This is sufficient to drive the waggon 
at 15 miles per hour on the level with a range of about 30 mules. 
The controller is mounted on the upper platform, and can be 
operated from either the upper or lower seat by a tube outside 
the steering shaft. The reversing mechanism is a Z-slot bush- 
ing keyed on the controller tube, which is worked from the 
upper seat by the foot and from the lower seat by the hand. 
The steering gear is mounted in the usual manner, and is 
worked from the upper or lower seat by a shaft which runs 
through the controller. The brakes can be worked from the 
lower seat by a foot lever in the usual manner and from the 
upper seat by a foot-lever, rod and crank. The upper foot lever 
has an extension, so that tlie operator can set the brakes from 
the top seat, climb down and release the brakes from the lower 
seat, or vice versa. The electric bell is operated from either 
the upper or lower seat by a floor push in the footboard. The 
platform is 13 ft. бт. from the ground, and an additional 
height can be secured by hanging a portable stand from the 
side rails, which will increase the height to either 14 ft. or 
15 ft. бщ., depending on which rail is used. This waggon 
enables a man to make his round in six instead of nine hours. 
The waggon is also used for inspection purposes at night, 
while the sentences “ Use electric power” and “ Use electric 
light," which are painted on its sides, give it some utility as 
an advertising medium. 


Current Topics. 


Subjects of current interest. dealt with in this issue include 
the following :— 


Mr. А. P. Trotter contributes an article on ** The Nomenclature of 
Primary and Secondary Sources of Light." 


Mr. D. С M. Hume contributes an article on '* The Electrical 
Equipment of а Modern Theatre." 


Mr. A. Duckham contributes an article on ** Transformer Oil." 


At the meeting of the Institution of Electrical Engineers last night 
Мг. W. Aitken read a Paper on * Automatic Telephone Exchange 
Systems." 


We give an account of the discussion that took place at the meet- 
ing of the Institution last week on Mr. H. J. 5. Heather's Paper on 
** The Driving of Winding Engines by Induction Motors." 

We also give an abstract of Mr. J. Н. Reynolds’ Paper on “ Higher 
Technica) Instruction,” read at the recent Imperial Education 
Conference. 

We give an abstract of a Paper by Mr. W. R. Cooper on “ The 
Benkö Primary Battery and its Applications," accepted by the 
Institution of Electrical Engineers. The revival of the Primary 
Battery is discussed in our Leading Article. 

This week has been notable for the annual meetings of a number 
of the leading submarine telegraph companies. The keynote of the 
chairmen of these meetings is the generally satisfactory trade out- 
look, the necessity for maintaining large reserve funds to meet pro- 
bable capital requirements in the way of strengthening existing and 
laying new cables, and maintaining the stability of submarine tei- 
graph stocks as a вме and reliable investment. "The loyalty and 
efiiciency of the staffs of the companies at home and abroad has 
received strong recognition on all hands. 

The Coronation Exhibition at Shepherd's Bush was opened yes- 
terday. We give a brief account of the exhibits of electrical interest 
in the Science Section, which is to be a more prominent feature than 
in the past. 

Norwich Corporation have appointed a special committee to 
report upon the offer of the local tramways company to sell their 
undertaking to the Corporation. | 

Municipal Loans.—A Local Government Board inquiry was held 
last week at South Shields into the application of the Council for sanc- 
tion to borrow £8,960 for additional plant, &с. The application was 
opposed by th» local dock comoxny, who wanted a supply of three- 
р 'зе energy which they alleged could not he given by the Corpora- 
tic n. 

An inquiry was also held at Rotherham into the application of the 
Corporation for permission to borrow money for extension of their 
oleciricity undertaking. 

Parliamentary.—- А Select Committee of the House of Lords hive 
rejected tho Matlock Rail-less "Traction Bill and hive decided to 
Yow the Brighten, Hove & District Rail-less Traction Bill to pro- 


| 


ceed. The Malvern Bill, seeking similar powers, was withdrawn. 
The same Committee have this week been considering the Dill of 
Aberdare Urban Council for tramway and rail-less traction powers. 


PERSONAL NOTES. 


Mr. J. J. Steinitz is resigning his position as joint general manager 
of the Brush Electrical Engineering Co. to take up the post of general 
manager of the Gloucester Railway and Carriage Works, a change 
which will be to his material advantage. Mr. Steinitz is to be con- 
gratulated both on his new appointment, and on the fact that he 
only leaves the Brush Co. when it has reached & much improved 
position. 

Mr. Dyer, shift engineer to the Barnes electricity undertaking, has 
resigned, in order to take up a position at Zanzibar. 


APPOINTMENTS VACANT AND FILLED. 


A telegraph inspector is required for the Bauchie Light Railway, 
in Northern Nigeria, for two tours. each of 12 months residential 
service. Salary £250, rising to £300 per annum by annual increments 
of £10. Applications at once to the Crown Agents for the Colonies, 
Whitehall-gardens, London, SW. See an advertisement. 

The Allmanna Svenska Aktienbolaget, Vüsteris, Sweden, require 
for their estimating department an electrical engineer with large ex- 
perience in working out estimates for electrical schemes. See an 
advertisement. 

The Electrie Construction Co. advertise for a test bed assistant, 
experienced in testing all kinds of a.c and d.c. dynamos and motors. 

A professor of chemistry is required for the University of Otago, 
Dunedin, N.Z., Salary £600. Particulars fron the High Commis- 
sioner for New Zealand, 13, Victoria-street, London, S.W., to whom 
applications by June 1. 

A lecturer is required in the engineering department of the Borough 
Polytechnic Institute, Borough-road, К.Е. Salary £150 to £180, 
rising to £250. Applications by May 24. 

The Yorkshire Electric Power Co. advertise for a superintendent 
to undertake the control of the department engaged in laying under- 
ground and overhead mains, equipment of sub-stations, &c. Salary 
£250 perannum. Applications to the Company, Thornhill, Dewsbury. 

Messrs. Mather & Platt, Park Works, Manchester, are advertising 
for an engineer conversant with all details of the application of elec- 
tricity to collieries, and paper and textile mills. T 

Messrs. Hazell, Watson & Viney (Ltd.) advertise for an electrician 
for their famous printing factory at Aylesbury. 


Mr. S. H. Penning. distribution engineer at Woolwich, has been 
promoted to the position of assistant borough electrical engineer. 


INSTITUTIONS AND SOCIETIES. 


Institute of Metals.—On Friday last Dr. С.Т. Beilby, F.R.S., de- 
livered before the Institute of Metals a lecture on *' The Hard and 
Soft States in Metals" Не said that the hardening effect of cold 
working on ductile metals, and the softening effect of re-heating, 
must have been known to the earliest workers in metals. To the 
inquiring mind, the phenomena were sufficiently explained as being 
due to the “ compacting " effect. of hammering and the “ opening 
up ” effect of heat. The advent of more scientific methods of inquiry 
led to the exposure of this fallacy, and to the discovery of new points 
of difference in a metal in the two states. The discovery that the 
polishing of all substances, even of those so hard or brittle a3 
antimony or calespar, involved the transient liquefaction of a thin 
laver on the surface. led to the study of this subject from an entirely 
new point of view. In a pure ductile metal, slowly cooled]from the 
molten state, the structure of the solid was completely erystalline, 
and the metal was in its softest condition. Any permanent deforma- 
tion of the mass. whether by hammering. by rolling or by wire 
drawing, hardened and stiffened it. The microscopic examination 
of the hardened metal showed that its original crystalline structure 
had been broken up and replaced by a new type of structure. If 
the hardened metal were raised to a sufficient temperature the soft- 
ness was completely restored and the crystalline structure was also 
restored. In the ductile metals the greatest degree of softness Was 
always associated with well-developed crystallisation. The com- 
posite character of the hardened structure, which in some Cases 
resembled a bed of broken and distorted strata conereted or cemented 
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tinues, and the committee believes, that the expansion of this local 


together by a matrix, could only be explained by the presence of two 
constituents, namely. the broken-down remains of crystals and an 
amorphous or glass-like form of the metal by which the mass was so 
firmly cemented together that it had become vastly more rigid and 
mechanically stable than the crystalline structure. This amorphous 
or vitreous form of the métal stood in the same relation to the crys- 
talline form as glass did to the crystalline silicates of which it was 
composed, or as the clear vitreous “ barley sugar ” did to the ordi- 
nary crystals of the breakfast table. The pure ductile metals could 
not be obtained in the vitreous state by cooling because their mole- 
cules retained sufficient mobility to enable them to marshal them- 
selves in crystalline formation for a range of about 800 deg. below 
the solidifying point. АП the facts showed, however, that when 
liquefaction was produced by mechanically-induced flow, the solidi- 
fication was во rapid that thesolid which resulted was in the vitreous 
condition. The direct bearing of these researches on the obscure 
subject of molecular structure in solids was pointed out, and a “ pul- 
sation cell " hypothesis of the three states of matter was outlined. 
Prof. Quincke's “ foam-cell " theory of solidification was referred 
to, and was applied to the explanation of certain observations made 
by Prof. Carpenter some years ago. In view of the possible bearing 
of this theory on questions of foundry practice, it was suggested that 
the Institute of Metals might offer a prize for the best research on 
the subject. A nad $5 “12! zh ENT viu 


Students’ Section of the Institution of Electrical Engineers.—In the 
annual report of this section for the session 1910-1911 it is stated 
that there have been 10 meetings. the average attendance at which 
was 52. In addition to these, the Manchester students have held 
10 meetings and the Glasgow students four meetings. The opening 
address was delivered by Mr. С. Н. Wordingham, on “ The 
Training of an Engineer," and eight other Papers were read and dis- 
cussed. The quality of the discussions shows continual improve- 
ment, the average number taking part being eight. The committee 
is of opinion that this result, as well as the large increase in attendance, 
is to a large extent due to the fact that copies of the synopsis of each 
Paper have been sent to those members who attend regularly. The 
committee feels that even better results could be obtained by the 
provision of a printed abstract. There have been 14 meetings of 
the committee, and sub-committees have been appointed to deal 
with various matters. A tour was arranged to take place in July, 
1910, to visit works in the neighbourhood of Birmingham, but the 
visits were very poorly attended. A tour is being arranged for the 
summer of 1911 to visit places of engineering interest in Sweden. А 
preliminary circular has already been issued, and further particulars 
are now in preparation. Considerable correspondence has taken 
place between the Students’ Committee and the local branches of 
the Students’ Section at Manchester and Glasgow, the subject being 
the necessity for some alteration in the constitution of the Students' 
Section, especially in the relation between the Students’ Committee, 
which sits in London, and the Local Students’ Committees which sit 
ш Manchester and Glasgow. Correspondence on this subject has 
also taken place between the Local Students’ Committees and the 
secretary of the Institution. The whole subject of the constitution 
of the Students’ Section is now under the consideration of the Council. 
In presenting this report, the committee wishes to place on record 
its appreciation of the comfort and advantages afforded by the new 
premises. The committee feels that the improvement in the interest 
Shown in the Students’ Section is in no small measure due to these 
advantages, and expresses the hope that these improvements will 
continue. 

Society of Engineers. —The annual dinner of thisSociety will be 
held at the Criterion Restaurant, on Saturday the 27th inst., at 6:30 
for?7p.m. Мг. Е G. Bloyd, the President. will be in the chair. and 
the guests will include Mr. Alex. Siemens. President of the Insti- 
UR of Civil Engineers, Mr. E. B. Ellington. President of the 
nstitution of Mechanical Engineers, Prof. C. V. Boys, F.R.S., Sir 
David Gill, F.R.S., and others. 


rs Section of the Institution of Electrical Engineers.— The 
Anual report of this section states that the past session has been 
о by a large accession to their membership and by change 
ane designation. The suggestion by members of the Institution 
ae Edinburgh and district that they should join the Glasgow 
TE AUS and that It should assume в title of wider territorial 
el “ ass cordially received bv this committee. The further 
Institutio ы и in this local section all the members of the 
m B in Scotland was su bmitted by referendum tothe 
O ers, and having obtained an almost unanimously 
(тө зө e it was referred to and approved by the Council я 
of the Insee v which also approved Е The Scottish Local Section 
Fike o ution of Electrical Engineers " as the new designation 
"Section, The Council of the Institution hopes, the report con- 


FRIDAY, May 19th (to-day). 


TUESDAY, May 23га. 


THURSDAY, May 25th. 


gection which has been accomplished will benefit the whole Scottish 
membership and extend the usefulness and influence of the institu- 
tion in Scotland. The Institution is the only one among the great 
scientific institutions of the country which provides the advantages 
of local section organisations to provincial members, and the greater 
the distance from the central institution the more pronounced are 


the advantages of local sections to the members concerned. The 
the session, one 


report shows that six meetings were held during 
being cancelled owing to the death of Mr. J. R. Barr. An annual 
dinner and a steamer excursion also took place. 

The report concludes : 


has increased by 51 during the past session. l 
“The committee during the past session has, through the chairman, 


had communications with the Council of the Institution regarding 
a number of matters affecting the local sections. The chief object 
of these was the closer relationship of the local sections, and specially 
of this section, with the corporate life of the institution, 16 was felt 
that in the past the arrangements as to the representation of this 
section on the Council in London did not fulfil their purpose of 
enabling us to take a useful part in the conduct of the affairs of the 

nstitution, and our section has, so far as the deliberations of the 
Council in London are concerned, been in a position of isolation. 
Proposals relating to facilitating the attendance of local section 
representatives at the meetings of Council in London, and to other 
matters which your committee raised, were submitted to a specially 
arranged conference of the whole Council in London, to which the 
chairmen and hon. secretaries of all the local sections were invited, 
It is pleasant to record that all the proposals of the local sections 
were treated in the most sympathetic and considerate manner, and, 
subject to the interests of the institution as a whole, with the evident 
desire to remove such difficulties as the local sections have experienced. 
It is expected that the recommendations of the conference will be 
dealt with by the Council at an early date, after which fuller infor- 


mation will be communicated." 


EDUCATIONAL NOTICE. 


University of London,—A course of five advanced lectures on “ The 
Application of Hyperbolic Functions to Electrical Engineering Prob- 
lems,” by Dr. A. E. Kennelly (of Harvard University), will be de- 
livered in the Lecture Theatre of the Institution of Electrical Engi- 
neers on the 29th, 30th and 31st of May, and the Ist and 2nd of June, 
at 5:30 p.m. Admission is free by ticket to be obtained from Mr. 
P. F. Rowell, secretary to the Institution. 


E 


ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION, 
3 p.m. Meeting at Albemarle.street. Discourse on “ Recent Ex- 
periments with Invisible Light,” by Prof. R. W. Wood. 


Farapay SOCIETY. 

8 p.m. Mecting at the Institution of Electrical Engineers, Victoria 
Zmbankment, W.C. Papers on " Recent Advances in Саз 
Thermometry," by Dr. А. L. Day; “The High Temperature 
Equipment at the National Physical Laboratorv," by Dr. 
J. А. Harker, F.R.5. ;. “ The Boiling Points of Metals," bv Mr. 
Н. С. Greenwood and “ The Behaviour of Salicei at High Tem- 
peratures,” bv Mr. А. Blackie. Communications will be read 
" On the Maintenance of Constant. High Temperatures,” by 
Prof. Bodenstein and оп“ Stellar Руготету,” by M. Féry. 


ErnEcTRO-H ARMONIC. SOCIETY. 
6:30 p.m. Annual General Meeting at the Institution of Electrical 
Engineers, Victoria Embankment. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Spm. Meeting at Victoria Embankment. Paper on “ The Heat- 
ing of Cables with Current," by Messrs. S. W. Melsom and H. C 


Booth. 


FRIDAY, May 26th. 


Puvsicar Society, 
3 p.m. Visit to the National Physical Laboratory, Bushy Hoi i 
Teddington. | | 
INSTITUTION OF ELECTRICAL ENGINEERS. 


4:30 рт. Annual General Meeting at Victoria Embankment. 


SATURDAY, May 27th. 


ASSOCIATION OF ENGINEERS-IN-C'H 3 RGE. 
9а.т. Visit to the Works of the (атра Scientific Instrument 


Co, Cambridge, 


The membership . 


200 


THE ELECTRICIAN, MAY 19, 1911. 


AUTOMATIC TELEPHONE EXCHANGE SYSTEMS.* 


BY W. AITKEN. 


Summary.—4A description is first given of a switchboard designed by 
the author, in which the connection is made manually but disconnection is 
automatic. The full automatic telephone system of the Automatic 
Electric Co. is next described in detail. A comparison is tinally made 
between the features of automatic and manual systems. and an estimate 
is made of the comparative cost of working. 


In this country the development in the past has been almost 
entirely with manually operated switchbuards. This type of switch- 
board has progressed from magneto-drop indicator and call.wire 
working, through various stages with mechanically and electrically 
restored indicators and branching jacks instead of series jacks. to 
the full common battery switchboard with parallel wiring and relays 
controlling lamp signals. From time to time automatic features 
have been introduced to simplify the operating, and thereby expedite 
the speed of connection. These automatic features have been 
principally introduced on the incoming junction switehboards 
which control the work between different exchanges in the 
same area, and where it is essential that the operating be of the very 
best. The insertion of the connecting plug into the jack of the line 
wanted, in addition to making the connection between the two lines. 
automatically cuts off the operator's testing circuit. introduces the 
supervisory signals, and in many cases connects up the ringing 
cireuits 80 that the subscriber is automatically intermittently rung 
until he answers. 

Keyless ringing incoming junction circuits have been designed 
both to expedite operating and facilitate maintenance. They allow 
of the number of incoming junction lines per operator being increased 
from 27 to 36, with actually less fatigue to the operator, and. by 
substituting a double make-and-break relay for the electromagnetic 
ringing key, the wiring of the circuits is greatly simplitied and the 
cost per circuit reduced. 

The British Insulated & Helsby Cables (Ltd.) have lately intro- 
duced small switehboards of my design. in which the connections 
are controlled by a rotary multi-contact electromagnetic switeh, so 
that when a connection is made manually, it is held electrically and 
automatically disconnected, and all apparatus restored to the 
normal condition when the subseriber replaces the telephone receiver 
after a conversation. This will make the work from the private 
branch exchange to the central exchange much more positive, and 
prevent delays occurring at the central exchange due to slow operat- 
ing at the private branch exchange. ‘These boards are, primarily. 
designed for small exchanges where there is no regular attendant. 
sav, up to 20 or 30 lines. 

The multiple contact electromagnetic switch consists of a rotary 
selector arm which has an iron dise attached and is fitted over an 
electromagnet. The electromagnet sheath has the necessary groups 
of springs attached to connect with the number of extension lines 
required. Each group of springs is so arranged that when the rotary 
selector arm is depressed and the magnetic circuit closed. one set of 
springs breaks from inner ones. which disconnect the line indicator 
and battery of the extension line. and connect the extension line 
through to the exchange. The exchange speaking and holding kev 
is linked up to the rotary switch in such а way that when the con- 
nection is completed by the rotary switch the holding key is auto- 
matically returned to the normal position. 
for large boards. 

Connector circuits are used. and these are the equivalent of сога 
circuits on ordinary boards, A relay is provided per line to cut off 
the local battery. when a connection is put through to the exchange. 
the electromagnet of the extension line then being in a local circuit ; 
two plungers are depressed to complete à connection, As many 
connector circuits are provided as may be deemed necessary. 

The operating is as follows: When a call is received. from the 
exchange, the operator pulls over а speaking key and. at the same 
time, automatically restores the indicator shutter; after learning 
the requirements of the exchange the kev is put to the holding 
position and the attendant rings the extension line wanted through 
the service switch, and after receiving a response moves the exchange 
multiple contact switch to 3 (if that is the number required) and 
depresses the key. when the current from the central exchange 
holds the electromagnet energised as long as the telephone is removed 
ot the extension instrument. The winding of the electromagnet 
muy be in series with thejexchange line, and of 30 ohms resistance. and 
shunted by a condenser or non-inductive resistence of 70 ohms. so zs 
not to interfere with the speaking efficiency. 


lig. 1 shows the circuit 


Instead of the switeh 


* Abstract of a Paper read before the Institution of Electrical 
Engineers. T 
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electromagnet being placed directly in the line circuit, it may be 
replaced by a slow acting relay with the switch electromagnet con- 
nected in the local circuit. The advantage of this arrangement is 
that the switch-hook at the terminal station may be moved up and 
down to pulsate the Jamp at the central exchange without discon- 
necting the circuit at the private branch exchange board. A second 
connection may thus be obtained through the centra] without the 
intervention of the private branch exchange operator. Where 
ringing current is supplied from the central exchange, the operating 
is improved by fitting a ringing key in connection with each extension 
line. so that the attendant. on receiving a demand from the exchange 
for an extension line. presses the ringing key and rings on the exten- 
sion line until the line indicator shows a reply. and then moves the 
selector switch. This avoids the necessity of placing a holding coil 
weross the exchenge line whilst the operator is calling the extension. 

The first full automatic switchboard used in tliis country was one 
patented by Мг. D. Sinclair. when engineer for the National Tele- 
phone Co.. Glasgow. which was for single- wire circuits only, and was 
ећеіепе for one junction line and five subscribers lines. When a 
subscriber called. his indicator made contact with a sliding bar which 
connected the calling line to the junction line to the central exchange. 
and insulated all the other lines. A few of these were in use in 
Scotland for some time. Little more wax done in connection with 
automatic telephony in this country—unless we take notice of 
exhibits made by Messrs. L. М. Eriesson of small automatic switch- 
boards, which were in use in Жедеп until] Mr. А. M. T. Thomson 
put forward his semi-automatic system., which was on exhibition for 
some time at the General Electric Co.'s premises about 1901. 

In this system the number required was built up on the jnstru- 
ment and sent in to the exchange as a series of impulses which 
actuated an electromeynetic counter device which caused the number 
to be shown in front of the operator. The operator had no telephone, 
and mechanically. by the usual plugs and cords. connected the sub- 
scriber calling with the number revealed. The transfer system of 
working was adopted so as to save the multiple of the switchboard, 
and great claims were made for excessively speedy operating, but 
the system was never put into actual use. 

In other countries. particularly in America, automatic systems 
have been put forward from time to time. In the early days there 
was the Strowger, Faller. and the Callander systems. and later, we 
tind the Lorimer. the AmericantAutomatie Co.. and others. but the 
only system that has obtained commercial success and has been 
introduced on a large seale is what was formerly known as the 
Strowyer system, greatly improved by Keith. and others, and now 
known as the Automatie Electric Сох system. 

Most of the leading telephone manufacturers ‘are now busy de- 
veloping automatic systems. but. practically. there is only one system 
in common everyday use—that of the Automatic Electric Co.. of 
Chicago. It is claimed. by this Compeny that there are 300000 
telephones working on their system, San Franeiseo. Oaklands. Los 
Angeles, Columbus, Grand Rapids. and Chicago. being among their 
largest installations. Nan Franeisco and Los Angeles are both laid 
out on a basis of 100.000 fines. The former has already four ex- 
chinges with three at Oaklands. across the bay, most of them of 
10.000-line capacity. Los. Angeles has хіх main and four branch 
exchinyes equipped for 25.700 lines. These exchanges are on the 
common battery system. The Chicago system is just being brought 
info use. and is szid to be suitable for 1.000.000 lines. 

The greater number of exchanges are on what is known as the 
three-wire systeme, the signing being over the two wires alternately 
with earth return. but m Sen Francisco. and other later exchanges. 
al signalling is effected by ths intermittent opening of the circuit 
at the subscriber's instrument. This his greatly simplified the 
subscriber's instrument. All the facilities given on а munus! ex- 
echange are now горе бо on the automatic. and in some instances 
with a greeter degree of flexibility. In a cosmopolitan city the 
advantage хостах to be with the autometie as regirds operating bv 
the public. | 

The objection іх commonly urged that the subscriber cannot be 
trusted to operate the switch correctly. and thet he should rot dy 
more than lift and replace the receiver. all operating being done by 
a trained staff. ibis opinion, Е think. is only held by a few enthu- 
махі now. 

The author proceeds to describe the subscriber's instrument. the 
connector switch. the selector switch and line switch of the Strowu? ` 
type as used by the Automietic Eleetrie Co.* Ш the three-wir^ 
system the dint of the subseribers instrument, as it revolve :. 


Gao Wi mex 

* These apparatus were described and illustrated т a Paper by W. 
Lee Campbell read before the American Institute of Electrical Engineers. 
and of which an abstract was given in THe ELECTRICIAN of February 23 
and Матер 4, 1910; and also in Sir John Gavey's 7 James Forrest 
lecture (seo THe ELECTRICIAN, July b 1910, р. 4607). 


CSET 


— a, 


may be 
Det cup. 
‘ment 1$ 
up and 
dise. 
second 
mut the 
Where 
érating 
tenson 
change 
exten: 
rex the 
ПУ eil 
ТЫП 
ane 
Telt- 
d wa 
hen à 
(xn 
ane. 
v Ш 
with 
2 
teh- 
id 
INI 


ID 


а Е 


THE ELECTRICIAN, MAY 19, 1911. 


201 


intermittently earths one or other of the wires, and thus completing 
a circuit from a central battery causes step-by-step electromagnetic 
mechanism to perform certain functions. In the later system these 
functions are now performed by the dis! simply intermittently 
opening the circuit which has been completed by lifting the receiver. 

In the two-wire system the mechanism is very similar to that of 
the three-wire, but the electromagnets or relays controlling these 
are different. Advantage is taken of the slow-acting characteristic 
of relays having а mass of copper attached, so that two relays in 
series are actuated by tho first completion of the circuit, but only one 

responds to the dial impulses. 

The three relays of the line switch are now combined, in a most 
ingenious manner, into one having three armatures. The two-wire 
circuits of a 1,000-line exchange connection are shown in Fig. 2. 
The system of registering calls when the wanted subscriber answers 
is shown, and it will be noticed that the connection circuits are con- 
siderably complicated thereby. 

When a receiver is removed to initiate а call— 

1. А circuit is completed from earth 1, springs 2 and 3, line 4, 
receiver В, microphone M, line 5, springs 6 and 7, winding 8, springs 9 
and 10 of master switch relay to battery. Armature 11 is pulled up and 

2. Completes a circuit from earth 1, springs 2 and 12, through 
windings 13 and 14 to battery, and armatures 15 and 16 are attracted. 

3. Armature 15 causes springs 3 and 6 to break contact from 
springs 2 and 7 and cuts the winding 8 from line. (The armature 11. 
as, however, momentarily retained by winding 14 until another 
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8. Relay 27 also puts earth on the wire 28 to the private bank to 
engage the line. 

9. When the plunger 20 enters the group of springs 21, a circuit is 
also completed from earth by the contact c through the master 
switch bank contact 32, by bridge 33 to common connector 34, relay 
winding 35 to battery. АП line plungers are, therefore, rotated to 
the next disengaged contact or junction by the relay 35 attracting 
its armature and allowing a spring (motor controlled) to revolve the 
shaft. Battery is also cut off all lines at springs 9 and 10, so that no 
call ean be made whilst the shaft is rotating. 

10. By the removal of the receiver only a subscriler's line has, 
therefore, been extended to a first sclector bv a junction line pre- 
selected ; the line switch has been cut off the line circuit and is 
retained operated in a local! circuit ; one coil of the meter remains 
(for the present) in circuit in one wire; the calling line has had an 
engaging current connected to the private bank ; the master switch 
has carried all the line switches of a group opposite the next junction 
to a firat selector. The circuit is now ready for the dial impulses. 

є 11. Suppose the number wanted to be 734. With the finger in 
hole 7 the dial is revolved to the stop and the circuit at the instru- 
ment is opened 7 times. The selector line relay 26 is de-energised 
momentarily 7 times. The release relay 27 is slow acting and does 
not de-energise. 

‚12. Relay 26, therefore, completes a circuit 7 times from earth on 
middle spring, under contact, through lower back contaet on relay 
27, line 37, through winding of private magnet relay 37 (which is slow 
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Pic. 1.—-Diacraw oF COMMON BATTERY AUTOMATIC DISCONNECTING CORDLESS SWITCHBJAED FOR EXCHANGE SERVICE, 
WITH CONNECTOR CIRCUITS AND RELAY s. 


circajt is completed, when armature 16 short-circuits winding 14 by 
contact 17 and 18.) Armature 16 carries the plunger 20, which 
hormally engages with the moving vertical bar. When armature 
16 Is attracted, therefore, the plunger 20 is forced forward until the 
Insulated disc, passing between the springs in the bank, causes them 
to make ths contacts shown at 21. 

4. Line 4 is then extended by contacts d of bank springs 21 and by 
Contact a of side switch 25, through one winding of selector line relay 
26 to earth. Line 5 is extended through meter winding 27, contact 
a of bank springs 21, through contact a of side switch 22, through 
other winding of line relay 26 to battery, and the line relay is energised. 

9. This in turn closes the circuit through the guarding relay 27, 
Which energiat 

6. Completes a circuit from earth 28, through upper contact of 
relay 27, contact b of bank springs 21, winding 29 of line switch 
magnet to battery, and this circuit maintains the line switch ener- 
gised after winding 14 has been short-circuited. 

7. Relay 27 also completes a circuit by line 28 through contact b 
of bank springs 21, through meter winding 30, contact 31, spring 17, 
and contact 18 of line switch to battery. Ascurrent is then through 
both windings in opposite directions the meter is not actuated. e _ 
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pletes a circuit through the private magnet 41. 
relay 37 de-energises after the seventh impulse. in turn de-energises 
the private magnet 41, and allows the side switches to pass to the 
second position, when 


б, 


acting and, therefore, remains energised after the first impulse), 
through winding of vertical magnet 38, through side switch 23 by 
contact а to battery. The vertical shaft therefore lifts the wipers to 
the seventh bank level. 


13. Private magnet relay 37 when energised, by its springs. com- 
The private magnet 


14. Another circuit is completed from earth 36, contact springs and 


winding of rotary magnet 39, through winding of guarding relay 40, 
through side switch 23 by contact 6 to battery. 
therefore, rotated one step. and the wipers come to rest if that con- 


3ector line is free. 
armature of the private magnet 41 and also opens the circuit as 


The wiper shaft is, 
The rotary magnet 39 closes mechanically the 


hown at 39 by separating the springs. The armature of 39, there- 
ore, falls back and the armature of the private magnet 41 also. and 
llows the side switches to pass to the third position. 

15. If, however, the first connector circuit on that level is engaged. 


‚ eircuit will be completed from earth through b wiper lin? 24. 
through side switch 24 by contact b, through private magnet 41 to 


^Y 


202 THE ELECTRICIAN, MAY 19, 1911. 


battery. The armature of private magnet 41 therefore remains 
attracted. The armature of the rotary magnet 39 is re-attracted 
and ccntinues vibrating, at the same time moving the wiper b from 
ecntact to ccntact until a free line is obtained, when the private 
magnet 41 armature falls back and allows the side switch to pass to 
the third or c positicn. 

16. The calling subscribers' lines (wires 4 end 5) are then connected 
to the ке!єсїсг wipers a and с; all selector electrcmagnets are cut 
off the line circuit, and the apparatus is maintained in the through 
position by the wiper b ccmpleting a circuit frcm earth through wire | 


back contact of relay 42, back contact of lower group of springs 49, 
winding 50 of private magnet, outside under contact of relay 52, 
rotary magnet 53, side switch 44 by contact b to battery. The 
rotary magnet 53, therefore, moves the wipers to the fourth group 
of springs of the ccnnector. Р.М. relay 50 again de-energises, and 
if the line wanted is idle, the private magnet 54 is also de-energised 
and allows the side switch to pass to the third position. 

25. The wire 4 of the calling line is then joined through con- 
denser 65, ur.der ccntact of relav 55, side switch 48 by contact с. to 
wiper f «nd cne side of the called line ; and wire 5 of the calling line 


24, side switch 24 by ccntact c, under ccntact of relay 40, line 27, | by ccndeneer 66, the ccntact of P.M. 54, and the upper under contact 


thrcugh winding of release relay 27 to battery. | 


17. When the selector wipers a and c make ccntact with the line | 


cf relay 55 to the wiper d to the other wire of the called line, and а 
guarding potential or engaged test is placed cn the line called at 


tabs on the bank the wires 5 апа 4 are extended through the two | wiper e, frcm earth at side switch 46 by contact c, wiper e, winding 56 


windings cf relay 42 to battery and earth, and this relay is imme- 
diately energised as the circuit is ccmpleted through the calling 
instrument. ‘The wire 4 is extended by line switch bank 21. ccntact d, 


side switch 25 in c pcsiticn, wiper c. line 4 and 4a bottcm ecntact of | 
relay 43, lcwer winding of relay 42 to side switch 47 by contact а to | 


earth. The wire 5 by line switeh bank 21, ccntact а. side switch 22 | 


cf line switch of called line to battery. 

26. The line switch is energised. the armature 57 being attracted, 
and the circuit completed from wiper d Бу line 62 to the telephone, 
and the line switch coils cut off from the line called. 

27. The side switch 44 in the third position completes a circuit 


in c positicn to wiper a, by upper under ccntact of relay 43 to upper | Sideowitch e — Ll u$. — 
wirding cf relay 42 to battery. = 22-6 
18. Relay 42, when energiscd. ccmpletes a circuit frcm earth by E NETS 28 | 
back ecntact, through winding of relav 49 to battery. E [+ 
к 3 he 8 . > | inpo Swi 
19. Relay 49 completes the retaining circuit (relay 27) to earth Е м. 
from wiper 6 of selectcr, through upper back contact of relay 49 to | | resins г === EF Sow Acting) Р 
side switch 45 by contact а to earth. Relay 49 is slow acting and | | 33 | Selector [ ! 
does not de-energise when impulses are sent through relay 42. | | | Line Relay | 
20. №. 734 is being called, and so far the seven impulses have only | | | а ^ | 37 | А 
FINE Bij iit | 
| Ө | | 26 p | ' 
| ' | , oc | ‚ | 
| T Eob | | 
Bla E 
| бо AE CE | Ж 
l | Private аф | == | 
| и у= к= к аы E 
ees emporarg- ро ul ‚ PM Relay E. 
В 
ж беш NINE 


5 == а | 
NE ee ERU] 
A =. | 
у B Ju UNI 

„М Fs us | 


ladiv.dual er Lire oy n); 


1 


-— — e. 


Sa 
MasterSwitch z 
33. 234 
о“ IO 


SN 
К 
MS. Bank 32 


> mo == por ww wee тез» ee — — 


, к 27 t Е oe eet ag eee te Е — f- 


quis AO ies eae аб | 


* 

* 

-:; —.- 
— 


* + =з» чо шшш» Ф o wm о mmm o о mmr a o d dd 


o 


a 
Side Switch 


— — — e a ee ee == ee 
. 
сл 
о 
<“ 


Negative Leads of Battery] 
——— EC made wher. 18 
ever is lifted. 


—-—- First Impulse from Dial. 
ЕЧЕН Local Circuit through Private Magnet. 


Fic, 2 (First Part)—Dracram or Two-Wire System, 1,000-LINE EXCHANGE. 


been sent. The finger is now placed over figure 3 and the dial re- 
volved, and the circuit at the instrument is opened three times, and 
the relay 42 pulsates three times. 

21. A circuit is completed three times from earth by under contact 
of relay 42, back contact of lower group of springs. relay 49, line 50. 
through winding of Р.М. relay 50. winding of vertical magnet 51, 
side switch 44 by contact а to battery. The vertical magnet, there- 
fore. lifts the shaft with the wipers to the third bank level. 

22. At the same time P.M. relay 50 has been energised and com- 
pleted а circuit from earth by back contact of relay 50, through 
winding of P.M. 54 to battery, and Р.М. has been actuated and has 
opened the line circuit. 

23. Relay 42 remains energiscd and the circuit of the private 
magnet relay 50 is, therefore, broken ; the private magnet 54 circuit 
is likewise broken, and it returns to normal, allowing the side switches 
to pass to the second position. 

24. The finger is then placed in the hole over the figure 4 (the last 
figure of the number 734) and the dial revolved. Relay 42 is again 
actuated four times, completing a cireuit four times from earth, by 


from earth through interrupter 58. ringing relay winding 55, line 55 
through central under contact of relay 43, through side switch 44 by 
contact c to battery and relay 55 is energised. 

28. Relay 55 cuts off the calling line and intermittently connecte 
the called line to the ringing generator 59. 

29. When the receiver is lifted to answer, a circuit is completed 
from earth through side switch 46, by contact c, lower winding of relay 
60, lower under contact of relay 55, side switch 48 by contact c, to 
wiper ў, line 61. receiver R! and microphone M’, switch hook upper 
contact, line 62, outer contact of line switch, wiper d, outer under con- 
tact of relay 55, contact of relay 54, to upper winding of relay 60, side 
switch 44 bv contact c to battery. Relay 60 is, therefore, connected 
in bridge across the called line and is energised, and current is fed 
through the windings for the microphone М1. 


30. Relay 60 completes a circuit from earth through side switch 46 | 
by contact c, relay winding 43, line 43, left-hand contact of relay 60 to . 


battery. Relay 43 is energised. and a retaining circuit is then сот: 
pleted from winding 43, through middle upper contact of relay 43, 
through side switch 44 by contact c to battery, 
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31. Another circuit is completed by relay 60, from earth by side 
switch 46 by c ntact c, line 60, line 63, through right-hand back con- 
tact of relay 60, to side switch 47 by contact c, to lower winding of 
relay 42, so that the resistance of relay winding 63 is cut out of circuit. 

32. Relay 43 when actuated as described in 29 reverses the con- 
nections between th» called line and relay 42, the circuit now being 
from earth at side switch 46 by contact c, back contact of relay 60, 
side switch 47 by contact c, lower winding of relay 42, outer upper 
contact of relay 43, to the a wiper of the selector, line 5, through 
calling instrument, back by line 4 and c wiper of selector, lower upper 
contact of relay 43, to upper winding of relay 42, to battery. 

У 33, It will be remembered that current is through both windings 
30 and 27 of the meter, but in such directions that they neutralise. 
The reversal of the current by relay 43 now causes this to actuate and 
register. Ths meter contact closing short-circuits the winding 27 
and the meter is retained in the energised position by the local wind- 
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release magnet contacts are open and cut off the battery. All circuits 
are broken and apparatus returned to normal position for calling. 

36. Should the line called for be engaged there will be a guarding 
potential on the private bank of the connector. This circuit in the 
connection just described is from earth as side switch 46 at contact c, 
to wiper e, through winding 56 of individual switch, to battery. 

37. Another connector wiper now making connection with the 
same line by а multipled bank contact will complete a circuit from 
earth by side switch 46 (contact c), wiper and bank contact e of the 
engaged line, contact bank and wiper e!, side switch 46! by contact 6, 
middle under contact and winding of relay 52!, under contact of P.M. 
relay 50! (lines 52 and 54), private magnet winding 541 to battery, 
all on connector of the line attempting to call the circuit already 
engaged. 

38. With the result that the private magnet 54 opens the circuit of 
the calling line, the other wire from wiper f is open at the side switch 
48 contact c. 

30. Relay 52 energising also closes ita middle outer contact, so that 
the circuit of relays 54 and 52 is completed by upper back contact of 
relay 49 to side switch 45 by contact 6 to earth (to further safeguard 


the line attempted to be called). 


Fia. 2 (Second Part).—DiAcRAM OF Two-wiRE SYsTEM, 1,000-LINE EXCHANGE. 


Ing 30. No action of either of the subscribers, therefore, can cause 
it to operate more than once. 
34. Relay 63 is used in semi-automatic systems. Being first con- 
nected in series with th» lower winding of relay 42 and then shunted 
by relay 60, additional current is sent to line, which may be utilised 
to Operate a supervisory signal on a cord circuit. Being of con- 
siderable resistance, and to prevent trouble shou!d relay 42 fail to 
act, the earth on back contact keep3 relay 49 actuated. 
35. When conversation is finished and th» circuit opened by re- 
Placing th» calling subscriber’s receiver, relay 42 is d2-energised. 
opens the circuit of relay 49 of the connector and relay 27 of the 
selector, and both complete a circuit through th» associated release 
magnet. Ths former from earth and under contact of relay 42, under 
Contact of relay 49, through release magnet winding and contact to 
battery. The latter from earth and under contact of relay 26 to under 
contact of relay 27, through ralease magnet winding and contact to 
battery, Th2 release magnets attract the doga and ther2by release 
the wiper shafts which are revolved by th? controlling springs, until 
they fall by gravity to the normal position. In this position the | 


40. The contact nearest the winding of relay 52 is also closed, and 


a circuit is completed from the secondary circuit of the busy signa! 
machine 64, line 64. make contact of relay 52, side switch 48. by con- 
tact b, bottom under contact of relay 55, through condenser 65 over 
wire 4 and through сапу instrument, and back by wire 5 to outer 
under contact of relay 43, upper winding of relay 42, and by common 
battery lead to the basy signal secondary winding. 

41. The busy machine primary circuit 66 is from earth through 
interrupter 67, winding 66, through battery to earth. 

42. When the receiver is replaced after the busy signal is heard all 
apparatus is returned to the normal condition. 

43. If the line with which connection is desired originated the call 
th» engaging circuit will be from the selector ем 23, upper dier 
contact of relay 27, contact a of line switch bank, winding 29 of line 
switch to battery, with a branch to the private bank contact. 

When an exchange is over 1,000 and up to 10.009 lines, a second 
selector is added. When a capacity of 100.00) lines is required. a 
third selector is used, and so on. 

(To be con'inued.) 
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THE NOMENCLATURE OF PRIMARY AND SECONDARY 
SOURCES OF LIGHT. 
BY A. P. TROTTER. 


It is highly important that the terms used in optical science 
should he carefully defined, and it is equally essential that those 
employed in illuminating engineering should be clearly agreed 
upon. Asin mechanical and electrical work, the scientific and 
the engineering vocabulary may differ slightly, and the mode of 
measuring the quantities may not be the same. But there 
must be no doubt of the meaning of any term. 

The vocabulary at our disposal 18 so large that there is no 
need for coining new terms ; on the contrary, some words may, 
perhaps. be excluded from scientific. literature. Мг. Haydn 
Harrison has done well to call attention in his Paper read before 
the Illuminating Engineering Society* to illuminating units 
and their definitions. and those who do not altogether agree 
with him will appreciate the opportunity which is afforded for 
discussing the subject. 

" The emanations from a light source " is too wide a defini- 
tion of М. “ Radiant light.” wrote Lord Kelvin.t * is light 
if we see 16: 1t is not light if we do not see it.” Light is, I think, 
sufficiently defined as " visible radiation." I cannot agree 
with Mr. Harrison in coupling luminosity and luminous inten- 
sity. Luminous intensity should be the second quantity to be 
defined. As a matter of fact, the expression, though generally 
used in France, is seldom found in English, because we prefer 
the term candle-power. There are several ways of defining this 
quantity, but as there is no dispute about its meaning I will 
not stop to consider them. 

The third quantity to be defined is illumination. “ Remunera- 
tion." defined according to Mr. Harrison, would he “ the extent 
to which anybody is remunerated.” This is undeniable, but 
does not carry an engineer much further. In making definitions 
it is sometimes well to define the abstract idea independently 
of the measurable quantity. Illumination might perhaps be 
defined simply as the reception of light on a surface. This 
prepares us for similar definitions of the correlative idea of 
brilliance. The idea having been defined, a good quantitative 
definition of the British unit of illumination is " the illumina- 
tion produced by one candle-power at a distance of 1 ft. on a 
surface facing the source of light.” 

Such a definition does not appeal to the mathematical mind. 


Dr. Rosa says{ that illumination is the flux-density or flux per 


unit area on the surface where the luminous flux is received, 
and gives us the unit, lumens/em?. Blondel in 1894.8 in his 
valuable article on “ Photometric Magnitudes and Units,” 
vives a quantitative definition. “ The illumination (éclaire- 
ment) e at a point of a surface is equal to the ratio of the 
luminous flux which falls on a small element of surface to the 
area of this surface, e=de/ds.” or |© the illumination produced 
on a surface of 1 sq. metre by a uniform flux of the lumen.” 
These are not quite the kind of definitions one would offer to a 
borough engineer for street work. They are rather like 
measuring rainfall as the ratio of the grammes of water to tlie 
area in square centimetres. The lumen is a valuable unit, but 
I do not think that English engineers are quite readv for it. 

The idea connoted by the four terms brilliancy. brilliance, 
intrinsic brilliance and brightness is broadly the same, and is 
the emission of licht from a surface. Гат inclined to drop the 
simple term brilliance or brilliancy as a scientific unit, just as 
Blondel dropped clarté; and to use brilliance only in connection 
with zntrinsic brilliance. which is the emission of light per uuit 
surface. Quantitativelv it is the candle-power per square inch 
or square centimetre. The mathematician who always spies 
iz lurking in the background will prefer lumens or milli- 
lumens per square centimetre. Neither Blondel, Rosa mor 
Carl Hering draw any distinction between brillianev of emis- 
sion and brilliancy or brightness due to reflection. L. Weber, 
on the other hand. has suggested the distinction, and Mr. 
Harrison follows мт. Abney proposed the term luminosity 
ж THe ELECTRICIAN, May 5, 1911, p. 126, ic LESS 

f " Popular Lectures and Addresses," I., 99]. 

t " Bulletin," Bureau of Standards, Washington, VI. 546. 

К La Lumiere Electrique," Sept., and THE ELECTRICIAN. XXXIIL, 634. 
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for “ brightness resulting from illumination," but he uses it in 
discussing the brightness of different parts of the spectrum, 
and does not contine it strictly to reflected light. Rosa, in the 
Paper referred to, does not mention brilliance or intrinsic 
brilliance, but deals with specific radiaticn or fluz-density of 
radiation. He uses “ brightness" and ‘ surface brightness,” 
both in connection with a source of light and with the diffuse 
reflection from an illuminated body, and says that “ bright- 
ness can refer equally to luminous sources of relatively high 
specific intensity or to reflecting and radiating sources of low 
intensities." But a `“ reflecting source " does not seem to be 
a good expression. He objects to the use by Blondel and 
others of e for illumination and radiation, as that gives rise to 
confusion. 

The word "'' surface-brightness," which has been recently 
introduced in this country, appears to be a literal translation 
of © fluchenhelle.” aud this term seems to be used by Liebenthal 
both for the brightness of a self-luminous body and for that 
of an illuminated surface. He says that each element of a 
glowing body, or, more shortly, each glowing surface-element,. 
has the same fluchenhelle т all directions,* and in the next 
paragraph he describes Lambert's observation that а white 
wall illuminated by the sun appears sensibly equally bright 
in whatever direction and from whatever distance one looks 
atit, ... the fluchenhelle of an element of the surface is con- 
stant at all angles of emission." Lambert in this passagef used. 
claritas, a term which he used also for the brightness of a source. 
He insisted on the distinction between illuminatio and claritas, 
but in one or two places refers to splendor, apparently for 
the brightness of а self-luminous body. 

Liebenthal seems to use helligkeit for the physiological 
effect on the retina proportional to. the fláchenhelle. 


Blondel uses éclat intrinsèque for the intrinsic brilliance of a 
self-luminous body as well as for the brightness of an illuminated 
object, and on page 265 of the ‘‘ Illuminating Engineer" for April 
protests against any distinction between the two. 

The term luminosity, having been defined by a high authority, 
has taken its place in scientific literature, but illuminating 
engineering is not quite the same thing as physical science. In 
electrical science we speak of difference of potential and electro- 
motive force, in electrical engineering we speak of pressure or 
volts. The British public will probably prefer and will more 
readily understand brightness as measured by the new instru- 
ments invented by Dow and Mackinney, Edgcumbe and Trezise. 

A difficulty in making the distinction recommended by 
L. Weber and by Harrison and objected to by Blondel ів that 
the intrinsic brilliance or brightness of a translucent shade of 
ора! or ground glass or of silk or paper, is due partly to trans- 
mission and partly to reflection. The fact that there are two 
different wavs of measuring or of regarding these magnitudes. 
does not make them separate physical quantities. Electricians 
are familiar with such magnitudes. A foot-pound is a unit of 
energy; it isalso a unit of work; and it is sometimes convenient 
to regard it as 0-0018 horse-power-second. An ampere may 
be measured by volts per ohm., watts per volt, or coulombs 
per second, as is convenient; and we measure watts as volt- 
amperes, as C*R, or as joules per second. 

The obvious way of measuring intrinsic brilliance 18 to take 
the candle-power emitted per unit area. Luminosity, that 13, 
brightuess resulting from reflection, may be measured in the 
same manner, and from one point of view It is, therefore, the 
same physical quantity as intrinsic brilliance. "The alternative 
to measuring luminosity by candle-power reflected per unit 
area is to assume a relation between the reflecting power of the 
substance and that of an ideal perfectly white and perfectly 
matt or unpolished material. Ап area of m square feet of such. 
a material receiving an illumination of one foot-candle, or ап 
area of one square foot receiving a uniform illumination of 
т foot candles, reflects one candle-power normally, and has 
a hemispherical candle-power of one-half candle. The experi- 
mental difficultv is the illumination of а surface of moderate 
size to give a measurable candle-power at a distance great 
CODES ge a M KM P MMC MM AN MM ыл ыт: 

* " Praktische Photometrie,",77. 

T “ Photometria," p. 42 
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enough to comply with the law of inverse squares, say 6 ог8 f It will readily be seen thet this new phenomenon, which was collo- 
times the greatest dimensions of the surface. Dr. Sumpner | quially named the “ squirt phenomenon," is admirably adapted to 


has done this* and Баз found to what extent various sub- | be made the basis of a liquid resistor furnace. If such a column is 
stances and coloured papers fall short of perfect whiteness, or | made the resistor in which the heat is generated by passing the current 


unit albedo, as Lambert and modern astronomers call it. He | through it by means of an electrode at the bottom, the heated liquid 
tound that white blotting paper reflected 82 per cent. It will be rapidly expelled and forced to the top against the blanket сё 


i per) : slag, while the cooler liquid at the bottom will be sucked down into 
might he possible to equal this with white cardboard, but there the hole near the шшс to be in turn heeted and immediately 
18 likelihood of error due to glaze. Compressed magnesia OT | expelled with considerable force. With energetic circulation through 
barium sulphate has a high albedo and good diffusion, but Dr. | the resistors, the fatal objections to the use of liquid resistors could 
Sumpner’s careful test of the easily obtained material white 


be overcome. 
blotting paper gives a valuable standard. The British unit of 


In practice one would naturally use two holes, one for each elec- 
luminosity would be the luminosity of white blotting paper | trode, as that reduces the depth of the hole to one-half. The propor- 
illuminated by 1/0-82, or 1-22 foot-candle. А circle of 1 ft. 


tions of the hole—that is, the ratio of the section to the length —are, 
ЖЕ ; course, determined by the resistivity of the material, the amount o 
zr the SL d dat а ee Le | о е a heat to be generated, and the relation of the volts to the amperes ; 
area 01 z sq. 1. A mik-white globe от transtucent materia’ | the actual dimensions are therefore still a metter of choice. The 
of 1 ft. radius, having a light within It, and emitting 1 candle ejecting force, or '* squirting force," increases with the square of the 
power in all directions, would be indistinguishable from a re- | current and diminishes as the cross-section increases. It will be seen 
flecting disc of white blotting paper of 1 ft. radius illuminated | therefore that there is some choice left as to the dimensions of these 
by 1-22 foot-candle. The intrinsic brilliance of the former would 
be identical with the luminosity of the latter. It is on this 


‘* flowing resistors,” as they might appropriately be called. 
In most materials there is apparently a very rapid rise of resistivity 
ground that I see no necessity for making a distinction. The 
luminosity of each would be that of a disé of unit albedo 


with the temperature, which is very favourable to the proportions of 
illuminated by 1 foot-candle. 


such resistors, as is 2130 the apparently very rapid increase of the 

| specific heat of iron at the higher temperatures. An analytical шуез- 
I observe that Blondel considers that intrinsic brilliancy 
should be measured in the direction of maximum intensity. 


tigation of the relations of the various factors which determine the 
I am not aware that the intrinsic brilliancy of self-luminous 


dimensions reveals some interesting and unexpected results. (These 
will be described in а subsequent Paper.) 

The advanteges of а furnace based on this principle are numerous. 
bodies differs at different angles, though this is the case with all | It is ideally simple and cheap, consisting merely of a crucible or 
diffusively reflecting material that I have examined. I think | hearth with two suitable holes in the bottom plugged with the elec- 
it is a pity to adopt white blotting paper or any other material 
asa standard. It is better to determine the absolute albedo, 
and this may be found with sufficient accuracy for ordinary 


trodes. The heat is generated in the material itself, which is just 
purposes by assuming Dr. Sumpner's value 0-82, and comparing 


other materials with it. | 
Mr. Harrison has used the Whitman sector in exactly the 


same way and for the same purpose that Whitman did in 
1896,1 namely for an investigation into the luminosity of papers 
coloured with various pigments. This led, two years later, 
to the invention of the flicker photometer. 


Fic. 1. 


A NEW TYPE OF ELECTRIC FURNACE. 5 
BY CARL HERING. 


The author devised some years ago the following method to make 
use of the force experienced in the '* pinch phenomenon." Let Fig. І 
represent the cross-section of a cylindrical conductor ; the '* pinch ” 
forces will then tend to act radially as shown by the arrows. If now 
the conductor be made to be a vertical column of liquid as, for in- 
stance, the part marked '* resistor " in Fig. 2. consisting of a hole in 
à non-conducting materiel closed at the bottom by the electrode and 
filled with the liquid, then these forces will act horizontally and per- 
pendieularly to the axis along the whole length. If the text-books 
Were correct in saying '* like currents attract,” the mutual attractions 
of the parallel elemental currents in such a conductor would simply 
increase the current density in the centre. But, аз the writer hes 
repeatedly pointed out, this attracting force acts not on the currents 
per se, but on the material constituting the conductor, hence а suc- 
tion should be crezted near the periphery and a pressure at the centre. 
Moreover, these гей] forces should in turn cause corresponding 
longitudine] forces et the centre and et the periphery, thereby pro- 
ducing a veritable fountain. zs shown in Fig. 2, the liquid flowing up 
in the centre and down at the periphery, as indicated by the arrows ; 
moreover, the direction of this hydraulic flow is independent of the 
direction of the electric current. end hence it is the same for direct or 
alternating currents. This fountain action was predicted by theory ; 
4 Subsequent test showed that the prediction, and hence the theory, 
Was correct; the forces and the consequent squirting turned out to 
be even considerably stronger than was hoped for. It, in fact, 

constitutes c true valveless electromagnetic pump.li — 


* “РЫ. Mag., Vol. XXXV., 88 (1893) and THe ELECTRICIAN, XXX. 
381, 411, 439. 

1 E: Physical Review,” III., 241. 

+ “Science,” VIII., 2 (1898). 
И о of а Paper read before the American Electrochemical 
»ocle y. 

| Dr. Е. F. Northrup was the first to suggest and produce a vertical 
fountain by means of this pinch pressure, but the arrangement was 
typically different and could not be applied to furnaces. 


Fic. 2. 


where it is wanted ; moreover it is gonercted in the most rational 
place, namely, at the bottom and not on the top surface ; 16 is con- 
veyed and distributed mechanically, so to speak, throughout the 
melted mass. and this conveyance of heat is immensely more rapid 
then it would be by mere conduction or by the slow flow due to differ- 
ences of density ; hence a charge is trezted and finished rapidly, 
whereby the output of the furnace per dey is increased and the losses 
of het per ton are proportionately reduced. Аз far гз is known now, 
there is no temperature limit except thet of tlte feilure of the refrac- 
tory lining, as the pinch effect can no longer limit the temperature. 
This very active agitation and circulation of the liquid mixes the 
product rapidly with any of the refining ingredients which may be 
added. and tends to make the product verv homogeneous. Every 
particle of the liquid is in turn. and repeztedly, brought to the sur- 
fece where mechanically suspended impurities end gas bubbles are 
expelled and forced into the sleg, and where the metal is exposed to 
the chemical action of the slag, which is so desireable and important 
in the refining of steel. Other advantages lie in the fact that the 
electrodes are very cheap. are not consumed, and as they may be 
made of metal they are far more economical in energy loss than car- 
bon or graphite would be. No moving and adjusting of the electrodes. 
ere required. The interior of the furnace may be made as small as 
the quantity of the material to be held requires. hence the thermal 
efficiency of the walls of such a furnace could, no doubt, if desired be 
made to reach the practical maximum of all types of furnaces. More- 
over, as the heat is rapidly distributed mechznically throughout the 
mass, the maximum temperature need be no higher than that required 
for the desired metallurgical or chemical action. hence the heat losses, 
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reduced; in this there is а great advantage over arc furnaces, in 
which the temperature is necessarily that of the vapour of carbon. 

The regulation is simple, rapid and, in fact. ideal; the resistance 
does not change appreciably with varying amounts of metal in the 
hearth ; the resistance of the resistor, as determined by the voltage 
and amperage, may perhaps in some cases be an indication of the 
progress of the metallurgical treatment ; and owing to the very rapid 
circulation, one can feel sure that the treatment is uniform through- 
out the whole mass. 

There is an interesting feature in the fact that when the electrode 
is made of the same diameter and material as the resistor, the furnace 
should tend to become self-regulating as to temperature. Whea, . 
for instance, the temperature becomes higher, the electrode auto- 


matically becomes longer and the resistor therefore shorter, whereby | 


less heat will be generated ; and the reverse whea the temperature 
‚ becomes lower. The place where the electrode ends and the resistor 
begins is, of course, that section across which no heat 
flows; the heat generated below this section flows 
out to the terminal, and that generated above it 
flows into the furnace; it is this plane that auto- 
matically moves up or down. 

The counter E.M.F. which must necessarily be 
generated by the movement produced is an advan- 
tage, as it shortens the resistor. and the energy 
corresponding to this counter E.M.F., of course, 
also ultimately generates heat by friction, and is 
therefore recovered. 

By using а bath of some suitable metal in the 
bottom of the furnace as the prime receiver of 
the heat, the furnace is adapted to be used 
to melt non-conductors like glass, or to heat 
granular ores, reduce and volatilise such metals 
as zinc and arsenic from their ores, &c. Ву dis- 
solving carbon in the iron in one part of a bath, 
and the oxide in another part, iron can be reduced 
from its ores, and the CO gas produced can be 
burned to preheat the ore, whereby the total energy of the carbon 


may be utilised, notwithstanding the fact that an authority ' 


recently said this was theoretically impossible. The power factor 
сап, of course, be made very high, probably practically unity, and 
unlike in the induction furnace the frequency need not be abnor- 
mally low. 

An interesting feature of the principle on which this type of furnace 
18 based is that, contrary to the more usual cases, the larger the fur- 
nace the better, and the less will be the difficulties, because the resis- 
tors then become shorter and thicker. There are, of course, many 
modifications which 26 once suggest themselves, and which will be 
tried in due course. It would be quite simple, for instance, to add 
gaseous fuel heat, or the heat of an arc, in the upper part ; or to add 


the electrical parts to existing opea hearth or other furnaces and use | 


the electric heat only for the final treatment. 

The transformer is best attached directly to the bottom or side of 
the furnace, es the furnace curreats are, of course, of low voltage. 
hence large in amperes. The flexible connections to a tilting furnace 
then, consist merely of the two thin primary wires. The furnace is 
readily adapted to three-phase current. 


THE ELECTRICAL EQUIPMENT OF A MODERN 
THEATRE. 


BY D. C. M. HUME. 


The art of amusement and the science of relaxation have now 
been brought to such a pitch of advancement that the various 
apparatus employed therein have long ago passed the make- 
shift stage, and ic is now the exception to find any but the best 
of machinery in even the minor haunts of happiness. 

To the engineer there is much of interest in the installation 
of a modern cheaire, and very weighiv problems in mechanical 
and elecirical equipments are often to besolved. Considerable 
weights have to be handled expediciously ; considerable areas 
have со be economically ligh:ed ; certain effects must necessarily 
be co hand; beating and venvilazing have to be studied, and 
in all chis the consulting engineer has to be a verv all-round 
engineer to conirol the business, especially when under the 
stringent rules of the L.C.C. and certain other governing bodies 
to whom the safety of the public is a sacred thing. These 
regulations may always be ob;ained by anvone inzeres:ed, buc 


which increase so rapidly with the temperature, are correspondingly 
| 
| 


Fic. 1. 


are of too bulky a nature to include in this article. Thev 
chiefly treat of such points as compulsorv alternations and 
separate lighting supplies, visible and perpetual exit signs of 
specified dimensions, fireproof curtains, insulation tests, con- 
ductor sizes, &c., all of which necessitate a certain standard of 
excellence in every installation. This is not only conducive 
to public safetv, but tends to eliminate the cheap job aud to 
dignify the contractor's calling. 

Leaving for the time being the architectural end ironwork 
engineering, which, in the average theatre, is a splendid example 
of cantilever construction (for example, the Coliseum and 
Palladium in London ; Olympia, in Liverpool, &c., where the 
absence of pillars is so conspicuous), the stage and flies produce 
the chief problems from a mechanical point of view. 

Scages may be revolving (Coliseum), lifting (Drury Lane), or 


—INTERMEDIATE RixG ОЕ Гохрох СотлзЕСМ REVOLVING STAGE. 


even sliding. Apart from this, there may be conveniences for 
mechanical scenerv, such es a traverse beam, panoramic 
gear, power winches, electric and hydraulic lifis, wilting 
stages, &c. | 

Revolving Stage.— The best example of а revolving stege 18 to 
be seen ас the London Coliseum. This siage, which weighs 
160 tons, was designed bv Мг. E. Wingheld Bowles after many 
experiments, and is so constructed thas it provides fecihiies for 
a great variety of spectacles and, at che same vime, is che finest 
method of scene ch»nging vec devised, providing, 25 ic does, г 


"дд o —— oe — 


| 


ACCESS LADDERS. 
“ full set ” for every *“ turn ’—<hat is, а deep set scene com- 
plese with side wings and cumbersome furniture, &с.. &¢.— 
whereas in a fixed siage shori secs or '* front cloch ” scenes have 
to be inierspersed ihroughout the performance ofien to the 
de-rimené of che “ curn ” allocated therein. 
The Coliseum stage is 75 fé. in diameter, and around this 
circle abuts che scationary part of the эссе. In all, io eveil- 
able area is 10,000 sq. fo. The main table or revolving stage 13 


| 
| 
Fic. 2.— CENTRE TABLE or LONDON COLISEUM REVOLVING STAGE, SHOWING 
| divided into three concentric paris, which can be locked to- 
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| 

The gether by flat hinged tablets of iron let flush into the upper ' which can pull the tables.up dead in 2j-revolutions from full 
ns anl surface of the stage or allowed to run separately as indepen- | speed. The stage was made bv Messrs. Ransome & Rapier; 

siens of dent units. The upper surface is of 3 in. teak radially laid. The | various views of it are given in Figs. 1 to 5. 
rs. con | outer ring carries mast holes and sockets whereby it was origin- | А special switch room is installed for these tables and con- ` 
dard i ally intended to support scenery, but the use of these has been | tains auto-cut-out and fuse panels and the controllers’ гев1в- 
«luene discontinued, as they were found to be cumbersome and un- | tance banks. The controllers themselves are situated in L 
ayl to satisfactory. The intermediate ring carries further mast holes | separate fireproof chamber immediately below the main 
and two water tanks of 1,000 gallons capacity, which serve | switchboard platform, and are operated therefrom by means 
The centre table | of & winch-handled worm-gearing turning an indexed brass 


work usefully in weter spectacles, dives, &c. : ] 
camp carries one trap which admits by way of a staircase to a special , plate mounted on the upper extremity of a vertical shaft, 
пай | | of which the lower extremity gears with the controller drum in 
вы | the room below. The controllers stand 6 ft. high, and contain 
dee . some 90 contacts, arranged to start up the machines in series, 
. then parallel in pairs and finally parallel individually with the 

| necessary intermediary resistance steps. The controllers and 

! motors were supplied by the Sturtevant Engineering Co. 

| Panoramas.—Panorama gear provides a tricky problem, and 
! many are the suspensions that have occasionally been tried, 
| but difficulty is experienced in most designs, either owing to the 
| clips or suspension jambing in tbe guides, or the cloth climbing 


je], 07 


the rollers. On the whole, the best system is that used at 
Earl's Court and at the London Coliseum. The cloth is sewn 
on to a length of 21 in. rope (2 in. diameter), and from a suitable 
girder or beam are suspended in pairs vertical rollers about 9 in. 
deep and 6 in. in diameter. These are machined with a 1 in. 


RANSOMES патила” u- m MEE 

ЁТ иө / shoulder on them, and are arranged to hang 2 in. apart, and 

Em ug = | above them is threaded the cloth rope. The rollers are 

= machined all over. The rope carrying the cloth cannot, there- 
Fic. 3.—Метнор or DRIVING AND LEVELLING COLISEUM STAGES. fore, drop between the rollers. and so runs on the upper face of 
the shoulder with the minimum of friction or obstruction. One 
stationary platform below, from which the chorus or other | great advantage of the above panorama suspension is that it 
performers may be safely * fed оп” to the stage even when it | will adapt itself satisfactorily to curved or distorted paths. | 
is running. To minimise noise and economise power the panorama rollers 
are fitted with roller bearings. It is usual to drive the main 


D The underside of the stage is a very weird sight, especially | sual 

ic when revolving at high speed. It gives one the sensation of | panorama drums, which are about 2 ft. in diameter and extend 

being in a continual bridge collapse. Each ring is built upon | the full height of the scenery (in the case of the Coliseum, 30 fi.) 

Inverted A frames, at the apex of which is fixed a circular | by а worm-gear from under the stage. 

H-rail: this runs on the pulleys of the driving motors, which Lifting аде. Lifting stages are divided into a series of 
transverse platforms, about 10 ft. deep, which can be elevated 


к are themselves stationary. Intermediate levelling wheels are 
provided, and also centring wheels bearing on a special rail | into the air about 12 ft. or so, or sunk below the stage level for 


Fig. 4.—THE GREAT OUTER TABLE OF THE LONDON COLISEUM REVOLVING STAGE. 


] | : 
пуее{ upon the side of the running rail. The diameter of | about 6 ft. These are usually hydraulically operated, and may 

the outer table is 74 ft. 6 in. on the iron crown rail, that of the ^ be seen in use at Covent Garden or Drury Lane almost anv 
night. Their underneath construction is уегу simple, as thev 


Intermediate being 49 ft. 11 in., and the centre table 25 ft. 3 in. 
hus the radial dimensions are approximately 12 ft. З іп. for аге little single-span bridges running on vertical end guides, and 
each section. The whole depth from crown to running rails is operated bv wire cable and a double-winding winch or 
about ll ft. 6in., and each ring is electrically and mecha- hydraulic ram. Careful provision against the unequal stretching 
nically à separate unit. The maximum gap allowed in the | of the cable and consequent jambing of the guides must be 
floor grooves on the stage surface в2 т. The motorsare 14 т made by compensating pulleys, &c. Hydraulically operated 

number, averaging about 15 H.P. each. Two of these drivethe bridges seem to give the best results in practice. 
centre table, four the intermediate and eight the outside ring. ' Sliding Stages.—Sliding stages have only been installed in 
ЕЧ top speed the outer edge of the table travels at about | large opera houses on the Continent, and scarcely justify the 
25 miles ал hour. Electric and hydraulic brakes are provided ^ wasted room they entall In these the whole stage and scenery 
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slide sideways across the proscenium, opening like а vast, 


lantern shde. 


Special Scenic Gear.—A traverse rail is a useful adjunct to a 
stage where spectacle is to be provided, and a good example of 
this is to be found at the Coliseum, where a single rail runs from 
the scene dock to the opposite fly floor right across the centre of 
the flies, and carries on it a travelling crane motor of 4 H.P., 
Which can be attached to hanging platforms reaching to within 
about a foot of the stage ; it can tow them across the stage at 
about 20 miles per hour, if required, when loaded up to 11 tons. 
А safety cut-out brake gear is provided to obviate any possi- 
bility of accident through overrunning. Loaded with a human 
freight these platforms make a telling climax to a panorama. 


For any particular job such as storage: battens for stock 
cloths, &c., power winches of the usual self-contained tvpe are 
used. Power curtains other than fireproof are rare, but have 
much in their favour, as they can be definitely counterbalanced 


and fixed, whilst electric control admits of perfect speed 
variation. 


Fireproof Curtatns.— Under the L.C.C. regulations, the fire- 
proof curtain must be hydraulically operated, and provision 
must be made for a control next the stage door whereby the 
watchman can at any moment, in case of emergency, let down 
this cumbersome screen, and so absolutelv shut off the stage 
from the auditorium. It is not unusual for a fireproof curtain 


' to weigh several tons; they are about 6in. to 8 in. thick, and 
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Fia. 5.—SECTION OF THE LONDON COLISEUM STAGE, SHOWING TABLE AND PaNoRAMA GEAR. 


Mechanical Flies.—The mechanical operation of the “ flies ”? | 


is fairly simple, for the reason that it is seldom a success. There 
are so many “ lines" to be dealt with (three to each cloth in 
most places), and these have to be easily adjusted, made off, 
slacked out, &c., that any discriminating winch device is, in 
effect, impracticable. There have been devices patented, and 
at times installed, consisting of multiple winches on a common 
power spindle, and arrangement for clutching on and letting 
go, &c., but they have generally proved themselves а greater 
nuisance than convenience. They have a tendency to be 
* fierce," or else to drop their load. Flvmen usually prefer to 
counterbalance the cloths carefully and hoist by hand. 


are made of asbestos sheeting and wool mounted on an iron frame 
very carefully under-counterbalanced, and kept in the up posi- 
tion by pressure from hydraulic mains, which arrangement 
recently led to the premature.closure of several theatres 
owing to the bursting of the main in the cenire of London's 
theatreland. А hand winch gear is usually provided to cope 
with such contingencies. The Drury Lane fire was a splendid 
example of the efficiency of these curtains. Here the whole 
stage was gutted and yet the auditorium remained untouched. 
, This curtain was the work of the fire specialists, Messrs. Merry- 
| weather & Co., as indeed are most of the curtains. Whilst on the 
‚ subject of fire it may soothe the unsophisticated reader's minds 
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to know that all dresses, scenery, properties, &c., are com- 
pelled by the L.C.C. regulations to be rendered fireproof by 
immersion in an approved liquid agent. Something more than 
stencilling the word “ Fireproof ” is required. Adjacent to the 
watchman's fire curtain control is another handle, operating 
the “sprinkler,” a device for producing a miniature rain 
storan along the proscenium arch in case of fire. 

Lifts.—The dressing rooms lifi 13 а great convenience to the 


producer in any theatre, as it provides a quick way for the Í 


chorus to reach their rooms, and so facilitates quick changing. 
For pantomime, ballet and spectacle this is a positive boon, and 
should never be left out of а new design if avoidable. 

Passenger lifts for the auditorium have not been highly 
favoured in this country, though in America they are often 
to befound. In London, they may be seen at the Coliseum and 
the Playhouse, and serve to feed the first circle and the tea 
room, though these are, we believe, the only theatres that have 
them and consistently use them. 

So much for the power installations of a theatre. 
now turn to the subject of lighting. 

(To be continued.) 


We may 


THE BENKO PRIMARY BATTERY AND ITS APPLICA- 
TIONS.* 
ВУ W. В. COOPER, M.A., B.SC. 
Principle of the Benkó Cell.—The cell is due to the Hungarian engi- 


neer Stephan Benkó, and depends essentially on the idea that if the 
layer of electrolyte on the positive"plate (that is, electro-negative 
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Ес. 1.—DiaGRaAM OF BENKO CELL. 


e'ement) is removed as fast as polarisation sets in, the E.M.F. will be 
maintained constant. Th- remcdy adopted by Mr. Benkö is to use 
à carbon electrcde sufficiently porous to allow the clectrolyte to flow 
through it, thus continually providing г fresh supply to tho surface 
that is tending to polerise. Ву so doing not only is very effective 
polarisation obtained (depending, of course, upon the depolerising 
qualities of the solution end its rate of flow), but for a given current 
eee remains quite ccnstant provided the cell is not over- 
oc ded. 

The methcd of putting this idea into practice will be understocd 
most readily by a description of the cell as at present made. 
_ Description of the Cell.—For the sake of clearness the construction 
13 indicated first diagramatically in Fig. 1. Here the carbon is shown 
at С. and this is best described as a flattened cylinder open at both 
ends. The Азга surface of this carbon, as received from the carbon 
makers, is removed by scratch-brushing so as to leave it easily porous. 
The carbon is then provided with a Ieed cep, L,. at the bottom, and a 
lead ring L, at the top, thus providing a vessel open only at the top. 

А lead shell, Ly, of shect lezd 1 mm. to 1} mm.in thickness, is then 


* Abstract of a Paper accepted by the Institution of Electrical Engineers, 


supply pipe from which each of the cells is supplied | 


fitted round the carbon, leaving a small space between the carbon and 
the shell, and is jointed autogenously to the lead cap at the bottom 
and the lead ring at the top, so as to form a chamber all round the 
carbon. We thus have two chambers, one inside the carbon and one 
outside. The outer chamber is provided with a tube, T, ; and a 
second tube, T,. is fitted to the lead base and is carried through to 
the inner chamber. This latter tube is carried up and bent over, and 
there is à small hole, Н, at the top of the bend. Finally, а copper 
plate, D, corresponding with the lead ring. is soldered on to the lead, 
and forma one terminal, A, of the cell.* The zinc, Z, is inserted into 
the inner chamber and carries the second terminal, B. When in 
action the electrolyte is delivered by the lead tube, T,, into the outer 
chamber, whence it percolates through the carbon to the zinc; it 
thon flows off through the lead tube, T,, the form of which maintains 
the level constant within the carbon. As there is a hole at H, syphon- 
ing does not occur, though this may be made to take place in cells 
so constructed by closing the hole with a finger for a few minutes. 
This is often convenient when it is desired to empty the cell. It will 
be noticed that the current is carried away from the carbon at both 
top and bottom, and owing to this form of construction, and to the 
excellent contact between the carbon and the lead, very much heavier 
eurrents can be taken than is possible with the usual form of joint. 
P A working drawing of what I will term the “ Type А " cell is repro- 
duced in Fig, 2, in which the lettering of Fig. 1 is retained as far аз 
possible. The zinc plate is carried in an ebonite frame Е. The 
tubes T,, T,, are provided with unions and rubber washers, W,, W., 
for coupling to other tubes as may bc found necessary. 

Гір. 3 is a view of a single cell with casing, being опе of those which 
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Cross section 


Flan 
Fia. 2.—SINGLE BENKÓ CELL (STANDARD TYPE, 


were tested. It differs in some small details from the cell shown in 


Fig. 2. 
The carbons at present are not made larger than is shown in Fig. 2, 


but if larger cells are required this is effected by fitting two or more 
earbons into one shell. These are thus регтопеп у connected in 
parallel, and the zines are correspondingly coupled together. 

The particulars of the *' single " cell are :— 


М ЛШ УУ Г a EEA l} in 
Lengt vrare ксы EE AES TE o Se 61 in 
Height (including terminals) — .................. eese. 9] in 
Weight (including zinc) а 8:8 Ib 
Maximum current continuously with L solution...... 17-5) amperes 
POW GT Л КТ УЛУ КО О ГКК ТГ ТТ 26-25 watts 


The current stated is for a voltage of 1-5 volts per cell, the E.M.F. 
being 2 volts. 
In the case of a battery the electrolyte is contained in a lead-lined 


tank, from which it flows (due to its own head) down to a common 
by a tube, the 


Ee DON a ee eine = 
* In later designs this copper plate has been abandoned, the terminal 
being jointed direct to the lead ring. 
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junctions being by ebonite unions and rubber washers, as already 
described. Similarly the waste from each cell is carried into à com- 
mon waste pipe, from which an inverted U pipe is taken to maintain 
the level in the cells, and this discharges into a lower tank. By means 
of a cock the common waste pipe can be opened to this tank so that 
the cells can be drained when the supply of electrolyte has been cut off. 
The arrangement is compact, the width across the front of the stand 
being only 25$ in. and the depth from front to back being 24} in. In 
order to give th» necessary head the overall height is 7 ft. 9 in. for a 
T-cell battery (and has recently been reduced.) Air pressure might, 
of course, be used instead of a gravity feed ; this would give greater 
compactness and might be preferable under certain conditions. But 
even with the arrangement shown, for a battery giving a minimum 
working pressure of 10-5 volts and a power up to about 260 watts con- 
tinuously, the space required must be regarded as small. 


TESTS. 
Constancy of E.M.F. and Current.—With a given flow of electrolyte 
an extremely constant current can be maintained up to a certain limit. 
This limit depends largely, of course, upon the composition of the 
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Fic. 3.—Virw or A SINGLE BENKO CELL USED IN TESTS, 


electrolyte. Various electrolytes may be used, and m the case of 
hichromate’solutions Mr. Benkö recommends the following formule : 
For electric light, 60 grammes of sodium bichromate and 120 c.c. of 
sulphuric acid per litre of water (solution “L”); and for heavy cur- 
rents 100 grammes of sodium bichromate and 150 c.c. of sulphuric 
acid per litre of water (solution “ P ``). 

' The limiting currents obtainable continuously with the two first 
solutions in terms of the area of the zine (taking both sides into the 
measurement) may be taken as follows :— 

Per square decimetre. Per square foot. 


Solution “ Б” ecco vidus Ha MESES UN 6 amperes ...... 56 amperes 
Solution “РР”... ен 10 е жы; 93 


‚> 


Local Action.—With an acid electrolyte there must always be a 
certain amount of local action, and this can be measured. In the 
present case, however, it is impossible to give any definite figures for 
this loss in a general way because it varies with the flow of electrolyte 
and with the current taken from the cell (owing to the fact that this 
alters tho composition of the electrolyte) and with the state of tho 
zinc, It might be thought that serious local action would take place 


through the tubes connected to th» common supply of the electrolyte 
on th? one hand and to the common waste on the other. There is, 
of course, a potential difference between the tubes of one cell and 
those of another, but this is localised by the ebonite unions and rubber 
washers used for coupling up th^ pipe work, and so far as could be 
seen no corrosion of the tubes took place during the six weeks this 
particular battery of four cells was under test. As to how many cells 
could be coupled up in this way without giving trouble through local 
currents it is difficult to say. 
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Fio. 4.—RELATION OF TERMINAL VOLTS AND TERMINAL WATTS WITH 
AMPERES. 
Tyre “A” ое), Solution “ L.” 


Internal Resistance and Polarisation.—It is difficult to separate 
these two quantities with certainty, and no attempt has been made 
to до во. Fig. 4 shows how the terminal pressure and terminal watts 
vary аз the current is increased. The currents were not taken mo- 
mentarily from the cell, but the external resistance was decreased 
step by step as quickly as the readings could be taken, and therefore 
polarisation no doubt reduced the higher current readings to some 
extent. "The highest outputs shown would not be maintained for any 
long periods, as the cell is overloaded. This test was made with 
solution L. ; 

The test shown in Fig. 5 was made with a similar single cell, using 
the stronger solution P at a heed (between the hottom of the tank 


Amperes t Watts 


Minutes 


Fic. 5.—HEeavy CURRENT TEST ON CONSTANT RESISTANCE. 
Initial Current 53 amperes. Tspe“ A" cell, Solution * P," 


and tho top of the overflow tube) of 451 in., which gave a flow of 
about 1:9 litres per hour. In this test the external resistance was 
maintained constant, and the fall of current was observed for 15 
minutes. The current might have been maintained longer, but the 
cell became very hot with such a heavy discharge. 

Short-circuit tests with the L solution showed momentary currents 
of 100 amperes at a terminal voltage of 0:5 to 0-6 volt, the current 
falling to 80 amperes at the end of 5 seconds. With the stronger P 
solution momentary currents of 200 amperes were taken at a terminal 
pressure of 0-5 to 0-55 volt. It follows, therefore, thit the internal 


| resistance is well below 0-01 chm, an extremely low figur>. This 
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installation the more important the capital charges become. In 
such cases an owner would often be willing to pay a high price per 
unit if the first costs were low and the battery could be worked con- 
veniently. Taking markct prices for materials the cost per unit is 
found to be about 2s. per unit, but varies with the conditions. This 
cost is not prohibitive, and even 2s. 6d. per unit would not be out of 
the question. The smaller the house the more favourable is the 
position of the battery as compared with other plant. There are 
many small country houses where owners would be prepared to wire 
a few of the principa! rooms, and use, say, 200 units per annum at 
such a price, for even at 2s. €d. per unit this would only amount to 
£25 per annum, which sum моца often be да у paid for the advan- 
tages gained. A strong feature of such a battery is that it requires 
no attention when not in use, and in this respect it is at an advantage 
as compared with aceumulatora. 

Th^ simplest methcd of working such a battery is to turn on the 
How of electrolyte when the light is required, and the flow wou'd be 
turned off on retiring at night. "This мош а still permit th? use of an 
occasional light during the night owing to the quantity vf electrolyte 
in the cells, and it is stated that two or three 10 c.p. lamps cou'd Бе 
supplied for the whole night by th» battery here considered. It 
would seem, however, that some arrangement for the automatic regu- 
lation of the flow of electrolyte would be preferable in many cases, аз 
th^ cost in practice must depend largely on tho way in which the 
battery is uscd. 

With regard to labour, it may be mentioned that the zines weigh 
1 lb.. and if we take 3 Ib. (a high figure to allow for waste and unused 
zinc) per unit, then a sing'e cell will give } unit and a battery of 17 
cells will give 5$ units before the zines need be changed. If a house 
is using 1 to 2 units per day this means that the zines are changed 
once or twice a week. As the operation is very simple it takes very 
little time. 

From the point of view of labour the e'ectrolyte is more important 
thin the zinc. With a constant output the amount of electrolyte per 
unit will be, say, 71 galls. И, however, a battery such as we have 
assumed is allowed to flow steadily at a rate of 4 litre per cell, then a 
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result is no doubt due largely to the excellent contact between the 
lead shell and the carbon, both at the top and at the bottom. 

Omitting tho tank, for which it is difficult to make an allowance, 
the Benkó cell compares favourably with accumulatora as regards 
current output per square foot of plate, power per pound and power 
per volume. 
APPLICATIONS. 

Laboratory and Miscellaneous Uses.—The Benkö cell has the ad- 
vantage that it is small, easy to handle, and requires no careful atten- 
tion. When it is not required it can be left on one side without fear 
of deterioration, the only desirable precaution being the running of 
some water through it to free it from the used electrolyte after heavy 
work. Th» laboratory, the charging of ignition cells, electro-plating 
on а small scale, and possibly submarines (owing to the peculiar con- 
ditions involved) are fields in which such a battery would prove 
useful. There is also the electric lighting of vachts having no gene- 
rating plant. At present this is sometimes effected by means of 
accumulators which are taken ashore for charging as opportunities 
may arise. Such a method, however, has obvious drawbacks and 
limitations, and a convenient primary battery would, no doubt, be 
welcomed as a substitute. 

Telegraphy.— Although accumulatore are being employed increas- 
ingly in telegraphy, owing to their small internal resistance there are 
many cases in which they cannot be so applied, and therefore large 
numbers of primary cells are'still in use for telegraphic work. Amongst 
these, bichromate cells of the quart and three-pint sizes figure largely 
and involve a good deal of cost and work in their maintenance. 

In order to show the capabilities of the Benké ard ordinary bi- 
chromate cells (without porous pot), the curves in Fige. 6 and 7 are 
given, Fig. 6 shows the record taken by a recording ammeter of the 
discharge of an A type Benkö cell along with plotted curves of 
terminal pressure and terminal watts. It is seen that a remarkably 


constant current of over 12 amperes was taken from the Benkö cell 
for six hours and the current was then increased to over 17 amperes 
for about two hours. 
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Fic. 7.— DISCHARGE CURVES OF 3-PINT BICHROMATE CELL, ON SAME 


CIRCUIT AS IN Fic. 6. 
Solution “L.” 


5-hour run would require 91 galls. This emphasises the desirability 
of automatic regulation of the flow. If hand regulation is adopted 
and not proper:y applied the amount of solution required might thus 
be as much as 15 galls. per day in the winter, or say, 10 galls. per day 
if the electrolyte is used twice and “ refreshed ” by adding now elec- 
trolyte to it. On the other hand, with automatic regulation this 
quantity once or twice à weck for 1 to 2 units per week would be 
enough. With proper arrangements the handling of these quantities 
would take very little time. These figures emphasise the fact that 
the cost of running depends largely on the method of running. 

As far as can be judged the cost of repairs shou'd be very small, or 
negligible, and equally the interest on capita! is scarcely worth con- 
sidering. It follows, therefore, that electrical energy can be gene- 
rated at about 2s. per unit under favourable conditions, and this cost 
will vary according to the carefulness of the regulation. 


Fia. 6,—DISCHARGE CURVES ОЕ BENKO CELL. 
Туре“ A.” Solution © L.” 


| The bichromate cell used for comparison held three pints of the 
same electrolyte and had one zinc plate and two carbons; all three 
plates were 6} in. wide and were immersed to a deptb of 7} in. The 
area of the zinc was more than double that of the Benkó cell, and the 
carbon surface also much greater (though a little less in proportion). 
Yet when this cell was switched on to the same circuit as {дїї which 
carried 12 amperes in the test just referred to, the current, which rose 
momentarily to 9-6 amperes, fell quickly below 8 ampercs, and con- 
tinued to fall as shown in Fig. 7. 

Since the currents used in telegraphy run merely to some milli- 
amperes, it will be seen that Benkó cells very much smaller than the 
type A (for example, less than a quarter that size) would give the 
necessary current for telegraphic work. Such cells have been made, 
and they present the advantage of occupying a much smaller space 
than the usual primary cells, and, moreover, are equivalent to the 
accumulator in constancy of E.M.F. and low value of internal resis- 
tance. Obviously also they wou!d be much simpler to keep in order 
than a battery of ordinary bichromate cells. А type of Benkö cell 
has also been developed in which the compartment outside the car- 
bon is filled with very strong electrolyte and the inner compartment 
їз merely filled with water; circulation of the electrolyte then takes 
place by diffusion, there being no supply and waste pipes, or pressure 
reservoir. Probably cells of this kind will be the most suitable for 
telegraphy and for miners lamps where only small currents are 
requircd. 

Country House Lighting.—Country houses above à certain size can 
be supplied very efficiently with electric light by the usual type of 
private plant. But if the house is below a certain size (for example, 
one requiring 50 10 c.p. lamps), an oil engine set, with its attendant 
accessories, presents very marked disadvantages. There 1s often difli- 
culty in providing the necessary skilled labour, and the smaller the 
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PHYSICAL SOCIETY. 


At the meeting held on April 28th at the Imperial College of 
Science, Prof. Н. L. Callendar, F.R.S., President, in the Chair, a 


* High-tension Electrostatic Wattmeter *'' 


was described by Prof. E. Wittsow. 

When using the Electrometer as à wattmeter it is necessary (in 
order to secure accuracy) that the voltage impressed upon the quad- 
rants shall not be less than a certain minimum depending upon the 
voltage to be impressed upon the moving system. When the letter 
voltage is of the order 10,000, the quadrants require a voltage larger 
than суп economically be provided by a shunt. One is led, therefore, 
to consider intensifying devices. 

The “series” or ** current ” transformer, whose secondary winding 
is closed on a non-inductive resistance, cn be used to give 
fairly good results, but it is not accurate at all frequeacies and із 
dependent upon wave form. | 

The author's quadrature transformer is a very simple piece of appa- 
ratus which сап be relied upon to give for electrostatic ма тегу an 
electromotive force that is strictly the differential of the current in 
the primary winding. When so used 16 18 necessary. for accuracy, 
at all frequencies and on all wave forms, that the integral of the mains 
voltage shall be impressed upon the moving system, although for sine 
curves only the differential need be impressed. instead of the intezral, 

The best device to impress on the quadrants a suitable voltage 
in phase with the currents is a generator with an air-cored magnetic 
cireuit as deseribed in the Paper. The mains current is passed 
through the field coil of the generator and produces a тахлейе field 
proportional to the curreat; the armature is driven at known speed 
in this field, and is provided with a commutator and brushes. The 
brushes whea set accurately have a voltage between them propor- 
tional to, and having the same wave form as, the mains current. 

Another device depending upon the charging of condensers in 
parallel and the placing of them in series has also been used for multi- 
plying a small voltage produced by the pass:ge of the mains current 
through а low-resistance shunt. 

Dr. SUMPNER pointed out that the reason why a fairly high voltage was 
needed on the quadrants together with a strong control on the needle when 
в very high voltage was applied to the latter was because of the action 
between the needle and the case ; unless the case was quite symmetrical 
about the axis of the needle. 

Dr RessELL inquired whether the author was troubled about brush 
discharges at the edges of the needle. 

Mr. E. H. RAYNER pointed out that at low-power factors various errors 
in the apparatus would become large. 

Mr. €, С. Parerson drew attention to the serious limit of accuracy 
imposed by not being able to keep the speed constant. 

Mr. W. Deppenn asked if the voltage сопа not be reduced by means 
of another quadrature transformer in series with a high resistance instead 
of being applied direct to the needle. 

Prof. €. H. Lers also drew attention to the advisability of reducing 
the voltage by some means before applying it to the needle. 

The AUTHOR, in reply, stated that brash discharges were fatal to 
necuraey, but could be detected by observing the apparatus in the dark. 
Non-inductive high resistances for such voltages as 10,000 or more were 
very expensive and he had avoided their necessity. 

A Paper 

“Оп the Behaviour of Incandescent Lime Cathodes,” 


by Dr. В. S. WirLows and Мг. T. PICTON, was read by Dr. WILLows. 

Wehnelt has shown that incandescent lime emits a large number of 
negative ions; if. therefore, hot lime is used as the cathode, a dis- 
charge may be obtained in а vacuum tube with P.D.s as low as 30 
volts. The alteration with time of these cathodes, under continued 
use, has been investigated and the following results obtained : (1) 
When lime is heated on platinum foil. so far from showing fatigue, it 
actually increases in activity. With P.D.s greater than the satura- 
tion voltage this increase may be ninefold. At lower voltages a slow 
but steady increase up to 100 per солі. has been found. "The steady 
activity falls whea the lime is cold; the initial activity may greatly 
increase. (2) When the lime is heated on nickel foil, if the tube 
carries à heavy discharge, the current increases to a maximum and 
thea decreases A greatly increased activity is frequently shown 
after the lime has been cold for some hours. At the lower voltages 
the same general variations are shown as with platinum. (3) Great 
irregularity is fre queatly shown whea the current is first started ; at 
Киз stage other causes than temperature, such às mechanical vibra- 
tions, greatly influeaice the eintssion of ions. 

Prof. C. Н. Lers asked whether the Author had examined the film 
under the microscope. He wanted to know whether there was any like- 
lihood of the film getting detached from the platinum, and also whether 
the increase of activity was simply dependent upon the quantity of clec- 
tricity passed. 


Dr. WiLtows, in reply, stated that he had examined the films with a 
microscope, The films were very adherent to the platinum. It was im- 
possible to render the platinum free again from the activity with 
which the lime endowed it. There was no connection between the 
activity and the quantity of electricity passed. The increase of activity 
was probably due to the CaO diffusing into the platinum. 

A Paper 

“Оп the Formation of Dust Striations by an Electric Spark,” 


Бу Dr. S. Marsu and Mr. W. Н. NoTTAGE, was read by Dr. MARSH. 
The formation of dust stristions by electrie sparks has been inves- 
tigated by many observers. The Paper attempts to explain their 
formation as being due to hydro-dynamie forces existing between the 
dust particles while the wave motion is passing over them. The 
application of this theory to the striations in a Kundts tube has beca 
made Бу Копола Robinson. The wave motion is assumed to be of 
the spherical progressive type and expressions are obtained from the 
intervals between consecutive strie and the distances of the strie from 
origin, Measurements were made of stri: formed on a glass plate with 
vertical centre] spark. The agreement between theory and experiment 
ix within the experimental error, Experiments with channels of 
various shapes were made. lHlustrations of the various stria patterns 
obtained with small obstacles and reflecting surfaces are given, and 
the use of these as a convenient means of indicating reflecting 
interference and diffraction of sound waves is pointed out. 

Мг. А. CAMPBELL thought the authors’ results justified their theory: 
His own experiments had been made with much slower electric oscilla- 
tions and with a much less damped wave train than that employed by 
the authors. In this eas? he thought it was possible that the distance 
between the strie might give the wave length of the oscillations. 

Dr. RUSSELL remarked that the formation of striations afforded a very 
convenient means of determining whether a spark was oscillatory or not. 
Не had found the number per em. along a long tube was nearly constant, 
in one сач? it was 22, while with the same spark 30 striations per ст. 
were obtained on a glass plate. 

Dr. Макхн remarked that the distance between the striz varied with 
the amplitude even when the frequency was constant. Тһе stria intervals 
became slightly smaller along a long tube. Stria were obtained in pro- 
gressive wave trains as well as in stationary waves. 


A Paper by Prof. E. WiLsoN and Мг. L. C. Bupp on “ PREVIOUS 


MAGNETIC HISTORY AS AFFECTED BY TEMPERATURE " was taken 
аз read. 


TRANSFORMER OIL. 


BY ALEXANDER DUCKHAM. 


With the steady growth of the electrical supply industry, necessi- 
tating the production and use of plant of increasing capacity, par- 
ticulariy of the alternating-current type, more attention has had to be 
given to the design of commercial transformers. With this inereas- 
mg size and with competition amongst manufacturers, it has become 
necessary to obtain th» greatest possible value out of the material em- 
ployed; hence, аз the permissible rise of temperature limits the capa- 
city at which an electrical machine can be rated, the cooling of trans- 
formers has become of paramount importance. When transformers 
of only comparatively small capacity were required, air cooling was 
sufficient, but bevond certain limits this became commercially im- 
possible, to say nothing of the attendant difficulties and of the labour 
imposcd upon the Operating staff, and it was necessary to tind some 
more efficient means of dissipating the heat generated and of pro- 
tecing the transformer. The insulating properties of oils were well 
known, and notwithstanding their low specitic heat and bad con- 
ductivity. they appeared to offer the best medium for the purpose. 
Fairiy satisfactory results were obtained, and development upon this 
line was continued—at first resin oil was used—thon mixtures of 
resin and various mineral oils, and finally mineral oils alone were 
tried, and as these latter gave th» most uniformly satisfactory results, 
it is to this type of oil thet our remarks are contined, 

In th? first place. in order to carry off the greatest amount of heat 
the circulation must be rapid, and therefore the oil must be quite thin 
or mobile; but it his, moreover. to work at a comparatively high 
temperature, and therefore it must not give off appreciable vapour at 
such temperature. The maintenance of this combination of mobility 
and high vaporising point, within certain limits, is one of th» difti- 
culties which the oil manufacturer hus to surmount, because. as is 
well known, the thin oils hive generally low vaporising points, and 
these latter rise pari passu. with the inerevse in body or viscosity. 
Such evaporation means not only loss of oil. but the vapour might 
form an explosive or combustible mixture in the transformer or in the 
chamber in which the transformer is housed. 

The oil must, of course, have a fairly high specific resistance and 
dielectric strength. These two qualities are common to pure hydro- 
carbon oils in a greater or less degree, and it is with the question of 
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tained during the working of the transformer. This change of colour 
is observable to a greater or less degree with all oils and gives the im- 
pression that the oil has become thicker and more viscous, it being 
ascribed to the evaporation of the lighter constituents; this, how- 
ever, is the case to only a very small extent, for on redistillation of a 
good quality oil the lighter fractions show very littie variation from 
the proportion in which they were present in the original oil, and the 
change is, probably, largely influenced by the factora mentioned in 


paragraph (d). 

(c) Action of the Oil on Insulating Materials and Varnishes.—'"Vhat 
there is sometimes an action between the insulating oil and the 
varnishes used in the transformer was clearly illustrated some few 
years ago, when we were consulted by a large user as to th? forma- 
tion of deposit which he had attributed to the ой, аз, in his opinion, 
this oil contained paraffin wax in solution, and he thought this wax 
was gradually deposited as a sludge. It was, however, clear to us 
that if the oil was fluid and free from deposit when cold, there 
was no chance at all of paraffin wax heing deposited when the trans- 
former was in commission and th» oil comparatively hot. 

The chemica] examination of the deposit showed no sign of paraffin 
wax, but it was found to consist largely of saponifiable matter, in 
which were identified lead and manganese soaps—i.e., combinations 
of lead and manganese with fatty acids. It was easy, by chemical 
analysis, to establish that the deposit had such a composition, but it 
was difficult to account for the presence, not only of the fatty acid, 
but still more so of the lead and manganese. We naturally sus- 
pected that they were introduced in some way with the transformer, 
and discussing the matter with a manufacturer, the insulating 
materials were suggested. He subsequently submitted to us, 
amongst other materials for analysis, some sheets of flexible micanite, 
the composition of which material is well known, and it was found 
that when immersed in hot transformer oils the sheets to a large ex- 
tent lost their cohesion, and on separating the flakes of mica it was 
seen that in certain places the varnish had been washed out Бу the oil,' 
especially in those places where it had not dried to a solid state, 
whilst those portions of the varnish which were hard and dry wero 
little, if at all, affected. i 

It is a matter of common knowledge that in the manufacture of 
varnishes certain moetals—or, rather, their oxides—are used in the 
form of so called “ driers,” because they have the unexplained pro- 
perty of rendering more rapid tho assimilation of oxygen by tho 
varnish, thus helping the drying or setting. A portion of the fatty 
acid formed in the deposit resembled those of the linoleic series, that 
is, such as are found in linseed oil, which oil is commonly used in the 
manufacture of insulating varnishes. 

We have lately found that saponifiable deposits contain other sub- 
stances answering to some of the tests of a fatty acid, and those will 
be dealt with in the next paragraph. Fatty acids, moreover, are 
very apt to attack lcad, and the transformer cases from which lead 
containing deposit has been removed have been made of corrugated 
sheet iron, leaded in to a cast-iron base. The results which were 
obtained by us in this case were submitted to the engineer, who had 
first propounded to us tho theory that the deposit consisted of 
paraffin wax, and Ао, in his turn, submitted the details of our investi- 
gation to certain well-known independent. chemists, who went into 
the matter, and at the end of about 12 months a report was received 
from these gentlemen in all respects confirming our work. 

The transformer makers are able to sccure immunity from this 
form of sludge by discontinuing the use of soluble and insufliciently 
dried varnishes. 

(d) Chemical Changes in the Oil.—It is under this heading that we 
find the explanation of the formation of the greater part of the 
sludges and deposits that have in the past been the cause of so much 
trouble. In spite of the fact that mineral oils have been looked upon 
as stable articles and non-saponitiable and non-oxidisable, vet, in 
view of the results of the research work we have carried out, we must 
now consider this to be a merely comparative statement. end that 
under the conditions appertaining to a transformer. oxid»tion and 
consequent formation of saponifiable products and of the other 
oxvgen compounds undoubtedly does occur. 

In the first place there is a constant and fairly high tem perature ; 
secondly, there is usually a space above the oil where the eables are 
attached to the terminals and where air can cireulate, and it is well 
known that the presence of ozone and oxides of nitrogen is often de- 
tected here. 

Now, from experiments we have conducted, we have found that 
mincral oils in varving degrees, when exposed to heat, and in contact 
with oxygen, not only rapidly darken and thicken, but do actually 
throw out a solid deposit in the form of an amorphous brown powder, 
and the action is more rapid with oxgven than it is with air, and still 
more rapid with ozone. These are the agents which we have to com, 
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possible impurities that же want particularly to deal in this memo- 
randum. The impurities exist in two states—i.e., either in suspen- 
sion or in solution. Those in the first category can be removed by 
careful filtration, whilst in the second, moisture is the impurity that 
interests us most, affecting as it does both the specific resistance and 
the dielectric strength. 

Generally speakíng, all oils contain à certain amount of moisture, 
known as their water of saturation, and if the amount present does 
not exceed this point of saturation, the oils will remain perfectly 
bright, but any excess will render the oil cloudy or opaque. How- 
ever, if the highest tests are to be obtained th» oils must be freed even 
from this water of saturation. This is not a difficult works operation, 
provided the requisite vacuum pans and desiccating media are avail- 
able, but to attempt to do this by means of direct heat, as is some- 
times done on the job when erecting transformers, is inefficient and 
dangerous. 

The desiccated oil is in а somewhat unstable condition, as it will 
re-absorb moisture from the atmosphere should opportunity be 
allowed, although such atmosphere may contain absolutely no mois- 
ture in the liquid state, such as rain or mist. For example, a sample 
of desiccated hydrocarbon oil will on exposure to the atmosphere of 
an ordinary warm and so-called dried room absorb therefrom water 
up to a definite point of saturation, such point of saturation being 
controlled by the temperature, barometric pressure and the state of 
actua! saturation of the atmosphere. It is therefore essential that 
the oil after desiccation shall at once be filled hot into metal vessels 
which have been previously dried and which can be hermetically 
scaled for handling and transit, and that before opening these pack- 
ages again for use, the transformer and its case shall be carefully 
cleaned and dried, special attention being given to ensure that the 
cotton windings have been freed from moisture, and then the oil 
must be transferred with all possible expedition. Whilst the trans- 
former is working and is at a temperature above that of the atmo- 
sphere, the tendency to abosrb moisture is a minimum, but on allow- 
ing it to cool if the air has access to the case, absorption of water 
vapour will take place and trouble may result. For this reason it is 
desirable to entire! y fill the transformer cases with oil and, to as far as 
possible, seal them, provision being made for expansion and contrac- 
tion, and this can easily be done by means of a syphon bottle, 
exposing as little surface as practicable to the atmosphere. 


CAUSES or DEPOSITS OR SLUDGES AND OF THE THICKENING 
OF THE OIL. 

It iy recognised that the formation of deposit in a transformer oil, 
under the conditions of actual use, is an extremely serious matter, 
and one to be guarded against at all costs. At the very lcast, such 
deposit necessitates the cleaning of the transformer coils and the 
filtration of the oil at regular periods, and this operation in itself is a 
costly and at the same time inconvenient matter, as it necessitates 
putting the transformer out of commission for perhaps a day or two. 
If such precaution be not taken in time local overheating and conse- 
quent breakdown may result. 

Being much impressed with th? importance of this subject and by 
the absolute lack of knowledge as to the cause of the formation of the 
deposit, we commenced investigation, and in this research we have 
been greatly assisted by many of the engineers to the large power 
companies and by the transformer makers who sent us samp!es of the 
sludge for examination. "The work we have now done forms a com- 
plete explanation, and moreover has enabled us to put our oils to 
such conclusive tests that we are in a position to guarantee practical 
Immunity where the necessary precautions are observed. 

he causes may be enumerated as follows :— 


(а) Th» deposition of atmospheric dust. 

(^) Th» thickening of oil due to evaporation. 

(c) The action of the oil on th» insulating materials and vernishes 

of the transformer. 

(d) Chemical change in the oil. 

(a) Deposition of Atmospheric Dust.—This is à cause thst is quite 
Casy to overcome mechanically by taking care that both th» trans- 
former and its case are perfectly clean before the oil is put in. and 
thit there is no free circulation of air over the oil when the trans- 
former is in use. The reason why these floating particles adhere to 
the windings is well understocd by engineers to be due to electro- 
static attraction, but this force is not always credited with being as 
strong as it appears to be in practice, although, of course, floating 
particles carried by the upward current of the oil in circulation 
(which, of course, is greatest near the windings) do not require any 
great force to draw them against such current and through the oil, 
but once in contact with the coils they appear to adhere permanently 

(6) Thickening due to Evaporation.—The darkening of the oil is, no 
doubt, caused by the temperature at which it is constantly main- 
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bat in a transformer, and more especially as tho electrostatic attrac- | This form of shock excitation has several defects. Th efficiency 


tion insures any solid matter depositing on the windings. This dis- 
covery is of the utmost importance to transformer users, and would 
at once euegest tests to which their oil should be submitted before 
selection. There are some oils that are affected to a very much less 
extent than others, znd by the careful selection of crudes from which 
the transformer oils are to be distilled, and by their subsequent 
suitable refining, one can guarantee practical immunity from this 
sludge. 

We are still conducting our research on the exact composition of 
this deposit, and on the saponifiable oil which is simultaneously 
formed. 


ON SHOCK EXCITATION WITH QUENCHING TUBES.* 


BY M. WIEN. 


The author has already, in a preliminary note in the “ Physikal- 
ische Zeitschrift,” described a new form of shock excitation, using 
longer spark-gaps, in which, for the purpose of obteining a better 
quenching effect, Geissler tubes were inserted in the exciting circuit, 
in addition to the spark-gap proper. 

To enable others to repeat these experiments the author now gives 
an account of his experiences with such quenching tubes, although 
the research is by no means completed. 

The first experiments relate to ordinary shock excitation with 
longer spark-gaps, no quenching tube being used. The arrangement 
employed is shown in Fig. 1, which is self-explanatory. The coil 
used, with mercury interrupter, gave 7 to 8 sparks per second. The 
exciting circuit I. comprised two condensers with compressed gas 23 
dielectric, capacity 0-86 x 1073 mfd., and an inductance of 35.000 to 
40,000 em. The oscillatory circuit И. contained two similar con- 
densers of the same capacity, an inductance of 39.500 cm., а hot- 
wire ammeter and an additional resistance, R, of manganin wire im- 
mersed in oil. The measuring circuit HH., which was only used as 
control, gave indications by thermo-element and galvanometer. 


LB 


Lil T.E. 

With this arrangement, and using zinc electrodes 1 em. apart, the 
ammeter showed 0-9 ampere in the oscillating circuit, with close 
coupling. On diminishing the coupling and simultaneously regu- 
lating the tuning a point was eventually reached where the sound of 
the spark suddenly changed, the ammeter reading rose to 1-3 ampere, 
and from the shape of the resonance curve obtained with the measur- 
ing circuit it was clear that shock excitation was taking place. The 
degree of coupling at which this effect set in and the value of the 
current depend, under otherwise similar conditions, very much upon 
the metal of the electrodes. From the author's experiments it ap- 
pears that silver evlinders are the best, magnesium the worst. With 
silver and other metals the spark-gap had to be constantly kept illu- 
minated by an are lamp for regular sparks to be obtained, but with 
magnesium this was unnecessary. With silver the critical coupling 
was sharply defined, a small change causing re-ignitions or completc 
extinction, With magnesium. on the other hand, the critical coupl- 
ing is much looser, the change-over ill-defined, while the current 
maximum scarcely appears. The following table shows the differ- 
ence in the intensity of the oscillations excited. F is the length of 
gpark-gap in centimetres, A, the R.M.S. current in the oscillating cir- 
cuit. The resistance R, had the value 0-75 ohm. 


Lan 


Fic. 1. 


F. Magnesium electrodes. Silver electrodes. 
НЕТИ 0-46 amperes — ........... ....... O83 amperes 
WW Asset 0-00 53 S ресе 1:42 Е 

DU ымы DD шо дымы е 175 
а. С 2-05 


э 


The difference in the current in the two cases is especially notice- 
able at the smaller spark lengths. 


— a a 
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is, as will be seen later, at high voltages rather small, even with silver, 
the tuning is difficult and inconvenient owing to the loose coupling, 
while the shock excitation is no longer pure, since the time taken by 
the current in the oscillating circuit to re:ch its maximum is rela- 
tively long as compared with Из dving away. These defects can be 
overcome to a certain extent by tho employment of multiple gaps and 
enclosure of the gap in hydrogen, but it can be more simply and satis- 
factorily effected by the introduction of quenching tubes. 

Shock Excitation with Quenching Tubes. —И in the above arrange- 
ment a suitable Geissler tube is inserted at the point QT, close to the 
spark-gap, the quenching effect is greatly improved ; the coupling 
can be made much tighter, and the efficiency rises. The properties of 
different kinds of quenching tubes will be referred to Jater on, the 
following dealing only in general with the mode of action of such 
tubes. 

Resonance Curre of the Uncouplel Exciting Circuit with Quenching 
Tube. —Th^ insertion of a Geiss'cz tube in en uncoupled condenser 
circuit has a strong influence on the mode of oscillation ; the damp- 
ing is greatly increased and at the same time the curve is shifted to 
the right (direction of increased capacity); the wave-length is hence 
increased. Both these effects. increase with decrease in sperk 
potential. but the shift in the resonance curve is much greater in the 
cese of the tube with silver electrodes than with magnesium etec- 
trodes. For silver, for а spark-gap of 0-5 em. the logarithmic decre- 
ment is 0-8, and the maximum of the resonance curve is shifted about 
12 per cent. ; for magnesium and the same spark-length the log- 
arithmic decrement is 0-35 and the increase of wave length only about 
2 per cent. 

À resonance curve taken of tho oscillatory circuit coupled to the 
exciting circuit shows that, as above remarked. efter insertion of the 


quenching tube a pure shock-excitation is obtained, even with a much 
tightercoupling. If the critical point is passed in msking the coupl- 
ing execedingly close, the resonance curve does not show the usual 
two-humped curve of the coupling waves as is obtained when no 
quenching tube is used, but instead there is a curve with a single, 
though much blunter and smaller, maximum. which corresponds to à 
sort of incomplete shock excitation. This depends прош Ну upon 
the strong quenching effect of the tube; the re-ignition takes place 
irregularly—sometimes there is only one—and the spark dies out at 
the second minimum, or re-ignition occurs twice and the spark diss 
out zt the third minimum, as has been shown by Rau.* Tho 
author has only seldom succeeded in securing such regularity of dis- 
charge that during a quarter of an hour all the sparks, without excep- 
tion, have been regularly quenched. 1t is, however, fairly easy to 
arrive at a condition where re-ignition occurs in only about 1 or 2 per 
cent. of the sparks, which is of no practical importance in applica- 
tions of the method. In all cases where the number of re-ignitions 
exceeded 20 to 30 sparks—which would he likely to cause trouble in 
measurements—the author has added a sign to indicate that the con- 
ditions were irregular. 


Investigation of the Working of € uenching T ubes.—Since the quench- 
ing takes place in the immediate neighbourhood of the electrodes t ho 
shape of the tube has little influence. The simple wide tubes shown 
in Fig. 2 (а) have proved suitable for general use. Another form. 
which enables cooling means to be applied to the whole tube, is shown 
in (b) of Fig. 2, the tube being cooled by immersion in oil. Yet 
another form. with the electrode tubes ground in (c of Fig. 2), 
enabling the latter to be changed, has also been used. 

In Ще preparation of а quenching tube it is important to see that 


а. _———-.-—_-—————" 


* * Jahrbuch der Drahtlosen Telegraphie," IV., р. 52, 1910. 
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Spark length, Kv. Ar. Amps. Аз. Efficiency 
p.c. 


the interior of the tube is clean and without the least trace of grease. i 
; | р | im- in em. 

The working on first being evacuated is not regular, but it soon im Е 03.176... L0 n 092... 634. 634 
proves with use; the tube as a rule then remains usable for quite a | Aluminium tube. 165 22:0 351 146 2.43 69-2 
time—often for months—until it is finally destroyed. | 1.83 524 836 5. 345... 690 ... 780 

Influence of the Coupling.—On diminishing the coupling between Silvar fuese 2.45... 645... 13-4 ... 440... ПЗ... 837 
the exciting and the oscillatory circuits, from the critical value down- | One copper tube LO ..314 .. 30 .. 195... T2 .. 73-2 
wards, the current in the latter circuit only decreases very slowly. 2.0 26-5... 975... 3:80... 8:37 ... 86-0 


In tubes with aluminium, silver and copper electrodes the coupling 80-4... 197°... 5725... 160. ... RIO 


30 ... 
Two copper tubesy у “ ат an On. ) 
could be made three times werker (2 to 3 per cent.) than the critical | U 0 о 31 6... 66%... 95.3 ... 80-0 
value (8 to 10 per cent.) without the current falling much more than | The determination of the efficiency is naturally attended by an un- 


20 per cent. from the maximum value. certainty of some few per cent. ; the efficiency is, however, certainly 
| E higher with copper and silver tubes than with magnesium and alu- 
Influence of Pressure. — Pressures ranging between 0-015 mm. and minium tubes, and ís also higher with small electrodes than with 
200 mni: of mercary were tried and it was found that only at the large ; it also increases with the sparking potential up to a maximum 
lower pressures did tho quenching effect become irregular; the best | a+ дог 2.5 cm., actually reaching 86 per cent. with potentials of 30,000 
pressure lies between 0-1 and Imm. The nature of the gas em- | volts and over. The efficiency is not noticeably dependent upon the 
ployed has little influence; hydrogen gives, however, a slightly | resistance in the oscillatory circuit. Its high value as obtained in 
better quenching than the other gases (air, carbon dioxide). these experiments is attributable to the small losses in the exciting 
Influence of the Electrode Metal.—The meta! of which the electrodes circuit (owing to the compressed gas condensers, heavy connecting 
are made has а considerably greater influence on the results. Small | leads, &c.) The losses in the condensers with shock excitation are not 
cylinders (1 em. in diameter and 1 em. long) of different metals were | so important as in the case of ordinary excitation; but still, on sub- 
tried in the experimenta! tube described (Fig. 2, с), and it was found | stituting Moscicki condensers for the com pressed рач condensers, the 
that silver gave tho best quenching. magnosium the worst; alu- | ammeter reading was reduced by 16 per cent., and tho efficiency sank 
minium comes between the two, end has а very marked quenching | from 80 to 69 per cent. | 
effect, although it cannot be used at such high potentials. As re- Experiments with Higher Powers.—To arrive at larger outputs there 
gerds size, with larger electrodos (20 sq. cm.) the same degree of | are three means available: Increase of voltage. increase of capacity 
coupling could only be reached with lower gas pressures ; while the | or increase of rate of sparking. The best voltage as regards effi- 
R.M.S. current in the oscillatory circuit is larger with the smaller ciency, as has been seen, lies between 30,000 and 60,000 volts, while 
electrodes (5 sq. em. and 1 sy. ет.). On the other hand, with high | to arrive at large capacities the gas condensers available were insuffi- 
potentials and low pressures, the quenching effect is often difficult to | cient. Moscicki condensers were, therefore, used. The spark rate 
obtain with sma!l e'ectrodes ; severa! tubos with very small elec- | was increased by using a Boas resonance transformer, with which 
trodes have, however, worked perrectly and regularly even when a considerably greater powers were obtained up to 1 kw. The trans- 
16 times greater capacity (13:7 x 10-? mfd.) was emploved. former was supplied with alternating current at 50 cvcles per second, 
Influence of the Sparking Potential and the Ca pacity. —On increasing and gave, according to the sparking potential, 100, 50, 33, &c.. sparks 
thasparking potential the quenching effect is diminished; the coupl- | per second. The quenching effect was secured by the employment 
ing his to be m:de weaker for the same gas pressure. The limit | of the same quenching tubes as were used before, the heating, even 
appears to be the potential corresponding to a spark length of 2 ст. with $} kw. passing for a whole hour, being quite small, only warming 
The intluenee of ezpaeity is very smell; with the same tube good 


up the oil bath (of 2 litres’ capacity) about 12°C. 
results were obtained with expacities аз widely divergent as 10- and With a low spark frequency the results were practically the same as 
2-4 x 10-2 mfd. previously ; with higher spark rates, 33 or 50 per second, the sparks 
= Use of Two Quenching Tubes in Series.—Tho quenching cflect is became irregular and the ећсіспсу somewhat low, in no case rising 
improved by using two tubes placed in series, and with this arrange- | #bove 472 percent. Rotation of the electrodes showed no improve- 
mont tighter coupling can be reached if required. Both tubes must | ment. but an air blast directed on to the gap served to make th» 
naturally hive about the same quenching cffect, as otherwise the | quenching effect and also the ammeter reading very regular for a 
eddition of a badly quenching tubs would hive по effect. The follow. | considerable period, the sound of the spark assuming a quite musical 


E * t so E e è : 
ing figures show the zdventege obtained by the use of two tubes :— tone. T he efficiency is also improved, as will be seen from the following 
table, which gives results obtained with a tube having copper electrodes 


ene 


Maximum coupling Current. 
Aluminium tubo Г. ........... . Opercent,  .......... 2-0 amperes. Spark No. of sparks Au’ Amps, Аз Efficiency 
Aluminium tube IL ............ in nott ых 9.05 ,, length. per sec. pe 
Aluminium tubesl.and IL... 10 p 0 .... puse: uA DO. uu [0:5 .. 100 .. 52 .. L9 .. 264 .. 50-7 
Mg spark | 0-75 ... 50 ... 140 .. 30 .. 657 .. 469 
gap 4 0-75 10) ... 300 ... 36... 946 .. 473 
s P. 


It does not follow that the efficiency is increased, since with the two 
tubes the resistance is greater thin with a single tube ; but by the use 
of two tubes in series 2 good quenching effect could be obtained at the 
higher potentia!s, regular quenching being obtained with а spark 
length of 3 cm., and even with 4 cm. a considerable improvement 
Was observed, as well as an increase in the current. 

The Efficiency with Shock Evcitation.—Tho efficiency with the 
shock method of excitation is the greater the less energy is used up in 
the exciting circuit till extinction takes place. The total output is 
determined from tho relation qi= ХС, У,2, where N, is the number 
a sparks per second, C is the capacity and V the sparking potential. 
The output A, of the oscillating circuit can be obtained in the case of 
pure shock excitation, simply from the ammeter reading and the 
restance, which latter can be either calculated from the resonance 
current, or else measured by insertion of an additional resistance in 
tho creuit. | The efficieney is thon given by the ratio A,/A,. Efti- 
aney measurements, with shock excitation, but without quencbing 
tubes, and for longer spark lengths, were carried out, using silver and 
alee magnesium electrodes. ‘The following results were obtained 
with silver electrodes 5 em. in ditmeter ; the potential was obtained 
from Müller's results :— 


LO .. 100 ... 400 ... 55 ... 2310 .., 5353 
Lo ... 100 .. 820 ... 72 ... 3790 ... 4023 
Ag spark- f LO ... 50... 2382 0. 40 0. — .. 504 

gap ULO  .. 100 .. 4230 ... 57 .. — .. 505 

In some other experiments with two aluminium tubes in scries 
with A,/—950 watts and 4,—485 watts the efficiency was 51 per 
cent. The value of the efficiency depends upon the right kind of 
blast being used ; but this is a technical matter which can be con- 
sidered as solved by the air-blast arrangement of the Badische 
Anilin-und Sodafabrik. The efficiency of 55 per cent., it should ho 
borne in mind, includes the loss in the resonance transformer the 
charging loss at low frequency and the discharging loss at high fre- 
quency in the Moscicki condensers. Allowing for these, the efti- 
ciency of the shock excitation alone reaches here also the hich valuo 
of 70 to 80 per cent.. as previously found. j 

The possibility of utilising quenching tubes for the purpose of shock 
excitation, with small and medium powers, and hence for laboratory 
purposes, has thus been demonstrated. Whether they are suitahle 
for large powers such as are used in practical radio-telegraphy 
depends chiefly upon whether it will be possible to make tubes which 
can support continued heavy loads. The previously deseribed forms 
of tube easily become spoilt when subjected to long-continued dis- 


"piri length. Kilovolts. At A2 Efliciency. 
D ет....... 176 us , м: .... 0252. ...... 502. percent. i 
FO, . 31-4 He nt Est 47.5 pere charges from the resonant transformer ; firstly, because of the elec- 
e зл T eee € $b “Wade 59 JL o 5999 Ы > р ` Ы P "n T у . . 
2 РЕТ 443... LIS шш. 30 ... 36-3 „ trodes he coming heated, and then owing to the glass cracking at the 
О neve: 060 .... 2405 .... 3/5 ..... 31.2 » leading in point of the platinum wires; but, above all, a gradual 
change of the electrode surface sets in. which shows itself in the fact 


In the cas i TT i 
se of magne: 2 , | . ee 
greater than 22.7, en a the ies. at all ds оси never'{ that the points of light which accompany the strong discharges 
falls off rapid! | а iis ^5 with silver, as can be seen, the eificieney | gradually disappear from the surface of the electrodes, and show 
Efri yat the longer spark lengths. themselves more around the leading-in wires, where they form a 
ic with Quenching Tubes. Тһе following results were ob- | bright bundle of rays. In this manner the glass at these points gets 
ee ith the same arrangement as above but with quenching tube 1 eaten away. and the tube destroyed. 
| ‚ Magnesium electrodes were used. * Irregular, 
Е*2 
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Те. : Holborn „8383 Tela. : ELECTRICIAN NEWSPAPER LONDON. 


(Two Linea). 


АЦ Lettera relating to Subscriptions, Advertisements and other. business 
matters to be addressed Publisher, " Tue ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and Р.О.в to be crossed “ Coutts & Co." 
All Editorial communications to be addressed to Tne EprroR. Letters 
for insertion in “ Tue ELECTRICIAN," or containing questions, to be 
accom panicd by name and address of the writer as evidence of good faith. 
No notice ts taken of anonymous communications. 

"Tug ELECTRICIAN " offers execptional advantages to Advertisers, and 
has an influential circulation all over the World. This statement te 
quarantced. 

Advertisement Rates, dc., forwarded on application to the Publisher. 
TrADE ADVERTISEMENTS intended for the current issue must reach the 
Office at latest by Wednesday evenings post. Renewals of expiring 
Advertisements and alterations to standing Advertisements by first post 
Wednesday. Wrapper Advertisements by first post Wednesday. 
Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVERTISE- 
MENTS accepted up to 9.30 P.M. Thursday. 


ты 
“THE ELECTRICIAN’? INDUSTRIAL SUPPLEMENT. 
With “ Тнк ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplements,” to be published from time to time 
with “THe ELECTRICIAN." The fifty-third issue of tho Supplement 
published (Gratis) with the number of “THe ELECTRICIAN" for 
September 23, 1910, was the last of the monthly issues. “THE Сом- 
MERCIAL AND INDUSTRIAL SUPPLEMENT” to “THE ELECTRICIAN " is now 
issucd weekly (Gratis). It will be found towards the end of the present issue. 
Hout ee dva dtl RR 


ELECTRICITY SUPPLY TABLES AND DATA. 
This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and сап be obtained complete in handy book 
form, price 6s. 6d. post free, ог on very hard paper for rough ог 
constant use, price 85. 6d. post free. А complete Index is included. 


SPEOIAL NOTICE. 
NOW READY. 


Vol. LXVI. of “Tue Егествастам.” Bound in Publisher's covers. 
Price 17s. 64. Postage U.K. 1s. extra, abroad 2s. 64. 
Cases for binding Vol. LX VI. are now ready, price 2s.: post free, 28. 5d. 
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THE REVIVAL ОЕ THE PRIMARY BATTERY. 


Some 20 vears ago there was no more popular subject 
than the primary battery and its possibilities in regard to 
the supply of energy for lighting. In the minds of the 
general publie there was alwavs a good chance of the 
battery competing against а publie supply, and arguments 
to the contrary were generally of little avail, Even when 
it was realised that zinc was an expensive metal for the 
purpose of generating electrical energv in competition with 
coal, the possibility of using bve-products was brought 
forward as a further argument in. favour of the primary 
battery. This idea was carried so far that the chemical 
products were apt to be looked upon as the main part of the 
business, and the supply of electrical energy as the bye- 
product. There was always wanting, however, a sense of 
proportion in the minds of the promoters of such schemes, 
and failure was the natural result. 

In later years the zine battery was dropped for this 
purpose in favour of the carbon-consuming cell. The idea 
of obtaining electrical energy direct from carbon instead of 
using à roundabout method of combustion coupled with 
thermal and mechanical transformation has always been 
fascinating, and many people have worked at the idea ; but, 
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unfortunately, carbon as an element is particularly ill- 
qualified by Nature for the production of electrical energy 
voltaically. Whether some other method of using carbon 
for this desirable end will be evolved, time will show ; 
certainly at present there does not seem much prospect 
of producing а carbon-consuming cell pure and simple. 
In some cells, such as that of Borcuers, it has been 
assumed, without any good evidence, that {һе carbon 1s 
oxidised voltaically ; and in others, such as that of JACQUES, 
that voltaic action was the source of E.M.F., whereas а 
thermo-electric origin is much more probable. 

We need scarcely remark that the day has long since 
passed when zinc was regarded as а possible competitor of 
coal This, however, does not mean that а good primary 
battery would not be an extremely useful piece of apparatus. 
The defects of the usual primarv cell are want of convenience, 
want of cleanliness, and the fact that the current falls off, 
due to polarisation, after a comparatively short time. When 
once the current has begun to fall seriously then there 15 
nothing to be done but to re-charge the battery, and this 
is generally an operation that is by no means convenient. 

Elsewhere our readers will find an account of the Benkó 
primary batterv, as described by Mr. W. Ц. Coorer in а 
Paper accepted bv the Institution of Electrical Engineers. 
This battery is of considerable interest, as it appears to 
utilise a new principle of overcoming polarisation. То this 
end the electrolvte is allowed to flow through the carbon 
plate continuously, so that the reduced products caused by 
polarisation are removed as rapidlv as thev are formed, and 
therefore the current can be maintained at its proper value 
up to a certain limit so long as this flow of electrolyte 
continues. Owing to the special construction adopted, 
the output obtained is very high, the resistance being par- 
ticularly low. Since the batterv uses zinc and a bichromate 

solution, it need scarcely be said that the cost per kilowatt- 
hour is necessarily high compared with the cost of cnergy 
obtained from public mains. Further, the cost of energy 
will depend upon the wav in which the battery is used— 
that is, whether it is so used that the olectrolvte is fairly 
exhausted or so that a good deal of waste takes place. On 
the other hand, the first cost of a battery of this kind is 
quite low compared with the cost of the usual generating 
plant, consisting of an oil engine set, and but little space is 
required. It must be remembered that the use of metal 
filament lamps on 25-volt circuits has very materially 
altered the situation, and has rendered very much easier 
the equipment of quite «mall installations than was the case 
a few vears ago. Whereas the handling of a battery The book атт at removing what the authors claim to he а 
gving 100 volts might be troublesome, the maintenance | common failing ш the elementary teaching of pliysies—viz., 
of а battery giving 95 volts would be a small matter | (12% x ii. d are muiply stated, 
in comparison. There are many small country houses Шш TA AL "s i ү у da oe һу 
\ | stration: \ xperments and practical applica- 


Where electric light would be much appreciated, but whose | tions.” They claim that a method of treatment that develops 
the subject from the concrete experiences of the learner is the 


Owners are unwilling to spend money on oil engines and plant | hod tl | 
at |e о б, only method that vives mastery he subject-mi | 
of that kind requiring rather special working; yet such 3. Po y of the subject matter, and 
people would f | hi 1 | provides the pupil with real training in scientific thinking. 
| ша frequently not object to paving a somewhat Probably it is safe to say that the majority of teachers would 


high price per unit if the energy could be obtained con- | support this view. 
The authors, in accordance with these ideas, consider it 


уешен у. It secms not unlikely that the Benkó primary 
battery, if properly developed, will meet cases of this necessary to postpone the subjects of velocity and acceleration, 
kind and will " p aos у. s [ absolute units of force and energy, coefficients of expansion, 
EL cause an extension of electric hghting in | ge. to the second part, and omit altogether such matters as 
directions where it is not at present available. magnetic moments, the tangent galvanometer and terrestrial 


REVIEWS. 


(Copies of the undermentioned works oan be had from THE ELECTRICIAN Office, po:t 
free, on receipt of published price, adding 84. for books published under 38. Add 


10 per cent. for abroad or for foreign books.) 
aim taceant 


Notes on Applied Mechanics. By R. H. \"нагнам. M.A., B. Sc. 
and С. РавесЕ. (London: E. Arnold.) Pp. 206. 4s. 6d. net. 


It is pointed out Бу the authors that this work is primarily 
intended for the use of Naval Cadets who are being trained 
under the New Scheme, after thev leave Dartmouth, for their 
six months’ work in the two training cruisers. It is the out- 
come of experience which has been gained in teaching on board 
those ships, and deals with as much of the subject as can be 
covered during that period without runniug the risk of sub- 
stituting mere cramming for careful and svstematic teaching. 
From this it will be seen that the work is Бу no means ele- 
mentary in character ; indeed it is only suitable for those who 
have already received a fairly good grounding in mechanics. As 
is only to be expected, the subjects dealt with are treated 
principally from a naval point of view, and the majoritv of 
examples given, which are all carefully and accurately worked 
out, are such as would not onlv be of interest to a naval student, 
but such as might, and, indeed, frequently would, arise during 
the course of his work. It is not to be supposed from this that 
the text-book is only suitable for Naval Cadets ; on the contrary, 
it is a valuable treatise on the subject of applied mechanics, 
and should be of use and assistance to all students desirous 
of completing their knowledge. 

The opening chapters deal with the fundainental and derived 
units, instantaneous centres, machines (considerable attention 
being given to pulleys), and frietton and power measuring 
devices. Perhaps one of the best chapters, although it is 
difficult to discriminate amongst so many of almost uniform 
excellence, is that which deals with relative velocities and 
problems thereon. The explanations are given simply and 
distinctly ; every point that might present difficultv 15 made 
clear, and the examples chosen are such as are of special interest 
to all whose work is or will be in connection with machinery, 
Other chapters deal with kinetic energy and momentum ; 
flywheels; simple harmonic motion; engine problems, 
including curves of effective steam pressures, aud crank efforts ; 
stress and strain; bending moment and shearing force; 
beams and struts; torsion; frameworks, &e., and projectiles. 
The range of the book is, as will be seen, wide, and it is difficult 
to mention any portion of the subject that has not received 
adequate treatment. The authors are to be congratulated on 
the able manner in which they deal with the various points, and 
the work 15 one which can he recommended to all who wish to 
improve their knowledge of applied mechanics, G. В. B. 


Physics, By C. В. Mann and С. R. Twiss. (Chicago & New York: 
Scott, Foresman & Co.) Pp. 424. 

This work, which is intended for beginners in the subject, 
is divided into two parts. Part. 1. consists of 15 chapters, 
рр. 17-299, dealing with Mechanics, Heat. Вену and 
Magnetism, Sound and Light: and Part JI. contains an 
additional SIX chapters, Рр: 303—417. treating of the more 
difficalt points encountered, 
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magnetism. Moreover, they discuss lenses before mirrors, | and of the attainments reached by the pupils of the secondary 
and colour is studied before refraction. But, on the other | schools, since it is to them that the universities and the technical 
hand, we find included many points not often mentioned in ae d е ы d 2 oe 

ie а cB NA ^ ^ secondary )0]s от as Ci - 
Соо а келшы ЕГ) Aron ah pan ошо factory eredentiala—should receive State recognition, and be relieved 
electric motor, dynamo, telephone, telegraph, three-coloui from all external examinations, and their lezving certificates (duly 
work, aeroplane, steam turbine, wireless telegraphy, electron safeguarded as to subjects and length of course) be accepted by higher 
theory, radium, &е. The result is a most “readable” book, | institutions of learning throughout the Kingdom as giving complete 
perhaps one of the most interesting works on elementary | and satisfactory evidence of fitness to enter upon a further stage of 
phvsies that could be found. advanced и у. In my opinion no reform is more urgent than this. 

Forty-two vears ego there was published in this country а book 
than which there has been nothing either said or written which more 
роту puts before the nation its educational needs and the right 
measures to supply them. ] have in mind J. Scott Russell's epoch- 
masking book “ Svstematie. Technical Education for the English 
People.” The author came to the conclusion that the English 
nation was nearly the worst educated of the peoples of modern Europe, 
but that no people would be more responsive to the pains and care 
of the statesman who should undertake measures for their general, 
scientific, and technical education. And now, in 1911, the pleas and 
remedies put forth in Scott Russells book of 1869 remain as cogent 
and as greatly in need of enforcement ав on the dav they were written, 
and as directly applicable to the present conditions of industry. We 
were а generation behind the German nation in 1869, and we are 
hardly less so to-day. 

The reasons are not far to seek. For the first three-quarters of 
the 19th century our people were neglected by their leaders. Neither 
elementery, nor secondary, nor university education received at- 
tention. Not so with Germany. The progress of scientific discovery 
found Germany ready. In her numerous universities and technical 
high schools there were men in large numbers who, by reason of their 
scientifie training, were preparcd to take advantage of possible scien- 
tific industrial developments. In no other way can the phenomenal 
advance of the German nation be explained. and the evidence of this 
advance is seen in her enormous output of tine chemicals—which has 
enabled her to put the whole wor'd under toll— in her great mechani- 
cal and electrical engineering developments, and in her mercantile 
marine. She has created, as Bismarck described it with a certain 
evnicism, an educational proletariat ; but this only meant that she 
hid at command a vast supply of educated labour, the very instru- 
ment necded to turn scientifie discovery to practical account. 

It is perfectly true that we, too, have made great advences in all 
departments of education in the 40 vears under review, but we cannot 
le»ve out of consideration the feet that Germany was ща position 
which enabled. her at the very beginning to seize the opporcunitics 
offered. Thus, whitever be the progress we have mado, the advance 
of Germany his been maintained, and in зот? departments of indus- 
try hor position is now apparently bevond serious challenge. 

How thon do we stand from the point of view of our educational 
means and resources? We are only just beginning to make really 
effective our facilities for secondary education. The average school 
life of the pupils in our secondary schools is. however, hardly more 
thin three and a hof vears. possibly less. So Jong as this prevails 
there cannot possibly be any satisfactory supply of students to the 
universities or to technica! schools of high grado, nor can the teaching 
in these institutions be of a satisfactory standard. 

We have largely increased our facilities for scientific education. 
The United Kingdom now boasts 18 teaching universities as com- 
pared with half that number 60 vears ago, and the enrolments, in- 
cluding the students in university colleges, possibly reach 40.000. 
Summary —The author discusses the reasons why this country is be. In th» 22 universities in the Germain Empire. the m s 
hind other countries in regard to education. In spite of the fact that nearly 58,000, but to these must be added the students enrolled 1 


the facilities for higher technical instruction have been considerably the 10 technical high schools. namely, 15.885, making the total enrol- 
increased, the number of students studying science as applied to | ments nearly 74.000, whilst the age of entrance and the state of pre- 
manufacturing industry is small. Tho author especially pleads for а 


paration required is admittedly much beyond that prevailing in this 
keener appreciation of the value of knowledge and the subordination country. By the recent regulations entrance to the technical high 
of the passion for games. schools requires not only the certificate of complete attendinee at а 
. : | | Gymnasium ог Вой Gymnasium or an Ober- Realschule, but а year 8 
Owing to the absenee of any returns which give, with even an AP- | preliminary experience in à works as well. This all helps to esta- 
proach to accurecy, any informstion as to the number end quality [ Disha position of intellectual st rength which goes far to explain the 
of the пи engaged in higher technica] mstruction, И is ex- | industrial and commercio! position of Germany to-diy. 
tremely difheult to make fruitful comparison between the facilities It is extremely important to remember the extent to which this 
offered in the United Kingdom and those available abroad, especially f КТИ al v for the supply of raw 
in Germeny. Whilsc we heave the present confusion in our statistics. алш кз 1 SM focum и his regard 
we can never hope id^quately to realise our true position in relation пеш for conversion into erticlos of use, and that K : P id 
to foreivn. nstions, especially bor hase avdo-ére-our connneceial and ys enjoys no advantages, às Ц did formeriv, over s RA T de 
industrial competitors. It is not. however, by a mere comparison of чүш or the United States, Even the advantage уй A | ) e 
i institutions : | ү; | in the supply of fuel ready to hind as а source of cheap power 15 now 
technical institutions о D и шоо in them thet we ean | largely neutralised by the advent. of electricity. And because of 
спу dta tente ашна ш is и n say, Germany and the very prodigality of our resources in coal, we have neglected in 
the United Kingdom. We must know something of the range of bue mcasusc Losi ude ЕВЕ еа paner: 
studies, of the length of school hie, of the methods of STEEN, Witness for example th» production of coke used for motallurgical 
ж Abstrect of a Paper read at the Imperial Education Conference. purposes. Our method of production by means of wasteful ovens 


There are 220 illustrations and three plates, and а good 
summary, and a set of really excellent questions 13 provided 
at the end of each chapter. В.\У.С. 


The Standard Handbook for Electrical Engineers. Third Edi. 
tion. (New York : McGraw-Hill Book Co.) Pp. хи. + 1497. 


И 15 less than two vears since we received the first edition 
of this Handbook ; hut already a third edition has made its 
appearance. In view of the fact that the number of pages 
has been increased by about 270, it is evident that considerable 
alterations have been made in the text. In this connection 
the publishers believe the present edition to be a triumph for 
the unit " system on which the book was compiled, and which 
permits thorough revision of any part of the work. The need 
for such a thorough revision as is mentioned in the preface 
certainly somewhat reduces the value of previous issues. 

The Handbook still comprises 20 sections ; seven of these are 
contributed by Mr. О. А. Kenyon, who is also joint author of 
three other sections. Section L, dealing with units, has 
received little alteration. Section 1L, however, has been 
considerably enlarged, the general theory of electric and 
magnetic circuits having been entirely rewritten, and the 
calculation of inductance and capacity being given in greater 
detail. Descriptions of several new instruments have been 
included in Section III. on " Measurements and Measuring 
Apparatus.” 

The greatest addition, however, has been made to Section IV., 
relating to the " Properties of Materials,” which has been 
nearly doubled in length. We notice that the term 
“aluminium ? now replaces the Americanism “ aluminum ” in 
the Tables. The article on the magnetic testing of iron. has 
been entirely rewritten, and now deals very fully with this 
subject. А valuable addition is also the sub-section giving 
data of a large number of resistance allovs, | 

As it is Impossible to refer to all sections in detail it must 
suflice to sav that the chief alterations and additions have been 
made to those parts of the book which treat of transformers, 
motors, central stations, transmission and 
electric locomotives, telephony and standards, 

An improvement that will be appreciated by the busy 
engineer 15 the thumb index to the various sections. | 
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of the beehive type has been entirely superseded by those devised in 
Germany, and firms in this country building coke ovens accept designs 
of German or continental origin. The truth is, we have got to realise 
the hard fact that material conditions are tending towards equili- 
brium, and that superiority can only be maintained by a sedulous 


cultivation of brain power and a firm discipline. 


The facilities for higher technica! instruction in the United King- 
dom it must be admitted have been largely increascd, in considerable 
measure as the result of the Technical Instruction Act of 1889 and 
the Customs and Excise Act of 1890, yet it is certain that the number 
of students in our universities who are studying science with a view 
to its industrial applications is small by comparison with those so 


engaged in universities and technical high schools abroad ; and still 


more unsatisfactory is the small number, having regard to the enor- 
mous industrial enterprises in which the nation is engaged. and which 


gave it at the present time the first place in the whole wortd. 


Of the 74 technical institutions which comprise the Association of 
Technical Institutions, only 27 hzve any day-students over 16 years 


of age taking 20 hours per week in science as applicd to manufactur- 
ing industry, and the total number so engaged is only 1,842, or less 
thin half the number to be found in the Technical High School of 
Charlottenburg, or of Munich, or of the Institute of Technology at 
Boston. Moreover, the students of the former are enumerated аз 
from 16 years of age in place of 18. and are in most cases admitted on 
а not very satisfactory standard of examination, and further include 
subjects in their course to be found abroad only in Gewerbe ог special 
schools. The Board of Education in its report for the year 1909-10, 
issucd only а few days ago, states that —'* The total amount of ad- 
vanced instruction of the kind provided in technical institutions is 
still disappointingly small. In some of the more important industries 
as, for example, engineering. the instruction is largely utilised by 
students ; but in а great many others the supply of students is very 
small. It is to be deplored that there are several schools in which the 
well-equipped staffs and the excellent equipment practically stand 
idle in the day-time through lack of students." 

Out of 3,400 day students enrolled in recognised technical insti- 
tutions in 1908-9, there were 211 students under 16, and only 1,990 
took full courses of instruction. Of these, 406 were engaged in work 
of the third year, and 125 in still more advanced work. 

_ As an illustration of the different attitude towards technical train- 
ing of an advanced character mainly devised for men intended for 
responsible positions, the present author submits a statement respect- 
ing the textile schools in this country and in Germany. 

_ To those desirous of pursuing the subject of technical training, I 
can commend nothing better or more stimulating than a careful 
perusal of the Diplomatic and Consular Reports on Scientific and 
Technical Education in the German Empire, prepared by Dr. Rose, 
and issued by the Foreign Office. They are a mine of information. 
and show with striking clearness the wealth of provision made to 
supply efficient training in every industry of importance, and for all 
grades of their service. We suffer in this country from a want of 
Appreciation of the value of scicntitic knowledge and investigation 
In Из application to manufacturing industry—first by the employers 
end directors of industry. and second, by the immediate managers, 
Whose indifference often amounts to serious hostility. Not until 
the great industrial concerns are recruited more largely thin is now 
the case from the product of the schools will there be any serious 
change in this regard. 

There is not only the indifference of employers and mangers to 
contend with, but the short-sighted policy of parents and students, 
who take the most empirical views of the training upon which the 
latter desire to enter. It is imagined that technical training is a mere 
matter of manipulation, of dyeing without a knowledge of chemistry. 
of engineering without an efficient training in mathematies.mech^nics, 
and physics, It is not sufticiently realised that the training given 
8 to put the student in the position, not only of clearly understand- 
Ing the raison d'étre of the processes in which he will be engaged, but 
of being able to appreciate the value of problems as they arisc, and 
to enter intelligently into their carcful investigation. 

No one doubts the Englishman's capacity—there is striking evi- 
dence of it, both at home and abroad; it is his salvation. but as 
the head of a. large American engineering firm in this country, himself а 
à technical high school graduate, once said to me, “ I am astonished 
at the capacity of the Englishman, but why does he not add know- 
ledge to it ? " 

1 would not have it understood that there has not been in the lest 
CW years a very considerable change for the better in the attitude 
and sympathy of employers in their appreciation of scientific and 
technical training. Many large firms and some public companies 
have made known schemes and conditions of admission to their 
service, requiring, according to the position sought. certain definite 
attainments, . lt would be of great public advantage if there were 


published a list of firms and of public depart ments who have definitely 
laid down schemes of admission to their service based upon educational 
requirements, and such firms will gain enormously by their enligh- 
tened policy. Moreover, there would further be a great advantage 
if in Government and municipal undertakings there were offered 
definite opportunity of practical experience, if only for a limited time, 
to duly accredited students. | 

Аз г nation, we show ourselves impatient of theory, and place our 
faith in the practical man. We have had, perhaps, some justifica- 
tion for this in the past conditions of industry, but the progress of 
science has made the theorist indispensable. It can be shown con- 
clusively how completely modern industrial developments find their 
beginnings in the long-continued, patient investigations of the scien- 
tific man in the laboratory, equipped with implements of precision, 
and conditions indispensable to exact and fruitful research. We 
cannot afford that all this work, depending upon high scientific train- 
ing and upon the application of the finest scholarship, should be 
done mainlv abroad. 

The provision for higher scientific and technical instruction in 
evening schools since the Technical Instruction Act of 1889 has much 
incrcased in volume and in quality, and in late years especially in 
efficiency of organisation, but from the very nature of the conditions 
it is not possible to give. except to a limited extent, really advanced 
teaching in science or technology to evening students. Indeed it is 
only possible to arrange it in localities exceptionally situated, where 
the population is large. and where the industrial conditions are such 
as to attract a high type of workers. It is in the North especially 
where these conditions prevail. And as to higher technical instruc- 
tion, sò important to those engaged in industry, the records of the 
Board of Education and of the City and Guilds of London Institute 
show only a very small proportion of successes in the honours stages 
of the various science and technical subjecta. 

My words are г plea for a keener appreciation of the economical 
position, of the value of knowledge, of the need of sound theory, of 
the necessity for a more determined sacrifice of time and money, and 
especially are they а plea that our young men should subordinate 
the passion for games, which seems on the increase with all classes, 
to a keener intellectual] zest. How few of our college students in the 
precious closing years of their student life are content to shorten a 
summer vacation that they may take advantage of practical expe- 
rience in the factory, or mine, or workshop? Yet this, as I well know, 
is à commonplace with a foreign student. 

I am keenly sensible of the struggle into which we have entered 
with the best-equipped nation in the world so far as education is con- 
cerned, and I do not wish to sce my countrymen fall behind in the 
race because of lack of enterprise or of shortcomings in education, 
and I am sure I speak the mind of the best men of our nation, who, in 
no alarmist spirit, but in cool, calm judgment. declare that her doom 
is surelv set, unless, with the courage that has hitherto never failed 
us, we risc up and provide for our people the means of the highest 
education, alike in their best interests as human beings and as need- 
ful for the maintenance and development of her trade and industry, 


CORRESPONDENCE. 


опис boe 
THE ORIGIN OF “ ATMOSPHERICS" IN WIRELESS 
TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The thundery weather of the past few days has given 
me an opportunity of proving. beyond a doubt, the cause 
of at least the far larger proportion of the atmospherics, or Xs, 
so troublesome in wireless telegraphy. The observations were 
made at a small station at Bushey, which I have recently put 


up for the purpose of studying these phenomena. 
The enormous increase in the number of Xs observed at the 


‘station on Wednesday evening, when severe thunderstorms 


were taking place in Devonshire, is merely a confirmation of 
my previous observations. The actual proof of the origin 
of Xs was not made until Saturday night. 

At about 8 p.m. on Saturday evening a sharp thunderstorm 
passed over the station and travelled off in a north-easterly 
direction, leaving the sky clear overhead. The thunder soon 
became inaudible, showing that the storm was a£ least 15 to 
20 mules off, although flashes occurred very frequently in the 
bank of clouds on the horizon. At 8:45 p.m. I commenced to 
observe these flashes, at the same time listening In my wireless 
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receiver. At every flash, and absolutely simultaneously with st, 
an ordinary X was audible. At about 9:24 p.m. two flashes 
occurred in quick succession in the same locality—a phe- 
nomenon I have frequently noticed in thumderstorms—in the 
telephone of the wireless receiver there was simultaneously 
audible the double knock so characteristic of many Хз. Later 
on a flash produced a sharp hissing X, lasting an appreciable 
fraction of asecond. This flash was no doubt a quick succession 
of partial discharges, though these followed so rapidly as to he 
indistinguishable to the eye as separate flashes. Visual 
sensations being semi-permanent, it is, cf course, difficult to 
distinguish successive flashes from one another unless they are 
separated by quite a large fraction of a second. | 

In all I observed from 40 to 50 flashes during the evening. 

My conclusion is that every visible flash without exception 
gave rise to an X, also that the single knock, double knock and 
the short hiss or rattle are produced by discharges apparently 
common tn any ordinary thunderstorm. 

Having thus established that every distant flash is the cause 
of an X, it is of interest to estimate roughly the number and 
distribution of thunderstorms requisite to provide the Xs 
actually observed in wircless stations. On Saturday. the 
storm being a comparatively small one, flashes occurred at 
intervals of from one to two minutes. Very much greater 
spark rates are often observed. From my own experience I 
may mention three cases. The first was at Rouen, m. the 
valley of the Seine. The thunder rolled absolutely con- 
tinuously for 43 minutes. There was no rain, and during the 
whole time the sky overhead was lit up with а succession of 
flashes so rapid as to produce an apparently continuous 
shimmering light on the houses opposite my window. The 
second was on the Firth of Clyde, when over 900 flashes were 
counted in three hours, giving an average of over five flashes 
per minute. The third was in the Highlands of Perthshire. 
Here the thunder rolled practically without cessation for two 
hours and a quarter, flashes being almost as continuous as in 
the storm observed at Rouen. One such thunderstorm, taking 
place anywhere within one or two thousand miles, is therefore 
alone sufficient to account for all the Xs observed at a station 
during any bad period of several hours, for I have just shown 
that every flash produces an X. 

It is well known to meteorologists that in certain districts, 
such as Western Tropical Africa, there are, on the average, 
many thunderstorms every day. From this district therefore 
must come an almost constant stream of Xs. Their number 
will, of course, vary with the seasonal and daily variations of 
thunderstorm frequency already known to meteorologists, and 
their effect on distant stations will, in addition, vary with the 
variations of transmissibility of electme waves known to 
wireless operators, 

It is probable that the hissmg atmospherics of long duration 
oceasionally observed may be due to brush discharges from the 
aerial itself. I have not as yet noticed any of these at my 
Bushey station, but this may be due to the fact that my aerial 
is a very low one. 

b It is clear from my observations, however, that ordinary Xs 
are due to electric waves radiated from thunderstorms, since 
the simultaneity of lightning flash and X has heen preved 
directly with great accuracy by the coincident perception of the 
licht. waves and electric disturbance hy the eve and ear of the 
same observer, 

{+ In the near future I intend to erect à directive system of 
aerials, and thus determine the directions of the thunderstorms 
responsible for the Xs observed at the station. The result; 
to be obtained should be valuable not only in wireless telegraphy 
but also in meteorology.—I am, &е., 

London, May 15. J. ERSKINE-MURRAY, 
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VACUUM METHOD OF FILLING CABLE JOINTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sip: In Tue Evecrrician for March 24th, 1911, I find a 
description of the vacuum method brought out by the Allge- 
meine Elektrizitats Gesellschaft for driving off moisture from 
the joints in filling up high-tension cable boxes, 


It is interesting to note that a method practically the same 
as this has heen in use, at the suggestion of Messrs. Pirelli & 
Co., cable makers in Milan, by the Edison Co., in Milan, since 
1896, when laving certain 3,600- volt three-phase cables. I may 
say that the system then employed was, perhaps, simpler, as it 
required only one opening in the box. There was a vacuum 
pump, hand driven, a funnel of the same shape as that described 
bv vou with valves, gauge and all the rest. 

The svstem proved very satisfactory and was used extensively 
for many vears; but later experience taught us that by using 
good qualitv compound and taking special care, such as 
heating the box well before the operation, the ordinary way 
of filling was quite safe even for extra high tension; so that 
the method was considered as an exaggerated precaution, and 
was abandoned.—I am, &с., 

Società Generale Italiana Edison di Elettricità, 
Inc. T. А. BERTINIL, 
Milan, April 28. И Direttore Generale. 


IMPERIAL TELEGRAPHS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I should like to make а few observations in reply to 
Mr. Neilson’s remarks (as reported in your issue of the 28th 
ult.) rezardirg the Paper I recently read to the Royal Colonial 
Institute. 

Possibly because, in common with everybody else, Mr. 
Neilson had not the Paper to study in advance, he made 
certain criticisms which he would not, I think, have made had 
it been otherwise. For instance, he says: © Jf trafhes were 
ereatly increased by reduced rates the number of cables would 
have to be increased.” The last 13 lines of page З of my 
Paper (enclosed herewith) clearly state this. Again, where 
Mr. Neilson criticises my proposal of an all round Imperial 
rate he appears to forget my pooling suggestion. | 

Mr. Neilson said that " he thought the idea that wireless 
was on the eve of taking the place of cables was а little pre- 
vious.” Can Mr. Neilson—er can vou, Bir—:how me any 
passage in this Paper where I make such a suggestion as this ? 
On the contrary, have I not clearly indicated that I regard 
the wireless telegraphy of to-day more аз an adjunct to cables 
than аз a substitute for them ? 

Mr. Neilson says “the greatest desire of the Government 
was for the security of communication. That took first place, 
and was far beyond cheapness.” Exactly; and I have not 
said anything to the contrary in my Paper—though I consider 
there is also a need for more favourable tarifs. On the other 
hand, I clearly stated that, in my view, to bitter secure this 
much desired “security.” certain additional lines should be 
laid on routes widely different to any existing route. Not- 
withstanding his remarks about © seeurity.” Mr. Neilson 
appears to consider we are just right in this regard at the 
moment; for he says: “At all events, the cables provided 
so many alternatives that it would he hardly worth the while 
of foreign. Governments to eut some of them.” My view 18 
that the more cables we have on entirely diffecent routes the 
greater our degree of safety. and at present this degree is not 
of a very hich order. The position was, however, immensely 
improved by the All-British Pacitie Cable, previous to which 
our communication with Austcalia depended upon the eastern 
route through the foreign regions of the Mediterranean беа. 

It is. I suppose, but natural that outside suggestions of new 
lines should be opposed by existing cable systems. At 
one time Sir James Anderson (late manaying director of 
the Eastern Associated Companies) spoke warmly against a 
cable “all the way from Australia to Mauritius, across the 
route of the trade winds, to the Cape,” whilst adding, “ there 
із not суета sand bank on which to catch fish; there 15 not а 
port to which a cruiser or a cable ship can replenish their 
supply of coal, which they are certain to require to do, There 
are no ships going there; there is no trade and nobody wants 
to go there."* The Admiralty, however, thought differently ; 
and contemporaneously with the * All British Pacific Cable 


* ^ Proc," Roy. Col. Inst, Vol. XIX., р. 213. 
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and will now require a booster, for charging purposes alone, 
which is big enough (if made triple-parallel) to deal with his 


this line was undertaken, under subsidies, as an “ Eastern.” 
enterprise, some four years after Sir James Anderson’s remarks 
thereon. It is now, I suppose, recognised as serving an 
eminently useful purpose, though as warmly criticised before- 
hand as the All British Pacific Cable still continues to be by 
those interested in a rival system. The Расе Cable was 
additionally said to be impracticable as an engineering work, 
vet it was laid without a hitch and has never given a moment's 


discharge. 
What, then, is the objection to using this booster for the 


discharze * It cannot be on the score of cheapness, for the 
cost with the booster alone is less than one-third of that with 


the combined arrangement. 

The objections alleged аге two :— 

1. That the switchgear is more complicated. This is due 
merely to msufficient information having been given in the 
paper; for the use of large " selector " switches has been 
emploved, within my owa experience, on some of the heaviest 
direct-current generator panel: in the Kingdom for many years 
with never the least trouble; and the switches would not be 
touched from the beginning to tlie end of the discharge. 

2. That useful current at times of peak is taken up 1n driving 
the booster. This is quite true; but useful current is also 
locked up in idle cells with the regulator method. А consider- 
ation of Fig. 4 of my Paper will show that, out of 303 cells, a 
discharge is obtained which is only equivalent to that from 290 
cells fully worked ; representing a 4 per cent. loss of locked-up 
current. With the booster arrangement, for the same size 
of batterv, 6 per cent. of the battery current would be taken up 
by the booster motor; but out of this energy some 4 per cent is 
returned to the battery circuit; the actual loss being therefore 
only 2 per cent. Moreover, since the booster only costs about 
£0*5 per kw., whereas the battery costs about #6-0 per kw., it is 
obvious that a lot of capital is locked up needlessly in the 


anxiety. 
Mr. Neilson says: “I do not think Mr. Bright has allowed 


sufficiently for the danger of ice.” On pages 13 and 14 (where 
indicated) you will observe that I distinctly referred to this 
objection to all extreme northern routes; and with regard to 
the rest of his remarks—putting aside the question as to 
whether he is a better authority than myself as to what " a 
responsible engineer " would do—I will remind Mr. Neilson 
that in the year 1906 the Telegraph Construction & Main- 
tenance Co. landed a cable (of a special type) on the coast of 
Iceland and that this has never given any trouble since. 

In closing his remarks at the meeting, Mr. Neilson criticised 
mv views as "large." The Cable Companies came into 
existence and retained their high estate solely due to the 
"large views" and enterprise of men like the late Sir John 
Pender. I might add that it would be strange if only the lines 
undertaken from time to time by a certain group were good for 


the nation and Empire.—I am, &c., 
Westminster, May 9. CHARLES BRIGHT. 
regulating cells. 

It should be mentioned (several speakers having misunder- 
stood this point) that the regulator cells shown in my Figs. 9, 10 
and 11 are not really regulating cells at all, but are merely for 
“floating " purposes, and carry no heavy currents. They can 
be done away with, if desired, by employing a small “ bucking ” 
booster; but 2 or 3 cells are required to compensate for the non- 
regulating properties of the static booster, where this is 


employed.—I am, &o., 
Birmingham, May 6. А. M. TAYLOR. 


We have submitted Mr. Bright's letter to Mr. Neilson from 
whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sik: With reference to Mr. Bright’s letter I would first point 
out that he has already had his proper opportunity—and 
rightly availed himself of it—of replying to the other speakers 
and myself at the Royal Colonial Institute. 

Curiously, he forgets that other views besides his own were 
expressed on that occasion, to which I naturally referred when 
speaking, clearly indicating, however, at the tme to which 
speaker I was replying. This simple fact deprives Mr. Bright’s 
letter of much of its point. As there was nothing in his Paper 
“on this or that subject,” then clearly on such matters I was 
not criticising his views, but those of some other speaker. 

Sir James Anderson's opinions as quoted appear to refer 
to cables laid on their commercial merits. Given sufficient 
subsidies, for instance, his remarks, I take it, no longer apply. 
Otherwise there is much of Mr. Bright's letter with which 
one does not disagree. 

‚ I would only add that to call a suggested cable a “ strategic " 
line, as some do, does not make it so, but only invites the atten- 
tion of an enemy to it in the event of hostilities. 

Thanking you for the opportunity of replying (to Mr. 
Bright’s letter, I am, &с., 

City, May 16. 


THE DRIVING OF WINDING ENGINES BY INDUCTION 
MOTORS. 


We give below an account of the discussion at the meeting 
of the Institution of Electrical Engineers last week on Mr. H. 
J. S. Heather's Paper on this subject. The author being in 
South Africa, Mr. W. H. Patchell read the Paper and also 
showed some lantern slides of winding plant in this country. 


Мг. W. C. Mountain considered the Paper written by Mr. Heather of 
considerable importance and value to the Institution, because it brought 
forward the possibility and the desirability under certain conditions of 
using induction motors instead of the I]gner system; and if it could be 
shown that winding gears could be economically operated by means of 
induction motors direct from the supply, he considered that it would be 
а step forward and tend very largely to popularise the use of electric 
winding. In considering à problem of this kind the commercial aspect 
entered very prominently into the case, and. before adopting winding 
with induction motors supplied direct, one had to consider very carefully 
the source from which the electric energy was to be obtained. И the 
supply could be taken from a large power station, in which the fluctuations 
of eurrent or demand would not be severely felt, then there was no doubt 
that the induction motor offered à very simple and etfective way uf 
dealing with the problem; but if the supply had to be taken fonia 
supply station where the output was limited, then it might be necessary 
to introduce the Пипег system or a balancing system of sone kind to 
avoid the heavy peak loads. As an example, Mr. Mountain instanced 
a winding gear in the north of England which was operated by means of 
an induction motor of 700 H.P. supplied at 5,500 volts direct from the 
This motor at the moment of acceleration called for an output 


GEO. В. NELLSON. 
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BATTERY ECONOMICS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: While the matter is still fresh in the minds of your 
readers may I trespass a little further on your valuable space. 
I will endeavour to be very brief. 
I believe the difference of opinion which exists about the 
relative values of boosters and regulating cells is largely due to 
previous impressions. | 
Тре Britisher comes to the question with the sizes of boosters 
PAM determined for discharge rigidly fixed in his mind. а 
Убу): cs "e Я ае СОЕ 1 4. 
(шй е шы г. duce MR e s X us ps NE DB. 1.700 H.P., and, although this snpply was 
about equal in cost. especi; | s DOM. le ras that v] Ti | акеп ME A PX e нь power station, which was 
я ‘ost, especially when considering the trighttul | equipped with eight 6.000 kw. units, five or six of which were probably 
inefficiency of the ordinary type of booster when charging the ! in operation, every start of the winding gear could be observed in the 

attery, 5 м LS а propery a о of this ms it was 

But he overlooks the fact that, im following Continental Шс Ше кыл л. REP Miam ао ie 

diagrams reproduced herewith, which represented the working of a 


practice, he must add 20 per cent. additional cells to his battery, 


B.H.P. 
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winding gear of moderate capacity, for which there was a very large 
demand, the duty being аз under :— 


moderate outputs—which would cover a very large field—the geared 
type of winder with machine-cut helical gearing and moderately low- 


Depth of shaft ......... TO СИРИ speed motor, formed a very efficient and satisfactory type of plant, and 
Time of winding ...........-- SA Kn AM ‚..... 40 seconds such an arrangement could be easily fitted with a simple induction 
О ОЕ 15 А motor with rheostatic control, forming, when the conditions of supply 
Average rope speed _........... ее .. 19:5 ft. per second admitted, n WEES economical and satisfactory arrangement. 

Weight of coal per зкїпа.................. MEER 9 tons 4 cwt. Мг. С. SNTJERNBERG could not quite agree with the author as to the 
Circumference of rope _............ СЕ 4 in. efficieney of the induction motor wind. l'he efficiency with that system 
Nominal horse-power of gear — ....... ... 950 to 500 depended upon the number of winds. It would be measured not by the 
Balance rop? fitted... PR Ee a average or maximum speed, but by the energy used. ‘The motor losses 
ime of acceleratioD эзы кезка зл RS 8-5 seconds in both systems were not materially different. In the W ard-Leonard 
Maximum velocity. («crees cce ce T 27-5 ft. per second system he put the efficiency at about 0-73 and with the induction motor 
Time of retardation...............««-- and 4 весог в 0:8. If the ratio of the average spsed to total time increased the effi- 
Acceleration eoo Sa NA QNA Nou Mee 2-73 ft. рег sec. рег sec. | ciency decreased, With the W ard- Leonard system it decreased slowly, 
УРААР ВЕРН | D ft. per sec. per sec. but with the induction motor quickly. A low limit for efficiency for the 
Maximum velocity — ........ eere "Kg . 23-2 ft. per sec. Ward-Leonard system would be 0-55, but with induction motors it would 


be something like 0-35. With the Ward-Leonard system there was no 
connection with the main circuit ; it worked better, and was considered 
very safe indeed. Аз to brakes, perfect mechanical brakes were avail- 
able. "The energy stored in the sinking load would be, of course, entirely 
lost, but there was no limit to the load that could be let down the shaft. 
Mr. G. Stoney referred to a 700 н.р. induction motor winder which had 
а peak load of about 1,700 H.P., and this caused a perceptible fluctuation 
at the power station, even when the total load was about 30,000 kw. If 
several winders of this class were connected to a power station it was 
likely that the fluctuation would be sufficient to be objectionable on 
lighting circuits. Of course, if a very large number of winders were con- 


> è | . 9. : = gett t 
Power consumption with induction motor 2-3 units per wind | 
Do., with Igner system, assuming an 
efficiency of 70 per cent. ......... ns wd „ „ 


The diagrams showed that the horse-power required to accelerate was 
about 440 in each case, and of course, takirg current from the supply 
company, it meant that а бетага cquivalent to 440 H.P. would be 


Time in Minutes, 


“pene Ieee BEN 


400 К 5 | Ў A nected the fluctuations would be much less, as in the case of large tram- 
\ | pemes 9E DD IS Uie way stations Опе point about the Ilgner system, apart from cost and 

300 NY CL ў jas pem ПАРТ NS ү Гү eflicieney, was that the maximum demand was reduced to about one-half. 
+ вА | | N Em It seemed., therefore, to him that in some cases where there were four 

A, 200 NF | 3 cages in the shaft and induction motor winders were used, it might be 
M xo Jr possible to arrange that one pair of cages were running while the other 


were standing, and this would bring about much steadier load, as in 
"nixa the periods of no-load were approximately equal to those of full- 
load. 

Mr. С. Н. Слозву asked Mr. Patchell, with regard to the winding 
plant shown in one of the photographs, which plant appeared to have à 
direct-coupled motor and the winding drum to be some 12 ft. or 14 ft. 
in diameter. He had been recently engaged on the design of a some- 
what similar scheme, and found that, to have anything in the way of а 
large winding drum gave an enormous rope velocity with any ordinary 
speed and a direct-coupled induction motor. He would be glad if Mr. 
Patchell would say what was the rope velocity and the speed of the 
induction motor in the instance shown. | 

Mr. B. M. JENKIN, in а written communication, said that it had been 
pointed out that the maximum demand on the supply when using the 
Ward-Leonard control system with the Igner flywheel was about one- 
half the demand when using the direct-connected induction motor. From 
this it was argued that with current from an outside supply the induction 
motor could be used, as the peak would have to be dealt with by the 
supply company. The charge for current, however, was often partly 
based on the maximum demand, so that the owner might wish to keep 
down the peak. On the other hand, with a private generating station, it 
would be cheaper to fit a fly wheel to the generator and to design the 
latter with good inherent regulation, so that it could take the short peak 
load with only a comparatively small drop in speed and voltage. № Was, 
to a great extent, the flywheel in the Попег system that levelled the peak, 
but it might be less costly to put this flywheel on the steam generator than 
on a separate motor generator, and practically the same result, of keeping 
down the size of the generating plant, was obtained. 

Mr. В. LivixGsTONE (communicated) agreed with the author as to the 
efficiency and ease of operation of the induction motor drive comparing 


Fic. 1.—PowrErR DIAGRAM OF WINDER WITH CONTROLLER. 


required for each wind ; but as the current was switched off the motor 
before the end of the wind, and no current was consumed between the 
time of cutting off the supply until the next wind, it would be seen that, 
although the demand was considerable, the total consumption, allowing 
for rheostatic losses, was less with the induction motor than with the 
Ilgner system. They also showed that with the Ilgner, system the 
power supplied to the terminals of the IHgner set was equivalent to about 
215 H.P., or about half the demand of the induction motor set, assuming 
that the load would be practically constant, although it would not be 
quite so in practice. The final result, therefore, was that the actual 
energy consumed with the balancer set slightly exceeded the consump- 
tion in the plant fitted with the induction motor. One had also to con- 
sider in dealing with any question of winding the desirability of making 
the winding plant as simple and ав efficient as possible, and also capable 
of ready repair. With the Ilgner type of winding there was a certain 
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1 qe favourably with regenerative systems having the Ward-Leonard control. 
пка лат ee FER SE G 4 а [| 1 И x»: (DI generative 8) ; n j 
TA -f М БЕ a - D. lhe efficiency of the winding gear varied from 60 to 80 per cent., and the 
is j W- ANN Pes нЕ efficiency of the electrical gear between winding drum and power mains 
CooL ишип... e varied from 55 to 70 per cent. when a motor-generator set was used, 30 
хх Л” н 


that the resulting overall efficieney was only 33 to 56 рег cent. With 
good acceleration and moderately long winds this efficiency could be 
obtained with the single induction motor drive in spite of the large rheo- 
stat losses during acceleration and retardation. Gearing, however, Wa» 
essential between the induction motor and the winding drum, На motor 
having a good power factor and efficiency was used, since the winding 
drum could not be run at more than 120 revs. per min. for short winds © 
snall power, and 65 revs. per min. for long winds of large power. АП 
induetion motor speed of 375 revs. per min. was consistent with go 
economy up to very large sizes (200 H.P.), but the necessary gearing 
m'ght be a source of trouble. A common source of trouble in induction 
motor drives of winding drums or rolling mills was the slip regulator, and 
the most feasible scheme seemed to be the moving of the liquid 1n the 
resistance by means of powerful pumps rather than to move the plates by 
motors. High rates of acceleration were necessary if induction motors 
were to be economically used, but there was a point where increase 
capital cost of motor and gearing outweighed saving in current. 
He thought that best rates of acceleration w ould not vary considerably; 
and would be 3 ft. to 5 ft. per second per second with current at 1а. to 14. 
per unit. Тһе connection of large winding plant direct to supply mains 
would necessitate in many cases a fly wheel equaliser, and this would be & 
serious limit to the direct drive by induction motors. The author ad- 
к я hered to braking by means of the motor, but it was a question whether it 
would come to very much more than а high-tension motor. Т here was | would not be possible to design a mechanical brake with а suitable cooling 
undoubtedly. not only in this country but abroad, a very big field for | device to absorb the energy lost in retardation. | the 
electric winding gears, and he had found from experience that for Messrs, J. C. MACFARLANE and Н. BURGE (communicated) thought 
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Fic. 2, —PowER DiAGRAM oF WINDER WITH “TLGNER” SYSTEM. 


amount of risk due to there being so many links in the chain—i.e., a 
motor on the balancer, heavy flywheel running in two bearings, a gene- 
rator, and also the switchgear and the motor on the winding gear—all of 
which were liable to go wrong ; and, as a matter of fact, he knew of one 
case where the colliery had been laid off for six weeks due toa burn-up 
of the motor on the balancer set. It would be an advantage if balancing 
were adopted if the balancing set could be designed so that it would 
enable the motor in case of emergency to take the supply from the mains 
direct; but if induction motors were used for this purpose, he con- 
sidered that, in preference to using a high voltage on the winder motors, 
it would be desirable so to wind them as regards voltage that the wind- 
ings could be as simple as possible, preferably plain copper bars in mica 
tubes with sweated end connections in both stator and rotor. This 
would render the machine almost perfect as regards simplicity and 
freedom from breakdown, and he did not consider that with a motor of 
this type the additional cost of the transformer which would be required 
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of engineering models have also been lent for exhibition purposes, 
including some to illustrate alterneting-current theory. 

In the Hest division we шоу drew cttention to the fect thet two 
electric resistence furneces will be shown; one by the Cembridge 
Scientific Instruments Co. will be used in connection with resistance 
thermometry end the Whipple indicator and verious Féry redietion 
pyrometers, whilst the second, by Mr. В. W. Paul, will enable demon- 
strations to be m*de with his thermo-electric pyrometers end “‘ uni- 
pivot " instruments. 

In the (Physics section, which Һз been organised by Dr. C. V. 
Drysdale, are included models illustrating the evolution of Lodge's 
rectifier velves for agriculture end X.rzy work, end models by 
Messrs. Cossor showing the evolution of X-ray tubes. Among the 
instruments shown m*y also be mentioned universal shunts, woven 
wire resistances, vibretion gelvenometers, mutuel inductance 
standards, г number of well-known Ayrton-Mether instruments. 
Dr. Drysdele's polyphase wettmeter, elternete current potentio- 
meter, apparatus for measuring permeobility, &c., &c. This last- 
mentioned epparetus is being exhibited by Mr. Tinsley, whilst 
other of the above-mentioned apparatus is being shown by Mr. 
К. W. Peul. Prof. T. Mather, F.R.S., has also loaned certain 
&pparatus. 

A special effort hes been mede to obtain а representative displey 
of telegraphic and telephonic epperetus illustrative both of research 
end prectice. The centre of interest is clmost certain to be the 
Merconi transmitting and receiving stations, which visitors will be 
able to inspect whilst in operetion ; indeed, they will be permitted 
to send гла receive mcsseges between the two stations. 

Mr. Tinsley shows а syphon recorder working on an artificial 
Atlantic cable, to illustrate various effects experienced in the trans- 
mission of telegroph:e messages. Messrs, Burgess & Joly have 
arrenged experiments to show the analysis of Morse signals, whilst 
Mr. B. S. Cohen exhibits spparatus in connection with telephonic 
tronsmission. Dr. Fleming hes epperetus to illustrate the evolu- 
tion of his cymometer; «nd finally we шоу mention Dr. Drysdele's 
vecuum tube experiments in connection with Messrs. Созсог to show 
the tronsmission of impulses glong г, helix. | 

In the above brief resume it has been possible to do little more 
then indicate a smell pert of the multitude of «pparetus to be found 
in the Science section, but sufficient h»s been seid to show thet 

visitors to the Exhibition will find in this section sufficient to occupy 
their attention for many hours. 

As regords other sections, we must des] with these on & future 
осегзіоп, but we шоу mention thet the Education section promises 
to be of no little interest, and thet the London County Council have 
a very interesting display. This includes one of their tramcers, a 
truck showing th? arrangemonts of the gear, &c., end а most instruc- 
tive collection of verious ploughs, so that the whole method of 
operation of a tremcer is made clear, the ploughs being also shown 
in short sections of conduits. 

At a luncheon given to the members of the Press on Wednesday 
lest in the Banqueting Hall, on the occession of the Press view of the 
Exhibition, Lord Blyth (vice-president гла chairman of the Execu- 
tive Council) presided over ә large gathering. The toest of * Success 
to the Coronation Exhibition " was entrusted to Lord Rotherham, 
who made a very humorous speech, Мг. Kiralfy responding. 


- 


author had made the best of a bad case. They took exception to the 
assumption that the direct induction motor drive for winding engines 
was necessarily less costly than а converter system, and also that it was 
easy to get rid of the large amount of rheostatic waste energy. They put 
forward the following reasons why the converter system was preferred : 
Firstly, the current demand from the mains durirg acceleration was only 
one-third of that with the induction motor drive ; secondly, the control 
was simpler; thirdly, regeneration was possible; fourthly, the efficiency 
was higher; and, lastly, these advantages were obtained with practically 
no addition to cost. They then described a system which they considered 
had many advantages over both the Ward-Leonard and induction motor 
drive. In this the three-phase supply was converted to direct current at 
variable voltage by a special motor generator. The direct current 
winding motor was shunt-wound with variable field strength arranged to 
be about twice as great at starting as at full speed. Two similar direct- 
current machines were also coupled together, the armature of the first 
being tapped to slip-rings connected to the supply, whilst the excitation 
of the second was supplied from the first and varied between a positive 
and negative maximum by a reversing field regulator. Each of these 
machines dealt with approximately half the power. "The power demand 
was approximately constant and the power factor practically unity. The 
capta] cost for a particular case (300 н.Р. average power) was as follows : 
Induction motor drive £700, Ward-Leonard £850, proposed converter 
$650. 

Мг. W. Н. РАТСНЕМ, said doubtless the author would reply in the 
" Journal” to all the points raised, so he did not propose personally to 
deal with them. Mr. Heather when he prepared his Paper had the cour- 
age of his convictions, since he had many plants on order at that time. . 
Personally he thought the question of whether the Ward-Leonard or the ' 
induction motor system should be adopted depended primarily upon 

where the current would be obtained. If а private generating station 

was to be erected they would not want to instal plant to supply the de- 

mand of a large winder driven by an induction motor ;whereas the posi- - 
tion might be reversed if а supply of power were available from a large 

station. Mr. Heather, of course, dealt with the subject from his point of 
view in South Africa, where large power stations were available, and he. 
was able to buy current at а cheap rate. In а letter to the speaker Mr. 

Heather said his first Ward-Leonard winder was working well, and the 

power company viewed the winder with equanimity. In stage winding 

Mr. Patchell thought the direct-coupled induction motor undoubtedly : 
presented an immense advantage as regards space occupied if the supply | 
company were prepared to stand the variations of load. Мг. Heather, 
had mentioned the facility with which a winder attendant could be 

changed from steam to electric operation where the induction motor sys- 
tem was adopted. The preference the men taken ой steam driving had, 
for the electric winder was now quite common. The objection to balance’ 
ropes was chiefly the swing of the ropes. This swing was very great with 

а steam winder, but with an clectric winder there was no swing at all, so 

that colliery engineers would doubtless now appreciate the advantage of 

the balance rope. Replying to Mr. Gadsby, the diameter of the rope: 
drum was 16 ft. and the maximum rope speed 63 ft. per second. The 
winder illustrated was working on a shaft of 516 yds. deep, and the useful 
luad was 3 tons. The output was 1,800 tons рег day, or about 200 tons 


per hour on the nine-hour day rating. 


CORONATION EXHIBITION, SHEPHERD'S BUSH. 


Notwithstending that ‘London will this summer be exceptionally 
well provided for іп the way of exhibitions, the Coronation Exhibi- 
по at Shepherd's Bush, which wes opened yesterday by H.R.H. 
Prince Arthur of Connaught, is likely to prove at least as popular гз 
its predecessors. Although we hope at a later date to deal in detail 
with the exhibits of engineering and scientific interest, mention 
may now be made of the series of scientific exhibits. Judging from a 
preliminary inspection which, by the courtesy of the Exhibition 
authorities, we were able to make on Wednesday, it is evident that 
the science section will on the present occesion be г much more 
Prominent fecture of the Exhibition than in previous yeers. Much 
More spece has certzinly been devoted to this section, which com- 
prises, in addition tə 1stronomy, meteorology, matheme.tics, chemistry 
seismology, &е.. optics, mechanics, heat, physics, telegraphy and 
telephony, In ezch of these divisions there is an excellent collec- 
tion of epperatus, end е feature is. for the first time, to be mede of 
Ч monstrations and of apperetus in actual use. To indicete the 
extent to which this will be possible we шоу mention thet two dark 
rooms are Leing constructed, one of which will be devoted to optical 
d' monstrations, such as stroboscopic methods of meesuring the 
speed of revolving shafts, whilst the second will be employed for 
illustrating phenomene in connection with vecuum tubes end also 

Tey work, 

i In the Mechsnies division, we ‘noticed Prof. Schwartz’ mechine 
c m indiarubber; this apperatus will be shown in use, An 
пеше to illustrate the small negative coefficient of expansion 
SLE 18 4180 being fitted up, whi Ist Dr. Кром electric micrometer 

nng home to the generel publie the method by wh’ch measure- 
ments of the highest degree of accuracy сол be obtained. A number 


STATE CONTROL OF TELEPHONES. 


On the 9th inst. the Postmaster-General received а deputation from 
the Liverpoo] Cotton Association on the subject of the future administra- 
tion of the telephone service. | 

The deputation was introduced by Mr. Leslie Scott, K.C., M.P., and 
the Postmaster-General was accompanicd by Capt. Norton M P. Sir 
Matthew Nathan and Mr. А. M. Ogilvie. м" 

The PosrwMAsrER-GENERAL, in his remarks, said the number of tele- 
phone users was at pri sont disproportionate to what it should be, and he 
looked to its being multiplied three or four-fold. The Post Office and Из 
technical officers had. been giving the most minute attention to every 
problem that could present itself in that connection, With respect to is 
suggestion that the telephone in the hands of the State might be starved 
he said there had never been any difficulty in the provision of capital fot 
the telegraphs, and they had already spent 1.000.000 on telephones 
also. The trunk service had been immensely developed. He should 
ask power in the Telephone Bill this vear to raise several millions more 
(apart from the sum to be paid to the Company) for immediate develop- 
ment. He could not agree to the suggestion fora Telephone Committee 
or Telephone Authority, which could not get capital on easier terms than 
the Government. 

As to the telegraph service, they could easily make the telegraphs pay 

by ceasing to provide telegraphic facilities in rural districts and by 
! abolishing 6d. telegrams. The assertion that the Post Office was proved 
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to be inefficient by the fact that it made a loss of £1,000.000 a year on the 
telegraphs was contradicted by the earning of a profit of £5,000,000 a 
year on the postal side. If the Telephone Authority were to take over 
the telcgraphs as well as the telephoncs it would have to bear the million 
& yenr loss which was now paid out of the profit on the postal S^rVi1ce. 
Telephony was a most expert business and highly technical, and on 
technical questions the suggested Committee or Authority, which would 
not, presumably, be a technical body. could not give an opinion which 
would be worth having. As to rates, they suggested that the Postmaster- 


THE INSTITUTION OF ELECTRICAL ENGINEERS, 
BENEVOLENT FUND. 


The thirteenth annua! general meeting of the contributors to this fund 
will be held at the offices of the Institution of Electrical Engineers, 
Victoria-embankment. London, W.C., on Friday, May 26, 1911, at 4 p.m. 
The statement of accounts to December 31 last shows that the capital of 
the fund stands at 53.709 invested with the exception of £23. 11s. 6d. in 


Genera! would be pressed by the House of Commons to reduce rates, and 
then they would have the loss on the telegrams repeated. There was а 
movement among Chambers of Commerce and similar bodics to rctain 
the unremunerative flat rate, with the result that so far as the large user 
was concerned the telephone service would be run at a loss. ‘there would 
always be pressure to reduce rates, ard it would be the business of the 
Postmaster-General to prevent rates being put at such a point as would 
be unremunerative. He suggested that he should have the advice. 
unless the table of rates to be proposed by the Pest Office was generally 
accepted, of а committee consistirg largely of commercial men, who 
should go into the question of rates after the sum payable to the National 
Telephone Co. for their plant had been ascertained. The wishes of the 
deputation to that extent would be met. but a stardirg committee was 
a different matter. An Advisory Committee would have, to rely as much 
on the highly efficient technical officers on the engineering side, on the 
traffic side, and on the staff side as the Postmaster-General had to do. 


LONDON'S TRANSPORT FACILITIES. 


Before a meeting of the City of London Tradcsmen's Club, at St. 
Bride's Institute, London, on Thursday last we. К, Мг. А. W. Gattie opened 
a discussion on this subject. 

Mr. GATTIE prefaced his remarks by a reference to the Paper which he 
read before the Royal Society of Arts on May 3 (and which was fully 
reported in Tur ELECTRICIAN). He referred briefly to the building it 18 
proposed ta erect, and its approaches by read and rail, and said it was 
proposed to give a demonstration of the apparatus at Coventry a few 
weeks hence. A Royal Commission was appointed to deal with the 
atreet-traffic problem some eight years ago, and advised the expenditure 
of what he described as a preposterous amount of money on strect 
widening. But nothing had been donc. Recently the Board of Trade 
issued a Blue Book, again advising a lavish expenditure of money on 
street widenirg, but carefully avoiding the corgested central area. 
There was a business remedy for the difficulty. Widenirg streets to 
allow further opportunities for the loiter.ng of vans was an act of folly. 
We had also the highest freight rates in the world, impassable streeta and 
railway companies payirg either a paltry dividend or none at al. The 
core of the trouble was the slow-goirg, loitering or stationary van. The 
best results were to be obtained by putting the centre of distribution in 
the heart of the busy area. Mr. James Swinburne and Sir Wm. Preece 
raised no doubt as to the proposed apparatus being able to perform the 
work he (Mr. Gattie) claimed it would perform. 

Mr. ALLAN Ramsay (secretary of the club) supported Мг. Gattie's 
scheme heartily, and hoped it would prove a successful attempt to deal 
with the City-traffie problem. 

Mr. Jos Morais referred to a scheme he prepared some years ago for 
carrying goods underground. That scheme was practically adopted by 
the London County Council in their tunnel under Rirgsway. only they 
utilised it for passengers instead of for goods. Such a scheme as Mr. 
Gattie’s, to be made perfect, must be adopted in its entirety. 1f the 
millions that had been spent on tubes for passengers had been spent on 
such а scheme as this the railways would have been available for pas- 
sengers. Не supported Mr. Gattie’s scheme. 

In reply to Mr. Geo. Alexander, Mr. САТТЕ said 1t was not proposed 
to compensate the 800 firms of carriers, forwarding agents and carmen, 
but they could take shares in the New Transport Co. 

Mr. Parker referred to the chaos which existed at Billingsgate, and 
wished success to any scheme which could bripg order out of it. 

Mr. Burtt said it was absurd to send. passergers unde ryround and let 
the reads be occupied by waggons. The proposals for street widening 
were wicked. It seemed to say: * There is a Jot of badly organised 
traffic. but go as you please and we will give you more room to go as you 

Councillor Tuos. DARRINGTON said Mr. Gattie s idea was an interesting 
and fascinatirg one, and they were to be corgratulated upon having a 
gentleman with such a thorough knowledge of the subject to come ard 
stimulate them upon it. | LI | — 

In reply to Mr. Chris. Robinson, Mr. GATTIE said the Clearing House 
and its cars could deal with the Smithfield meat trade more expeditiously 
than the vans at present used. but there would be no interference with 
the work of the markets. The Clearing House could unload a meat train 
as easily as a fish train. Mr. Cornell, the meat carrier, approved of the 
scheme. . 

In reply to Mr. WooLLvEN, who asked as to the handling of perishable 
тт said the Clearing House could deal with 2.000 5-cwt. 
bales а minute and shunt 170 loads in 10 minutes, The New Vrarsport 
Co. would be pleased to co-operate with the carriers. The rules for work- 
ing the company's scheme would be made by the Board of Trade. 

A resolution that “after hearing Mr. Gattie on the proposed scheme 
of a general Clearing House, the club endorses the principle and would 
support an inquiry by the Corporation of London was carried unani- 
mously, and a vote of thanks to Mr. Gattie was approved. 


goods, Mr. ( 


cash. The income for the year is made up of annual subscriptions 
£95. 13%. 8d., donations £49. 3s. 2d., dividends and interest £120. 10s. 9d., 
balance as per last account £203. 158. lid., total £409. 3a. 6d Expendi- 
ture: Grants £51, transferred to capital £200, postages, &c., £2. lis. 3d., 
balance down (cash) £215. 6s. 3d. 
Capital 53.709. from income account £215. 6s, 3d., sundry ereditors 
£1. 11s, total £3,916, 173:-34. 


‘ne balance-sheet shows assets : 


p———— ларин 


PARLIAMENTARY INTELLIGENCE. 
BRIGHTON, HOVE & DISTRICT RAIL-LESS TRACTION BILL. 


On Friday this bill came before a House of Lords Committee, presided 


over by the Duke of Bedford. 


Mr. WEDDERRURN, K.C., for the promoters (the Brignton & Hove Omni- 


bus ('o.), said that power was sought to run rail-less ears along the clits 
between Ovingdean and Rottingdean, near Brighton, а distance of 21 miles. 
Brighton Corporation opposed on the ground that they supplied. water 
to Rottingdean, and there was danger of damage to the mains by reason 
of the weight of the cars. 
ported the bill. 


Every other local authority concerned sup- 


Mr. TALBoT, on behalf of the Corporation, claimed a right to be heard 


against the bill until it was amended to protect the interests of the Cor- 
poration. 
hitherto been given only when it was an adjunct to existing tramwavs. 


Parliamentary authority to sanction rail.less traction had 


The Committee decide. that the Corporation opposition should be 


limited to the clause relating to agreements with local authorities as to 
the supply of electrical energy. 


The bill migat proceed. 


MATLOCK DISTRICT RAIL-LESS TRACTION BILL. 


On Friday the House of Lords Committee (presided over by the Duke 


of Bedford) rejected this bill. 


Mr. Rost. HAMMOND, who gave evidence on behalf of Matlock Bath 


Council (in oppositon to the bill) said the promoters had not made suffi- 
cient provision in the estimates for construction and working. Given 
proper care the system was safe, but if by any chance ће “ live ” and 
“ dead " wires “reversed there would be danger to the public. 
Committee gave no reason for their decision, but it is understood that 


The 


they were influenced chiefly by the opposition of the local authorities 


and the alleged unsuitability of the roads for the working of the system. 


As a result of the decision the promoters of a similar scheme for the 
Malvern district withdrew their bill. 


A House of Lords Committee (presided over by the Duke of Bedford) 
commenced on Monday the consideration of this Bill. | 

Mr. WEDDERBURN, K.C., for the promoters, said the object of the Bill 
was to construct ordinary electric tramways (supplemented by rail-less 
traction), to make street Improvements, &e. £47,000 was the cstimated 
eost of the tramways. There was great necessity for tramways at Aber- 
dare. ‘The working of the tramways would, it was believed, result in a 
profit. "Phe proposal was to have a line of tramways about 2} miles longs 
with four rail-less routes running from the main line. (Glamorgan 
County Council opposed chiefly because for j mile one rail-less route 
would go over one of their narrow roads, Counsel denied that any danger 
would be caused. ‘Phe opposition of the Taff Vale Co. was competition (to 
which, he said. Parliament did not listen in these days). danger т crossing 
their line. interference with signalling, and the probable necessity of the 
company having to pay rates in aid owing to the tramway not paying: 

Mr. NTEPHEN NELLON, engineer to the scheme, said Aberdare was а 
good field for tramway enterprise. There were no engineering difficulties. 
He had gone into the financial position, and came to the conclusion that 
the lines would yield a substantial profit. His estimate of the total cost 
of the tramways was $38. 150, and the capital cost of providing the over- 
nead equipment, cable and cars in respect of the rail-less traction £13.420. 
пе question of level crossings over railways by tramways was provide 
for under the ‘Tramways Act, 1870. As ‘to the rail-less traction lines 
it was anticipated that about Id. per passenger would be secured. The 
fare by rail-l ss trolley cars was proposed to be exactly the same as by 
the tramears. 

Mr. J. B. Намилох (general manager of Leeds City tramwa 
ported the rail-less portion of the scheme, which he considered would 
found to be a profitable undertakir g when run in conjunction with tram- 
ways. Rail-less traction was admirably adapted to the needs of a place 
like Aberdare. 

Mr. ЕЕ. Winstow, consulting engineer and Mr. О WILLIAMS, surveyor 
to Aberdare Council, also gave cviccrce. 

For the Taff Vale Railway Co. the manager (Mr. Beasley) and Robt. 
Hammond gave evidence in opposition to the tramway scheme. | Jes 

Yesterday (Thursday) the Committee p: 33 «і the tramway and rail-less 
trolley claus: s. 


үз) sup- 


further with the measure. 


- concluded before Aug. 1, 1911, as in the event of its being decided that 
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LONDON TELEPHONE EXCHANGES. it would require considerable time for Post Office exchanges to be adapted 
In the House of Commons on Tuesday, Mr. Astor asked the Postmaster- | to the additiona Iwork required of them. : 

General whether the National Telephone Co. were refusing to connect The Solicitor-General (Sir JouN 81мох, К.С.) contended that in com- 
applicants to the Gerrard Exchange, and whether the Post Office was | Petitive areas the Government Department was bound to take over only 
refusing to connect applicants to the Mayfair Exchange. such plant, &c., as was necessary for its “ actual requirements " at the 
| Mr. Н. SAMVEL said he understood the existing equipment of the Na. | time of the transfer; while in non-competitive areas—that is, where the 
tional Company's Gerrard exchange was working at its full capacity ; and National Company alone had a service—the Government would feel 
the same was practically true of the Post Office Mayfair exchange. New bound to take over also. plant and equipment reasonably provided for 

apparatus was, however, being added at Mayfair to provide accommo- the extension of the service. І - ; 
dation for additional subscribers, and was expected to be ready next Mr. Justice LAWRENCE : If it is а fair bargain in non-competitive areas, 

month. As soon as the Gerrard exchange came into his hands, steps why should it not be held a fair bargain in competitive areas ? 

would be taken to provide additional accommodation there also. The . The SOLICITOR-GENERAL : Because I have already. provided myself 
Company stated that they аго unable to undertake any extension at | i^ the competitive areas. It was (he continued) matter of common 
knowledge that the average use of the telephone in London is low, com- 
mes pared with cities on the Continent and elsewhere, and that a great in- 
crease may be anticipated. For that he had allowed in the competitive 


METROPOLITAN ELECTRIC TRAMWAYS BILL. areas by making provision for the service of the whole of the population. 

On Wednesday a Select Committee of the House of Commons, presided But in a non-competitive area no such question arose, There the Depart- 
over by Sir Luke White, passed the preamble of this Bill, the main ob- ment had to make provision for the plant provided by the company, and 
jects of which are to reconstruct a bridge over the river Lea, and to con- | Of that plant he only claimed the right to reject such as did not reach а 


struct additional tramways on the Middlesex side, &c. Essex County specitication set up by the Department. 


Middlesex County Council will construct the tramways which will run to buy “all plant, land and buildings . . . in use by the company on 
over the bridge and link up with the Walthamstow system. Tottenham Dec. 31. 1911," subject only to the exception that plant not constructed 
Urban Council opposed the clause in the Bill which tóok away from them | in accordance with the prescribed regulations might be rejected, as might 


the right to purchase the tramways constructed in their area, but the also be the plant in competitive areas which the P.M.G. should consider 
Committee decided that the clause should remain. not to be suitable for the service he was giving on Dec. 31, 1911—that 
was to say, in the competitive areas it was possible the company might 


be working on one system and the Post Office on another. That con- 
tingency had been forescen and consistently provided for throughout the 
1905 agreement. fit had been intended to reject the whole of a duplicate 
system it would have been perfectly easy to have so agreed. There was 
nothing which required the word “ suitable ” to be changed into “ neces- 
sary." . 

On Monday Sir ALEX. KENNEDY gave evidence оп behalf of the com- 
pany, and explained the working of the telephone service by means of 
photographs, instruments and models. He said the magneto machine 
was one of the earliest devices in telephones. Under that practice there 
was a subscriber's battery. Under the more modern system there was 
a central battery at the exchange. Witness himself approved of the local 
battery system, just as he preferred the hand microphone. Не could not 
approve, he said, of the central battery system as established by the Post 
Office. The most expensive part of a telephone system was, naturally, 
the cables, &c., which would, in ordinary cases, account for two-thirds 
of the whole cost of construction. ‘Telephone engineers had not so much 
to do with the conductivity of the wires as with their capacity for trans- 
mitting sounds, which was another and much more complex matter, and 
was at the bottom of all the schemes of telephonic cireuitsand the ascer- 
tainment and photography of sound waves. He thought that was the 
great difficulty in the Р.О. system. They had а great system of trunk 
wires, and in order to improve the audibility over long distances they 
had put up overhead wires. Sir Alexander gave evidence of the relative 
merits of insulating materials, and, after explaining the respective merits 
of gutta-percha and indiarubber, gave his opinion in favour of a dry 
paper sheathing. He thought the two former substances of very inferior 
value where high-frequency currents were employed. Besides the local 
battery system and the central battery system, witness said there was 
the automatic system. By the automatic system a subscriber could call 
ир any other subscriber without the intervention of the exchange. 
Witness expressed his own opinion in favour of the local battery system. 
He understood there were 21 out of 63 exchanges belonging to the 
National Company within the London area which had been rejected by 
the Postmaster-General. He was given to understand that all their 21 
rejected stations were fitted with the local battery system, and that 
formed one of the grounds of theit rejection by the Postmaster-General. 
He believed a central battery might be preferable for large exchanges, 
but he did not think it was at all recognised that they were the best for 
small exchanges. Purley was an example of the small new exchanges 
in which the centra] system had not been adopted. 

Major W. А. J. O'Meara. C.M.G.. engineer-in-chief of the Post Office, 
said that under the Post Office system there was no reason why two sub- 
xctibers on a private wire should ever have their communications pass 
through an exchange at all, and it was a more economical system for the 
subscriber. Direct communication could be established through what 
might be called a “ sorting frame.” With the aid of certain apparatus 
set up in Court witness gave a demonstration of how those private wires 
should communicate without. passing through an exchange. 

Replying to questions Бу Sir Alfred Cripps, Major O'Meara gave 
examples of how, by the magneto system, it might be difficult or impos- 
sible for the parson at the exchange to say when one or the other of the 
persons communicating over the wire had rung off, which would not be 
possible under the Post Office system. 

Sir Alfred Cripps asked if the private wires were not always tested 
in the exchange, to which the witness replied that it was not so, as à 


matter of fact. 
Sir ALFRED CRIPPS: But if the wires were laid into your exchange 


you would test them there ? 

WITNESS : If they were there they would naturally be tested. Witness 
further stated that the Post Office expected to take over 100 private wires 
working through the City and central exchanges, through which about 
19.000 wires passed. 

' Major O'MEARA was further cross-examined in order to show that 
the Postmaster-General was entitled to reject all duplicate exchanges ! many of the cliuses in the notices of rejection given by the Government 
Е 


present. 


PURCHASE OF LOTS-ROAD POWER STATION. 


_ On Tuesday a House of Lords Committee passed this bill of the Met. 
ropolitan District and London Electric Railway Co.s for the transfer of 
Lot's-road power station from the Underground Electric Railways of 


London to a joint committee of the two companies. 


GREATER LONDON RAILWAY BILL. 


The Select Committee of the House of Commons, presided over by Sir 
J. Compton-Rickett has continued the consideration of this Bill this week 


and has taken much evidence in support of its provisions. 


NEWCASTLE-ON-TYNE CORPORATION BILL. 


The tramway clauses of this Bill, which is being considered by a House 
of Commons Committee, were dealt with on Tuesday and Wednesday. 

The tramways manager (Mr. E. Hatton) stated that the total cost of 
the proposed line from Scotswood to Throckley was £40,248. Eight 
cars would be provided for at a cost of £5,200, giving a 10 minutes’ 
service morning and night and on Saturdays, and a 15 minutes’ service 
otherwise. 

The North-Eastern Rly. Co. opposed on the ground of competition. 

After hearing the evidence, the Chairman (Mr. Helme) announced that 
the preamble, во far as it concerned the tramways, was proved ; but in 
regard to the two proposed rail-less trolley routes the preamble had not 


been proved. 


L.C.C. TRAMWAYS AND IMPROVEMENTS BILL. 


A Select Committee of the House of Commons (presided over by Sir 
Luke White) has further considered this Bill during the week. The 
proposal to run tramways from the Marble Arch to Cricklewood, via the 


Edgware-road, was witlidrawn. 


Oldham & Saddleworth District Rail-less Traction Bill.—-The 


promoters of this bill have notified that they do not intend to proceed 


m —— —Ó—M—— — —— — 


LEGAL INTELLIGENCE. 


o d 


National Telephone Co. v. the Postmaster-General. 


The Railway Commissioners (Mr. Justice А. T. Lawrence, the Hon. 
A. E. Gathorne-Hardy and Sir James Woodhouse) have continued the 
hearing of the application of the National Telephone Co. for a declara- 
tion that the terms of the agreement under which the lands, plant, 
property, &c., of the company are to be taken over by the Post Office 
should be construed in a wider and more liberal spirit than that now 
proposed to be adopted by the Postmaster-General. 

Sir Alfred Cripps, K.C., Mr. Danckwerts, K.C., Mr. Morten, K.C., Mr. 
Forbes Lankester, K.C., and Mr. Gaine appeared for the applicants ; the 
Attorney-General, the Solicitor-General and Mr. Branson represented 
the Post master-General. 

At the outset of the proceedings on Friday it was pointed out that it 
was of extreme importance that the arbitration should be practically 
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+0 the company conflicted with cach other. Witness said he believed 
Southall and Purley were the only two exchanges that had been estab- 
lished since 1907. А number of questions were put as to the definition 
of the “equipment " of an exchange. 

Sir ALFRED CRIPPS: Is everything that you find in an exchange, apart 
from the wires, part of the equipment ?—4At a certain point a cable comes 
into the exchange, that cable has to be attached to some structure, and 
that structure and everything inward is a part of the equipment. 

Mr. Justice LAWRENCE: And when vou say " equipment ” vou mean 
to use it in the wider sense of the machinery necessary to communicate 
along the system ?—Yes. 

Sir ALFRED Cripps: You make a distinetion between iron wires 1n 
competitive and iron wires in non-competitive areas. [n the one case 
you say " wires forming part of any telegraphic lines," in the other you 
вау “iron wires forming part of any telegraphic cireuit" ?—Yes, the 
iron wires carrying a current in any telegraphic circuit. 

Are there not numerous iron wires which are not part of a telephonic 
circuit *— That may be so. The transformer has iron. wires around it, 
and thes? are not iron wires in the sense of carrying the current as part 
of the circuit. 

Mr. Justice LAWRENCE : Is iron wire used in a telegraphic line which is 
not part of the circuit ?— Yes. 

Sir ALFRED CRIPPS: Do you suggest that iron wires used for the pnr- 
poses of attachment, as stay wires, &e., should be rejected ?— Уса, if the 
line is rejected. 

Mr. Justice LAWRENCE: Let me ask whether a distinction is drawn 
between iron wire forming part of a telephonic line in the compctitive 
area and iron wire forming part of a telephonic circuit in а non-com- 
petitive area ?—Iron wire is objected to when it forms part of a circuit 
and the line is part of the circuit. 

His LorpsHIP: So far as I can see, your only objection would be to 
iron wire forming a part of the circuit *— Forming part of the conducting 
circuit. «It does not refer to that which is used mechanically. 

Counsel then referred to the clause in the notice of rejection given by 
the Post Office to the company which specifies “all instruments, wires 
and apparatus which fail to satisfy the tests of audibility " specified in 
the agreement, and asked: Ма particular wire did not satisfy the test 
of audibility, that would be a question of finding out the fault and setting 
it right ?—1t might or it might not. 

With reference to another notice of rejection in the case of wires carried 
over an electric railway, Major O'Meara said that would only refer to 
the section of the line crossing the railway, but all lines carried along an 
electric railway in such a manner as to afford any danger of contact 
would be rejected. The portion of the line which was not rejected would 
be retained. In respect to lines along electric railways, witness said 
that whether they were overhead or underground they were subject to 
the notice of rejection. The Post Office itself, he said, had dispensed 
with all its lines along clectric railways and subways in which electricity 

rag used. The notice did not apply only to electric railways; it was 
given on the ground of want of access. 

Sir ALFRED Cripps: In your notice you say you exclude “all plant 
not constructed in accordance with the specification and rules," but the 
agreement allows for the bringing of such plant under the consideration 
of the valuation tribunal. How are you going to do that if you start 
by ruling all such plant out ?—If the plant has not been constructed in 
accordance with the rules and specifications then there is the notice to 
exclude it. 

Have you taken any steps to ascertain what plant, if any, has been 
во constructed ?—1 think that is an impossible task at the present time. 

Do vou mean that you have taken no steps to ascertain whether any 
of the Telephone Company's plant will come within this objection *—Y ou 
have already told the Court the number of officers engaged in carrying out 
this process. [t is quite impossible to get any idea of what plant is in 
existence in the way you suggest. 

His Lorpsuip: Does it come to this, then, that the notice is given by 
way of precaution in case any of the plant should not be constructed in 
accordance with the rules and specification ?-—Quite so; it identifies 
the class of article. The matter had to be decided by June 30. 

His Lonpsutr : But you cannot decide until you know what it is you 
have to come to a decision upon. й 

WiTNEsS submitted that that was a matter for the Court. 

In re-examination, Witness said that the reason of the objection taken 
to telephone wires across or along railways which were worked by electric 

wer was that the wires were liable. to come into contact with the 
railway cables which carried dangerous current, and persons using the 
telephone wire might receive a dangerous shock. Careless workmen, for 
instance, on an electric railway might easily cause a contact between the 
live rail or wire and the telephone wire with dangerous results. 

In answer to his Lonpsuip, Witness said there had been an increase 
of 80 per cent. in the development of the London Post Office telephone 
service since 1902. Since 1905 the number of stations had increased 
43 per cent. 

Sir James WoopHotcsE: The National Company. I suppose, has 
developed at an even greater ratio ? 

Sir ALFRED CRIPPS: [t has doubled in the last eight years. 

In answer to further questions by his Logbsiuir, Witness said that when 
the Post Office decided to take up any portion of their line in the case of 
underground cables, the cable would be taken up and sold for market 
value. but it was found to be cheaper to leave the disused conduit in the 
ground. In the case of the overhead wire, the poles would be taken 
down, and, if nearly new, would be used in connection with some other 
part of the system ; but if the poles were old they would be sold on the 
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ground for what they would fetch. 1n the case of iron wire (which would 
only be used in telegrapbie work). if it were too old. it would Бе Битс at 
the spot where it was taken down, but where it was worth it, or in the 
case of copper and bronze wire, it was sold for its market value. It was 
seldom worth while to use the wire again. | 

Sir Кокем Isaacs then opened his argument upon the contention of 
applicants that. the notices of objection were invalid. What was con- 
templated. he said, was that when a notice was given the Court should 
preneunce an opinion on it. 

His .окоѕнір: But if the notice given isso bad that the Court cannot 
pronounce upon it. «hat are we to do ? 

The ATTORNEY-GENERAL: The contention here is that the notice does 
not sufficiently identify, that it is too vague and not comprehensive. I 
submit that the notice given is suficient to be understood by persons 
dealing with the same subject-matter. and they would know to what par- 
ticular class the notice referred. Of course, if the Court thought some 
limiting words should be inserted. it had the power to do so. 

Sir ALFRED Cripps, replying on behalf of the National Co.. said if the 
arrangement were that the property of the Company was to be taken 
over on " tramway " terms, then all classes would be included. prima 
facie. But there was introduced a procedure under which the Post Office 
chimed to exclude certain classes of property from the valuation, and it 
was to make provision for that that the agreement. was made. ‘The 
notices of exceptions given by the Post Office should show what the par- 
ticular items of plant, &е., were which they claimed to have excluded 
from the inventory. 1t was not sufficient for the Postmaster-Gencral 
to say that the matter was difficult. In substance. the Postmaster- 
General was trvirg to throw on the National Co. the onus of clearing up 
that extremely difficult question by saving what was or was not specified 
for rejection in the notices. On the contrary, the Postmaster-General 
ought to specifically declare what he would or would not accept. There 
were three questions by which these notices must be tested: (1) Do they 
give the National Telephone Co. the information to which it is entitled ? 
(2) Do they give the valuer the notice to which he is entitled ? (3) Do 
they give this court the information to which it is entitled Та none 
of thes» matters could the validity of the notices be sustained. The 
question had been. practically discussed as a whole upon the notice 
referring to the London area which was by far the largest and most im- 
portant. Any matter at issue in respect of the other areas was capable of 
adjustment, He argued that the notice was bad, as a whole, but, alter- 
natively, he said that, if the Commission was against him on that point 
they might decide that it was bad in particular parts. 

The Commissioners intimated that they would. visit the Avenue 
and Gerrard (Londonjexchanges to make a practical examination of the 
effect of the agreement and notices of rejection. 

Yesterday (Thursday) the ATTORNEY-GENERAL submitted that the 
notice of exception was sufficient if it defined classes of material to be 
rejected. 

Mr. Justice LAWRENCE: Is it sufficient to say you will take over all, 
exeept such as have some defect ? S 

CovNsEL said he did not think that any engineer could have any 
difficulty in deciding the subjects to which objection was taken. He 
submitted that there was nothing to prevent the Court from saying that 
the effect of any paragraph was to be limited. He agreed that the Court 
could not amend the notice of objection by extending it. but it was а 
fallacy to say that they could not limit the scope of the objection. He 
submitted that the notice No. 2 (dealing with particular localities and 
exchange areas) was sufliciently Kpecitic to indicate, not only the locality, 
but also the character of the things objected to. 

Mr. Justice LAWRENCE intimated that the Commission would deliver 
its Judgment on the subject as soon as possible. 


Johannesburg Municipal Council v. D. Stewart & Co. (1902) (Ltd.) 

In the Court of Session, Edinburgh, on Saturday. Lord Ormidale heard 
counsel on a motion by defendants to adjourn the proof in this action 
for the recovery of. £400,000 damages for alleged breach of contract 1n 
connection with the supply of gas plant foc и nerating electricity. 

Mr. Morison, К.С, for plaintitts, said) defendauts had recovered 
12,000 documents, only a small proportion of which had any beating on 
the abandonment. of the contract. Delay would involve his clients 1n 
great hardship and serious expense. Several witnesses were on their way 
to this country, and his clients had had to make considerable readjust- 
ments of staff to allow their officials to get awav. 

Mr. Мекнлу, K.C., for defendants, denied that the motion was made 
purely for delay. A special staff of ten or a dozen typists had been 
engaged upon the productions since the middle of February, and had not 
yet completed their task, and he was told that. so far аз counsel were 
concerned, it would take a fortnight to even read the papers. | 

Mr. CLYDE, K.C., for plaintiffs, said defendants had £143,002 of plun- 
tiffs’ money in their pockets. If plaintiffs were right, that money would 
have to be paid back to them, and plaintiffs were apprehensive of delay. 
If defeudants put the £143,095 on the table of the court, they could have 
their delay. but he opposed the motion on any other conditions. 

Mis Loinpsittr geanted the motion, subject to the rigat of plintiffs to 
recover any expenses which the delay entailed. Leave to re dain vas 
granted. 

Hastings & District Electric Tramways Co. (Ltd.)—On Tucsday 


Mr. Justice Neville granted the petition for the reduction of capital from 
£500,000 to £372,942. 10s. - 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Amalgamated Society of Engineers.—The 60th annual report (for 
1910) states that at the end of the year there were 110,733 members, 


an increase of 3,593 over 1909. 

The income from all sources to the general fund was £422,797, against 
£300,406, increase 23,391. The contributions, tines and levies amounted 
to £394,649, compared with £370,756. The amount received from 
entrances was £3,262, an increase of £168, while interest. from the fund 
was £19,195, a decrease of £2,472. The superannuation reserve fund 
started the year with an accumulated fund of £382,046, and finished with 
£415,858, an increase of £33,811, while the increase for 1909 was £32,114. 
The genera] secretary (Mr. Jenkin Jones) states that this ‘ establishes 
beyond doubt the absolute security of an old age pension to our mem- 
bers.” The combined value of the funds at the close of the year was an 


The cost for donation benefit was £92,067 less than 
221, com- 
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increase of £24,056. 
in 1909, whilst the amount paid for contingent benefit was £3 
pared with £3,211 for 1909. The amount spent in sick benefit was 
£59,061, £752 less than in 1909. £142,491 was paid for superannuation 
benefit, increase £5,694. The applications for benevolent grants were 
considerably less, and the total amount granted was £5,267, against 
£10,091 for 1909, but the branches abroad who levy themselves paid £282, 
so the actual amount granted by the council was £4,985. 

In regard to the question of maintaining the Parliamentary contingent, 
the report states: '* We are now relying on voluntary subscriptions from 
the members for the maintenance of our two members, and it is very 
regrettable to state that the amount of subscriptions received is not 
encouraging." As to the National Insurance Bill. the general secretary 
states “that at this moment very important legislation involving two 
schemes, which probably will require from the workmen 4d. per week for 
one scheme and 3d. per week for the other, and further contributions 
from the State and the employer, is proposed. The proposed schemes of 
the Government are new, but they are highly important, and may have 
adverse etfect from the trade union point of view, and we shall be deeply 
concerned, as it may mean another 7d. per week, which must come from the 
wage of the workman, and which unquestionably requires the watchful 
eye of the Labour Party and our friends to see that justice is done to the 


trade unions.” 

Are Lamps on Approval.—Owing to the diversity in practice 
regarding the sending out of ere lamps on approval. and the letting 
out of are lamps on hire and hire purchase, the National Eleetrical 
Manufacturers’ Association have issued the following rules in the 


hope of producing uniformity in these matters :— 


Conditions on which Arc Lamps are to be supplied on 
Approval or on Hire. 
Arc Lames ON APPROVAL. 

1. Charge for the Use of the Lamps and Carbons.—No harge із made 
fur the use of lamps during the approval period, and each lamp will be 
provided with one trim of carbons. All further carbons uscd must be 
paid for. 

2. Use of the Apparatus.—The lamps must be properly erected т 
accordance with our instructions and burnt with the carbons which we 
supply with them. No larger current or higher voltage must be used 
with the apparatus beyond that stated on the instructions sent with it 
or in the catalogue. 

3. Packing.—Vhe goods will be sent properly packed carriage paid to 
Your address, and are to be returned properly packed in the same manner 
and in original case in which they were delivered, carriage paid to our 
works, together with an advice note within the time period agreed. 
Should they be detained longer, we shall be entitled to consider the Jam ps 
as definitely purchased by vou. 

OI Damage to Lampe.—The lamps when returned to our works will be 
Inspected, and you will be notified within five days from receipt of the 
goods as to апу breakages or repairs that are necessary, other than those 
due to fair wear and tear. and these are to be paid for at the usual rates. 
‚9. Тизигансе of Goods. —From the time the lamps reach you to the 
time of their return toour works they are to be held in trust and insured 
against fire and theft by you. ` . 
Arc Lamps on HIRE 

(are lamps on hire for electrical exhibitions are excluded). 

1. Carbons.— All carbons supplied are to be paid for. 

2. Carriage.—"l'he. total costs of freight and carriage from the works 
to the hirer and back again to be paid by the hirer. 

З. Packiny.—The goods to be sent properly packed by the maker. and 
mo а properly packed in the same manner in the cases in 
iub despatched, carriage paid to the makers works, a 

ice note of despatch being sent. 

4. Damage.—The lamps when returned to the maker will be inspected, 


and the hirer will be notified within five davs from receipt of the ear | 


as | 
о breakages or repairs that are necessary, other than fair wear 
аг, and these are to be paid for at the usual rates. 


leaving а net profit of £46. | | 
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5. Use of the Apparatus.—The lamps must be properly erected in 
accordance with instructions and burnt with the carbons which the 
makers recommend. No larger current nor higher voltage must be used 
with the apparatus beyond that stated on the instructions sent with it 


or in the catalogue. 
6. Loss or Damage of Goods. —VFrom the time the lamps reach the hirer 


to the time of their return to the maker they are held in trust by the 
hirer, who will be responsible for any loss or damage which may occur. 

7. Period of Hire.—The period of hire shall be reckoned from the time 
the goods leave the maker to the date they are received by him. 

З. Wiring.—"lhe hiring prices do not include the cost cf wiring for or 
fixing the lamps and resistances. 

9. Hire Purchase.—These conditions do 
on signed hire-purchase agreements. 

Barnes.—The L.G. Board have sanctioned 
for additional generating plant. 

Coronation Illuminations.—At Birmingham the Council House 
will be illuminated by the electricity department and the Town Hall 
by the gas department at Coronation time.—7'aunton Council have 
sinctioned expenditure for the electrical illumination of the Muni- 
cipal Buildings and Vivary Park on the evening of Coronation day. 
— Norwich Electricity Committee announce that they will supply 
current free for public or private illuminations on Coronation day 
and on the occasion of the King's visit and at $d. per 8 c.p. lamp рег 
night on other nights. The Castle, Municipal Buildings and Guild- 
hall will be extensively iluminated.—Southampton Corporation 
are spending £200 on tho illumination of the publie buildings.— 
Nelson municipal electricity department will supply current at 2d. 
per unit for illumination purposes on Coronation dav, the consumers 
also paving for the fixing of temporary meters.— Blackburn Council 
have decided to supply curr nt free for Coronation illuminations, 
the devices for which are submitted by May 31 and approved by their 


not apply to lamps supplied 


the borrowing of £8,600 


electrical engineer. 
Coventry.—At the meeting of the Electric Light Committee last 


week it was reported that the profit on the past year's working of the 
electricity department was £16,400. 

The plant recently installed at the electricity works was ofticially in- 
spected by members of the Council and others last week. The plant in- 
clades а 3,330 k.v.a. two-phase 50-cycle turbo-alternator, with direct- 
coupled exciter (by the British Thomson-Houston Co.), surface conden- 
sing plant, &c. 

Electricity in Mining.—At the mecting of the Kent Coal Conces- 
sions (Ltd.) last week the chairman (Mr. Ну. А. Johnston) said that 
their parlismentary bill for obtaining a transfer of some of the statutory 
powers of the Kent Electric Power Co., and which would enable them 
to supply electric power to all their pits, was now unopposed. The 
first of the power stations was now in course of erection at Tilman- 
stone, and, according to guarantees, would be actually working by 
July 8. Those power stations would not only supply their own col- 
lieries—they were now indispensable to coal mining—but would 
attract manufacturers and provide them with cheep power, and 
en ble their company probably to dispose of all their " small " coal. 

Glasgow.—Last week the Corporation adopted the recommenda- 
tion of the Special Sub-Committee on the improved light of the city 
that. with à view to ascertaining the relative lighting values of the 
proposed lamps, the pillars at present fitted with electric arc lamps 
in Argvle-street, l'rongate, Sauchiehall-street. Renfield.street. Union- 
street and Jamaica-street be fitted with the new Metroflame are 
lamp, and that an installation of high-pressure gas lighting be 
made in the streets surrounding the new Mitchell Librarv and St- 
Andrew's Halls, also in Grenville-street, North-street, and Bath- 
street, at a cost of £475 for pillars and lamvs. 

Heckmondwike.— The adjourned inquiry into the epplication of 
the Council for permission to borrow £24,159 for the electricity under- 
taking was held lest week. The inspector, Mr. Н. В. Hooper, went 
'arefully through the accounts of the undertaking, and evidence was 
given by the clerk. Mr. Macaulay, and the electricel engineer, Mr 
G. H. Carter. | ; 

Ilkley.—' The Council, who have been considering an electricity 
scheme prepared by Mr. J. W. Speight. have decided to send a depu- 
tation to interview the Board of Trade in reference to an application 
for a new provisional order. 

Mr. Speight estimated the cost of the works at £6,324, but bv using 
town gas instead of suction gas, and only laving distributing mains in the 
compulsory area, the expenditure would be reduced to £5,024. The 
annual expenses would be $907, and the tirst year receipts £1,013. эз. 64.1 


ang 


Income Tax Reform League.—An interesting memorandum on 
“ Wasting Assets and Income Tax” has been issued by this League, 
whose sccretary and offices are Mr. С. О. Parsons, F.C.L8., 25, 
Abchurch-lane, London, Е.С. 

Light Railways.—The Board of Trade have confirmed the Black- 
burn, Whalley and Padiham Light Railways (Revival and Extension 
of Time) Order, 1911. | | | 

Manchester.—At the meeting of the Council last weck the annual 
estimates were submitted and adjusted, and the Electricity Com- 
mittee suggested that they should hand over £19,496 in relief of rates. 

Ald. GOLDSCHMIDT moved that this amount be increased to £24,500. 

. The Chairman (Мг. HOWARTH) said he did not see how it was possible 
to increase the amount. Unlike other Committees, they could not put 
off certain works. 


The Committee's proposal was adopted. 

The contribution of the Tramways Committee in relief of rates was 
then discussed. 

Ald. GorpscuMipT moved that the proposed contribution be increased 
by £10,000. 

Ald. Wirsow said a large sum of money would һе required for improve- 
ments. И they handed over over all that money in relief of rates it would 
mean considerable delay in the development of their undertakings. 

Mr. Јонхкох : I shall never be satisfied till the Tramways Committee 
give £100,000 in relief of rates. 

Ald. Bowes, chairman of the Committee, said the С ‘ommittee had 
always been verv generous in their contributions, The question had 
been most carefully considered and they had come to the conclusion that 
they could not offer more than £75,000. 

After further discussion this was increased to £85,000. 

Mansfleld.—An inquiry was held on Wednesday into the applica- 
tion of the Council for sanction to borrow £4,000 for extensions of 
the electricity undertaking. | 

Marylebone (London).—The charge made for fuse replacements is 
to be discontinued, except in special circumstances. - 

The general manager (Mr. A. Hugh Seabrook), in reporting upon the 
conversion of gas lamps to electricity states that the estimate for the work 
was £20,900, while the actual cost was £18,313. The estimated number 
of Jamps to be converted was 1,385, the actual number being 1,371. The 
saving in cost against the estimate would have been greater had not Local 
labour been employed, as the department started with £1,500 in hand by 
purchasing materials below the estimated figures. 


Middieham (Yorks.)—A ratepayers’ resolution has been passed 


in favour of publie elcctric lighting. Two tenders have been re- 
ceived, one from a local trader for electric lighting (with 90 c.p. 
lamps), for £37 а year, the other from the Middleham Gas Co. (with 
12-14 с.р. gas lamps), for £40. Current will also be supplied for 


private lighting. 


Municipal Fire Insurance.—A ta meeting of Glasgow Corporation 


last week the recommendations of a committee appointed to con- 
sider the advisability of the Corporation creating @ fire insurance 
department and taking all risks in regard to Corporation insurance 
against fire were adopted by 32 to 29 votes. During the discussion 
it was stated that in the last four years between £18,000 and £19,000 
had been contributed to the insurance companies in fire premiums, 
while the fire claims did not exceed £500. 

Municipal Telephony.—At the mecting of Hull Telephone Com- 
mittee on Monday the manager (Mr. T. Holme) presented a report 
on the work of the department for the year ended March 31 last. 

The gross receipts amounted to £12,550, an increase of £880 over 
1909-10, and the gross profit (£5,026) showed an inerease of £203. The 
total amount carried to loan repayment account was £6,976, to sinking 
fund £2,802 and to reserve (including last veav's surplus of £1,323) 
£5,873, making а total of £15,651, or one-fourth of the capital outlay. 
The royalty paid to the Government last year was £1,258, bringing the 
total royalties to £6,224. Gross profit has increased from 6:3 per cent. 
in 1906 to 8-1 per cent. last усаг. The capital expenditure during the 
year was £1,186. The eost per station now stands at £19-05, compared 
with 20-58 last. year, and was below the estimate of £20 given by Mr. 
А. В. Bennett at the L.G. Board inquiry. The scheme for 3,070 stations 
has been completed, with over £2.500 of the loans unexpended. 

The report of the accountant (Mr. W. H. Smith) states that the ratable 
value increased from £225 to £723, an additional burden of £207. los. 
After meeting interest, repayment charges and income tax, the net profit 
was £1,168. 4s. 94. The results were obtained with a flat rate of Lo. os. 
(£5 for private houses). 

Norwich.—On Tuesday а special Committee was appointed to 
consider and report upon the offer of the Norwich Electric Tramways 
Со, to sell their undertaking to the Corporation. } 

Presentations.— The directors and secretary of the Carmarthen 
‘Electric Light Supply Co. have presented their manager (Mr. ‘Thomas 
d'Arcy Nassau) with à silver rose bowl on the occasion of his marriage. 

Harrogate electricity staff have presented а gold wateh to Mr. 
W. Firth, who is leaving for Australia. 

Provisional Orders Revocation.—The Board of Trade have revoked 
the Newark Electric Lighting Order, 1900, and the Newark Electric 
Lighting (Amendment) Order, 1907, as from May 9. 
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Rotherham.— An unopposed inquiry was held on Tuesday into 
the Council's application for sanction to borrow £27,832 for exten- 
sions of the electricity undertaking. 

Evidence was given by the Town Clerk and the Borough Electrical 
Engineer. The Town Clerk said there were 520 consumers and last 
year 2,669,727 units were gold. The capital expended was £58,310, of 
which £12,509 had been repaid. ‘The gross revenue was £17,510, work- 
ing expenses £9,665, interest £2,227, repayment of principal 1.580, net 
protit £3,740, renewals fund £12,153: total cost per unit sold. 1-237d., 
average price per unit 1:5734. £2,000 of this year’s profits had been 
applied in relief of rates. 

South Shields.—An inquiry was held last week into the application 
of the Council for sanction to borrow £8.960 for extensions of the 


electricity undertaking. 

Mr. FLEETWOOD PRITCHARD, for the Council, said that after what took 
place at the last inquiry, the borough electrical engineer (Мг. J. Н. 
Cawthra) was instructed to consider whether it would not be advisable to 
go in for a much bolder and more comprehensive scheme than that put 
forward on the last occasion, with a view to not only providing the 
necessary extension of plant, but also effecting greater economy in work- 
ing. The outcome was the scheme now submitted, and which had been 
approved by Mr. J. F. C. Snell, the Corporation’s consulting engineer. He 
referred to a letter of the County of Durham Electric Power Supply Co. 
offering to limit the supply of three-phase power to that which Smith's 
Dock Co. might require, апу further supply of three-phase current being 
given only with the consent of the Corporation, and intimated that they 
were prepared to modify their proposals to such an extent as would 
enable the Corporation to make a saving of £1.500 per annum. 

In reply to the inspector (Mr. H. R. Hooper). Mr. SHaw (for Smith's 
Dock Co.) agreed that the position now was amended to the extent that 
the proposals which the company were now prepared. to submit would 
effect а saving to the Corporation of £1,500 on the proposals which the 
Corporation submitted at the last inquiry. 

Mr. J. Е. С. Sx ELr outlined the new scheme, which he considered an 
admirable engineering proposition, which would prove advantageous to 
the Corporation and. result in considerable economy. He felt. bound, 
after а most exhaustive consideration of the situation, to advise the Cor- 
poration not to entertain the company's proposals. The reserve fund, 
out of which it was proposed to take £2,500, now stood at about £10,000. 
Ihe new scheme would necessitate the removal of two 100 kw. recipro- 
cating sets, upon which the capital still undischarged was £2.500. That, 
however, would obviate the necessity of extending the buildings. 

In reply to Mr. Shaw, Mr. SNELL admitted that, in view of the new 
scheme, it was a good thing for the Corporation that the last application 
was not approved. He did not suggest that it was unreasonable for 
Smith's Dock Co. to want three-phase current for their docks, but they 
would not gain anything by having it. 

Мг. SHAW said that the Dock Co. had the advice of their consulting en- 
gincer to the contrary, and they had had the current in use at their other 
docks at Tynemouth and Middlesbrough for years. 

It was intimated by Mr. НАА that the County of Durham Co. were 
prepared to meet the Corporation's criticism of their proposals on the 
points to which the Corporation attached most importance, one of which 
was in regard to dual control, and to make a new offer which would be 
an amendment of the third alternative proposal originally submitted. 

Mr. J. H. CAWTHRA also gave evidence. | 

Mr. SHAW, for the opponents, said the Dock Co. were large consumers, 
and were anxious to have a supply of three-phase current, which they 
thought was the best for them. phe Supply Со, was willing to give that 
supply. 

р Мг. В. P. SLOAN outlined the new proposals of the County of Durham 
Co., which the Corporation had declined. In their latest offer the com- 
pany were willing to modify the 21 years’ agreement provided for in tke 
original proposals to any extent the Corporation desired. He had eal- 
culated that in 1915, under the company’s scheme, there would be a 
saving to the Corporation of £272 per annum. His company wished to 
have power to supply three-phase current to Smith’s Dock, but to no 
other consumer except by the Corporation's consent and to һе permitted 
to instal such converting plant as might be necessary from time to time 
in the Corporation's power station, the Corporation to supply the accomo- 
dation free of charge. The company also desired power to hire out motors 
to consumers who wished to have them, that being а branch of the under- 
taking which the Corporation had not touched hitherto. ‘The company 
further proposed to instal rotary plant and lay cables sufficient to produce 
power to the extent of at least 3,000 kw., which was twice the amount of 
power that would be obtained under the Corporation's acheme. The 
whole of the plant and cables so installed would become the immediate 
property of the Corporation. The total value of those works would be 
approximately £15,500, towards which the Corporation was asked to pay 
£10,080, the amount which they proposed to spend on their own scheme. 
The reason the company was prepared to do that was that they knew 
quite well that the Corporation would not spend such an amount of money 
unless they intended to use the plant, and to use the plant meant to take 
supply from the company. 

Mr. SNELL, recalled, cirtieised the company's proposals. There would, 
he said, be considerable difficulty in converting three- phas? into gingle- 
phase energy. and there would not be the same reliability of supply which 
there would be under the Corporation's scheme. Не thought the Cor- 
poration would be extremely foolish for the saving of £272 per annum to 
hand over the whole control of their power station to a local company, 
and not to retain the whole thing in their own hands. lt was а question 
of terms, of course, and if sufliciently generous terms were offered by tho 
company he might not be inclined to object to the Corporation accepting 
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them. but on the terms offered it was not worth the Corporation’s while, 
and he could not advise them to place themselves in the hands of the 
company. 
After counsel had addressed the inspector the inquiry closed. 
Southampton.—The borough electrical engineer (Mr. H. F. Street) 


has reported that the department frequently receive applications 


from retepeyers for supply of electricity through slot meters. 
The hire purchase scheme in force does not mect the wishes of these 


applicants, and thev insist on cither having а scheme on similar lines to 


that inaugurated by the gas company or nothing at all, and the depart- 
ment has in this way lost a number of profitable customers. He recom- 
mends the adoption of both the slot meter svstem and the rental svstem, 
giving customers the option of either. The Electricity Committee have 


adopted Mr. Street's proposals. 


Truro.— The Council have informed Messrs. J. B. Saunders & Co. 
they,will be prepared to entertain the question of public electric that 
lighting for a number of vears. provided the firm make suitable 


arrangements for the erection of electricity works. 


Wimbledon.—A Committee has been appointed to confer with 
representatives of the Wimbledon Traders’ Association, who demand 


a reduction in the price of current supplied for outside are lighting. 


Winchester.—The County Council have decided to wire the great 


h^! o° Winchester Castle at a cost of £100. 


Wireless Telegraph Notes.—.nother grand piece of work has been 


accomplished by the saving grace of wireless telegraphy. A report 


from New York states that the Ward line steemer '* Merida," on the 


night of Thursday last week, off Cape Charles, Virginia, was in colli- 


Sion with a fruit ship. and sunk five hours efter the collision. all her 


passengers and crew being reported saved. The '' Merida " wes а 
vessel of 4.000 tons and hed 210 passengers on board. In calm but 
thick weather the fruit boat (the * Admiral Ferragut ”) of 1,300 tons, 
loomed up in the darkness, and struck the other vessel heavily amid- 
ships. Great/panie prevailed on board the ** Merida,” which, however, 
being equipped with wireless apparatus, sent out calls for assistance, 
and attracted the U.S. battleship * Iowa," which wes successful in 
азуы more thea 300 of her passengers and crew, Another vessel. 
the " Hamilton," 5130 responded, and in due course the passengers 
and crew of the ** Merida were transferred to the merchant ship. 


All the pzssengers? baggage wes lost, end there is some doubts zs to 


the fate of the captain and four officers of the ‘ Merida.” 


Workhouse Lighting.--The Essington Board of Guardians have 
agreed to obtain a specifiestion from Messrs, Vesey Brown & Holl for 


the electric lighting of the workhouse. 


York.—An inquiry wes held here last week into the application of 


the Corporation for sanction to borrow £15,000 for extensions of the 
electricity undertaking, 

The city accountant (Mr. J. W. Davison) having given statisties аз to 
borrow ing powers and the financial position of the undertaking, 

Mh: tovaclesk (Mr. Н. CRAVEN) said that extensions were required t» 
meet the Ce mands for electric lighting and power and for the supply of 
current to the tramways. The department had now well turned the 
corner and was doing well. Several larg: consumers were negotiating 
with them for power supply from the Corporation instead of generating 
their own energy as at present, and arrangements had been made with 
one of these, ‘The last extension of plant was made in 1904-5, in which 
Year the units sold totalled 904.000, Last year they sold over 1,500,000 
Ss and the engineer estimated that this vear the number would reach 
2,220,000, and next year would be approximately 4,000,090 units. 

Mr. J. W. Наме, city electrical engineer, supplied technical details. 

Fhe Tows) CLERK, in answer to the inspector (Mr. H. R. Hooper), said 
that the reseve fund was £1,128. 14s, 5d., and of that the Corporation 
had just taken £890 in relief of rates. The undertaking had had £5,000 
from the rates. 

lhe Ixspector : Tt is clear it would be much better to have put it to 
| The 1d. in the £ (represented by the £800) 
did not do anybody any good. 1t certainly did not help the poor man, 
because it did not make any difference to him. He paid so much for his 
house (including rates) and, if there was any deduction, he did not get any 
ме. Cheap power and light was the best thing the city could have, 
and, as an engineer with some knowledge of their station, he should have 
Шош that the £800 would have been better left to the credit of the 
undertaking than placed to reduction of rates. 

On the suggestion of the inspector the application was reduced by £137, 
the amount uncxpended on the switchbaord. 


aa голоо Electrical Engineers.— The third annual ‚ Athletic 
(un ин the Territorial Force were held at the London 
SER \ Athletic Grounds. Herne Hill, on. Wednesday lt. The 
Ma a Referee, Major A. E. Le Rossignol; Judges: 
ж 2 Р N. Phillips, Capt. W. H. Merrett, Capt. К. Edgecumbe 
Campbell 06, Н. C. C. Tufnell, and Timekeepers Capt. Р. Н. 
ollows :— В.Е. The various events with their winners were г 
"d Е w Sap. G. M. Drake ; Quarter Mile Cycling Face. Sap. 
Wimberley : и Мар. E. P. Gilman : 88O Yds. Race, Sap. G. 
Cycling Race S +. Hurdles Race, Nap. G. C. R. Stewart; | One Mile 

7 Mace, Sap. А. Е. Argent; 440 Yards Running Race, Sap. G. M. 


reserve, for it is badly needed. 


Drake; High Jump, Sap. G. C. В. Stewart; Five Miles Cycling Race, 
Зар. W. Clayton ; One Mile Race, 2nd Cpl. L. L. Barnes; Jnter-Com pany 
Tug-of-War, '* B" Company; 110 Yards Swimming Race, Sap. A. J. 
Monk; 440 Yards Swimming Race, Sap. A.J. Monk. The Le Rossignol 
Inter-Company Challenge for the company obtaining the greatest num- 
ber of points was won Бу “С” Company. The times were taken on a 
Smith's split second chronograph. 

Electro-Harmonic Society.— The annual general meeting (to receive 
the accounts for the 25th season, to elect officers for the 26th season, 
and to transact the ordinary business) will be held on Thursday. 
25th inst., at 6:30 p.m., at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. During the past season 53 
new members have been elected, seven members have been lost by 
death, 53 have resigned, and 18 have been struck from the register. 
There are now 612 names on the register. The accounts show ге- 
ceipts from subscriptions £311. 68. 6d., entrance fees £13. 5s., extra 
concert tickets £13. Os. 6d., brought forward £59. 2s, 1d.—total 
£396. 14s. 14. Expenditure was £335. 5s.; balance £60. 19s. ld. 


COLONIAL AND FOREIGN NOTES. 
Aden.— The report of the Aden Chamber of Commerce stated that 
a supply of electricity for lighting the town and working fans is one 
of the greatest needs at present. It is suggested that a Government 
grant might be obtained for an electricity undertaking. Oil is the 


present illuminant. 

Argentina.— The generating station of the Cia. General de Eleo- 
tricidad, Cordoba, was opened on April 3. There are now two com- 
panies supplying electricity in Cordoba. 

Santa Fé Municipality has refused to grant an extension of time to 
Winby & Co., concessionnaires for electric tramways, unless they are 
prepared to pay a fine. 

Senor E. de Elia has applied to Buenos Ayres Municipality for а con- 
cession for the construction of surface contact tramways, partly on the 
street level, partly in open tunnels or cuttings, and partly underground. 
The Public Works Department find that some sections of the route have 
been granted to the Anglo-Argentine Tramways Co., that others were 


under National jurisdiction, and that the tunnels would interfere with 


the main storm water conduits. The applicant has been invited to alter 


his s: home. 
Official statistics show that electrical goods imported into Argentina in 


1910 were valued at 5.741,530 pesas (gold) (£1,148,300) compared with 
4,216,914 pesas (£843,383) in 1909. 

It is stated that а company has asked Villa Dolores (Cardoba) Muni- 
cipality for a concession for the construction of a telephone system to 
connect the town with all the neighbouring townships and to extend as 
far as Villa Mercedes. 

А North American syndicate has applied for a concession for the con- 
struction of electric tramways from the capital to the suburbs of Ensenada 
Los Talas, Tolosa, Abasto, Villa Elisa, and ultimately to other suburbs. 


Australasia.—Eaglehawk (Victoria) Council have borrowed 
£6,000 for the erection and equipment of electricity works and have 
invited tenders for the plant. 

A Conference of delegates of the municipal councils of Newcastle 
(N.S. W.) and its suburbs, the local Chamber of Commerce and the West 
Walls»nd Progress Committee regarding the proposed electrification of 
the Neweastle district tramways recently passed a resolution that appli- 
cation be made to the Premier to have the electrification carried out as 
quickly as possible. А deputation to the Premier was appointed. 
£50,000 has been voted for the scheme. 

Ararat (Victoria) Council has for 80me time desired to establish muni- 
cipal electricity works, but the success of the undertaking seems to depend 
upon the Council's obtaining contracts for supplying the public offices 
and institutions in the district. For years the local gas company charged 
123. 64. per 1.000 for gas supplied to the public and 10s. for supplies to 
the Government institutions. When the electricity supply project was 
mooted gas prices were reduced to 10s. and 83. respectively, and when 
the Council's prices for electrical energy were decided upon the gas com- 
pany (the Mayor of Ararat states) reduced their price to Government to 
бз. 8d., with the result that the railway department has entered into a 
five years’ contract. The Mayor asks if it is right for the Government to 
support the gas company, who have neglected to make necessary exten- 
sions of mains and have only made reductions of prices when compelled 
to do so by the enterprise of the Council. The prices at which the Council 
propose to supply electricity are 6d. and 34. per unit for lighting and 
power respectively. | 

H.M. Trade Commissioner for New Zealand states that the expendi- 
ture of Wellington Harbour Board up to Sept. 30, 1911, will include 
electric cranes (£2.400) and electric lighting and hydraulic plant (£1,250) 
for J shed, and other clectrie lighting plant £10,000, i 
А Customs Duties.—In conformity with a recent decree of the Finnish 
Senate cleetrical machinery imported into Finland will in future be 
subject to a duty of 47-10 Finnish marks per 100 kilogs. (19s, 3d. per 
ewt.) if not exceeding 2,000 kilogs, and if made mostly of iron: and 
14770 marks per 100 kilogs. (бз. рег ewt.) if over 2.000 kilogs. All such 
machinery down to 100 kilogs. was formerly dutiable at 14:70 marks 
per 100 kilogs. 

А recent customs notice issued by the Australian Commonwealth 
Government states that reinforeed concrete poles for electric 
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"ighting and’ other purposes are subject (as wooden poles) to import 
duty of 30 per ceat. ad. val. (British goods 25 per cent.) 

Under decisions of the French Customs administration, sliding 
rails of iron or steel for electric tramwey conduits are classified 
under No. 213 of the Import Duties Tariff (as rails of iron or steel) 
if rough or simply pierced for bolts, and under No. 525 (as fixed rai!- 
way material) if thinned and planed or otherwise worked 


Electric Traction in Chili. —The Minister of Publie Works proposes 
to submit to the Chambers a bill for the electrification of over 600 
miles of railways, И is estimated that the necessary power will be 
obtained from the numerous watercourses in the county. 


South Africa.—4A proposal for electric lighting at Koffvfontein 
has been put forward by the Koffyfontein Mines (Ltd.). This will 
necessitate the raising of £1,000 by the municipal council. and, 
if carried into effect, may necessitate for the first time the levying 
of a rate. 

The De Beers Co. have offered to reduce the price of Kimberley 
Council's bulk supply of electrical energy from 51d. to 22d. per unit, if 
the Council agree to reduce the price to consumers to 64. The Railway 
Department recently asked for the Council's terms for a supply. 

Bulawayo have agreed to pay the Waterworks Со. £1500 per annum 
for publie clectric lighting. including extensions, provided the company 
came to a satisfactory arrangement with the Electric Lighting Com- 
mittee with regard to the tariff for private consumers. 

Mr. John Roberts, borough electrical engineer, has presented to Durban 
Corporation a report on the investigations made by him in Ergland, 
Germany, Holland and Belgium. ‘The report states that in England the 
conditions as regards electrical undertakings are generally similar to 
those in Durban. Considering the population, the extent to which elec- 
tricity is employed at Durban compares favourably with what is done by 
most English municipalities, and in many instances Durban is ahead. 
This is to be accounted for by the absence of gas competition. In Eng- 
land the gas companies have vastly improved their methods of applying 
gas for illuminating purposes, notably by the use of the inverted mautle, 
and efforts appear to have been made to copy all the features which have 
made electricity popular. 

Uruguay.—The "Review of the River Plate " states that а project, 
in which foreign capital is interested, has been put forward for an 
electric railway from Montevideo to Punta del Este, a seaside resort 
on the Atlantie coast. 

The Minister of Public Works is considering a proposal to munici- 
palise and electrify the railway and tramway del Norte. 

A British syndicate has presented to the Government а proposal to 
hold ап international exhibition at Montevideo in 1912, with sections for 
automobiles, aviation, &c. 

The states that the Government have not accepted the offer of one of 
the existing telephone companies to alter its overhead lines, and the 
President states that the Minister of Industries will study the matter and 
confer with him (the President), and then insist on the original scheme or 
introduce amendments convenient for. general interests. Our con- 
temporary says this means that the companies are to be frozen out. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bournemouth.—The annual report of the tramways department 
states that the total income for the vear ended March 31 was £89,767, 
and after paying expenses, the gross profit was £32.018. After 
allowing for interest and redemption of stock and loans, rent of 
leased lines, &c., there is a net deticit of £153. 


Bradford.—The net profit on the past year’s working of the tram- 
ways was £39,374, compared with £32.364 т 1909-10. 

The traffic receipts were £256,063 (11254. рег car-mile), against 
£245,082 (10-846d.), an increase of £10.380.— Trattie expenses (£03,822) 
show an increase of £177; but on the basis of car-mileage they are 
slightly less, being 2-804d., compared with 2-825d. Repairs and main- 
tenance came to 32.287, ог £139 less: but the cost of electric power 
showed an increase of £752, being £47,717 (20974. per car-mile), compared 
with 2:073d.). Wages of traffic employés and accident. compensations 
and insurance also showed increases. A sum of £22,000 has been 
devoted to relief of rates, an inerease of £10,000. Phe income of the 

arcels department for the year was £8,257, and the expenses £6,599, 
[avis a surplus of £1.658. Interest on loans showed a decrease of 
£851, and sinking fund charges an increase of £240. ‘The balance brought 
forward was £44,006, and adding to the surplus of 539.374 the total is 
£83,380. During the year the sum of 513.135 was ex pended upon renewal 
of track and £20,000 was transferred to relief of rates, leaving а eredit 
balance of £50,244. 

Burton-on-Trent.—' The accounts of the electricity department 
for the year ending March show total income £13.089, of which 
£12,620 was for energy sold. being ЗІЯ, per unit (compared with 
1.8754. in previous year). 

Works costs were £4402 06314. (0712d.) per unit: rents, rates, and 
taxes £643, or 0-093d. (0-107d.) per unit; management, printing, insur- 
ance, &e.. £593, ог O-OS5d. (0-009d.) per unit; total £5,639. or 0-NOUd. 
(0:9154.) per unit. Interest and contribution for redemption of loan 
required £5,082, or 0-7304. (0-N0Sd.) per unit, and the net profit was 


£2,364, or 0-339d. (against £1.474, or 0-2304. per unit in previous vear). 
Units sold were 1,672,460 (against 1,529,600) including private lighting 
323,070 (300,774). publie lighting 1,350 (1,190), motors, 690,210 (544,484), 
heating, &e., 14.585 (16.120), Corporation tramways, 591.547 (617,199), 
and Ashby Light Railway, 41,398 (49.533). Phere are 675 (against 
605) lighting. and 84 (76) power consumers, the (equivalent) 8 c.p. lamps 
connected are 37,045 (34.829), and motors connected are 173 (150) with an 
aggregate. capacity. of 1.087 (933) н.р. "The maximum loads were 
024 kw. (509 kw.) for lighting and power and 375 kw. (375 kw.) for trac- 
tion, the combined load factor was 21-2 (19:95) per cent. and the plant 
capacity is 1.710 kw. (as in. previous year) Average prices obtained 
were: For private lighting 4.654. (4:86d.), publie lighting 34. (34.), 
power and heating 909d. (0:9744.) and traction 1.374. (1.374.). £1.138 
is being placed to renewals fund and £1,000 contributed to relief of rates, 
this being the first contribution made by the Department for the latter 
purpose. Although units sold show 935 per cent. increase, cost of fuel 
ix down £91, due to striet supervision of the boiler house ard to the use 
of lower grade fuel to a greater extent than heretofore. and a further £21. 
due to depreciating the stock of coal by 15. per ton. АН repairs to out- 
buildings, mains, mchinery and metershave been paid out of revenue. 

The accounts of the tramways department for the year to March last 
show capital expenditure on the Corporation lines £94,803 and on leased 
lines £1210, total 106.012. Of this sum £57,611 has been repaid. and 
the outstanding debt is £57,611. Total revenue was £10,368 852d. 
per ear-mile (againstls-47d. Ла year), including £936 (£932) from Midland 
Railway Со. for running powers. Operating expenses. were. 6414. 
(647d.) per car-mile exclusive of Midland Railway Co.'s running, the 
total working expenses, including power, management, &e., being £12,255 
and the gross profit £3,113. After meeting capital charges and placing 
£1.000 to renewals fund there is а deficiency of- £682 (against 2,796) ; 
3,131,172 (3.082.804) passengers were carried and 432,011 (428,219) car- 
miles ran. 

The accounts of the electricity supply and tramway departments were 
approved by the Corporation last week. 


Bury.—The accounts of the Corporation tremways department for 
the vear ended March show capital expenditure £282,894 (inrcease 
£1.718.) Total of sinking fund is £31.200, of which £12.600 has been 
applied in reduction of debt, and the reserve or renewals fund 
amounts to £15,361, 

The total revenue during the year was £60,606 ; working expenses were 
£34,250 and gross profit was £260,447, from which have to be deducted 
amount due to Salford Corporation, being the receipts less working ex- 
penses of the Salford seetions (£657), amount carried to joint tramways 
account, arrived at similarly in respect of the Radcliffe sections 24,274, 
Heywood sections £3,610, and proportion of special cars, parcels, &c., £23, 
leaving £4,469 net profit on the Bury section, of which £1.669 has been 
carried to borough rates and £2,800 to reserve. Car-miles run were 
1,573,686 and the passengers carried were 13.236.628. Total revenue 
рэгеаг- mile was 9.264. and working ex penses per car-mile, includipg power, 
were 5:552d. The average fare per mile was O-85d. 


Ipswich.—The accounts of the electric supply department for the 
past year show a surplus, after meeting working expenses and interest 
on and repayment of loans, of £1.744, compared with £1,080 in 
1909-10. 

After paving off certain items, including expenditure on street lamps, 
are lamps on hire, the last instahnent of preliminary expenses, purchase 
of meters and wages of permanent employes engaged on capital works, 
there remains £554 which has been transferred to reserve, the latter fund 
now standing at £1,456. The department seems to have made excellent 
progress during the year. Excluding the installation department, the 
total revenue was £15,619, an increase of 10-3 per cent., while working 
expenses and capital charges increased by only 6:5 рег cent. The revenue 
of the installation department was £3.875, an increase of 27-34 рег сеп, 
while the profit (after making due allowance for depreciation of stock), 
was #156. [n addition, wiring on the rental system was installed to the 
value of £527. The total connections (in kilowatts) are now 2,796, ex- 
cluding traction supply. The maximum load (including traction) was 
БК. Gross capital outlay is £93,481. 

The accounts of the tramways department show a deficit on the year 
of £2,229, against £1,732. This, however, does not represent the whole 
charge on the rates because the Council have decided, upon the recom- 
mendation of the engineer and manager (Mr. F. Ayton), to provide a re- 
newals fund for relaviug the entire track within 15 vears from the opening 
of the line. The rates have contributed to this fund during the past vear 
£1.400, but in future the annual instalment is to be €3,421. The passen- 
vers carried. totalled 5,240,242, the car-miles run. being 676,255, "The 
total revenue was 521.738 or 771 4d. per car- mile, compared with £20,883, 
or 1.1724. per car-mile т 1909 19. Working expenses were £17.92, or 
6:371d. per car-mile. The increased deficit is due to eost of repairs te 
ears and track. The Committee have decided to make the charge for 
power for the tramways 12d. during the current vear and to consider at 
the end of the year whether to give a further reduction in the form of a 
rebate. 


Leeds.—-The accounts of the electric lighting department for the 
year to March 31 show capital expenditure £1,005,174. the amount 
outstanding being £735.407, and the increase during the year 619.18. 

Revenue was £104,468 (against £09,068 in previous year) and gross 
profit £71,326 (£69,288), income tax required £924, interest £28,633 and 
redemption fund £32,701. The surplus protit (which has been carried 
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to relief of rates) ia £9,993 (against £8,931). The maximum load was 
7,980 kw., or 9,140 k.v.a. (increase 240 k.v.a.), and the capacity of the 
plant is 15,740 kw. Consumers of energy for lighting are 6,655 (against 
6,026 in previous year) and for power and heating 1,351 (against 1,127), 
the equivalent 35-watt lamp connections being 315,508 (311,812) for 
lighting and 367,236 (320,917) for power and heating. "There are 2,452 
(2.088) motors in use, their aggregate being 14.689 H.P. (12.836). Units 
sold were 14,372,765 (12,421,164), of which 4,460,328 (4.575,957) were 
supplied for private lighting. 926,351 (937,193) for street lighting and 
8,986,086 (6,908.014) for power and heat. Units sold (for all purposes) 
per (equivalent) 35- watt lamp were 21:05 (20-66) and revenue was 3/0:71 
(3/355) per (equivalent) 35-watt lamp. Total working expenses per 
unit sold were 0:524. (0-59d.) апа total expenses, including wages on 
extensions not chargeable to loans account, extraordinary renewals, 
interest, and redemption fund, 1.584. (1:74d.) The average price 
obtained was 1-74d. (1:914.). 

А statement accompanying the accounts points out that the metal 
filament lamp has continued to affect the profit-earning capacity of the 
undertaking, but there are strong indications that the period of diminish- 
ing revenue is drawing to a close, as the decrease in lighting sales is (for 
the first time) more than counterbalanced in money by the increased 
sales for power and heating, and the total revenue excecds that of tlie 
previous vear. The working expenses per unit sold are the lowest on 
record. There is an increase of £1,494 in the amount provided for pay- 
ment of debt and the total expenditure increased by £4,338. 

Loughborough.—.At the meeting of the {Council lèst week Ald. 
Bumpus reported that the gross profit on the electricity department 
for the year ended March 31 was £1.874, an increase of £1,020 over 
1909-10. 

Ald. Bempus said they conld not credit the whole of the improvement 
to the improved working of the undertaking, inasmuch as there was a 
charge for paying off a battery which expired last vear. There had been 
a large increas? in the output, particularly for power, The increase in 
the output for power amounted to 50 per cent., and that for lighting from 
12 to 15 per cent. The cost of producing current had gone down from 
nearly 21d. in 1903 to 24. in 1909 and 124. in 1910. This year it was 0 fd. 
only. The standing charges were £2,203, leaving a deficit of £330, against 
Which there was а grant from the general district rate of £1,500 towards 
the loss on the year's work and the deticit which had accumulated. The 
Whole of that £1,500 went to the previous deficit, less £330 deficit of the 


pres?nt year. 
Morecambe (Lancs.)—On the past year's working of the tramways 
department the profit was £1,272. 168, Id., out of which £1.000 has 


been devoted to relief of rates. 

Preston.—The gross profit on the tramways for last усэг was 
£15.451, and the net profit (44.369) has been added to reserve. 

lhe total income for the year was £27.490, against £37,840; the pas- 
Sengers carried were 8,412,567, against 8,484,589. Parcel traflic. in- 
creased by £283. 

Rotherham.—The net profit on the tenth year's working of tho 
electricity department was £3,740, against £2,922 in 1909-10. The 
trathe receipts on the tramways department were £33,314, against 
£31,059, 

Ald. Winter and the tramways manager (Мг. E. Cross) have been 
authorised to visit places on the Continent for inspecting systems of 


rail-less trolley traction. 

West Bromwich.—The sele of current by the municipal electricity 
epartment for the past year shows an increase of 8.23 per cent. over 
the figures for 1909-10. 

Private lighting revenue was £364, a decrease of £19; public lighting 
£690, the same as the previous vear; tramway traction power £4,756 
decrease £560, and motive power £5,103, increase £1,660. The net 
Increase for the vear is £1,079. 

West Hartlepool—4At the last meeting of the Council it was 
reported that the past year's working of the electricity department, 
after providing for all charges (including sinking fund and interest). 
Bhowed a surplus of £1.505. 12s. 9d., which it was recommended 
should be carried to reserve. 

The average price of coal was 93. 74d. per ton, compared with 10s. 
Amount of debt repaid during the year was £3,454, and interest on loans 
Was 42,517. The gross profit (£7.476) was nearly 73 per cent. on the 
TOSS capital employed. Out of a total capital of £92,000, £32.000 has 
been repaid. 

Yarmouth.— The accounts of the tramways апа electricity supply 
departments for the year ended March 31 were presented to the Co- 
poration on Tuesday. 

The total tramway revenuc/was £23,830, increase £507 ; and after paying 
working expenses the net profit was £8,126. compared with £6,588- for 
1909-19. After paving interest, sinking fund and income tax, the balance 
(21.450) is to be added to appropriation account, compared ми. 68. 4s. Hd. 
ast year. £113. б. 6d, has been appropriated to payment for electricity 
о and £1.250 to general renewal fund. Nearly 4,500,000 pas- 

Dgers Were carried, an increase of 75,000. 
етпе CHAIRMAN of the Committee (Ald. Campling) said that the cost 
i ДӘ ет ad decreased by £645, owing to a reduction in the charge and 
ical system of meters which had been introduced. He anticipated 

у would effect a further saving of £200 or £300 in the cost of current 

У the use of meters, 


The accounts of the electricity undertaking showed a gross trading 
profit, after charging £241. 10s. 7d. for ;converting public lighting are 
lamps to incandescents, of £8,267. Of this, £431 was written off cost 
of meters, transformers and other works for which there is no sinking 
fund, £7,466 applied to interest, sinking fund, &e., and £370 added to 
appropriation account, making it £1,249. 195. 84. A sum of £982. 103. has 


been added to reserve, increasing this to £4,000. 


TRADE NOTES AND NOTICES. 


— AD 
TENDERS INVITED. 


HawxMEnsMITH (London) Borough Council invite tenders for 
supply and erection of high-pressure steam and feed-water pipes, 
exhaust steam feed water heater and circulating water pipes, 
steam valves and feed water heaters, and feed pump. Specification 
and form of tender from the borough electrical engineer (Mr. G. 
Gilbert Bell), 85, Fulham Palace-road, W. Tenders to the town 
clerk (Mr. H. Thompson), Town Hall, Hammersmith, London, W., 
by 4 p.m., May 31. See also an advertisement. 

DEwsnBvnY Corporation invite tenders (by mid-day May 30) for 
supply and laying of feeder cables and erection of feeder switehboards. 
Specifications and forms of tender from the borough electrical engi- 
neer (Mr. В. H. Campion). 93, Bradford-road, Dewsbury. See also 


an advertisement. 
STEPNEY (London) Borough C'ouncil invite tenders for 12 months' 


supply of ampere-hour meters, demand indicators and time switches 
and are-lamp carbons. Specifications, general conditions and forms 
of tender from the borough electrical engineer апа manager (Mr. 
W. С. P. Tapper). Tenders must be delivered at 27, Osborn-street. 
London, E., by noon June 8. See also an advertisement. 

Tenders are invited (up to June 27) for supply of 1.400 protectors 
for use on main distributing frame at magneto exchanges to the 
Postmaster-General's Department, VICTORIA. Tender forms ап] 
specifications at the Commonwealth Office, 72, Victoria-street, 
London, S.W. See also an advertisement. | 

SouTH SHIELDS Corporation want tenders by May 24 for supply 
and erection of 1,500 kw. high-pressure steam turbine (with surface 
condenser and pumps) coupled to 1,000 kw. d.c. generator (with 
switch panel, &c.) and 1,100 kw. a.c. generator (with switch panel, 
&с.). Specification, &c., from the Borough Electrical Engineer. 
CARDIFF Corporation want tenders by 10 a.m. Мау 20 for re- 


wiring end fitting (for electric lighting) the Corporation Baths, 
Guildhall-erescent. Cardiff. Particulars from the City Electrical 


Engineer. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
May 30 for steam pipes, valves, &c.. for Dickinson-street station and 
for supply of two 8-ton overhead hand cranes for sub-stations. 
Particulars from the City Electrical Engineer, 

LivERPOOL Overhead Railway Co. want tenders by 10 a.m. June 
6 for 12 months' supply of electrical fittings, insulating tapes, топ. 
mongery, «е. Forms of tender, &c., at 31. Jumes-street, Liverpool. 
. Hackney (London) Council require tenders by 7 p.m. May 25 for 
supply of 100.000 pairs of yellow flame carbons during the year to 
March 31, 1912. Specification, &c., from Town Clerk. 

HaNpswonTH (Staffs.) Council require tenders by noon May 24 
for cables for lighting and tramway purposes. Specification, &c., 
from Messrs. Kennedy & Jenkin, 17, Victoria-street, London, S.W. 

WORTHING Corporation require tenders by noon June 12 for 
supply and erection of two Diesel oil engines and c.c. generators. 
Specification, &с.. from the Borough Electrical Engineer. 

St. Pancras (London) Council require ‘tenders by noon May 31 
for 12 months’ supply of Welsh and other steam coal to their elec- 


trict stations. 
CLACTON Council require tenders by noon, May 22, for 12 months’ 


supply of electrice service fittings, joint box compound, ironmongerys 
oils, &c. | 

Tenders are invited up to July 25 for tho supply of 12 sections 
of a branching multiple magneto lamp signalling switchboard, &c., 
or one automatic or semi-automatic switchboard, &c.; up to June 
14 for supply of a branching multiple magneto lamp signalling 
switchboard at Ballarat, and a c.b. multiple switchboard to the 
Postmaster-General's Department, SOUTH AUSTRALIA; and up to 
June 7 for the supply of 2 nauts single-core submarine cable to 
the Pustmaster-General’s Department. New Хости WALES. Tender 
forms, &c., from 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, MkrBoUvRNE (Victoria). will 
receive tenders until 3 p. m. Juno 13, for the supply of electric lighting 


232 


THE ELECTRICIAN, MAY 19, 1911. 


material. 12 accumulators and 400 cable distributing boxes and 
chemicals and glassware for batteries. 


_ Tenders will be received at the Town Clerk's office, AUCKLAND, 
N.Z., until 4 p.m. of Thursday, June 15, for supply and erection of 
machinery for the new power station, including water-tube boilers, 
feed pumps, economisers, conveyor and steam pipes, and induced 
draught plant; d.c. steam generators, condensers, auxiliary machi- 
nery, &c. Specifications, &c., at the offices of the High Commis- 
sioner, 13, Victoria-street, London, S.W. 


The Town Clerk, WANcGANUI, N.Z.. will receive tende:s until July 12 
for supply of generating plant, gas producing plant and battery and 
booster for the Corporation tramways. — Specitication ean be seen at 
73, Basinghall-street, London, E.C. Local representation is neces- 
вагу. 


NAPLES Municipal Authorities require tenders by July 9 for supply 
and installation of the following plant in connection with the supply 
of electric power to Naples from the river Volturno: 

1. Tubing and accessories for harnessing the water at rate of 7.000 litres 
а second and for the fall of 190 meters; upset price 702,900 lire (£28,116.) 

2. Machinery and apparatus for hydro-electric power station, trans- 
mission line (about 57 miles), and. transforming station; upset price 
1,000,000 lire (£40,000.) 

Tenders to Presidente del Consiglio Generale dell’ Ente Autonomo 
Volturno, Naples. 

Manufacturers who are prepared to supply 600 km. (372 miles) eopper 
wire 8 mm. dia. are invited to communicate with the Direzione dell" Ente 
Autonomo Volturno, Naples, who after two months from April 10 will 
send invitations to tender to firms whom they consider suitable. 

Conditions of tender, &c. (in Italian) may be seen at 73, Basinghall- 
street, London, Е.С. 


Tenders will be received at the Italian Royal Arsenals. SrEzr4 and 
VENICE, until 11 a.m. June 2, for supply of electric cables and wires 
(estimated total amount £1,420). Specification (in Italian) may be 
seen at 73, Basinghall-street, London, Е.С. 


CoPENHAGEN (Denmark) Lighting Corporation want tenders by 
noon, May 23. for supply of about 3.000 electric meters, — Specifica- 
tion (in Danish) at 73, Basinghall-street, London, E.C. 


Tenders will be received at the Bourse, BRussELs, on May 24 for 
supply of telegraph cables, 

Tenders will be received at the Post and Telegraph offices. Parts, 
on May 30, for the supply of 100 tons of 2 mm. and 50 tons of 3 mm. 
bi-metalie wire. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 

Ibbotson Bros, & Co., bolts and nuts for renewable guard rails, &c., 
51.546. 11%. 3d. (Three tenders, varying from £1,546. lls. За. to 
£1,742. Зз. 94.); Rees Roturbo Pump Co., electrically-driven pump for 
driving water from cable manholes, at £110. 103. Gwynnes(Ltd.) also 
tendered at £170. 173. 6d. 

The following tenders were reccived by London County Council 
for the supply of renewable guard reils :— 

Walter Scott (Ltd.) (accepted) sandberg (high silicon), manufactured 
at Leeds), £9,700 and (high carbon composition, manufactured at Leeds) 
£8,750. 

P. & W. MacLellan, sandberg (high silicon) process (manufactured 
by Phoenix Steel Works, Germany), 8.168. 15s. 

Six firms who were invited to quote for the work were unable to do во, 
while two tenders were received for the supply of the guard tlange section 
only. The chief engineer's estimate comparable with the tenders is 
£8,550. The lowest complete tender received was that of P. & W. 
MacbLellan, which provided for the rails, &c., to be manufactured by the 
Phoenix Steel Works (Germany) by the sandberg process. The High- 
ways Committee were advised that. in addition, the royalty and super- 
vision charges, which were not included in the tender, together with the 
cost of sending an inspector to Germany, would increase the cost of the 
work Бу about £600. "Ihe Committee reported having given special 
attention to the question of the material to be employed in the manufac- 
ture of the rails. They understood that а large number of railway and 
traniway undertakings had for some years past used rails made under the 
high siheon process, and that very satisfactory results as to the life of 
the material had been obtained, with consequent saving in expenditure 
on maintenance. An experiment which was made on a certain section 
of the Council's tramways, which had been open for public traffic since 
November, 1907, confirmed the result of the experience on other systems, 
and tended to show that the life of rails made of that material should be 
considerably greater than that of rails made of ordinary steel. After 
careful consideration they had come to tlie conclusion that the Council's 
interests would be best served if it accepted the tender of Walter Scott 
(Ltd.) for the manufacture, supply, &c., of the rails in England by the 
Sandberg process. ‘The amount of this tender did not include payment 
for royalties, which would amount to about £300. In addition to the 
difficulties of inspection, &c., considerable inconvenience is experienced 
in obtaining work of this nature {гот abroad, as it Is necessary to obtain 
large shpiments at a time instead of small quantities, as will be required 


in this particular ease, 


Bermondsey (London) Council have received. the following 


tenders :— 
Boilers, 

Howden Boiler Co. (recommended: for acceptance), £5,830 and £5,936 ; 
British Niclausse Boiler Co.. $6.50; Hawksley, Wild & Со. (incom- 
plete), £7,205; Clarke, Chapman & Co., £8,185; Babcock & Wilcox, 
£7,619, £6,937 and £7,230. 

Stam Dynamo. 

Siemens Bros. Dynamo Werks (Howden engine) (recommended for 
acceptance), £6,052, (Belliss engine) £6,447, (Musgrave спите) £6.678 ; 
John Musgrave & Sons (Siemens dynamo), £9,749; British 
Westinghouse бө, (Howden engine) £6.39), (Browett, Lindley 
engine), £6,761, (Belliss engine) 6.751: Browett. Lindley & Co. (Bruce, 
Peebles dynamo) £5,985, (British Electrie Plant. dynamo) £6,067, 
(ECC. dynamo) £6,366; British l'homson-Houston. Co., (Howden 
engine), £6,634. (Browett, Lindley engine) £7,002, (Веч: engine) £7, 106; 
Crompton & Co. (Belliss engine) £6.761.. 10s.. (Howden engine) 
£6,561. 10s., (Browett engine) £6.76). 10s.; British Electric Plant, 
(Howden engine) 45.850. 10s.. (Browett engine) £6,210. (Belliss engine) 
£7,002, 103. : Jas. Howden & Co. (Siemens dynamo), £6,102, (GE. Co. 
dynamo) £6.149, (Crompton dynamo) 56.130. (Bruce Peebles dynamo) 
£5,960. (E.C.C. dynamo) £6,286 ; Brace Peebles & Со. (Howden engine), 
£3,540, (Browett engine) £6,295. (Belliss engine) £6,580; Dick, Kerr & 
Co. (Browett engine), £6,515, (Howden engine) $6194; Electric Con- 
strnetion Co., (Belliss engine) £6,624, (Browett engine) £6581, (Howden 
engine) $6.224; General Electric Co. (Belliss engine) £6,413,, (Browett 
engine) £6,351, (Howden engine) £6,003, 

Condenser. 

Edward Deane & Beal (recommended), £5,030 and £4.155 ; Ledward & 
Beckett, £7,140 and £6,276: Geo. Seott & Non. 43.233 and £3,217; 
British Electric Plant Co.. £7,300. 

Elcetrically-driven Boiler Feed Pump. 

General Electric Co. (recommended), £351 and £255; Hayward Tyler 
& Co, £650; Rees Roturbo Mfg. Co., $20]; British Westinghouse Co., 
£245; Holden & Brooke (not to specification), £209; Nichols. Bros., 
£425. 

The Finance Committee have been considering a request by the 
Electricity Committee to submit an estimate for the purchase of the 
above plant, but as the Finance Committee are not satisfied that the 
question of obtaining a bulk supply from an electric supply company 
has been exhausted, they have deferred the question so that the Elec- 
tricity Committee may vive further attention to the matter. 

Fulham (Londen) Council recently received the following tenders 
for generating plant:— 

British Phomson- Houston (иссерё 4) (а. turbo-alternator) £3,240, 
(b, condensing plant) 51.292:  Richardsons. Westyarth (a) £3,145, (^) 
£1,060; Brush Co., (4) £3,300, (b) 1,151: C. А. Parsons & Co. (а) £3.679. 
(b) £970; General Electric Co., (a) £3,372. (b) £1161; British Westing- 
house Co. (complete plant). £4.715 : J. Musgrave & Song, (a) £3.333. (4) 
£1,201; Belliss & Morcom (complete plant), £53,350; Willans & Robin- 
son, (a) £3,346, (b) £1.140; J. Howden & Co., (a) £3,360. (5) £1.190 ; 
Dick, Kerr & Co., (a) £3,370. (b) 51.259; W. H. Allen. Son & Co., (^) 
£1.389; Mirlees, Watson Co., (b) £1,250; Worthington Pump Co. (b) 
£1.24. 

The Electricity Committee, in reporting on the tenders, stated that tho 
lowest tender for the turbo-alternator which complied with the specifica- 
tion and. provided the necessary governing and efficiency tests to Юз 
carried out at the makers’ works prior to delivery was that of the British 
Thomson-Houston Co., for £3,240. Messrs. Parsons were the lowest for 
the condensing plant, but they were not prepared to accept that portion 
of the contract only. The next lowest was that of Messrs, Richardsona, 
Westgarth (at £1.060), in addition to which, however, they required £40 
in the event of their condensing plant being ordered. separately. The 
committee were advised that the length of the Curtis machine quoted for 
by the British Thomson-Honston Со. was about 18 ft. Gin, against 
25 ft. 8 in. required by the Richardsons, Westgarth machine, and con- 
siderable economy in the comparative eost of the necessary foundations 
and alterations to the existing buildings would be effected by accepting 
the Curtis turbine. In all the cireumstanees, having regard to the 
adaptability of the Curtis turbine to the available space at the works, 
and the desirability of the whole responsibility as to the eflicieney resting 
with one reputable firm only, the committee had decided (subject to the 
usual sanction) to place the contract with the British Thomson- Houston 
Co. for the complete plant. 

Marylebone (London) Council have accepted the following tenders 
for annuel supplies for the electricity undertaking :— 

Le Carbone (Ltd.), earbons, brushes: Middleton Bros., oils ; Aubert, 
Grenier & Co, underground cables; Svkes & Sugden, disconnecting 
boxes and ci. pits; М. T. Hentey’s Telegraph Works Co., meter boards ; 
Avon {па Rubber Co., rubber tubing and manhole rings; Sremens | 
Bros: & Co., para rubber strip and black adhesive tape ; Pooley & Austin. 
White Міна tape: St. Helens Cabl* & Rubber Co, rubber gloves ; 
Callender’s Co. Sykes & Sugden and W. Lucey & Co., house service boxes ; 
К. Bird & Co., c.i. piping. | 

Marylebone Council have also accepted the tender of С. А. Parsons & 
Co. for a commutator (£220) and that of the Electrical Power Storage Co. 
for truck capable of carrving 15-20 ewt. (£260). 

Bath Eleetrie Light Committee have accepted the tender of the 
Diesel Engine Co. for a Diesel oil engine, direct-coupled to а 450 kw. 
Dick, Kerr d.c. dyaamo at £5,451; and that of Dick, Kerr & Co. for 
à 300 k. v.a. motor alternator at £1,140. 
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Chelsea (London) Council hyve accepted the tender of E. A. 
Rickards (at £280) for illumineting the Town Hall, &c., for the 
Coronation. £ 

Greenock Corporation have placed an order with the British West- 
inghouse Со. for г turbo-2!ternator and condensing plent, at £5,987: 
subjectito the Secretary of Scotland sanctioning the expenditure. 

Halifax Corporation h»ve placed гл order with Venner & Co. for 
60 Hooklism tramcer meters. The firm's tenders for ordinary meters 
for Govan, Кике у and Salford have also been accepted. 

Buxton Council heve placed en order with Cellender's Cable & 
Construction Co. for cables, and that of Ferranti Limited for meters. 

Bury (Lanes.) Council have accepted the tender of Mather & Platt 
fora 3 in. centrifuge! pump for the electricity generating station. 

Newport (Mon.) Council have accepted the tender of Walker & Co. 
fora motor chassis for the tramway tower waggon, ot £520. 


Hereford Council hyve accepted the tender of Mather & Platt for 


an auxiliary electric pump at £109, 


Isle of Thanet Joint Hospit2! Board have accepted the tender of 


Ушу & Hopper for telephone and bell work et the hospital. 
Winchester Council h»ve accepted the tender of E. Green & Son 


for new sections of economiser pipes at £67. 

Woolwich Council have accepted the quotation of С. А. Parsons 
& Co, for the renewal of à commutator at £05. 

Stockton-on-Tees Council hive acespted the tender of Richard- 
sons, Westgarth & Co. for a 400 kw. turbo-alternator at £2,203. 

Nelby Council have accepted the tender of Mr. Sykes for public 


lighting by 50 c.p. electric lamps, at £37 per annum. 

Sydney (N.S.W.) Council recently decided to purchase, at the esti- 
mated amounts given, 50 Mannesman steel poles from Noyes Bros., 
et £175; 25 50-empere 480-volt and 200 10-ampcre 240-volt d.c. 
meters from Ferrenti Ltd.. èt £568. 25. 6d. ; six maximum demand 
indicstors from W. С. Watson & Co.. at £34; 150 steel poles from 
Stewarts & Lloyds, £990, 

Commonwealth Contracts.—The following tenders have been ac- 
eepted by the Australia Postmaster-Geaerel's Departmeat :— 

Queensdand,—Lamson Stiro Service Co., pneumatic tube installation, 
£1.645; India Rubber, Gutta Percha & Telegraph Works Co., Western 
Electric Co., British Insulated & Helsby Cables, International Electric 
Co., Siemens Bros. Dynamo Works, British General Electric Co., Law- 
renee & Hanson, Jas, Paton & Co., and Ringdahl & Co., various telegraph 


apparatus, material, &c. 
South Australia, —WR. Johnsona, Clapham & Morris, h.d. copper wire 


and g.i. wire: W. G. Watson & Co., 5.009 insulators (£104); British Insu- 
lated & Helsby Cables, telegraph apparatus. 


BUSINESS NOTICES. 


Mess, Neville Williams & Co. inform us thet the Tinol braach 
of their business has been converted into а limited company and in 
future 21 communications relating to Tinol should be addressed to 
Bi-Met*ls. Limited, 804, Southwerk-street, S.E. Messrs. Neville 
Williz:ns & Co. ere continuing the electrical manufacturing business 
as hitherto, 

* . d 1 

From the 24th inst. the offiees of the Kent Electrie Power Co. 
will b^ transferred to Railwey-street, Сип, 
| The new telephone number of Messrs, Spencer Chapman & Messel 
5 Ателие 1588 (3 lines). 

Edwd. Ну. and Chea, Hy. Harrison (trading аз Harrison & Co, 
electricas, &c.. 35. Broadway, Cricklewood, have dissolved. part- 
nership. Debts by Mr. Е. H. Harrison. 


Sale by Auction.—Messrs. Horne & Co., 35. Old Queen.street, 
Westminster, S.W.. will sell by auction at the Royal Arsenal, Wool- 
Wich, at IL am. on Ted y. Мгу 23, unserviceable and obsolete 
stores, ineluding iron ала steel serep, brass, copper. AE 
end tin alloy. zine, &c.. electric суше. lethes and tools, pumps. elec- 
trie»! instruments. lomos, &e. May be viewed et the Royal Arsenal, 
Woolwich. on Frid» y гл Monday, prior to and on morning of sale. 
Cotalogues et the War Offic», Whitehall. the Ordnance Office, Tower, 
tad the Ordnance Office, Royal Arsenal, Woolwich. See also an 
edvertisement. | 

Plant for Sale.—Messrs, Rudders & Paynes, Chester-street, Bir- 
mingh um, advertise for sale three dyasmos, with resistances, 
switches, instruments, &c. | 
sa ean Development.—The proprietor of Letters Patent No. 11,154, 

09. relating to“ Batteries and Battery Holders," desires to dispose 
ао grant licences, with a view to the adequate working 
T the patent in this country. Inquiries to Messrs. Cruikshank and 
Fairweather (Ltd.), 65-66, € 'hancery-lane, London, W.C. 
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Holiday Guides.—We offer no apology for calling attention to the 
excellent “‘ guides” which are being issued by the leading railway 
companies in connection with the holiday, health and rest resorts, 
which are to be found upon their respective routes. "Pho Great 
Central Railway Co. issue a group of interesting and serviceable par- 
ticulara which can be obtained at any of the company's stations, or 
at their Gocds Receiving Offices, or direct from the Publicity Depart- 
ment, 216, Marvlebone-road, London, W.C. | 

The London & South Western Co., whose service reaches many of 
the most popular and desirable of the holiday resorts of the country, 
have just issued a new guide which contains a mass of readable 
matter, helpful to those in seareh of where to go and how to get 
there. This guid? can be obtained from th» company’s booking 
offices, from their various publicity establishments, or direct. from 
Waterioo "tation. 

The guid? which is edited by Mr. Percy Lindley, and which relates 
to the Great Eastern. Railway Cols arrangements for their tourist 
traffic, his just been issued, and can be obtained at the G.E. booking 
offices, or direct from Liverpool-str»et Station, London, Е.С. 


* Record of Sports." — From the Royal Insurance Co., Liverpool, 
we have receive: a copy of the eighth edition of the “ Record of 


Sports.” 

Nearly every kind of sport is dealt with and the volume forms an 
accurate and up-to-date record of sports. Its new features include a 
comprehensive series of notable performances and events of aviation, 
while the records of many other sports have been ampliticd and the 


summaries and tabulated statements have been retained 


BANKRUPTCIES, LIQUIDATIONS, &oc. 


On Friday at the Official Receiver's offices, Liverpool, à meeting 
was held of the creditors of the British Tungsten Lamp Со. (Ltd.), 
Huyton Quarry, near Liverpool. 

The Deputy Official Receiver (Mr. T. W.J. Britten) said that, although 
the winding-np order had been made as far back as March 28, the state- 
ment of affairs was not yet complete. Mr. Н. Lonsdale, the receiver and 
manager at Liverpool, had advertised the business for sale as a going con- 
сего. The unsecured liabilities amounted to £1,549, and the assets were 
estimated to realise £11,159. leaving a deficiency, after the debenture 
holders had been reckoned with, of 13.210, or total unsecured liabilities 
£14,759, und по assets available to meet them. The deficiency account 
showed a gross profit of £1,780 from the date of the formation of the com- 
pany in December, 1908, to the date of the winding-up order. No resolu- 
tions were passed, but at a subsequent meeting of contributories a resolu- 
tion was passed that the Official Receiver should continue as liquidator. 

John Dennis Carlmark, electric] engineer, 402, High-street, West 
Bromwich, hes been edjudicated bankrupt. The first mecting of 
creditors will take place on May 26 at 191, Corporation-street, Bir- 
mineham. sind the public examination on June 2 at the Law Courts, 
Lombard-street, West Bromwich. | 

A first and final dividend of 9s, 51d. is payable at the O.R.’s, By- 
rom-street, Manchester. to creditors of Wm. Hy. Steed, electrical 
engineer, &c., 13, Stamford.street, Kingsway, Altrincham. 

A dividend is to be paid to creditors of Wm. Hy. lllingworth 
(trading as the Yorkshire Metal Filament Lamp Со,), 30, Pellon- 
lene, Helifax, and claims are to be sent to Mr. W. Durranee, 12, 
Duke-street, Bradford. by May 31. 

A first and final dividend of 4s. 1d. will be payable on May 22 at 
at 26. Beldwin-street, Bristol, to ereditors of Valentine Geo, Burkitt, 
electric! engineer, 38, Park-row, Bristol. 

In consequence of the intention of the Compaay to amalgamate ИЗ 
business with thet of May-Oa‘way Fire Applianees (Ltd.), the 
Pearson Fire Alarm (Ltd.) is being wound up voluntarily, and а 
meeting of creditors will be held at the oftice of Messrs. Fairbairn & 
Wingteld, 67, Watling-street. London. E.C.. on May 26. 

Meeting of creditors of May-Oatway Fire Applianees (Ltd.) (in 
vol. liq) will be held at 92 and 94, Paul-street, Finsbury, London, 
E.C., on May 30. | 

Express Cable Inventions (Ltd.) is being wound up voluntarily 
and Mr. В. H. Gillespie, 294, Charing Cross-road, London, W.C, has 
been appointed liquidator. Meeting of creditors will be held at 
294, Charing Cross-road, on May 30. 

A meeting will be held at 695, Salisbury House, London. Е.С. on 
June 19 to receive an account of the winding up of the Caseade 
(1906) Power Co. (Ltd.) (in liq.). 


— 


А deed of arrangement h»3 been exeeauted by Arthur Brooke 
(trading as Fox & Со.). electrical engineer, Bredford-road. Batlev. 
Unsecured liabilities, £917. — Estimated net assets £180. 


Winding-up Petition.~-A petition for the winding пр of J. G. 
Childs & Co. (Ltd.) will b» heard at the Royal Courts of Justice, 


London, W.C., on May 30. 
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APPLICATIONS FOR FATENTS. 


Nore. ~The wndermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When comolete Specification accompanies application, an asterisk is affixed, 


March 17, 1911. 
6,682 Тномрѕом. (Ges. für Drahtlose Televraphie m.b.H., Germany.) 
electrical oscillations by direct current.* 
6.695 Ачревзом. Boves & Co. & ANDERSON. — Electrically-driven coal cutting machines. 
6.723 Мі: мв. Electric incandescent lamps. 
6,736, 6,737 Siemens Bros. & Co. & RiEER. 
electrical apparatus. * 


6,783 KogTING & MATHIESEN. 
29 '3 10, Germany.)* 

6.833 Barret & Gaire. X-ray bulbs or tubes. 

6.855 Rosin, Incandescent arc lamps. 

6.861 WartLACE & СРАНАМ. Electrical switch or controlling device, * 

6.862 WALLACE & GRAHAM. Electrical time switch. * 

6.853 WALLACE & GRAHAM. Electrical signs, advertising devices and the like.* 

6.869 Davies, Equipment for use in submerged electrical communication. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATION, 
18.799 Graincer. Electric lamps and filaments. (16 3/10.) 
28,813 WassMER. Electric furnaces. 


Production of 


Fixing and insulating contact springs for 


March 18, 1911. 


Alternating-current arc lamps., (Convention date. 


(Convention date, 7 Э 10, France.)* 


1910 SPECIFICATION, 
101 Wirris & JoHNson. Electro-maenetic signalling devices. 
211 В.Т.-Н. Co. (С.Е. Co., U.S.) Protective devices of the type known as lightning 
arresters. 
5.278 Anams МЕС. Со. (Cutler Hammer Mfc. Co.) 
5.289 Scoular. SCOULAR & EVERETT. 
5.465 Cresse & DerericH. Electric switches. 
5,583 Сот21 & BARDELLI. Telemeters. (Addition to 23.768 ЭЭ.) 
5.965 Jannus Arc Lamr & ELECTRIC Co., JONES & СазтЕ!1.-ЕУАН$З. 
6,207 Bastian. Electrically-heated appliances or apparatus. 
6,312 Hair. Electric supply systems and acparatus for motor-cars and the like. 
(Coenate applications, 8.155 10. 9.926 10, 12.893 10 and 17.330 10.) 
6.403 Акт.-Сеѕ. Brown, Bover! вт Cie. Drivine of electric rail vehicles, 
6.431 Harr. Connections for terminal ends of electric cables. (14 3/10.) 
6,536 Brgckrv. Arc lamps having two or more pairs of electrodes. 
6.595 WarREH^USg, Electric licht pendant fittings. 
6.624 ZwEIGBERGK, Dynamo-electric machines, 
6.634 Lorio. Dynamo-electric machines of the homopolar type. 
6,768 SroRA KorrARBERSS BERGSLAGS AKTIEBOLAL. Electric furnaces and method of 
chareing same, (I9. 3.29.) 
7.714 Gouret. Hydrocarbon incandescent lamps. (16/9'09.) 
7.929 HicuriELD. Ceiling roses, wal! plues and like electrical fittines. 
8.095 De H^ibEN-STONE. Electric generation and electric superheating of steam. 
8,380 Воккитт. Arc lamps. 
10.874 Harrison. Manufacture of incandescont electric lamps. 
11,569 CHapwick & CLARKE. Detachable power-handle for use on electrical controllers 
on tramcars, motor-cars, trains and the like. 
11,792 Beaver, PREECE & CLAREMONT. Electric cable. 
11.931 Ѕтогр. Incandescent electric lamps. 
12.347 Latte & Sarety Licht (Ltp.). Electric switch. 
13.123 В.Т.-Н. Co. (GE. Co., U.S.) Control and protection of electric motors. 
13,124 B.T.-H. Co. & Everest. Systems of electrical distribution. 
13.395 Jarnurc. Arclamrs. (2 69.) 
13.405 Vincent. Vanour electric lamps. 
13,405 ArAMs Mrs. Со. (Cutler Hammer МК. Co.) 
13.410 B.T.-H. Co. (G.E. Co., U.S.) 
13,739 HERoLD. Primary batteries, 
14,743 В.Т.-Н. Со. (С.Е. Co.. U.S.) 
ductors. 
14.916 Conner & PEEL-CONNER TELEPHONE WORKS. 
14,925 HARTMANN & Braun AÁKTI.-GEs. 
ments. (31 8 09.3 
15.424 Harsison. E'ectric incan.lescont lamrs. 
15,731 CHAMPION. Construction of electric junction boxes and similar chambers. 
16.043 Jones. Imperfect contact resistance devices. 
16.344 Simms & Simms Macneto Со. Hieh-tension maeneto-electric apparatus. 
16.997 Sigagus-ScHuCXERT WERKE GES. Electricsp2cd-reeulation of machines. (17 :7 '99). 
17.344 ELECTRIC & ОконАМСЕ Accessories Co. & Garner. Electric circuit closers or 
starters. 
21,339 Jouuscs-LuNDELL Evectric Traction Co. (Lundell.) 
motors and means for controlling the same. 
28.022 Zeiss. Telemeters havine two objective reflecting systems, two objective lenses 
and an ocular system. (17,12 22.) 


(2710) 


Controllers for electric motors. 
Incandescent electric lamps. 


Arc lamps. 


(1.4, 99.) 


Controlling speed of electric motors. 
Dynamo-electric machines. 

{8 7/29.) 

Alloys suitable for use as electric resistance con- 


| Telephone systems. 
Hieh-frequency resonance-measuring instru- 


Regenerative electric 


COMPANIES’ MEETINGS AND REPORTS. 


ee 
Eastern Telegraph Co. (Ltd.) 


The seventy-eighth ordinary general mecting was held on Wednesday, 
under the presidency of Sir JOHN Wo ire Barry, K.C.B. | 

The SECRETARY (Mr. А. В. Hardie) having read the notice conven- 
ing the meeting and the auditors! report, 

The CHAIRMAN said: Gentlemen, in connection with the accounts, 
the gross revenue for the half-vear under review amounted in round tigures 
to £670, 100, against, for the corresponding half-vear of 1909, £620,900, or 
an increase of £49.200, Messages and other receipts show an increase 
of 542.400. and it is satisfaetory to note that the improvement in the 
receipts is spread over every branch of our trafie, and appears to be due 
to a general improvement in trade. Interest and dividends on investments 
and on eash at bankers оп deposit. &с., is 56.300 more than for the 
corresponding half-year of (900. With regard to the expenditure side 
of the accounts, it will be seen that the total ordinary expenses for the 
half-year amounted, in round figures, to £264,700, against, for the half- 
year to December, 1909, £250,000, showing an increase of £14.200. 
This increase is almost entirely due to increased expenditure at our 
stations, the total expenditure on this account being £13,600. more this 
half-year than for the corresponding half-year of 1999. About one-half 
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of this increased expenditure is in respect of salaries and wages due 
to automatic promotions and to the slight augmentation in the num- 
ber of our stat; rent, fuel and light is £1, 100. more, and repairs to 
buildings £3,000 more than for the corresponding half-vear of 1909. 
Other items included in this account show minor increases, while а few 
items show slight decreases, There are no other items to which I thirk 
it is necessary for me to call special attention; but, to summarise the 
accounts, Г may say that the result of the half-year's working is an 
increased profit of about £35,000 when compared with the half-year to 
December, 1909, and we are, therefore, able to make а substantial 
contribution to our general reserve fund, while maintaining the payment 
of the usual dividend and bonus. 

On the last occasion Thad the pleasure of addressing you, I referred to 
some important renewals of some of our older cables, which we had in 
contemplation, А portion of this work has been carried out during the 
half-year, and the cost, amounting to about £27,000, has been charged 
against the general reserve fund. A further contribution has been made 
to th: fund as a provision for investment tHluctuations, £2 090 being 
taken from the general reserve fund for this parposs The total peovision 
on this account is now £230,090. The results shown forthe whole financial 
year to Dee. ЗІ, 1910, аге undoubtedly хаи баегу. Our message 
receipts reached the highest point in our history, and are well above the 
figures for 1900-1901, which previously held the тосот when they were 
temporarily inflated by the events in connection with the South African 
War. It is true the working ex penses have also increased considerably : 
but, as I have explained on former oceasions, this must inevitably fi ow, 
owing to the great Increaso in the number of words with which we have to 
deal. The number of words carried has increased during the last 10 
years by about 50 per cent. This is accounted for by the important 
reductions in the rates which, I am glad to say, we have been able to 
introduce from time to time, and more especially in recent years. The 
effect of judicious reductions in rates, no doubt, tends to stimulate trafie 
and Increase its bulk. This, together with a general improvement in trade, 
has had the effect of increasing the gross value of the traffic carried at the 
lower rates; but D may mention that whereas the number of words carried 
has increased so much, the percentage of gross revenue to capital has 
only increased Бу something under 3 per cent., во that the publie are 
benefiting largely by the reductions to which 1 have referred. So long 
аз we can efficiently deal with the larger volume of traffie without being 
obliged to increase our carrying capacity by additional cables, a sufficient 
margin of income over expenses can be maintained; but if traffic grows 
at the rate it has been doing during the last 10 years you muat arrive at à 
point when additional cables ave absolutely necessary to cope with the 
work. Therefore, И is very essential that additional cables should be 
provided as far as possible without increasing our capital account, other- 
wise the necessary margin of receipts over expenses would gradually 
disappear. 1t ijs when additional cables have to be paid for that we more 
thanever realise and appreciate the importance of oursubstantial reserve 
fund. Gentlemen, this is the poliey to which we consider the success of 
this Company is mainly due, and we believe that the financial position 
achieved by harbouring our resources is in the best interests not only of 
the stockholders, but of the country and the telegraphing public a8 well. 
With this object in view, it is our aim to make the Company prosperous, 
for it depends upon the prosperity of the Company as to how far we can 
confer additional benefits on our customers, either by reducing rates or by 
providing rew eables, thus giving them an improved service, not only in 
speed and accuracy, but also in reliability of communication. In. this 
regard 1 may incidentally remark that our efforts are being directed 
towards the more general use of automatic signalling and recording 
apparatus, not only to attain increased speed, but to eliminate as far as 
possthle errors in messages caused by the complicated combinations of 
vowels and consonants which make up the weird artificial words now used 
in codes by many of our customers. It is about 10 years since we hid 
any new cables of importance; but, for the reasons to which I have 
referred, the time is approaching for strongthonirg our system in the 
Mediterranean and elsewhere. : 

I think it may be useful and interesting if T review shortly the financial 
aspect of the Company to-day, and contrast it with the position 10 years 
ago, when we decided, in conjunction with the Eastern. Extension Co., 
to establish an alternative line of cables between Great Britain and Aus- 
tralia via South Africa. This Company's share of that great undertaking 
comprised cables of large carrying capacity from Portheurnow to 
Madeira, St. Vincent, Ascension. St. Helena and Capetown, a landline 
between Capetown and Durban, and a cable between Durban and Maur 
tius, When this liability of over two millions—on this Company's back 
alone—was incurred, our general reserve fund was under one million , 
but subsequent events proved that this important step was fully justified. 
Owing to the substantial increases in revenue which occurred during the 
years following, we were able out of our surplus revenue moneys gradu- 
ally to clear off this large expenditure without any increase to our capital. 
The balance was cleared off in. 1906, since which time we have been able 
gradually to build up our reserve fund, and it now stands at the sub- 
stantial sum of £1,620,000, after providing a quarter of a million for 
market fluctuations of our reserve fund investments, besides charging 
an additional sum of over half a million during the last 10 years for the 
renewals of some of our older cables. I 

Now, Gentlemen, I think you will agree that this is a fine record. я 
think it is particularly satisfactory when we consider that not only have 
we been able to do so much in the past, but И we have at the present a 
a good round sum in reserve to meet expenditure on new cables M 
must. be laid in the near future, as well as for the renewal of same o 
our older sections to which I have already referred. | 

You may have noticed what was stated by the Postmaster-f ieneral in 
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the House of Commons on November 2] last on the subject of deferred 
telegrams at reduced rates, when he said that ‘ proposals were under con- 
sideration for a large reduction in the cable rates charged on the chief 
extra- European routes for cablegrams in plain language and of a non- 
urgent character; but, as the adoption of these proposals involved negu- 


tiations with foreign administrations, he was not yet in a position to 
Аз we are always anxious to 


make a statement with regard to them." 
assist in any scheme which will give the sender of social messages advan- 
tages approaching those at present enjoyed by merchants and others who 
use elaborate codes, thereby greatly reducing the cost of mereantile mes- 
sages, we have heartily associated ourselves with the proposal, and trust 
that the negotiations with foreign administrations will be satisfactorily 
concluded. I will conclude by moving the adoption of the report and 
accounts and the declaration of the dividends set out therein. 


The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir. John 
Denison- Pender, К.С, М.б.) seconded the motion. 

Mr. JOHN NEWTON siid he thougat that the shareholders should 
congratulate the Directors on а record year’s working, and express their 
approval of the manner in which the Board were dealing with the finances 
of the Company. He presumed the repairs which had to be made were 
not subject to income tan. 

The CHAIRMAN, їп reply, said he was pleased Mr. Newton 
endorsed the policy of the Company—which had been pursned now 
for so many vears--of putting an adequate sum to the Company's reserve 


funds, thus giving a substantial basis not only to the dividend, but also to 
The question cf income tax chargeable 


the capital value of the shares. 
on renewals had been before the Directors for a long time, and had been 


adjusted with the authorities of the Inland Revenue Department, who had 
agreed to an arrangement which the Directors thought fair and reasonable 
regarding the lengths of cable used on repairs and renewals. 

The motion was carried unanimously. 

Mr. AGIUS warmly testified to the courtesy and efficiency of the staff 
at several of the stations which he had visited, and concluded by moving 
the customary vote of thanks. 

Mr. NEWTON, in seconding the motion, said he was sure the Directors 
thoroughly appreciated the work of the staff, especially when its efficiency 


was testified to hy those who had scen it. 
The motion was carried unanimously, and the proceedings terminated, 


Eastern Extension Australasia & China Telegraph Co. (Ltd.) 


The seventy-fifth half-yearly ordinary general meeting was held on 
Tuesday, Sir Jonn Wor.rk Barry, K.C.B.. presiding. 

The GENERAL MANAGER AND SECRETARY (Mr. F. E. Hesse) 
read the notice calling the meeting and the report of the auditors, 

The CHAIRMAN said : The gross receipts of the Company for the half- 
year under review amounted, in round numbers, to £337,000, against 
£315,000 for the corresponding period of 1909, showing an increase of 
£22,000, which it is satisfactory to find is spread over the whole of the 
Company's system (applause). The working and otherex penses amounted, 


in round. numbers, to £154,000, against £143,000 for the corresponding 
When I had the pleasure 


period of 1909, showi ng an increase of £11,000. 
of meeting you six months ago I referred to the cost of living in the Far 
East, particularly in the Straits Settlements, having risen very consider- 
ably in the Inst few years, and stated that your Directors had found it 
necessary, after a careful investigation of the present circumstances, to 
substantially increase the remuneration of the staff in that region in order 
to fairly meet the new conditions which had thus arisen. This additional 
remuneration accounts for nearly £8,000 of the increased. expenditure 
under review, apd as the special allowances granted to the staff towards 
the end of last year were made retrospective from January 1, 1910, the 
amount (£8.000) represents 12 instead of 6 months’ special remuneration. 
ihe amount in the present accounts is consequently nearly double what 
it would have been under ordinary circumstances. The balinee of 
Increased expenditure, roundly £3,000, is more than accounted for by the 
larger amount charged for maintenance of cables, &e., compared with the 
Corresponding period of 1909, 

Comparing the figures for the whole year, the results are as follows :— 
084 receipts amounted to £682,000, against. £606,000 for 1909. or an 


The expenditure amounted to £306,009, against 
Consequently the net 


(ir 
increase of £76,000. 
£300,000 for 1909, showing an increase of £6,000. 
profit for the year 1910 was £70,000 more than in 1999 (applause). The 
net profit for the half-year was roundly £165,099, and, afteradding nearly 
£73,009 brought forward from the previous half-year, there remained an 
available balance of over £237,000 ‘арриз >). The usual quarterly interim 
dividends of 29. 6d. per share were paid during the past year, and it is 
NOW proposed to distribute a like amount to-morrow. making a total divi- 
dendof 5 p?r cent. for the year. И is also proposed to pay a bonus of 4s. 
Per share, or 9 preent., making a total distribution of 7 per cent. for 1910. 
The usual additions have been made during the past year to the Мат- 
tenance Ships Insurance ind Depreciation Funds, and, after applying 
ETAO) of the revenue balance to the General Reserve киы ан 
£27,0: odd is carried forward. 
Sm ou will have learned that the Eastern Extension and Great Northern 
graph Companies have been able to assist the Chinese Govern- 
WR ws endeavoura to reorganise, improve and develop their 
tele api am telephone services by advancing to them for thes? Purposes 
xn Ёё Ї 5 per cent. interest on account of, and, on the security ue the 
Adm s Ле by the companies to the Imperial Chinese ваи 
tovernment’s under their existing agreements, me oe lin 
ү ramen : requirements Ate uch tesis your .Directors have xul in 
y the strengthening of the good relations which, happily, have 


so long existed between the Chinese Telegraph Administration and the 
Eastern Extension and Great Northern Companies, but also the material 
benefit which the expected improvement in the Chinese telegraph service 
would confer on their international cable service (hear, hear). The 
Eastern Company are assisting this Company in making this advance, 
and the transaction will be shown in the next half-yearly accounts as a 
Reserve Fund Investment. 

At the last general meeting I referred to the wireless telegraph installa- 
tion then in course of erection at the Company's Keeling-Cocos station 
to enable telegrams to be exchanged between passing ships and that re- 
mote place. The installation has since been completed and the public 
service was opened on the 2nd of March last. So far the traffic has been 
rather disappointing, but as the facilities become better known and ap- 
preciated. by shipowners and the public at large, and as the shipping 
trafħe develops, we trust that better results may be obtained. "The nego- 
tiations with the British Government for extending the wireless sarvice 
to the Company's Singapore, Hongkong and other suitable stations are 
still proceeding. and ought soon to be satisfactorily settled. When 
addressing the shareholders of the Eastern Company а year ago, I men- 
tioned that the Associated Companies had long been anxious to make 
some special arrangement whereby a considerable addition to the volume 
of British imperial news might be distributed throughout the whole of 
the Empire, so that our colonies and dependencies might be more in touch 
with the facts and ideas of the mother country (hear, hr). It was not an 
easy matter to bring about a practical scheme acceptable to everyone, and, 
after much consideration and consultation with thos interested in this 
important matter, we were able to begin a service by arrangement with 


The arrangement enabled that ageney to have the 


Reuter's Company. 
distribution of 150,000 words per annum of imperial news at Aden, which 


place is en route to all the Eastern colonies and dependencies of Great 
Britain. I also mentioned that the news on the way to Aden, after being 
made use of at Gibraltar, Malta and Egvpt, was sent on to South Africa, 
and also supplied to the British possessions on the East and West coasts 
of the African continent. "This news service has since been granted to 
India, where it is giving satisfaction, and negotiations have been in pro- 
gress for; some time past for extending it to Australasia and the British 
colonies in the Far East, which negotiations, itis hoped. will soon be 
brought to a satisfactory termination. I now move the adoption of tho 
report and accounts and the declaration of the dividends. 

The Marquess of TWEEDDALE, K.T.. seconded the resolution, 

Mr. REICH : I should like to congratulate you on the very satisfactory 
report and balance-shect you have put before us, and I hope the progress 
made during the last few half-years will continue, and that at some 
future time you wil] be able to'consider the propriety of giving us a little 


I find that you have put aside £150.000 towards meet- 


extra dividend. 
Ax stocks have gone up 


ing possible depreciation in your investmenta. 
in the meantime—a circumstance on whieh I also congratulate yon—I 


should like to know if this £150,000 fully eovers the possible Joss which 
might be shown in the event of the securities having to be realised. I 
also take the liberty of making a suggestion. It is this: We are much 
indebted to the staff. I suggest that they are fully deserving of some 
recognition in view of the event which is to take place next month. 
(Cheers.) 

The CHAIRMAN, in reply, said: With regard to any increase of divi- 
dend, the Directors are all unanimously of opinion that it is better for the 
interestsof the Company to keep the dividend stable and the price of the 
shares stable than to have a fluctuating dividend ‘hear, hear); and in the 
case of this Company, 1 think you will agree with me that the time has 
scarcely arrived even to consider the possibility of paying an increased 
dividend. We are able to pay a good dividend and to put such a sum 
to reserve as to enable us to ensure the admirable working of our Com- 
pany. It is very gratifying to hear what Mr. Reich says of the staff and 
of the Company's service. The organisation is one of which we 
may all be proud, in fact, the whole nation may be proud of the cable 
service which is administered from these offices, and no oneexceeds me 
in my appreciation of the zealous, intelligent and careful administration 
of our staff. The position with regard to our investments is this: That 
the valuation we have put on them in providing for fluctuations in values 
is approximately right at the present moment. Stocks have gone 
up in some cases, but our reserve funds in former ycars were invested in 
what was then considered the very best gilt-edged securities, when money 
was very cheap, but there is a large depreciation in those investments. 
Practically speaking, I think the shareholders may be assured that the 
sum we have put down is very nearly what the market price of the day 
alue of the securities, but, of course, eve ry share- 


would point out as the v 
holder must know that, whatever the market. price of the day. you could 


only realise our securities very gradually; otherwise, priess would 
run away. and we should have a much larger depreciation. Го all intents 
and purposes, we have got in our allowance for investment fluctuations a 
фиг and. proper amount, on the assumption that the securitics have to 
b> realised from time to time, as they must be for the undertaking of 
extensive repairs or new works which have to be undertaken by the 

With regard to the question of a bonus to the staff т con- 


Company. 
nection with the Coronation, all L should like to say just now is that the 
It does not merely 


matter will have the consideration of the Board. 
affect this Company, but all our Associated Companies, and therefore the 
matter, I think, will have to be considered by a joint meeting of the 


various Boards. 
The motion was then carried unanimously. | 
The retiring directors, Mr. К. А. Bevan and the Hon. A. G. Brodrick, 


were then re-elected as directors, and the retiring auditors were re- 
appointed, after which a cordial vote of thanks to the chairman, directors 


and staff terminated the proceedings, 
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En ree 
West African Telegraph Co. (Ltd.) 


The twenty-sixth ordinary general meeting was held оп Wednesday, 
under the presidency of the MARQUESS OF TWEEDDALE, K.T. 

The SECRETARY (Mr. John Cambrook) read the notice convening the 
meeting and the auditors’ report. 

Тао CHAIRMAN then said: The gross revenue for the year under re- 
view amounted to £61,797, against for the year 1900 £59,099, an increas? 
of £2,693. Messages show an increase of £4,483 ; but, on the other hand, 
the sum received. from the Portugues? Goverament in respect of the 
guarantee was reduced by £5,071, thus fur showing a deficit. as compared 
with th» preceding vear. of £588. However, the loss on exchange is, Гат 
happy tò siy, £2,504 loss for 1910 than 1909, and to this should be added 
L782, representing the increas? in interest on investments and cash at 
bankers, the net result of the year's working being an improvement in the 
revenue of £2,693}. Turning to the expenditure side of the account, it will 
be seen that the total of the ordinary expenses for the year 1910 was 
£20,923. as against for the year 1909 £22,257, or a decrease of £1,.334—a 
est almost entirely du^ toa reduction in the expenses attending main- 
tenance of са ея. Your directors recommend the payment of the usual 
dividend of 4x. per share for the half-year, making. with the previous pay- 
ment, 4 per cent. for the year, and that the sum of £31,000 be added to 
reserve. This is the last year we shall be able to add so large a sum to 
the reserve, for the reason that, as I stated last year, the Portugues? 
guarantee ceases during the current year. However, our reserve fund 
now stands at the respectable figure of £268,428, but it must be borne in 
mind that, although the fund is invested in first-class securities, there is 
а considerable depreciation in the market value of the various stoeks. 
I now move the adoption of the report and accounts and the declaration of 
the dividends. 

The MANAGING DIRECTOR (Sir John Denison-Pender, K.C.M.G.), 
seconded the motion, which was carried unanimously. 

The retiring director and auditors were re-elected, and а vote of thanks 
to the chairman, directors and staff terminated the proceedings. 


Western Telegraph Co. (Ltd.) 


Tne seventy-fifth ordinary general meeting was held on Wednesday, 
under the presidency of Sir Jonn Worrk Barry. K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
mecting and the auditors! report. 

The CHAIRMAN said: The revenue for the half-year ended Dee. 31 
last, compared with the same period for 1909, increased by nearly 
£46,000, but a diminution in the amount of interest on investments, &с.. 
reduced this by about £5,500, leaving а net increased. revenue of about 
£49,500. “Phe reduced amount of interest was consequent upon the sale 
of reserve fund investments during the year 1910, which represented а 
cost value of £360,000. These sales were necessary to meet. pavments 
for new cables, бе. The increase in traftic receipts was derived from all 
the countries served by the Company's system. On the other hand, 
there was an increase in the general expenses at the stations and the 
maintenance of eables and in the expenses of the repairing ships amouni- 
ing in all to £22,000. The increased expenditure at the stations was 
eaused by additional staff, to meet increasing traflie; by annual promo- 
tions, and by the enhanced value of the Brazilian eurrenev. 

When we had the pleasure of meeting the proprietors in November 
Jast I referred to the charter of the cable steamer Cambria” to enable 
ourown steamer Norseman (о соте to England forsurvey and repairs. 
The latter vessel has now been on cable work for nearly 25 years, and 
on examination it is gratifying to say that the deterioration was much 
less thin might have been expected. Fhe overhaul, repairs and installa- 
tion of wireless telegraph apparatus, &c., eost £7.500. After providing 
£16,373. 105. for debenture stock interest and 57.697. Өх. 10d. for income 
tax, there remains a balance of £245,142. 115. 6d.; to this is added the 
sum of £7.512. 133. Sd. brought forward from June 30 last, making a 
total of £252.655. 103. 24. First and second interim dividends, amount- 
ing to £62,379, have been paid, and after transferring £150,000 to the 
general reserve fund, and £10,000 to the land and buildirgs depreciation 
fund, there remains a balance of £30,276. 10s. 2d., which is carried for- 
ward to the next account. The revenue for the current period to date 
compares satisfactorily with former years, but а few weeks ago a reduc- 
tion of 75 eentimes per word in the tariff with Brazil was made, and а 
considerable increase in trafħe will be required. to recoup us for the 
reduction in the charges for telegrams. 

The cable between St. Vincent (Саре de Verde) and the island of 
Ascension, to which reference was made at the last meeting, was success- 
fully completed on December 26 last, and is a valuable addition to the 
means of communication with South America. It is right to note that 
we have now a new competitor in South America, for the German cable 
between the Canary Islands, West Africa and Pernambueo was opened 
in Mareh last, but sufficient time has not yet elapsed to enable us to 
ascertain the effect of this competition. No further progress has been 
made since our last meeting with regard to the projected cable between 
the island of Ascension and Kio de Janeiro, but we must be prepared 
to earry this ont at short notice, and the estimated large expenditure 
would, of course, have to be met out of the reserve fund. 

Touching the position of our reserve fund, l may point out that in the 
last few years our great enterprise of laying a direct cable from St. 
Vincont to Argentina has necessitated an expenditure of about £950,000 
and that there can be no doubt that т a similar manner we shall have, 
thongh at less expense, to strengthen our communication with Brazil 
whether it be via Rio direct or Pernambuco. Such demands as these 
on the resources of the Company are very heavy, but they are demands 
which must be met, if on the one hand we are to maintain our cable 
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service in a condition to be adequate to our responsibilities to the publie 
and so to ensure as far as possible the stability of our dividends and the 
steady value of our shares. It is facts such as these that alone abun- 
dantly justify the policy of the Board in placing large sums to our genera) 
reserve, But we have also to remember that the replacement of our 
existing cables as they become old—a matter dependent, as it must be, on 
circumstances beyond our control —will always necessitate the expendi- 
ture of money at periods and to an extent which cannot with any cer- 
tainty be foreseen, Such expenditure, when it amounts to anything 
beyond ordinary maintenance, could not be charged against revenue 
without causing violent fluctuationsin the amount available for dividend 
orels it would necessitate the periodical raising of fresh capital, which 
might be most inconvenient besides being bad т principle. Any such 
state of things could not be advantageous to the stockholders and would 
compare prejudicially with the practically stable dividends and steady 
price of our shares to which we are proud to point as having existed for 
зэ many years, "These views are, of course, not new, but I have lately 
received from some valued shareholders letters urging on us the opposite 
policy of paying larger dividends and contributing less to the reserve 
fund. Аз their criticisms affect not merely their own but the interests 
also of the whole body of shareholders, I have thought it right now to make 
the above obsorvations on the well-considered policy of your Directors, 
which has been from time to time emphatically endorsed at several of 
our general meetings and which I venture to think will once more 
commend itself to your judgment. i now move the adoption of the 
report and accounts. 

The DEPUTY-CH AIRMAN (Sir John Denison-Pender, K.C. M.C.) 
seconded the motion, which was carried unanimously. 

There being no further business, a hearty vote of thanks to the chairman 
and directors brought the proceedings to a close. 


———— 


West Coast of America Telegraph Co. (Ltd.) 


The fourtcenth ordinary general meeting was held on ‘Tuesday, unde? 
the presidency of Sir Јонх DENISON-PENDER, K.C.M.G. | 

The SECRETARY (Mr. Frederick L. Robinson) having read the notice 
calling the meeting and the auditors? report, 

The CHAIRMAN sid: Gentlemen, our capital remains the sume a8 
last vear. ‘Phe receipts for 1910, £52,217, against £20,416, show a bilance 
on the right side of some £800 5 and considering that the rate, which was 
оное т 1909 from Эх. 94. to 4s. 2d.. was again reduced in the middle 
of 1910 to Зх. 7d.. 1 think this is a satisfactory state of affairs. "l'ho work- 
ing ex penses in 1910 amounted to £39,357, compared with £39,204 in 1909, 
thus showing an increase of some £150. But we have decreases in 
travelling exponse of £280, in. medical expenses of £145, and in main- 
tenance of cables ard. land lines £513. This, therefore, Jeaves us a 
balance on the right side as regards expenses. However, we must 
not forget that the chief saving, compared with the former year, was 
£513 in the maintenance of cable and land lines. This is, of course, 
always а varying amount, according to the number of repais that 
have to be carried out by the ships and the extent of cable which has 
to be used in the repairs, The amount is, therefore, of a very tluctuating 
character from year to year. И is satisfactory to see that the reserve 
fund has now assumed the figure of £68,192, to which we can also add 
the ship's reserve of £5,000: but this reserve, When you come to think of 
the debenture debt and the income bonds, which amount together to 
£170,000, is after all not large, although the £170,000 is represented 
to a very considerable extent by cables and good assets. The only other 
point which I need mention, E think, is the laying, since‘our last meeting, 
of the Western Company's new cable from Ascension to the Argentine, 
and the new German cable, which has been opened for about a month, 
from the West Coast of Africa, where it connects with Europe, to Pernam- 
buco. Those two cables ought to bring us a certain increase of traffic, 
and although the new German cable will, to a certain extent, compete 
with our good friends, the Western Company, it will also, as far as this 
Company is concerned, possibly attract some of the {тайне which has been 
across the Atlantic and down the West Coast ‚во we may, to a small ex- 
tent, benefit by it. 1 have nothing else to point out to you, and l move 
that the report and accounts be adopted. | 

Mr. К. А. JOHNSTON seconded the motion, and it was carried 
unanimously, as were also resolutions approving the dividends, re-electing 
the retiring director and auditors, and according a hearty vote of thanks 
to the chairman and directors. 


Submarine Cables Trust, 

The fortieth ordinary annual meeting was held on Thursday, under 
the presidency of the Most Hon. the MARQUESS OF ‘Twerppare, Ю.Г. 

Th» SECRETARY (Mr. Sidney Collett) read. the notice calling the 
mecting. "T 

The CHAIRMAN svud: The revenue for the year ended April 15 last, 
after deducting the necessary working expenses, amounted to d 
to this had to be added the sum of £175 brought forward. making па 
an available balance of £24.208, as against 524.323 in the previous y 
or a difference of £120. This diminution is more apparent than real, an 


is due to the faet that the last quarterly dividend on the je ^ of ue 
Central & South American Telegraph Co.—usually received betore We 


close of our financial year—did not reach us until after April 15. Moi 
have paid the half. yearly coupons on Oct. 15 and April 15 last at the : 
of 6 per cent. per annum net, absorbing £17.083. This left us s 

surplus of 46.625. which, in accordance with the terms of the EN n 
we have used in the acquisition of 55 certificates: 34 of these we А it ire 
chased in the open market at 119-1, and as we were unable to at a i 
any more in that way, a further 21 were drawn by lot on the ith inst. 
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£120 per certificate. We have thus acquired out of the revenue for the | improvement for the current year. 
year under review 55 certificates, which have absorbed £6,578, leaving а | previously referred to had been completed. 
balance of £46 to be carried forward to the next account. This is the | the number of public lamps originally contemplated. They had recently 
largest number of certificates we have acquired in any year out of the | installed, owing to increased demands, an additional boiler, with mechan- 
| We have now acquired and cancelled 1,315 out | ical stoker and superheater, The traftic receipts were satisfactory, and 
] now move the adoption of the report | there was an increase in the takings of £2,054. 
an increase of £3,337, and as there was only an increase of £576 in ex- 
penses, the gross profits show an improvement of £2,761. The increase 
in expenses was in connection with the traction side of the business, and 
was due to heavier maintenance charges for track and rolling stock. 
They had written £1,772 о house services, wiring Consumers’ premises, 
plant on loan, &e., and had transferred £5,000 to reserve for depreciation. 


They were increasing the dividend to 4 per cent. 

DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Col. Sir 
Buchanan Scott stated at the meeting on Tucsday that ап amicable 
settlement had been arrived at with the contractors of all their claims 
in connection with the works contract. The business showed continued 
increase, particularly with regard to the tramways, which were now 
showing a profit. The number of power consumers was increasing, and 
the company was able to undertake contracts on more favourable terms. 


ELECTRIC SUPPLY CORPN. (LTD.)—'lhe gross earnings during 
1910 amounted to £25,466, an increase of £1,665 over the corresponding 
period of 1909. Net revenue account amounts to £11,224 against £9,500, 
After paving interest, £4,774 remains, compared with £3,750. This 
account has been debited with £814, the actual cost of the vear's repairs 
and renewals. The directors propose to utilise the surplus of £3,960 by 
placing £500 to renewals account, by writing £1,248 off expenditure on 
temporary plant and the cost of transferring the Hendon undertaking, 
leaving £2,212 to be carried forward. During the vear 2,479,172 units 
were sold, against 2,492,416 units т 1909. and there was an equivalent 
of 135,719 32-watt lamps connected to the mains of the various undertak- 
ings of the Company, against. 113,699 in 1999. 

JOHNSON & PHILLIPS (LTD.'—'The report for the year to Dec. 31 states 
that the profit on trading accounts, &e., after making provision for bad 
and doubtful debts, and after charging to revenue upwards of £5.337 for 
maintenance of buildings, plant, &c.. amounts to £23,175. with balance 
brought forward (£942) the amount available is £24,117. Deducting 
remuneration of directors, auditors’ and trustees! fees (£1,563), interest 
on debenture stock to Dec. 31 (£7,473), reserve re debenture sinking fund 
(£5.438), interest on second debentures (£1,488), depreciation on machi- 
nery and plant, &с. (£4,500) and amount written off investments (£1,500), 
there is a balance of £2,154 to carry forward. The business during the 
year has shown considerable improvement, and the profit shows an 


increas: of £7,815 over 1909. 

HONG KONG TRAMWAYS СО. (LTD.)—The report for 1910 states there 
was à considerable increase in gross traffic receipts (&3,564). but the net 
trafic receipts show an increase of £764 only, the difference being due 
to a further shrinkage in the values of the subsidiary coinage. After 
careful consideration it has been decided to charge an additional cent for 
every five-cent fare paid in Chinese copper coins. The working experscs 
show a decrease of nearly £1,500. After providing for working ex per ses 
and payment of debenture interest, there is a profit of £7,988, which, 
added to amcount brought forward, makes £8,557, which 18 carried 
forward ; £10.000 is to. be expended on permanent improvements or 
additions to the property before payment of any dividend. 

LISBON ELECTRIC TRAMWAYS (ГТО. )— ТНо result of the operations 
for the past year shows a net profit of £107,425, added to £481. 13s. 8d. 
brought forward, making £107,906. 13s. 84. From this £35,C00 has 
been placed to depreciation reserve and £5,000 to credit of exchange 
reserve, leaving an available balance of £67,906. 12s. 8d., out of which 
preference dividend (£25,533. 3s. 8d.) has been paid. An interim divi- 
dend of 3 per cent. net (£19,020. 153. 7d.) was paid on the ordinary 
share capital, and the directors now recommend payment of a tinal 
dividend of 2j per cent. net (£15,850. 135.), making 54 per cent. for 
1910; £7,502. ls. 5d. has been carried forward. Previous to the 
revolution in October, the trattic showed a considerable increase over 
former years ; since then this expansion has been arrested, and during 
the period of conflict the operations were completely suspended. After 
the establishment of the Provisional Government, the employees for- 
mulated demands which could not be conceded, aud in consequence a 
strike took place. The company thought it wiso to request the arbitra- 
tion of Dr. Antonio Jose d'Almeida, Minister of the Interior, and the 
points cf difference between the company апа its employees were 


finally settled by his award. 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN. (LTD.)—'l'he re- 
port for 1910 states that there was an increase in gross earnings over 1909 
of $175,340, in operating expenses of 810.588 and in net earnings of 
$164,751. The apparently abnormal increase in net earnings was largely 
due to the strike of 19099. The directors have declared four quarterly 
dividends of l per cent. each, leaving 8144.356 which had been trans- 
ferred to surplus account. In order to handle the increase in. business 
the directors authorised the purchase of one 2.500 k.v.a. steam turbine 
and alternator, with auxiliaries, which should be ready for service by 
the end of the year. 

The Philippine Islands are developing industrially at a rapid rate. 

Since the beginning of the current year the dividend rate has been in- 
creased from 4 to 5 per cent. 

RANGOON ELECTRIC TRAMWAY AND SUPPLY CO. (Тр. Те direc- 
tors’ report for 1910 states that the new power house has been comi- 
pleted and is now ready to receive the 2.500 kw. turbine, which has 
arrived at Rangoon. During the усаг 1,472,471 car-miles were run, 
an increase of 13,008, and 9,281,817 passengers were carried, against 


The District Council lighting he had 
The Council had increased 


alee 


The total revenue showed 


revenue of the trust. 
of the original 4,200 certificates. 


and accounts. 


Sir JOHN DENISON-PENDER, K,C.M.G., seconded the motion, 
n 


which was carried unanimously. | 
The retiring auditors were re-appointed, and a vote of thanks to the 


trustees brought the proceedings to a close. 


West India & Panama Telegraph Co. (Ltd.) 


The sixty-eighth ordinary general meeting was held on Wednesday 
under the presidency of Mr. WALTER Віѕнор KINGSFORD. 

The MANAGER and SECRETARY (Mr. R. T. Brown) having read 
the notice calling the meeting and the auditors’ certificato, 

The CHAIRMAN said: The half-year under review has been an un- 
eventful опе. I think you will agree with me that my forecast at our 
last gathering has been amply borne out by the results submitted to you 
in the report and accounts now in your hards. As you will have szen, 
our total income for the half-year is £40,306, ог £5,628 more than the 
receipts to December, 1909, with which we are comparing. This sub- 
stantial increase, all of it arising from traffic, is the more satisfactory, 
coming as it does пра December half-year, which with us is invariably the 
less prosperous half-year, or, as we usually term it, our ** lean " half-year. 
By the expenditure side of the account it appears that the total of 
£24.319 is £762 in excess of that for the corresponding period of last 
year. In this, however, is included а sum of £386 for income tax on the 
proposed dividend on the ordinary shares, and as that item did not occur 
in the corresponding half-year, it ranks now as an increase in our ex pen- 
diture. In effect, therefore, the increase in our working expenses for 
the half-year is only £376. At our last meeting I referred to the estab- 
lishment of the oil industry in the important colony of Trinidad, and I 
spoke favourably of the benetit likely to accrue from it to our Company. 
A proposal is made by the Consolidated Gold. Fields of South Africa to 
amalgamate some of the oil lands of the General Petroleum Co., and other 
large tracts of oil lands in Trinidad. in a new undertaking with a capital 
of £1,200,000. It is said that no enterprise of such magnitude has ever 
yet been projected in that island. Should it be carried through success- 
fully it is only reasonable to anticipate that our Company's business in 
that island would be materially benefited. Our cables, I ат much 
pleased to say, are in perfect working order, and I am also very glad to 
tell you that the receipts for the current half-year show a satisfactory 
Increase, I now move the adoption of the report and accounts, and the 
payment of the preference and ordinary dividends set out therein. 

Mr. HENRY HOLMES seconded the motion, which was carried 
unanimously. 

A discussion ensued as to a vote for the directors’ remuneration, after 
which the retiring director, Mr. Henry Holmes, was re-elected, as were 
the retiring anditors, A very hearty vote of thanks to the chairman, 
directors and staff at home and abroad terminated the proceedings. 


_ BERGMANN ELEKTRICITATS GESELLSCHAFT.— At the recent mect- 
ng of this company at Berlin it was stated that the cost of the proceedings 
адата етіп the English courts as to the metal-filament lamp patents 
had been 150,000 marks. During the past two years their automobile 
department had been worked at a loss, but prices were now much better, 
and they had orders in hard for 900 to 1.000 cars, the greater proportion 
for the English market. They had obtained a 10 years’ contract for the 
supply of machines to the recently-formed subsidiary C. Lorenz Co., the 
High Frequency Machine Co.. and they considered that the patents 
would have far-reaching effects on the commercial development of wire- 

less telegraphy. | 
CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— During 1910 8.940.005 
units of electrical energy were sold, compared with 7.856.383 in 1909. 
lhe number of houses connected at Dee. ЗІ last was 5.695 compared 
with 5.078. and the equivalent connections in 8 ep. lamps show an 
Increase of 76.0060. The profits amount to £85.397. 15s. 5d.. and. after 
deducting interim dividend at rate of 7 per cent. per annum there is, 
with amount brought forward and interest, a balance of £58366. os. 114. 
Fhe directors recommend that £20,000. be placed to credit of deprecia- 
tion and renewals account, that £7.500 be added to reserve and that a 
final ordinary dividend be paid at the rate of 10 per cent. (making 8! 
per cent. for the year), which will leave £5,621. 13s. 7d. to be carried 
forward. The additional plant in the Ultadangha station, as recommen- 
ded by the consulting engineer, has been duly installed, the high-tension 
feeder laid, and the supply to the jute presses in the Northern district 
commenced in September. The arrangements for the establishment of 
а large generating station in the Cossipore district аге well advanced, 
and the whole of the work is ex pected to be completed next year. The 
ard refers with regret to the recent death of the chairman, Mr. Edmund 

Nols, 

шк кчы TRAMWAYS & LIGHTING CO. (LTD.)—At the mecting 
Tre г. А. R. Monks said that owing to the increased. popularity of 
had Tu oe due to the great cconomy of metal filament lamps, there 
nep p ue increase in the number of consumers, representing 
elf. Tha | |. ue The demand for electricity for power showed no falling 
бөйдө рд and power revenue for the past year showed an in- 
© OF £1,300, and the additional connections obtained during 1910 


and L] э K - * . . 
further connections obtained since Jan. 1 should result in a further 


2938 


-—— — — 
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9,508,674, the receipts being Rs8,79,245, an increase of Rs2,258. There 
had been a steady increase in the private lighting and power depart- 
ment. Receipts were Rs2,91,183, against Rsl,98,233, an increase of 
over 46 ;ercent., while working expenses were 51:13 per cent., against 
64-08 per cent. Gross profits were £45,177 (compared with £45,170 for 
the 15 months ended Dec. 31, 1909). The directors recommend а 
dividend on the ordinary shares of 4 per cent. for the year, tax free, 
carrying forward £822. 


REUTER' 8 TELEGRAM CO. (LTD.)—'The directors’ report for 1910 states 
that the balance for distribution amounts to £5,229. 13s. 3d., including 
£256. 145. 9d. breught forward. An intecim dividend of 21 per cent. was 
paid in October and the directors now declare a dividend of 4s. per share, 
2} per cent., making a total distribution (tax free) of 5 per cent. for the 
year, and leaving £494. Is. 3d. to be сало forward, 


SINGAPORE ELECTRIC TRAMWAYS (LTD.)—The accounts for 1910 
show an excess of revenue over expenditure of £31,013. 12s. 1d., the 
profit for the year, after charging debenture interest, depreciation and 
royalty being £1,843. 12s. Па. Compared with 1909, tramway revenue 
shows an increase of £3,622. 15s. 64. There were 268.332 more passen- 
gers carried and 14.502 more cav-miles run, the latter mainly due to the 
completion of an additional section of ronte. The number of passengers 
carried. per car-mile has risen from 5:96 in 1909 to 6-04. The revenue 
from lighting and power supply shows an increase of 3& per cent. 

At the mecting on Tuesday Sir Frank А. SWETTENHAM, K.C.M.G., 
said there was a considerable increase in the Singapore receipts, but the 
ratio of working expenses to reccipts had risen slightly, being 53 per 
cent. against 52-3 per cent. The revenue from lighting and power 
supplies showed an increase of 38 per cent. The increase was the more 
satisfactory, as during 1900 the company bad a large demand for energy 
from contractors at that time working in Singapore, which demand did 
not continue into 1910. Phe Andcrson Bridge over the Singapore River, 
which was opened on March 12 of last year, had increased the receipts 
for the year by about $20,090, 


SWANSEA IMPROVEMENTS & TRAMWAYS CO. —['he report for 1910 
«tates that the total revenue on the tramway undertaking for the vear 
amounted (о £59,308, an increase of £5,769 over 1909. Tra the гес рез 
were £57,189, in: vease 65.230. Deducting expenses, and including interest, 
and amount pavable to Swansea Corporation on lease account, and after 
charging £6,000 for renevals, the surplus was £11,285, making, with 
£1.211 brought forward, 612.496. The directors recommend that £3,000 
be placed to depreciation and reserve and after providing for the prefer- 
ence dividends u dividend on the ordinary shares of 41 per cent. for the 
year is recommended, leaving £1047 to be carried forward. Capital 
expenditure during the vear amounted to 41.959. There was also ex- 
pended £2,321 on renewals of permanent way, electrical equipment and 
plant, which was charged to the provision for renewals aceount. During 
the vear the Company paid £2.000 to the British Electric ‘Traction Co, in 
reduction of the liability iu respect of advances for reconstruction. The 
net profit on the Mumbles Reilways and Pier was £1107. and was pav- 
able to the British Electric ‘Traction Co. for interest on moneys provided 
by them, | 

УБКА CRUZ ELECTRIC LIGHT, POWER & TRACTION (LTD.).—At the 
meeting on Wednesday Mr. V. W. Yorke said the increase in the 
various sections of the business had been steadily maintained, while 
working expenses had been gradually reduced. The question of thc 
provision of additional power to cope with the growing demand had 
been recciving the attention of the board, and negotiations were now 
being carried on for a supply of water power. 

The net profitsin Mexico for 1910 were £24,107 compared with £19,043 
for 1909. The balance (including sum brought forward) amounts ty 
£10,293, which it is recommended should be carried forward, 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c, 


NEW COMPANIES, 


BRITISH AMERICAN TRADING СО. (LTD.) 
capital £100 in £1 shares, to carr 
trical engineering and machinery 
company. Е. E.Gritliths permanen 
7, Idol-lane, London, E.C. 


CHARLES HASELER & SON (LTD.) (115,683.) — Пе 
£1,000 in £1 shares, to take over business carried on 
at Birmingham, and to carry on the business of clectricians, mechanical 
engineers, founders, dealrs in elec‘ ricity, &e. Private company 
First directors: W. Izon (chairman), C. E. Haseler and C А 
Reg. oflice ; 94, Bridye-street West, Birmingham, aie 

KALBITUM PAINT CO. (LTD.) (115,533.) -Reg. April 23, capital 
£2,5C0 in £1 shares, to take over the business ot the sale of ae 
lacquer and glue hitherto carried on by Callender's Cable & Соп. : 
tion Co. (Lid.) Private company. Reg. оћсе ; Belvedere, Kent di 


J. MARSE & CO. (LTD) (115,771.)—Reg. May 11, capital i 
£1 shares, to carry on business of electrical, шшс оа 


engineers, founders, &c. Private compan Re ; ' 
К x Е e ~ o о k . 
Buildings, Ludgate-circus, London, Е.С, y E. Ойїсе; Imperial 


(115,5/9.) — Rez. May 2, 
y on the business of railway, elec- 
contractors, avents, &e. Private 
t governing director. Reg. otlice: 


. May 8, capital 
1 by C. E. Uaseler 


MEMBRE ннн ннан ныр S EL —— ——— - 


SPELMONT GAS & ELECTRIC GENERATOR SYND. (LTD.) (115,677.)— 
Rey. May 6, capital £5,000 in 40,000 preference shares of 2s. each and 
1,000 deferred shares of £1 each, to carry on the business of manu- 
facturers of and dealers in machines or apparatus for the production 
or geueration of gas or clectricity, &c., and to adopt an agreement 
with S. P. Eastick. Private company. Reg. office: 71 & 72, Strand, 
London, W.C. 

VENNER TIME SWITCHES (LTD.) (115,458). Кох, April 23. capital 
£7.000 in £I shares, to acquire and turn to account certain inventions 
relating to improvements in or relating to electrical time switches, &c., 
and to adopt an agreement with В. F. S. Venner, В. С. Griesbach and 
E. Е. Sharp. Private сотрапу. First directors: В. F. S. Venner, В. C. 
Griesbach and Е. Е. Sharp (all permanent, subject to holding 150 shares). 
Reg. Office : 6, Oll Queen-street, Westminster, S.W. 


MORTGAGES AND CHARGES. 


ELECTRICAL FITTINGS CO. (1911) (LTD )— Debenture dated April 
28, 1911, to secure £5,000 and 5 per cent. interest, charged on company's 
undertaking and property, present and future. Holders: Samuel 
Heath & Sons. 


ELECTRICAL INSTALLATIONS (LTD.)—Memorandum of satisfaction 
to tho extent of £459, on Jan. 16, 1911, of debentures dated Dez. 5, 
1906, securing £2,000, has been filed, 


ESCARE & DENELLE LTD.)-—Particulars of £6,000 debenture stocks 
created April 14, and secured by trust deed of even date, his been 
filed, amount of present issue being £3,S00. Property charged : lease- 
hold premises and company’s undertaking and property, present and 
future. Trustees: R. T. Smith and Н. Samson. 


PLOAT ELECTRIC CO. (LTD.)—A second mortgage debenture, dated 
April 10, 1911, to secure £7,C00, charged on company's undertaking 
and property, present and future, including uncalled capital (subject 


to first debenture for £2,800) hus been filed. Holder: С. J. W. 
Blundel!. 


PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD.)— Particulars of 
£5,009 in debentures, created Nov. 23, 1910, have been tiled, the 
amount of present issue being £2,000. Property charged : company's 
undertaking and property, present and future, including uncalled 
capital. No trustees, 

TRACTION SUPPLIES CO. (LTD.)—Particulars of £1,000 debentures, 
created Nov. 15, 1910, have heen tiled, amount of present issue being 
£600. Property charged: Company's uadertaking and property, 
present and future, No trustees. 


CITY NOTES. 


MEMORANDA (Мау 18.—Bank rate 3 per cent. (March 9, 1911): 
Price of silver, 21:4. per oz. Consols 81:—81? for money and for 
account. Consola Pay Day, June 1; Stock and Shares Continuation 
Days, May 23 and June 13; Ticket Days, May 30 and June 14; 
Рау Days May 31 and June 15; Mining Shares Carry Over Day, May 25. 
PRicES ок METAIS (Lordon).—Copper, cath, 541; three months 
94&. Lead, English, 134 —133 ; foreign. 134 —134.  Spelter, 244 — 
244. Tin, English, 194—195 ; foreign, 1974 cash, 1894 three months. 
Iron, Cleveland, cash, 46/0}, three months, 46 91. 


есь > 


CASTNER-KELLNER ALKALI CO. (LTD.) —The directors have declared 


an interim dividend ut the rate of 15 per cent. for the six months 
ended March 31. 


CENTRAL ELECTRIC SUPPLY CO. (1Тр\_ Та» 4 per cont. guaranteed 
debenture stock transfer books are closed from [8th to 31st inst.. inclu- 
муе. preparatory to payment of interest due June I. 

COMPANIES ГО BE STRUCK OFF THE REGISTER a^ following willbe 
struck off the Register of Joint-Stock Compinies, unless cause to the 
contrary is shown before Aug. 5 :;— 

Aberdare Electric Lighting Co., Albion Battery Co... Buenos Ayres 
Electric Light Co., Heswall Distriet Power Со, Private Wire & Telephone 
Installation Со. 

MADRAS ELECTRIC TRAMWAYS.—The trafie receipts for the fortnight 
ended May 15 were Rs.21.953 (inereas? over corresponding period of ү 
year Вз. 939). "lh? aggregate receipts from Jan. | are. Rs.200,600. (in- 
crease Rs. 14,673) | | 


SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD. —Th * accounts for 
1910 show a profit of £7,584. compared with a loss for the 18 months to 
Dee. 21. 1999, of £949. After deducting this the balane* (£6,635) has 
been carried forward. 

STOCK EXCHANGEINOTICES.—The Stock Exchange Committee have 
granted quotations to a further issue of £72,109 5 per cent, 30-year first 
mortgage bonds of the Calgary Power Co. (Ltd.) ; a further issue of 
$995.00) Southern Lines tirst mortgage 4 per cent. gold bonds of the 
Manta Railroad Co., and а further issue of £2].000 41 per cont. in 
mortgage prior lien gold bonds of the Montreal Water d: Power Со. The 
Committee have been asked to appoint special settling days in and grant 
quotations to 5520.000 5 per cent. bonds (1925) (London issu?) of the Bd! 
Telephone Co. of Canada (Lid.), and £200,000 5 per cent. mortgage deben- 
ture stock of British Insulated d Helsby Cables (Ltd.), and to grant quota- 
tions to $4,049,009 5 per cent. bonds (1925) (issued abroad) of the But 
Telephone Co. of Canada (Ltd.), and $2,000,000 capital stock of the 
Kaministiquia Power Co. (Ltd.). 
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' 
ELECTRICAL COMPANIES' SHARE LIST. 
| Last Price | RATE | Dipang | BUSINES: 
Divi- RAME: Wed, PER скит. Dos. WEEK тс 
| De | й DEND May 17. Үн рр. May 17. 
Amount. |'hc or High*| Low 
| Electricity Supply. £ s. d. est. | est 
| 10 6/0 | Boarnemouth & Poole Elec. Sup. Ord. =..| 8,—8 6 00 ots m 
| 10 4/6 4j per Cent. Cum. Pref.............| 94$— 4.12 3 hoe 
| /O ! Do. 6 per Cent. Cum. Second eccces| 106—1 566 : e^ 
9 Ч 4$ per Cent. Deb. Stock (red.) NEZ 102 —1 4 6 6 ke 
: Brompton & Kensington Elec. Sup. Ord. .. 74—84 |6 1 6 ZH 
7 per Cent. Pref, осо нева 74—8 4 1 3 ee 
Central Elec. Sup. Со. 4% Guar. Deb. Stock} 99 —103 | 3.17 6 4 
haring Cross (W. End & City) EL Sup. Co. il 52 A ss 
С t per Cerit. Pref. ооооовоочеофооро ў 43-—4 4 17 0 wn 
Do. 4 per Cent. Deb. Stock (ted.) ...... —9 4 16 t 
Do. per Cent. Deb. Stock (red.) ......| 1014—1031 4 7 0 oe 
Do. City Undertaking 44% Cum. Pref, 2—4 530 oe 
С ena 4 —4 5 11 0 ee 
4$ рег Cent. Deb. Stock (red.) ......|]| 100 —102 4 8 6 „ө 
Do. 6 per Cent. Cum. Pref, ....... ось 2 —13 412 3 ee 
Do. 5 per Cent. Deb. Stock (red.)........| 119 —123 4 1 0 M" 
Do. 4j per Cent. 2nd Deb. Stock red.) ..| 101 —104 | 4 6 6 T 
County of Durham Elec. P. D. 5% 1st Mort. 
Deb. t 000060 06 гове 55 ов - АДДДДЕ) 92 —94 5 5 3 
County of London Elec. Supply Ord. ...... i ó 3 0! Feb oe 
Do. 6 per Cent. Cum. Pr огооооооео зг • a і 5 5 6 Маг, os 
Do. 4j per Cent. Deb Stock (red.) ......| 1094—1114 09 os 
Second Deb. Stock .........,...... —102 4 8 0 ee 
Folkestone Electricity Supply Co. Ord. .... 1—4 519 0 pril, Oct e 
Do. 5 рег Cent. Cum. Pref, ............| 415} |415 3 | Mar, Sept жк 
Do. 4j Ist Deb. Stock (red) ............| 97 —100 | 4 19 0 | Feb Aug .. 
Hove Electric Lighting Ога............... —7t |6 4 0 | April, Oct 
Isle of Wight Е. L. & P. Co. Deb. Stk. ....| 88 —91 1419 0 я 
Kensizgton & Knightsbridge Ог4..........| 7—7} 1516 0 Feb, Aug eo 
е per Cent. Ist Pref. *9*50*6029090060c6*9 51—6 5 Q 0 J em 
Do. 4 рег Cent. Deb. Stock (red.)........| 93 —95 |4 4 0 - 
Kensington & Kngtbg, Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (rad.) ..| 96 —99 |4 1 о April, Oct e 
Kent Elec. Power Co. Irred Deb. 50...) 8 —84 15 70 an, July ow 
London Electric PUPPY Ord. ............| 11—24 | 217 0 T 
Do. 6 per Cent. Ртеѓ................... iti 517 0| Маг, Sept ЁР 
Do. 4 Cent. Ist Mort. Deb...........|] 91 —9 4 50 an, July - 
Metropolitan Electric Sup. Ord. ..........| 3—4 |513 0 pril - 
4j per Cent. Cum. Pref............. 4a—43 |414 9 an, July 4% 
Do. 4$ per Cent. Deb. Stock Ist Mort....| 101 —104 |4 6 6 une, = 
3$ per Cent. Mort. Deb. Stock (red.) 3 18 6] Jan] - 
Midland Elec. Corp. for Power Dist, 4} Ist 
Mort. Debs. ....... и .......| 97 —99 |411 0 а så 
Newcastle Elec. Supply Ord...... siena ds 31—4 | 4 14 0| Feb, Aug => 
Do, 5 рег Cent. non Сит, Pref. ........ 4 —4} 511 0| Feb, Aug ER 
Do. 4j per Cent. Ist Mort. Deb. ........| 98 —10) | 410 0 an, July эе 
North Metro. Elec. Power Suo. 5 Мог{з.....| 95 —97 5 3 0 à өө 
Northampton Elec. Lt. & P. Ord. ....... 11—1& | 411 6 | Feb, Aug га 
Do. 5% Pref. оо ооо оо ө е ә ө * eservave #12, 4 6 0 Feb A en 
Do. 4% Debs. ооо or ee ee ee ee ә зв» ® е өэ э е о 99 101 3 13 0 June, Dec en 
Notting Hill Electric Ord.................| 12 —121 | 817 6 Marh. эн 
Oxford Electric Ord. seses’ ооо юр фе. 6 — 5 11 6 March ee 63, 
Do. 4% Deb. Stk. ооо Fees ооо дов = о е э 93 —9о ‚о ee an 
St. James’ & Pall Mall Elec. Ordi ss аеш 8] —94 5 8 0 Feb, Aug e 
7 per Cent. Pref,........ siete wanes 641—7 4 16 6| Feb,A M 
Smithfield Markets Electric Sup. Ord....... ri zT i > 
South London Electric Supply Ord......... 3 3 6 30 i 
Do % 1st Mort. Stock (rsd.)..........| 101 —10t/ 4 16 0 um 
South Metrop'n Elec. Lt & Power 7% Ist Pref| 1—1 | 5 18 0 | Feb, Aug ME 
€ per Cent. 2nd Pref. ............ #— 6 17 0! Feb A M 
Do. 4j Ist Deb. Stock (тей.)............| 95—98 | 411 6 | April, ME 
Urban Electric Supply Ord. .............. §—1 = April, Oct es 
5 per Cent. Cum. Pref. ............ 2: —3 816 0 | April, Oct 2l 
. 4% per Cent. Ist Mort. Deb. ........| 85 —83 | 52 З | А ril, Oct is 
Westminster Elec. Sup. Ord............. 8 —88 15179 ar, Sept ёд 
Do. 4j per Cent. Cum. Pref... enn 9 —9i 4 3 6 Jan, J ee 
Electric Railways and Tramways. 
Bath Elec. Trams Pref, Ога............... — oe April ecce = 
Оо. 5 рег Cent. Cum. Pref. ............ — 6 13 6 | Jan, July «ә 
Do. 4$ Ist Mort. Deb. Stock (гг1.),...... 79 — 5 8 6 pril, ас 
B'ham & Midland Trams 4$ Ist Ded. Stock. | 921—721 4 17 3 | Jan, July D 
Bristol Tramways & Carriage Ord. ........ 7—7} 15103 eb, А am 
Do. Cum. Pref. ооо ооо ооо ооо твефов 71 —7i 5 1 6 ee e 
Do. 4 per Cent. Debs. ооо со соо ее 101 —102 3 18 3 Feb, Aug ee 
British Electric Traction Ord. ............] 1 —! sá une, Dec If 
6 per Cent. Cum. Pref. ооо ogo’ d ee Feb, Aue 4% 
Do. Sper Cent. Perpetual ОзЬз......... 91 —9 | 5 2 0| April, Oct 94i 
Do. 4j per Cent. 2nd Deb, Stock........] 75 —8) ! 5 12 3 | May, Nov "m 
Central London Ordinary Stock ..........] 76 —73 |3 17 O| Feb, Aug 76} 
Do. 4 per Cent. Pref. Stock ............| 67 —39 |410 0 Feb, Aug 88} 
Do. Deferred Stock .................. 65 —53 |219 О Feb. ... 66} 
Оо, 4 per Cent. Debs............. ...,.| 102 101/317 0 an, July ais 
City of Birmingham Trams, 5 % Cun. Pref. 41—5 500 prii, a 
Do 4 per Cnt. Ist Mort. Debs. ........ 97 —192 | 3 18. 9 | April, Oct sé 
1% | City & South London Rly. Con. Crd. | 35 —36 | 4 3 З | Feb, Aug 354 
На 5% Do. 5 per cent. Perp. Pref, (1891) ......| 102 —111 j410 0! Feb, Aug m 
St. 9 Do. (1896) €€*9*99906é6506*60c«0e66006eq4*50o09952-92* 104 —]106 4 12 6 Feb, Aug ee 
St] 5% | Dor (1901) О = 198 | 416 0| Feb, Aug е: 
St. 5% Do. (1903)_.......................... 102 —105 | 4 15 3 | Feb, Aug zm 
St. | 4% | Do. 4 per Cent Perpetual D:bs.........| 10) 102 318 8 Маг NIS 
10, 6/0 | Dublin United Trams, 6 per Cent. Рей... | 12—13 | 4 10. 0 Feb, Aug 
10| 12/0| Gateshead and District Trams Ord...... ...| 81-3) | 619 6 is 
10, .. ! Gt. Northern & City Rly. Pref. Ога. (4 %).. i—ii e Feb, Aug d 
5| .. | Hastings & Dístrict Elec. Trams, 6% C. P. 145—2 bs Mar. Sept 
St /4176| Do. 44 Deb. 51хск....................| 75 —80 |5 10 0! April, Oct 
° Ф Imperial Tramways Ord. ооо в. ооо .. 3 —34 n Mar, Sept 
.., | $Do. 6 per Cent. Рге!...................]| 4-4 v ar, Sept 
| St. 14}% | Do. 4j per Cent. Debs. ..... eere] 70—72 |6 5 0| Jan, July 
..| 2/0 | I. of Thanet E. T. & Lt. 5 per Cent. Pre; ..| 2—2} '5 5 0! ar, Sept, 
4% | ро. 4perCent Deb. Stock ............| 73—24 | 4 15 0! Jan, July 
| Lanarkshire Tramways ............. .....| 91—10 '5 12 3 ht Aug 
| St. 5% | Lancs Utd. Trams, 5% Prior Lien Deb. Stc| 82—81 | 519 0! Jan. July 
| 4°2 | London Electric 4% Deb. St o ii “#090 5 < 
$251 Do. 4% Pref "cxosocss ИИ 14 о | . 
LE Lonóon Ünited Trams, 5% Сим. Pref. че... e. | an, шу 
4% | Do. 44 per Cent. Ist Mort. Deb. Sto:k.... 18 9 Jan July 
.. | Mersey Con. Ord. Stock ................ " eb, Aug 
1/1; | Metropolitan Elec, Tramways Ord........ о 0 ря 
os Do. Deferred сооеооооговцаоасофоо о о о ee | April зоо» 
0/6 Do. 5 per Cent. Cum. Pref. зоо во е о о» „» 0 0 | Feb, Aug 
43% | Do. 4j per Cent. Deb. Stozk........... \ 3 9; Jan, J 
БА Do. 5 per Cent, Db. Stk .... ........ 415 3 a 
1175 | Metropolitan Railway Consolidatad........ 212 9| Feb, Aug 
21? Oo, Surplus Lands Ѕіоскз.........,.,.. 4 1 Of Feb, Aug 
3 % Do, 3$ per Cent. Ргеегоп:е. ...........| 90 —S2 316 О | Feb, Aug 
3 74 Do, 3$ per Cent. “A” Preference ......] 82 —91 317 О | Feb, Aug 
3 e Оо. 3$ per Cent. Convertible Pref, ......| 8) —91 317 о | Feb, Aug 
38% Оо. 3$ per Cent. Debenture Stock .... ./ 93 —95 313 6! p ue 


. x To | +: interest, b. ! for rale motion, 
ièli allo маза has 0221 mad» for azzru»l interest, bat A2! пр! 
# Газ? kadga бәс Excaang? бәл nittaa have declined to quote tase. 


RATB | Огповмо WEEK ТО 
W CENT. Dur. May 17. 
шк BENE" 
EBK TO 
к салт. Ооо | Wane ro ———— XE NE IE 
Wed iv. арк, 151} -1591 5 4 0 pan, July 
Last NAME _May 17. | ee High-| Low T mee RT еее ISIE -i E 2 6 Es эде 
Е О "mt: Amet. Hee ced 4 per Cent. 112411441 3 10. 0 | Ма, PES 
ND d. = - Coll. r ооовеовеве 1 —l 1 е Augus БЕ ‚ә es 
s comico | £45 у a Wd De M "E 
Electric Raliways аде ae 2373 | a ol кь Auc | 901 icio Por ug е moe i ea a del 169.9 | May, Nov | toi 164 
St ЭИ | Metropolitan District Rallway Ог...) B3 ЭН | 4 у o aug | 764 Monte video Telephone О. юн з! Аш T 8 
St 31% "Bo eke ad ak 2 Lab 75 = : т : he uly 104 /6 National Go, Pret. S keen Тоо : T 6 | e AW | si a 
о Assen f London, 27 — an, 1491 f. Stock ....... ee Mta —101 ! 5 Ц b, Aug 
St. 34 Do. Riys. Co. о t-c —105 3 16 0 1 Do. Def. lst Pref... 10 . | 0 Fe d We. 
Und. Elec. F Consoltd. Ren charge! 103 о | Jan, July | gj 6 per Cent. Cum. eL] cpp 4 9 June, Dec 93| 
ot | 3% | De 3 per Cent COPIE Stock....-.| *52 70014 0 0 Jan. EN Pos SP Сар nucum ard Proks.. 251011343. 3! jan, July 994) 99 
St | Do 6 per Cent. Petp. Deb. sen 98 = .. „| April, it Ое) Do. ры Cent n per Cent. (те@.).... 09 “igi |3 19 0 eo B NA 
St | 6% | De per Gent. ur bs” а. ннн ETH LD о Feb, "e 20 De а 99 —109 1 4 13. 9 | April Oct ES 
St | 4% | Do. 4 Electric Traction Ord. - Us| g' M |5 10! May, zi P| Do. 4 per Cent. Со. 30 yr. Bnd&..-..| T4 14 (4 15 o | April, Oct „| = 
1 4 А Potteries t. um. PONI RU о — 4 10 2 0 ee 79! % | ~ York Telephone ERATES EUREN 14—14 4 16 | an, uly 1014 23 
1 0/6 Оо. Al per Gent, Deb, Stock- snt teop T ee 500 an, uy sel 4% Бо, ры ооо очосоо 874—293 | 4 9 о. ап, uly 7i rit 
dr ч t et SECRET adis ; 8 D е TA Dec | 65 од Do AE Gat Red. Deb. Seco (redi) е! : 3 9 dup cse a 
1/21 | S. Cent. 2c rms, 5% IstMtDb. Teo |11 T % | ro t 44%Db. 78 — | x „| е 
St.| 4 De. A Per iat Elec. Trms. with coup 7 101 |419 0 e 1004) 1% Telephone Co. of Egypt (1 —150.000) ...| 7974 9 o June, Dec) | 
100 $4 Undergde:Rys.Lon.6% In. bds кнен 9 Ота - 100; Ф| United River Plate 000)... „ыенен Ros |4 90 Jan, July 
t. 49/9 ыы Paice Lied E E 00 —102 |318 3 а É | "Do. (150,001—190, Pret. „ее 103! —105 - dh: 4 44 
= 5 ро. 1 Bane row Ho. "n de" d Жз 2 A 2/6 | Do. зра Се Sum i ur 7 то дам, aA T 1) 
-.| 4% | Do. ОГЫ К) Elec. Trams, Ога... ое а Jan, July 4% | Do. nvestment, С. 3—4 2 6 Реми | Wie) 13 
$ Yorkshire (WR) em. Pret.. e. м —87 |5 veatment 6% Cum. Pret. 11156152 8 | Sp.pemr 134] - 
5| aa | Do 6 per Cent. Cum, Eres os a a ES 3 —i 11 9 6 | April Oct 
6 | 4j | Do. 4jperCent. 29 а НО 131 —134 | 4 9 
| рег 1 Cert.) .. «oo eo 
| ke T 3 e Cables Trust ( 52.) 5% 
ic Manufacturing, —101 |4 9 0 > ü 6% и" Foreign к April, Oct | 557 7 
eee tock ....| 99 —1 i s. і. н Tramways, &c. WS: 1419 e Jan July | оо 9 
Cable Co. 44 % Deb. Stock .... ин 7 4 О April, Oct | г палезу B rs Ist Pref. ...... Qi ey |4 aes June, 10:4, 100 
St: | 44%) Anchor Cable Co, Ф. Mr fist | 4 14 6 | April, .. Ва НИЯ: 92 102 531 | 
1 EN Aron Electri Pf ооосоеооое 5 0 0 ee ee 2/6 Do. 5 Cum. 2n ооо ооо о 10) —102 | 4 8 ee ~ 
E аре Oe deos Ord ние AH | 4 12 0 uly, PD | .. 4% | Do. £18, Deb Stock eec etes 1924—1048 415 6l Jan July bh! Єй 
1 3 Babcoc , „әоеоеәөөтөөөөөөтө«ө Ж = an, ate 4 D. >. пе; % и —105 4 . оозе i FS 
ako cem MM SEA |12 3 | Jan, [шу m %| Do, St Deb Stock 5% Deb. (rod... 1001—10 | 518 6. May, Nov | 35 v 
5 on "Do. 6 per Cent но (red). | E^ —9) |411 0 Fob Aug fons 5% Auckland mue teams © Invest. Ord .... Kr =. 4 i 9 Jan, ly i ài р 
loust' MtDo. —i .. ' | Brisban Cum. Pref. '.....****.| 192 — 9 | Маг, » 
St. Do. "hom: s-Houst' 44% Y f..... і 03 |516 3 . "s 4 Do. 5 per Cent. Си: Prov. Cert...«-- 146 —150 |5 6 May, Nov | iio) 1093 
St. 44 Ern опа house 6 per "ув. (rd)..| 109 —1 5 0 Jan, July |, Д@ | Do. 4jperCent. Db. "DEOrd, iile 125 —128 (4 13 9 тд’ July Юц! .. 
.. | British Westing Prior Lien Dbs. ...| Ol 3541 $ 6 ar, oe 4196 itish Columbia El..Rly. Df. е е: —1101| 4 10 6 ril, Oct dx 
100 ji Do с а Mort, ре, РН ai —46 1536 0 Jan, july 8% | Britis ta Gane Fite Prol Bieb n 199) —103 E с | A July ion 1021 
xL гарт —9 |712 ап, vs e| De 5% С t Mort. Debs... .... 102 — ө 1009 
St ВгозћЕ Еле o 2nd Deb. Stoc ..| 9 417 6, Jan, july i 5% | Do. 4 per Cent. Is bS. sess 10] —10314 2 0 Mar, Sept 
t Do. Perpetu | о 4—5} у, Мау | 311 9 ver Power De Fe PAAR 2 19 0 : ie 
ur ug Callender's Cable Соп. $ F Debs. (г64.);.| 102 35 1416 3 Nov, Nov | `: ? BS Mes Cos Thane ist Mt Db 99 —101 | 4 ' Feb, Aug СОЕ 
se as үрө e мо! "Deb; (red... а ia 4 9 2 pees kir • 4 2 Buenos A e Басгоге лга Тгат, Ist Mt. 93 —98 Е Г о | Маг, jme ot ob 
-Kellner srt. Deb. (red.). . —1% | 5:9 Hu Buenos Ayr Р "S1 6 | ап, „| я 
U 1/6 tCastner-Kel Cent. 15% Mort. 4. ......| 1% 10 0 O | August ‚| 14 6 Deb. Stock ........ 610....-..- 50-5 |413 0 an, Juy z] 7 
St. | 44% | Do. О) Tele ОИ te 5 0 0| Арп, Oct | .. | utta Tramways (1 to 137, et 40; abe | 4 l8 6 P н Я 
1 7+4. Chadburn s ( tri рс 1—1 А ril, Oct ee 3/6 | Calc r Cent. Cum. Pref. TRAN DS à — oe | | A,N ee 
Е 0/8} а Ай Ceres НЕА n- + : an, {uy ИК 26 De "fo Ist Deb. Stock oe sth; 4 5 0 ич, Dec ся eo 
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COMMERCIAL AND INDUSTRIAL SUPPLEMENT. London County Council Tramways. 


Manchester Colliery and Mining Exhibition *€*9090a90$*5*95300699025€9925 39 D ud 5 
ЫН. Coronation Devices. Illustrated ............ о "М | THE present and future position of their tramways was 

e V. 1. B. i ”SLra LEU . о овое ее СР К о-о ° 3 Ы Y Ы А 
А New ТЕ med d Velo dot: as under discussion by the London County Council for some 
hours on Tuesday last when the Highwavs Committee 


presented a report on workmen's cars and estimates for the 
financial vear 1911-1912. Аз regards the past vear, the 
revenue from the tramways exceeded the working expenses by 
£900,885, but as the capital charges amounted to £706,481 
there was only £49,574 to place to the reserve fund 
after a sum equivalent to 3d. per car-mile had been set 


aside for renewals in accordance with the policy adopted a 
The present position must have come as 


УУ = тш E == 
NOTES. 
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The Policy of the Post Office. 

THE statement of the PosrMAsTER-GENERAL last week 
in introducing the annual estimates, as reported in our 
Present issue, is of more than usual interest. Although it 
does not go so far as to include Mr. HENNIKER HEATON'S 
scheme of penny-a-word telegrams throughout the Empire, 
it nevertheless bears striking testimony to the ready way in 
Which the cable companies reduce their rates when any 


year or two ago. 
a surprise to a large proportion of the Council, and, in view 


of the fact that the Highways Committee anticipate a 
smaller surplus from the trams next vear, Sir Јонх BENN's 
reasonable ground can be shown for doing so. Mr. Samvet | description of the present position as a crisis in the history 
stated that he considered the cable companies were entitled | of the undertaking is certainly not wide of the mark. In 
to much credit for their readiness to listen to representations | fact, a decrease of £56,000 in the surplus from the electric 
in this direction. They have, in fact, consented to a large | lines is estimated. The main complaint appears to be 
reduction in the rates charged for plain-language telegrams | that, whereas the Council have to contribute £118,000 per 
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annum for road maintenance, the competing omnibuses | been higher than those obtained bv the Telephone Compan 
are not handicapped in this respect. There is no doubt | while the way in which the accounts are kept in the CHA 
that the position is unfair to the tramways, and the directors | ment department makes it impossible to tell exactly bos 
of the tube railways have also drawn attention to the | things stand. Further, the boasted increase in trunk 
favoured position of #thé motor-omnibus companies. As facilities made during the time these lines have been under 
the whole question has recently been brought into promi- | Post Office control, is by no means so great as it ought to 
nence, the advantages of the omnibus being unduly lauded | have been. | 

in leading articles in the “ Daily Mail," it is to be hoped 
that if there is to be competition between the various 
traffic concerns such competition will be on an equitable 
basis. It must not be forgotten, however, that the capital 
expenditure with which the tramways are saddled would 
probably have stood at а much higher figure if the work 
had been carried out by a company, since doubt has been 
expressed as to whether the undertaking has been debited 


with its fair share of the cost of street improvements, &c. 


md 


IN our opinion, every effort ought to be made to prevent 
the telephones from passing into the control of the Post 
Office; and we are, therefore, glad to see that Mr. Laws 
WrzB's proposal has received such a large measure of 
support in so short a time. A telephone system worked 
by the Post Office will always tend to inefficiency owing to 
the very nature of the conditions. Further, the pressure 
brought to bear by organised labour will be certain to cause 
the service to deteriorate, with the result that facilities will 
be lessened and, even if the rates are lowered, there will be 
no compensation for the great disadvantage of not having 
the telephone always available in country districts, or for 
its inefficiency when one can use it. As an example 
of what may be expected from Post Office control, we may 
instance the practice of closing country telegraph offices on 
certain afternoons in the week. A telegram may be sent 
to some one in the area served by the closed office; it 13 
dispatched by messenger from another office farther away 
and porterage is charged. Thus, not only are the facilities. 
made unavailable, but the public are made to pay for their 
unavailability. In our opinion, the telephone and tele- 
graph services ought always to be “ on tap » wherever they 
are installed ; but if the Post Office obtain control of them 
there does not seem much chance of this. There is one 
further point; even if the Post Office were desirous of 
extending the telephone svstem at an adequate rate they 
would be handicapped by the Treasury. The public money 
is at present ear-marked for much more highly coloured 
schemes than developing the telephone. | 


Ix connection with the report presented by the Highways 
Committee it is interesting to have it placed on record that 
the workmen’s fares were responsible last year for a loss of 
£61,302 on the electric cars, or almost 40 per cent. of the 
revenue received from these fares, the deficiency including 
a sum for capital charges and provision for renewals : 
on the horse cars the corresponding loss was £4,630. 
As a matter of fact, however, the deficiency is greater than 
that mentioned, as the working expenses, in making the 
estimate, were based on the average of the whole operation 
of the system, whilst really they are greater.on the work- 
men’s cars. Under these circumstances it is not surprising 
that the Committee considered it would be extremely 
unwise to extend the hours during which such cheap tickets 
are issued; and they also reported against proposals for 
granting additional facilities, such as special fares for 
children and working women. 


ae 


The Telephone Authority. 

AT the eleventh hour, when the final arrangements were 
being made for the transfer of the telephone system in this 
country from the National Telephone Co. to the Post Office, 
Mr. Laws WEBB came forward with а fresh proposal, а 
proposal intended to prevent the introduction of another 
State monopoly. His argument in favour of the telephone 
system of the country being carried on in future by 
means of a Telephone Authority has been supported both by 
the London Chamber of Commerce and by the Associated 
Chambers of Commerce ; in other words, by the. business 
men of the country. The proposal has, in fact, been so 
well received that the Post Office has thought it worth 
while to come out into the open and advance arguments 
on the other side. Both the PosTMASTER-GENERAL and 
Mr. Joun Lee have laid great stress on the benefits which 

hones passing under Government 


will result. from the telep | 
control, but they are not able to explain away the undoubted 


disadvantages of such a transfer. 


omnes 


Invisible Light. 

Pror. В. W. Woop's Friday evening discourse at the 
Royal Institution last week was of interest as showing 
certain possibilities in working with the invisible parts of 
the spectrum. When it is remembered that if the visible 
spectrum is represented by half a yard the total spectrum 
has a length of 500 vards, it can be seen what a very large 
ground there is in which rays of some utility may exist 
and might perhaps be usefully employed. By proceeding 
towards the lower limit we come very near electric waves, 
Heat waves $ mm. in length have been isolated bv RUBENS, 
whereas the shortest electric wave that has been produced 
is about 2 mm., thus leaving a very small gap between the 
two kinds of radiation. Prof. Woop, however, was more 
concerned with the immediate infra-red and ultra-violet 
rays, and he showed some very interesting photographs 
taken by their means. In the infra-red photographs it was 
noticeable that these rays are reflected very strongly by 
foliage, giving the effect of bright sunshine, which is inten- 
sified by the blackness of the sky unless clouds are present. 
On the other hand, in ultra-violet photographs obtained. 


Dem 

FURTHER arguments, from what may be called the tele- 
phone user's point of view, were advanced by Mr. FAITHFULL 
Bgca in an address which he delivered before the London 
Chamber of Commerce last week. He pointed out that the 


expenses of working the Post Office telephones have always 
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by a quartz lens covered with a thin film of silver, еге із ап | Combination Baggage Car and Snow Sweeper.—The “ Elec- 
almost entire lack of shadow, and there are also some other | tric Railway Journal " states that the Michigan United Rail- 
marked differences; for example, Chinese white appears ways Co. has recently equipped at its Albion shops two large 

Ё ` з snow sweepers. Each of the new machines is so constructed 


black by ultra-violet rays. Results of this kind induced | that it may be used during the winter months as a snow 
sweeper and converted for use as a baggage car during the 


Prof. Woop to take ultra-violet photographs of the moon, ted | Е | 
and in these he found certain dark patches which were not | Summer. As the Michigan United Railways electric system 
| | . . | includes about 80 miles of third-rail track, provision is made 

present in photographs taken with ordinary light. This | for operating either with third-yeil or trolley current collectors, 
indicates that the crust of the moon contains certain rocks | and small brooms are also provided Тот cleaning the third-rail. 
which are dark to ultra-violet rays. Thus we are able to e ps T a of ne ic broom 
; | ; ; . shaft. Each of the new cars is equipped with four meetors. 
obtain further information than has hitherto been possible The brakes are supplied from an рю and the brooms 


as regards lunar constitution, though it is impossible at | are operated by motors. 
the present time to identify the rocks, as there may be many | «The Electrical Equipment of а Modern Theatre."— 


materials which would be capable of producing such a | Messrs. J. P. Hall & Co. point out that in the article by Mr. 
D. C. M. Hume on this subject which appeared in our last issue 


it is stated that the controllers and motors at the London 
Coliseum were supplied by the Sturtevant Engineering Co. 


M Mii e e 
Messrs. Hall inform us that the motors were manufactured by 


Earth Currents.—We have received a letter from Mr. W. R. them, the controllers being supplied by the Sturtevant Engi- 
Rawlings in which he mentions a case of fusion of pipes by neering Co. to their order. 
earth currents. The pipes in question were an iron gas pipe, | 
А : : —А complimentar 
and a lead water pipe, both pipes being fused at the point of Sir John Wolfe Barry, K.C.B., F.R.S.—4 и 
contact. Mr. Rawlings will be pleased to show the specimens үка COENA KE js а н 
to anyone interested in the subject. | John Wolfe Barry as initiator and chairman of the Engineering 
* Imperial Telegraphs.??—In reference to Mr. G. R. Neilson's | Standards Committee. An illuminated address was presented. 
letter of last week, Mr. Charles Bright points out that a large | Sir W. H. White proposed the health of Sir John and referred to 
the great work which had been accomplished by the Committee 


result. 


proportion of our readers not present at the meeting, and per- 

haps many miles away, in reading our necessarily condensed | over which he presided and its effect upon the extension of the 
report would naturally have assumed that Mr. Neilson's re- | trade of the Empire. In reply Sir John said that the results 
marks were in reply to him (Mr. Bright), and he wishes to | of the work of the Engineering Standards Committee had been 


explain that otherwise he would not have written in regard to | fully recognised by engineers and manufacturers, the chief 
Departments of the State and other public authorities. The 


Mr. Neilson's comment. 

Oil Fuel for Steam Boilers.—At a recent meeting of the manufacturing and trading interests of this country had been 
Boston Mechanical Engineers а Paper on this subject by Mr. greatly enhanced by the Committee's labours, and the cost of 
В. R. T. Collins was read. A valuable feature of the Paper was production had been materially reduced. The fact that the 
the presentation of a series of tests made last autumn at the Committee was now permanently in session was a gauge of the 
Redondon (Cal.) plant of the Pacific Light & Power Co. on a impoitance of its work. 

Forthcoming Books.— Messrs. E. & Е. N. Spon annonunce 


604 н.р. Babcock and Wilcox boiler equipped with a Hammel 
the publication at an early date of а “ Bibliographical History 


furnace and burners. The boiler was in regular service under 
the usual operating conditions. The oil was obtained from the | of Electricity and Magnetism,” chronologically arranged by 


Los Angeles fields, with a heating value of about 18,300 units. | Paul Fleury Mottelay. The work will be divided into three 


А maximum efficiency of 83-3 per cent. was obtained on the | parts. Part I. will cover the period from 2637 в.с. to 1799 
A.D. ; part II. from 1800 А.р. to 1820-2] А.р.; and part Ш. 


tests while running at 109-2 per cent. of the maker's rating, 

and the water evaporated per pound of oil from and at 212?F. | will consist of two appendixes giving accounts of early writers, 
corrected for moisture was 15:81 lb. The average efficiency | navigators and others referred to by Gilbert in his “De 
' of discoveries made by Gilbert, and a general index. 


for seven tests was 80-47 per cent., and the average evaporation | Magnete, 
| The book will contain of about 600 pages. 


15-23 Ib. 

Railway Electrification in Prussia.—As the result of the | The Cambridge University Press will shortly issue (both in 
successful experiments which have been carried out with elec- |" 51168 of Cambridge Manuals of Science and Literature) 
tric traction between Dessau and Bitterfeld on the Prussian че ‚ошо CE Hiper DAS ang о 
State Railways, the Berlin correspondent of “ The Times ” RUSAN, B.Sc., and "Electricity in Locomotion,” by A. G. 
reports that the Diet is now asked for fresh credits to the ib ие, Bac M Whyte bita full account of the applica- 
amount of £1,366,500— being £871,500 for further work on the non zo олту tor locomotion and snows. the резе 
Magdeburg section, and £495,000 as a first instalment of the condition and the developments which may be looked for in 
cost of electrification of the section Laubau-Dittersbach- the near future. | 
Konigszelt, with a number of small branches, in Silesia. The On the Absolute Measurement of Light.—A Proposal for 
Prussian authorities point out that the electrification of main | 8" Ultimate Light Standard.—At a recent meeting of the 
lines has become a financial possibility with the adoption of | Royal Society a Paper on this subject was read by Dr. В. A. 
alternating current, and while electric traction is held to be in | Houstoun. The author stated that a thermopile could not be 
many ways preferable for the railways themselves, great im- | used for the measurement of candle-power because it gave the 
portance is attached to the subsidiary use of the electric instal- | same value to the energy of every wave-length, invisible as well 
on for industry and agriculture, as well as for lighting and | 83 Visible. The author, however, had found by spectro-photo- 
и Tt is, however, held to be uncertain whether electric теёле investigation in the ultra-violet, visible. and infra-red 
is S | meet military requirements, апа there will, there- parts of the spectrum that, if a filter consisting of aqueous solu- 
mu it ectrification for the present of strategic railways or tons of copper sulphate and potassium bichromate of a pars 

which are of strategic importance. ticular strength in glass cells be placed before the thermopile, 
| then this filter stopped the ultra-violet and infra-red entirely, 


Gable Interru p 
pons. Date of Interruption. | and let through a fraction of each wave-length in the visible 


Assab —Perim : | ; 

Malta—Tripoli, ышын... RD Arad Te spectrum proportional to its visibility. In other words, it 

Totakia—Palu ааа анаа цаана, Мау 26, 1910 weighted each radiation according to its visibility. The voltage 
xo) MONA RON Sept 25, 1910 of a tantalum lamp was varied over a wide range, and its. 


mi, 
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candle-power as read by thermopile and filters agreed well with 
the readings of a photometer. Owing to the high sensitiveness 
of the galvanometer required the method was not suitable for 
commercial application, except perhaps for integration photo- 
metry when a number of thermopiles might be connected in 
series with the one galvanometer. The importance of the 
method lay in the fact that it provided a satisfactory basis 
for}heterochromatic photometry independent of the Purkinje 
phenomenon at all intensities. The author therefore proposed 
to use it for defining the unit of light intensity. He would 
define the latter as that source, the total intensity of radiation 
from which at a distance of 1 metre after passing through his 
filters would be z ergs/square centimetre, seconds. For the 
standard candle z should be about 0-8. 


“State Monopoly or Popular Control? —In an address on 
this subject which Mr. F. Faithfull Begg delivered before the 
London Chamber of Commerce last. week the proposals of Mr. 
H. Laws Webb for the establishment of a telephone authority 
were further dealt with. The scope of the proposals, Mr. Begg 
said, had not been thoroughly understood. The Postmaster- 
General, for example, did not seem to be aware that a complete 
severance of the whole telephone service from the Post Office 
administration was proposed, or that the Telephone Authority 
was intended to be composed of experts in telephone business 
who would be responsible for the financial result; and at the 
same time financially independent of the Treasury. One main 
object was to secure that there should be no confusion between 
telegraph and telephone accounts, such as had occurred in the 
past in the Post Office Department, or that the present annual 
loss on telegraphs should be saddled upon the telephone re- 
venue. The telephone in the past had never had fair play, the 
Post Office being always governed by fear of injury to the 
telegraph revenue. The Post Office working of telephones 
compared most unfavourably with the National Telephone Со. в 
working, the former being worked at 74-4 per cent., as against 
58 рег cent. of the gross revenue in the case of the National 
Telephone Co. The Post Office earned 3-5 per cent. on its 
capital and the National Telephone Со. 8:9 per cent. The 
recent development of trunk wires in the United States had 
been nearly double that in the United Kingdom, while the 
increase in the number of stations was much greater In propor- 
tion. Basing the calculation on the rate of progress made m 
the United States, to make up the lee-way in this country, 
£116,500.000 would have to be spent during the next 10 years. 
The Postmaster-General had asserted that the separation of the 
telephone from the telegraph was physically impossible owing 
to the manner in which the plant was interwoven. This was, no 
doubt, the honest view of the Post Office officials. Experts 
thought otherwise. and as a matter of fact the Post Office and 
the National Telephone Co. were at the present moment 
mutuallv leasing overhead and underground wires to each 
other. There was really no practical difficulty which could not 
be overcome if а desire to overcome it existed. Moreover, the 
probable extension was so great that very shortly existing plant 
would form a small proportion of the whole. No answer had 
been made to the argument on the political aspect of the ques- 
tion. The telephone staff might easily grow to 100,000 in the 
near future, and in view of the present system of pressure upon 
Members of Parliament and others on the part of Post Office 
employés, this was an exceedingly grave question. In conclu- 
sion. the lecturer said he was convinced that unless some plan 
could be devised to prevent the absolute transfer of the tele- 
phones to the Post Office, the system must fall under the 

aralvsing influence of State monopoly and development be 
arrested. Commercial interests were vitally affected by the 
question. It was almost impossible to exaggerate the impor- 
tance of the problem. Keenness of modern competition ren- 
dered it necessary to provide every facility for business, and 
rapid communication was one of the most vital issues. In his 
opinion a Government department was wholly ineffectual for 
handling such an extensive, delicate and scientific problem, 
and the onlv satisfactory solution®would be to establish a tele- 

hone authority representing all interests and popularly con- 
trolled, as advocated by the London Chamber of Commerce. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. D. C. M. Hume concludes his article on ** The Electrical Equip- 
ment of a Modern Theatre." 


Mr. Haydn T. Harrison contributes an article on “ The Nomen- 
clature of Primary and Secondary Sources of Light." 


At the meeting of the Institution of Electrical Engineers last night 
Messrs. S. W. Melsom and Н. C. Booth read a Paper on ** The Heating 
of Cables with Current.” | 


We conclude our abstract of Мг. W. Aitken's Paper on “ Automatic 
Telephone Exchange systems," read at the meeting of the Institution 
last week. Ап account is also given of the discussion that took place. 
The oo of '* Automatic Telephony " is considered in our leading 
article. 


At a recent meeting of the Faraday Society Мг. A. Scott-Hansen 
read а Paper on ** Hydro-Electric Plants in Norway and their appli- 


cation to Electromechanical Industries.” 


An interesting instrument, known as the “ Ampall," has been 
placed on the market by Мг. В. W. Paul. This enables the current 
flowing in a circuit to be determined without interrupting the current 
for the purpose of inserting a shunt or ammceter in the circuit. 


We describe a new system of motor car lighting which has been 
devised by Mr. Gavan Inrig. This is known as the " Carleon ” 
system. 


The Home Office have issued a Draft Order under the Mines 
Accidents (Rescue and Aid) Act, 1910, for the organisation of rescue 
and aid in cases of accidents in mines. 

The Westminster Electric Supply Corporation opened on Wednes- 
day last demonstration rooms at their main offices іп Eccleston- 
place. S.W. Ап excellent collection of electrical apparatus has been 
got together, and considerable attention is being paid to the demon- 
stration of the advantages of electric cooking. 


Municipal Loans.—An inquiry has been held during the past week 
at St. Helens into the application of the Corporation for permission to 
borrow £10,800 for electricity supply purposes.— Walthamstow 
Council have applied for sanction to a loan of £5,149 for a feeder cable. 
— Poplar Council hive applied to the London Count y Council for 
a loan of 42.455 for their electricity undertaking.— Derby Corporation 
made an application last week for power to borrow £8,500 for 
extensions of the electricity undertaking. There was an increase 
in the output during the last 12 months of over 913,000 units, bringing 
the total up to nearly 5,600,000. 


Parliamentary.—In the House of Commons last week the Post- 
master-General, Mr. H. Samuel, introduced the Post Office estimates 
for the current year, and made an interesting statement as to the 
progress of the postal, telegraph and telephone departments. He 
also announced a series of concessions, including some improvements 
in the postal service, the reduction of foreign parcel post rates, 
cheaper and improved cable communication, extended telephone 
facilities, &c. 7 

On Friday last a House of Commons Committee passed the 
Birmingham Extension Bill, which authorises the Corporation to 
acquire control of some of the surrounding districts, with, enter alia, 
their tramways and electricity supply undertakings. 

Select Committees of the House of Commons have also been 
considering during the week the Greater London Railway and the 
Neweastle-on- Tyne Corporation Bills. and Standing Committee B has 
made further progress with the Coal Mines Bill. 

Legal.—A Divisional Court on Tuesday dismissed & motion by 
the British Westinghouse Electric & Manufacturing Co. to set aside 
an arbitration award in regard to an alleged breach of contract for 
the supply of turbo-generators to the Underground Electric Railways 
Co. of London. The applicants are taking the case to the Court of 
Appeal. 

An interesting judgment on telephone agreements was given by 
His Honor Judge Scully at Brighton County Court last week. 

Last week the First Division of the Court of Session, Edinburgh, 
allowed the appeal of plaintiffs in the action brought by Johannes- 
burg Municipal Council against Messrs. D. Stewart & Co. (1902). Ltd. 
(for damages for alleged breach of contract», from an order granting 
defendants further time to prepare their defence. 


PERSONAL NOTE. 


Mr. Geo. Tate, for 10 years works manager to Are Lamps (Ltd.), 
informs us that he has severed his connection with the Company. 
Communications for Mr. Tate should be addressed to 3, Blenheim- 
road, St. Albans, Herts. 
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APPOINTMENTS VACANT AND FILLED. 


Ап assistant lecturer and demonstrator in physies is required for 


University College, Nottingham. Applications by June 1 to the 
Registrar, from whom particulars can be obtained.  . 

А demonstrator in physics is required for Durban (Nata]) Tech- 
nical Instítute. Salary £300, rising to £400. Further information 
from Mr. W. A. Narbeth, Langford House, Eltham, Kent, to whom 


applications by June 7. 

À demonstrator in physics is required for Armstrong College, New- 
castle-on-Tyne. Salary £100 rising to £120. Applications to Mr. 
F. H. Pruen, Secretary, by June 23. 


Mr. А. А. Dircks has now been permanently appointed es electrical 
engineer to the Post and Telegraph Department at Melbourne, in 
succession to Mr. H. W. Jenvey (retired) and Mr. T. Howard has been 
appointed manager of the telegreph branch, in succession to Mr. 


W. Blandford. 
Mr. Е. E. Spencer (Melbourne) has been appointed electrical engi- 
neer to Redfern (Sydney) Council, in succession to Mr. J. Balfour. 


Mr. J. E. Jinks, formerly traffic manager of Ballarat (Victoria) 
tramways, has been appointed superintendent of Launceston (Tas- 
mania) tramways. | 

Mr. T. R. Stancombe, of Barnsley, has been appointed sales engi- 
neer to the Yorkshire Electric Power Co. 

Мг. К. Bulpit has been appointed shift engineer at Barnes. 


INSTITUTIONS AND SOCIETIES. 


Royal Society.—The following Papers were read before this Society 
at their meeting yesterday afternoon: '' Experiments on the Com- 
pression of Liquids at High Pressures,” by the Hon. C. A. Parsons, 
F.R.S., and Mr. S. S. Соок; “ Energy Transformations by X Rays," 
by Prof. W. Н. Bragg, F.R.S. and Mr. H. L. Porter ; “ Spectroscopic 
Investigations in Connection with the Active Modification of Nitrogen. 
l—Speetrum of the Afterglow,” Prof. A. Fowler, F.R.S. and the 
Hon. В. J. Strutt, F.R.S. ; * An Optical Method of Measuring Vapour 
Pressures; Vapour Pressure and Apparent Superheeting of Solid 
Bromine.” by Mr. C. Cuthbertson and Mrs. M. Cuthbertson ; ‘‘ The 
Vacuum Tube Spectra of Mercury," by Dr. Е. Horton; “ The Pro- 
duction of Characteristic Rontgen Radiations," by Mr. В. Whid- 
dington. 

Royal Society of Arts.—The annual conversazione of this Society 
will be held at the Natural History Museum, Cromwell-road, S.W., 
on Tuesday next, May 30, from 9 to 12 midnight. Sir John Cameron 
Lamb, С. B. and the members of the Council will receive the guests. 


Yorkshire Section of the Institution of Electrical Engineers.—At 
the annual general meeting of this section of the Institution of Elec- 
trical Engineers, which was held on May 17th, the following gentle- 
men were elected for the ensuing session : Chairman, Mr. T. Harding 
Churton ; Vice-Chairmen. Messrs. Wilson Hartnell and W. Emmott ; 
Hon. 8ег., Mr. H. Dickinson; New Members of the Committee, 
Messrs, G. D. A. Parr. Н. Visger, W. N. Y. King and E. S. Rayner. 
At the meeting sympathetic reference was made by the chairman to 
the death of Sir Nathan Bodington, Vice-Chancellor of the Leeds 
University, and a vote of condolence was passed to Lady Bodington 


on her bereavement. 


Victorian Institute of Electrical Engineers.—4At the recent annual 
general meeting it wes reported that the membership roll was 114, an 
Increase of 48 over the previous year. 

The Council for 1911 was elected. The President is Mr. P. Rosling; 
Mess. J. H. D. Brearley and W. Н. Alabaster being vice-presidents 
and the hon. secretary Mr. E. H. W. Westwood. 

It was reported further that strong endeavours had been made to bring 
about an amalgamation with the New South Wales Electrica] Association, 
and it was expected that somethin g definite in the matter of the formation 
of an Australian Institute of Electrical Engincers would be settled shortly. 

Some discussion took place regarding the licensing of wiremen. 

Mr. Хок, Murray desired that the municipal authorities be ap- 
proached in the matter. The only way to obviate bad workmanship was 
to issue licences to the wiremen in the same way as was done with engine- 
drivers and Plumbers: This would give the authorities control over the 
теп. Ifa man wired a building in a faulty manner, then he should have 
his licence suspended for 6 or 12 months, and that would be the means of 
raising the standard of work. A man should also be made responsible for 
the material used as well as for the work done. 


Mr. P. Rosina stated that the committee had considered the matter,. 
but nothing could be done without passing an Act of Parliament. He, 
therefore suggested that the matter should be left over until the wire- 


men’s wages board was settled. 
Mr. Е. Н, W. Westwoop said that in Wellington (N.Z.) no wireman 


was allowed to touch the council’s mains unless he held a licence, but he 
believed the whole thing had proved a failure. b 

It was decided to bring the matter before the Council. 

The Tramways and Light Railways Association.—The ‘Journal ^^ 
of this association for June contains copies of the?Board of Trade 
Regulations regarding guard wires; the Home Office Report regard- 
ing street accidents caused by vehicles; details relating to!the 

| association's congress to be held at Edinburgh in July, and various. 
other general matters relating to the association. 


EDUCATIONAL NOTICE. 


* The Application of Hyperbolic Functions to Electrical Engi- 
neering.” —A series of lectures on this subject addressed to ad- 
vanced students of the University of London and others interested 
will be delivered by Dr. A. E. Kennelly on May 29th and the four 
following days at the Institution of Electrical Engineers. The 
lectures will begin at 5:30 p.m. The ground to be covered is suffi- 
ciently indicated by the following syllabus. Lecture I. —Hyperbolic 
angles and their properties; the relations between circular and hyper-- 
bolic angles; applications of hyperbolic functions to continuous- 
current lines of uniform resistance and leakance. Lecture II.—The 
simple representation of artificial lines, and alternating-current lines 
by hyperbolic angles; equivalent lines (Т and v). Lecture I11.— The 
distribution of voltage and current over alternating-current power-- 
transmission lines as simplified by the use of hyperbolic angles. 
Lecture IV.—The distribution of voltage and current over telephone 
lines, both simple and loaded: (1) by hyperbolic angles; (2) by 
equivalent circuits. Lecture V.—The hyperbolic theory of voltage 
and current on composite telephone lines and on long submarine 
telegraph cables ; miscellaneous applications of hyperbolic functions 
in electrical engineering. Admission to these lectures is free by 
ticket to be obtained from the secretary of the Institution. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 26th (to-day). 
PHYSICAL SOCIETY. 


3 p.m. Visit to the National Physical Laboratory, Bushy House, 
Teddington. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
4:30 p.m. Annual General Meeting at Victoria Embankment. 
SATURDAY, May 27th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
9a.m. Visit to the Works of the Cambridge Scientific Instrument. 


Co., Cambridge. 
MONDAY, May 29th. 
UNIVERSITY ОЕ LoNpox. 

5°30 p.m. First Lecture (at the Institution of Electrical Engineers) 
on “The Application of Hyperbolic Functions to Electrical’ 
Engineering,” by Dr. A. E. Kennelly. The remaining lectures 
of the course will be delivered on the four following evenings 
at the same time. 


THURSDAY, June 1st. 


ROYAL IxsTITUTION. 
J p.m. Meeting at  Albemarle.street. Lecture оп 
Effected by Light," by Mr. T. Thorne Baker. 


FRIDAY, June 2nd. 


“ Changes 


ROYAL Institution. 
9 p.m. Meeting at Albemarle-street. Discourse оп 
telegraphy," by Commendatore G. Marconi. 


“ Radio-- 


THE LONDON ELECTRICAL ENGINEERS, 
Officer Commanding, Col. H. M. Leaf. 


The following orders have been issued for the current week :— 

Monday, 29th, “А” Company.—Infantry Drill, 7 to 8 p.m. Tech- 
nical Drill, 8 to 10 p.m. 

Tuesday, 30th, “ B " Company.—Technical Drill, 7:30 to 10 p.m. 

Wednesday, 31st, All Companies.—Annual Course of Musketry at Pur- 
fleet Rifle Ranges. Tickets can be obtained at Headquarters on appli- 
cation. | 

Thursday. June Ist, “С” Company.—Recruits’ Infantry Drill, 6:30 to 
7:30 pm. Technical Drill. 7 to 8:15 p.m. Company Drill at Millbank 
Barracks, 8:30 to 9 p.m. Dress, Crill order. 

Friday, June 2nd, * D Company.—Recruits’ Infantry Drill, 7 to 8 p.m. 
Company Drill, at Millbank Barracks, 7:30 to 9 p.m. Technical Drill,- 
9 to 10 p.m. 

Saturday, June 3.—No parades. 


——————— ———!———————————————— — 
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AUTOMATIC TELEPHONE EXCHANGE SYSTEMS.* 


BY W. AITKEN. 
(Concluded from page 203.) 


S»mmary.—4A description ia first given of a switchboard designed by 
the author, in which the connection is made manually but disconnection is 
au;omatic. ‘I'ne fuli automatic telephone system of the Automatic 
Electric Co. is next described in detail. A comparison is finally made 
between the features of automatic and manual systems, and an estimate 
is made of the comparative cost of working. 


We will recapitulate the operation of a 1.000-line equipment. On 
an exchange of this size there will be 1,000 line switches (1.e., one per 
line), 100 first selectors and 100 connectors. И is found in practice 
that a 10 per cent. basis is ample for ordinary exchanges ; very rarely 
are there more than 10 connections (or 20 telephones talking) per 
100 lines, After the receiver has been lifted, and before the dial has 
been revolved to the stop, the line switch has done its work and con- 
nected with an idle selector. If the number desired is 865, the caller 
vill place a finger over the number 8 and revolve the dia! to the stop. 
The selector will step up to the eighth level of contacts and come 
to rest on the firat set of contacts if these are disengaged ; if, however, 
that line to a connector is already engaged, the shaft will continue 
to rotate automatically until an idle connector line is found. The 
finger will then be placed over the figure 6, and the dial revolved 
to the stop, when the connector will step up to the sixth level, but 
will not make contact with any line. The finger will then be placed 
over the figure 5, and the dial revolved to th? stop, when the shaft 
will rotate until the fifth group of springs on the sixth level is reached. 
When stations below 100 in an exchange of 1,000 lines are called the 
number is preceded by О, во that the sequence of operations may 
remain the same, or the two figure numbers will be omitted. On 
100,000-line systems, instead of using five figures to identify a line. 
four figures are used preceded by a letter, as being easier to re- 
member, and generally the letters indicate different exchange, as 
the system is usually built up of 10 exchanges, or 10 groups of 
exchanges, each having a capacity of 10,000 lines. 

It has been found in practice that 10 per cent. of lines between 
first and second selectors in very large installations is unnecessarily 
high, owing to the rapidity of service, and a “ secondary line switch " 
has been introduced to reduce that number. Both line switches act 
automatically and are quite independent of any movement of the 
dial. 'This still further reduces the number of lines between ex- 
changes. То equalise the traffic on the first selectors an intermediate 
distributing board is introduced between the primary and secondary 
line switches. By the introduction of secondary line switches any 
subscriber's line may use any first selector and any junction line is 
made available to any first selector. 

The opinion is commonly held that the automatic system is most 
inflexible, but quite the contrary has proved the case in practice, and 
all special services, such as metering or registering calls, party line 
working, private branch exchange working, & с... are now standardised. 

Party Line Working.—A four-party frequency system is used with 
the bells of the subscribers’ instruments tuned to respond to fre- 
quencies of 16$ cycles, 33$ cycles, 50 cycles, 662 cycles. А group of 
party lines will be multipled over four connectors, and to each con- 
nector will b» supplied ringing current of one frequency only, so that 
when a connector is brought into use only one particular subscriber 
on the line can be called. 

Call Offices.—These are operated in a simple but very ingenious 
manner. The subscriber calls in the usual way, but when the called 
station answers the reversed current actuates an electromagnet in the 
coin box which short-circuits the microphone and places a shunt 
»bout the recciver, so that the caller can but faintly hear the party 
called. On the insertion of the requisite coin the talking is made 
normal. 

Sub- District Stations.—A great feature of the automatic system 
is that it is not essential to concentrate a great number of lines in any 
one building. The system will work as efficiently if 10,000 lines are 
in one building as in 10 exchanges of 1,000 lines each. The appa- 
ratus, with the exception of, probably, the power plant, will be exactly 
similar, but the street cable plant will be very different. Instead of 
10,000 lines converging to one centre, there will be, in addition to 
the shorter converging lines, the 10 per cent. of lines between firat 
and second selectors between exchanges. It will thus be seen how 
efficiently the automatic system meets the varied needs of a great 
city, where a residential district of a few years ago with few telephones 
becomes а busy business centre requiring many telephones. 

In existing manual systems automatic district stations miy be 
used with advantage as valuable adjuncts, either to avoid expensive 
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underground cable work, the provision of new manual plant, or 
expensive additions to existing plant of limited capacity. The 
instruments on such an automatic equipment wou'd be of any of 
the well-known patterns without any automatic fezture whatever. 
At the district station they would be connected to line switches for 
outgoing work. At the manual exchanges these junction lines would 
end on the usual line and cut-off relav, answering jack, and calling 
lamp, or on single cord equipment like manual incoming junctions. 
On the removal of the receiver to call, the line switch would connect 
with а disengaged junction instantly, and the line lamp would glow, 
and the operator would complete the connection in the usual way. 
the service being absolutely similar to a connection in a purely manual 
exchange. Fig. 3 shows such an arrangement. For outgoing calls 
from the manual exchange, an operator would have, in addition to 
the ordinary double cord equipment, a switch to connect up a dial- 
calling device by which, after making the connection, she would call 
the number required in a manner similar to a subscriber calling on а 
full automatic system. All the lines in the district station are mul- 
tipled on to connector banks to allow of them being called. Another 
method is to multiple the outgoing junctions over the manual board 
und on to 2 controlling operator's position which may be away from 
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the multiple. This operator would hive a key in each junction to 
switch in the dial-calling device and a lamp to indicate what lines 
were engaged. 

Such an important and far-reaching subject as a change from 8 
manual to an automatic system must be considered very seriously 
from various points of view. In some countries objection has been 
raised to the automatic system because it will do away with one form 
of employment which is very suitable for women ; in new countries 
where women are scarce the automatic appeals as a way out of à 
great difficulty. Considering the question, however, quite apart 
from sentiment, it will be interesting to investigate it, briefly an 
generally, from the points of view of efficiency, capital cost, an 
maintenance. 

Efficiency.—The manual system is now as near perfection from an 
oper.ting point of view as it can be brought, and increased efficiency 
can only be obtained by refinements due to more expert operators 
and thorough supervision. The principle of working is that the sub- 
scri ег should only remove the receiver, state his requirements, and 
rep'ace the receiver on the switch-hook, all operating beyond being 
performed by experts. This sounds good and simple, but it depends, 
first!v, on the articulation of the speaker, who may be from any 
county or any country, and, second!y, on the car and understanding 
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of the operator to interpret the words before giving effect to them. 
Again, in a city like London, something like 75 per cent. of the calls 
are over junction lines, which means that the first operator has to 
repeat the number required to a second operator. In the automatic 
system the responsibility for getting any number, no matter how 
large, is entirely on the caller. If a blunder is made, the caller has 
only himself to blame. For rapidity of service the automatic has 
the advantage unquestionably, and the secrecy of the conversations 
will also appeal to many. 

Capital Cost.—This, for the actual exchange equipment in small 
exchanges, is much more with automatic than with manual, but as 
they increase in size they approach nearer until at about 10,000 lines 
they are equal in cost. This is for single exchange equipment, but 
when the telephoning of & great city is considered the results may 
be very different. The subject is, however, very complex and would 
require very careful study of a particular area to determine exact 


Against this, of course, has to be placed the cost of electricians or 
mechanics. Опе good man is usually provided for every 1,000 lines. 

The Automatic Electric Co. have lately published a certificate over 
the signature of the President of the Citizens Telephone Co., Grand 
Rapids, that the cost of replacing parts, due to defective workman- 
ship, or material, or ordinary wear and tear, during seven years, 
amounted to $962-62, an average of 8137-52 per annum, ог 0:94. 
per line per annum, for the average of 7,500 lines in service. This 
sum included all centra] equipment, except power plant, and also 
the dial switches in the telephones. 

Similar data for manual equipments is not readily available. From 
figures obtained in connection with the Chicago manual svstem the 
average cost of repairs on central equipments and instruments is 
about 27s. per line per annum, the cost of repairs on exchange equip- 
ment alone averaging about 17s. For Seattle the figures are given 
as 10s. per line per annum line and exchange equipment, and 10s. 


costs. This may be noted, however, that whereas the manual system : per subscriber's instrument. It would be interesting to hear what 
the costs of repairs are in this country, and further figures regarding 


increases with an ever-increasing ratio owing to the increase of junction 


lines with their complicated circuits. huge multiples, and attendant ! automatic equipments. 
Semi-automatic systems have been suggested as meeting tho re- 


operatora, the cost of the automatic system increases much more 
uniformly. The apparatus increases on the per centage basis, and the 
junction lines are actually fewer. as they carry a greater number of 
busy-hour calls owing to the rapidity of the service. 

The figures obtainable re cost are very few and are based entirely 
on American practice. The cost of installing. both manual and 
automatic equipments, will be greater, I think, in this country than 
in America. The following schedule of comparative costs for manual 
and automatic exchanges of 5.000 and 10,000 lines is taken from a 
Paper by Mr. Lee Campbell. The cost per line of the manual ex- 
changes given is low if ancilliarv lamps are used. The increased 
cost of automatic equipment is more than counterbalanced by the 
reduction in cost of building, the cubic space necessary being only 
half of that required for a manual equipment. 

The manual system is seen at its worst when sub-division takes 
place. Owing to the cost of line equipment it is not economical 
practice to concentrate all lines on one large central exchange, even 
when this could cope with the requirements of a town. И is usually 


advisable, therefore. to have district exchinges, and the schedule | 


shows the results when 10,000 lines are divided between two 4.000- 
line and two 1,000-iine exchanges. Owing to junction work the A 
‘Operators’ load is reduced from say, 240 calls per busy hour to 115. 
B operators have to be introduced for work between exchanges, and 
the total operators will be increased from about 99 to 140. The cost 
of buildings will also be much greater. The automatic equipment 
Will not be increased seriously, the cost for power plant will be 
greater, the cost of buildings will not be so serious as with the manual. 
But with the automatic the efficiency will remain the same as if con- 
centrated in one building, whilst in the manual the service will be 
appreciably slower, and the liability to wrong connection much 
gicater owing to the repetition of numbers, &c. 

It is a very difficult matter to deal with the saving effected in con- 
duits and cable for lines, unless a particular town be laid out for each 
system; but, generally, I think, it must be conceded that as the 
service remains always at 100 per cent. efficiency, no matter how the 
units are distributed, there must be a great saving owing to the pos- 
sible reduction of the average length of the subscribers' lines, the 
reduced number of junction lines owing to their greater cvrrving 


| quirements of future development, but it is very doubtful if thev can 


be made an economical success, and they seem to me to be good onlv 
as a transition measure. Тһе ** Traffic Distributor " system of the 
Automatic Electric Co. meets the requirements in an efficient manner. 
In this the multiple of a manual exchange is retained, but the answer- 
ing Jacks, calling lamps, line and cut-off relays, and intermediate dis- 
tributing frame are omitted. The keyboard equipment is simplified 
in that, instead of double cords, only as many single cords are pro- 
vided as the operator can attend to. From the main frame, lines in 
parallel to the multiple are carried to Keith primary line switches, 
with their 10 per cent. of lines to secondary line switches, so that the 
number of lines is reduced until they are just sufficient to carry the 
traffic. These lines are then distributed among as many operators as 
are necessary to cope efficiently with the work. the lines ending on the 
single cords already mentioned. Switching devices are introduced 
so that position after position may be thrown out of use, and the work 
therefore concentrated so that it can be dealt with in the most econo- 


| mical and efficient manner. It is to be noted particularly that the 


calls are distributed in rotation to th» different operators, so that all 
have an equal amount of work to perform. 

The instruments at the sub-stations are exactly the manual com- 
mon battery instrument, and the subscriber calls by lifting the 
receiver. Immediately the line switches act one after the other and 
extend the line to the plug and the lamp associated with the plug 
glows. (Meantime the master switch has moved all lines of a group 
to the next spare circuit to the next operator so that the line is pr2- 
selected.) The operator pulls over the speaking key to answer, lifts 
the plug, tests and completes the connection in the usual manner. 

Time does not permit of the subject of automatic telephony being 
dealt with exhaustively. The Lorimer, the American Automatic ('o.’s 
and other systems would require another Paper to deal adequately 
with them. That there is a great future before automatic telephony 
I am convinced, and my Paper can only be looked on as preparing 
the way for more detailed consideration of the subject. 


We give below an abstract of the discussion on Mr. Aitken’s 
Paper which took place last week at the Institution of Electrical 


capacity under automatic conditions, and to the greater flexibility 
due to the feasibility of opening an automatic exchange owing to the 
growing telephonic density of a district. whereas a manual exchange 
could only be opened at the cost of reducing the efficiency and in- 
creasing the operating cost of the whole area. The cost of buildings 
1 very much less on an automatic system аз the equipment is much 


more compact—no kitchen, rest-room. and other conveniences for 
The furnishings, decorations, electric light 


Engineers. 
Mr. J. E. KINGSBURY suggested with regard to nomenclature that what 


was now termed automatic switching should be called machine switching 
and what was called full automatic should be described as machine 
calling and machine switching. That would differentiate three different 
systems: Full automatic, semi-automatic, and so-called full manual. 
Mr. Aitken was a “ whole-hogger " for the full automatic, and did not 
believe anything else could be other than transitory. He (Mr. Kings- 
bury) did not say he was wrong. but the installation or modification of a 
telephone system was a work of considerable cost and extreme gravity ; 
and it was a complex engineering problem mixed up with a complex 


Operators are necessary. 
fittings, are much simpler. 

Maintenance, — AI] operators’ expenses are saved except such as 
are required for trunk service, information desks, and the like. 


— ILI KI OE AME. 5,000 lines. | 10.000 lines. 


ее Manual. Automatic. | — Manual. Automatic. 
| 
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social problem. Mr. Carty, who read a Paper on this subject a short time 
ago, indicated that telephone engineers must be careful that they might 
not be led away by the enthusiasm of the inventor or manufacturer. Мг. 
Aitken had turned the tables on the telephone engineer, and he (Mr. 
Kingsbury), as a manufacturer, said it wasonly enthusiasts who thought 
the publie were incapable of operating a telephone calling machine. Mr. 
Aitken said the telephone, in transmitting the intelligence to the operator, 
might be indistinct; so might the telephonic conversation, and if a 
telephone could be made to transmit a conversation it ought to be 


Sep uuu “eee 


able to transmit the number the subscriber required. Would the sub- 


seriber always be sure of sending the right number by machinery ? He 
did not wish to depreciate the subscriber. but there was a difference 
between sending a machine call on the telephone and operating an auto- 
matic machine for a pennyworth of chocolate. He had condemned pro- 
posals made for placing upon the subscriber the responsibility of any 
errors in switching. and he again entered his objection on the same 
grounds. Those responsible should take care the service was a sound and 
perfect one, and not seek to evade any responsibility. 

Mr. Е. Сил, said he must disclaim credit for the suggestion Mr. Aitken 
attributed to him in the Paper. Something he had said must have been 
inverted. because the National Telephone Со. thought the intervention 
of the private exchange operator was very important ; he hardly thought 
she could be got rid of by automatic gear, no matter how it was worked. 
Calls coming in had to be filtered and the correct representative found, 
while calls going out had to be nursed through, and the expensive time 
of the principal saved by the less expensive time of the operator. It was 
better to give the supervisory signal to the private branch exchange than 
to the central. Some subscribers did not furnish good attention at their 
private branch exchanges, but that did not make any difference to the 
principle. Opposite page 26 of the Paper there was a diagram of a 
100,000-line system. All down the 10,000-line exchange the junction 
lines between primary and secondary line switches were on а 10 per cent. 
basis, but each 1,000 subscribers might have different calling rates, and 
therefore he should say the number of subscribers’ lines for each 100 such . 
junction lines need not necessarily Бе 1,000. In other parts of the Paper \ 
the author referred to 10 per cent. of the junction lines; he (Mr. Gill) 
asaumed that was only illustrative, and that the junction lines would be | 
proportioned to the traffic. On page 28 of the Paper there was a mention | 
of 22] calls per junction per busy hour; butit would be unsafe for апу- | 
body to translate those figures into this country until it could be shown 1 

t 
! 
| 


» 


that they applied. They did not apply in London, where the duration 
of the actual conversation was very much longer than was indicated by 
those figures. There was also a reference to all special services being 
given by the automatic system. АП special services was rather a large 
order. Inthe National system there were 60 different instructions which 
might require to be given to the operator as to the way different services 
should be handled, and there must be different rates to meet the different 
conditions and requirements of the public. Last time he (Mr. Gill) was 
in the States he came across the old figure (which Mr. Aitken gave) of one 
man per 1.000 lines for maintenance. He thought he had run that one 
man to earth, for he found he worked eight hours per day, and that there 
were really on the pay roll three men per 1.000 lines working eight hours 
per day each. No advocate of the manual systems objected to using 
automatic gear; the question was where should it be used. Mr. Aitken 
truly said the proper thing to do was to study an area. The manual 
avstem was better here and the automatic system was better there. The 
only way to set to work was to take a large area and study it right out 
to the bottom in all its bearings, having first determined the kind of 
service to be given. and then, he thought, а conclusion might be arrived 
at. In the table of costa on page 37 Mr. Aitken did not indicate the 
traffic figures on which the costs were based. The costs would be largely 
dependent on the calling rates, &c. The Paper by Mr. Carty was well 
worth reading by anybody interested in the subject. Не took an area, 
atudied it. and gave his results, and his results put а serious onus on 
anvone wishing to prove either that the automatic was or was not the 
proper system to use. ‚ ‚ | ‚ 

Мг. А. WHALLEY said there was evidence in Мг. Aitken's Paper that 
the subject of automatic telephony could not be pooh-poohed, and that 
it was time for the business man to be consulted. lf there were 300.000 
telephones working on this system there must be something in it. It was 
claimed Бу the advocates or manufacturers of the automatic system that 
the disconnection of the exchange lines was instantaneous. The bulk 
of conversations їп London were carried on through severa] exchanges 
with manual operators, each of whom must observe the clearing signal 
and be free to attend to И. Each of the manual operators was provided, 
as a rule, with 17 pairs of cords, and had to attend to between LOU and 
200 subscribers who were sending calls in, and at the same time to receive 
signals from those already connected demanding instant disconnection. 
The result was there was a longer wait than there ought to be for exchange 
lines to be disconnected. All users of the telephone in London knew that 
the service was far from being as quick as И was with identically the same 
apparatus in New York. If there were any serious intention ot quickening 
up and improving the service and saving the time of the business com- 
munity by adopting the latest system, an effort should be made to inves- 
tigate by sending someone to stay in the States and compare the auto- 
matic systems with the manual practice, and even if the cost уу. ге double, 
it would be worth while having a 10,00) to 20.09) line exchange put 
down on trial if there was going to be any saving of time to the business 


UM M. $. Соххек said it would be wise to analyse of what th» auto- 
matic system consisted. [It would appear that it consisted of doing a 
certain number of things automatically.and a certun num ber Бу machines 
under the control of the subscriber. He believed all it did really auto- 


matically, with the exception of the instantaneous disconnection, was 
found in the manual equipment. The automatic registering of calls, 
the ringing of party lines and the connecting of each subscriber with a 
different jack were well known in the manual system. Не believed the 
apparatus for reducing the junction lines between exchanges was more 
the result of the decimal system of junctions than of the automatio 
system. All that had to be compared in the two systems was the making 
of connections by machines and by operators. After making investiga- 
tions, he felt that the automatic system, so called, was a successful опе; 
the subscribers liked it, the service was quick, and he thought they were 
reduced to considering the question from a financial point of view. The 
expense of operators was rarely one-fourth of the total expenses, and 
under good management should only be one-fifth, even if the system 
reached 30,000 or 40,000 subscribers. This figure was made up in cost 
of maintenance and depreciation in the automatic systems. One could 
hardly read the five pages of the Paper describing the putting through of 
а connection by the automatie system without realising the enormous 
number of parts and the enormous number of contacts that had to be 
made before the connection was established, and if the cost of a piece 
of mechanism could be judged by the number of parts, the automatio 
must cost more than the manual system. They should not compare the 
oldest form of telephone used on the manual system with the latest form 
used on the automatic system. The maintenance of the subscribers’ 
instrument in the former case might be anything from $1 to $10 (4s. 
to £2) : but in the latter it appeared to be less than 2 c. (1d.) all the way 
through. About four years ago he made a visit to the automatic ex- 
change at Columbus, Ohio. It was in the afternoon, and four or five 
* trouble clerks " were taking down complaints as fast as they could 
answer the calls. At an ordinary exchange at St. Louis, that had more 
subscribers than the Columbus exchange, there was only one employé 
at the trouble clerks’ desk at 11 o'clock in the morning, the busiest time 
of the day; and he was reading the morning paper. In regard to Mr. 
Aitken's figures as to cost of buildings, operators were employed in auto- 
matic exchanges, and therefore accommodation must be made for them, 
and there was no reason for having more elaborate premises if there were 


` more of them. Audited balance-sheets of automatic exchanges did not 


show greater earning power than manual systems. Some of the balance- 
sheets showed rather small expenses, but there were larger additions to 
capital, and the capital value of the stations increased each year, which 
was not a healthy sign. It was evident to him that, up to the present, 
no automatic system gave a quite reliable service at the same expense as 
the corresponding service could be given by modern manual equipment. 
Mr. Aitken stated in the Table in his Paper that a manual switchboard 
had a life of 10 years, but there were a large number that had been in 
operation more than 15 years, and he believed the Postmaster-General 
was expected shortly to acquire a large number of exchanges that had 
been in operation more than 10 vears. By means of recent improvements 
in the choice of materials the life of articles which rapidly wore out, such 
as springs, jacks and plugs. had been greatly prolonged, and а multiple 
switchboard could now be got that would be in good operating condition 
after 25 years, apart from the replacement of plugs and cords. The 
automatie systems installed from 14 to 15 years ago had passed away & 
long time since. Switching mechanism, consisting of the vertical and 
rotary motions of the ver.iceal shaft of the selector and connector, 
did not go through a cycle of operations. The first step of both of these 
motions was easy, the second was not alwayseasy, and the first step must 
get а great many times more wear than the last. When this step was 
enough to throw the wipers out of adjustment the switch jumped, and the 
vertical shaft must be replaced in a short time. There might be hopes 
for automatic telephony if. by some improvement or invention. a large 
proportion of the number of parts required to make up the mechanism 
could be done away with. И that were done, what remained could be 
made in а more robust and scientific manner and otherwise made equal 
to the quality of the apparatus used on manual equipments. When it 
was remembered that the Strowger patents were taken out in 1888, and 
that during 23 years enormous sums of money had been expended in bring- 
ing this device to perfection, one got rather discouraged as to any advan- 
tageous outeome. The semi-automatic system appeared to have the 
disadvantages of both systems and the advantages of neither. — 

Мг. В. ScRUBY said much might have been done in automatic tele- 
phony in England, as there was not the same opposition to withstand as 
there had been in the United States. He was sure the automatic was 
the best system in the end, although he did not forget the high efficiency 
of the manual services of the Allmanna exchange in Stockholm and the 
China Town exchange (worked by Chinamen) in San Francisco. Не 
had an automatic instrument in the house he lived in at Dayton, Ohio, 
and never got a wrong connection. А cosmopolitan telephone was & 
necessity. He had great difficulty in Stockholm in getting people on the 
telephone, owing to his atrocious Swedish, and if the automatic system 
had been installed he would have used the telephone oftener, as every- 
body he wanted to speak to could speak English. He trusted Mr. 
Aitken's Paper would be a means of starting the automatic telephone 
service in England. 

Mr. T. Норме. in a written communication, thought the author had mace 
ont а case for the automatic system for large inter-office schemes, as the 
elimination of B as well as A operators, and the economies in junctions. 
would materially affect tho rental to be charged for the service. The costs 
on page 37 of the Paper needed revision from the British point of view. 
They had а 10-line automatic exchange in connection with the service at 
Hull in a village about 6 miles from the central exchange. It consisted 
of the usual rotary and release mechanism, witha busy back circuit which 
was only set up when an engaged line was tried. The subscribers! instril- 
ments were titted with hand generators, and they rang through after 
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comparison of any illuminants lying between these two in colour, 
either with one of these or with each other. Applications of the 
origina! idea of Crova have also been made by Lord Ray'cigh and 
other scientists. 

While this method of heterochromatic photometry ha: not been 
verv widely used, partly because of its limitation to continuous 
spectra and partly because of practical difficulties, it is nevertheless 
of considerable experimenta! and theoretic interest. In connection 
with a problem on the efficiency of incandescent solid га оп, in 
which incandescent lamps are to be emploved, the write: has found 


setting up а number. The capital cost was £4 per subscriber for the 
exchange apparatus and £2. 10s. for the instruments. The system had 
been working just a year, and the maintenance cost for that time was 
extremely low. 

Mr. А. L. STANTON, in a written communication, said the perusal of the 
Paper showed that the cost of installing single exchange equipments under 
10,000 lines was much less with the manual than with the automatic 
system. In this country most exchanges came within that category. 
Further, his experience was that complex questions involved by efficient 
intercommunication and distribution did not. at least in provincial areas, 


admit of consideration along American lines. Staffs on automatic 
It seemrd advisable 


different coloured lights a comparison of their intensities at a single 


relative energy emission in different illuminants is proportional to 


distribution is not greatly different from the black bod v. 


aystems must be trained to cope with duties demanding a higher order of 


average ability than was now to be found available on manual service. 
It would be of interest to know what information was available regarding 
the reliability of adjustments, what effects resulted from variation in 
voltage. and what was the minimum insulation value for distribution 
permissible. И was very evident the problems to be faced when con- 
sidering this country as a field of probable development for full auto- 
matic equipment were such as would demand very serious attention from 
a financial point of view. He was of opinion that at no distant date 
conditions would arise containing the groundwork of full automatie pos- 
sibilities. Small areas would appear to be suitable localities for testing 
this equipment. 

Mr. D. H. KENNEDY submitted that the system described by Mr. 
Aitken was better described by using two words than one—it was the 
automatic switching system. The manual switching system had been 
referred to as the non-automatic signalling system (that meant the 
magneto system) and the automatic signalling system (which referred 
to the central battery system). 

Mr. W. AITKEN, in reply, said he had no idea of doing away with the 
operators in branch exchanges. Although the Automatic Electric Co. 
recommended full automatic for the main exchanges, in their private 
branch exchanges, to meet local conditions that existed in warehouses 
and works where it was not alwavs convenient to put a connection 
through, they always had а manual operator, and that was why it ap- 
peared from the statistics there were so many operators required for 
automatic systems—they were using branch exchanges. The automatic 
disconnecting board (shown on the table) was primarily meant for offices 
where there was no regular attendant. Mr. Conner seemed to be dis- 
couraged with the progress made with automatic systems. Не (Mr. 
Aitken) thought there was every reason for encouragement from the 
progress made as regarded development and manufacture of late years. 
In America the system was progressing, and an independent company 
had gone into competition with the manual system in Chicago. Mr. 
Conner acknowledged that the blocks and cords in the manual exchanges 
were a very serious item of cost. There was no doubt about that, but 
from all the statistics he (Mr. Aitken) had been able to get hold of there 
appeared to be comparatively few wearing parts in the automatic sys- 
tem. The wipers were prattically the only parts that had to be renewed 
fairly frequently. The vertical shafts had to be renewed at times, but 
he had not heard of them as being а serious cause of expense. Не did 
not think the 2 c. (1d.) per annum really was the full cost of the main- 
tenance of the system, but he gave it for what it was worth. It was 
supplied by the president of an operating company, who would naturally 
be expected to make the best possible bargain with the Automatic Co. 


—— ——— 0 


NOTE ON CROVA'S METHOD OF HETEROCHRO- 
MATIC PHOTOMETRY.* 


BY H. E. IVES. 


Summary.—The author's investigation shows that the oft-repeated 
Statement that the equivalent wave-length is the wave-length of maxi- 
mum sensibility is in error, and that any equivalent wave-length is such 
to a given degree of accuracy for but a limited range of black body tem- 
peratures. 


Crova suggested as а method of comparing the intensities of 


wave-length. By this means the actual photometry is reduced to 
the photometry of lights of the seme colour. For its utility and 
accuracy this method depends on the validity of a certain аззитр- 
tion—namely, that there can be found a wave-length at which the 


their total light. Such a wave-length may be looked for near the 
brightest, part of the spectrum, since, owing to the very pronounced 
Maximum of visual sensibility near 0-5454 and its rapid drop in 
value on either side, this point of maximum brightness is not greatly 
different for all the common incandescent illuminants. Obviously 
the method can only be applicable to light sources possessing con- 
tinuous spectra, such as the black body, and sources whose energy 


‚ Crova found experimentally that he could measure the relative 
illumination from sunlight and from a Carcel lamp by a determing- 
Поп of the relative intensity at wave-length 0-5824. It has been 
commonly assumed that this wave-length would also serve for the 


* Abstract of an article in “The Physical Review.” 


it convenient to make use of Crova's method. 


Intensity. 


0*58 0°62 
Yellow Rei 
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would be valid ; and from this investigation it appears that certain 
of the assumptions commonly made in its use are not entirely correct 
— namely, (1) that the equivalent wave-length is that corresponding 
to the maximum of visua! sensibility, and (2) to use the equivalent 
wave-length idea over a large range of illuminant colours (such as 
black body temperatures) without raising any question as to the 
limits within which the method holds. 

The error in the first assumption, taking a tungsten lamp, is most 
clearly indicated diagrammatically in Fig. 1. Неге is given the 
actual luminosity curve of a source (tungsten lamp through prism, 


wave-lengths. The latter is the product of the luminosity values 
for the source by the reciprocals of the energy values. The curves 


1,060 2,000 3,000 4,000 КАШ 6,00 
В.В. Temperature (Deyress Absolute.) 
Fic. 2. 


are drawn to be approximately of the same area, and. on the assump- 
tion that these areas nre proportional to total light, it is at once 
evident that the wave-length of maximum вепѕі іу, 0-545и, does 
not give the relative light values, the error being about 20 per cent. 
The relative areas of the curves are actually given by the energy 
values at about wave-length 0-5654. In other words, the equivalent 
wave-length lies somewhere between the maxima of Juminosity of 
the sources under compzrison, end the wave-length of maximum 
sensibility does not enter in. 
With regard to the second assumption, Fig. 2 gives in graphical 
form some calculations on its validity in the case of the black body. 


D 


before so doing to investigate the range within which the method 


&c.) and the luminosity curve for a spectrum of equal energy at all 
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The method of obtaining these data is аз follows: Black body energy 
emission curves were caleulated from the Wien equation; these 
were then each multiplied by the luminosity values corresponding 
to the spectra! wave-lengths. These values were taken from à 
recently determined normal luminosity curve, from observations by 
five observers at à moderately high illumination. The areas of the 
resultant curves (the type of which is exhibited in Fig. 1) are taken 
as proportional to the total light, as measured on a photometer. 

Having in this manner determined the relative light values, the 
relative values for the energy at various wave-lengths were read 
off the energy distribution curves. A table was then made out, 
taking the light and energy values at 2.100 deg. abs. arbitrarily as the 
unit, and the changes in total light with temperature were coni- 
pared with the changes in the emission at various wave-lengths 
in the spectrum. Fig. 2 gives the errors introduced by limiting 
the photometry to light of one wave-length, where the standard of 
intensity is the black body at 2,100 deg. When the measured light 
is the same in colour as the standard. апу wave-length may be 
employed, hence the error at this point is zero. 

Several facts are here brought out. First, no one wave-length 
can be used as an equivalent wave-length for more than a certain 
definite range of temperature for any given allowable error. The 
horizontal portion of each curve shows the temperature range through 
which the corresponding wave-length may be used as an equivalent 
to total light. In the second place it appears that the wave-length 
of maximum visual sensibility—in this case 0-5454—is not the 
equivalent one for any black body comparisons except between 
5,000 deg. and 6,000 deg.; that is, far above the temperatures 
represented by any incandescent lamp, or other artificial illuminant 
of the incandescent solid type. 

Wave-length 0:56754 has been picked out by trial as the one 
which could be employed for an equivalent wave-length over the 
longest range with the least error. The error with this wave-length 
is less than 3 per cent. in either direction. If, however, the method 
is to be used only within the limits of temperature represented by 
the ordinary incandescent lamps—namely, 1,600 deg. to 2,400 deg. 
abs.—wave-length 0-584 should be chosen. These results were very 
satisfactorily confirmed by measurements on a tantalum lamp over 


a wide range of voltages. 
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HYDRO-ELECTRIC PLANTS IN NORWAY , AND THEIR 
APPLICATION TO ELECTROCHEMICAL INDUSTRIES." 


BY A. SCOTT-HANSEN. 
в the electrical development which is 
likely to take place in the employment of the water power of Norway 


owing to electrochemical progress. He also describes a number of 
hydro-electric stations which are at present working or being erected. 


MEG P 
map of Norway it will be perceived an over- 
tion of the country—in fact. 97 per cent.— 
d moorlands, lakes and marshes. Of this, 
the forests cover one-fourth, while the bulk is represented by moun- 
tain pastures, moorlands and sterile wastes at an altitude of 2.500 ft. 
or more above the sea. A large portion of the high mountainous 
Jand concentrates itself towards the west coust. Considerable moun- 
tain ranges rise from the elevated plateaux, the highest peak being 
Galhópiggen, about 8.200 ft. above the sea, and in consequence of 
the meteorological conditions the west coast has a vastly greater 
rainfall than the interior or eastern parts of the country. In the 
Diocese of Bergen the rainfall has in places been recorded up to over 
158 in. a year. especially in the vicinit у of the glaciers Folgefond and 
J ostedalsbra. A very few miles behind the chain of coast mountains 
the rainfall is very considerably diminished, and on the line of the 
watershed may be reckoned at under 40 in. On the eastern side, 
the rainfall diminishes graduallv to 15:3 in. and even less. 

Owing to the intermittent. character of the supply due to snow. 
it is of primary importance to he able to store as much as possible of 
the supplies which, during the melting of the snows, would escape to 
gea, The nature of the country 18 peculiarly adapt ed for such storage. 
being indented with lakes of various же, which, owing to the 
depth and narrowness of the valleys, have frequently very con- 
tracted outlets. It is, therefore, easy to convert such lakes, at 
comparatively little outlay, into most valuable reservoirs, in which 
to store in summer the water arising from the winter snows, and, by 
letting out these stored supplies as required to supplement the natural 
How and to maintain the regular amount necded for the production 
of constant power. a of the greatness of the possibilities 
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in this direction, it may be mentioned that in one watershed—the- 
eastern watershed of Skien from Mósvand to Hiterdalsvand—where 
the natural water-power was originally equal to about 50,000 H.P 

the available horse-power can be raised to about 375,000. E 


The total water-power in Norway has been estimated at from five 


to seven million horse-power, but this is probably too low an estimate 
as, although all the larger,watercourses which are at all well known 
are included, there are undoubtedly numerous smaller and little- 
known fails that have not been reckoned, but which, when the time 
comes, can and will be made use of. Moreover, large portions of 
Northern Norway are practically unknown аз regards their 
hydrography. 


As regards facilities for storing up the water supply in reservoirs 


formed by damming the mountain lakes and rivers, in almost every 
instance firm rock foundations will be met with on which to build 
dams or in which to make channels, tunnels, or on which to lay pipes 
or conduits, flumes and so forth. The cost is, therefore, compara- 
tively small, and though it will be dependent on various circum- 
stances, it may be taken that the stations can supply power at 
prices of from about 22s. to 44s. per horse-power year at the power 
station— prices which enable the waterfalls to be taken into the 
service of the great industries. 


The industries thst are able to make use of the large powers, for 


instance, 50,000 H.P. to 100,000 H.P. for a single waterfall, are, not 
those which require power to actuate machinery, but must be of 
electrochemical or electrometallurgical nature, In the course of 


the present year the oxidation of the nitrogen of the atmosphere will 


make use of 170.000 н.р. to 180,000 H.P., and will, it is hoped, in the 


course of a few years employ further about 300,000 H.P. In the 
manufacture of calcium carbide about 60,000 н.Р. are employed Тапа 
in other electrochemical and electrometallurgical industries about 
20,000 н.р. ; all the result of developments within the last 10 or 15 
years. 


Fig. 1.—А TIMBER “ SNAG ” AT THE VAMMA рам. 


Some characteristic examples of the constructiona! works executed 
at some of the largest waterfalls were illustrated by means of slides 
and showed the difficulties that were encountered and had to be 
overconie. 

Glommen, the largest river in Norway. forms at its lower end à 
series of falls. aggregating about ЗОО ft.. in a length of about 35 miles. 
This river has a discharge of up to 220 tons per sec, even in winter, 
since the latest regulation of the lake М)бзеп. The fall can yield 
about 40.000 н.р. The water is led from above the fall through à 
channe] blasted in the rock. In the power station there are at 
present installed five sets of electric generating machinery 
supplving three-phase alternating current at a frequency of 90. 
About 10.000 kw. of the power generated is transmitted by a line, 
31 miles in length, to Christiania and the neighbourhood, and the 
remainder to the town of Sarpsborg. at à voltage of 60.000 volts in 
each case, Owing to the great difference between the level when 
the river is high or low, the power units are constructed wit 
vertical shafts. 

Another fai! fully developed is that at the town of Sarpsborg, the 
last fall on the Glommen. Here are two power stations— Hafslund 
on the eastern, Borregaard on the western side of the river. Hafs- 
lund station is constructed for 24,000 H.P., which is chietlv supplied 
to clectrochemica! factories, amongst them a calcium carbide factory 
and zinc-smelting and refining works. This station also furnishes 
power to the thickly populated district round the town of Fredriks- 
stad. At Hafslund. the power units are also constructed with 
vertical shafts. 

Borregaard is developed for a total of 26,000 n.P., which is exclu- 
sively used by the large works belonging to the proprietors—the 
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n- 
The latter is placed in the river bed, up against the wall of 


Kellner Partington Paper Pulp Co.—who chiefly manufacture wood- 
pulp and cellulose, but also have a carbide factory and a manufactory 
for ferro-silicum. These works are the largest in Norway, and 
employ between 2,000 and 3,000 hands. 

P Vamma, the third of these power stations on the lower part of 
Glommen River, is situated midway between the two previously 
mentioned, and is now in course of erection. The river at this point 
is about 220 vds. in width, and the dam has to be built in at least two 
sections, One-half of the river is shut off by a coffer dam of wood. 
made as impervious to water as possible. The space thus laid dry 
is cleared and blasted till a foundation is obtained in the solid rock, 
whereupon the lower part of the dam is built up in concrete, leaving 
openings in which large pipes are fixed in order to take the water 
when the river is low. This work can only be done in winter, when 
the river falls to between 100 and 200 tons per sec. As in this case 
enormous quantities of concrete are necessary, it was not possible 
the first winter to do more than to construct the foundation of the 
dam. In April the first flood may be looked for, and everything 
must be removed or it will be swept away. Аз spring advances the 
water rises rapidly, and in the course of a month increases to about 
3,000 tons рег sec., which flows with tremendous force over the foun- 
dations of the dam, and then the timber-floating begins. 

» А passage over the dam, when it is finished, has to be provided for 
the timber, and it is not easy to foresee what the timber may do. 
For instance, at Vamma it has been found that the timber can pile 
itselfjup in immense quantities in front of the dam and also at the 
sides, bv which considerable damage may be done and a number of 
logs be smashed. If such a “ snag " cannot be quickly cleared, there 
js a possibility of the masses damming up the whole river and inca!- 


Fic. 2.—ТнЕ рам, VAMMA. 


culable damage being done. During the autumn the water dimin- 
ishes, and in November or December work тау be resumed on the 
dam. The discharge having gone down to about 400 tons per second, 
itis carried off through the openings in the foundations, while the 
other half is shut off by а сойег dam. This work is now almost com- 
pleted. A typical “snag” on the Vamma Dam is shownin Fig. 1. 

Th» dam at Vamma (Fig. 2) is to be about 90 ft. high, and the 
power station will be in the centre of the river-bed immediately below 
the dam. "There will be 10 or 12 units or sets of machinery, each of 
about 7,000 н.р. The power will be partly used for supplying light 
and motive power, and partly for a factory for nitrogenous products. 
This Vamma dam will be one of the largest in Europe, and is specially 
interesting as being constructed in a rapid river discharging a very 
considerable amount of water. 

There are a number of minor water-power stations in the south of 
Norway, mostly supplying the towns, including those of Christiania, 
Drammen, Larvik, Skien, Krageróe, Christianssand, Gjóssing-fjord. 
Vadheim and Trodjeim. 

At Telemarken there is first the Svelgfoss station (Fig. 3) with a 
Capacity of 40,000 H.P., which supplies the well-known factory for 
nitrogenous products at Notodden. This power station is of a dif- 
ferent type from those described on the Glommen, as the river flows 
here with a rapid fall between perpendicular cliffs, and the power 
Station is constructed for a fall of about 165 ft., with a flow of 75 tons 
per second. 

At the head of the fall, where the river is constructed in a ravine 
of only a few yards width, a dam has been built raising the original 
level of the water about 45 ft. A tunnel of about 500 sq.ft. in 
section leads the water to a reservoir, from which it is conveyed by 
four flumes through the solid rock direct to the turbines in the power 
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station. 
the cliff, so that it looks almost like a swallow's nest built against 


the wall. 

In the power station are four sets of mechinery, each of 10,000 H.P. 
capacity, and which are, indeed, capable of developing over 13,000 n.». 
each. The power is transmitted to Notodden by a cab!'e `4 km. in 
length at а voltage of 10,000 volts. The current is three-phase 
alternating at a frequency of 50. 

By regulating the height and outflow of some large lakes on the 
high mountains, it is believed that the amount of water discharged 
vy the river will be brought up to about 90 tons per second, and in 
order to utilise this the Norsk Hydro-Electric Nitrogen Co. have just 
commenced the construction of another power station to which the 
water will be conveyed by two long flumes from the same reservoir. 
The power station will be placed some 100 metres further dowr the 
river, and will be fitted with two sets of machinery each of 10.000 H.P., 
of which one will serve as a reserve for both stations. 

Notodden saltpetre works will, in the course of the presemt year, 
obtain a considerable addition to their available power from a 
station which is being installed about ł mile down the river, at 
Lienfoss. А dam about 55 ft. high has beer built here right across 
the river, and immediately below it the power station has been 
constructed for 15,000 H.P. and a reserve of 5.000, there being 
four sets of 5,000 each. The machines work here, as at Svelgfoss, 
at a primary tension of 10,000 volts. 

In order to utilise the power obtainable from the Reeking water- 
fall. the Rjukan Co. have constructed a railway from Notodden to 
the south end of Lake Tinsjó. a distance of 20 miles. The Norsk 
Hydro- Electric Co. have built a dam at the outlet of the lake. This 
d:m is of concrets of unusually wide end deen foundations, as no 
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solid rock was reached, the nvtura! barrier consisting entirely of 
This dam for regulating the flow from 


stones and grave! and sand. 
d thus provides a reservoir of 


the lake raises the leve! 4 metres, an 


250 tons of water. 
The terminus of this line immediately adjoins the dam, and the 


train is there run on to a steam ferry, which in two hours brings it to 
the western bay called Vestfjord, near the head of the lake—at the 
entrance to the Vestfjord-da!. The train then proceeds up the Vest- 
fjord-dal as far as Nashoim, 10 miles away. 

Th» dam at Mósvand is eatirely of concrete, уй} flood-gates by 
which the flow of water can be accurately and at all times regulated. 
А weir is provided, to prevent the water flowing over the dam itself 
when the reservoir is ful!. The building of the dam was attended with 
considerable difficulties, for it is at an altitude of 3,000 ft. above the 
sea, which means a great deal in those latitudes. and on the high 
mountain wilds. About five miles below the Mósvand dam is 
another dam, forming the intake for the power station. A tunnel of 
2} miles in length and 260 sq. ft. in section conveys the water to а 
reservoir entirely blasted out of the solid rocks at the top of the 
southern slope of the valley. The tunnel (to the power station) is 
in the southern face of the hill. and h:s a fall of 1 in 300. It was 
made by driving adits into the rock at certain intervals from outside, 
and when these had rezched the prescribed position, tunnelling right 
and left paralle! with the face of the cliff. "The rock excavated was 
brought out through the adits and forms dumps below, which mark 
the position of the tunnel. А thousand feet below this is the power 
station, the water being brought down in ten huge flumes placed 
together like gigantic organ pipes. The ten flumes are placed om 
foundations at regular intervals ; the mountain side had to be en- 
tirely denuded of earth and stone, so that the foundations or beds 
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could be laid on solid rock. The power station is situated on a niche 
or shelf recessed in the rock, from which there was formerly no means 
of communication with the other side, where the road lies. As soon 
as the water has passed the turbines there, it is conveyed by another 
tunnel about 3 miles in length to a place close to the factories where 
another fall of nearly 1,000 ft. brings it to Power station No. 2, of 
about the same size as the first, namely, 140,000 H.P. 

The natural surroundings render the work particularly difficult. 
the whole valley through whicb the river runs being for several 
kilometres below the Rjukanfoss a huge chasm with perpendicular 
sides hundreds of metres in height. Connection between the power 
station and the opposite side is formed by a suspension bridge of 
330 ft. span, the roadway of which is about 330 ft. above the river- 
bed. 

Dwellings for the engineers and emplovés are on the north side of 
the valley. The mountains ere so high and steep that for months of 
each year the sunshine never reaches the dwellings. 

From the plateau on which the power station and the buildings 
are situated, the road winds rapidly down to the vallev. A railroad | 
blasted out of the very steep hill-side goes from the power station 
down to the factories at which the terminal station of the railway 
proper is situated. The line to the power station was built to bring 
the heavy machinery right up to the power station. "There are 10 
units of 14.000 н.Р. capacity. The turbines, on account of the great 
height of the fall, are Pe!ton wheels, and the generators, owing to 
the difficulty of making such large units, are constructed as double 
generators. 

The most important thing in power stations with so great a fall is 
the arrangements of the turbines and their regulators, and the flumes 
which are subject to a pressure et Rjukan of up to 30 atmospheres. 
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AGAINST FACE ОЕ CLIFF. 


The lower part of the flumes are there 
great thickness—up to lin. The 
upper half of the flumes, where the 
steel plate. 

The working voltage is here, as at the Nvielgfoss and other establish- 
ments connected with Notodden, 10,000 volts, the current being 
three-phase alternating with a frequency of 50. The power is trans- 
mitted through 60 wires, either copper or aluminium to Salom 
where the factories are situated. These factories, which like those 
at Notodden, are intended for the manufacture of nitrogenous уго 
ducts, cover a large space. "Thus, the electric furnaces cover A 
86,000 sq. ft.—and the absorption towers a similar area. “ 

At Tyssefalls in the Harc | e 


langerfjord, so ilometres 
Odda, there is another station, SeriJord, some few kilometres north 
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"S im агу ш Work has raised the minimum of the dis- 
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—that is to say, that instead of go; i 
1a у, going down at times to about 4,000 н.в 
a minimum of 40,000 of 50,000 is easily maintained. | | 


erefore made of welded plate of 
diameter of each pipe is 5ft. The 
pressure 13 less, are made of riveted 


purpose of a reservoir, as а 


Owing to the very steep and mountainous nature of the country 
the difficulties presented in building the pipe-line were. of course, 
considerable(Fig. 4.) The tunnel isover two miles in length. and is at 
a height of over 1,320 ft. above the fjord; it was constructed by first 
driving adits from outside the face of the cliff, and these have in most 
instances been unusually difficult of access. Placing the flumes or 
water pipes, and making the foundation for them, was not less 
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Fig. 5.—Power STATION, Tysse FALLS. 


difficult. Not only had the bed to be blasted out of the face of a cliff 
so steep that most of the dislodged fragments went right into the 
fjord, but some of the Humes lie against a perfectly smooth precipice 
which rises at an angle of 60des. about half-way up the hillside for a 
distance of about 330 ft. It was necessary at first to fix ladders by 
iron bolts to the cliff. until footholds could be cut in the rock to enable 
work to be begun at this spot. The laving of the pipes was accom- 
plished with the aid of a Decauville rail track, which was laid from 
the fjord right up to the discharging reservoir. The trucks were 


Fic. 6.- AN EXAMPLE OF OVERHEAD WORK. 


hiuled up by a wire rope. which went over a roller at the extreme top, 
and which was worked by an electric windlass placed about half-way 
up the precipitous slope. Notwithstanding the many risks and the 
difficulties encountered, the entire undertaking was carried out with- 
out a single man being injured. 

The power station (Fig. 5) contains seven sets of machinery, each of 
1,500 H.P. capacity, and the power is transmitted at a primary tension 
of 12,000 volts by cables on two rows of posts to Odda, where it is. 
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used in the large calcium carbide works belonging to the Alby United 
Carbide Factories, and also by the cyanamide works of the North- 
Western Cyanamide Co. Some of the power will also after this 
summer be utilised by the Hardanger Electric Iron and Steel Works, 
the first in Norway to smelt iron ore and produce iron and steel by 
the processes patented by the Swedish Elektrometall Co. 

In taking the cable to Odda considerable difficulties were also met 
with, especially the risk of the communication being severed and 
works thus stopped by avalanches or rocks falling from & very steep 
cliff, along which the cable had to be carried for a length of about a 
mile and а quarter. Several such stoppages having occurred the 
first vear, it was decided to pass the cable through a tunnel in the 
cliff, and this has been accomplished with the most satisfactory 
result. Further developments are projected for this unique power 
station (Tysse), which it is estimated will be capable of yielding from 
80,000 н.р. to 100,000 н.р. when the water supply has been fully 
regulated. It is not yet determined to what uses the remainder of 
the power shall be applied, but both zinc smelting works and iron 
works have been spoken of, and the enlargement of the power station 


has been resolved upon. 


THE ELECTRICAL EQUIPMENT OF A MODERN 
THEATRE. 


BY D. C. M. HUME. 


(Concluded from page 209.) 


Lighting.—The first thing that must be noted here is the 

local regulations, and the best thought out of these are those 
of the London County Council, who have a special department 
for this class of work under the charge of experienced officials 
and inspectors. Great care is thus taken of the safety of the 
public. | 
Under the L.C.C. provision has to be made whereby all 
passages or “ police " lights, &c., are fed from a special intake 
from other mains than those supplying the auditorium 
andstage. The reason for this is to ensure lights at all the 
exits should a failure of the main supply take place and a 
panic ensue, this in addition to the alternative lighting agent 
of gas or oil which is likewise compulsory. This regulation 
applies to the exit signs in a theatre, which signs must be 
easily seen, of a certain size of letter, and on no account ex- 
tinguished during the time the theatre is open. Owing to the 
large load that a theatre represents, it is usual to take in the 
three-wire system at each intake end balance the theatre as a 
whole. 
This enables the consulting engineer still further to safe- 
guard the public, as he can arrange all foyer, passage and 
“police” lights on alternate wiring off the one intake, balancing 
them independently on this intake. 

The main intake is usually situated on the stage side of the 
Curtain, and the best theatres have a stand-by change over in 
case of failure of supply. The company that has the greater 
part of London’s theatres—the Charing Cross Electricity Supply 
Co.—have a special theatre mains doing nothing else, which 
arrangement is most necessary when one considers that any 
theatre may switch on or off a total load of some 30 kw. The 
Charing Cross Company use a batiery on these mains, and can 
take а sudden load of 3,000 amperes on or off without dropping 
the network volts. It is such an arrangement that permits 
Drury Lane, to have dark changes, in spectacular panto- 
mimes, without loss of popularity in the neighbourhood 
or brilliancy in tke production. It is a curious load that 
18 provided by theatres, and it is interesting to see machine 
after machine started up from 7:15 to 7:45 p.m. every evening 
In the various stations and sub-stations of theatreland. 

From the stage intake it is preferable to balance the stage 
against the auditorium where possible, thus obviating the 
nuisance of having three wires оп the stage, but sometimes, as 
In Glasgow, for instance, this is not permitted by local regula- 
tions, and makes the stage wiring rather complicated and the 
switchboard a source of joy to the designer. 

Stage Lighting. —Stage lighting may be divided into two 
halves, incandescents and arcs. The principal illumination is 
derived from a solid square frame of lamp banks arranged 
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round the proscenium and directed towards the stage. This 
frame consists of the float or footlights on the ground, pros- 
cenium lengths at the side, and No. 1 batten behind the first 
“ border ” or masking “cloth” above. This system is redu- 
plicated, with the exception of the ground lights, once, twice or 
thrice according to the size of the stage, the side lights being 
supplied by wing ladders or side lengths hung on the back of the 
scenery wings. The battens or overhead lights usually di- 
minish in length and capacity as they get up the stage. The 
record batten is 55 ft. four-colour, namely, No. 1 at the 
Coliseum. 

In the encient days, gas bunch lights were used in the 
wings, consisting of a cluster of burners in a circular reflector. 
Similar electrical fittings are only used in modern theatres for 
special effects of local lighting. Electric bunches were also 
employed around the circus ring at Liverpool Olympic, but 
did not find favour except for spectacles, &c. The main lights 
of the building and vertical arcs from a “ lime gallery ” directly 
above the ring light up the arena as well ‘as anything. 

Provision has also to be made for additional effect lights, 
floor lengths, &c. 

The float runs the whole width of the stage, and is generally 
wired on three circuits, but in theatres where spectacle and mag- 
nificent productions are expected, the proscenium lengths and 
No. 1 (and sometimes No. 2) battens and the float are wired for 
four circuits, which can be lamped up in colours as required. 
A common arrangement is white, amber, red end blue (or green). 
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Fic. 6.— SPECIAL 4-COLOUR FLOAT AT THE LONDON COLISEUM. 


The float should be arranged in an iron trough fitted with lids 
for use in the day time when the dust is rife and people and 
things are apt to pass over №. А good white enamel beck- 
ground is as good as anything. Glazed brick does not keep 
its colour, nor sheet tin its polish. Lamps should be arranged 
to give their best light to the stage though trey are often in- 
stalled in exactly the opposite way, ?.e., with the point towards 
the performers. А successful lamp, though expensive by reason 
of not being а standard pattern is the T lemp with two filaments. 
This makes 2 verv neat and. small float, the latter attribute 
being especially advantageous, as this is one of the most obvious 
of the lighting apparatus from the audience's point of view. 
An error is often made in trying to obscure the end bv sinking 
the float in а bevelled trough which, though taking it down 
out of sight, often produces a hard shadow about 4 ft. up the 
back cloth. The float is best wired from the centre in either 
direction, with each circuit alternately wired from two distri- 
bution boards. Fig. 6 shows a four-colour float and Fig. 7 an 
arrangement of battens. | 

Proscenium and side lengths follow the float in general con- 
struction. Side lengths, by reason of not being permanencies, 
are made up on wood bases and protected with a netting cover 
from exterior damage. The floor lengths mav be conveniently 
and cheaply made up of heavy casing as a base and small vertic- 
ally projecting pieces, on either side of which is mounted a 
batten-holder to take the lamps which thus lie end to end along 


the length. 
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The float and proscenium lights are permanent, but the 
batiens, wing ladders, floor lengths, &c., are subject to con- 


the theatre, so that colour effecis can be produced accurately. 
Nos. 3, 4, &c.. battens are often lefi single-circuited or double 


stant change of position, and must, therefore, be fitted with a | lamped. The mosi ambitious theatres, such as Drury Lane, 
removable connector, and for this reason, even in the longest of | Covent Garden, Coliseum and the New Theatre. are wired with 
battens (Coliseum 55 ft.) all wires are brought out at one end | four circuits practically throughout, and this allows of great 


readv to make off into plugs. 

"iage plugs are of several designs, and perhaps the best is the 
Bowles type (Fig. 8), in which the actual contacts are of an 
ordinary knife switch design and very positive. It is impossible 
to; pui these plugs in wrong with reversed poles, &c., because the 
male portion slides into grooves in the lid of the plug-box, and 
must be introduced tberein before the box can be closed and con- 
tact made. The lid has a snap fastening. and an accidental pull 
on the lead does not pull out the plug. Another point about this 
plug is that it can be made to accommodate a number of cir- 
cuits in one plug. The plug can also be used for main batten 
connections, which are placed on a rule as the flv floor. The 
box itself is of iron and asbestos lined. Contacts are of ample 
surface, well separated and protected. The Siemens plug 
is of smaller dimeusions and when installed at an angle is 
possibly easier to connect. In this, the male portion is 


held in position with a pistol catch to prevent premature 
disconnection. 
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Fic, 7.— No. 1 BATTEN, LONDON 
COLISEUM, 


Orker designs are of the two-pin and concentric types, the 
poles being kept distinct in the former by making the pins of 
different lengths. This distinction of poles is necessary because 
of the stage level arcs which take their supply from plugs. 

At the Chelsea Palace both the two-pin and concentric types 
are to be found, the former being on the alternating supply and 
the latter on the direct current supply, both of which are in- 
stalled on that particular stage. | 

"tage plugs are situated preferably in cast-iron boxes just 
beneath the stage level, and are reached through a trap in the 
boards, known theatro-technically as“ dips! At the London 
Coliseum, owing to the revolving stages, plugs were imprac- 
ticable, so a plug truck was made (an illustration of which we 
vive in Fig. 9) which carried а four-colour master plug; this 
could be plugged on to a central point under the middle table 
of the stage, the truck acting as a distribution board for the 
stage surface. | 

Battens, float, proscenium and side lengths, &c., have to be 
wired in two, three or four circuits according to the ambition of 
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latitude of effect when lamped with white, amber, blue, red, or 
great brilliancy when lamped two white, one blue, one red, &c. 
Where very great brilliancy is required, such as in ballet light- 
ing on occasion, recourse has been made to double battens—1.e., 
two white battens back to back. "This Раз been done at the 
Alhambra with great effect. | 

A word on the colour of lamps. А metal filament gives а 
very bright light, but in the opinion of the writer this 1s some- 
what white for uses other than big stage spectacles; carbon 
lamps are better except on low voltages. Another point is that 
owing to the breakage of filaments under the rough usuage 
theatre lamps receive, it is the number of lamps per vear that 
counts with theatre work. Аз to tints, amber should be 
decided and free from red or brown. Blue should be a good 
ultramarine or cobalt and not turquoise or violet or green, 
whilstjred should be a rich ruby port colour. Any of these, 
of course, can and should be varied to suit the particular 
production on hand. “ Dip” lacquer should be avoided where 


Гс. 8.—THE BoWLEs Stace Piva. 


possible except for temporary effects; a good stained glass 
lamp keeps its colour always, whilst dip is uncertain of ed 
and apt to burn or peel ой. The only objection to stain 
lamps is the price. Dip is cheaper but it is the greatest 
mistake to use a cheap dip which either peels off or burns 
light. | 
Switchboards.—ln many theatres this conning tower of ey 
stage is all too inadequately provided for, being put in any 0c 
corner by the inconsiderate architect, or cut down to the n 
mum size by the stage manager rapacious of room for his р 
ductions. We have in mind such boards as the Gaiety, po 
Hippodrome (old board) and the Alhambra; in се i 
which we may cite such boards as Covent Garden, the Co га , 
Drury Lane and the New Theatre. The last of these 18 а d 
fine board, but it is somewkat at a disadvantage by reason : : 
installation in the prompt side flies, some 25 ft. above the à ae 
The result is, the electrician is dependent on bells, telep PIRE 
and pilot lamps, and cannot judge any niceties of effect 
his board. | do 
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The largest board in England is the Coliseum. including stage 
controls; next come Covent Garden and Drury Lane and the 
Palladium. 

A theatre board is best arranged in three main panels—stage, 
dimmers and house—which in themselves are best arranged as 
follows: The stage board carries all switches relative to the 
stage lighting and only these. АП 'bus bars, contacts and 
switches should be on the front of the board, except in isolated 
cases, and switches should be arranged in horizontal lines 
according to circuits or colours. Thus a four-colour board has 
five rows of switches—z.e., four colours and one row of special 
effect switches. Circuit switches controlling the same points 
should be arranged vertically above one another, as the board 
must be so arranged that the electrician knows by instinct 
where his switches are. Thus, float white, amber, red and blue 
blinding lights (dark change lights shining straight at the 
audience, usually lamped red) will all be arranged vertically 
above each other. On the end of each row should be mounted 
a таш switch controlling that row by which a “ black-out,” or 
total extinguishing of all lights, is instantly effected. These 
mains should be placed on the end of the board nearest the stage, 
and may be mounted on a separate panel with advantage. 
There is no necessity for any meters on this board, but any 
point out of sight of the board should be indicated thereon by a 
pilot light. Main switches must be of a quick break sparkless 
type or the green flash is seen all over the darkened theatre. 
Plain cartridge fuses or other clean-blowing fuses under thumb 
nuts should be used, and every switch and fuse should be clearly 
labelled. 

_ The dimmer board carries the necessary gear for dimming the 
lights with some form of resistance, and so providing means for 
many beautiful effects and blends. 

Dimmers are generally of the two types—metallic and liquid. 
The former consists of ordinary resistance coils and rheostat 
switches, and the latter of salt solutions acting as water resis- 
tances and operated bv pulley gear or thelike. For the former 
there is the advantage of economy of room and mechanism, 
with the disadvantage of inelasticity of adjustment; in the latter 
the converse obtains. On the whole, from the producer’s point 
of view, the liquid resistance is much the better owing to its 
flexibility. 

The ordinary wire dimmer consists of coils of wire strung on 
frames in the usual way, or embedded in porcelain enamel. 
About 30-50 terminals should be provided to give proper regu- 
lation, for anything in the way of a jerk in the lights is to the 
producer asa red rag to а bull. The regulating switch may be 
of two kinds, the simple rheostat type (Alhambra and Empire 
old boards) or the wheel type of control (Gaiety). In the former 
the contacts are usually vertically arranged 2s radial double 
tongues into which slides & knife switch pivoted on a horizontal 
bar running across the board. In the latter, cable gear operates 
à sliding contact on the coil banks situated above the board in 
special fireproof cases. In any type of dimmer, the resistances 
have to be, by local and L.C.C. regulations, installed in a fire- 
proof room or chamber bv themselves which is fitted with a self- 
closing door. Те is best to put the fuses on the resistance cir- 
cutis 1n this room as well. 

| Liquid resistances are usuallv of the Lyons tvpe, which con- 
sists of long evlindrical earthenwere pot, not unlike a common 
drain-pipe section, in the base of which 15 fitted a truncated 
cone of copper, a connection to which pesses through the side 
of the Jar through a rubber bung cork. Above this fixed ter- 
пила] is arrenged the movable terminal consisiing of a vertical 
copper rod about 6 11. or 8 1n. longer then the dimmer pot, the 
lower end of which is feskioned into a hollow соле registering 
roughly on the cone of the fixed terminal at the base of the pot. 
This rod carries а terminal] screw gt the top end can, by means 
of suitable pulley gear, be reised or lowered in the pot et will. 
The pot is filled wich, a 10 per cent. solution of common salt, 
Which mees „Ка сюзе, but gets rachor hoc. At 1 empere per 
square inch of plate surface the voliage absorbed by such a 
resistence is ] volt per jy in. of electrolyte between the plates. 
lis is a useful epproximate formula. А special salt is pro- | 
vided hy the makers of dimmer gear which hes the advantege 


of not getting too hot or bubbling unduly. The most improved 
dimmer pot has no bottom contact, but the pot is made double, 
and a copper strip runs from the cone at the bottom up between 
the two sides of the pot, and so provides a terminal at the 
top, and thus prevents any possibility of the liquid leaking out. 

The design of а dimmer gear does not consist in producing а 
mere winch wheel, but arrangements have to be provided so 
tbat any individual circuit may be dimmed separately or the 
whole dimmed to darkness from various positions of individual 
dimmer wheels. Thus, proscenium, float and No. 1 batten 
ambers may be on full, and whites three-quarter dimmed, 
Nos. 2, 3 and 4 battens red full, No. 5 batten and floor lengths 
red and blue half dimmed. It is then required to fade our the 
whole scene or gradually produce a sunset effect, &c. It is 
clear from this that provision must be made for dropping the 
individual dimmers in either of their extreme positions, the 
common shaft on which thev are mounted continuing to operate 
any dimmer not in one of such positions. 

This is very efficiently effected in the mechanism of Messrs. 
Moy & Bastie, in which the horizontal main shafts are operated 
from а hand wheel gearing with a worm gear which ensures an 
even and fairly slow effect. Each individual dimmer wheel 
(around the circumference of which runs the pulley cable) 
carries, however, a small radial handle by which it can be indi- 
vidually worked. On the main shaft on each side of every 
wheel is fixed a rachet, the one on one side being right-handed, 
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and the one on the other left-handed ; the wheel itself is free 
upon the shaft. Mounted upon one spoke of the wheel are two 
small pawls which normally engage upon the aforesaid rachets, 
thus locking the wheel to the shaft in both senses of rotation. 
When, however, the dimmer wheel is turned to its extreme 
position, It is necessary to unlock it from the shaft and this is 
effected by means of a small stationery inclined plene fixed 
upon the panel of the dimmer board; this receives the ex- 
tended arm of the pivoted pawl, and is so set as to raise it clear 
from the rachet and free the wheel in thet sense. Meanwhile. 
the racket end pawl on the other side of the wheel and locking 
16 to the shaft in the other sense of rotation remains in action, 
so that а reversal of the main shaft picks up all the wheels again 
at once whatever their individual positions mav be. These 
dimmer wheels carry two leminated switch contacts which 
serve to short-circuit the dimmer pot in Из " all-out.” position, 
thus saving unnecessary heating of the pot and liquid, and 
giving the full voltage to the lamps. To operate one dimmer 
by itself it is necessary to trip the pewl bv hand. Each dimmer 
should be fitted with a pilot lamp at the top of the dimmer 
board, and this lamp shovld heve г tumbler switch to itself. 

A similarly acting mechanism depends on the action of a 
jembing screw wich 2 quick pitch thread, the nut of the screw 
coming against а stop in the extreme posictons, апа so unscrew- 
ing @ quarter turn and disconnecting the wheel. 
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These gears can be applied to wire resistances if the step con- 
tacts be arranged suitably. 

There is another type of liquid resistance which has, however, 
not been received very enthusiastically by reason of the fact 
that it necessitates the actual resistance being upon the board. 
In this type a sector-shaped earthenware tank is provided, 
through which a radial plate sweeps when operated by the 
handle rigidly attached thereto. The idea of this device is to 
eliminate the dimmer room as a separate chamber, but this is a 
doubtful advantage. 

The house board is a simple switchboard, and should alwavs 
be installed if possible on a separate panel to the main board. 
It carries switches controlling the ceiling lights in the audi- 
torium, the balcony and circle fronts, &c., in fact, all lights in 
the auditorium other than those coming off the * backs” 
board—thai is, under balcony points, back walls, &c. The 
auditorium board Раз a main switch controlling the whole, and 
should, therefore, be installed as near as possible to the mein 
stage board, In a small theatre it may form part of this with 
advantage. All stage boards must carrv cartridge fuses for 
each switch. 

Before leaving switchboards, mention must be made of the 
board installed at the Glasgow Coliseum (Fig. 10) which is unique 
in that it is a three-wire board in which the two sides are kept 6 ft. 


the engineer excellent scope for providing beautiful effects, 
is scarcely feasible in the average theatre. 

All the stage passage lights, dressing rooms, &е., are best 
controlled from the doorkeeper's lobby on a special distribution 
board fed direct from the intake. 


Атсз.— The other section of stage lighting 15 the arcs. These 
are arranged as a rule as follows : Half way up each side of the 
proscenium there are two or more arcs—* perch arcs "—up on 
the fly-rail arcs as required. In some theatres (for instance, the 
Gaiety) a special fly arc gallery is provided; this is a good idea 
which allows the fly rail ares to cover the whole stage instead 
of having to shine down between cloths, &c., hanging in the 
flies. On the stege level portable arcs on stands are required. 
Special stage plugs are installed for this service as а rule, 
and it is well to use different patterns of plugs for the arcs 
and incandescents respectively. Plug points ere arranged 
at every arc position and resistances are permenent, installed 
for choice with the are fuse boards in a special fireproof 
chamber. Very large steges sometimes have gres across the 
flies (for example, His Majesty's Theatre, where they are 
across the proscenium arch, and the Coliseum, where thev are 
on the bridge about half wav up the stage). The lamps 
themselves need to be hand fed, and should be provided 
with boxes which must be light-proof at the joints, as a 


apart according to regulation, and yet one man can work the | stray beam of searching white light cannot be countenanced on 


т —— — > ee 
—— ы 

"o^ 

P 


———————— ы ш 


Lee 


TCH: 


: 


onc del m 


UT TU E DE EEE IIE 
ALLE i tbe AOE A ПА 


0123456 7 8FrrT 0 1 г 
ОсОО Gene ИОН ОНИ НО 


F—Float. С.М. = Colout Master, C — Ceiling. 
G.T. = Grand Tier, DOG B Red. Lo. := Locai, 
„Вл. = Balcony. В.В. = B Blue, D = bip. 


board as easilv as if it were a one-pole board. This is effected 
bv mounting all the live switchgear on the back of the board, 
which stands out 3 ft. from the wall of the building. The 
switches are of the claw tvpe, and are operated bv an insulated 
rod running through the board slate and terminating in à mush- 
room head of ebonite on the front side. The right-hand panel 
of the board takes one pair and the left-hand panel the other. 
and between the two panels isa rigid uralite permanent builder's 
pardüon. Thus. the distance of any live part of the one panel 
to ачу live part of the other has to be measured up and over and 
down this partition. whilst the actual operating knobs are but а 
foot apart 11 some cases. M | 

Into each knob is let a small stained ivory disc showing the 
colour of the circuit it controls, the name thereof being on an 
ivorv tablet on the slate itself. This board looks exceedingly 
neat, and is fast to work. It was designed by Mr. E. Wingfield 
Bowles, the theatre Consulting Engineer, and was made by 
Messrs. Blackburn & Starling, of Nottingham. | 

Idealists have advocated an electrically operated switch- 
hoard from a kevboard in the auditorium. This, whilst giving 
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any self-respecting stage. Such boxes must be fireproof and 
lined with urelite or asbestos, and so made that а droppmg 
spark is impossible. In the front of these boxes ате placed the 
colour screens made of glass or other suitable medium, and 
behind them is located the lens when in use. When the lens i5 
not in use a piece of plain glass should be used to protect the 
screen if not of glass. | ; 

А shutter is a useful accessory to any lamp as it permits ol 
instantaneous " blacking out" for dark changes, &c. This 
may either be a cut-off or a mask disc between the arc and the 
lens. | 

Arcs are not necessarily switched at all, but if desired to be 
they should be controlled from the stage board on а dn 
panel. If the Bowles plug is used it forms a switch 1n 1tseit, 
though a master arc switcb should be provided near tbe theatre 
main switch, which latter should, in common with the rdi 
main fuses, be kept under lock and key m charge of the 
electrical engineer. 

With ee to lenses, these must he good ; the BM 
gives an unsightly beam with ringed rainbow edges, an 
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Stator Frames.—The guiding principle to be borne in mind when 
designing any machine like an induction motor, or a machine tool 
in which there are quick revolving parts running in a stationary 
freme, is that the frame should be of cast iron and massive to resist 
vibration, and the revolving parts should be of wrought iron, mild 
steel, or similar material, and light. Applying these principles to 
the several parts of an induction motor, we sce that (1) the frame 
should be cast iron and massive ; (2) the end shiclds should be cast 
iron and massive, the ends being a flat plane and not an oblate соле; 
(3) the shaft should be of ample diameter; (4) the stator flanges 
should be ordinary cast iron and massive, never malleable cast iron ; 
(5) the rotor flanges should be malleable cast iron or even steel where 
necessary, and light; (6) the spider, being a рагё revolving at less 
peripherel speed than the flanges, can be ordinary cest iron. 

The side of the stator frame near the bottom on cach side should 
have a thick pad cast on inside for taking the termine! box, «nd. in 
order to facilitate quick delivery, it should be so errenged that the 
freme can be put in hand straight away, without heving to wait for 
the arrengement of the terminal box to be finally fixed up. 

As regards the importent question of cost, it should not be lost 
sight of that a strong casting is cheaper to machine then a light one, 
because it can be gripped in the jig more firmly. A light casting in 
the machine shop is a thing which has to be put up with, end should 
be employed only when the engineering conditions demand it. 

Base Plates.—In order to avoid глу confusion in the terms used, 
it is convenient always to refer to the bearing et the collector end 
of the machine as No. I., the bearing at the driving end as No. IL, 
end the outboard bearing as No. Ш. Also, in making the drawings 
for г, line machine, it is a useful convention to put the No. IL, or non- 
driving end, at the left-hand side of the paper throughout the series, 

It is possible to recognise three grades of elaboretion in design— 
viz., (1) the simple monolith, or plain plate style ; (2) the rolled steel 
joist ; and (3) special for large structures or high-speed work. The 
general characteristics of these grades of designing as regards castings 
ere as follows: In Grede I. the patterns are cheap to make and there 
is less slicking of the mould in the foundry ; but there is more material 
used. In Grade II. the cost of the patterns is greater, also the cost 


of the moulding per ton of material; but the castings may be 10 


times as strong, and leave the mould often as straight as à dic, and 
therefore in è condition more like!y to promote cheap mschinery. 
Also, the castings being stronger. they cen be he!d more firmly in the 
m?chine without fear of springing, end hence, as often аз not, the 
extra slicking of the mould is offset by greator case in machining. 
Generally, Grade I. of design would be used for station»ry parts, or 
when there is only one article required. off the pattern; Grade П. 
for ordinary running parts, or when there ere а feir number required 
off cach pattern ; while Grede III. wou'd be used when the speed is 
high or for repetition work, when the number of articles is so great 
thet the cost of the patterns becomes negtigible in comparison. 

It is а mstter of common knowledge that a rollcd-steel joist is 
much stronger to resist 2 direct load than one applied laterally, and 
yet the section of the ordinary base plate is that of a channel iron 
turned on its side with the web uppermost ; or it may be compared 
to a flanged beam with the upper flange enormously increased and 
the lower flange removed altogether. The result is thet such base 
plates sometimes leave the foundry warped badly, requiring machin- 
It is only in the case of heavy work ordinarily 


ee ee ORE 
tracts from the spectacle more than it helps 16. A good lens is 
achromatic ; it costs a deal of money comparatively, but it is 
worth it in effect. 

All plain lenses are subject, however, to one great drawback : 
they have an edge, and a great ring of light is shown round the 
objective, which effect is highly inartistic and positively crude 
in dark scenes. This mav, however, be overcome and the 
simplest and, at the same time, the hest relief to this trouble is 
the device invented and patented by Mr. G. А. Applebee, of ihe 
Gaiety Theatre, wherein a piece of mica is arranged between the 
arc and the lens, and has the effect of taking all the edge off ihe 
“ spot ” ог“ focus," and converting it from a bright spot into a 
bright place on the stage, and giving it a softness without loss 


of power. 
Nowadavs in music-halls we have the biograph to deal with, 


and it may make tis appearance in the theatre proper ere long. 
This must be installed as low down as possible in a fireproof 
room, and will require to have its own adjustable resistance 
therein. This circuit should be provided with fuses up to about 
100 amperes, dependent on the throw required. In this circuit 
there are many special conditions to comply with peculiar to 
ihe cinematograph alone. 

An unusual feature, and one peculiar to the type of building, 
are the are galleries of the Liverpool Olympia, Manchester 
Hippodrome and the London Hippodrome ; these are square 
gèlleries in the very roof of the building shining downwards 
upon the arena directly below, 2 throw of about 100 ft. There 
is also a practice nowadays of using focus lights from the back 
of or above the gallery, &с. One of the first theatres to use this 
was the King’s, Hammersmith. Ii is a laudable attempt to 
eliminate or minimise the twin attendant shadows of the perch 
ares. The London Coliseum tried horizontal front arcs, but 
they were abandoned after some months’ trial in favour of 
tlie gallery arc. 

Ii is impossible to give any details about fittings, as iè is a 
maicer of caste, but in general iè is Безо to sacrifice magnificence 
to uülity and to spread the Jights (see Coliseum tier lights and 
St. James’ roof lighting). So fav interior ares have not been 
employed, save in conceré halls, but the flame arc bas certain 
claims for recognition in connection with this work and would 
hear investigation; for outside lighting they ere undoubtedly 
the only light. 

The author feels tht the above notes ere somewhai sketchy. 
It is impossible, however, to describe edequately so general a 
subjeci as lighting and power in theatres in а shové article of 
this nature; nevertheless. he hopes the reader will have gained 
some slight insight into what is really a very interesting branch 
of electrical engineering. 

The author is indebied to Mr. Wingfield Bowles for his 
courtesy of the loan of several special drawings for this 


аш: ing pads } in. thick. 
thet a Базе plate is provided with lower flanges, 
lower flange has also tho advantage that it reduces the pressure on 
the concrete foundations. This pressure. in any case, should not 


exceed 4 tons per square foot, and if it ean be arrenged to be less than 
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THE MECHANICAL DESIGN OF INDUCTION MOTORS.* 


BY Н. L. SMITH, 
this so much th^ better 
Sum mary.—The hor deals with the various parts of induction | : ae ; ‹ 
y.—The author deals. with ous | | The author gives g |“ basis design ` for a long, simple base plate for 
a third-hearing machine, and believes that the Бозе plate, being a 


motorsindividually, and discusses the points that have to be borne in mind 
in the mechanical design of thes? machines. Slot dies punchings, base : Р | : 
stationary portion of the machine, end not standardised to anv 


plates, shafts, end shields, hearings, belt pulleys and binding bands are 
extent, should in general be designed on Grede Т. lines end m»ssive ; 
but this depends to а certain extent upon the destinstion—r.q., if a 
machine Bas to go to Jo pon, the design of the bese plete would be on 
Crede JT. lines, 2nd different from what it would be if it hed to go 


all. considered, 


Reference is first mede to the importence of getting work through 
Tho zuthor then discusses slot dies, end emphosises the 


only to Coventry, 

Аах. Ап important point to be bora? in mind in designing 
shafts is that, since turning ix one of the cheapest of manufacturing 
operations, and the sheft in point of peripheral speed comes vithin 
the slow-moving category, it should be of emple diameter, 

The amount by which the spider is thrown out of centre owing 
fo the detleetion of the shift due to the weight of the rotor is depen- 
dent to а ecrtzin extent upon the cless of fit of the spider upon the 
shaft. If the spider is a heavy force fit upon the shift, then the 

| ; portion of the shaft inside the spider hub becomes one solid mass 

dimension, and the allowance for air-gap being put on by circuler- | with the latter, and so is not included in tho effective length of the 

shearing the rotor core plates. shaft subject to deflection. If, however, the spider be not such a 

у Abstract of a Paper read before the Rugby Enginecring Socicty. good fit upon the shaft, and be considered to bear hard at two points, 
X 


T4 pidl v, 

luportenee of being perfectly definite in the terms used, such es 
depth of slot, The dies for punching the centres of core plates ore 
expensive, and when designing a lin» of machines а selection of dies 
should be formed at suitable intervals, and the core plates designed 
to use a die from this selection, Here a large firm has the ad- 
vantage over à small one, in that it ean afford to errenge its series 
at closer intervals. ‘The diemeters of the various sizes of st^tors 
and rotors would be arranged in regular sequence, so thet the semo 
die which is used for the gap of а large machine cen be used for the 
outside diameter of a small one. the gap in the stator being the even 
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then between these points the bending moment is uniform and equal 
to the maximum, and that part of the shaft is bent into an are of 
circle. By deducting this length inside the spider hub from the total 
length between the centres of the bearings we get the effective length 
of the shaft subject to deflection for an average case. 

Considering this, the author calculates that the deflection is given 
py 9921 . WP, | | | 

de D where W= weight of rotor in pounds, D the diameter 
of the shaft in inches and / its effective length. The shaft is usually 
designed so that the deflection due to the weight of the rotor alone 
should be about 7 per cent. of the air-gap. and to this deflection has 
to be added the extra detlection of the shaft due to the magnetic pull, 
also the deflection of the stator frame, both of which are uncertain 
quantities and difticult to calculate, so that the total deflection comes 
to about double the deflection calculated above for the weight of the 
rotor alone. 

In order to reduce the risk of the portion of the shaft under com- 
pression receiving any permanent set during the operation of forcing 
the shaft into the spider, it is advisable to arrange for the full pres- 
sure to come on only at the final forcing of the spider into position. 
By arranging for the spider to be a sliding fit at the start the length 
of shaft under compression is reduced. and the shaft is in the position 
of being a column with the base rigidly fixed, thus again increasing 
the strength. This arrangement can be simply effected by the ful- 
lowing device: It is the custom in large manufacturing concerns for 
the allowance for the fit to be left on the shaft, the hole being the 
even dimension ; but there are certain necessary exceptions—e.g.. 
the force fit for a coupling is different from that for a pulley, and 
sceing that it is not known until the last moment whether the machine 
їз to have a pulley or a coupling, the only way in this case is to make 
the shaft the even dimension and to allow for the fit on the pulley or 
coupling. On the other hand, in the case of a spider, ordinarily the 
hole would be the even dimension and the allowance on the sh itt. 

The shaft would be gripped by a special hollow mandrel hydraulic 
press, Which would take hold of it close to the neck, hold both shaft 
апа spider concentrically, and force the shaft direct into the spider. 
With such a machine it would be possible for the large expensive 
keys at present used to be reduced in size by one-half ; and this is 
where a large firm has the pull over a small one, in that a small firm 
cannot afford thousand-ton hydraulic presses, and often not even 
proper grinding machines for differentiating easily between the 
various fits. 


End Shields, —Tho outstanding features in the design of an end 
shield are (1) that it mav be massive, being a stationary portion of 
the machine; and (2) that it may be designed on the Grade I. 
st vle—14.e., on simple monolith lines, if tight for room. The shape 
of an end shield, especially that portion of it which shrouds the stator 
winding. is governed by considerations other than those purely of 
mechanical severity. From its very nature it must be a combination 
of bent struts and crooked tie rods in cast iron. If the design witha 
certain thickness of material looks too weak, it may be reinforced, if 
economy of space is essential, not only by ribbing it up, but also, 
alternatively, by increasing the thickness of the metal. 

The redeeming feature of the Grade I. style of designing is that it 
conduces to ease in moulding, and this cheapness of moulding may 
offset any extra weight of metal required. 

The great advantage of employing end-shicld bearings over 
pedestal bearings and protection caps is that the former, having only 
a single plate beyond the stator winding. do not necessitate so long 
a shaft, thus improving detection. For instance, the shaft of a 
motor designed to give 50 H.P. at 720 revs. per min. had to be 
lengthened exactly 6 in. to accommodate pedestal bearings and pro- 
tection caps in place of the usual end shields, 

In the case of explosion-proof motors the ribbed style is necessary. 
because there the ribs are used to dissipate the heat. The ribs would 
he all on one side of the end shield, and seeing that cast. iron is six 
times as strong in compression ès in tension, this points to the con- 
clusion that the ribs should be on the inside and in compression, 
while the plate should be on the outside and in tension, especially as 
the heat is conducted away equally well whichever side of the plate 
the ribs are оп. The explosion of marsh gas and air may rise to 
130 1b. per square inch, and the end shields and collector cover should 
be designed strong enough to resist this. Under the influence of the 
explosion, the end shield tends to assume a spherical shape. Those 
portions of its contour which shroud the stator end windings, and 
which are, or should be, already spherical, are in pure tension. И 
thev deviate from the true spherical form, they are by the amount 
of such deviation subject to compound stresses, analogous to those 
in a crooked tie rod under а Joad due to gravity. If truly spherical, 
and therefore in pure tension, they do not need any ribs, while, as 
regards the flat plate which forms the end of the end shield, the ribs 
should be on the inside and in compression. On the outside they 


are а source of weakness rather thin of strength. If а flaw occurs 
in the thin rib it does not matter in compression. whereas in tension 
it із like the weak link of a chain. The flange whore the end shield 
is bolted to the stator frame can be ribbed extemally to the spherical 
portion of the end shield. or it can be made thick enough to stand 
on its own merits. "he straining actions on an explosion proof end 
shield are exactly opposite to those on an open-tvpe end shield. In 
the former, it is tho flat plate at the end which requires special 
attention, whereas in the latter it is the curved portion. round. the 
stator end windings. 

Bearings.— From an engineering point of view the hearing «t the 
driving end should. be about three times as large as the bearing at 
the small end; but froma commercial point of view they should be 
the same size at each end, so as to be interchangeable. The question 
whether to make the bearings the same size or not may be answered 
by saving that for small machines the commercial aspeet should be 
predominant, end for Ierger machines the crgineering ; where to 
leave off is a matter for judgment. 

In rope-driving third-bearing machines it makes a convenient 
arrangement to have a coupling between the rotor and middle bear- 
ing, close to the latter. so that the rotor can be removed without dis- 
mantling the rope drive. The shaft in this case is in the position of 
being a * continuous beam," and the coupling ought, properly 
speaking, to be at tho point of contrary flexure. but it is usually more 
convenient to place it close to the middle bearing. In working out 
the bearing pressures for such a case, the addition of the loads due 
to the pull of the ropes and the weight of the rotor respectively is 
vectorial. 

In designing ball bearings provision has to be made for the rotor 
to take up its position at the magnetic centre of the machine, which 
does not always coincide with the geometrical centre. The meximum 
variation that is Jikely to occur in practice mav be taken at l in. on 
cither side of the geometrical centre line. 

Belt Pulleys.—In determining the width of belt necessary to carry 
the given power, we have that the useful pull in pounds (T,— T.) 
multiplied by the velocity in feet per minute (V) = the foot-pounds 
of work done per minute. The breadth of belt required depends also 
on the loss due to centrifugal effect at high speeds and on the diameter 
of the pulley when the latter is small, so that the formula may be 
written in the form b= k k kki HP, V. The different values of these 
multipliers are given in the Paper in four tables. 

The author finally gives an example of the method of calculating 
binding bands, 


PHYSICAL SOCIETY. 


——— 


At the meeting held at the Imperial College of Science on Мау 12th, 
Prof. H. L. CaLLENDAR, F.R.S., president, in the chair, 


* Diagrams of Stream Lines past an Elliptic Cylinder ” 


were exhibited by Sir GEORGE GREENHILL and Col. В. L. HirristEY ; 

and а Paper on 

* The Method of Constant Rate of Change of Flux as à Standard for 
Determining Magnetisation Curves of Iron.” 


by J. T. Morris and T. H. Lancrorp, was read by Prof. J. T. Morris, 
The research described was instituted with the object of finding 
what differences there were between the magnetisation curves for à 
given sample of iron when determined (1) by the older methods ш 
which the Нах is changed suddenly, (2) by a method in which И 15 
changed exceedingly slowly and at a uniform rate. 
The methods experimentally examined were :— 
1. Method of constant rate of change of ffux. 
2, Мом суеНс " hysteresis loops by method 1. 
3. ' Step by step " megnetisstion curve. 
4. "Step by step " hysteresis loops. 
5. Method of reversals. 
6. Alternating-current m:znetisation curve. 


Details are given of the theory and practical working of method | 
In this method the magnetising current is continuously d 
through a primary winding by a specially designed resistance at such 
à varying rate as to maintain a constant voltage generated т н 
secondarv winding, А certain amount of skill is required in Ld us 
the resistance, but an average experimenter mèy easily acquire ber 
with a little practice. The complete change of the current occupet 
times varying from one up to some five minutes. | 

Tables are given of the magnetisation curve determined D | 
different methods at a number of values from H 03 up to MEO, s 
of the permeability from B 500 up to 17.000. eee дё 

At low values of the magnetising force the uniformly varying 
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ALTERNATING-CURRENT MOTORS FOR ELEVATOR 
SERVICE. * 


BY W. H. PATTERSON. 


method gives results of some 200 lines per square centimetre in excess 
of the older methods. 

As regards the time required for determinations by the various 
methods experimentally examined, ballistic methods are undoubtedly 
the most tedious. The alternating-current method (method 6) has 
considerable advantages in this respect, a full set of readings of mag- 
netising current and induced voltage occupying a very short time. 
When. however, it is necessary to take oscillogrems at verious points 
in order to plot curves of form factors, the time required is enor- 
mously increased. The method of uniformly-varying flux (method 1) 
is peculiarly adapted for use where time is a consideration, and at the 
seme time a high degrec of гесигасу is desired. А complete magnet- 
isation eurve may be taken in а very few minutes, and the mean of 
many such curves obtained in, sey, one hour, the iron being demag- 


netised between each test. 

The method of “© uniformly varying flux " appears to possess ad- 
vantages, both scientific and practical, over the older methods in use 
for the testing of ring samples of magnetic materials. It avoids 
difficulties due to eddy currents and magnetic viscosity, which effects 
ме themselves due primarily to rapid or irregular changes of flux. 
Besides rapidity of experiment it also has the advantage of accuracy 
of repetition under standard or predetermined conditions of mag- 
netic change. 

The method is, therefore, commended for the carrying-out of mag- 
netic tests, especially where great accuracy under definitely known 


conditions of experiment are essential. 
DISCUSSION. 

Mr. А. CAMPBELL remarked that it was rather difficult to say whether 
it was tests made with a slowly varying flux that were required in prac- 
tice, He thought tests made with cyclical changes were more useful. 
The differences in the results given by the two methods were important. 
He pointed ont that the method could be used for the determination of 
the ohm by substituting a known mutual induction for the iron under test. 
_ Dr. А. RUSSELL pointed out that the value of H was different at the 
inner and outer radii of the iron ring used by the authors. 

Dr. 5. W. J. &мітн said it would have been interesting and instructive 
if the authors had. performed a similar series of experiments by the 
different methods upon some material freer from magnetic viscosity than 
soft iron. Experiments made upon a sample of nearly pure iron in weak 
fields did not воет to be explicable along the lines suggested by the 
authors for the iron they used. | 

Prof. С. H. Lees drew attention to the extraordinary simplicity of the 
reluctivity curves. It looked as if l/u were a linear function of H. 

lhe PRESIDENT remarked that by superposing on the constant mag- 
netising field an alternating field which was gradually reduced to nothing, 
much larger values of the permeability were obtained. For weak fields 
И was over 100,000, This effect was due to the residual magnetism left 


Nquirrel-cage motors used for this service are designed with high 
resistance end rings, so as to develop maximum torque at starting. 
They will develop about twice full-load torque and take about 
2-5 times full-loed current when connected directly across the line. 
The control is by means of a simple reverse switch, thereby replacing 
the more expensive controller and rheostat required Бу a phase- 
wound motor. It is important that the torque be maximum at tho 
start, for though the efficiency may be slightly improved by de- 
creasing the rotor resistance, the motor would not then stert at 
heavy loads. Moreover, as the required torque decreases after 
starting, an increased torque of the motor would cause a very sudden 
and disagreeable acccleration. 

Tho best results are obtained when the slip is about 20 per cent. 
The full-load power factor was shown by the author to be about 80 
per cent., and full-load efficiency about 70 per cent. While the 
apparent efficiency is low, it should not be compared with that of 
constant-speed motors, as in this service efficiency is unimportant 
compared with the other characteristics. The efficiency of the 
elevator machine itself approximates 50 per cent., and the power 
factor at starting varies from 70 to 80 per cent. 

The wound rotor type machines have somewhat better starting 
conditions, developing twice full-load torque with about twice full- 
load current. 

In discussing the conditions governing the size of motor required, 
it was shown thot the nominal rating is of slight importance com- 
pared with the starting torque developed. The service conditions 
must then be considered to make sure that the operation is not con- 
tinuous for long enough periods to cause overheating. 

Nquirrel-cage motors are made in sizes up to 18 H.P., this being the 
practical limit, duo to starting current. They are used for freight 
elevators up to speeds of 100 ft. per minute, and in passenger service 
up to 150 ft. per minute. The wound secondary type is satisfactory 
for elevators of all capacities up to 250 ft. per min. 

Elevators operating at higher speeds are practically always two- 
speed machines, à feature which eliminates the alternating-current 
motor, since with any given resistance in the rotor circuit the speed 
will vary with the load. Another feature limiting the use of alter- 
nating-current motors is the fact that with them dynamic braking 
can only be accomplished by the use of a small motor-gencrator set 
to supply dircct-current excitation to the primary. However, 
alternating-current motors have been in use in elevator service for 
several years and have thoroughly demonstrated their adaptabilit y 


for conditions within their range. 


hy the alternating field. 

Prof. J. Т. Morris, т reply. stated that they had not tried their method 
at widely different speeds, In reply to Dr. Russell, he stated that the 
“ime Iron ring was tested by the different methods. Replying to Mr. 
Campbell, he had thought of the present method as a means of measuring 
a mutual induction. : 

The PRESIDENT gave a demonstration of the ection of the electric 
thermo-regulator designed by him for experiments by the con- 
tinuous electrie method on the specific heat of water in 1897, and 
described in the Phil, *' Trans.", A., 1902. The expansion of liquid 
in a bulb causes г thread of mercury to make contact with a platinum 
Wire actuating a relay which puts а 16 c.p. lamp in series with a 
32 с.р. lamp in the regulator tank. If the wire is fixed, hunting 
occurs owing to the mercury sticking to the wire and to lag of the 
regulstor bulb, This is prevented, either by causing the wire to move 
up ead down continually through a distence of about 1 mm. with a 
period of 5 to 10 seconds, or by fixing the lam» bulb close to the regu- 
lstor bulb, ‘The hunting wes demonstrated by means of a platinum 
thermometer reading to 0*001?C.— Other details of construction were 
also explained, The same tvpe of regulator is now being employed 
for measurements of the variation of the specific heat of water by a 
new method in which two steady currents at different temperatures 
are allowed to mix, or shere their heet, the resulting tempereture 


being observe, 


DISCUSSION. 


Mr. F. E. Towne (Otis Elevator Co.) described the magnet control of 
slip-ring motors, and commented upon the difficulties in their application 
as compared with direct-current motors, particularly with regard to 
braking. ' 

Mr. H. D. James emphasised the importance of safety and reliability 
in this service, since failure might mean loss of life. This had probably 
retarded the development, because no changes which might possibly 
reduce the factor of safety could be tried. 

Mr. J. E. Martin (Allegheny County Light Co.) presented some facts 
from the standpoint of the central station. He stated that the elevator 
load of a central station was generally confined to a district remote from 
other power loads, thes? same districts invariably having the most dense 
lighting load. In fact, the elevator load followed very closely. the 
development of the lighting load and maintained a fixed ratio of about 
11 per cent. of the total connected load. The load factor averaged about 
40 per cent.. as against 24 per cent. for lighting, and the demand factors 
had a smaller difference. The peak load on elevator installations 
occurred during the periods 7:30 a.m. to 8:15 a.m., 11:30 a.m. to 12:15 p.m 
l p.m. to 1:45 p.m.. and 4:30 p.m. to 6 p.m. None of these peaks over- 
lapped the lighting peak, excepting that occurring between 4:30 p.m. 
and 6 p.m. This showed that it was highly desirable to use one dis- 
tribution system in the districts where the elevator load was found. The 
greatest disadvantage to be met in carrying out this principle was the 
intermittent nature of the load. Оп a circuit having an elevator load 
exclusively, the weight of copper had to be greater for à given load than 
for any other kind of service. It had been found advantageous and 
satisfactory to combine the elevator load. with the lighting and a mis- 
cellancous motor load if the elevator load did not exceed 5 per cent. of 
the total. This low limit was due to the heavy starting current and 
showed how important were the starting characteristies and how 


desirable it was to improve them. 
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AUTOMATIC TELEPHONY. 


The large audience which assembled at the Institution of 
Electrical Engineers last week was а testimony to the grow- 
ing interest of English engineers in the subject of automatic 
telephony. Although in this country the authorities have 
not as yet seen their way to introduce what is known as the 
automatie svstem in any of the public exchanges, the de- 
velopment of the system in America and on the Continent 
has been considerable, and its introduction 15 said to have 
been attended with satisfactory results. 

When a radical departure from ordinary practice, such 
as this system presents, is under consideration there are 
many weighty factors on both sides which demand careful 
and earnest study ; the operating engineer who has to decide 
between the relative merits of the new system and the old 
has a very great responsibility, and his decision can only be 
arrived at after a long and patient investigation which will 
take into account the conditions at present obtaining and 
also the conditions which will exist some considerable 
number of years ahead. 

The great innovation in automatic telephony is, of course, 
the abolition of the trained intelligence of the operator and 
the substitution therefor of a highly ingenious and complex 
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It must be 


mechanism controlled by the untrained subscriber. It 15 


around this point that much of the discussion centres, 
although, when carried to its logical conclusions, it embraces 
directly or indirectly the whole field of telephone engineer- 
ing. In the manual system it has always been one aim of 
the engineer to reduce to a minimum the operations to be 
performed by the subscriber and, with a view to the re- 
duction of maintenance expenditure, to make tle sub- 
scribers instrument as simple as possible. With the 
automatic svstem a comparatively complex instrument 
is used, and the operations to be performed by the sub- 
scriber are somewhat involved when compared with the 
simplicity attained on the other system. 

Аз regards the exchange equipment, the automatic system 
has long since passed out of the experimental stage, and as 
It exists to-day is а remarkable testimony to the ingenuity 
and perseverance of the engineers responsible for its develop- 
ment. [t can undoubtedly be relied upon to perform satis- 
factorily, to a very large extent, the functions of the human 
operator. There are, however, some operations which 
cannot be accomplished without the aid of human intelli- 
gence, and to carry out these successfully a certain number 
of human operators must be provided even in an automatic 
exchange. 

А very important function of the operator who consti- 
tutes the human link in every connection on a manual svstem 
is apt to be overlooked. № call can be completed without 
a preliminary conversation between the subscriber and the 
operator, with the result that every line is under the con- 
stant surveillance of an expert, and many incipient faults 
are thereby detected before the efficiency of the service is 
It is difficult to see in what manner 


to anv extent impaired. 
à similar advantage ап be obtained on the automatic 


system, 

A comparatively large staff of highly-trained mecha- 
nicians must be provided at the automatic exchange, aud 
although the apparatus is so exceediuglv ingenious and 
fascinating, it must not be overlooked that the maintenance 
charges on such a large amount of complicated mechanism 
as is found in an automatic exchange must of necessity be 
high. For similar reasons it seems inevitable that the de- 
preciation charges also will be considerably higher {һап 
with the manual system. 

A noteworthy aspect of automatic working is the fact 
that splitting up the system into a relatively large number 
of switching centres does not appreciably affect the service 
and does not increase the operating costs to anvthing like 
the same extent that a similar division would do on a manual 
system. As all calls are completed over junctions between 
the various groups of selectors it is to a large extent imma- 
terial where these groups are located provided that undue 
Costs are not thereby introduced. It is therefore possible 
to divide the subscribers up into geographical groups and to 
serve cach of such groups from a small exchange located at 
the most economical pomt. By this means considerable 
saving in line plant can be made. 

It'is claimed for the automatic system that by its means 
the speed of the service is increased. If the time taken by 
the subscriber to operate the dial switch is not taken into} 


account this claim can probably be justified. 
remembered, however, that the automatic system does not 
eliminate any delays due to delinquencies of subscribers, 
and in a properly managed manual system whatever delays 
occur are due in a large measure to this cause rather than 
to any inherent delays т manual operating. А distinct 
advantage of the automatic system is the instantaneous 
disconnection of all the circuits concerned when tlie sub- 
seriber replaces his telephone, thereby leaving his line free 
for incoming calls in an appreciably shorter time than on 
the manual system. This has an important bearing in 
connection with junction working. since it results in the call- 
carrying capacity of a junction being increased. 

The manual system as embodied in its modern form is 
the result of long vears of development. 16 has proved 
itsclf in the past capable of meeting the continually growing 
demands of the telephone service, and in the opinion of some 
of the highest authorities it 1s well qualified to continue to 
do so in the future. Before abandoning such a svstem, 
engineers must satisfy themselves that in the automatic 
they have an alternative which will enable them to supply 
an equallv efficient service at the same or a lower cost, and 
which will provide successfully for the ever-growing demands 


of a great public service. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, port 
free, on receipt of published price, adding 8d. for books published under $s. Add 


10 per cent. for abroad or for foreign books.) 


Applied Mechanics for Engineers. Ву Јонх Gratiam, (London: 
Edward Arnold.) Рр.уш. +304, 5s. net. | 
The joint efforts of the author and publisher have resulted 
in the production of a very satisfactory book. The printing, 
illustrations and binding are well done, and the subject-matter, 
being in a style that is very readily followed, will be appreciated 
by all users. The author's course of lectures at the City and 
Guilds of London Finsbury College form the basis of the 
treatise. The elements of the subject are fully but concisely 
treated; the amount of descriptive matter respecting the 
practical application of the elements considered is wisely kept 
at a minimum. : | 
Although it is unusual to introduce into a book on “ Applied 
Mechanics " chapters dealing almost entirely with the expansion 
of steam in an engine cylinder, the author has seen fit to do se 
in this instance ш order to lead up in a connected manner from 
the consideration of simple harmonie motion problems to the 
study of crank effort diagrams, and the balancing of machinery, 
A chapter on governors is also given. Б 
The work on bending is treated in the usual text-book way 
—bending-moment diagrams considered without reference to 
the shearing force diagrams, and a few pages further on shearin 
force diagrams considered without reference to the preceding 
bending-momeat diagrams, One objection to this method is 
that the student, not being shown at the commencement the 
close relationship between these diagrams, does not see any 
satisfactory reason for drawing a shearing force diagram ; and 
further, when he does draw a shearing force diagram he finds 
that he has no apparent use for it. The Culmann polygon 
method of drawing bending-moment diagrams is too Cumber- 
some to appeal to the designing engineer, and its verv limited 
application does not warrant its having so prominent a place in 
text-books. 
The earlier chapters naturallv treat of the motion of matter 
and lead up to problems on energy and work. The three 
chapters on hydrostatics and the flow of water throuch pipes 


Graphic statics are treated fairly fully, and 


are well written. 
A. C. 


some consideration is given to braced girder work. 
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Elementary Telegraphy. Ву Н. W. Рекхпву.  (London,1910: 
Whittaker & Co.) Pp. viii + 216, 2s. 61. net. 

This book js written specially to meet the requirements of 
the ordinary grade of the subject as published in the syllabus 
of the City and Guilds of London Institute. The auihor 
claims that a first text-book of this sort has been lony wanted, 
and in this he is по doubt correct. To a great extent the order 
in the syllabus has been followed, this being most convenient 
to the candidates for examination. A number of questions 
are appended to each chapter, which ere partly original and 
partly selections from recent examination papers. The auihor 
recommends the student to work these exercises systematically, 
pnd the careful preparation of the questions would seem to 
render this advice valuable. There are 200 illustrations in 
the book, which help to give the student clear ideas of the forms 
of instruments used in telegraphy, and of ihe mode in which 
they ere connected up. The mathematical expressions which 
are employed do по? go beyond simple equations, and, so far 
as they go, are thoroughly in keeping with the rest of the 
descriptive matter. 

Chapter I. deals with fundamental principles, units, the 
phenomena observed when we come to work with electro- 
magnets, aud the construction of bobbins.  Baiteries of the 
popular forms—the Daniell, the Leclanché, the bichromate, 
dry, and secondary cells are well described in Chapter 1I. 
Appropriately, the reader is then introduced, in Chapter HI., 
to the instruments in common use for simplex and duplex 
working, together with the forms of gelvanometers, with their 
shunts, which are ordinarily emploved in England, Switches, 
resistance coils and condensers as used in the British Post Office 
are included. Within a short compass there ere веб out, т 
Chapter IV., the main features of construction of aerial, sub- 
terrancan and submarine lines. А full-sized section of a com- 
posite telegraph and telephone air space cable, and another of a 
Continental quad gutia-percha cable, are illusireted and in- 
siruciively described. Chapter V. deals with signalling 
svstems, including duplex, C.B. arrangements, condenser, 
impulse, and omnibus circuits, the Hay and Vyle aud Smeri 
duplex, and special Wheatstone and key circuits. The mode 
of using and of connecting up to distribution, main cabinet 
and table fuse cases, and the universal bactery are also treated, 
Chapter VI. contains descriptions of modern methods of pre- 
vention of disturbance by earth currents and lightning. This 
is followed by an appendix giving questions set at the City and 
Guilds Institute in 1908-10. А useful index concludes the 
book. The work is à good one and deserves to be largely used, 
for 10 contains ell the information likely to be required by the 
elementary student presented in a well-condensed and able 
manner. 


Annuaire pour l'An 1911 du Bureau des Longitudes. (Paris: 

Gauthier-Villars.) Pp. 640 with Appendixes. 1 fr. 50 c. 
i This annual contains, firstly, details which are likely to be 
of interest to astronomers. This part comprises constants, 
data and information, in the usual pocket-book style, regarding 
the sun, the moon and other heavenly bodies. The second part 
contains tables giving geographical data of the principal 
countries, together with the latitude, longitude and population 
of the chief towns and cities. Conversion tables for the money, 
welghts and measures of tlie various countries are also given. 
The information seems to have been adequately brought up 
to dutesince the last issue, though the volume is about 100 pages 
smaller. This decrease is due apparently to the fact that no 
dissertation on a special subject is meluded. Unlike most 
French beoks of its kind, this annual possesses quite an 
adequate index. 


Spon’s Architect's and Builders Pocket Book. (London: Е. & 
F. N. Spon.) Memoranda Section, pp. liii. + 572, 2s. 6d. net, post 
free. Prices Section, pp. liii. + 239, 2s. 6d. net, post free. 

Since the last edition it has become necessary, owing to the 
inclusion of new matter and the consequent increase of the 
thickness of the volume bevond pocket-book size, to divide 
the Memoranda from the Prices section. In the first of these 


the memoranda are arranged in alphabetical order, and all the 
information has been brought up to date. The subjects 
covered are exceedingly varied, the range being comparable 
with that of "all Lombard-street to а China orange." As regards 
electrical work, nearly 30 pages are devoted to the question of 
lighting by this means. Some useful figures are given regard- 
ing the amount of light that should be used for illuminating 
various areas. А model specification for a self-contained 
lighting plant is given in full, as well as extracts from the 
wiring rules of the Institution of Electrical Engineers. The 
section gives a number of prices for doing work in the building 
trade, the standard taken being for operations of average 
size, carried out under the ordinary conditions im the London 
district and including profit. Electrical work figures in this 
section as well, the cost of wiring and fitting electric light when 
casing or tubing is employed being given. 


І’ Аолёе Electrique, Electrothérapique et Radiographique. Ву 
Dr. FovEAU pg Cour‘entes., (Paris, 1911: Libraire Polytech- 
nique Ch. Béranger.) Pp. 548. Fr. 5.50. 

This edition varies but little from its predecessors. In 
specially written chapters an adequate résumé is given of the 
progress made during 1910 in apparatus, heating, electric 
traction, wireless telegraphy, hvviene and medical electricity. 
We imagine that this book is written for such medical men as 
desire to know a little of what is going on outside their own 
sphere of usefulness, For this reason we think an index might 
have been provided, We have drawn attention to this point 
hefore, but it is a defect often found in French books. 


THE NOMENCLATURE OF PRIMARY AND SECONDARY 
SOURCES OF LIGHT. 


BY HAYDN T. HARRISON. 


The short Paper I read before the Wluminating Engineering 
Society has already justified itself by producing from Mi. 
Trotter one of the most valuable articles (THE ELECTRICIAN, 
May 19th, p. 204) on the subject of the terms used in optical 
science. But it will be noted that those terms which have 
heen already defined do not include one which is badly needed — 
namely, that which will differentiate between illumination 
derived from light radiated from a point and illumination 
reflected from a large area. 

In order that the necessity for such a term may be made 
clear I will take a simple example. Let us suppose а room 
in which the walls, ceiling and floor all have a high reflecting 
efficiency. In the centre of that room is placed a single light 
source, and below this, but protected from the direct rays, 
is some object such as a small sphere. Now, to the human 
vision that sphere will not appear spherical, however highly 1t 
is illuminated, because the illumination is derived equally 
from all directions. In other words, the illumination mighé 
be good as far as degree is concerned, but would be а failure 
as Тат аз seeing solid objects 18 concerned. 

llumination, as defined by the terms at our disposal, docs 
not differentiate between the class of illumination which make 
visible the details of solid objects and that which will not. Jf 
illumination is the quantity and quality which stimulates the 
eye in discrimination of outlines and perception of colours, 
then in order that we may know the extent to which it Js likely 
to assist us in the diserimination of outlines, it is necessary to 
know the area of the source from which the light. emanates 
and also the direction. А monochromatic solid object, like 
statuary for instance, demands that every curve or angle must 
reflect varying degrees of light back to the eye in order that 1 
can be seen in detail, and this applies in varving degree to all 
objects except plain artificial ones, such as pictures, where the 
artist has done what the varying degree of illumination has 
to do in the case of a solid object. Therefore, if an illuminating 
engineer specities only the degree of illumination in foot- 
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candles, or any of the other terms at present in use, he must 
not be surprised if the result is not satisfactory. 

Having found this difficulty, I sought for some term that 
would distinguish between the ravs from light sources which 
produce the effect of light and shade and those which do not. 
The latter were described in my Paper as tlie cause of shadow- 


less ШапипаНол. 


It is obvious that in cases where the light is radiated from 
one or more sources the effect of light and shade will be pro- 
duced, whereas 1f it emanates from all directions, being reflected 
bv the luminosity of the surrounding surfaces, the opposite 

Therefore, if the term luminosity is 
to be used to indicate the reflecting value of these surfaces, 
I suggested that Lumens should be allotted to light flux 
The objection to this appears to be 
that the term " Lumens” has already been appropriated. 
Therefore it would perhaps be advisable to coin a new term 
for the light-emitting power of a secondary source, and a new 
unit to describe the value of the illumination derived. 

This is not the first time a problem of this sort has had to 
be faced. For instance, the electrical law W=E.C., which 
Varley and Tait have both pointed out, bears a remarkable 


effect will be the result. 


obtained by reflection. 


consider the presence of shadows produces an efficient illumina- 
tion physiologically. Certain conditions require different 
degrees of light and shade, and the best effect for each class 
could be ascertained by experiment and properly specified, 


them. 


THE HEATING OF CABLES WITH CURRENT.* 


BY S. W. MELSOM AND H. C. BOOTH. 


Summury.—Investigations on the rise in temperature of various sizes 
of conductors carrying current are discussed, the effect of stranding, of 
installing in tubes, wood casing, &c., and of various methods of insulating 
and covering being described. The results of this research are incorporated 
ir the recently issued sixth edition of the Wiring Rules of the Institution. 


This Paper describes an investigation made at the National Physical 
Laboratory at the request of the Wiring Rules Committee of this Insti- 
tution in order to determine the temperature rise and current-density 
fora given temperature rise in cables of various sizes and with differ- 
ent tvpesof covering. А lengthof 40 ft. of each cable was tested. The 
insulation of the cables was of the standard pattern, the paper- 
insulated ones being lead covered, and the rubber-insulated (with 
the exception of the 0-3 sq. in., which was only rubber covered and 


resemblance to the law of lighting, is not correct when applied 
taped) being taped, braided and compounded. 


to alternating current passing through an inductive circuit ; 
hence the word “ true-watts ” has often to be used. In the 
same way the physical value of illumination is not always 


equal to surface radiation per square centi- 
metre multiplied by the area of the light source. 
Therefore, the unit required is that which dis- 
tinguishes between the light flux which produces 
contrasts and that which does not. It would 
thea be possible to judge the true physical value 
of the resulting illumination. 

All illumination. derived from a source of 
comparatively small area will accentuate con- 
tiasts of light and shade, and that derived from 
à relatively large area will reduce them. 80, 
mathematically, the unit is required to describe 

1 
the degree of divergence from the i= 


formula, where candle-power is taken as ema- 
nating from a point source; in other words, a 
factor which reaches unity when illumination is 
derived equally from all directions, and a 
maxımum when illumination is derived from one 
infinitely small point. 

There should be no difficultv in giving this 
unit a mathematical value. For example, if 
Гер. gives 0-01 ft.-candles at a distance of 
loft, it will give z foot-candles measured 
ft. from an albedo plain surface of prac- 
Ceally infinite area illuminated bv a 1 c.p. 
lishi ai а distance of 5 ft. 
а shadow-viving efficiency — 


hv an ordinary illumination photometer by measuring the 
Wlumination on the bright and dark side of an object. 
The difference would give the relative shadow value of 
direct and indirect lighting, which would be the maximum 
If all the lighting were obtained from a point source, and 
the minimum when the light is obtained equally from all 


directions. 


I trust the readers of this will agree with me as to the need 
of this new unit to denote light and shade efficiency, as, until 
some suitable term 18 forthcoming, it will have to be described 
һу shadow efficiency or similarly ambiguous phrase. 

, Itisinteresting to note that in daylight the shadow efficiency 
I5 greatest with bright sunlight and lowest when the sky is 
overcast, thus emphasising my point that if a lesson is to be 
learnt from Nature, the most unpleasant illumination is of tlie 
type, or when the illumination derived has а very 


shadowless 
low shadow efficiency. 


| Tt must not be gathered from these remarks that I consider 
leAVy shadows an essential for good illumination, but that I 


Thus the new unit would denote 


of d and could be measured 


Conditions under which Tests were Made.—TVhe rubber-covered 
cables, marked А on the curves, and the paper-insulated lead-covered 
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cables, marked E on the curves, were in cach case laid out flit 
to and 


the wooden floor of the room, the lead and return being close 
touching each other. The concentric paper-insulated lead-covered 
cables (F, on the curves) were laid straight out along the floor. the 
current being led into the inner and returning by tho outer lead. 

In the case of the rubber-covered cables in casing. marked Bon the 
curves, the casing used was in each case twin and of the standard 
size for the various cables, and was supplied by the Wiring Rules 
Committee. The casing. however, in some cases allowed of a rather 
larger air space than in others. The ideal condition from the point 
of view of dissipation of heat is to have the cable nicely filling the 
groove, The casing was laid flat along the floor. Observations made 
with it screwed to a board and supported on onc edge, with the wires 
one above the other, showed no difference whatever from those made 
with the casing laid flat and with both wires in the same horizontal 
plane. 

The iron tubes uscd were supplied by the Committee. In cach case 
both the lead and return cables were drawn into the same tube; and 
as there was a considerable amount of air space inside the tubes, this 
would tend to retard the dissipation of heat. The cables marked C 
on the curves were drawn into the iron tubes and laid straight out 
along the floor. In the case of those marked D and D’ the tube was 
embedded in a block of plaster running the whole length of the tubes, 


the plaster being 4 in. deep Бу 63 т. wide. = 
bstract stitution of Electrical Engineers, 


Abstract of a Paper read before the I1 


provided there was a unit or standard by which to specify 
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Measurement of Temperature Rise.—The increase of temperature of | was found that the difference in the current required for a given tem- 
the cables was determined by measuring the increase of conductor | perature rise was onlv 3 per cent. between 1/14 and 7/21 cable, the 
resistance. The initial temperature of the cable was assumed to be | actual temperature difference being only ГЕ. with a current of 20 
that of the мг. Observations taken both on a rising and falling air | amperes. | 
temperature showed that even the larger cables followed the slow | Fig. 1 is typical of the results obtained with different types of 

covering for a 7/16 cable. In gene. 


: Rubber covered Cable in Air Rise of Temp 20°F ral, the current-carrying capacity 
. a - « Casing. ; | bbe ; 

аа Cale eee Curves оша dal Wes of ru cM ТА : па 

О Rubber covered Cable in kon tube in Plaster. n о h ne aM pet сеп, 

Ci s ee 9. а АР ess when they are run in casing 

- F, Lead covered concentric Cable inner lead than when thev are laid out along 

№ Rubber covered Coble in Air. К the floor—i.e., in air (the latter, of 

raat xt | в - s > + Casing | = dotem course, approximates to the con- 

вам \ | C Lead covered single Cable paper insulated тше ну шсш ditions of cables cleated to a wall 

Wi X Current Density as allowed by IEE Wiring Rules, 1907 - or in à wood chase). There is also 
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very little difference between the 
rubber and paper-insulated cables 
when laid under similar condi- 
tions. It is, perhaps, interesting 
to note that the difference between 
rubber cable in casing and in iron 
tube in air (i.e., laid along the floor) 
is very small. When, however, 
the iron tube is embedded in plaster 
the cooling is distinctly better, 
the curve being nearly tho same 
as that obtained with the lead- 
covered single cable. 

Figs. 2 and 3show the resulta for 
the whole series of cables tested in 
current-density per square inch of 
conductor for а given temperature 
rise. Each of the cables examined 
was run with a steady current 
until a final maximum rise of 
temperature above that of the sur- 
rounding air was attained, the time 
ranging from two up to five or six 
hours. | 
For each type of cable and each condition of running а curve was 
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CURRENT DENSITY AMPERES PER SQUARE INCH. 
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AREA OF CROSS SECTION IN SQUARE INCHES. 
Ею. 


variations of air temperature very well. Th^ room іп which the tests n ! | 
were made was specially adapted for constancy.of temperature and | drawn, showing, for a specified final temperature rise, the connection 
| was free from any draught. | | between the cross-sectional area S and the current-density г. It was 
| An interesting point was raised by Mr. Wordingham in connection found that in certain cases—t.e., single rubber-covered cables in air 
E with this method of determining the temperature rise. Ц was that end In wood casing and paper-insulated lead-covered cables, both 
E there was a possibility of the strands of the larger cables when hot | single and concentric—the connection between cross-section and 
coming into better contact than when cold, and that, consequently, 
\ the resistance of the conductor would not rise proportionately with 
the temperature. This point was investigated by enclosing the 
0:5 sq. in. paper-insulated lead-covered cable in a long wooden box, 1800 
which was heated by means of woven resistances to a temperature 
| of 50°C. As the temperature coefficient of the conductor was thus 
| found to be 0-396 per cent. per degree Centigrade, as against 0-40 per 
cent. obtained by th» more accurate method of measuring the 
separate wires in an oil bath, the variation in resistance, if any, duc to 
tightening of the strands does not affect the accuracy of the results. 
The temperature determined throughout the tests is, of course, the 
mean temperature of the conductor over its cross-section, and not the 
maximum to which апу раге тау have risen. Dr. А. Russcll has 

stated that the temperature difference is very small. | | 
In order to ensure that there was по extrancous heating or cooling 
at the ends, the connections from the cable to the standard resistanco 
were made with cable having the same cross-section аз that under 
tests, the joints were wrapped with canvas wrapping and the potential 
| leads from the cable to the bridge were taken off at а point just inside 

2 joints. ou | 

ына ЖУ was taken from a large battery and wes kept quite 
steady throughout the tests. | | | 
[n order to ascertain if there was any large difference between the 
heating with direct and alternating current, u test was made with tho 
paper-insulated lead-covered cable and the rubber cable 0-5 sq. in. 
section with alternating current of 50 cycles per second. The cable 
was heated by means of alternating current, the measurement of 


A Rubber covered Cable in Air, 


E. Lead covered paper insulated 
single Cable. 


Lead covered paper insulated 
concentric Cable, inner lead. 
Current Density as allowed 


by LEE Rules, 1907. 


MF 


CURRENT DENSITY, AMPERES Per Square Inch 
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resistance being made by changing over to direct current imme- 
diately before the observation was made, | The results agreed with 
those ‘obtained with direct current to within about 3 per cent., this 
being within the probable limit to which the alternating current was 

, onstant. 
go dem small cables (1/14, 3/18 and 7/21) were first tested 
to ascertain the difference between stranded and single conductors. 
In order to make a correct comparison, the results were corrected for 
the small differencee in cross-section between the conductors. It 


AREA of CROSS SECTION in square inches. 
Fia. $3. 


current-density could be fairly represented by a formula of the type 
i=K(D/S)", where n is a constant and K depends on the system of 
units adopted and the amount of the temperature rise. If i is the 
current-density in amperes per square inch, S the cross-section of the 
copper in square inches, and D the diameter of the outside covering of 
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the cables in inches, then, for a rubber-covered cable in air, i= 
364 (D/Sy-59; for similar conductor in casing #309 (D/S)0*5, 


and for a lead-covered cable, 1= 429 (D/S)€5, the temperature rise 
For a 30°F. rise К is 457, 358 and 


536 respectively for the above three types, n being unchanged. 


assumed in each case being 20°F. 


For а 50°F. rise К = 688 for а lead-covered cable. 


The authors next explain the reasons which suggested the use of | 
this particular type of formula, this being obtained and the various 


constants discussed. 
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_ CORRESPONDENCE. 


[o s) 


| THE ORIGIN OF * ATMOSPHERICS " IN WIRELESS 


TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Аз Dr. Erskine-Murray now proposes to use directive 
aerials for his investigations on the origin of “ atmospherics,” 


ii may be of interest to state that in the early days of 


CURVES SHOWING HEATING OF 1945 CABLE LAID UNDER VARIOUS CONDITIONS 


Curve Nol Paper insulated lead cover cd cable 


AO 00 - 
Current In Amperes 


Fic. 4. 


The dotted curves marked X in Figs. 2 and 3 give the current- 
density allowed by the present (1907) Wiring Rules. 


laid out along floor. 

No2 Rubber covered,in iron tubing,each 
conductor т separate Lube. 

No3 Rubber covered, lagg d with blenlel 
along its whole length 

№ 4 Rubber covered, laid inside в ventil 
ating shaft, along whicha current of 
air ab about !6'C was being drawn 
by a fan 

Na 5 Solid bare copper conductor, of the 
same cross section аэ the stranded 
Cale, suspended in still air from ine 
sulator Supports 

No 6 Paper insulated lead covered cable 
buried direct in wet earth 4 ft down 

Na Z Paper insulated lead covered cable 
enciosed т Ў earthenware pipe and 
buried, same as No 6 

No.8 Rubber covered cable т earthene 
ware troughing filed n with bite 
umen and bur'ed.same as No.6 


directive aerials (1907) it was noticed by the writer, and 
also by Messrs. Bellini and Tosi, at the Dieppe station, 
which was fitted with a directive system, that such atmos- 
pherics as were received on the directive receiver were 
by no means uniformly distributed in azimuth; and 
though the idea of using these aerials for this purpose 
has only lately suggested itself to radio-telegraphists, 
meteorologists were quick to see the important in- 
formation which directive aerials might give them. In 
the latter part of 1908 a Bellini-Tosi directive receiving 
aerial with radiogoniometer was installed at the Meteoro- 
logical Observatory at Antananarivo, in Madagascar, in 
order that observations of atmospheric discharges could 
be carried out, and, as this was over two years ago, 16 
would appear that a considerable fund of information 
should already be available, especially as the station 
is situated where there should be abundant material 


for observation.—I am, &c., 
London, W.C., May 22. L. H. WALTER. 


NEW DEMONSTRATION ROOMS OF THE WEST- 


m 


It will be seen 


MINSTER ELECTRIC SUPPLY CORPORATION. 


Further evidence of the publicity campaign which has been 


‚Бу the engineers responsible for large cable 


that this gives a temperature rise of about 20?F. for cables of from 
0-05 sq. in. to 0-15 sq. in., rising to rather more than 30°F. for cables 
up to 1 sq. in. section. For cables smaller than 0-05 sq. in. the tem- 
perature rise with the current-density at present allowed is much 
less than 20°F. 

“Tests under Extreme Conditions.—In Fig. £ are shown results 
obtained with 19/14 cable laid under various conditions. 

The question of the heating of buried cables is a most important 
one. It has been somewhat outside the scope 
of the present work, however. So far as the \ 
authors are aware, no attempt has been made 


systems to determine the temperature rise in 
the cables aslaid. It would not be very difficult 
to obtain data of this sort, which would be 
extremely valuable. A test of the voltage drop 
along a length of cable from the distributing 
station to the first distributing box at various 
currents or conditions of loading could be easily 
made. It would, however, probably be insufti- 
cient to take the total volts at each end of the . 
cable, аз the difference would be so small, but 
if a small wire were run back along the cable 
the voltage drop could be taken sufficiently 
accurately on a low-reading voltmeter. 


Intermittent Load Tests.—The extent to which 
the nominal rating of cables might be modified 
Where the load is intermittent in character was 
also investigated. The authors of the present 
Paper took а period of four-minutes' running. 
followed by six-minutes’ rest, and, as a variation 
of this, a period of two-minutes' running 
followed by three-minutes’ rest ; and in eaeh 
case measured the rise and fall of temperature 
gomg on in the cable under these conditions of 
working. А 19/14 rubber-covered cable, the 
nominal rating of which under the new rules is 
113 amperes, was chosen for the test, and was run 


organised by the electric supply companies of London was the 
opening on Wednesday last of the new demonstration rooms of tho 
Westminster Electric Supply Corpn. at their main offices in Eccles- 
ton-place, Belgravia, S.W. This Company has for some years 
demonstrated on a small scale the capabilities of electric lighting 
and electric appliances, but the extensive and exceptionally well 
equipped new demonstration rooms should enable the Company to 
develop the publicity side of their undertaking in a more effective 
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Fic. 1.—Моркт, ELECTRIC KITCHEN IN THE NEW DEMONSTRATION Rooms 
For THE WESTMINSTER ELECTRIC ScrPLY Coren, 


at 50 per cent. overload, The results show that in the shorter period | manner. Тре equipment and arrangement of the rooms certainly 


the maximum peak of the temperature curve just reaches the 20°F. 
imit. In the case of the“longer period that limit is slightly 


exceeded, 


| tions of its capabilities; 


leave little to be desired, and visitors cannot fail to be impressed 
both by the attractive display of apparatus and by the demonstra- 


F 


Aid 
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In this connection the greatest credit is due to the Company for ' the bare conductor in which it is desired to determine the current 


the effort which they are making to populerise the use of electrical 
energy for purposes other than lighting. А model kitchen is included 
in à bav of the main room, and in addition to the demonstrations 
which will be given of the use of various electric-cooking utensils, 
ladies will be invited to send their cooks to the Company's rooms to 
investigate and obtain experience in the actual use of electrical 
apparatus. Moreover, the attendant will visit consumers! houses 
to instruct and advise on the use of electric-cooking apparatus. so 
that consumers are not likely to refrain from adopting electric 
cooking on account of ignorance of its possibilities. As regards 
cost, the Company are satisfied that electric cooking with energy at 
14. per unit is no more expensive than gas at 2s. per 1,000 cubic feet. 

We noticed in the model kitehen, of which а view is given in Fig. 1, 
that а constant supply of electrically hoated water 13 obtained from 
а "'lherol " water heater. А “ Tricity” cooker is also much in 
evidence, and visitors to the rooms on Wednesday last were able to 
&umple а number of foods cooked in this oven, verifving for them- 
sclyes the statement that electrically cooked food surpasses in flavour 
that cooked by ordinary methods. 

As regards the main showroom, of which a view is given in Fig. 2 
herewith. the Company has had more especially in view the practical 
application of the various systems that may be employed, rather 


Fig. 2.—New DEMONSTRATION Room AT THE OFFICES OF THE WESTMINSTER 
ELECTRIC SUPPLY CORPN. | 


than the exhibiting of fittings. The room is particularly adapted 
for displaying various lighting effects, and for this purpose the 
illumination lis been arranged with groups of lamps to produce the 
following results: Upward reflection, downward reflection, con- 
cealed cornice lighting, lighting by brackets on the walls, &c. А 
varticularly pleasing and soft effect is obtained where white silk 
shades are fixcd under the lamps. This gives diffused light below, 
as well as upward reflected light. | | 

As will be noticed from the view of the demonstration room 1i 
Fig. 2, various types of clectric radiators are shown, whilst among 
other apparatus may be mentioned a vacuum eleaner, à knife 
cleaner, a Hoor polisher, flat irons, &с. | 

In conclusion, we need scarcely add thit the demonstration room 
has been most tastefully decorated and furnished. and the Company 
are to be congratulated on what is one of the best arranged exhibi- 
tions of electric apparatus we have seen. 


SN E = = ананан 
THE *AMPALL." 


Although the customary method of measuring tlie eurrent оше 
an ammeter in the circuit, cases fre- 
quently arise where it is inconvenient or dp ~ d 
circuit for the purpose of oe an e UNE 2 ue $ E и 
instrument which has just been расса on Uto fec О, . R. W. 
Pu Newton Avenue Works, New е ab оди 
amount of current to he ascertained шш s та. E a р 
The apparatus, which is illustrated in та ns E pus 
* Unipivot ” millivoltmeter, a contact bloc hd prn os н 
and plug leads. The contact block is strapped by їеаїде | 


in à conductor is to include 


| 


flowing, the plug leads are connected up and the reading of the milli- 
voltmeter noted ; this reading multiplied by the cross-section of the 
conductor in square inches gives the value of the current in amperes, 
In order that this may result, the millivoltmeter scale is arranged 80 
that it reads 1,000 when the difference in potential het ween the con- 
tact points is 2 millivolts; and the distance between the contact 
points on the block strapped to the conductor is arranged so that 
there is а P. D. of 2 millivolts when the conductor is carrving 1,000 
amperes per square inch. ‘This distance is approximately 27 in. 

It will be seen, therefore, that the millivoltmeter reading gives tho 
current densit y in the conductor ; and the product of this reading and 
the area of the conductor furnishes the required value of the current 
flowing. Ап import^nt feature of tho instrument 13 that it enables 
the amount of current from a fraction of an ampere up to any value 
to be ascertained, and there is always an open reading on the scale, 
The method of using the apparatus and of fixing the contact block 
will be clear from Fig. 2, which illustrates the Атра in use for read- 
ing the current in а copper battery connection. — It must be noted 


Fia. 1.—ТнЕ “AMPALL? ок Mr. В. W. PAUL 


that the instrument is calibrated for copper conductors, so that with 
conductors of other metals, the reading must be multiplied by the 
percentage conductivity and divided by 100, or else the distance 
between the contacts must be correspondingly altered. 1n the casc 
of a flat conductor, or one of irregular shpe. no difficulty arises in 
attaching the contact block, which is arranged so that it presses 
against the surface. We may mention that the apparatus has re- 
cently been employed successfully for conductors measuring 5 in. by 
2 in., and it should prove valuable for measuring currents in various 
parts of power or lighting systems, and in connection with electrolytic 
or furnace work. A simple circular slide rule is also provided ; this is 
graduated both in square inches and in sizes of stranded cables, and 
enables the value of the current to be read off quickly. 

Attention must, however, be called to the fact that the Ampall is 
not intended for use as a precision instrument, but in unskilled hands 
readings can be ascertained within a few рег cent. Exact results can 
be obtained in skilled hands if due regard be paid to the conditions of 
the test. Thus, the instrument does not compensate for the rise in 
temperature of the copper conductor under test. Аз. however, a 
rise in temperature of 20°F. covers the majority of cases, the distance 
apart of the contacts has been fixed on the assumption of a tempera- 
ture rise of 10 F. (the actual distance apart of the contacts is 2-87 in.). 

In addition to its use for measuring current the Ampall provides a 
simple means of testing the conductivities of contacts, joints, fuses, 
or materials generally. For this purpose hi wdened steel points (seen 
at the top of Fig. 1) and a copper resistance (scen in the foreground 
of Fig. 1) of 20 microhms for use as a standard are included. The 
standard 20-microhm resistance requires to be inserted in the circuit. 
By taking readings on the millivoltmeter of the P.D. across this resis- 
tance and across the contact or bar to be measured, the conductivity 
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can be at once obtained. Where it is possible to adjust the current, | One of the most interesting systems that we have seen is known 
the procedure can be simplified by adjusting the current so that a | asthe “ Carleon." This is due to Mr. Gavan тир, of Medina Works, 
reading of 200 is obtained on the millivoltmeter across the 20 | Kew Green, S.W., and brief mention of it was made in our “ Indus- 


microhm resistance. The unknown resistance in microhms is then | trial Supplement ” of Feb. 17 last, though, unfortunately, the name 
of the inventor was incorrectly stated as Turig. Мг. шир has been 


obtained by dividing the reading by 10. The apparatus is seen in | 

Fig. 3 in use for testing the conductivity of a carbon rod. Ап exten- , engaged on the problem of car lighting for many years, and produced 
a special dynamo for this purpose as early as 1898, The present 

“ Carleon " generator is constructed on different lines from those 


[eed 


| constant over a wide range of speed by varying the air-gap between 
the armature and the field magnets. 


wow BRASS END PLAT 


~ 


"^w 


$ | - * eren — ыы, 
"mec "T Impp < 


RILALIZA Mi a AU EU os i=] à 2 


r Slee 


^» ге" 


WELDLESS STEEL TUBE 
ара ee eee 


Fra. 2.—Tue " AMPALL " IN USE FOR READING THE CURRENTS IN A Ваттеву. Fic l.—DrAGRAM ILLUSTRATING PRINCIPLE OF “CARLEON " GENERATOR 
sion piece of 90-ohms resistance is also provided, and can be easily 
fixed to the plug contacts ; as the resistance of the millivoltmeter is 
10 ohms, the use of the extension picce results in the scale reading 


As will be seen from Fig. 1, the armature is cone shaped, and ita 
position relative to the field magnets is adjusted by a centrifugal 
governor. The total travel of the armature is ljin., and in its 
limiting position each air-gap is # in. This position, however, is 
not likely to be reached, since at 4,000 revs. per min., the armature 
is only displaced lin. The lower limit at which the armature 
supplies current to the lamps or battery is 1,400 revs. per min. 

The generator, of which a view of an early type is given in Fig. 2, 
is a four-pole shunt machine, and four brushes are used to collect 
the current from the commutator. Two additional brushes are 
attached to the end of tho spindle and are displaced radially by 
centrifugal force when the armature is rotating, their position being 
controlled by two springs. Each of these brushes, which are not 
indicated in the diagrammatic representation of the generator in 
Fig. 1, and which are insulated from one another, comes into contact 
with at speeds above 1,400 revs. per min. and short-circuits two 
insulated brass rings fixed inside the generator casing. This serves 


directly in microhms. 
As illustrating a further use of the Ampall, we may mention a case 


where it is occasionally required to read the current in a number of 
circuits. For this purpose it is not necessary to fix ammeters 
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Fic. 2.—EaARrv ТҮРЕ or “ CARLEON" GENERATOR, 


Fic. 3.—TESTING THE CONDUCTIVITY OF A CARBON Кор. 
to connect the armature to the main terminals of the machine when 
the normal] voltage is reached, so that a switch is unnecessary, The 
maximum output of the machine is 10 amperes at 15 volts, but a 
smaller generator is being put on the market to meet the require- 
ments of taxicabs. The larger generator weighs 211b.; its overall 
length is 84 in. and its diameter 6 in. 

"The battery is connected permanently to the terminals of the 
machine, so that charging takes place whenever the generator runs 
at a higher speed than 1,400 revs. per min., the pressure being 14 - 15. 
volts. The storage battery marks a new departure in the construc- 
tion of accumulators, neither lead nor acid beíng employed. Опе 
set of plates consists of zinc and the other of a star-shaped carbon 
rod embedded in а block containing manganese peroxide, graphite, 
zinc chloride and sal ammoniac. These ingredients in certain pro- 
portions are made into a paste with distilled water and pressed into 

а block containing the star-shaped carbon at the centre. The 

Constant voltage at varying speeds of the engine, and of ensuring | electrolyte comprises crushed oats, crushed rice, zinc chloride and 
that the battery shall not be subjected eithor to insufficient or unduly | sal ammoniac. The cell is therefore of the dry cell Leclanché type. 

j ^ Ten cells are employed and the advantages claimed for the battery 


heavy charging, 
S 


or shrnt: in each circuit, but a contact block would be tied to any 
р of each circuit and leads brought to the contacts of a multiple- 
Way switch; the contact blocks being adjusted to suitable lengths, 
direct readings in amperes are obtained on an “edgewise” 
Unipivot instrument. 


THE “CARLEON”’ SYSTEM OF LIGHTING FOR 
MOTOR CARS. 


—— 


During the last year or two considerable attention has been paid 
to the problem of providing a satisfactory svstem of electric lighting 
for motor cars. The difficulties to be overcome in evolving such a 
System are many, among thom being that of obtaining a practically 


| usually followed, the voltage of the machine being maintained 
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are that there is no paste to fall out and make short-circuits, no acid 
or fumes, во that the terminals cannot be corroded, its weight is 50 
per cent. less than that of lead accumulators, it requires no attention 
and is absolutely fool-proof. In this last-mentioned connection it 
is interesting to note that the battery is claimed to be in no way 
injured by heavy charging currents. Thus, a current of 30 amperes 
has been found to cause no harmful results. In other respects the 
battery, which is at present being manufactured in the 40-ampere- 
hour size, is charged and discharged in tho usual manner. A dis- 
advantage is that during normal discharge its voltage decreases 
from 1:5 to 0-9 volts, so that when the speed of the engine falls below 
the minimum for charging, а decided diminution in light is obtained 
on the lamps. Ав а good light is usually of particular importance 
when bringing a car to rest rapidly this feature must be off-set against 
the disadvantages of lead accumulators. The latter can, however, 
be employed with the“ Carleon " generator if desired. The weight of 
the 40 ampere-hour battery mentioned is 26 lb., and its dimensions 
are 16 in. long, 7 in. wide, and 73 in. high. 

Attention may also be called to the “ Carleon” motor lamps. 
Fig. 3 shows a sectional view of one of these. А special feature is 


5, 


Fic. 3.—“ CaARLEON Lamp.” 


the reflecting hyperbolic mirror, made of double glass, silvered 
between. By this method of construction, the brightness of the 
reflectors remains unimpaired. The light passes through a concave 
lens and is projected through an annular dioptric lens ir a parallel 
beam of light straight in front of the car. It is claimed that all 
glare and dazzle has been eliminated by this arrangement of lenses. 
It is interesting to notice that no special shape of lamp bulb is neces- 
sary, it being possible to employ any bulb up to 2 in. diameter. 


Electric Traction in Switzerland.—Some weeks ayo we 
announced that the Swiss railway authorities were taking steps 
for an extensive electrification of their lines. We understand 
from “ The Times Engineering Supplement ” that the authori- 
ties have already acquired several concessions for water power in 
the region of the Simplon, in the cantons of Uri and Ticino, and 
elsewhere ; and now they have just concluded an agreement with 
the authorities of the canton Valais. Ву this agreement they 
obtain the right to utilise the power of the waters of the Rhóne 
between Fiesch and Morel, where electricity works are to be 
built. On the Gothard line about 10 miles of water conduits 
have been built between Arolla and Bellinzona, preparatory to 
the electrification of this line from Lucerne to Chiasso. It is 
calculated that between 25,000 and 30,000 н.р. will be obtain- 
able from these works alone. "The concessions for utilising the 
water power on both sides of the Gothard Pass, in the cantons 
of Uri and Ticino, have also been secured. The electrification 
of the railways will naturally entail а heavy initial cost, the 
price paid for the concession in the Rhone Valley alone having 
been £15,200, besides an annual payment of £1,600. It is 
estimated that when the Valais works are ready the minimum 
yield of power will be 15,500 H.P, 


PARLIAMENTARY INTELLIGENCE. 


lo ————ÀÀ 


POST OFFICE ESTIMATES. 


On Thursday evening last week the House of Commons went into Com- 
mittec of Supply on the Post Office Estimates, when 

The Postmaster-General (Mr. SAMUEL) explained that the vote for the 
year (amounting to over £21,000,000) exceeded that for last year by 
£1,750,000, due mainly to the taking over by the Post Office in January 
next of the business of the National Telephone Co.; £480,000 was re- 
quired for the first quarter's working expenses and £131,000 in соппес- 
tion with the inventory and for rearrangements of telephone equipment, 
the total amount in respect of the transfer of the Company being £798,000. 
The balance of the increased expenditure was due to normal growth of 
Post Office work (£343,000), to telephone repayment charges, provision 
of a new cable ship, &c. The estimated revenue was £25,740,000, in- 
crease £2,000,000. The estimated Post Office profit for the year would be 
£4,615,000, increas: £666,000. 


Postal Reforms. 


Mr. Samuel announced that he proposed on Coronation Day to issue post- 
cards and letter-cards at 4d. and 14. respectively, that was, at the face value 
of the stamps upon them. The actual cost of the postcard to the Post Office 
would be Ad., and it was impossible to defend the present charge of a 
farthing. A satisfactory margin of profit would still remain. Не pro- 
posed to make two alterations so as to meet objections of the stationery 
trade. He saw no reason why the Post Office should supply postcards at 
the face value and give wholesale firms special facilities for obtaining 
their stationery for nothing, and he had made arrangements to discon- 
tinue the practice of selling postcards in uncut sheets. And, further, 
he had made arrangements to allow the free stamping of official stamps 
upon any postcards privately manufactured and presented for stamping. 
He also proposed to sell 2s. worth of stamps for 2s. in the little books 
hitherto containing only 1s. 1134. worth of stamps. Also on Coronation 
Day the public would be able to obtain most of the stamps of the new 
issue bearing the image of King George. He proposed to improve the 
perforation of stamps and letter-cards, and after the new issue had been 
made he would place on sale postage stamps in the form of rolls as well as 
sheets. In consequence of representations from Chambers of Commerce 
and the trade there would also be provided in the near future halfpenny 
certificates proving that the letters to which they referred had been 
posted, but the use of these certificates would be no substitute for regis- 
tration. Another change to be shortly carried out affected the rates for 
foreign parcel post. This country ex ported more than £5,000,000 worth 
of goods in that way, and showed an increase of 60 per cent. in the last 
seven years. Many of the rates were higher than those charged by Ger- 
many. The English portion of the foreign parcel post rate was at pre- 
sent öd. for parcels under 2 lb., 10d. for packets of less than 71b., and 
Is. 3d. between that weight and 11 Ib., and he proposed a reduction of 
about 50 per cent. in those charges. The loss to the revenue would be 
£19,000 a year, but that would, he was confident, be speedily recouped by 
growth of the business. On May Day he had the pleasure of sending to 
and receiving from the Postmaster-General of Australia messages of con- 
gratulation on the coming into operation of the 1d. post from the Com- 
monwealth to the United Kingdom, thus completing the system of 
Imperial penny postage with the exception of a few small islands in the 
Pacific. 

Submarine Cable Communication. 

The subject of ocean cable communication had been fully considered, and 
he had decided that the control of the rates should be secured by means 
of the licences granted for landing cables on our shores. Аз these licences 
came up for renewal they would set forth that if, in the opinion of the 
Government, cabling rates were excessive, formal objection would be 
taken to them, and if the owning company disagreed with this objection, 
it would be referred to arbitration. He considered cable companies were 
entitled to much credit for their readiness to listen to representations 
made to them, particularly in one direction. They had all consented 
to a large reduction in the rates charged for plain language telegrams of a 
non-urgent character. He had been negotiating with all the leading com- 
panies with headquarters in England, and both the Atlantic and the 
Eastern group of companies had agreed to reduce their rates by 50 per 
cent. for telegrams in plain language. Arrangements were also being 
made for accelerating the telegraphic service between this country and 
the Continent by the adoption of new telegraphic appliances, and new 
cables would be laid where required. 


Wireless Telegraphy. 


The year had seen a rapid extension of the erection and use of wireless 
telegraphy. His predecessor (Mr. Sydney Buxton) purchased the coast 
stations belonging to the Marconi Co. and Lloyds, and these were now 
being operated by the Post Office. The purchase had proved wise and 
far-seeing. During the year the number of ships fitted with wireless appa- 
ratus had increased from 130 to 290. Marconigrams had increased 60 
percent. over the previous year. He now proposed to erect new stations 
at or near Newcastle-on-Tyne and on the island of Valentia. Wireless 
telegraphy, by & curious coincidence, had been brought prominently 
before the notice of the public by its use in the sensational murd>r case 1n 
which Dr. Crippen was concerned, and it would be remembered that the 
electric telegraph was originally regarded by the public as a toy, and it 
was not until a murderer, who had escaped from Slough. was appre- 
hened as he waa leaving the train at Paddington railway station, that th 
public took a real interest in the electric telegraph. | 
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Telephone Transfer. 
oped to be able to introduce the Telephone 


After Whitsuntide he 1 
During the year there had been a satisfactory develop- 


Transfer Bill. 
ment of the Post Office telephone system, the increase representing 13 per 


cent., while the revenue from the trunk wires had increased by 15 per 
cent. Another interesting feature had been the laying of a submarine 
telephone cable of a new type between this country and France. This 
would afford improved hearing and would extend the length of tele- 
phonic communications with the Continent. He was waiting for the 
French Government to construct certain new land lines and to lay a new 
telephone cable, and when these additional facilities were available he 
hoped to b» able to reduce by 50 per cent. the charges for telephonic 
communication between England and France. Не was also endeavouring 
to develop in this country a system of rural telephones similar to that 
which existed in America, and the Post Office was offering the unlimited 
us? of a telephone for £3 per annum t» any farmer who was willing to join 
with his neighbours (there must be not less than five on a“ party " line) 
in subscribing to the telephone system. 
Conditions of Service of Employees. 

After referring to the work of the Savings Bank Department, Mr. 
Samuel dealt with the question of the conditions of the services con- 
nected with the Post Office. In regard to the subject of remuneration, 
it was, he said, impossible to go into isolated cases of the telegraphists in 
the six largest towns, of the London sorters, or into matters connected 
with the other branches of the service ; if a nv revision of the general posi- 
tion was to be made it must be a general revision affecting the whole staff, 
numbering now some 217,000 persons, who, when the National Tele- 
phone Co. was taken over, would be reinforced up to the number of 
236,000. At the same time, however, he must agree that the recom- 
mendations of the Hobhouse Committee could not be allowed to stand for 
alltime. The work of the telephone operator, it was agreed, put a great 
strain on the nervous system, and it was necessary to take steps to miti- 
gate that as far as possible. He had consulted the medical officers and 
had arranged that certain improvements should be adopted. Some of 
the operatora were employed for six hours one day and 10 hours another 
In order that the working of a particular exchange should be facilitated. 
Ten hours was too long, and would be abolished. Other improvements 
were т prospect, including an improved headgear. They were also ex- 
perimenting with a special type of chair, so that operators and others need 
not be subjected to periods of continuous standing. 

Finally, the right hon. gentleman dealt with the boy messengers and 
the future position of the lads who enter that service. The entire state- 


ment was received with much interest. 


NEWCASTLE-ON-TYNE CORPORATION BILL. 


The tramway clauses of this Bill were passed by a Select Committee 
of the House of Commons last week. Оп Friday it was explained to the 
Committee that the Corporation had come to terms with the Newcastle- 
on-Tyne Electrie Supply Co. and the whole of the questions between the 
Company and the Corporation had been settled. By the agreement the 
Corporation are to take all current required by the Corporation for any 
purposes outside the city boundaries, except for the existing tramway at 
Gosforth, at a price which would be found satisfactory to the Corporation. 


COAL MINES BILL. 

This Bill was further considered by Standing Committee B of the 
Hons? of Commons on Tuesday. 

In regard to clauso 16, which provides for monthly inspection of mines 
on behalf of workmen by two of their number or any two persons, not 
being mining engineers, wh» are practical working miners, Mr. MASTERMAN 
offered to accept an amendment to provide that the practical working 
miners appointed. must have had not less than five years’ practical expe- 
Tienee, 

Mr. MARKHAM proposed that workmen's inspectors should, in the 
event of an accident occurring in a mine, be allowed to go, * together 
with any repres2ntative of the workmen, or with a mining or electrical 
engineer selected by the workmen,” to the place where the accident oc- 
d. and to make such inspection as might be necessary for ascertaining 


eurred, 
the cause of the accident. The men should have an opportunity of ob- 
The men’s inspectors, how- 


taining the best advice in ease of accident. 
ever, had not any knowledge of scientific mining, or of the electrical 


Working of a mine. 

Mr. MasTERMAN accepted the amendment with tho addition of the 
Word " legal" before “ representative.” 

Clause 16, as amended, was added to the Bill, as were also clauses 17, 


18 and 19. 
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Raral Telephone: —In the House of Commons on Wednesday the 
Postmaster-General (Mr. H. Samuel) stated, in reply to questions, that 
there would be no objection on the part of the Post Office to accept as sub- 
seribers for the proposed farmers! telephones other persons connected 
with rural industries, who lived a considerable distance from a telephone 
exchange, т general, however, traders of various classes who lived in 
the immediate vicinity of a telephone exchange would not find that it 
Suited the conditions of their business to share a line with a number of 
other subscribers, and the ordinary exchange lines were better suited for 
their Purposes, If country doctors thought it convenient, and were able 
to fulfil the requirements as to thes eheap telephones, he did not, as at 
Present advised, зло any objection to theirinelision in the scheme. . 


Greater London Railway Bill,—During the week a Select Commit - 
tee of the House of Commons heard further evidence in favour of this Bill. 


On Wednesday evidence was taken on behalf of the L. & N.W. Railway 
Co. in opposition to the scheme. | 

Mr. HERBERT WALKER, outdoor goods manager for the southern вес- 
tion of the L. & N.W. Co., challenged the financial figures of the pro- 
moters. To pay а dividend of 4 per cent. on the proposed ordinary 
capital of £4,000,000 the projected railway would have to earn a gross 
revenue of £533,333 per annum. That meant earning £177 per mile per 
week over the whole length of 57 miles, or £205 over the 50 miles which 
were given as а through run. This was considerably more than twice as 
much as the Great Eastern and 33 per cent. more than the Tilbury line 
earned. Не did not think the railway would get one-fourth of the pre- 
sont dock traffic, but, even if it did, that would provide an annual revenue 
of something under £30,000. 

Birmingham Extension Bill.—This Bill was finally passed by a 
Hous? of Commons Committee on Friday and now awaits Royal Assent. 
The Bill extends the municipal boundary so as to include Handsworth, 
Aston, Erdington, Yardley and a portion of King's Norton and Northfield 
and the tramways and electricity undertakings in those districts will also 


be acquired by the Corporation. 
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British Westinghouse Electric & Mfg. Co., Lid, v, Underground 
Electric Railways Co. of London (Ltd.) 


This case came before a Divisional Court (Mr. Justice Pickford and 
Mr. Justice Lush) on Tuesday, on a motion by the British Westinghouse 
Co. to set aside an arbitration award in regard to an alleged breach of 
contract for the supply of turbo-generators to the Underground Co. 

Bir А. Cripps, K.C., Mr. Disturnal and Mr. Tangye were for appellanta, 
and Mr. J. Roskil, K.C., Mr. A. B. Shaw and Mr. L. Macassey for 
respondents. | 

Sir A. CRIPPS, K.C., said the question for the Court was of great im- 
portance, involving a complicated matter of law, and important also in 
relation to the amount of money involved, some £120,000. What he had 
to show in order to succeed was, first of all, that there was an error in law 
on the face of the award, and, secondly, that what had been done upon 
that matter of law on the face of the award was in itself bad. The main 
point which he raised on that, although very important, was a short one. 
Respondents (the Underground Electric Railways Co. of London) gave 
an order to the British Westinghouse Co. for the supply of certain tur- 
bines with motive machinery for the supply of clectrical energy for 
their underground railway system. They supplied the turbines, but 
were told by the arbitrator that they were not in accordance with the 
terms of the contract. The breach had been admitted, and the question 
was as to how the damage in consequence of the breach should be settled. 
The question between the partics arose after the turbines were admitted 
to be bad so far as the contract was concerned. After they had been 
running for а time the Underground Co. substituted Parsons turbines, 
and appellants said that the measure of damages, under the circum- 
stances, should be only the additional cost thrown upon them by running 
the Westinghouse turbines and substituting Parsons turbines. By the 
substitution they had mitigated the damage, a matter which ought to 
have been taken into account in the award. They were agreed that up 
to the point of the substitution of the Parsons turbines there had been 
damage; but appellants said that under the conditions disclosed in the 
substitution of the Parsons for the Westinghouse machine respondents 
not only mitigated the damage, but obtained a great benefit or profit 
for themselves which ought to have been considered in estimating the 
measure of damage. When they had got to that stage they asked the 
arbitrator (Mr. Lyttleton, K.C.) to state a case for the opinion of the 
Court. That case was stated and heard before the Divisional Court. 
For present purposes he would assume that the opinion of the Divisional 
Court was against him on the points submitted, but the question was how 
far benefit or profit was to be taken into consideration in estimating the 
true rate of damage. If their lordships thought that this Court would 
be bound by the opinion of the other Divisional Court to which the 
points were submitted by the arbitrator's case, then they would have to 
go to the Court of Appeal. 

Mr. Justice PicKForD said that the Court was of opinion that it ought 
to follow the decision of the other Divisional Court. 

Sir А. Cripps said that the same points would arise as those which were 
discussed in the Divisional Court over which the Lord Chief Justice pre- 
sided. If the arbitrator had followed the judgment he had not followed 
the advice given by the Lord Chief Justice. 

Mr. Justice PICKFORD said that what the arbitrator would have to 
follow would be the answers to the questions which he had submitted for 
the opinion of the Court where they were answered by the judge specitically 

Sir А. Cripps said that the Lord Chief Justice had not answered the 
questions simply in the affirmative or the negative, because he did not 
think he would be doing justice to the case by so doing. The first point 
was whether, as a matter of law, they were entitled to bring to the mind 
of the arbitrator that the true cost was not what had to be paid, but. 
whether they obtained beneficial results. In all cases of damage they 
eame back to the simple test of cost in order to arrive at the true measure 


of damage. Respondents alvo contended that they were entitled to 
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recover the cost of the installation of the Parsons machinery. Ц was 
almost impossible to answer the questions submitted by the arbitrator 
with a simple “ уез” or “ no ” apart from the context of the judgment. 
What appellants said was that they must ascertain the actual cost to 
which respondents had been put, bearing in mind that the Parsons 
machines had a larger scope than the old turbines, and could be worked 
much more economically. Owing to the march of invention, the Par- 
sons machines were much better than the old ones, and could the 
arbitrator award as damages the whole cost of putting in a much better 
machine—machines which would work under conditions that would 
save respondents £20,000 a year? 

Mr. Justice Lusu: You say that they are putting a heavy profit into 
their purse. 

Sir A. Cripps said that it was not for the Court to say what the amount 
of the profit was, but the whole effect of the substitution must be taken 
into consideration. The arbitrator was entitled to take into considera- 
tion the effect of the Parsons machines, and he said that on that account 
mitigation of damages must be brought in. The arbitrator had stated 
а case on certain points of law, and judgment was given by the Divisional 
Court on those points, and that judgment formed partof theaward. Не 
could not imagine a more important point for discussion in a case of that 
kind than how to get at the true costs. To do that they must have the 
set-off of the benetit from profit. 

Mr. Justice PickForp: You are really asking us to say whether the 
answers which appear on the record of the Divisional Court are right or 
wrong. 

Sir A. Cripps said what he desired to argue was that, in face of the 
questions, it was impossible to answer them with a simple ** yes " or“ по.” 
They were partly questions of fact and partly of law. 

Mr. Justice LusH said that the Court could only deal with the motion 
upon the assumption that there had been a mistake on the face of the 
award. If they could show that the arbitrator was not understood 
accurately by the Divisional Court then they could appeal; but that did 
not appear to b» go in that case. 

Mr. Возкил, K.C., for respondents, said that the Divisional Court, 
in giving their opinion, had answered certain questions, and from that 
decision he contended there was no appeal. He did not think it right 
that he should be kept out of the money because the other side wanted 
time. If it were decided to take the case to the House of Lords, there 
would be a delay of at least another year. 

. Mr. Justice Ріскғово : If you want security I have no doubt it can be 
given. 

Mr. RosKILL said that the costs were enormous, the out-of-pocket 
expenses alone amounting to some £13,000. The question of costs, apart 
from the question of security, was one which pressed rather hardly upon 
his clienta. 

Mr. Justice Рїскковр said that the reasonable thing would be for 
appellants to pay the costs under the usual undertaking. 

The summons was then dismissed, with costs. 


Telephone Agreements, 

At Brighton County Court on Friday last Judge Scully delivered judg- 
ment in an action brought by the National Telephone Co. against a sub- 
Bcriber. The Company had removed their instruments from the premises 
of the subscriber (Mr. A. Romaine) who had given up his tenancy. The 
Company sought to make defendant liable for а year’s subscriptions in 
advance. 

His Honour held that the recovery of the instrument determined the 
contract, leaving defendant liable for any rent due up to that time, but 
not to any rent for а future period. 


Anderson v, Cutts & Hoult, 


In the Sheffield County Court last week Мг. T. Scott Anderson, con- 
sulting engineer апа electro-metallurgist, claimed £100 damages from 
Messrs. Verdon О. Cutts and Ernest Hoult, engineers, of Shetheld, for 
the wrongful use and publication by them, to the prejudice of plaintiff, 
in a booklet entitled “ The Electrical Manufacture of Steel in the Verdon 
Cutts and Hoult Electro- Bessemer Furnace,” of information wrongfully 
collected by defendant Cutts whilst in plaintiff's service as clerk, from 
books, letters and other documents belonging to plaintiff. In the alter- 
native, damages were claimed for infringement of; plaintiffs copyright 
in books and documents from which material had been. taken. An 
injunction was also asked for. 

Mr. T. E. Ellison, for plaintiff, said that, after consultation, both sides 
were agreed that the publication of the pamphlet was one that could not 
be supported. Defendants had agreed to give an undertaking that no 
further publication of the pamphlet. should. be made, and that the 
copies which had not been circulated should be destroyed, and had con. 
Bented to pay £10 damages and costs, 

Mr. Wappy, for defendants, said both his clients were young men. 
Mr. Cutts when he left plaintitf started a business in competition with his 
old employer, as he was perfecctly entitled to Чо. During the latter part 
of his employment with plaintiff a large amount of correspondence and 
technical work was entrusted to Mr. Cutts, and amongst other things he 
wrote for the purposes of a catalogue an article which afterwards found its 
way in a much altered form into the Verdon Cutts booklet. ln those cir- 
cumstances Mr. Cutts committed a mistake, and he accepted the position 
quite frankly. He took a wrong view of his legal position. Defendants 
willingly gave the undertaking mentioned by Mr. Ellison. 

Judgment was entered accordingly. 
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Andrews v, Abertillery Urban District Council, 


Last week the Court of Appeal allowed the appeal of plaintiff from an 
order of Mr. Justice Warrington dismissing раш э action for а declara- 
tion that defendant Council were not entitled to place electric light stand- 
ards on plaintiff's land at Llanhilleth.— The facts of the case were reported 
in THE ELECTRICIAN for March 10 (p. 874), and the Court now granted a 
mandatory injunction to remove a standard erected on land not repair. 
able by the publie authority in front of plaintiff's houss, and gave plain- 
tiff costs of the appeal. 
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Johannesburg Municipal Council v. D. Stewart & Co. (1992) Ltd.) 


In the Court of Session last werk their Lordships of the First Division 
allowed an appeal of plaintitis from an order of Lord Ormidale postponing 
the hearing of proof until October, defendants being Hable for ex penses 
to which plaintiffs might be put. 

The Lorp PRestpent said their lordships were of opinion that the time 
allowed for the preparation of the ease had been ample. and that it would 
really be a scandal to justice in that court if there was a further post- 
ponement. 


London County Council.—On Tuesday the Highways Committee 
presented 2 report on workmen's ears, «е. 

For the year ended March 31 Tast the receipts from workmoen's electric 
par services amounted to £128,040, and the total expenses to £219.342, 
leaving a deficiency of £61,302. On the hors» ears the receipts were 
£3,203, and the deticit £4,630. The report states that every mile run by 
а workmen's car is run at a loss, and they feel that if, apart from the normal 
increase in workmen's ear-mileage, there is also an extension of the period 
within which workmen's fares are charged, the result. from а financial 
standpoint is likely to be disastrous. Although. there has been an in- 
crease recently in the car-mileage run on the Councils tramways, and an 
increase in the number of passengers carried, the result of concessions 
made from time to time to the travelling publie has been to effect such 
a reduction in the net revenue per £100 of capital expended, that a point 
has been reached when further concessions would be very unwise, at any 
rate for the present, if the tramways are to be maintained on a self- 
supporting basis. 

The estimates of the tramways undertaking for the next financial year 
were also submitted by the Highways Committee, who had put the total 
capital expenditure to the end of March at £11,600.000, and it is estimated 
that a further sum of £2,400,00 will be required to eomplet? the work of 
electrification and the construction of authorised tramways. Asa result 
of the working of the electric lines during the coming year, the estimated 
surplus is £915,690, and an estimated deficieney of £14,805 on the horse 
lines, making a net surplus on working of £900,885, to which has to be 
added £11,500 representing interest on bank balances and sundry rents. 
The expenses and capital charges are estimated at 724.541. leaving a net 
surplus of £187,844, of which it is proposed to apply £138,270 to renewals 
fund and £49,574 to general reserve. | 

Practically the whole of the new tramways for which Parliamentary 
authority has been obtained had been constructed, but it was not possible 
in regard to many of the routes to carry passengers right through to their 
destination. This difliculty would be met as regards many of the routes 
if the present termini could be linked up with one another, or the lines 
extended to some well recognised traffic point. and that was a question 
to which the Committee were giving careful consideration, The Com- 
mittee made a considerable point of omnibus competition, and alluded 
to the advantages enjoyed by such competitors in having to pay nothing 
for the use of the roads and also to the faet that they cehoos* only busy 
routes, whereas many of the tramway routes were in localities where the 
traffic was only good at certain hours of the day. 

The Finance Committee, in their report on the estimates, say that the 
estimated surplus balance for 1911-12. is less than the revised estimate 
of the surplus for 1910.11. notwithstanding further large expenditure on 
capital account during the year, and also that. the surplus originally 
estimated for 1910-11 will not be realised. The falling off of passenger 
receipts, which was responsible for the reduction of the surplus, was due 
largely to the wet and cold summer and autumn months. It appears to 
be desirable that the Council should bear in mind the possibilities of other 
forms of tratie adversely affecting the passenger receipts of the Council's 
tramways. Although the receipts had not been maintained at the 
original estimate of Is. а car-mile, it had until recently been anticipated 
that by economies in working а surplus of dd. а car-mile might still be 
looked for. From the figures in the 1911-12 estimates it appeared that 
a lower figure wonld have to be substituted, and the estimates pointed 
to a figure of 41d. 

A lengthy discussion took place on the report, and several amendments 
were moved to the effect that the electrification of the remaining portions 
of the system should be proceeded with without delay, but these were 
rejected and the report adopted. 


Light Railways.—'The Merthyr Electric Traction and Lighting Со. 
are applying for an order amending their 1899 order by substituting 
35 for 25 years as the period during which the order will be in force 
"s zu DNE ап agreement with Vaynor and Penderyn Rur 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. | 


Amalgamated Association of Tramway and Vehicle Workers.—The 
Эхе annual conference of this Association was held at Neweastle-on- 


Tyne last. week. 

Mr. SPEARMAN, in the course of his presidential address, said the 
increase in membership was а record, The improvements in the condi- 
tions of the labour of a large percentage of the members was satisfactory. 
The process of spoeding-up, of putting cars upon the road of an ever- 
increasing carrying capacity, of inter-running with other tramway under- 
takings, of increasing the number of tickets and other increases, called 
for serious consideration and action in the direction of obtaining more 
time for leisure and recreation, Members should. also work to reduce 
the length of time between the minimum and maximum rates of pay. 
The concessions obtained by Northampton and Salford, and the aims 
and objects of the Manchester branches, to reduce hours of Jabour, 
appealed to him as most consistent. There was undoubtedly a growing 
desire on the part of tramway authorities not to be content unless huge 
profits could be made and handed over to relief of rates. That lent itself 
to the perpetration of many evils, and it was becoming increasingly difti- 
cult for tramway employés to obtain even slight improvements by 
which they might be able to do their work with more case and comfort. 
Those facts went to prove that there was a greater need for continuous 
activity in developing their organisation, 

Birmingham.-—.\t the last meeting of the Council the salaries of 
Мг. J. McDonell, traffic superintendent. and Mr. S. B. М, Marsh. 
accountant of the tramways department, were increased from £250 


to £300 per anum. 
Cathedral Lighting. —'The esthedral church of St. Giles, Edinburgh, 
has recently been provided with an eleetrie lighting installation, 


under the direction of Mr, В. S. Lorimer, A.R.S.A. 


Derby.— An unopposed inquiry was held last week into the Council's 
application for senction to borrow £8,500 for extensions of the elec- 
tricity undertaking. 

The Town Clerk (Mr. G. T. Ler) said that the application was made т 
connection with the estimated capital expenditure for the year, and it 
was necessitated be the continued growth of the business, The total 
output was now 5.973.706 units per annum. an increase т 12 months of 
913,466 units. That was the largest increase since the works were 
opened, Last year there was а slight loss of £78. 185. 4d., due to the fact 
that there was no particular output from the new power station, Although 
this years accounts bad not been completed, it was certain that there 
would bo a lire net profit. ‘The outstanding debt was £217,915, which 
Was Tess than it had been for the past three years, £93,624 having been 
applied in repayment of capital. 

Eston.—'l'he Council have appointed а sub-committcee to report 
upon à eommunicstioa from the Cleveland & Durham County Flee- 
trie Power Co, 2s to the supply of electricity in the district. 

Inquest.—An adjourned inquest was held last week on two plate- 
layers nemed Christy and Young, who were killed in the Dutlryn 
Woods, Aberewmboi, on the 9th inst. Mr. W. N. Atkinson. chief 
Inspector of mines, represented the Home Office, and Мг. В. Nelson, 
H.M, electrics! inspector of mines. was also present. 

W. GaLLAWAY, foreman platelayer of the Powell-Duffryn Co., said the 
two men worked in his gang, and on the 9th inst. they proceeded to the 
Dutfryn. Woods to prepare some holes for electric standards. Witness 
observed smoke rising higher up in the wood, and he sent Young to 
Later he sent Christy to а neighbouring 


Inquire into the cause of it. 
He had to walk in the same direction as 


quarry to fetch some tools. 
Young had gone. 
Proximity to the electric pole, which had caught fire. 
F. Taylor, another plat-layer. found the two men dead. Christy was 
grispmg one of the electric stays. 
М. GEORGE Hany, deputy general manager of the Powell- Duffryn 
Co., said one of the insulators on the pole, near where the men were found, 
had boeome loos», with the result that the current leaked to the stay 
which supported the pole. That hid caused the fire. He was of opinion 
that the insulator had come loos> on account of the pulling of the wire. 
W. Cores, foreman at Powell- Dutfrvn power station, said the voltage 


on the lines was 3.0299. 
Ву Mr. NELSON : Yne leakage was not auflicient to Cause the relays 


to work. 

GEORGE FLANDERS, electrical engineer, stated that the voltage of the 
eaking current was LS). 

Конквт Tuomas said the line w 
the fresh p J^ on the night preceding the accident. 
appreciably higher than the pole next to it. 

A verdict of death by misadventure was ultimately returned. 


as in perfect order after the erection of | 
The new pole was ; 


Subsequently the two men were found lying dead т 
| ! 


0—0 ae 


` Loughborough.—An unopposed inquiry was held on Friday into 
the application of the Council for sanction to borrow £2,310 for 


extensions of the electricity undertaking. 


Mine Rescue Work.—The Home Office has issued a draft order 
under the Mines Accidents (Rescue and Aid) Act, 1910, as to the 


formation of rescue brigades in mines, 

The order states that rescu® brigades consisting of not less than five 
persons employed at the mine, selected on account of their knowledge of 
underground work, coolness and powers of endurance, and certitied to be 
medically fit (a majority of whom shall be trained in first aid and shall 
hold a certificate of the St. John’s Ambulance Association or of the Nt. 
Andrew's Association) shall be organised and maintained at every mine 
as soon аз is reasonably practicable, These resene brigades are to be on 
the scale set out in the order, which further directs that sets of portable 
breathing apparatus in the proportion of two sets to each rescue brigade 
shall b» maintained at every mine. At every mine which maintains a 
rescue brigade there must be provided two or more small birds or mice 
for testing for carbon monoxide; two electric hand-lainps for each 
brigade; one oxygen reviving apparatus ; a safety lamp for cach member 
of the rescue brigade for testing for firedamp; and an ambulance box. 
It is also required that at each central rescue station not less than 15 
complete sots of breathing apparatus shall be maintained, together with 
20 electric hand-lamps and four oxygen reviving apparatus А motor 
car is also to be kept in constant readiness. 

National Association of Colliery Managers. —'l'he British Westing- 
house Electric & Mfg. Co. took advantage of the annual meeting of 
this Association at Manchester on May 18. 19 and 20 to invite the 
members to pay а visit to. their works and inspect some of their 
apparatus particularly suitable for mines. 

A good number of members availed themselves of the offer, and made 
a tour of the shops under the guidance of several Westinghouse engineers. 
A special exhibition of mining switchgear had been arranged, including 
a complete line of 750, 3,309 and 6.60) volt mining switch pillars, also 
examples of type " S " gate end switeh boxes, specially designed for use 
in shallow headings; oil switches, circuit-breakers, auto-starters, liquid 
starters, controllers, rheostats, &e. A variety of switchboards of all 
types was seen going through the shops, and full access to. details of 
manufacture was freely given, Ther: were also on view steam turbines, 
condensers with Leblanc air pumps, turbo-blowers, r.t. Moore turbine- 
driven high lift pump for 40) g.p.m. against 827 ft. ranning at 3,000 
r.p.m., large and small gas engines, motors, generators and other арра- 
ratus, including two-speed motors, 180 H.P., 400-volt d.c. driving Worth- 
ington hydraulic pump 250 g.p.m., 800 Ib. per sq. in. for L. & N.W. Rail- 


мау s London-road station. 
National Electrical Manufacturers’ Association.--Next meeting of 
Council will be held at Balfour House, Finsbury-pavement, E.C., 


June 1, at 2:30 p.m. 

Osram Lamps in the French Navy.—The French ironclad ** Vérité, 
upon which the President of the French Republic shortly starts upon 
his voyage, is illuminated throughout by Osram lamps. 

Poplar (London).— .Vpplication is to be made to London County 
Council for & loan of £42,455 for the electricity undertaking. 

À new agreement i3 to be entered into with the Port of London Autho- 
rity for supply of electricity to the docks for nine years. The Port 
Authority will take 750.000 units per annum for general use with а maxi- 
mum demand of 150 kw. on the Council's peak, and about а further 
100,000 units per annum for Millwall dry dock pumps, with а maximum 
demand of 350 kw., but the dry dock main pumps shall not be worked 
upon the Council's peaks, the peaks to be considered as being between 
1 p.m. and 6 p.m. on week davs in November, December, January and 


February. The price to be 0-604. per unit for direct current at 230 and 


460 volts. 
Presentation. — Harrogate electricity staff have presented Mr. W. 


Firth. jointer, with a gold watch on his departure for Australia. 


Provisional Order Revocation.— The Board of Trade have revoked 
the Clitheroe Electric Lighting Order, 1904, as from May 13. 

St. Helens.— An inquiry was held on Tuesday into the application 
of the Council for sanction to borrow £10,800 for extensions of the 
electricity undertaking. 

The borough electrical engineer (Mr. E. M. HorrtNcswoni) stated 
that the loans sanctioned to date amounted to £175,157. On Sept. 2 last 
sanctions were obtained for £10,206, but only £6,000 of that had been 
borrowed. Most of the work then sanctioned had been completed and 
they were overspent by nearly £1,609, for which they would have to apply 
for leave to borrow. Я 

The inspector (Major STEWART) asked what had caused the tremendous 


jump this year in the demand for electric current. 
Mr. HoLLINGSWoRTH said that they supplied many of the small works 
of the town, and several of the large manufacturers had come on during 


ay чьи 
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the last 12 months. It was due to the general application of power. 
People were finding out the great advantages of electric driving. 

After going through the figures, the INsrrcroR remarked that it was 
evident that there was a need for more plant at the works to meet all the 
demands. He commented on the low cost of production at the works. 
When they first started the cost was 0334. per unit, but it had now gone 
down to 0-65d. per unit. 


Stockton-on-Tees.— The Council havedecided to carry outextensions 
of the electricity works at an estimated cost of £6,000 and £7.000. 
The scheme has been prepared by the borough electrical engineer, 
Мг. J. J. Smith. 


- Trowbridge.—'l'he Council have referred to the Electricity Com- 
mittee an applicetion by the local electric supply company for sanc- 
tion to use overhead Dires for the uspply of electricity to private 
consumers, | ө 


Waithamstow.— The price of current to lighting consumers is to be 
reduced by 14. per unit. and an equivalent reduction is to be made 
for current supplied under the Osram lamp maintenance scheme. 

The inclusive are lighting rate is to be reduced from £4 to $3. 153. per 
flame lamp of 500 hours burning, and £3. 103. for enclosed ty pe lamps. 

Application is to be made to the L.G. Board for sanction to borrow 
£5,149 for laying a feeder cable. 

Permission has been given to the Premier Advertising Co. to erect 
cabinets in various parts of the district, and these cabinets are to be sup- 
plied with current at 2d. per unit. | 

Wigan.—On the 16th inst. two electricelly-driven centrifugal 
pumps at the pumping stetion were started by the chairman of the 
Water Committee (Ald. Richards) The pumps were supplied by 
Rees Roturbo Mfg. Co. 


Wood Green.— The Council are teking 2 plebiscite of the ratepayers 
on the question of entering into an agreement with the North Metro- 
politan Electrie Power Supply Co.. for а supply of electricity in bulk. 

COLONIAL AND FOREIGN NOTES. 

Argentina.—The “ Review of the River Plate " says ** g concession 
has been granted to the Empresa Telefonica del Chubut, Richelet y 
Ca., for 30 years for the provision of telephone lines in Comodoro 
Rivadavia. The National Government m»y expropriate at глу time 
by payment of capital eost, plus 15 per cent. | 

Electricity supply works and electric tramways are to be established 
at Necochea. 

Gandulfo & Со. have asked the Provincial Government to rescind the 
decree which declared lapsed their concession for the construction of an 
electric tramway between Evellaneda and La Plata. 

It is stated that the syndicate represented by Mr. Herlitzka, and in 
which the French Bank of the River Plate is interested, has obtained a 
controlling interest in the Anglo-Argentine Electricity Co. 

Australasia.—H.M. Trade Commissioner. Equitable Building, 
Melbourne. has applications from Austrelien firms desiring to repre- 
sent British manufacturers of machinery, engine pecking. electric 
light fittings, &c. 

Adelaide Council propose giving notice of intention to purchase the 
undertaking of the Adelaide Electric Supply Co. prior to the date autho- 
rised by the Act under which the company are working (Dee. 11, 1911). 
The company decline to accept the notiee prior to that date, and the 
Council may promote a special bill to give more liberal terms. 

Mr. E. H. McKinney, formerly hydraulic engineer to the Government, 
has suggested that an electric power scheme should be combined with the 
extensive irrigation scheme which is being carried: out at Burrinjuck 
(N.S.W.). Mr. McKinney estimates that £10,000 would cover the cost of 
the power stations and plant, and that the whole of this capital could be 
redeemed in one year by the receipts from sale of energy. He estimates 
that 10,000 i.v. ean be obtained from a dam now under construction on 
the Murrumbidgee river. 

The Mount Lyell Mining Co. (Tasmania) propose to generate electrical 
energy by water power obtained from Lake Margaret. 

Perth (W. Australia) City Council have complained that the Perth 
Electric Tramways (Ltd.) give an insufficient service. ‘The company 
state that this is due to the practical prohibition of overtime by the 
award of the Arbitration Court in the dispute between the company and 
its employes. — 

The Royal Commission on (Melbourne) Suburban "Traffic recently took 
the evidence of Mr. А. F. Showers (Mayor of Essendon), who said he was 
of opinion that any profits from the tramways should be devoted to 
extensions and the profits should be apportioned according to the 
municipal valuation and not on a car-nule basis. His Council had 
endeavoured to secure a conference for the appointment of a Metropolitan 
Council to control all matters common to the metropolis, such as tram- 
wavs, electricity supply, &e. Railway electrification would take people 
away from the congested areas and would he an effective way of meeting 
tramway competition, The reason the Essendon tramways were not 
paying more than working expenses and depreciation was that they were 
not linked on to the Melbourne lines. The Mayor of Brighton (Mr. 
Edmonson) and Mr. F. Ferdinando (Moorabbin Shire Council). who also 
gave evidence, were in favour of municipal control of tramways, and 
opposed the conference scheme of representation and distribution of 


profits. 


Mr. A. Batson (town clerk), of Fitzroy, said his Council was in favour 
of municipal ownership of tramways. The Councils required the revenue 
from tramways for relief from taxation. He did not think it desirable 
to take over the present tramways before the expiration of the lease. 
The Mayor of Richmond (Mr. D. L. Davies) gave similar evidence. 

Mr. R. P. WirsoN was re-called, and dealt with the proposed re-grading 
and duplication of the Сане and Camberwell lines. He said these 
alterations were necessary under the present steam system, but could 
be avoided by adopting electric traction. He proposed the d.c. system at 


NOD volts. If the electrification scheme had been in force the department 


would have increased its profits by £60,000 during the present year, and 
next year the increase would have been £80,000. Mr. Wilson subs quently 
repeated this evidence before the Railways Standing Committee. 

Mr. Fredk. Black, electrical engineer, of Wellington, N.Z., has been 

engaged to report on the electrical plant and power required at the Ross 
Goldtields (Reconstructed), Ltd. 
‚ Mr. P. J. Pringle, general manager of the Klectrie Supply Co. of Vic- 
toria, has informed the motormen and conductors on the company's 
Ballarat tramways that he cannot concede their demand for wages of 83. 
рег day. A wages board will shortly deal with the question. 


Eaglehawk (Victoria) Council have accepted tenders at par for the 
loan of £6,000 for the equipment of electricity works. 

A deputation of the Kadina and Wallaroo (S. Australia) Councils 
recently waited upon the Premier of South Australia and advocated the 
erection by the Government of an electric power station at Wallaroo. 
It. was stated that Kadina Council had erected a station but could not 
cope with the demand for energy. Wallaroo Council at present purchase 
electricity from Wallaroo & Montana Smelting Co. at 5d. and 414. per 
unit, on a sliding scale, and retail it at 64. The Premier said the prv- 
posal would form part of a scheme for supplying power and light at 
Wallaroo railway yard and jetty and other places, and he hoped to 
introduce a Bill next session. 

Electrice coal cutters have been tried in the Cullen Bullen (N.S.W.) 
Invincible Colliery, have been found satisfactory, and are to be per- 
manently adopted, | 

The Mayor of Auckland (N.Z.) recently performed the ceremony of 
driving the corner pile of the Corporation's new electric power station. 
The Council have raised a loan of £225,000 for extension of their elec- 
tricity undertaking. er IND 

Queensland Electrical Energy Supply Со. propose to supply current 
to Cairns, Bundaberg, Mackay and Warwick. Bundaberg and Warwick 
Councils have given their assent conditionally. Cairns Council recently 
refused assent to a similar proposal by a company. 

Mansfield (Victoria) ratepayers have asked the Shire Council to s»cure 
a supply of electricity in the town. ; 

Melbourne Electrie Supply Co. have commenced the laying of mains 
for the electric lighting of Camberwell. . 

An agreement has been signed for the supply of electricity by the 
Melbourne Electrie Supply Co. to Hawthorn (Victoria) Council for 14 
years, after which date the works can be acquired by the Council. 

Ararat (Victoria) Council have been informed that a supply of current 
for lighting the local asylum would be taken from the proposed municipal 
electricity works, and the Council will probably proceed with the чиш 

Manly (N.S.W.) Council, who own electricity works, have given. а 
guarantee to a new company formed to extend the system to additional 
streets, beaches, &c. | 

Goulburn (N.S.W.) Council are seeking authority to establish elece- 
tricity works, and Mr. J. E. Donohoe, of Balmain Electric Lighting Corpn. 
is preparing a report on the matter. А 

A committee of Tenterfield (N.S.W.) Council was recently appointed 
to consider the question of public lighting by electricity or gas. 


Austr'a-Hungary.—(ianz & Co. are about to extend their works : 
Budapest at è cost of about £104,000. T 

Miskolez municipal authorities have decided to establish electricity 
works at a cost of £25,000. 


st 


Brazil.—A Consular report states that imports at Bahia during 
1909 included machinery to the value of £134.388 (compared with 
£125,315 in 1908), rails and accessories £42,694 (545.390). electrio 
cables £11.658 (£2.149), wire £23,496 (£19,156) and electrical ap- 
pliances £35,697 (£52,500). | 


Franco-Spanish Electric Railway.—The completed portion of tlie 
electric railway from Villefranche and Vernet-les-Bains to the 
Spanish frontier, проп which £1,280.000 has been expended. is to be 
opened about mid-June for public service, The line is the property 
of the French Midi Co. - | 


Hospital Lighting, &c.—The new General Hospital, Rengoon 
(India). which. with the nurses’ home, &c., covers 231 acres. and cost 
about £272.000 to build, is lighted electrically throughout by an 
independent steam-driven plant, whieh also supplies power to 210 
punkahs, numerous small fans, large ventilating fans in the main 
building, paying patients’ blocks and special nursing wards ; also 
for working five lifts, two sets of refrigerating plant and the electric 
sterilisers and heaters and the X-ray and electro-therapeutic in- 
stallation. 


Italy.—The Soc. Anon. des Tramweys de Bologne has recently 


› obtained authority to extend their Bologna electric tramways. 
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had been considerable... There had been an increase of 30 per cent. in the 


Montenegro.—1t is stated thet the Government have recently t ' | us у e 
granted concessions for the electrification of the Antivari-Virpazer | "nits sold for private supply, and considering they had now reached very 
puo cde Ores od Canis i E | раму. Etwas principally for power supply, and the demand seemed to be 
tion and equipment of hydro-electric works, as brisk as ever. ^ The tramway supply had fallen by 9 per cent., due to 

Roumania.— The communal authorities of Slatina have obtained | the more economical use of current by the motormen since meters had 


permission to borrow £32,000 for electric lighting. weter supply, &c.. | been. placed on the cars. The Tramway Committee would have two 
| more routes open later in the year, and they were hoping to show an in- 


апа for purchase of tramway material. n | | 
Russia.—The British Consul at Betoum states that a British elec- пеш Generated ие а A 
trical engineer has applied for permission to promote 2 scheme for e мү 
utilising river and lake waters in the highlend districts of the Ceu- 
sus for the generation of electrical energy. The proposals include 
hydro-electric stations at Lars on the rosd bevond Viedikavkaz and 


on Like Gotehkha for the Northern Ceueasus end the trans-Cau- 


casus respectively. А technics! commission eppointed by the 
Government hès approved the principle and has drawn up conditions. 

Spain.—L« Electricided has been formed, with a capital of £37,000, 
to Ке over and enlarge Messrs, Frêne, Agezzi & Co.'s electricity 


creas? again in 1912. 
more at a cost of only £700 more than last year. 
of a large load factor. He thought they had pretty nearly reached the 
limit of economy in generating cost. There were only four towns in the 
country to beat them— Bradford, Sheffield. Leeds and Stalybridge. 
Liverpool, Manchester and Glasgow were behind them in that respect. 
Rates and taxes had increased from £5,746 to £14,822, due to reass ss- 
At present they were the highest rated supply department in the 

The gross protit (£115,375) might strike 
It showed, however, 


ment. 
country according to their size. 
them as large on a turnover of just over £200,000. 
they were not seling current under cost, and he did not think it was 
excessive considering they had such heavy capital charges to meet. Next 
year he thought they would have no further outlay in regard to recon- 
struction, and they would perhaps have recovered to some extent from 
their reassessment. After providing for interest and sinking fund, the 
net balance was £35,449. 43. 9d.. and of this sum the committee had 
carried £20,000 to renewals fund, leaving a surplus of £15,449. 48. 9d., 
which it was proposed to pay to the credit of the Improvement rate, ап 
increase of £5,193. 143. 9d. The net increase in lamp connections (light- 
ши only) amounted to an equivalent of 10.331 16 c.p. lamps, against 
13,378. The net increase in motors connected was 5,344 n.p. (3.987 kw.), 
against 5,720 H.P. (4,267 kw.). The totallength of new mains laid during the 
year аз 14,063. yds., against 20,680 yds. The committee recommended 
that the following alterations in the charges for high-tension current 
be made, to take effect from the next quarterly meter readings : (1) That 
consumptions be caleulated on a quarterly basis instead of an annual one, 
(2) that а reduction from 14. to 0-954. рег unit be made to consumers 
using between 62,500 and 125.000 units per quarter, and from 0-94. to 
0-85d. рог unit to consumers using between 187,500 and 250,090 units per 
quarter; (3) that the existing rates bs extended so as t» provide for a 
charge of 0-65d. per unit to consumers using between 750,000 and 
1,000,00) units per quarter, and of 0:625d. per unit to consumers taking 
1,000,000 units and upwards per quarter. In March, 1909, the com- 
mittee pointed out, that special rates were being quoted with the consent 
of the Council in respect of exceptionally high load factors. At that time 
it was not possible to arrange a schedule of rates, as each cas? had to be 
dealt with according to the particular circumstances. The committee 
have now had sufficient experience to enable them to prepare such а 
schedule for consumers with load factors of 40 and 60 per cent. 

The Tramways Committee reported that the capital for the year ended 
March 31 was £13,163 for reconstruction of Bristol-road route, бе, 

Gross profit was £122,503, compared with £111,990 in 1909-10, in- 
crease £10,513. The committee desided to allocate £41,000 to relief of 
rates and place £24,000 to reserve, the balance beirg required for payment 
of interest and sinking fund. The use of meters on the cars resulted in a 
saving of about £5,000 for the nine months during which they had been 
in us*.. The number of passengers carried on the city lines was 84,727,449, 
against 81,310,568. There are 26 miles 67 chains of single tram track 
belonging to the department, and the average traffic revenue per car-mile 
was 11-58d.. against 11-634. last усаг, the total revenue being £318,882, 
against £308,283. Working expenses were £196,379, against £196,293, 
and the average expense per car-mile was 7-3004., against 7-569d. The 
average fare paid per passenger was 0-8d., and the average cost per pas- 
senger O-8d., sime as in the preceding year. The number of car-miles run 
on the city lines was 6,536,471, compared with 6,292,009; and the num- 
ber of car- miles run inside and outside the city was 7.575.662, against 
7.339.693. Tne percentige of working expenses to receipts was 6], 
against 64 рег cent. The whole of the cars are to be provided with top 
covers before the commencement of next. winter. The leases of the 
Bristol. road and Hockley lines to the City of Birmingham Tramways Co. 
vill expire on June 30 next, and from that date the lines will be worked 
by the Corporation, who have to purchase the rolling stock, feeders and 

It is intended to convert the cable tramways from 
The standards 


works at. Sebedell, 
Le Electra Valenciens hes been formed at Valencia, with £83,000 


capital, to distribute electrics] energy generated by the Hidro Elec- 


triea Espanola. 

Turin International Exhibition.—The British section of this Exhi- 
bition was informally opened to the publie on 19th inst. The official 
Inkuguretion of the section will teke plece leter. 


Uruguay.—The bill providing for harbour improvements at Monte- 
video hes been redrafted. An electric power installation, to cost 
about £24,450, is included. but this portion of the works will not be 
put up to public tender. V p 

The Finance Minister of Uruguey recently requested the 
directors of the Government electric light station èt Montevideo to 
make г, report on all existing electric light ststions throughout the 
country, with а view to their nationslisstion, and to formulate a 


echeme for establishing other stations. 


Wireless Telegraph Notes.—We referred last week to the excellent 
service rendered by the wireless telegraph service on board the 
“Мег.” which wes sunk ss the result of з collision off Cape 
Cherles, Virginia. We now learn that the equipment which per- 
formed this good service wes supplied by the United Wireless Telc- 
Егерь Co., of New York. 

According to the ** Pell Mell Gazette,” the nevel airship which was 
launched 2t Barrow on Monday is to b» provided with è wireless 
шуп. The report states thet о special set of instruments has 
been devised and will be experimented with in due course. 

The Australian Commonweelth Meteorologies! Department av- 
Arrengements hed been mode for the 


peers to have hed a shock. 
exchenge of wireless messages between the servie? sad mere satile 
merine to enable reports to be made of weether developments, but, 
owing to there being no land stetions, only one messege hed been 
received 2t the time the report we ore commenting upon had come to 
hend. This report wes followed by сл occount for 505, but the 
оће think this 2 rather expensive stzrt—in fect. unless the ship- 
ping interest is prepared to assist the Meteorologies! Department in z 
‘pint of liberality end philanthropy there is some likelihood that the 
friendly exchange of these messages will be deleyed for a time. 
Under the arrangements mede by the Austrelien shipping companies 


fur wireless instellations on their buats a royelty has to be paid to the 
id it is ergued that should the pro- 


avy 


Inventors on еуегу message sent, 2: 
posel to utilise the existing ships for reporting meteorological con- 


ditions be carried out the Government must be ргероте to be: 
1 ts shere of the cost. A lerge number of the vessels on the сога] 
service. between Melbourne, Sydney end other Commonweelth. ports 
(Té now equipped with wireless apparatus. 

| Two wireless telegraph installetioas h»ve been erected in German 
Esst Africz on the shores of Lake Nyoaze, one at Bukobs and the 


4 


other at Muanze. 
ү н having been circulated thet there would be com- 


munication between the Eiffel Tower Paris, aad Cea during the 
Coronation procsedings in Englaad, when. it was stated, М. Fallieres 
would exchange messages with Sir Wilfrid L»urier, the Cenedian 
Premier, the Marconi Co. writ? to sty thet it is not possible to 
transmit messages to Cenala from the Eiffel Tower, nor hive any 
such messages been transmitted, the only збой capable of exrrving 
vut this operation being the Marconi traas-Atlaatie station at Glace 
Bay, Canada, | 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Birmingham.—The annual reports and accounts of the electric 
Supply and tramways departments were approved by the Council on 


Tuesday, 
T submitting the accounts of the Electric Supply Committee, Mr. 
^Way said that the progress of the department during the past year 


overhead equipment. 
‘olmore-row to Hockley Brook to the overhead system. 


and overhead wires are being erected, so that the new system may come 
into operation on July 1, though the reconstruction of the permanent way 
will have to be carried out subsequently. In connection with these two 
routes and the doubling of Garrison-lane route, the following additional 
capital will be required : Rolling stock (including 60 new cars and 130 top 
covers), £61,379; reconstruction. of track (Colmore-row to Hockley 
Brook) and doubling of portion of Garrison-lane tramway), £31,028; 
overhead equipment, £2,714 ; feeder cables and switch pillars for Hockley 
route, £2,585; additional machinery and plant, £1.200—total, £99,805. 
In addition a further sum will have to be borrowed when the amount pay- 
able to the Company has been ascertained. The committee have ar- 
ranged with Handsworth Council (which from Nov. 9 next becomes part 
of the city) for the working of the tramways in Handsworth as between 


July 1 next and Nov. 9. 
- Exeter. — For the year ended March 31 the receipts of the electricity 
undertaking were £18.286. working expenses #8.595. - 


Gross profit was 9.3091, and after payment of interest and sinking fund. 
The reserve and renewals fund amounts to 


&c., the surplus was £2.333. | 
£0,204. 6з. 94. The number of consumers increased by 121 in the past 


year. It is recommended that the charge for current for private lighting 
be reduced from 41d. to $d. per unit. 


-—o 
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The tota) tramway receipts were £16,165. 17s. 8d., a decrease of 
$763. 4s. 7d. compared with 1909-10. Current consumption has been 
greatly reduced by the use of meters, 62,554 units less than last year 
having been used, although 2,120 more car-miles were run. The charge 
for current has been reduced by 14. per unit, a saving of £203. 

The accounts were approved by the Council on Wednesday. 

George Town (Penang .—The report of the municipal electricity 
department for 1910 states that a new 300 kw. British Westinghouse 
steam dynamo and a Babcock boiler were put in service and the 
erection of the new condensing plant, including Korting motor-driven 
pump and Rees Roturbo equipment, was ncarly completed. 

There are 603 private consumers (increase 180), the equivalent 30- 
watt lamps connected being 7,755. The metal filament lamp has had 
an entirely beneficial effect on the undertaking, as the greater eflicieney 
of the new lamps has led to а rapid increase of small consumers. Supply 
was given for a 7-ton crane used in building the Swettenham pier exten- 
sion, and the resident engineer for that work reported that the working 
costs of the crane were 26:37 per cent. less than those of a steam crane 
of the same capacity. There were 842 fans connected. Revenue was 
$134.863°52, after deducting rebates, &е. (inerease. $21.633'73). Works 
costs were 864,548'11 and total costs S78.680°64, a decrease of 0-09 cents. 
рег unit sold. Net profit was $9,0077G£ (against. $1,061, in previous 
year). 

The receipts on the tramways were $81,1319776 (against $63.38 E75). 
operating costs were 861.3249] (increase $),060707), and the gross profit 
was SIG 094-85 (against S$5,116:91), or about 4-2 per cent. on the capital 
expended. 2.633.517 (2,040,047) passengers were carried and 335,213 
(281,412) car-miles run. Traffic revenue por ear-mile was 24:22 cents 
(23-23 cents) and operating costs were 18:20 cents (21-42 cents). 

Grimsby.—The secounts of the electricity department for the year 
ended March 31 show capital expenditure £100,817 (incresse £4499), 
of which £82,282 is outstanding. 

Year's revenue was £21421 (compared with £19486 in. 1900-10), gross 
profit was £10,548 (£10,013), са pital charges were £6,262 (56.176), and net 
profit маз £4,586 (£3,867). Coal eost. 0-244d.. ((0-2700.) per unit. sold. 
generation costs were 0-54. (9-6074.). distribution 00354. (0:046d.), 
and management, &c. 0-325d. (0:2684.). The total cost, 08714. (0-021d.), 
is the lowest on record, although rates and taxes increased £580. There 
are 1,006 (803) consumers, and units sold. were 2,750,847. (2.350.860). 
After meeting out of the net profit the cost of alterations in street lamps 
(£905) and cost of new meters (£502), it is proposed to contribute £200 to 
ratesin cach of the two next half. years, and to transfer £1.890 to reserve. 
Sales of current for power purposes increased by over 30 per cent. ‘Phe 
coal used was T31 Ib. (8:36 lb.) per unit sold, a saving of 12 per cent.. 
of which 10 per cent. (five-sixths of the saving) is attributed to the super- 
heaters. 

Heston and Isleworth (Middlesex).—The accounts of the District 
Council's electricity undertaking for the 15 months ended Mareh 31 
show can tal expenditure £61,327 (increase £4,398), of which £8,911 
has been repaid. 

Revenue was £10,387 (compared with £7,861 for 12 months to Dec. 31, 
1909), working expenses £4,784 (£3,733), gross. profit £5,603 (£4,128), 
capital charges £4,791 (£3.687) and net profit £812 (£441). Units sold 
were 851.704 (against 605,616), of which 329.059 (228.271) were for 
power, 257.611 (172.393) for public lighting and 267,904 (204.947) for 
private lighting. There are 781 (646) consumers, and the equivalent 
32 watt lamps connected for private lighting are 27.274 (24,715) and for 
public lighting 2.031 (1,379). The motors connected aggregate 403 H.P. 
(337 н.р.). Tne maximum load was 432 kw. (405 kw.) and the com- 
bined load factor 18 рог cent. (17 per cent.) Fuel eost 0.374. (0-44d.) 
per unit sold. Generation costs were 0.734. (0.844.), and total costs 
were lild. (1214). : à 

Loughborough.—'lho sceounts of the electricity department for 
the year to March ЗЕ show capital expenditure £32,685. (increase 
£549). 

Tre year's revenue was ££213 (compared with £3.301). working and 
general expenses were €2,339 (against £2,.447). and gross profit was £[,874 
(6524). Capital charges were 12.335 (£2,401). and there is now a balance 
at debit of net revenue account of ELOT (£2.215) There are 40] (336) 
consumers, and the total connections are equal to 29.764 (26.653) 8 c.p. 
Jamps ; units sold were 931,886 (357,129). There are 99 (90) motors of 
517 н.ь. (480 Н.Р.) connected. Works costs were 04194. (0-563d.) and 
total costs 0-2694. (0-9004.). 


Sutton Coldfield.—-The accounts of the electricity department. for 
the vear ended March 25 show capital expenditure £46,459 (increase 
£3,863), of which £11,268 has been repaid. 

^ evenue was £5,917, working and general ex penses were £2,651, gross 


profit was £3,191. and net. profit £173, and this, with a balance of £292 
brought forward from previous year, m carried forward. Units gene- 


rated were 470.810, of which 90,100 were supplied to public lamps. and 
300.706 to privat? consumers by meter. ‘The total maximum supply 
was 256 kw. 

Sydney (N.S.W.)—The income of the electricity department for 
1910 was £166,046, and the balance, efter meeting working costs: 
interest. and sinking fund, depreciation. (#17774) and. preliminary 
expenses (£301) was £24,712. | 

The City Electrical Engineer and City Treasurer recommend that 50 


per cent. of this surplus be written off goodwill of purchased companies, 


45 per cent. be placed to renewals and replacement account, and 5 per 
cent. carried forward. The debenture account was increased by £190,000, 
making a total of £750.000, the other liabilities including purchased 
companies (656.056), bringing the total liabilities to 925,367. The 
assets include plant £708,888. 

Warrington.—' l'he accounts of the tramways department for thë 
year to March ЗІ show capital expenditure £102.128 (no inercase): 
£22.513 һал been repaid and £0.064 placed to reserve. 

The year's revenue was £20,775 (£20,169), working expenses were 
£12.528 (£11.405), and net profit (after providing for capital charges) was 
£2344 (£2,750). 5.375572 (9. 206,980) passengers were carried, 438.884 
(435.774) car- miles run and 528.220 (528,139) units ика. Average total 
revenue por сат- mile was 11-3600. (11-1054), and working expenses were 
(6-850. (6:2314.), including power. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 191: Edition 
of the Big Blue Book is READY, price 15s., post 


free in the United Kingdom, 15s. gd. The volume 
brings, а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised. The Big Blue Book contains more . 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in а banly 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Council of the Metropolitan Borough of POPLAR invite tenders 
for supply, delivery and erection of one 3.000 kw. turbine alterne (or, 
complete with surface condensing plant ; (wo water-tube boilers 
with superheaters, air heaters. fans and chimneys ; one 30-ton elee- 
trie overhead travelling crane and water softening plant. — Specifica: 
tion and form of tender from the borough electrica] engineer and 
manager (Mr. J. Horace Bowden). Glaucaz-street. Bromley-by- Bow, 
Е. ‘Tenders to the town clerk (Mr. L. Potts), Council Offices. Higa- 
street. Poplar, London, E., by 10 a.m. Moaday. June 19. See also 2n 
advertisement. | | 


OLDHAM Corporation Electricity Committee invite tenders for the 
supply, erection and delivery of one 1.200 kw. mixed-pressure stem 
turbine, coupled direct to two d.c. generators in tandem, together 
with barometrie condenser, pumps, &e. Copies of specification, 
general conditions, &e., from the borough electrical engines’. Mr. S. 
Wilmott Newington, Greenhill, Oldhym. See advertisement. 


Tenders are invited (up to June 27) for supply of 1.400 protectors 
for use on main distributing frame at magneto exehaages to the 
Postmaster-General's Department, Vierorra. Tender forms and 
specifications at the Commonwealth Office, 72, Vietoria-street, 
London, S.W. See also an advertisement. 


HAMMERSMITH (London) Borough Council invite tenders for 
supply and erection of high-pressure steam and feed-water pipes. 
exhiust steam feed water heater and circulating water pipes. 
steam valves and feed water heaters, and feed pump. Spocifiestion 
and form of tender from th» borough electrical engineor (Mr. G. 
Gilbert Bell), 85. Кима Palace-road, W. Tenders to the town 
clerk (Mr. Н. Thompson), Town Hall, Hammersmith, London, W., 
by 4 p.m. May 31. 


STEPNEY (London) Borough Council invite tenders for 12 months 
supply of ampere-hour meters, demand indicators and time switehes 
and are-lamp carbons. Specifications, general conditions and forms 
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of tender from the borough electrical engineer and manager (Mr. 
W. C. P. Tapper). Tenders to 27, Osborn-street, London, E., by 


noon June 8, 
DEwsBURY Corporation invite tenders (by mid-day May 30) for 


supply and laying of feeder cables and erection of feeder switchboards. 
Specifications and forms of tender from the borough electrical engi- 
neer (Mr. R. H. Campion), 93, Bradford-road, Dewsbury. 


MANCHESTER Electricity Committee want tenders by 10 a.m. June 2 
for 12 months’ supply of carbons, dynamo brushes. incandescent. 
lamps, insulators, cables, &c., Forms of tender from Mr. К. Е. 


Hughes, Town Hall, Manchester. 

The Penrikyber Navigation Colliery Co., PENRHIWCEIBER, R.8.0., 
Glam., want tenders for 12 months’ supply of electrical fittings, 
castings, ironmongery, paints, oils, waste, &c., Forms of tender 


from the Secretary. 
Devonport Electricity Committee want tenders by noon June 8 


for 12 months’ supply of d.c. meters, paper-insulated cables and 


rubber-eovered wires. Forms of tender, &с., from the Borough 


Electrical Engineer. 
ВГАСКРОО:, Corporation want tenders for two years’ supply of ате 


lamp carbons. Form of tender, &c., from the Borough Electrical 


Engineer, 
ВЕГРАЗТ Asylum Committee require tenders by noon June 12 for 


the electric lighting of two villas at Purdysburn. Specifications, &c., 


from the Town Clerk. 
BECKENHAM Council want tenders by 4 p.m. June 12 for the wiring 


of houses. Forms of tender, &с., from the engineer, Electricity 
Works, Beckenham. 

Heston and 1зге\овтн Council require tenders by noon June 14 
for supply of metallic filament lamps for street lighting. Particulars 
from the Engineer, Electricity Works, Hounslow. 

LivERPooL Overhead Railway Co. want tenders by 10 a.m. Juue 
6 for 12 months’ supply of electrical fittings. insulating tapes. iron- 
mongery, &c. Forms of tender, &c., at 31, James-street, Liverpool. 

WonrHiNG Corporation require tenders by noon June 12 for 
Supply and erection of two Diesel oil engines and c.c. generators. 
Specification, &е., from the Borough Electrical Engineer. 

Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switchboard, &o.; 
or one automatic or semi-automatic switchboard, &c.; up to June 
14 for supply of а branching multiple magneto lamp signalling 
switchboard at Ballarat, and а c.b. multiple switchboard to the 
Postmaster-General's Department, SouTH AUSTRALIA. Tender 
forms, &c., from 72, Victoria-strect, London, S.W. 

The Deputy Postmaster-General, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. June 13, for the supply of electric lighting 
material, 12 accumulators and 400 cable distributing boxes and 
chemicals and glassware for batteries. 

Tenders will be received at the Town Clerk’s office, AUCKLAND, 
N.Z., until 4 p.m. of Thursday, June 15, for supply and erection of 
machinery for the new power station, including water-tube boilers, 
feed pumps, econornisers, conveyor and steam pipes, and induced 
draught plant; d.c. steam generators, condensers, auxiliary machi- 
nery, &c. Specifications, &c., at 13, Victoria-street, London, S.W. 

The Town Clerk, WANGANUI, N.Z., will receive tendcis until July 12 
for supply of generating plant. gas-producing plant and battery and 
booster for the Corporation tramways. Specification can be seen 
at 73, Basinghall-street, London, Е.С. Local representation is 
necessary, 

Tenders will be received at the Italian Royal Arsenals, SPEZIA and 
VENICE, until 11 a.m. June 2, for supply of electric cables and wires 
(estimated total amount £1,420). Specifiestion (in Italian) тту be 
seen at 73, Basinghall-street, London, E.C. 

AUCKLAND (N.Z.) Harbour Board want tenders for supply of two 
electric motors (15 в.н.Р. and 20 B.H.P.), with gear, Particulars from 
Messrs, W. & А. McArthur (Ltd.). 18 & 19, Silk-street, Cripplegate, 
London, Е.С. 

TENDERS RECEIVED AND ACCEPTED. 


West Ham Corporation has accepted the following tenders :-— 

Walter Scott (Ltd.), 500 tons steel girder rails and 13 tons steel fish- 
plates, £3,309. 7s. 6d. ; Bayliss, Jones & Bayliss, бе bars, fixh- bolts and 
anchor plates, £412. 163. Sd. ; Edgar Allen & Co., points and crossings 
ànd construction of layouts in cast steel, £520, 11s., ditto т manganese 
steel (including “leg crossings 7), £1,972. 6s. 4d. ; Watlington & Co., 
traction poles and fittings, £771. 143. 2d. 

Greenock Corporation electricity department have placed the fol- 
lowing contracts in connection with the extension to Dellingburn 


power station :— 
Babeock & Wileox, water-tube boilers with chain grate stokers, and 
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coa] and ash bunkers and conveying plant; British Westinghouse Elec- 
tric & Mfg. Co., опе 2,000 kw. turbo.-alteraator, with condensing plant, 
and two 500 kw. rotary converters. 

London County Council have accepted the following tenders :— 

T. Butlin & Co. (£1,006), S. Griffith (£117) and Martin & Son (£1,591), 
for iron castings for the Tramways department. 

Brecknell. Munro & Rogers, £76. 18s. 2d. (lowest tender), for overhead 
fittings for Bow and Hammersmith car-sheds. (Seven tenders received ; 
highest £108. 16s. 104. Chief officer's estimate £110.) 

Southend Council have accepted the following tenders :— 

J. T. Halsey, wiring work at the Sanatorium, £46. lós.; Е. А. 
MacGregor, wiring school medical examination room, £5. 38. ; J. Stone 
& Co., apparatus for electrically controlling points, £45: E. Allen & Co., 
tramway points and crossings, £267; > Peckham Truck Co., special tlexi- 
ble truck, £125; W. Bane & Co., permanent way tie-bars, 1014. each. 

Walthamstow Council have accepted the following tenders :— 

Midland Eng. Co., natural draught cooling tower, £900, conercte tank 
and foundations for cooling tower, £260; Walsall Elec. Co., two awitch- 
board panels, £247 ; Hurst, Nelson & Co., one spare set tramway wheels, 
£31. 5s. 

Messrs. Ransomes & Rapier recently obtained a contrect for the 
supply of two electric travelling cranes (to lift 20 tons on the min 
and 5 tons on the 2uxilisry lift), with motors, &е., for the Eastern 


Bengal State Railway workshops. 
Prahran-Malvern (Victoria) Tramways Trust heve placed 2 con- 
tract with Noyes Bros, for rails, fishplates, festenings and bonds fur 


the Dandenong.-road line at £6.624. 


Islington (London) Guardians have accepted the tender of the 
Private Telephone Co. for the installation of a new fire alarm system 


at the school, at £65. 10. | 

Luton Council have accepted the following tenders :— 

W. H. Allen, Son & Co.. condenser, £1,455; E. Green & Son, econo- 
miser, £19], and renewal of sections, £13. 15s. each. 

Messrs. Siemens Bros. Dynamo Works have obtained а contract 
from Rochdale Tramways Committee for the supply of Tantalum 


traction lamps for the ensuing 12 months. 
The Р.Р. Battery Co. have secured the contract for the new storage 


battery for Hindhead electricity works. 

Melbourne (Australia) City Council have placed а contract with 
Mr. W. C. Rowe for 6,000 50 c.p. Pope metal filament lamps. 

Thanet Board of Guardians have accepted the tender of В, Ander- 
son & Со. for lightning conductors, at £33, 153. 

Essex Education Committee have accepted the tender of Joslins 
Limited for wiring Colchester secondary schools, at £439. 9s. 6d. 


Works Driving.—Messrs. Siemens Bros. Dynamo Works have 
obtained an order for the electrical equivment of the new works of 
the Carlyle Trading & Investments Trust, at Bromley (London), E., 
including the supply of generators, motors, switchboards and electric 
lighting. The wiring has been sublet to Messrs. Walter Mossop & 


Co. 

Oil Eliminators.—The Paterson Engineering Co. inform us they 
have received a repeat order from Birmingham Corporation for sup- 
ply of one of their oil eliminators with quartz send filter for the re- 
moval of ell trace of oil from 350.000 1b. of condensed steam рег hour 
with a peak load of 500.000 Ibh. This, with the eliminator шие Пе : t 
the Summer-lane generating station in 1908, will (it is claimed) cox- 


stitute the largest plant of its kind in existence, The combined 
plant will have a capacity of 800,000 №. per hour. 


Country House Lighting.— Messrs. Semens Bros; Dynamo Work; 
have secured an order for a country house lighting installation at 
Chudleigh, Devonshire, including generating plant, storage bettery, 
switchboard and lighting. The wiring. which is being carried out 
with Stannos wires on the concentric system, has been sublet to 
Messrs. А. Н. Brooking & Co., Exeter. 

Yorkshire Boilers.— During the last month the York:hire Boiler 
Co. have received (amongst other contracts) orders for a 24 ft, by 
8 ft. Gin. Yorkshire boiler for Bingley, two 24 ft. by 7 ft. Gin. f T 
180 Ib. pressure for Edinburgh. and one 24 ft. by 9 ft. 6 in. for Leeds. 

The guaranteed evaporation of the two 7 ft. Gin. diameter boil-rs is 
1.800 gallons per hour, and that of the 24 ft. by 9 ft. Gin. 1500 gallons 
por hour. The company are also installing two 24 ft. by X ft. бт. York- 
shire boilers in the Halifax district, and one 24 ft. by X ft. in Hudderstield, 
and have just completed the application of one 20 ft. by 9 ft. to a dye- 
works in Dewsbury. 

Coronation Illuminations.— Messrs. Siemens Bros. Dynamo Works 
have obtained the contract for a complete scheme of Coronation 
illuminations and decorations for the Piecadillv Hotel. 

In accordance with their usual custom, the firm are sub-letting the 
actual contracting, and in this instance the work is entrusted to Messrs, 


Dunean Watson & Co.. of Berners-street. London, W. | 
Croydon Town Hall is to be illuminated electrically on Coronation Day, 
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at a cost of £100.—Willesden Council will allow consumers on the maxi- 
mum demand system to have their indicator short-circuited for two con- 
secutive nights in Coronation Week at a charge of 1s., and other consumers 
will be charged at 134. per unit, with an inspection fee of 2s. 6d. 


Commonwealth Contracts.—The Australian Postmaster-General's 
Department hes accepted the following tenders :— 

Victoria.—Geo. Sweet, glazed earthenware conduits; Richd. Taytor, 
cement concrete conduits; J. А. Newton & Co., open cireuit condenser 
telephones; Western Electric Co., Lawrence & Hanson and Chappel & 
Nichols, telephone apparatus and material. 

New South Wales.—Western Electric Co., apparatus for William-street, 
Sydney, telephone exchange (£780) and for Mosman exchange (£620); 
additional apparatus and material for Petersham exchange (£912) and 
for Edgecliffe exchange (£905) ;. Federal Potteries (Brunswick, Victoria), 
57.900 lineal ft. of ducta. 

Queenstand.—India Rubber, Gutta Percha & Telegraph Works Co., 
Wheatstone bridge and rheostats; В. W, Paul, two galvanometers ; 
J. Campbell & Sons, split pipes; and Gell Telegraphic Appliances, two 
Gell perforators. 

Western Australia.—General Electric Co., tinned copper, rubber- 
insulated cotton-covered taped and braided wire; Western Electric Co., 
W. Т. Henley's Telegraph Works Co., J. Bartram & Sons and Mills & Co., 
telephone apparatus and material. 


BUSINESS NOTICES. 


Messrs. Siemens Bros. Dyaamo Works (Ltd.) have removed their 
Calcutta office from 12, Dalhousie-square, to Clive-build ings, Clive- 
street. 

The Rees Roturbo Mfg. Co. have opened a branch office at Norfolk 
House, Victoria Embankment, London, W.C. Telegrams: “ Hydro- 
turbo London " ; telephone: City 9150. 


Messrs. W. T. Henley's Telegraph Works Co., who have hitherto 
been represented in India by agents, have recently opened an Indian 
branch office at 13-1. Clive-row, Calcutta, and Mr. €. H. В. Thorn 
hes been appointed manazer of the Company in India. Messrs. 
Greayes, Cotton & Co., Bombay. and the Russa Engineering Works 
(Ltd.). Caleutta, will continue to stock the Company's wires and 
с> bles. 


Messrs. S. A. Sillem, F. А. Donnison and W. Sillem having trans- 
ferred their interests in the Phoenix Electric Heating Co.. electric 
evoking and hesting apparatus menufecturers, 17. Morwell-street, 
Tottenhsm Court-rozd, London, W.C.. to Mr. S. Douglas Сох, who 
has held the position of manager to the Company for the past three 
years, Mr. Cox will continue to conduct the business at the same 
a/ldress, under the existing title. 

Gilbert А. Beckett гла Chas. С. Aronsberg, electricians, &e., 57А, 
Renshaw-street. Liverpool, have dissolved pertnership. Debts by 
Mr. Aronsberg. 


Patent Development. — The proprietor of Letters Patent No. 11.154 
1909, relating to'* Batteries and Battery Holders," desires to dispose 
of same or to grant licences, with a view to the adequate working 
of the patent in this country. Inquiries to Messrs, Cruikshank and 
Fairweather (Ltd.), 65-66, Chancery-lane, London. W.C. 

The proprietors of British Letters Patent No. 13.228/1905, relating 
to * Telephone Transmitters,” and No. 13,311/1906, relating to “ A 
telephonic dictating machine," desire to license British manu- 
facturers to work same in this country.  App'ications to Messrs. 
Boult, Wade & Tennant, Chartered. Patent. Agents, 111 and 112, 
Hatton-garden, London, E.C. 


The proprietors of patent No. 4461/08 for “ Tmuroved Process of 
and means for Manufacturing Filaments for Illuminating and Heat- 
ing Purposes ” also desire to enter into arrangements for exploiting 
some in this country. Applications to Messrs. Haseltine, Lake & Co., 
7 & 8, Southamoton-buildings, Chancery-lane, W.C. 

The proprietor of patent No. 10,580/1900, for “ Improvements 
in electric furnaces of greet power," desires to enter into arrenge- 
ments by way of licence or otherwise for exploiting same in this 
conntry. Further particulars from Messrs. Gedge & Feeny, 60, 
Queen Victoria-street, London, Е.С. 


Swedish Chamber of Commerce Year-Book.—We heve received 
from the Swedish Chamber of Commerce in London (5, Lloyd's- 
o venue, Е.С.) a сэру of the Chamber's year- book for 1910, which con- 
tains much useful information and interesting statistics, trade re- 
ports, charts, &c., relating to trade ond commerce between Great 
Britain and Sweden. 

The work contains, in addition to the fourth annual general report of th 
Chamber and the transactions of the year, a list of members of the Cham- 
bor. names and addresses of Swedish traders’ representatives in Great 
Britain and Ireland, reports on the iron, steel, timber, paper and glass 
trades, &e. There is als» a large sheet giving particulars of the imports 
into the United Kingdom of articles partly supplied by Sweden. 


Mr. E. Pears, 20, Copthell-avenue, London, E.C.. is liquidator. 
ing of creditors at 20, Copthell-avenue on Moy 29. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The examination of Alphonse Christian Wampach. electrical engi- 


neer, Formby Lodge, Seabrook-road, Hythe, took place on Saturday. 
Liabilities £1,392 ; deficiency £1.342. 


А dividend is to be paid to creditors of ТазКег, Sons & Со. (Ltd.) 


ond claims are to be sent by June 14 to Mr. G. S. Greening. 18, Nor- 
folk-row, Sheffield, ог Mr. T. G. Shuttleworth, Royel Insurance- 
buildings, Church-street, Sheftield. 


A first and final dividend of 25. 6]d. will be payable on May 30 at 


30, Mosley-street, Newcastle-on-Tyne, to creditors of Edward Surtees» 
electrician, 22, King-street, South Shields. 


Herr Rudolf Busch, 54, Lindenstrasse, Cópenick, has been ep- 


pointed trustee in the bankruptcy of Conrad Felsing, jun., cable 
machinery maker, Copenick, near Berlin. 


The Australien Electriesl Co. (Ltd.) is being wound up voluntarily. 
Meet - 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —The wndermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked * ave | 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


March 20, 1911. 
Electrically-controlled presses and the like. 
6.961 SHEARS. Track brakes for tramway and like vehicles 
6.983 Barnes. Lug joints for the lids of electric accumularot оох 5.® | 
6,984, 6.986 OLIVER Акс Lamp (LTD.), OLIVER & PELL. Flame arc lamps or the like. 
6,988 B.T.-H. Co. & NEEDHAM. Electric lamps. 

March 21. 1911. Р 

6.996 EpwaRps & Strait. Electric tramways motor-controller, bac run electric brakes 
7,021 RatLiNG & BARTLETT. Cooling the commutators and brushes of dynamo-electric 


6,905 ATKIN. 


machines. * | 
7,045 FRiED. Krupp Axt.-Ges. Continuous electric current generators with separate 
excitation. (Convention date, 18,5,10.)* 


7,061 Акт.-СЕз. Brown, Boveri вт Cie. Variable frequency commutator macaincs. 
(Convention date, 11.4/10, Germany.)* 

7.057 Tousgy. X-ray tuvbss.* | 

7,086 Harpy & HUNGERBUHLER. Separators for ѕ>сопдагу batteries.” - 

7,092 JoHNSON & PrirLiPs & Brockie. Devices for suspending, lowering and hoisting 
electric and other lamps. 

7,097 ScHuLTz. Switches and interrupters for electric circuits. ' ke 

7,103 B.T.-H. Co. (G.E. Co., U.S.) Boron compounds and methods of producing t 
same. ® 

7,104 В.Т.-Н. Со. (G.E. Co., U.S.) Electric switches. 

March 22. 1911. 

7.161 WarBERHOUSE. Electric lampholders. 

7,198 Munro & КАП -1в55 EtLgcTRIC TRACTION Co. 
systems. 

7,220 Fuss. 


Trolley bases for electric traction 

(Divided aj plication on 11,157 5 5 10.) 17 | » 

Electrical potential regulators. (Convention dates, 22 3.10. Germany.) 

March 23. 1911. | 

7.235 TAtnton & Princ.  Electro-deposition and refining of zinc. 

7.266 GLEAVEs & HoLLiDAy. Electric tramcars. А Iternating 

7,295 Ozonair (Ltp.) & JosEPH. Transforming continuous currents Into à er 
currents.* 

7.306 Curtis. Electric lamps. 

7.307 READ. Electric lamps. 

7,320 В.Т.-Н. Со. (A.E.G., Germany.) 


March 24, 1911. ЖИТ 5 
7,341 FAiRLEss & Prentice. Adjustable carrier for gas or electric light reflectors, 
shades, 


lobes and the like. UR wer 
7,373 Birkett & THORNTON. Electric switch of rotatory type for electric light or pow 


A ж x 1 rs. 
Resistancss for regulating induction moto 


purposes. А ера 
7.376 LEE Guiness. Magneto trip mechanism for internal combustion engines. 
7,386 Rouse. Thermo-electric motor. 

7,395 Dickson. Arc lamps. 

7,416 ScHRODER. Time switches for electric lighting. 


Germany.)* 
March 25, 1911. 
7,501 StEMENs-Sc-HUCKERTWERKE С.м.в.Н. Arc lamps. 
Germany.)* 
7.504 FuLLER & Futter. Electric condensers. TUE: 
7.511 KRANNICHFELDT. Devic: for insulating the twisted ends of electric wire ЖЕ 
7,519 MARCONI'S WingLEss TELEGRAPH Co. & Round. Receivers for wirele 


(Convention date, 23.5110, 


(Convention date, 26.3119, 


praphy. 
7.522 Нил. Electric meters and the like. 


March 27, 1911. 
7,568 MEREDITH. Sparking pluz. 
7.559 FRISBY. 


Current detectors. | eae 2 stem. 
7,579 Murray. Synchronising arrangement for a multiplex printing telegraph Sy 
7.582 WALKER. Spark generator for wireless telegraphy 
7,011 СЕМЕНТ. Telephone ехслапее systems. . er- 
7,631 SIEMENS Bros. Dynamo Works. (Sismens-Schuckertwerke C.m.b.H., G 
many.) Braking polyphase series motors.* 


7.635 Levy & СЕСкоЕ. Circuit breaker. 
7.045 BoNAPARTE. Safety interrupter. t EN 
7,668 ALLGEMEINE ELEKTRICITATS-GEs. Voltage regulators. (Convention , 
26.3 10, Germany.)* a 
7.669 В.Т.-Н. Co. (Allgemeine Elektricitats-Ges., Germany.) Meters. 
7.675 GgNN. Terminals or connectors. 
March 28, 1911. " 
7.697 PuRrE. Electrically-produczd heat for doe and т purpos*. 
7.705 Taytor. Chaneing the frequency of alternating currents. Еи 
7,731 DELL & Son & RicHARDS & SrEwART. Reversing mechanism for metal-planing 
machines. 
7.736 SCHATTNER. Rheostats.® | 
7.749 BALSILLIE. High frequency сес oo | 
7.764 SiMrsoN. Electric energy and apparatus therefor. " . 
7,770 В.Т.-Н. C^». (С.Е. Co, U.S.) Indicating apparatus for ma?netic OPS: 


and the like. 
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21,310 Sıemens Bros. Dynamo Works, BoLTon & WILLCOCKS. Electric switches for 


high-tension currents. 
21,583 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke Ges.) Rotary field 


electric transformers. 
22.410 FAIRWEATHER. (Stein.) Sub-station telephone. 

22,411 FAIRWEATHER. (Stein.) Telephone system. 

23.121 ScuRorER. Manufacture of metal filament electric lamps. (19/1/10.) Y 
23,535 Arwcop. Incandescent electric lamps. (3/1/10.) 

23,577 MacQuAIRE. Sparking plugs. (30,;10,09.) 

23,958 Ми сн, Control of alternating current induction motors. 

24,122 Western ELECTRIC Co. (Е. Zwietusch & Co.) Protective covering for flexible 


electric conductors. 
24,286 Krauss & MASCHINEN-FABRIK UND MUHLENBAUANSTALT C. LUTHER Акт.-Сеѕ, 


Magnetic separators. 
24,549 SkauPv. Incandescent metal filament lamps. (13/7 210.) 
24.668 CAMBRIDGE SCIENTIFIC INSTRUMENT Сс. & DARWIN. Thermo-electric circuits, 
25.179 Manny & Binzer. Selective-sienalling devices. ` 
25.280 Соготновр. Receiving apparatus for wireless telegraphy. (29.'10/09.) 
26.568 WILDERMAN. Electrolytic cells for the electrolysis of alkaline salts. (22/12/09.). 
26,959 HEssELN. Two-fluid galvanic cells. (11,2-10.) 
27,448 Ковектзом. Device for carrying electric cables, conduits, rods or the like. 
28,057 AMERICAN AUTOMATIC TELEPHONE Co. & GoopRuM, Electric switches, (Divided 
aprlication, on 29,963,09, Dec. 22.) 
28,356 SIEMENS SCHUCKWERTWERKE Ges. Electric searchlights. 
to 12.556.08.)! 
28,396 GOTTSCHALK. Telephonic instruments. 
28.397 GorTsCHALK. Guards for telephone transmitters. 
28,552 PaitLET, Ducretet & Rocer. Discharging electricity from textile and other 
materials during manufacture. 
29.593 MACDONALD. Electric motors. 
29,654 Dicker. (Automatic Electric Co.) Elcctrical impulse transmitting or calling 
devices for telephone systems. (Divided application on 1,298;10, Jan. 18.) 
23.927 Beck. Telemeters. (30/12;09.) 
29.941 KunkEgL. Dynamo electric machines. (29/12/09.) 
30,313 EvERsHED & ViGNOLES, LTD. Hand spikes for making electrical connections. 


March 29, 1911. 
7.785 Ногмеѕ & HorMEs. Controlling electric motors. 
7,803 Lauper. Lamp lock and shade holder for incandescent electric lamps. 
7,852 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Telephone 
exchange circuits.* 
7,862 H. ARON ELEKTRICITATSZAHLER-FABRIK С.м.в.Н. Electrical clock. (Conven- 
tion date, 7/1/11. Germany.)* 
7,868 BARROLLIER. Machines for making the joint between the filament support and 
the lamp bulb in incandescent electric lamps. (Convention date, 29/3/10, 


France.)* : 
7.872 JOHNSON. Continuous electric switch.* | 
7,876, 7,877 & 7,878 FALEs. Telephone systems. (Divided Application on 1,422/10. 


19/1.) * 

7,882 Еш5ом. Reversing mechanism for electrically-driven machine tools. 

7,896 B.T.-H. Co. (Allgemeine Elektricitats-Ges., Germany.) Time relays. 
Maroh 30, 1911. 


7.921 Spruce. Controller for stopping power machines in case of accident or emer- 
gency. 
8,004 ScHwas. Incandescing bodies for electric lamps. (Convention date, 9,4,10, 


Germany.)* 
8.018 ScHuER & HappnELL. Flame arc lamps. 
8.023 Моммот. Electric heaters. (Convention date, 1/4/10, France.)* 
8,032 StrELow. Meters. (Addition to 21,240/10. Convention date, 30/3/10, Ger- 
many.)* n 
8.003 SrRELOw. Measuring instruments. (Convention date, 30,3/10, Germany.)* 
8.039 H. T. W. BoweLL & С. B. Вомвы.. Electric clocks. 


8,044 RcoERS. Alarm signal. 
| Матсһ 31, 1911. 
8.068 WricHt & Burnsipe. Contact breakers. 
8.082 KocHs. Separation of liquids by electrical treatment. 
8.103 ОЕВТЕЕ. Акс lamps.* , 
Control of alternating current electric motors. 


8,149 ALEXANDERSON. 
date. 2.4,10, United States.)* | "m 
Regulators. (Convention date, 1/4,10, 


8,150 ALLGEMEINE | ELEKTRICITATS-GE3. 
Germany.) * ee 
Regulating devices for furnac2-dampers, valves, and the like. , (Con- 


8.15] RENNERT. 
vention date, 14,10, Germany.)* 
April 1, 1911. | 
8.205 Morris & Lister. Switches. circuit-breakers and the like. £ 
(Robert Bosch, Firm of, Germany.) Carbon-holder for distributors of 


(26/1/10. Addition 


(Convention 


1911 SPECIFICATIONS, 


(G.E. Co.). Resistance units. 


Telemeters. (17:1 /10.) 


252 B.T.-H. Со. 
Plug and socket connections for electric 


513 CARL Zeiss (FIRM OF). 
847 LUNDBERG, LUNDBERG & LUNDBERG. 


heht and power purposes, 
950 Siemens Bros. Dynamo Works & Глоснтом. Shade carriers for electric, gas or 


8,224 BLOxAM. | 
electrical ignition machines.* | tren : 
8.225 BLACKALL & JacoBs. Operating railway block telegraph indicators. eir 
Wireless telegraphy. otner lamps. | o, | НІ 
2,014 Siemens & Halske Axt.-Ges, Electric transmission of signals comprising com- 

bined numerals. (9'2-10.) 


8.236 BULL, ARNESEN & SIZER. 
8.238 B.T.-H. Co. & Wise. Controllers for electric motors. 
April 3, 1911. | | 
8.275Оси vig & ADAMS WarkKIN Со. Resistances and controlling devices, 
8.283 Скоок. Selective electric sigalling over a number of conductors.* 


8.340 Linpos. Maeneto-electric machine. 


2,017 Bourr. (Smith.) Secondary or storage batteries. 


COMPANIES' MEETINGS AND REPORTS. 


April 4, 1911. 
8.355 Boppam. Hydraulically-balanced electric lifts. 
Wall plugs and sockets. = " 
Wwonvention | ANGLO.PORTUGUESE TELEPHONE CO. (LTD.)—The directors’ report 


8.375 Hirst & CHAPMAN. ^ | 

8.387 GotpscuMiDT. Method of and means for receiving electric waves. 
dated, 4.4.10, Germany.)* NM | 

8,392 Siemens Bros. Dynamo Works & KOETTGEN. Ventilation of dynamo-electric 


machines. * | 
8,411 Hurt & Hurt. Sparkine plugs. 


SPECIFICATIONS PUBLISHED. 
1909 SPECIFICATIONS. 
30,602 Marino. Separators for use in electrical batteri2s and electrolytic apparatus. 


(Cognate Application, 4.398;10.) 
1910 SPECIFICATIONS. 


3,883 Hore. Fusible cut-outs for controlling electric circuits. (Cognate application, 


for 1910 states that the gross revenue was £54,391, of which operating, 
management and general expenses absorbed £31,222 and royalties to the 
Portuguese Government £1,553, leaving a gross profit of £21,614. After 
providing for debenture interest (£2,316), sinking fund (£1,283), income 
tax (£684) and appropriating £10,000 to reserve (which now amounts to 
£37,000), the amount available, including £5,392 brought forward, is 
£12,722. In December an interim dividend of 3 per cent. (£3,000) was 
paid, and the directors now recommend a final dividend of 5 per cent. 
(tax free), making a total distribution of 8 per cent. for the year, leaving a 


balance of £4,722 to be carried forward. 
ELECTRIC SUPPLY CORPN. (LTD.)—Mr. J. G. B. Stone, who presided 


g em dn w 


15.862, 10.) Tm | 
6.633 FieLD & FERRANTI. каш E and the like. 
7.216 McGinness. Trolley-head collectors. B. ass at the meeting on Monday, said the lamp connections had increased fro 
{ llers for alternating current is s АД : | £ i om 
Dumbarton was the largest contributor. The lamp connections at Hendon 


7,302 ADAMS МЕС. Co. 
motors. | А 

7428 Apams Mrs. Co. (Cutler Hammer Mfg. Co.)  Pressure-reculating devices. 

7655 Есчея & Ногмзтком. Cooling devices for telephone: transmitters. (3,4/202.) 

7659 NEuHoLD. Telephone systems. (20,4.09.) | 

7.823 Conrapit & Conrapi. Fusible cut-outs. 

5.274 Barry & CLARKE. Rheostats. OR 

8.341 CERVENKA. Incandescenc2 filament or body and process for manufacturing the 
same. (23/10 09.) 

8.375 Tucker. Switcnes. 

8.913 Соши$. Electric incandescent lamp holders. | 

9.101 Арлмз Mec. C^». (Cutler-Hammer Mfg. Co.) Means for starting and controlling 
electric motors. . 

9.530 Rankin. Electric controlling and regulating apparatus. | 

9.749 FioAT EtEcrRIC Co. & SANDY. Cells or cases for clectric batteries, 

10.055 Resnart. Holders for electric incandescent lamps. | 

10.774 Batpwin, Sound-reproducine devices of the telephone recciver typo. 

10.87) Harrison. Exhaustion of incandescent electric lamps. | ‚ 

11.051 орн: & Вегизн Ever-Reapy ЕгЕСТК!СА1. Со. Holders or fittings for clectric 
incandescent lamps. " 

11.787 Burstyn. Electric condeasors (12 5,22. 

12,316 Клззсн, Tim? signalling apparatus. | 

12.428 CLAR«E, CHAPMAN & Co. & Harris. Resistancss. — | 

13.176 Conner & PEEL-CONNER TELEPHONE Works. Coating electric cables. 

13.295 В.Т.-Н. Co. (С.Е. Co., U.S.) Leading-in conductors for electric lamps anc 
similar devices. 

13.336 Lake. (Weston Electrical Instrument Co.) 
egen^rators. 

13.672 Siemens Bros. & Сэ. ё DigsgLHoRST. Conductors. — 

15.150 Enger, Electrical contact device. (Addition to 6,765.08. Convention date not 


at the beginning of the present month had increased to 44,044 8-c.p., 
with 4,400 awaiting connection, ‘There was a small decrease in the total 
number of units supplied, although their revenue had increased. The 
decrease was due to the reduction in the supply to the tramway company 
at Dumbarton and to the strike of the shipbuilding employés in that 
district. In spite of a shrinkage in output from those causes they had 
an increase in gross revenue of £1,665 and of £1,924 in profit. They 
thought the shareholders would receive some dividend this vear. They 
did not like to commit themselves to what it would be, but they hoped it 
would be somewhere in the neighbourhood of 3 per cent. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—Tho 
directors’ report for 1910 states that, although the plant was only 
lightly loaded for the tirst eight months, largely owing to the tire at 
the Great Boulder Perseverance mine, the protits in Kalgoorlie show 
an increase over those for 1909. The additions made to plant and 
machinery during the year include new boilers and condensing appa- 
ratus, as well as the new engine and alternator referred to as the new 
unit in Jast year’s report. On March 31 the tramway company 
exercised their option under the contracts with this company to pay 
the existing price for a further term of five years. 

LISBON ELECTRIC TRAMWAYS (LTD.)—'l'he chairman (Mr. L. Breit- 
meyer) stated at the mecting on Wednesday that the company had more 
than maintained its successful position during 1919. They had carried 
49,925,167 passengers, earning £328.509. 14s. 24., against 47,995,076 
passengers and £301,426. 15s. 3d. for 1909, leaving а net protit of £132,080, 
against £129,351. 18. 9d. in the preceding year. Those figures would have 
been considerably increased had not the revolution, which broke out in 
Lisbon in October last, disorganised the business life of the city. and in 
fact the tramway operations were entirely suspended for three days, and 
some considerable time elapsed before the entire traffic on all lines was 
completely re-established. Mr. Rommel and himself went to Lisbon 
immediately after the overthrow of the Monarchy, and thev remained 
there for some time. interviewing the principal officials of the Provisional 
Government and of the municipality, &e. They considered all com- 
plaints and made тапу concessions, but all their endeavours failed. to 
avert a strike, which took place some time after their return to London. 
Under the peculiar circumstances, the directors thought the wisest course 
to adopt would be to request Senhor Almeida, the Minister of the In- 


l other 


Synchronising alternating current 


granted.) | 
15.165 TuoMsoN, Electric furnaces. (1 9/09.) 
15.425 Pritcuett. Accumulator boxes. ; . Р 
15.564 Mocre. Electrical switches operated by a vehicle passing along а railway. 
15,618 Ancerson, RussgLL & Gray. Systems for the distribution of electric energyl 
(Addition to 21.219.09. | 
- о (6.12.99.) 


17.336 Hannemann. Primary galvanic batteries. МК 
17.340 Anas Мес. Со. (Cutler-Hammer Mfg. Со.) Motor controller circuits. 
(Siemens Schuckertwerke Ges.) Contro 


ee Krone & KaurE, Inverted lamps. | | 
7.077 Siemens & Haste Акт.-Сез. Manufacture of metallic filament incandescent 
19.785 lamps. (9/6:10.) | 
19/955 Miram & SEIDEL. Electro-maenetic clutches. (142110) , 
2045 Miram & SE;pEL. Electromaenctic clutches. (25 7,10. addition to 19,786 10.) 
f l SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Cooling 
21.129 dynamo-electric machines. (Patent of addition not granted.) | 
, ire Bros. & Co. (Siemens & Halske Akt.-Ges.) Circuits for telephone 
changes, | 
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terior, to act as arbitrator, and the result of his arbitration and the 
determination of his award were successful in putting an end to the strike. 
The company, however, was obliged to make great sacrifices, both as 
regards reduction of working hours, increase of wages and the granting 
of holidays with pay, and as a consequence their operating expenditure 
would be considerably increased, while they could hardly expect for some 
time to come that the rate of expansion of tratlic would be resumed on the 
scale obtaining before the revolution. Therefore, the board deemed it 
prudent to limit the final dividend to 21 рег cent., making a total of 53 per 
cent. for the year. The tramways had sustained no damage whatever, 
and, bar the suspension of traflic, no injury had been done to their under- 
taking. The tramways were now in full working order. Theequipment, 
rolling stock, permanent way, &c., were in excellent condition, and their 
employés had lately shown a spirit of loyalty, when a general strike of 
workers was attempted, which proved that their concessions to them 
had not been made in vain. They were still at issue with the Lisbon 
municipality in the interpretation of the contracts between the company 
and that body. The unreasonable demands made upon the company 
had left the board no alternative but resistance through the law courts. 
The directors would let no opportunity slip of coming to a friendly under- 
standing with the municipality, and, in fact, negotiations were still being 
carried on to that end. 

PEASE & PARTNERS (LTD.)—The' directors! report states that an 
agreement has been entered into with the Newcastle-on-Tyne Electric 
Supply Co. to put down a power generating station to use the spare heat 
and gas from coke ovens at Bowden for generating electrical energy. Ап 
arrangement had also been entered into with the Newcastle Company and 
their allied companies in Durham and Cleveland for the supply of elec- 
trical power at reasonable rates to all the company's other collicries, 
mines and works as required. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—The capital expended 
during 1910 amounted to £1,784. 12s. 4d. The total receipts were 
£110,480. 17s. На. The traflie receipts (592,349. 19s. 8d.) showed an 
increase of £418. 5s. 7d., and the return on the investment in the North 
Staffordshire Tramways Co. an Increase of £3,156. 148., consequent on 
the declaration of a bonus of 2s. рог share on the ordinary shares. Work- 
ing expenses increased by £2,320. 10s., of which £1,089. 16s. 8d. was for 
permanent way. Dedueting expenses and adding amount forward. the 
balance was £27,384. 163. 54. T'he directors recommend that £2,302 10s. 
be placed to reserve, £7,525. 88. to renewals account, and that after 
paying preference dividend (£12,250). a dividend be declared of 2 per 
cont. on the ordinary shares (€4, 3° 2403. 178 5d. boing earried forward. 
During the year the Board of Trade released the Company from its 
obligations to construct certain authorised extensions in the outlying 
districts of the Potteries. 

RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.) — At the meet- 
ing last week the chairman (Мг. F. Tobin) stated that they had issued 
£22,090 debenture stock to mect the cost of the new power house, &c. 
The directors had placed £7,500 to reserve for renewals, The tram- 
way receipts continued to increase, while in the supply of electricity 
fur public lighting and power there was distinct progress. 

REUIER'8 TELEGRAM CO. (LTD.)—The chairman (Hon. Mark F. 
Napier) stated at the meeting on Wednesday that the utmost care would 
be taken in the development of their new banking branch, the progress 
of which, so far, had given every prospect of eventual success. As a 
result of last year's operations they had been able to add a substantial 
sum to the general and telegraphic remittance reserves, which had been 
combined. With regard to the equalisation of dividends, he pointed out 
that, although they had done very good business of recent years, the 
uncertaiuty of affairs all over the world had taught them to provide for a 
possible rainy day. They had not had many in recent years, but he 
remembered the time when the company had to meet very strong com- 
petition. The difference in the cost of transmitting messages was a 
matter they had to provide against. 

TRACTION & POWER SECURITIES CO. (LTD.)—The directors’ report 
for 1910 states that ther? is a credit balance of £26,482, which, added to 
£5,623 forward, gives £32,105. The directors have applied $1.929 to 
writing down сомол sseurities and transferred. £25,000 to investment 
account, leaving £5,185 to be carried forward. The Clyde Valley. Elec- 
trical Power Co. continues to make good progress, Tne gross revenue 
and profit for 1910 much exceed those of any previous year. The earn- 
ings of the Mersey Railway Co. again showed an inereas^.. The engage- 
ments of the Société Electrique Westinghous: de Russie, in connection 
with the contract guaranteed by the company, have been fully met. 

URBAN ELECTRIC SUPPLY CO. (LTD,)—The gross profits for 1910 
amount to £17,205. 103. 9d., and, after deducting London expenses. the 
balance is £14,091]. 165. Xd. The protit balance is £30,971. 11s. lld., 
which falls short by £1,528. 8s. 1d. of the amount (£32,500) required to 
meet the 5 per cent. guaranteed dividends on the capital This delicit 
has been provided by Edmundsons! Electricity Corp». under their con- 
tract. Provision has also been made of £2.221. 5s. 6d. depreciation of 
plant and machinery. The profits for 1910 exceed by £23,192. 17s. 5d. 
the amount of £12,107. Өз. 61. required to meet debenture interest. In 
view of the expiry on Dec. 21 last of the contract under which the divi- 
dends have hitherto been guaranteed, of the necessity for increasing the 
provision for depreciation, and of the fact that the debt owing to the 
contractors is now bearing interest, the directors have decided to defer 
any declaration of dividend for the current year until the accounta for 
the year are available. The equivalent of 525,160 33-watt lamps were 
connected to tho mains of the various undertakings at Dec. 31 last, 
ас inst 476,596 in 1999 and 437,593 in 1903, 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c, 


NEW COMPANIES. 

ELECTRIC BLEACHERS (LTD.) (115,867.)—Reg. May 18, capital 
£100 in £1 shares, to acquire and turn to account patent No. 1,941 of 
1911, and to carry on the business of manufacturers of apparatus used 
in connection with bleaching. Private company. Reg. оћсе: 39, 
Victoria-strcet, Westminster. 

MANSELL (LTD.) (115,871.)—Reg. Мау 17, capital £500 in £1 shares 
{450 7 per cent. cumulative preference aud participating and 50 
founders’), to take over the business of electricians, electrical and 
mechanical engineers and contractors, kc. Private company. Reg. 
otlice : 15, Cecil-court, Charing-cross, London, W.C. 

SCANDINAVIAN FOIL CO. (LTD.) (115,881.)— Reg. May 17, capital 
£20,000 in £1 shares, to acquire any patents in Norway or Sweden and 
elsewhere, to carry on the business of manufacturers of and dealers in 
aluminium and aluminium foil, and to adopt an agreement with the 
International Foil Co. First directors: S. O. Larsen, J. E. Vik, O, 
Roakvam, W. C. James, E. Ames, А. Р. Sinnett and А. J. Faulding. 

SHACKLETON'8 (LTD.) (115.889.)—Кер. May 17, capital £2,000 in 
£1 shares, to carry on the business of manufacturers of and dealers in 
bricks, tiles, pipes, pottery and earthenware, &c.. to acquire the busi- 
ness carried on by C. W. Shackleton as the Polesworth Electrical 
Appliances Со. Private company. C. W. Shackleton is first managing 
director. Reg. office: 47, Temple-row, Birmingham. 


STATUTORY RETURNS. 

BUDE ELECTRIC SUPPLY CO. (LTD.)—Return to April 29 gives capital 
as £7.070 in £1 shares. All shares taken up. £7,009 paid. Mortgages 
and charges, £2,500 mortgage debentures. 

CAMBRIDGE ELECTRIC TRAMWAYS SYND. (LTD.)—In return to Feb. 
22 capital is £5,000 in £10 shares. 107 shares taken up. £9. 03. 4}d. 
per share called up on 90 shares, £10 per share on 10 and nil on 7. 
£911. 12s. 1d. paid. Mortyages and charges, nil. 


MORTGAGES AND CHARGES. 

BRITISH DIATORIC MFG. CO. (LTD. —Particulars of £4,000 deben- 
tures, created as to #2,000 on June 25, 1908, and as to £2,000 on April 
25, 1911, have been tiled, amount of present issue being £2,000. Pro- 
perty charged : Сотрапу’з property, present and future, including 
uncalled capital. No trustees. 

LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—Issue on May 8 of 


£5,600 debentures, part of a series of which particulars have already 
been filed, 


RECEIVERSHIPS. | 
| ELECTRICAL FITTINGS CO. (LTD.)—W. К. Sutton, of Driffold, May- 
tield-road, Moseley, ceased to act as receiver or manager on March 51. 


FERABIN LAMP & ELECTRICAL ACCESSORIES (LTD.)—Notice of the 
appointment of G. E. Corfield, 119, Finsbury-pavement, E.C., as 
receiver and manager,.on May 12, under powers contained in deben- 
ture dated Nov. 23, 1910, has been filed. 


JAMES SCOTT (LTD.)— Notice of the appointment of Н. Beswizk, n 
Sweeting-street, Liverpool, as receiver and manager, by or der of Cour 
dated May 6, has been filed. 


CITY NOTES. 


c mm 


MEMORANDA (May 25).—Bank rate 3 per cent. (March 9, m 
Price of silver, 2414. per oz. Consols 811—814 for money and for 
account. Consols Pay Day, June 1; Stock and Shares Contes E 
Days, May 29 and June 13; Ticket Days, May 30 and June oh 
Pay Days May 31 and June 15; Mining Shares Carry Over Day, May 

Prices оғ Merats (London).—Copper, cash, 54; ; three months 
554. Lead, Englisb. 151—134; foreign, 131—134. Spelter, Ge nh 
248. Tin, English, 196—197 ; foreign, 203} cash, 189} three monto» 
Iron, Cleveland, cash, 46/11, three months, 47/7. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—Mr. T. Frame Thomson 
has been appointed deputy-chairman of this company. 

STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
been asked to appoint special settling days in and grant quotations " 
fully and partly (50 per cent.) paid serip for £385,000 43 per cent. p 
ference stock of the Central London Railway Co., and а further issue Ө 
20.000 £10 fully and partly (£4) paid shares of the City of Santos Zim prove- 
ments Со, у and also to grant quotations to $1,847,000 additional eon: 
solidated mortgage 5 per cent. 50-year coupon bonds of the Havana 
Electric Railway Co., a further issue of £27,000 4} per cent. first mortgage 
prior lien gold bonds of the Montreal Water & Power Co., and partly P 
serip for £200,000 5 per cent. first mortgage debentures of the Rhondda 
Tramways Co. 

UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—This company 
is making an issue of £75,000 5 per cent. first mortgage debenture stock at 
par. The issue is guaranteed by Callender's Cable & Construction Co. 

WINNIPEG ELECTRIC RAILWAY CO.—The directors have declared а 
quarterly dividend at the rate of 12 per cent. per annum, 
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Electric Lamps for Miners. 

IT has long been realised that a good electric lamp for 
use by miners would be ideal from the safety point of view, 
but there have been so many ditlieulties to be overcome 
In detail before attaining a really satisfactory result that 
the electric miner's lamp has not yet made any great 
headway. The want of such a lamp is felt more than 
ever at the present time, and is emphasised by an im- 
portant announcement by the HOME SECRETARY, to the 
effect that a colliery proprietor has placed £1,000 at his 
disposal as a prize for the best electric lamp or lamps ful- 
filling certain specified requirements. These our readers 
Will find set out in another column, and they are mostly 
of a very reasonable, and indeed essential, character. 
The only stipulation that we feel is open to serious 
criticism is that a lamp must give not less than 2 c.p. 
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continuously forten hours, This is a much larger candle- 
power than is usual with ordinary miners’ lamps. In 
itself, of course, there is no objection to the increase in 
light, as it may assist the miner in lis work, and there 
would be no difficulty in producing such a light fur the 
time stipulated but for the fact that a miner’s lamp to be 
of practical value must have its weight kept below quite 
a low figure. On this account we fear this stipulation 
may result ina lamp which, technically, fulfils the speci- 


302 ; | ; ; 
fied requirements, but which, nevertheless, will be im- 


In any case, 


take up the challenge seriously. They will doubtless be 
encouraged to do so by the fact that, in his report on the 
Pretoria pit disaster, issued this week by the Home Office, 
Mr. R. А. 5. RepMAYNE, H.M. Chief Inspector of Mines, 
| suggests that serious consideration sliould be given to tlie 
possibility of replacing the gauze lamp in fiery mines by 
the electrie lamp. | 
сеш 


| The Pretoria Pit Disaster. 
THE report to which we have just referred is an effective 


have been inade by some of the miners' representatives as 
to electricity being responsible for the disaster at Hulton 
Colliery last December. Mr. REDMAYNE, after holding an 
exhaustive inquiry шо the circumstances of the explosion, 
is perfectly satistied that the use of electricity in the mine 
had no bearing whatever on the disaster. This oflicial 
pronouncement will be welcomed by electrical engineers, 
and we are sure it will do much toallay any fears that may 
have arisen in the minds of colliery managers ax to the 
desirability of extending the use of electrical apparatus. It 
wili certainly do much to strengthen the hands of managers 
in resisting the demands of the miners to have electrical 
apparatus removed from the pits. This opposition of 
labour to improved methods of working is to be regretted, 
but it will doubtless disappear as the number of mines 
using electrical apparatus increases, 
— 


“The National." 

For a moribund institution the National Telephone Co. 
is “dying hard." There was no dullness or dolefulness 
about the huge gathering of the staff of the Company assem- 
bled at the Hotel Cecil on Thursday last week, to celebrate 
the seventeenth Annual Staff Dinner. These gatherings 


Abroad 9d., or 18 cents, or 90c., or 8027. 
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have always been notable for expressions of loyalty to and 

zeal for the National Co.’s interests, and for the recognition 

that the directors have rendered to the staff on this 

account. But at this concluding family gathering there 

was а friendliness and a warmth in the proceeding 
throughout that must have been comforting to those who 
are called upon to part company after so many 
years of true camaraderie. The severance, if such it may 
be termed, was certainly softened by the kindly words of 
the President and by the sincere and hopeful words 
of the Postmaster- General, whose fine speech and graceful 
references to the merits of the men who are shortly “ going 
over,” were received with what was clearly the utmost 
respect. The remarks of Mr. SAMUEL, we are sure, con- 
veyed to the hearts of his audience a feeling of relief 

hich, so far as they touched upon some of the chief points 
at issue, could be felt, and there is to-day a hopefulness in 
telephone ranks that has hitherto been noticeably absent. 
The rank and file of the National Company, we are sure, 
give a large meed of credit for this to the directors and 
chief officials of the Company. The annual dinners, now, 
alas terminated, have furnished the opportunity for cordial 
intercommunication between the scattered elements of this 
creat undertaking, and will be remembered with feelings of 
great pleasure. We must be satisfied here with our expres- 
sion of pleasure tempered with regret, and refer our readers 
to the full report of the proceedings which is given on a 
subsequent page, taking the occasion to compliment the 
Postmaster-General upon the manner in which he responded 
to а great opportunity. It must be remembered that 
nearly 18,000 men and women are directly interested in 
his statement. 
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The Heating of Cables with Current. 


OwixG to the absence of the president and vice-presi- 
dents, it fell to Dr. К. T. GLAZEBROOK to preside at the 
meeting of the Institution of Electrical Engineers last 
week. The fact that the l'aper under discussion was by 
two members of the Staff of the National Physical Labora- 
tory, апа dealt with a valuable series of investigations 
carried out at Bushy House, rendered his presence in the 
chair particularly appropriate. This research was under- 
taken, it will be remembered, at tlie request of the Wiring 
Rules Committee of the Institution, and the Table of limit- 
ing currents in the new edition of the Rules has been based 
ou the results detailed by Messrs. S. W. MELSOM and Н.С. 
poorH in their "aper. In view of the criticism that has 
been raised in certain quarters as to the supposed excessive 
current density allowed in the case of small conductors, 
Мг, €. P. SPARKS, Chairman of the Wiring Rules Com- 
mittee, showed at the meeting last week that the current 
carrying capacities now tabulated in the Itules rested for 
the first time on а logical basis ; that is, a limiting rise of 
temperature had been adopted instead of a pressure drop. 
When it 13 remembered that the maximum increase in 
temperature permitted on this basis is only 20°F. in the 
case of rubber-covered conductors, it is obvious that there 
: а very large factor of safety ; and the next step will now 
be to determine what is the maximum temperature rise 
that can really be allowed with safety. In view of the 
general desire that this should be done, we expect that 


when the seventh edition of the Rules makes its appear- 
ance the Table of Conductors will be still further modified. 
For the present, general satisfaction is expressed at the 
considerable saving that can be effected in the cost of 
wiring, particularly in heating and power installations, 
Mr. RAwLIxGs going so far as to say that the recent 
revision of the maximum current-carrying capacities of 
conductors would do more than anything in the past to 
bring about a day load for central stations. Whilst wel- 


| coming anything that will cheapen the cost of installations, 


it must be remembered, however, that this is only part of 
the problem of encouraging consumers to adopt electrical 
apparatus, and most progress must be looked for from 
improved publieity methods, of which the new demonstra- 
tion rooms of the Westminster Electric Supply Corporation, 
mentioned in our last issue, are typical. 


pea 


Messrs, MELSOM & Booru's Paper suggests several lines 
for further research ; one, in particular, which should prove 
of exceptional value to the electric supply industry, is the 
comparative rise in temperature and the safe current 
carrying capacity of underground cables laid on diflerent 
systems. Preliminary investigations of this kind are 
referred to briefly in the Paper, and the results were re- 
produced in Fig 4 of our abstract last week, but these only 
apply to a single conductor; experiments on three-core 
cables would be perticularly valuable, since the current 
density permissible in such cases would probably be much 
less than in the case of single cables. It is, however, 
useful to learn from the authors’ experiments that the rise 
of temperature of a paper-insulated lead-covered cable laid 
in damp ground is less than half that where the cable 13 
installed underground in an earthenware pipe. 

— 
Electricity Supply in the Colonies. 

AFTER perusing the annual reports for the past year of 
electricity supply and tramway undertakings in this 
country, which are now coming to hand by almost every 


| post, it is especially interesting to receive from Mr. 0. V. 


Tuomas, engineer and manager of the municipal electricity 
supply department at George Town, Penang, а copy of his 
annual report for 1910. We notice that the metal-filament 
lamp has had an entirely beneficial effect on the business 
of the Penang undertaking, a very satisfactory result being 
the rapid extension of the supplv to small consumers in 
the native business quarters, who require from three to siX 
lamps each. During the past vear the number of units 
sold to private consumers increased bv over 40 per cent., 
but more striking, perhaps, is the fact that in recent years 
the output for publie lighting has exceeded the private 
supplv. On the present occasion, however, the position 1$ 
reversed, and the figures are 265.121 and 326,525 units 
respectively. А traction supply of 200,090 units brings 
the total output to 791,736 units. For this output, the total 
costs, excluding capital charges, were 9-94 cents (equiva- 
jent to about 21d.) per unit sold, fuel accounting for 37 
per cent. of the total It is satisfactory to notice that 
the balance of revenue over working expenses represented 
9-6 per cent. on the capital expenditure, but owing to high 
capital charges (interest 5 per cent., sinking and renewals 


pL EEE 


THE ELECTRICIAN, JUNE 2, 1911. 


283 


fund 3 per cent.) the net profit was only $9,698 (repre- 
senting about £1,130); this, however, was considerably 


greater than in the previous year. 
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Publicity Committee Conference.— The Electric Supply 
Publicity Committee held its first annual conference at the 
Institution of Electrical Engineers on Tuesday, Mr. Н. B. 
Renwick, Chairman of the Committee, presiding. There was 
a good gathering of leading representatives of the supply 
industry present, and a complete account of the proceedings 
will appear in our next issue. The Chairman reviewed the 
leading features of the work of the Committee, and referred to 
the large amount of literature which had been distributed 
relating to electricity supply for all purposes. He also 
expressed the satisfaction of the Committee at the result of the 


work accomplished. 


Scientific Management.—The April number of the “ Engi- 
neering Magazine ” is a special issue devoted to the subject of 


Scientific Management, and among the contents we notice an 
article by Mr. В. W. Hutchinson, jun., on “ The Applications of 
Electricity in Mining Industries." The author deals with the 
subject in a general way, illustrating the range of electrical 
applications to mining. Не classes distributing systems 
for mines under three headings: (1) Continuous current 
for haulage, power and lighting; (2) continuous current for 
haulage, and polyphase alternating current for power and 
lighting ; and (3) high-potential alternating current for distri- 
bution to sub-stations, where it is converted into continuous 
current or low-pressure alternating current, or both. The first 
system is considered to be best adapted to mines in which 
power has not to be transmitted a great distance; the second 
for the same conditions in dusty or gaseous mines; and the 
third where а large mine or number of mines can be supplied 
from one central power plant. In future articles, cables and 
wiring, lighting, haulage, pumping, &c., are to be considered. 
Other articles in the special issue to which attention may be 
called are: “The Most Resourceful Utilisation of Water 
Powers," by Mr. Н. von Schon; “ Industrial Uses of Rein- 
forced Concrete Construction," by Mr. J. P. Н. Perry; and 
“ Power Plant Betterment by Scientific Management," by Mr. 


W. N. Polakov. 

The Discrimination of Colours.—1n a Paper on this subject 
read at a meeting of the Royal Society, Dr. F. W. Edridge-Green 
stated that if a definite portion of the spectrum be isolated it 
appeared monochromatic, the size of the monochromatic region 
varving with the luminosity and wave-length of the light and 
the colour perception of the observer. Lord Rayleigh had ex- 
pressed the opinion that he could discriminate between the 
colours in a monochromatic region even to the extent of dis- 
tinguishing between the colours of the two D lines. The 
author, however, did not find this possible when special precau- 
tions were taken to have a pure spectrum and to avoid the 
Physiological effect of contrast through varving intensities of 
the areas to be compared. The monochromatic area might be 
magnified without altering its monochromatic appearance ; 
the intensity of the light source being increased to compensate 
for the diminished luminosity. The monochromatic area 
micht also be examined through a double-image prism, or be pro- 
jected by means of a double-image prism upon a screen, so that 
the violet side of one area would be adjacent to and just touch 
the ved side of the other area. In this way the monochromatic 
area might be made as large as desired, the intensity of the 
source of lizht being increased as required. Ап arc light gave 
two very bright areas of colour. This method was the most 
favourable for the detection of any difference ; the monochro- 
matic areas, however, still remained monochromatic. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab—Perim ................ - July 8,1909 ... — 
Malta—Tripoli......... esses. April20,1910 .. — 
Latakia—Palura ..... PNE May 26, 1910 ... € 
Tourane- Amoy .............. Sept 25, 1910 ... May 29,1911 


to act as judges. 


Mr. W., E. Lane. —The Executive Committee of the Electro- 
Harmonic Society are organising а presentation to be made to 


the honorary secretary (Mr. W. E. Lane) on his marriage. 

The Committee have thought that it would be the desire of members 
that the opportunity should be taken to present to Mr. Lane some slight 
token of their regard and of their appreciation of the services which he haa 
ungrudgingly rendered with such conspicuous success as honorary secre- 
tary of theSociety during the past 10 years. It is proposed that the sub- 
scription should be limited to 2s. 6d. each, in the hope that the full mem- 
bership of the Society will participate. The Committee suggest that a list 
of the subscribers should be presented to Mr. Lane with the testimonial, 
Mr. R. K. Gray has consented to act as treasurer, and Mr. J. E. Kings- 
bury is acting as secretary to the fund. Contributions should be sent to 


Mr. Kingsbury, 7, Serjeants’ Inn, E.C., before June 5. 


Visual Sensation in the Alternating Magnetic Field.—In 
the April “ Proceedings " of the American Institute of Elec- 
trical Engineers, Mr. A. Н. Babcock refers to the recent Paper 
by Dr. J. B. Whitehead, of which an abstract was given in our 
issue of April 7th : Mr. Babcock points out that in 1897 
while experimenting with some choke coils with large leakage 
connected across the receiving end of one of the first long dis- 
tance high-tension lines placed in operation in Central Cali- 
fornia, a very marked sensation of flickering light was noticed 
whenever his head was moved through the leakage field. The 
matter was reported to the late Dr. F. A. C. Perrine and was 
investigated by him, though, if recollections of that occurrence 
are correct, he was practically the only one experimenting who 
did not corroborate the observations of the others. No record 
can now be found of any publication of these tests, though 
Mr. F. G. Baum confirms the writer's recollections of the experi- 
ments. The reactance used was a 150 kw. Stanley transformer 
of the vertical core type, in which the iron circuit was opened 
sufficiently to produce practically full-load current when the 
2,200-volt coils of the transformer were connected across the 
station 'bus-bars and the high-tension coils were open-circuited. 


Electric Lamps for Miners.— The Secretary of State for the 
Home Department announces that, in order to encourage the 
production of safe and efficient types of electric lamps for 
miners, a colliery proprietor has placed at his disposal the sum 
of £1,000 to be offered as a prize for the best lamp or lamps 
fulfilling the requirements specified below. Мг. Charles 
Rhodes (a former President of the Institute of Mining Engi- 
neers) and Mr. Charles H. Merz (a member of the Departmental 


Committee on the Use of Electricity in Mines) have consented 
The conditions of the competition are as 


follows :— 
1. The competition will be open to persons of any nationality. 
2. It will be in the discretion of the judges to award the whole of the 


prize for the lamp which they consider to be the best; or to divide the 


prize ; or to make no award if no lamp appears to them to be of sufficient 


merit. 


3. Lamps must be addressed care of C. Rhodes, Esq., at the Home 


Office Testing Station, Rotherham, and must reach the testing station not 
later than December 318% next; a spare globe should accompany each 


lamp. 

The requirements which should be fulfilled by any lamps submitted for 
competition are as follows : (1) The lamp should be of sound mechanical 
construction so as to withstand rough usage. 
simple construction and easy to maintain in good order and repair. 
The lamp should be so constructed as to render impossible the ignition of 
inflammable gas either within or without the lamp. (4) &The lamp battery 
should be 80 constructed that any liquid which it may contain cannot be 
spilled when the lamp is in use, and means should be provided for dealing 
with any gas which may be generated by the battery. 
used and the construction should be such that metals and other parts will 
not be liable to deterioration by corrosion as a result of the action of the 
“ electrolyte." &с., used in the battery. 
tively locked so that it cannot be opened without detection. 
lamp should be capable of giving an amount of light not less than 2 c.p. 
continuously for a period of not less than 10 hours. 
be well distributed outaide the lamp. А movable reflector to concentrate 


or to shield the light may be provided. 


(2) The lamp should be of 
(3) 
(5) The materials 
(6) The lamp should be effec- 


(7) The 


(8) The light should 


In addition to the above requirements regard will be paid to 


(a) the first cost of the lamp ; (5) the cost of maintenance; (с) 
convenience in handling ; and (d) the weight of the lamp when 


charged and ready for use. 


Hulton Colliery Disaster.—The reports of Mr. В. А. А. 


Redmayne (Н.М. Chief Inspector of Mines) and Mr. S. Pope 


on the explosion at the Prete 
issued by the Home Office this week. 


oria Pit last December have heen 
Mr. Pope’s report deals. 
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with the proceedings at the inquest and is concerned with the 
legal aspect of the question. He does not recommend any 
prosecution. Мг. Redmayne, after holding a formal investi- 
gation, states that he is perfectly satisfied that the use of 
electricity in the mine had no bearing on the disaster; and he 
has come to the conclusion that the explosion originated at a 
fall at the furthest in-bve point of the intake airway of the 
No. 2 face of the North Plodder. In all probability, he says, 
à second fall took place immediately before the explosion, 
accompanied by the liberation of а quantity of gas; and this 
gas was, in his opinion, ignited by a safety lamp becoming 
overheated, falling through the gas, or by its being damaged 
by the fall of stone. Mr. Redmayne suggests that mining 
engineers and others connected with the working of gassy 
collieries should seriously consider the possibility of the replace- 
ment, or partial displacement, of the gauze lamp in fiery mines 
by the electric lamp. The conclusion which he thinks may be 
drawn from the evidence submitted at the inquiry as regarde 
the electrical plant is the importance of its proper supervision. 
A daily report as to the condition of the electrical apparatus 
was made at the mine, but it 13 not sufficient, he says, merely 
to state that the condition of apparatus was found to be 
"good." He is of opinion that the Hulton Colliery was 
understaffed. 'It is interesting to notice that the armoured 
cables in use throughout the mine satisfactorily resisted the 
effects of the explosive blast, heat and heavy falls of ground 
and were found afterwards to be mechanically and electrically 
perfect. It may also be noted that Mr. Redmayne considers 
it unwise to use electricity at the coal face in a gassy mine, 
such as this was, and that under the new Rules proposed its 
use would be prevented. 


Tramway Progress in Berlin.—The report of the Grosse 
Berliner Strassenbahn for the year ended December 31, 1910, 
as published in the ** Elektrotechnische Zeitschrift," shows that 
a dividend of 8$ per cent. was declared on a capital of 
£5.000,000. The rolling stock now consists of 675 double- 
truck motor cars. 917 single-truck motor cars and 1,036 trailers. 
The last mentioned have seats for 24 passengers and standing 
room for another 16 on the end platform. The number of 
passengers carried during 1910 was 427.700.000, as against 
396.610.000 in 1909. The gross earnings were £2,038,560 in 
1910 and £1,888.964 in 1909. The distances run were 
60,281,160 car-miles in 1910 and 55,823,700 in 1909, the earn- 
1195 being 8-44. and 8:34. per car-mile respectively. The 
operating expenses were 95:98 per cent. of the gross earnings Ш 
1910. as against 24-82 per cent. in 1909; 7-04 passengers were 
carried per car-mile. The length of track is now 331.4 miles. 
625.000 was placed to the road depreciation account and 
£26,230 to the account for renewal of rolling stock. Under the 
agreement with Berlin and the neighbouring municipalities the 
company paid over £139,320 of its gross earnings to the local 
authorities. 

City and Guilds of London Institute.—The report of the 
Council for the vear 1910 mentions that the Central Technical 
College will in future be conducted by a Delegacy representing 
the City and Guilds of London Institute, the Imperial College 
of Science and Technology and the Goldsmiths’ Company, in 
pursuance of the supplemental charter recently granted to the 
Institute and the new schedule attached to the charter of the 
Imperial College. The name of the College will also Бе chanved 
to the City and Guilds College (Engineering). In consequence 
of this change in the management a scheme has been pro- 
visionally adopted by the Delegacy involving the reorganisation 
of the mathematical and chemical departments. In recogni- 
tion of their long and valuable services to the Institute, the 
Executive Committee has appointed Prof. Armstrong 
Emeritus Professor of Chemistry, and Prof. Henrici, Emeritus 
Professor of Mathematics and Mechanics, on their retirement 
at the end of the present session from their professorships at 
the City and Guilds College. The Council record their high 
appreciation of the services rendered by Profs. Armstrong, and 
Henrici since the establishment of the College in 1885, and of 
their untiring zeal in developing the courses of studv ш their 


departments. The annual report of the Dean, Prof. W. E. 


Dalby, which is contained in an appendix to the Ceuncil’s 
report, reters, in addition to the usual statistics, to the increase 
in the equipment of the College. "The total number of students 
attending diploma and special courses at the Central Technical 
College was 474 in the session 1909-10, compared with 469 in 
the previous session. Of these students 102 took the electrical 
engineering course, as against 113 in 1908-9 and a maximum 
number of 160 in 1904-5. The total number of students, how- 
ever, receiving instruction in electrical engineering was 321 
(including 80 students from the Royal College of Science and 
School of Mines), as against 318 in 1909. At the close of the 
session in July, 1910, the diploma of associate of the City and 
Guilds Institute was awarded to 80 matriculated third year 
students, as against 98 in the previous vear. The diminution 
in the number of students entering the Technical College, Fins- 
bury, is receiving the anxious consideration of the Executive 
Committee ; the possible causes of the decrease are stated to be 
entirely external to the College; the one which. haa. had most 
effect 1з believed to be the continued depression in the elec- 
trical industries; indeed, it is only in the electrical depart- 
ment of the College that any serious decrease in the number of 
students entering for the day course of instruction has occurred. 
The establishment of many other technical colleges both in the 
metropolis and the larger provincial towns has also had some 
effect, as well as the desire amongst students in recent years to 
obtain a university degree. If this desire should abate there 
should again be а demand for such courses as the Finsbury 
College was designed to provide. In the meantime some slight 
alterations have been made in the programme, the age of ad- 
mission being raised from 14 to 15 vears, and a regular time 
table arranged for third year engineering students. The total 
number of day students during the 1909-10 session was 153, as 
against 182 in 1908-9, the respective numbers taking the elec- 
trical engineering course being 57 and 67. The evening depart- 
ment of the College was attended by 233 students, compared 
with 291 in the preceding session. 


Current Topics. 


Subjects of current interest: dealt with in this issue include 
the following :— 


Mr. J. Rezelman contributes an article on “ The Reactance of 
Asynchronous Motors with Squirrel-Cage Rotors.” 

Mr. H. Smith contributes an article on ** A Method for the Detec- 
tion of Harmonies in an. Alternating Current, and for the Measure- 
ment of Inductances,”’ 

At the annual general meeting of the Institution of Electrical 
Engineers on Friday last the report of the Council was presented. 
We give an abstract of the report and also referto it in our Leading 
Article. 

We give an account of the discussion that took place at the Insti- 
tution on Thursday last week when Messrs. Melsom and Booth read 
their Paper on * The Heating of Cables with Current." 

А{ à recent meeting of the Institution of Mechanical Engineers 
Mr. J. Е. Dowson read a Paper on ° Gas Producers.” 

We describe a new form of telescopic mast. 

At a recent meeting of the Derby Society of Engineers Mr. J. 
Hiirdtn read a Paper on ** The Electric Furnace." 

We give an abstract of an article in the ** Electrical World” which 
describes a method of producing “ artificial daylight " from the light 
given by a tungsten lamp. 

The annual dinner of the National Telephone Со. last week. besides 
being the last official occasion on which the staff will so meet together, 
was noteworthy for an important statement by the Postmaster- 
General. 

The report of H.M. Chief Inspector of Mines. Mr. В. А. 8, Redmayne, 
on the Hulton Colliery explosion has been issued by the Home Оћсе, 
Mr. Redmayne is of opinion that the electrical plant had nothing 
whatever to do with the explosion. 

An interesting consular report from Norway gives particulars of 
the progress made in electric smelting of steel. &c.. in Norway. A 
consular report also gives information as to the progress of hydro- 
electric schemes, construction of tramways, &c., in the United States. 

Municipal Loans.—An inquiry was held at Bradford on Tuesday 
into the application of the Council for permission to borrow £50.000 
for extensions of their electricity undertaking.— An inquiry was held 
at Hull on Wednesday into the application of the Corporation for 
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INSTITUTIONS AND SOCIETIES. 


Association of Mining Electrical Engineers,—A largely attended 
meeting of the East of Scotland branch of this Association was held 
last Friday evening, May 26th, in the Royal Hotel, Dunfermline, Mr. 
C. Augustus Carlon, of the Fife Coal Co., in the chair. The following 
officials were appointed for the ensuing session: President, Mr. C. 
Augustus Carlon (Fife Coal Co., Leven); Vice-President, Mr. H. 
Gordon Fraser (Fife Coal Co.) ; Hon. Secretary, Mr. Thomas David- 
son ( 16, Rutland-square, Edinburgh) ; Hon. T'reasurer, Mr. Robert 
Scott (Musselburgh); Council, Messrs. David Beveridge (Kelty), 
W. E. Townsend (Edinburgh), James Walker (Lochgelly), J. M. 
Keenan (Niddrie), R. W. Hogarth (Edinburgh), Wm. Lang (Mary 
Pit, Lochore), Neil A. Wilkie and R. H. Willis (British Electric 
Plant Co.). 

With a view to creating and stimulating interest in the branch the 
meeting discussed the desirability of holding a series of meetings in 
such districts as Wemyss (Fifeshire), Alloa (Clackmannanshire) and 
Polmaise (Stirlingshire). The general opinion was that if these 
meetings were methodically arranged and systematically organised 
they would result in a considerable accession to the membership of 


the branch. · 
Institution of Mechanical Engineers.— The annual conversazione 


took place on Friday evening last at the Institution, St. James's 
Park, S.W., the guests being received by the President (Mr. E. B. 
Ellington) and Mrs. Ellington. As on previous occasions there was 
no lack of entertainment, an excellent selection of vocal and instru- 
mental music being performed. This was much appreciated ; whilst 
for those visitors desirous of more technical entertainment a lec- 
turette by Prof. E. G. Coker, D.Sc., on '' Optical Determination of 
Stress " was provided. The success of the conversazione was at- 
tested by the large gathering who thronged the rooms and staircase 


of the Institution throughout the evening. 

Royal Society of Arts.—The annual conversazione was held on 
Tuesday evening last in the Natural History Museum, South 
Kensington, the guests being received in the Central Hall by Sir 
John Cameron Lamb, C. B., C. M.G., chairman, and other members of 
the Council. The entertainment provided was more varied than 
usual The band of H.M. Royal Artillery performed a selection 
of music in the Central Hall, whilst a vocal and instrumental concert 
was given throughout the evening in the Shell Gallery, and a miscel- 
laneous entertainment in the Fish Gallery. The last mentioned 
programme included several dances and dialogues; but as nearly the 
whole of the audience had to view these through various cases of 


specimens, much of the entertainment was lost. 


ricity supply 


sanction to a loan for extensions of their elect 
undertaking. | | 
Legal.—Judgment was given by the Railway Commissioners on 
Monday in favour of the National Telephone Co. in regard to their 
application for a declaration that the terms of the agreement under 
which their plant, property, &c., are to be taken over by the Post- 
master-General should be construed in а wider and more liberal 
spirit than that proposed to be adopted by the Postmaster-General. 
Sheriff Gardner Millar on Monday dismissed t he appeal of Glasgow 
Tramways Committee against the assessment of their undertaking. 
On Friday last Mr. Justice Neville dismissed an application by the 
“Z” Electric Lamp Manufacturing Co. for an interim injunction to 
restrain the Osram Lamp Works (Ltd.) from threatening plaintiffs 
or their clients with legal proceedings in respect of alleged infringe- 
ment of defendants’ Letters Patent. 
Companies lReports.—The directors’ report of Callender's Cable 
& Construction Co. gives an interesting resume of the progress 


made by the company during the past year. 


OBITUARY. 


E. Ristor1.—We regret to record the death, which recently oc- 
curred, of Mr. Е. Ristori, A.M.LC.E. Mr. Ristori's early training 
in engineering was received in Italy. After some connection with 
ordnance work and explosives manufacture, he organised, in 1894, 
the British Aluminium Co., of which he was managing director until 
1902, and he was responsible for the Kinlochleven power scheme of 
the company. Deceased was interested in electro-chemistry as well 
as electro-metallu rgy. 

Baron Е, B. d'ERLANGER.— The death is also reported of Baron 
d'Erlanger, who was chairman of the New General Traction Co. and 


a director of the Norwich and Coventry tramway companies. 


PERSONAL NOTES. 


Mr. F. Monkhouse, who for the past seven years has been assistant 
manager to Arc Lamps (Ltd.), has now terminated his connection 
with the firm. and communications may be addressed to Mr. Monk- 


house, 17, Blandford-road, St. Albans. 
The electrica] engineer to the Corporation of London, Mr. A. A. 


Voysey, has been granted further leave of absence owing to continued 


ill-health. 

Mr. J. G. MeLean has resigned his position as engineer and manager 
of the Woking Electric Supply Co.. which he has held for over 10 
years, Future communications for Mr. McLean should be addressed 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 2nd (to-day). 
ROYAL INSTITUTION. 


9 p.m. Meeting at Albemarle-street. Discourse on “ Radio- 
telegraphy,” by Commendatore G. Marconi. 


THURSDAY, June 8th. 
Rovar INSTITUTION. 


3 p.m. Meeting at Albemarle.street. Lecture on ©“ Practical 
Progress in Wireless Telegraphy," by Mr. T. Thorne Baker. 


FRIDAY, June 9th. 
PHYSICAL SOCIETY. 


5 p.m. Meeting at the Imperial College of Science. Agenda: 
“ The Lëders Lines on Mild Steel," by Mr. W. Mason: 7 Exhi- 
bition of a Model illustrating the Passage of a Light Waite 
through Quartz," by Dr. H. S. Allen: “ Tables of Cireular and 
Hyperbolie Functions for Complex Values of the Argument," 
by Mr. A. Johnstone: ** On the Measurement of Contact Differ- 
ences of Potential,” by Prof. A. Anderson and J. G. Bowen : 
* Exhibition of Gyroscopic Apparatus," by Sir G. Greenhill. 
F.R.S, and “А New Method of Approximate Harmonic 
Analysis by Selected Ordinates,” by Prof. S. P, Thompson, 


F.R.5. 
| ROYAL INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on © Applica- 
tions of Physical Chemistry to the Doctrine of Immunity,” b 
Prof. Svante Arrhenius. ж 


THE LONDON ELECTRICAL ENGINEERS, 
Officer Commanding. Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, June 5th, “А” Company.—Technical Drill, 7 to 9 p.m. 
Tuesday. June 6th, * B " Company.—'l'echnical Drill, 7 to 9 p.m. 
Wednesday, June 7th.—Gymnastie Classes, 7 to 10 p.m. 

Thursday, June 8th.—Recruits’ Drill (Infantry Drill), 7 to 8 p.m. Tech- 


nical Drill, 7 to 8 p.m. 
Friday, June 9th.—Recruits’ Infantry Drill, 7 to 8 p.m. Technical Drill, 


7 to 9 p.m. 
Saturday, June 10th.—No parades. 


to Dunblane, Woking. 


APPOINTMENTS VACANT AND FILLED. 


Messrs, Mather & Platt (Ltd.), Park Works, Manchester, advertise 
for an estimating engineer, used to electric power schemes. 

À chief clerk is required thoroughly experienced and competent 
to take charge of clerical staff of works department of electrical 
енен in country town near London. Salary £156 per annum. 
eee an advertisement. 

‚ Severa] electrical titters. experienced in fitting electrical installa- 
tions in ships, are required. Applications to the Electrical Engineer, 
H.M. Dockvard, Devonport. See an advertisement, 

A lecturer in electrical engineering and allied subjects is required 
for Durban (Natal) Technical Institute. Salary £300. rising to £400. 
Further information from Mr. W. A. Narbeth, Langford House, 
Eltham, Kent. to whom applications bv June 7. 

i А teacher of electrice wiring is required one night a week during the 

o. s session at the County School. Twickenham. Salary 

"e ‚ рег lesson of 2$ hours. Applications bv June 10 to Mr. F. 
elland. Council School, Stanlev-road, Teddington. 

Nes emonstrator in physics is required for Armstrong College, 

МОР лш “Salary £100 rising to £120. Applications to 
Р, ruen, Secretary, by June 23. 


Mile, V ednesday Lancaster Town Council appointed Mr. Geo. C. 
her s 0 has been carrying out the duties on probation during the 
ind ов borough electrical engineer and tramways manager, 
tlie Bde: also decided to increase his salary by £50 per annum for 
Mr. R months, | 
us ORC Butler, shift engineer at Hounslow, has resigned to take 
Mr. Joffre 2 with the Underground Electric Railways Co. and 
the vaca. ake, an improver at the works, has been appointed to 
cy. 
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THE PRESENT STATE AND FUTURE PROSPECTS OF 
HIGH TENSION CABLE MANUFACTURE. — 


BY DR. LEON LICHTENSTEIN. 


Cable manufacture is one of the oldest branches of electrica! engi- 
neering, the first cables being made early in the eighties for direct 
current at 110 volts with insulation of impregnated jute ; the first 
high-tension cables were made 10 years later with similar insulation, 
and were of the concentric type for 2.000 volts. Paper soon super- 
seded jute, the first stranded cables for 10,000 volts with paper insu- 
lation dating from about 1900; and the first transmission scheme 
using paper cables at 20,000 volts was carried out in 1908, while 
nowadays such cables are ordinary up to.25.000 volts. Rubber 
cables have developed more slowly, and seem likely to recede in view 
of the price of rubber. The differences in rubber, due to source and 
the methods of the factory, make this kind of insulation likely to be 
unsuitable for power transmission in spite of its elasticity, flexi- 
bility and excellent water-resisting properties. The present article 
is therefore confined entirely to paper cables and their prospects. 

The highest limits of voltage ате far out of sight, for the present at 
any rate; but a few words are necessary to explain the present posi- 
tion, and relate to problems that have been already solved. High- 
tension conductors for 20,000 and 25,000 volts are made norme!ly 
with conductors whose sectional areas range up to 400 sq. mm., and 
with external diameters over the lead covering up to 90 mm. or 
100 mm. The thickness of the insulation varies from 11 mm. to 
13mm. Not many years ago 9 mm. of insulation were required for 
10,000 volts; and this fact denotes progress, which is due not to & 
lower standard of safety in working but to improved chemical, 
physical and mechanical processes. The following figures taken 
from tests made in the Siemens-Schuckert works illustrate this. A 
number of short lengths of different types of three-core cable were 
taken. They were mostly about 5 metres long. One with 5 mm. 
of insulation between the conductors and between the conductors and 
the lead covering broke down at 70,000 volts in 30 minutes ; another 

with 4-9 mm. of insulation broke down in 30 minutes at 50,000 volts ; 
another with 6-4'mm. of insulation broke down in 5 minutes at 115,000 
volts; а fourth, with 7 mm. of insulation, broke down in 5 minutes 
at 120,000 volts; and а fifth, with 12 mm. of insulation broke down 
in 33 minutes at 180,000 volts. These were admittedly newly made 
pieces that had not been bent to and fro in the manner usual for 
testing purposes; but the figures obtained from other pieces that 
had been so bent were not very largely different. In fact, this 
difference was so small that it might be well to advise the abandon- 
ment of bending tests, both in the interests of buyer and seller. Not 
long ago there was à difficulty in making cables with sector-shaped 
conductors with areas of more than 150 sq. mm. ; but now they can 
be made up to 500 sq. mm., and are not much stiffer than with round 
conductors of equal capacity. They have, however, the advantage 
of being smaller in overall diameter and of weighing less. 

The capacity of modern cable factories is of interest, but the follow- 
ing facts relate solely to that of the Siemens-Schuckert works, and 
though this may appear to treat the matter only from one point of 
view. it is probably better than to confine one's self to generalities 
which everybody already knows. The Nonnendamm works make 
cables, the cores of which weigh as much as 8,000 kg., in one length 

the weight of the cable when ready for laying being about 15,000 kg. 
In order to give an idea of the size of a cable of this kind it may be 
said that an armoured three-core cable with conductors of 25 sq. mm. 
weighing 15.000 kg. is nearly 2 km. long. Still, it must be admitted 
that these great lengths are not very easily handled during the pro- 
cess of laying ; but there is the great and counterbalancing advan- 
tage which results from an absence of joints, and which is very valua- 
able with high pressures. The large armouring machines in the 
works are probably as big as any in existence. [n one’ case the 
length of the machine is 30 metres, the number of wire coils is 48. 
EA Mis, о kg, і ie Ms is driven by a motor of 
second. Other machines for oho a 3 | M ын os e m уз 
DOM i processes are also of a similar 

For power transmission, cables have the great advantage, as com- 
pared s eae schemes, of freedom from the effects of light- 
ning and other we T 1 m ER 
cu a HEN uin : = points are not nowadays 
age; and this may have the effect a Ee is, often enough, the volt- 
ес, Sui. | putting the cables out of court. 
Attempts to increase the practicable limit of voltage are not new 
O'Gorman's proposal to build cables out of insulating materials of 
differing dielectric constants was theoretically int : 

: : y interesting but in- 
sufficient from the practical standpoint. It is only quite lately that 
pressures of 50,000 and 60,000 volts have seemed possible. The rail. 


* Abstract of an article in the “ Electrotechnische Zeitschrift. 
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way from Dessau to Bitterfeld may be taken as а type of some of the 
latest work, energy being transmitted at 60,000 volts. The length 
of the transmitting cable, which duplicates an overhe2d line, is 
4-5 km., and the frequency is 15. The cable system consists of two 
single cables buried in asphalt. the pressure between each conductor 
and the lead covering being therefore 30.000 volts; each cable was 
tested, after laying, at 50.000 volts to earth for 10 minutes. The re- 


sults obtained in practice will be awaited with some interest. In 


further illustration of the probably practicable upper limit of voltage, 
from the point of view of the pressure-resisting сорасібу of a cable, it 
may be stated that at the Niemens-Nehuckert works a cable length 
was taken which wes 61 metres long and had 13 mm. of insulation. 
It withstood a pressure of 220.000 volts for 18 minutes and of 330.000 
volts for severa! seconds without breaking down. Pressures of 
50,000 and 60,000 volts are not, therefore, likely to be out of the 
question for transmission schemes for long. 


But this change will not take place suddenly. The pressure is 
likely to be gradually raised from its present limit of 25,000 volts, but 
above 40.000 or 50.000 volts technica! manufacturing processes are 
not the only things to he takea into consideration. Die'ectric losses 
may be important enough to require careful estimation, and work 
has been done in regard to this matter bv Humenn. Monasch and 
Hóchstaedter. the last of whom worked with pressures up to 60,000 
volts, though contining his experiments to the cables of one factory. 
It is much to be desired that his experiments should be repeated by 
others so as to have a more general outlook on the possibilities of the 
future. Cables with two and three cores for 30,000 volts present no 
problems in dielectric losses of any importance. unless the length of 
the transmission line should be very great ; but above this pressure, if 
progress is to be made, something will have to be done to convince 
possible buyers that their fears are groundless. The author's view 
is that cables carrying 40.000 volts can be safely recommended with- 
out fear of serious dielectric loss, even of the two and three-core types; 
with single conductors the limit can be set much higher. Makers 
might, perhaps, undertake guarantees as to dielectric losses, and test 
the cable after laving in this respect, but for the present this sugges- 
tion must remain in an indefinite form. A necessary preliminary is 
to reconcile the ordinary methods of measurement by bridge and 
wattmeter. Hóchstaedter's oscillographic methods are too cumber- 
some for everyday use. И may be here mentioned that Siemens & 
Halske are making wattmeters which read accurately with power 
factors of 0-03 and even less. These instruments have an astatic 


arrangement which frees them from being susceptible to the action of 
an external field. 


The effect of the dielectric losses on the temperature of the cable 
requires a few words of explanation. The following experiment 
shows the nature of this effect and its extent. A three-core lead- 
covered cable without armouring, 15 metres long, Was put under à 
pressure of 80,000 volts for 5 hours. The sectional area of the con- 
ductors was 50 sq. mm., and the thickness of the insulation 13 mm. 
A thermometer was attached to the lead covering, and the readings 
were taken through a telescope. When а condition of equilibrium 
had been reached, it was found that the temperature was about 3°С. 
above that of the atmosphere. At 40.000 volts the rise would be less 
than 1°C., and if the cable were buried in the ground it would be even 
less than that. From this it seems that the dielectric losses up to 
40.000 or 50,000 volts are unimportant in cables of good makers. 
The determination of the losses under these conditions by the buyer, 
or in his interests, could only have the effect of excluding cables 
which were reasonably defective even though they could withstand 
the pressure tests. 

The heating of high-tension cables requires some new elements to be 
taken into account. It is fair to say, for instance, that since the 
regulations of the Verband Deutscher Elektrotechniker were drawn 
up the situation has been somewhat modified. A high-tension cable 
must be classified not so much by voltage as by thickness of insulation. 
Latterly the sizes have considerably increased. The tables. which 
have been published under authority. allow only for single cables 
with 2 mm. ог З mm. of insulation. and for two and three-core cables 
upto9mm. This ought now to be extended up to 15 mm. or 16 mm. 
of thickness of insulation ; greater thicknesses than these are some- 
what rare. As а result of experimental work, the author published 
some years ago the currents which could be carried by single cables 
up to 5 mm. of insulation by single cables, and by three-core cables 
up to 17 mm. If these figures are further corrected for the heating 
due to dielectric losses, they show that the loads allowed by the оћ- 
cial regulations ought to be decreased by about 30 per cent. These 
figures only extend up to 120 sq. mm. of sectional area, and therefore 
need amplification. Cables for more ordinary voltages also need 
further consideration in this respect, especially seeing that everybody 
who has anything to do with estimates for cables end transmission 
schemes knows that the governing factor is the permissible tempers- 
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‘Importance, and with the electrification of main railway lines some 


Currents at 40.000 and 50.000 volts. Neither is tho matter likely to 


conditions at a constant voltage. 


Connections on high-tension cables. 


.that в cable is a pure!y mechanical product while & joint contains 
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ture rise and not the voltage drop slong the line. Questions a3 to | 
capacity also arise, though they are only important beyond 30,000 

volts and on very long lengths of c2ble. At any rato, below 20,000 | 
volts, capacity need not be taken into consideration, and it is neces- 
sary to emphasise this point, seeing that buyers often make careful 
demands with regard to this point, which they complicate by a'l 
sorts of hypothetical conditions which they consider possible but 
are in reality quite unlikely. Obviously, tho capacity has nothing to 
do with the pressure-resisting qualities of the cable, and it is not easy 
to understand the importance which a buyer thinks ought to be 
attached to the capacity of a cable which is to be used on direct 
‘current at 220 volts. The capacity of a cable decreases with in- 
creasing thickness of insulation, but the charging current is propor- 
tional to the voltage and the length of the line, which are often inter- 
‘dependent quantities. Tho charging current often rises very much 
with the voltage. Tzking a concrete cese: suppose 10,000 kw. is 
to be transmitted with a frequency of 50 and 2 power factor of 0-9 
and & loss of 5 per cent. At 20,000 volts & three-core cable of 
185 sq. mm. sectional 27e3 of conductors would be required having 
regard to th» permissible heating, and the length of the line would be 
155 km. At 50,000 volts the сое would have а sectional ares of 
70 sq. mm., and the length of the lino wou!d be 35:6 km. The caps- 
cities of tho two systoms per kilometre would be 0-28 mfd. and 0-18 
mfd., end the charging currents por kilometre 1-76 and 2-83 amperes, 
the total charging currents being 27 and 100 amperes. That is to 
say, at 20,000 volts the charging current is 8-4 per cent. and at 50,000 
volts 77 per cent. of the working full losd current. This gives some 
idea of the problems which lie bofore the designer of the future. A 
high charging current is obviously & nuisance. At no-load it indi- 
cates а cortain loss, and leds to difficulties owing to we!l-known 
properties of altornating machinery, which would be particularly 
noticeable on rapidly tluctuating loads. At full-load things are cer- 
tainly different, and the charging current tends to improve tho load 
factor. One remedy for all this is, obviously, to lower the frequency. 
This at once decrease: the die'ectric losses and the charging current. 
Frequencios of 25, and even of 15, have been found suitable for rail- 
way work, but for ordinary transmission work & frequency of 25 in 
connection with cables has not been sufficiently tested. It cannot, 
therefore, bo said that a lowering of the frequency is always prac- 
ticable. 

Another method is that of compensation by choking coils in- 
serted in parallel, and this has beon specially exemined by Roessler in 
his work on the subject. Undoubtedly a suitable design of choking 
coil in the generating station would much ‘mprove the power factor 
of the genorator; but it would do nothiag to touch the heating re- 
duced by the charging curront. Severa! choking coils at suitable 
points on the line would be neccasaty, but o gzo:t dea! would still be 
open to discussion, including questions affecting the sizo, position and 
Construction of the coils. It might well be the subject of useful 
experimenta! work for somebody to carry out Roossler's suggestions 
at 50,000 volts on a cable transmission line. Transformers on con- 
sumers’ promises may somewhat tend to neutralise tho charging 
Current, and something might. porhaps, be done by suitably design- 
ing these transformers, though it is not easy to say oxactly how much. 
The problem touches largely unexplored ground, but it is by no 
means only of theoretical interest. It has very serious practical 


means will have to be discovered for neutralising he»vy charging 


be without influence on the design of generating machinery, which 
must be capable of giving a Huctuating output under these exacting 


A fow words may be devoted to the unavoidab!e joints and end- 
On ordinzry voltages thoy 


sometimes give trouble, and this is hardly to be wondered at seeing 


much of the human e'emont and is often mado undor most awkward 
conditions in the open street. Big cable companies have much 
grester chances of success in this work than sma!l private buyers. 
They have more experienced workmen, and possibly a groater in- 
terest іп success, even though careful supervision on the spot is 
genera'ly impossible. At high voltages this is still more important. 
and it is hardly too much to esk that tho levying of those cables shou!d 
be entrusted always to tho makers. At the present moment, tho 
makers are able to undertak^ satisfactory joints and cd-connections 
for 60,009 volts, and the work done on the Dessu- Bitterfe!'d line may 
bo quoted as ә case in point, whore the end connections were tested at 
à pressure which corresponded to 240.000 volts between th» con- 
ductors. | 
As for th testing pressures that will have to be employed in the | 
future, these will doubt!ass bo very high. Probably, however, at | 
very high резззитез an excess of 25 or 50 per cent. over the working 


the handling of the slags most difficult. 
the firm of Hermann Roech'ing & Co., of Volklingen, Germany, who 
had experimented with an 8-ton Kjellin furnace at their works, 
designed the modified induction furnace known as the Roechling- 
Rodenhauser furnace. In this two or three limbs of the core pass 
vertically through the hearth, the energising coils being placed on 
these limbs in & similar manner to those in the Kjellin furnace. 

addition to this, a specisl secondary winding of heavy copper bars 
is also placed outside and around the primary coils. 
power induced in these secondiry windings is about 35 per cent. of 
tho tota! power of the furnace ; th? remainder is directly transmitted 


by induction to the charge. 


^ * Abstract of a Paper read before the D 
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pressure ought to suffice. Still assuming thst double the working 
pressure is still considered necessary, & pressure of 120,009 volts will 
be required. The Siemens-Schuckert works are extending. their 
testing arrangements in view of general expansion, and г description 
of their new arrangements will probably be made publice before long. 
Supposing an output of 400 kv.-amperos to be available, this would 
suffice for a length of 0-5 km. of cable of 95 sq. mm. section?! area at 
120,000 volts, and for four times this length at ha'f the pressure. 
This is, of course, a pretty considerable output for a purpose of this 
kind, though the re>! output, represented by the driving motor, is 
obviously much less than the apparent output. As for the testing of 
cables after leving in position, it is probable that pressures of 80,000 
and 100,000 volts will have to be considered. 
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THE ELECTRIC FURNACE, WITH SPECIAL REFERENCE 
TO THE MANUFACTURE OF HIGH-CLASS STEEL.* 


BY J. HARDÉN. 


Summary.— After referring to early arc and induction furnaces, the 
author deser:bes the Roechling-Rodenhauser furnace, and gives par- 
ticulars as to the costs of operation. Не next describes the * Paragon ” 
furnace. a combination of an arc and a resistance furnace, and discusses 
generally the field for electric furnaces. 


— 


The author first describes briefly early experiments with electric 


furnaces, referring to the work of Siemens, Ferranti, Moissan, Stas- 


sano, Héroult, Girod and Kjellin, and explaining the features of arc 
and induction furnaces. 

The induction furnace is admirably adapted for melting pure raw 
materia! in charges up to 2 or 3 tons; but, owing to its nature, it is 
not a refining furnace, or suitable for the purification of inferior grades 
of steel in large quantities. The essential of rapid and efficient 
refining demands that a large area of the charge shall come in contact 
with the slag used for refining. If the Kjellin furnace was specially 


constructed for refining, the power factor would be unduly low and 
To overcome this defect 


The combined 


The current induced in the secondary copper winding is conveyed 


to a set of steel plates inserted in the walls of the lining ; these plates 
are covered with a material forming a conductor of the second class. 
Consequently, when the molten charge of pig-iron is poured into the 
furnace, these portions of the lining will become conductive, and 
allow the current to pass through. 
glower on a large scale, which, after being heated by the current, in 
turn hoata the steel. 
larger hearth can be used, because the close proximity of the secon- 
dary coil to th» primary tends to increase th» power factor con- 
siderablv, also a high degree of refining can be carried out in a most 
economical manner. 


They then act as a kind of Nernst 


The effect of this arrangement is that a much 


It is ordinary practice to take hot basic Bessemer steel having an 


an analysis of about C 0:3 per cent., S 0-07 to 0-08 per cent.. P 0-06 
to 0-07 per cent., and refine to high grade steels of the analysis re- 
quired with only traces of S and P. The con«umption of electric 
energy will vary from 100 to 300 kw.-hours per ton. depending upon 
the degree of retining required. 


А specimen charge is as follows :— 
Basic Bessemer steel charged : S 0-071, P 0-077. 

Finished steel : C 0-14, Si 0-01, Mn 0-41, 5 0-032, P a trace. 

This steel is specially suitable for tubes for marine water-tube 


boilers. 


In order to give an idea of the cost of the operation. the materials 


used and the kilowatt-hours consumed are given below. from which 
calculations can be readily made :— 


7.000 kg. 


Weight of finished ОВ... аша нна айна 
Materials and alloys used :— s. d. 
Dime: еее 250 kg. at 103. рог оп 5 6 
Roll mill scale......................-. ЗО Ке. at 133. ,, 0 4 
Ferro silicon (50 per cent.) 30 kg. at 200s. ,, во 
Ferro manganese (80 percent.) 20 kg. at 1508. ,, 3 0 
15 4 


Cost of materials per 7,000 kg...........- ex d 
by Society of Engineers. 
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в. d. 
Materials used per 1,000 kg. .................................... 2 21 
Power consumed per 1,000 kg. (1.381 kw.-hours divided 
by 7):- 197 units at 0-25d. per unit ........................ 4 2 
Lining ...... Tm Suns eese dev STE DISCE A RTT. ‚.... © 10 
Labour ............. ———ÁÁ——ÓÁ——M 2 0 
Per LOOO Ego eco ete RI E DONO roS 9 2} 


Another combination of this type of electric furnace and the open- 
hearth furnace has been in operation for some time. In this case, 
hot basic pig-iron analysing approximately C 4-0 per cent., P 1:8 per 
cent., S 0-6 per cent., is charged into a 25-ton Wellman gas-heated 
rolling furnace. This furnace is used to reduce preliminarily the 
carbon and phosphorus by the addition of ore, &c., and at the same 
time takes the place of а mixer. Charges of about 31 tons at a time 
ате withdrawn and charged into an electric furnace. where the 
phosphorus is eliminated, and finished in a seccnd electric furnace 
of the same size, where the sulphur is extracted and carbon and 
other corrections made. The P end S are easily reduced to 
traces. 

There are several electric furnaces at this plant, the steel made 
heing used chiefly for steel castings. The whole of the electric power 
is generated by blast.furnace gas engines at а very low cost рег 
kilowatt-hour, and consequently the costs of refining are exceedingly 
low. 

А special feature of the furnaces built on the induction type, either 
of the Kjellin or Roechling-Rcdenhauser system, is their very steady 
load. In this respect these furnaces compare very favourably 
with the true arc furnaces, where the whole of the power is trans- 
ferrcd to the charge through one or more arcs. Owing to the un- 
avoidable irregularities on the surface of the charge in arc furnaces, 
the resistance of the arcs varies ccnstantly, and causes the current to 
fluctuate violently. Consequently, it is necessary to provide for a 
generator of considerably larger kilovolt-ampere capacity and fly- 
wheel effects than woud be required if the furnace imposed a 
steadier load. 

It is true, however, that the induction furnace has a lower power 
factor.” Аз а comparison, take a furnace of each type of a capacity 
of 5 tons, to be operated in each case from a 25-cycle generator. A 
furnace of the Roechling-Rodenhauser type will have a power factor 
of 0-65 to 0-70. while a plain arc furnace has a power factor of about 
0-85 to 0-9. This is, in the latter case, due to the fact that the arc 
furnace is operated at a low voltage, 60 to 70 volts only in the ares, 
and a correspondingly high current, which will cause а lower power 
factor than usual. owing to the inductance set up in cables, &c. (see 
* Electro-chemical and Met. Ind." for 1909). The power fluctua- 
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’ А new furnace on these lines, which has been given the name 
“ Paragon " furnace, has been designed by the Grondal Kjellin Co. 
This furnace is à combination of an arc and a resistance furnace, 
which makes it very much like an open-hearth furnace, and it may, in- 
deed, be worked exactly in the same manner. The slag blanket is kept 
at the desired temperature by means of arcs plaving over the surface 
of the slag, while the remainder of the heating power is transmitted 
to the bith by means of terminal plates, such as are used in the 
Roechling-Rodenhauser furnace. The result of this combination 
is that tho slag may be heated to any desired temperature while de- 
phosphorisation end desulphurisation take place; but the heating 
effect of the arcs need not be increased to such an extent аз to keep 
the whole charge superheated, which, of course, would tend to over- 
heat the steel immediately beneath the arcs; but a carefully regulated 
amount of current can be at th» same time sent through the resistance 
plates, thus also heating the charge from underneath. 

When the dephosphorisation and desulphurisation is finished it 
may be desirable to alter the gradient of heat in the furnace so that 
the lower portion of the bath is hotter than its surface, in order to 
expel the gases more readily. This result is obtained by diminishing 
the power transmitted through the arcs and increasing the power 
transmitted to the side plates. In fact, it is even possible to ex- 
tinguish the arcs for a time and keep the bath liquid by means of the 
side plates, which for this purpose are provided with a cooling device 
of enforced air. The metallurgist has, therefore, the power of con- 
trolling the gradient of heat in the bath at will. 

This combination has another advantage—viz., that the electrodes 
do not require to be of such large section for a given capacity of 
furnace as would be the case if the total amount of power were trans- 
mitted by means of the arcs only, owing to the fact that normally 
about 50 per cent. of the total power is transmitted through the arcs, 
while the other 50 per cent. is transmitted through the side plates. 
The advantages claimed, therefore, are threefold. Firstly, the size 
of electrodes for a given furnace capacity is only about half that of an 
are furnace,and,consequently, with a given electrode section available, 
the melting capacity of the furnace can be nearly doubled. Secondly. 
the roof is not subjected to such severe strain, owing to the reduced 
size of the electrudes and to the smaller amount of power transmitted 
through the ares ; therefore the maintenance of the furnace costs less 
and the roof lasts longer. Thirdly, the control of the load factor of 
the furnace is better, because the current flowing through the rests- 
tance plates is perfectly steady, whereby the heavy current fluctua- 
tions otherwise caused by large arcs are very extensively com- 
pensated. The result is that no special machinery is required either 


. е ТО 
for compensating for the lower power factor of a true induction 


| . a 
tions in an are furnace may vary between 0 to about 35 per cent. | furnace, or designed with a large flv wheel effect, as in the case of 


overload (see “ Transactions " of the Iron and Steel Institute for 
1909). Let us assume, say, 25 per cent. The total power supply 


simple arc furnace, on account of its fluctuating load factor. 
The power consumption per ton of steel should also prove more 


may in both cases be about 520 kw. This means а generator capacity | economical by means of this combination, as the high temperature 


of 750 kv.-amperes for the induction furnace, and for the plain arc 
furnace 520/0-9 + 145=725 kv.-amperes. The difference is, as will 


of the steel is only required during desulphurisation, it bun ds 
known that dephosphorisation does not require such & до 


be seen, very slight, and may even be in favour of the induction type : desulphurisation, and it follows that the higher the temperature о 
if it is considered that the generator for the plain arc furnace must ' the steel for any length of time the greater also the heat losses during 


be built mechanically strong enough to withstand the current 
fluctuations, 


It has been stated that steel prcduced in are furnaces shows а 
lack of homogeneity and the presence of “ ghost lines." It is pro- 
bable that for these reasons Stassano designed the deviee of rotating 
his furnace on a vertically inclined axis. In induction furnaces, 
especially those of the three-phase type, the charge acts somewhat 
as the rotor in an alternating-current motor, and produces a very 
strong and efficient mixing of the charge. In fact, this rotating effect 
is sometimes so strong that certain measures must be taken to 
counteract it. 


Tt has long been recognised by steel makers generally that, although 
the plain induction furnace is an excellent tool in the hands of the 
crucible steel maker, a furnace which would permit more extensive 
refining, and also the construction of large units, at the same time 
having the advantages embodied in the induction furnace system, 
is much to be desired. It is because of the comparatively low power 
factor of larger furnaces of the plain induction tvpe that this class of 
furnace has not been constructed in large units to any great extent. 
In order to overcome this, the Roechling-Rcdenbauser furnace, 
which is partly a resistance furnace and partly an induction furnace, 
was designed. А considerable number of these furnaces have been 
erccted and are in operation abroad, giving very good results. Some 
stee! makers, however, are of the opinion that it would be an ad- 
vantage if a furnace could allow superheating the slag for refining 
purposes, but at the same time enable the metallurgist so to regulate 
the heat of the charge that gases could be expelled without difficulty. 
At the same time, the perfect circulation of the bath should be main- 
tzined so as to secure a perfectly uniform material. 
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In view of this, the total melting and refining process 


the process. 
} erefore 


should be more economical with this combination. It th eos 
appears that this type of furnace includes several of the vier i 
of the induction furnace—viz., a good circulation of the € i 
inasmuch as it is heated from below as well as from above, = | 
high load factor. The power supply transformers also id ary 
situated in an adjoining building, protected from dust and шүн! 
and entirely bevond the reach of the workmen. The low er. 2 
current only requires to be transmitted to the furnace by me 
insulated 'bus bars and cables. T 
In conclusion, а few words should be said to correct а s 
spread misconception with regard to the scope of el dne 
generally. It is frequently assumed that the electric Be furnace. 
is intended to supersede and render obsolete the open hess far more 
This assumption is quite incorrect. It appears to be tities of 
economical, however, at least in cases where large T in в gas- 
medium quality steel are required. first to melt the materia E ue 
fired furnace, remove the carbon and phosphorus. mre ‘ally refinet 
a comparatively low temperature ; then to pour the partia “sulphur, 
steel into the electric furnace, where the phe t The 
occluded gases and other injurious compounds can be i | S higher teni- 
removal of these latter impurities requires à esca У Л e teni: 
perature than the foregoing stages, and it is oby n dod on the sur- 
perature must be raised by means of a gas flame app: 
face of the bath the heat losses must be very great. 
The elimination of the occluded gases 15 the last 
said, perhaps the most important a е deman 
quality of steel is to be obtained. — In order 5 calle] the gas-fire 
Grondal Kjellin Co. have also designed a furnzee Cate- 


and, it may be 
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Paragon furnace. The furnace is essentially designed like an 
ordinary Siemens open-hearth furnace with basic lining, while ter- 
minal plates are built in in the sides, as in the case of the Paragon 
furnace previously described. The charge is melted and pre-refined 
by means of gas in the ordinary way, after which it is de-gasified by 
means of electric heating only. 

‚ In the case of an open-hearth furnace gas is constantly supplíed, 
together with oxygen sufficient for the combustion. If the flame is 
mado to be reducing—t.e., not to have any excess of oxygen—it is 


difficult to obtain the desired temperature ; but it is just this very:| Hydrogen 
oxygen that is to be expelled. Hence it is obvious that the electric;| Carbon dioxide 


heating will be of the greatest use in this latter stage. And this в. 


just what the Continental steel makers have recognised, and have,- 
therefore, installed their electric furnaces in conjunction with open- 
hearth furnaces ; in fact, instead of discarding any existing open- 
hearth in favour of the electric furnace, new ones are being built. In 
fact, no less than 30 induction furnaces are in existence or under 
construction. 

In the case of crucible steel the problem is different. Here, where 
no impurity whatever is tolerated, and where the price of the steel is 
high, the exclusive melting by means of the electric furnace seems 
fully justified and economical, as experience has clearly shown. The 
same also applies to places where natural sources of power, other than 
coal, are available, where it probably will be found cheaper to pro- 
duce the steel wholly by electricity instead of transporting coal. 


GAS PRODUCERS.* 


BY J. EMERSON DOWSON. 


Summary.—A brief survey is here made of certain types of gas pro- 
ducers, the theory of their action and the composition of the gas pro- 
duced being given. ~A»domparison is also made. between suction plants 
and pressure plant, and the effects of varying loads, &c,, are discussed: " 


_The author here considers only certain types of gas producers, and 
discusses their leading features from the theoretical and practical 
points of view. He proposes first, however, to review briefly the 
principles and conditions on which the production of producer gas 
‘depends, and it will be seen that, subject to minor variations, the 
chemical reactions are and must be the same in kind for pressure or 
for suction gas. In practicethe gas used for furnace work is generally 
made from bituminous coal, and for engines and small heating work 
itis made from bituminous or semi-bituminous coal, or from anthra- 
‘ite ог coke; but in some cases brown coal, lignite, peat, charcoal, 
éc., are used. The composition of the gas is largely influenced by 
the nature of the fuel, but a further important consideration is that ! 
for nearly all purposes (except furnace work) the gas must be freo 
from tar and other condensable products. Speaking generally, 
Producer gas is mad» by forcing or drawing air (with or without the 
addition of steam or water vapour) through a deep bed of fuel in a 
Closed producer, an important characteristic of the process being that 
Ho external heat is applied. 

If there were a shallow fire in the producer and an abundant supply 
of air, the carbon and other combustible constituents of the fuel 
would be completely oxidised, and the products of this complete 
toümbustion would be incombustible and useless as а gaseous fuel. 
И, however, there is а considerable depth of fuel in the producer (as 
there should always be in practice) there will be an excess of highly 
Aasted carbon, and this will react on the carbon dioxide and reduce 
it to carbon monoxide. The proportion of combustible to incom- 
bustible gas necessarily depends on the fuel used and on the actual 
‘onditions of working. 

The final result of the complete combustion of carbon is the same 
whether It takes place all at once in an open fire, or whether carbon 
Monoxide is first formed in the producer and is afterwards burnt to 
carbon dioxide. Theoretically when carbon is converted to carbon 
Monoxide in the producer about 30 per cent. of the heat of combus- 
tion of the carbon is liberated ; the remaining 70 per cent. will be 
diberatod when the carbon monoxide is afterwards burnt to carbon 
bes In à furnace, engine, &c. It should, however, be understood 

tall the heat set free in the producer need not be lost, a large pro- 
Portion being carried away in the form of sensible heat by the gas. 

furnace work when the furnace is close to the producer, the loss of 
‘Sensible heat is small; but when the gas is used for engines or for 

Ung work requiring small cocks and burners, it must be washed 
and scrubbed, involving cooling and a considerable loss of sensible 
2s ооа used for making gas in the producer із mixed 
БЕКА. i eat losses are reduced, part.of.the semsible heat | 


ds 
tet of а Paper read befor» the Institution of Mechanical] | 


Ф 


| hydrogen in the раз. 
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The following figures show the composition of the gas made in the 
Siemens producer from bituminous coal and in the author s own pro- 
ducer of the steam-jet pressure type (with superheated steam) with 
anthracite :— pos 


-—— 


Percentage by volume. 


Siemens. : Dowson. | Mond. 
ЕЕ л р лы ыша 
Carbon топохїде........................ | 237 | 2517 | 11 
ы ik ы сыалын 80 ` 189 29 
О ЕНУ 41 | 5:98 16 
641 . 49-36 44 


Nitrogen). 0. „еле er nenne | 


As anthracite vields less hydrogen than bituminous coal, the in- 
crease of hydrogen (derived from the steam) is therefore verv marked. 
The weight of steam decomposed varied from 0-5 1b. to 0-7 Ib. per 
pound of fuel gasified. 

The above table also gives the composition of gas from a Mond pro- 
ducer, where an excess of steam (over 2 Ib. per pound of fuel) is used 
to favour the production of ammonium sulphite. 

When the author first used producer gas to work gas engines the 

| compression pressures were low compared with those now in use, and 
it was considered important to have as high a percentage of hydrogen 
as possible, as it insured the prompt ignition of the charge in the 
cylinder. Much higher compressions are now used, chiefly because 
they raise the heat efficiency of the engine ; and as the mixture of gas 
and air is more highly compressed it is ignited more readily. It has, 
therefore, become less important to have a high percentage of hydro- 
gen ; in fact, it is now considered by many to be а drawback, as there 
is then greater risk of pre-ignition. From the engine point of view it 
is better to limit the quantity of steam, but for the practical working 
of the producer it is still desirable to use a liberal quantity to check 
the formation of clinker and to reduce tha loss of sensible heat. It 

„18 difficult to meet these somewhat conflicting ideals, and in practice а 
sort of compromise is effected by having about 12 to 15 per cent. of 

For large furnace work it is often best to have 
the gas as dry as possible when it reaches the furnace, as the presence 
of steam lowers the flame temperature. For such work the tempera- 
ture of saturation of the air-blast for the producer usually varies from 
about 40°C. to 60°C., but this depends a good deal on the size and 
character of the coal used in tho producer. | 

Lowe, of the United States, made in 1874 a new departure alto 
gether, and produced whit is technically known as “ Water Gas.” 

It usually contains approximately 44 per cent. bv volume of CO, 48 
per cent. of H, 4 per cent. of CO,, and 4 per cent. of N, 

Suction plant is next discussed. The production of the steam 
required to make good gas and to keep the temperature of the fire low 
enough to prevent the formation of an excessive amount of clinker 
presents many difficulties. Some makers have a water vaporiser in- 
side the producer, whilst others prefer to have the vaporiser outside 
the producer and to heat it by the sensible heat of the gas after it has 
left the producer. The latter system hos the advantage of cooling 
the gas more, but the amount of steam raised is less than in the other 
systems, and there is the risk that the gas will not alwavs be hot 
enough to make the full quantity of steam required. This not only 
affects the percentage of hydrogen, &c., in the gas, but has an im- 
portant bearing on the formation of clinker. 

Apart from producing a sufficient quantity of steam when the 
maximum volume of gas is required, there is the further necessity for | 
regulating the quantity of steam drawn into the fire when the load 
on the engine is variable. Some makers of suction plants try to get 
over the difficulty by having regulating valves worked by the engine, 
by means of which the admission of steam to the fire is governed by 
the engine. Some merely allow a vent in the vaporiser for the excess 
of steam to escape when the load is reduced ; others have used the 
suction of the engine to draw water into the vaporiser in very small 
quantities, just enough at each suction stroke to give the stem re- 


Table I. 


| | | Pressure plant, , 
Suc tion plant. Pressure plant. Average of 7 


5 не T TE. different sizes, 
start.) | (Hot start.) | (Hot start.) 
TY OTO SCR nensis 15-64 19:8 17-36 
Methane ..................... 1-16 1-3 1-20 
Carbon monoxide.......... 20-13 23-8 | 25:55 
Carbo dioxide ............. 6-09 6-3 00 371 
Оху ел uc ice sis suco xev vna 0-74 du 0-30 
О нае | 56-24 48-8 49-52 
Calorific value (higher ' scale). | 
B. Th.U. per cubic foot... 135:3 164-4 161-0 
1,204 1,463 1,432 
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quired for the quantity of gas to be consumed. This can only be 
done provided the vaporiser flashes the water into steam. 

To compare the gas made in a suction plant with that made in a 
steam jet pressure plant of the same power, the author gives in 
Table I. the percentage composition by volume of the gas with a 
40 B.H.P. plant of each type working with anthracite, and also the 
average results of seven different pressure plants of various sizes 
ranging from 8 Н.Р. to 300 н.р. | 

From this it appears that the calorific power of the pressure gas is 
approximately 20 per cent. higher than that of the suction gas. There 
is also rather more fluid friction to allow for when suction gas is used. 
The practical result is that there is a loss of about 5 per cent. in the 
maximum power of the engine when worked with suction gas. This 
is not important for small engines, but for those of larger size it must 
be considered. On the other hand, the heat efficiency of a pressure 
plant with independent boiler must necessarily be lower than that of 
a suction plant. 

In considering the two types of plant for engine work, our general 
conclusions may be as follows: А suction plant has certain practical 
advantages: it costs less and occupies & smaller ground space, but 
the gas made in it is not so strong as in the older form of pressure 
plant, and in some cases this advantage of tho latter is important. 
The fuel consumption per horse-power-hour and the labour required 
are about the same in both types of plant, provided the steam re- 
quired.is raised without an independent boiler. The consumption of 
water is the same in both types. It is also worth mentioning that 
where there are several engines to serve, the arrangement of the gas 
pipes is greatly simplified, and their cost is proportionally reduced, 
elso the engines can be started more readily, when the gas can be 
taken from a small gasholder instead of from several suction plants. 


and a step in this direction is to reduce the quantity of steam propor- 
tionally to the volume of air drawn in. It is not easy to fulfil all the 
conditions without complicating the apparatus, but it is well to con- 
sider what will give the best resulta, so that a near approximation may 


be obtained. 
It is well known that after an engine has been working under a 


light load for some time with a suction plant there is risk of stoppage 
if the full load is put on suddenly. 


Moreover, when this occurs, it is 
often attributed to an insufficient supply of gas. This is a mistake, as 


the volume of раз necessarily varies directly in proportion to the load 
on' the engine ; it is the quality of the gas which is at fault. i 


During 
the light-load period the temperature of the fire falls, and for a few 


moments after the full load has been put on the fire is not hot enough 
to effect the necessary chemical reactions. "There is too little 
hydrogen, and not enough of the carbon dioxide is reduced to the 
monoxide. The remedy is to put on the full load more gradually, so 
that the engine may be kept running at full speed in spite of the weak- 
ness of the gas, and to check the admission of air to the cylinder ; the 
fire in the producer will recover rapidly. and there will soon be a full 
supply of gas of good quality. The author gives particulars of some 
tests to illustrate this point. 

Analyses of suction gas made in small plants have been given, and 
the author next gives the composition of the ges made in а 350 B.H.P. 
suction plant of his design. The fuel used was “ carbonite " from 
Huddersfield, and during an ordinary day's run the average per- 
centage composition by volume of the gas was:—Hydrogen 7:92, 
carbon monoxide 30-38, carbon dioxide 3-04, oxygen 0-42, nitrogen 


s o 


. As to variations in the quality of suction gas when the engine is 
working with light and variable loads, in а suction plant the quantity : 
of gas produced is regulated by the action of the engine, as there is a | 
draught of ат апа steam through the producer every time gas is | 
admitted to the engine. Speaking generally it may be assumed that | 
the best gas will be made when the prcducer is worked uniformly | 


= И И чйр анай ЕЕ Se a Set m 


= — — ——— ái = - 


near its maximum capacity. 
less than the maximum the calorific power of the gas will be lower. | 


To test this practically, the author had some trials made with a \ 


40 B.H.P. engine working with a full load and with no load at all. 
The gas was made with ordinary gas coke. The following analyses 
represent the average percentage composition by vo:ume of the gas 
in each test : 


Table II. 
— | Full load. | No load. 
Carbon monoxide ........................... 27:65 22:4 
Hydrogen. i uoces ete inve eth Und | 9-85 71:0 
€ rbon фїох!4де.............................. 3:8 4:0 
ORY BO ее | 0:3 0-5 
AUDIO TU | 58-4 65-2 
Calorific power. | 
B.Th.U. per cubic foot ..................... 128-9 101-0 
Calories per cubic metre ................. ‚ 1.147 899 ^ 


The euthor had this further tested at Derby (1906) during the trials | 
of suction plants made on behalf of the Roya] Agricultural Societ y. 
As was to be expected, the gas contained smaller percentages of 
e:rbon monoxide and hydrogen, and larger percentages of carbon 
dioxide and nitrogen during the no-load periods. Also it was noticed 


At any rate of production considerably ' 


th:t while the gas made with no-load on the engine, immediately | 


after starting in а cold producer, had a low calorific power and did not 
materially improve while the prcducer continued to work without" 
load, vet after the prcducer had worked for a time at full losd, and 
h:d become thorough!y heated up, with a good depth of bright fire, 
it gave gas of considerably higher calorific power than before when 
the load was again removed. The explanation of this is mainly а 
question of temperature. | 

If the producer were worked by the continuous suction of а fen, 
instead of by the frequent intermittent suctions of an engine, the 
qulity of the gas would be practically the same under full logd, but 
during the no-load pericd the effect wou'd not be quite the same. 
With a fan there would be a steady draught of the volume of eir re- 
quired, and there would Бе a shallow zone of fire near tho grate, 
which would be maintaincd at a sufficiently high temperature to 
т” Ке роса gas; and gas of good quality would be produced as long 
as this hot zone was sufficiently deep in relation to the size of the fuel. 
If the air for the producer were drawn in by an engine without load a 
greater depth of fuel would be heated by reason of the more rapid 
draught of air through the fire ; but а good deal of heat wou!d be 
dissipated before the next suction. This points to {һә importance 
of maintaining the temperature of the fire as high as possible when 
the producer is worked at a reduced load by the suction of an engine ; 


& 
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"CO was high, ' 
7. Reh a 

d with almost 
heating work 


58-37. The percentage of hydrogen was low, but the 
and with its high compression the engine worked well. 
It has been shown that producer gas can be obtaine 
any kind of carbonaccous fuel, but for engines and small 
all tarry vapours must be eliminated before the ga 
cocks, &c. . Hitherto this has been done by centrifuga! tar is 
washers, and other &ppzratus which £dd to the compia dio tarry 
of the plant. . Some attempts hive been made to sigue hem t 
vapours from the upper part of the prcducer and to re nee cae 
the lower part of the fire where combustion takes pines ihor KUS 
the author is aware none of these plants hve TIS ges 
cessful, as some of tho tarry vapours go forward wit ЗА = { 
must be removed by extractors or washers, &c. Anot don draught 
fixing the tarry vapours is to work the producer witha 
instead of an up-draught. In this way the terry gh the whole 
raw fuel (put in at the top) are compelled to pass : eed gases. It 
depth of the fire so that they may be converted үй ee work, owing 
is almost impossible to do this effectually in cont з t is also 
to the difficulty of maintaining a suitable tempe he e is an accumu- 
difficult to burn the fuel completely, and usually M ж ash, 
lation of small carbon or coke, mixed with clinker 
lower part of the prcducer. tarry vapours 


' pen ‹ h^ 
The author has always he'd to the opinion that t annot be right_ 


: А i d that it c 

be got rid of in the producer itself, an ove the 
nis р. the producer, and then be ОВЕ Y | 

tar by extractors, &c. With this in view, he designee, 
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that is, air is drawn in through the top and through the bottom of the 
fuel column. The coal is put in at the top, and the upper part of the 
fire burns downwards. The hydrocarbons ere distilled off and 
various useful reactions occur; the coke which remains sinks down 
gradually into the lower part of the preducer. The coke is there con- 
verted into ordinary producer gas by the upward current of air 
(accompanied by steam) which is drawn in at the bottom. The 
mixture of gases leaves the producer through an outlet about half- 
way between the top and bottom. 

When working with ordinary bituminous coal, or with lignite and 
several other varieties of fuel, there is no tar; it is disposed of 
altogether in the producer, апа no mechanical or other tar extractor 
is required. After leaving the producer the hot gas passes through 
an external vaporiser, to cool the gas, and so raises the steam required 
for making the gas. It then passes through suitable scrubbers and 
is ready for use in the engine to be worked with it. This bituminous 
plant can be worked by th2 suction of an engine, or when the gas is to 
be passed into a gasholder for distribution to several engines, or to 
heating apparatus, there is an exhzuster to draw gas from the plant 
and deliver it into a ho!der. 

It took a long time to perfect the details of this plant, but one for 
500 Н.р. was started in October, 1908, at the works of Messrs. Ken- 
rick & Sons, of West Bromwich, and has been working regularly ever 
since. The results were so satisfactory that in October, 1909, they 
started a second plant of this type for 700 н.р., and both plants are 
now serving 13 gas engines which were previously worked with 
anthracite pressure gas. The author has not an analysis of the gas 
made in the smaller plant, but in the larger one the percentage was as 
follows: Carbon monoxide 23-9, carbon dioxide 7-2, hydrogen 16-0, 
methane 1-0, nitrogen 51:9. The calorific power of the gas is nearly 
as high as that of gas made with anthracite in an ordinary suction 
plant. The fuel used at West Bromwich hid the following compo- 
sition: Fixed carbon 55 per cent., volatile matter (other than mois- 
ture) 30, moisture 8, ash 7, calorific value 13,400 B.Th.U. per Ib. 

The coal costs 8s. a ton delivered, as against 23s. for anthracite. 
On an average of several months the consumption of bituminous 
coal was about the seme as with anthracite—namely, about 1 lb. per 
indicated horse-power-hour—including all stand-by, cleaning and 
starting losses. The gas has no tar when it leaves the producer, and 
none is found in the scrubbers or overflow water ; and Messrs. Ken- 
rick have stated that the gas from the bituminous coal is as clean as 
the anthracite gas previously used. They clean the engine valves 
only once in about three months. 

Among other plants of this type in use Messrs. Faire Brothers, of 
Leicester, are now working one for 400 в.н.р., and they find that 
their engines work as well with it as with the anthracite plant they 
previously used. In their case they use a coal of the following com- 
position when dried at 212? F. : Fixed carbon 57:90 per cent., volatile 
matter 37-50, sulphur 1-0, ash 3-60, moisture 11-10 per cent., calorific 
value 12,100 B.Th.U. per lb. 

At first the author thought that these plants would not be suitable 
for small powers, but more recently he has had а 30 н.р. suction 


‘plant of this type working regularly for about eight months, and it 


has given no more trouble than an ordinary suction plant working 
каше orcoke. The engine valves were not cleaned for five 
ntas. 

MM. Boutillier & Cie., of France, have a producer in which bitu- 
minous coal is forced into the bottom of the fire by means of a screw 
feed, and as the producer is worked with an up-draught from a 
blower the tarry vapours distilled off at the bottom pass through the 
incandescent fuel above. Power is, of course, required to send in 
the coal, and the rate of feed must be regulated to suit the rate of 
consumption. The author has seen a plant of this type working well 


ee ete 


sale Ш. тр 
| Саз power. 


Steam power. 


Max. Coal per Max. |Coal рег 


Type of boiler. 
h.p. of standing! b.p. of | standing 
boiler. | hour. producer. hour. 
————— REUNIR QNUM, ОВЕН 
Vari | Ib. Ib. 
eed rr ГУ 100 14-0 250 5-1 
Ш а. 450 | *375 | 250 3-9 
beock & Wilcox .................. 210 | 67-0 100 2-1 
» ЭЭ 6 s5 t onososoooo eecon 210 67-0 250 4:5 
» А оса | 500 | 180-0 225 3:8 
Tid нее ; 375 1-8 
Niclausé soo 100 | 1200 : 
Lancashire ne а 400 | 44-7 
Average ...................... | 71-5 | | 35 


=== 


$ . E c 
Exclusive of raising the steam-pressure from 90 Ib. to 120 lb. 


cer illustrated herewith. This producer is double acting— 


with semi-bituminous Belgian coal, containing 12 to 13 per oent. 
volatile matter. He does not know what the result would be with. 
English coal, which usually contains not less than 30 to 35 per cent. 
of volatile constituente. | 

In conclusion, the author points out that for engine work the 
stand-by loss of a steam boiler is much greater than that of a gas 
producer, and the explanation is not far to seek. For a given horse- 
power the producer is much smaller, and has far less radiating sur- 
face than а boiler, it has no water in it to be heated, and in a few 
minutes it can be worked up to its maximum production after stand- 


ing almost any length of time. With a boiler, except in the vertical 


or portable type, there is a large amount of external brickwork to be. 
heated, and there is a considerable quantity of water, even in the 
tubular type. "When the boiler is standing the water and the brick: 
work lose heat, and not only more time but more fuel is required to 
make up this loss than in the case of а gas-producer. Doubtless the 
heat efficiency of a good boiler is high when it is working to nearly its 
full capacity, but the reverse is the case. when it is standing. Table. 


III. gives some comparative results. 


THE REACTANCE OF ASYNCHRONOUS MOTORS WITH 
SQUIRREL-CAGE ROTORS. 
BY J. REZELMAN. 


Summary.—The leakage reactance of a 2 pole 50 н.р. induction motor 
is analysed. The rotor winding is found to exert no magnetising effect 
upon the end coils of the stator winding. The losses on short circuit are 


determined for various frequencies. 


In the preceding article* the reactance of asynchronous motors 
with wound rotors has been analysed ; let us now determine the 
leakage of a motor with squzrrel-cage rotor. 

Three phase motor 50 n.r., 2 poles, 50 ~, 3,000 revs., 380 volte . 


between phases. | 


Stator. dint —265 mm. | т=417 mm. 
[—180—2 x 7-5 mm. l, 170 mm. 
slots — 24 (20 x 40) t,=34-7 mm. 
| S.=9  р=1 q—4, Fig. 1. 
Rotor Single air gap | 6—1:5 mm. 
slots—41 (7.5 x 23) ,—20:3 mm. 
| S,=l  p-l q=6-85, Fig. 1. 
The stator is wound per pole. 
Phase I. l,=670 mm. la =1,=360 mm. 
Phase II. [,== 850 mm. la 1, =540 mm 
Phase III. 1,=955 mm. la = 1,2615 mm 


U,,—U, —150mm.; /,—310mm.; U,.=380 mm. for 


phases I., II. and III. 


Auxiliary turns (20) had been placed in the middle and 
following l, of Phase II., Fig. 2; the E.M.F. induced in Не ака. 


coils of this phase will then be GET x that i j 
the 20 auxiliary turns. 20 x | = 
Complete tests have been carried out :— | 
(A) With end-shields, without rotor. 

(B) With end-shields, with rotor. 
1. Single phase per phase. : 
2. Single phase two phases in series. 


3. Three phase. 
_ The experiments have given the following results. 


* Тнк ErEcTRICIAN, March 10, 1911. 
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Table I. | 
US 4 eu | бз | €o—3 | ерл | етып | еттп | Ox, | L | c | —— 
| | м— — ma —— a — —————— ———— ———— $l 
| L | 202 4-5 39 | 252 | 247 И ae 45 | 50 | 
Du аи | 48 | 231 54 | 280 | .. | 289 | 275 | 45 50 | »Without rotor. 
| lII. 4-26 5:42 24-5 29-0 30-0 ia 45 50 
І. ` 18-8 2.62 |, 2.22 21:6 21.1 РЕ 45 50  ; Е e 
Ditto. Tl. 9.0 21-4 3-3. 94-3 24-0 2.7 45 50 | With rotor; the position 
Ш. 9.9. 3-2 2.6 4.9 96-1 p 45 50 | has no influence on reault. 
= 07 | Table II 
gem | €o—1 | Cy 8 e9—8 | €1-II | е1-п | еип-т лах —— 
Readings with а cur- (1.-П. 24-0 26-9 si | 51:0 23-0 28-0 3-42 
к rent of 45 amp. in п.-ПІ. Мае 27:92 28-8 28-0 28.2 56.1 3:64 Without rotor. 
y 2 phases in series І.-Ш. 23.8 d 27.8 23-0 51-4 28-3 
Г... 20.9 23.0 n 44.3 20-0 24-2 3.10 T о 
Ditto. IL. |... | 250 | 240 | 242 | 247 | 490 3-62 With rotor, the position 
ІП. 20-0 eS 54.0 | 19-8 44-4 24-8 has no influence on result. 
Table III. есшдш, 
= Co—1 | €u— | €.,—5 | €1- 1I | ел | €1I- III Caux Ii c | —— 
Readings on measur- | E 
p. а А +268 | 270 | 290 | 467 | 490 | 483 | 356 | 502 s) авы 
phase II. | 
Ditto. 228 | 236 | 258 | 408 | 427 | 428 | 344 | 505 go 4 With rotor, the position 
' ’ has no influence. 
; zE | ! With rotor rotating at 
' Ditto. 181.0 181-0 181:0 517-0 317-0 317-0 |3-68/3-78| 48-4 45 45:8 50 2,925 revs. сов ф= 


0-92. 


We establish that the E.M.F. induced in the auxiliary turns, 
and hence in the end connections, is the same with or without 
rotor. As shown by Fig. 2, the end rings of the squirrel cage 
are in fact too distant from the stator coils to exercise a 
demagnetising influence on them, and the induction coefficient 
А thus retains its value. | 
„4 Further the experiment three phase (Table III.) shows that, 
{ог the same current in phase II., the E.M.F.s induced in the 
auxiliary coils are the same with the rotor turning or fixed. 
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The mutual induction between the end coils of the different 
35 Т | 

27 0" | 
, «The reactance is independent of the position of the rotor 
relatively to the stator ; there is thus no formation of a common 
field of а high order, which results from the property of the 
-squirrel-cage winding to create in the air gap a repetition of 


phases,is about 


the M.M.F. corresponding to that of the stator. It follows | whence 


then that the reactances z,, and =, per phase must be the same 
with single phase one phase only as for two phases in series ; the 
total reactances per phase can only differ by the augmentation 
of z, due to the mutual induction between the end coils. 

The experiments on single phase, one phase only, of such a 
motor (Table L, with rotor) thus enable us to determine 
directly the mutual induction between the end coils by measur- 
ing the E.M.F.s induced in the open phases. It is to be noted 
that the reactance without rotor is higher than with rotor :— 


‚ On single phase, one phase only, by 8 per cent., and on 
single phase, two phase in series by 15 per cent., the difference 


au 
CTS 


Fia. 3. 


between the 8 and 15 per cent. being due to the mutual in- 
duction between the end coils. 
(A.) Without Rotor. 
One Phase only : Q=12, q=4 
by calculation A, =1-89 and A,=5-78 
whence z,í,70- 2,4, 0:2 79w. | 
The values for the induction coefficient А of the end coils 
are found to be 


А, — 0-274 
Ay = 0-212 
Ant mE 0-241 


Two phases in series: Q—12; q=8 


Л,=1-89 and 4,— 6:85 
whence Lin +Z = 0:60w. € 
The coefficient of mutual induction between the end coils : 
phases I., П. and П., Ш. is 1-29, whilst that for I., Ш. is 1-21. 


(B) With Rotor. 


One phase only. Stator | Q=12, q-4 ..4/9=$ 
И á Rotor: Q=20:5, 9=6-85...... g/Q— 1 
by calculation А; =1:87; А„„=2-46, 
А, =0-835 ; A, = 1:18, 


Lint Lap = 0-167w. 
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We know the value of the reactance of the end coils of the | The losses have been plotted as а function of the frequency 


stator (determined above, in (A)), and thus find for the end | (Fig. 4). By comparing (b) and (с) the losses in the rotor at 50— 
are found to be: 596—300=296 watts and at 12-5~ the losses 


are only 500— 260—240 watts. This diminution with the 
frequency explains why the slip of an induction motor (especially 
with a rotor wound with bars of large section) is smaller than 
the value calculated from the watts measured on short-circuit. 
In the rotor of a three-phase motor, the frequency of the current 
corresponding to the slip is so small that the corresponding 


rings of the rotor 
Zur 0: 068. 


From an inspection of Fig. 3 it is apparent that the two 


rings in reality represent a winding per pole. | 
By taking l, equal to the arc corresponding to the middle of 


the slots ! 
L=, lu A 236 _ 370 mm. supplementary losses are negligible. 

Е For the same reason the permeance of the rotor may vary 
ana U,, — U,,—156 mm. 4 | with the speed, since it contains magnetic material subjected 
Hence ocu | to induction. On short-circuit, with the rotor fixed, the high- 

1.224046 x 2 (lo E А) —0-63--0-92.А. frequency impedes the magnetisation, whilst at normal speed it 
iis В 7156 may be sufficiently reduced to permit of the free formation of 
the lines of force. | 


12.5 x 50x 18? 
rate, 2x 129 X 50x 18? 57(0,63.10.92A) 20-0473 
Sm 1x2x 10° | --0-69A — 0-068, 


PROTECTION OF ELECTRICAL TRANSMISSION LINES.* 


and 


whence A=0-30 and Е 1:44. 
Two phases in series. | ЭЛ, BY E. E. F. CREIGHTON, 
Stator .............. Q—12, g=8... c 4/9=$ Summary.—The object of this Paper is, primarily, to describe а new 
Rotor .............. Q=20-5, g=13-7......... q/Q=3 method of protecting lineinsulators against arcs to earth and the conse- 
quent surges which accompany such accidental arcs. The apparatus for 


Len t+ 2,472 X 0:167 =0-334 0. 

In a similar manner the reactance of the rotor end rings is 
found to be =, =0-115%, that is to say, aT times the 
value for one phase only. 0: | 

Other experiments have been carried out on this motor; 


measurements have been made of the watts absorbed when a 


accomplishing this is described, and its scope of application and limita- 
tions pointed out. Secondly, to point out the trend of the developments 
in line protection, to record some experimental data relating to the 
problem of line protection and to speculate on certain lightning effecte. 


аа 


In the past, considerable attention has been given to the protection 
of electrical apparatus. For the protection of medium and high- 
tension apparatus the aluminium arrester has had sufficiently long 
use to attest its undoubted value. "There has, however, been no 
type of arrester developed suitable to the protection of line insulators, 
and, judging from our present knowledge of lightning phenomena, 
there is little prospect of such a development being made. In 
general, arresters are not suitable for line protection, and there is 
nothing yet offered which does not involve an interruption of service 
when an accidental arcing to earth takes place, as well as permitting 
surges of high frequency and of considerable energy in the system. 

The problem of line protection may, for present purposes, be 
divided into two parts: (1) The suppression of the arc that follows 
a lightning discharge over an insulator. (2) The prevention and 
suppression of short-circuits between phases (this phenomenon occurs 
relatively rarely). This Paper has to do mostly with the first division 
of the problem, and a three-phase circuit only is considered. 

If one phase becomes accidentally earthed, its potential will be 
reduced to the effective potential drop along the arc. If this phase 
has attached to it a single-phase switch which will connect it to earth, 
the wire will be reduced to earth potential, and the arc around the 
insulator will be extinguished by lack of potential—4.e., shunted out. 
The insulator reassumes its norma] condition of insulation as soon 


Watts absorbed, 


Frequency, 
Fra. 4.—S1ixGLE PHAsE, РнАЗЕЗ ЇЇ. AND III. rx SERIES; 
as the arc vapours are cooled below the temperature of conduction, 


Соввемт, 45 AMPERES CONSTANT. in general taking but а small fraction of a second. If the earthin 
cond. e 

шешне ТҮ God shiclds о МОУ switch is now opened, the circuit will assume again its normal боп 
dition of equality of potential of each phase above earth without 

constant current of 45 amperes has been passed through phases | interrupting the service. 
П. and III. in series, single phase, the frequency being varied Selective Relay.—Between the phenomenon of the arcing earth 
бош 0 $5-106 orile and the closing operation of the single-pole switch there must be 
an intermediate device which picks out the phase that is earthed 


(a) Without rotor, with end-shields. and closes the proper relay to operate the single-pole switch. 
In Fig. 1 the circuit connections are shown for an electrostatic 


(b Without rotor, without end-shields. | 

(c) With rotor, with end-shields. selective relay. Three insulators are set at angles of 120 deg., facing 
| each other in a horizontal plane. The pin of each insulator is insulated 
Table IV. by being fastened to another insulator and connected respectively to 
PUR E м} IL | "Watts. | e | ME the three phases. The electrostatic fields produced at the heads of these 
, Insulators act mechanically on three earthed aluminium plates placed 
5-16 45 226 0 | in front of them. These three aluminium plates are connected 
15-0 45 264 12.0 : | together by three light radial rods, At the centre these rods connect 
o 45 320 20 (а) а ns to the bottom of a pendulum, pivoted at the top so that it can swing 
82-3 P RUM 20. d cd шна in any angle away from the vertical. This gives a balanced mecha. 
28.5 45 286 25.0 nical system which remains stationary for all voltages so long as 
15-6 45 260 12-7 they are equal. If, however, as in the case assumed, one phase (C) 
53-9 45 300 50-0 | is earthed, the electrostatic force on the corresponding aluminium 
106-2 45 346 100-0 (b) Without rotor and | plate is weakened and on the other two plates strengthened. The 
79-8 45 320 75:0 withoutend-shields. | result is that the pendulum moves over against the contact, marked 
26-6 45 276 242 — SC in Fig. 1. Making this contact operates the trip coil on a sing le- 
"n ds Ton ae | | pole oil switch. This relay is easily adapted to all high voltages, but 
91.3 45 740 1093 . (c) With rotor and the forces drop off | so much for low voltages that it is then found 

69-5 45 668 75-0 with end-shields. * Abstract of а Paper read before the American Institute of Electrical 

| Engineers. 
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-necessery, sq far, to resort to potential transformers and electro- 
 magnotic coils. - 


Fig. 2 shows а diagrammatic sketch of the connections of an electro- 


magnetic selective relay. Three potential transformers, TA, TB and 
TC, are connected in Y and the neutral is earthed. The secondary 


of each is connected diredtly to a solenoid. The solenoids stand in a 
vertical position, and each has hung over it a core of iron suspended 
to a three-arm lever pivoted at the centre C. Just above each lever 
is a contact point which, when closed, trips the single-pole earthing 
switch corresponding to the phase. The operation is the same in 
principle as the electrostatic relay. | | | 

The safety auxiliary devices consist of damping resistance in von- 
nection with the switch, interlocks between the three independent 
singlo-phase switches, and an interlock on the selective relay, as an 
extra safeguard against closing two single-phase switches at once. 

Evory circuit containing inductance and capacity is subject to 
electric oscillations when an arc takes place in any part of the circuit. 
Whore capacity predominates the arc current is seldom continuous. 
Resonance implies repeated impulses or oscillations. If the arcing 
earth has a resistance in series equal to the critica] value given by 


‘the equation R—2 g L/C, each single impulse will die out without 


oscillation. Even if the resistance is only one-fifth the above value 
the oscillation disappears quickly. The accidental arc around an 
insuletor is extinguished as quickly as possible by the switch ; it is 
then necessary to extinguish the arc to earth in the switch as it opens. 
To eliminate the dangers from oscillations, damping resistance is 
placed in the switch pot. This resistance is thrown in series as the 
switch rod moves out (Fig. 3). | | 

The three singlo-pole switches of the suppressor are provided with 
a common interlocking device operated by a solenoid, which prevents 
any two switches from getting in the closed position simultaneously, 
and thus causing а short-circuit. 


— ——PHASE C 


LPS 
'PHASE A 


AS — ду 


Fig. 1.—Diacram oF ELECTROSTATIC SELECTIVE RELAY. 


Ав в further precaution against accidental short-circuits ia the 
switches, the natural conditions of construction of the relays make 
it impossible to close two trip coils simultaneously. The three 
contact points on the selective relay, which &re connected to the 
trip coils, are so widely spaced that the pendulum eannot swing 
against two at the same time. | 

So far an are around an insulator has been considered. In this 
circumstance the protecting switch closes, and opens automatically 
a fraction of a second later. If, on the other hand, the insulator is 
defective and punctures, the line potential will re-establish an arc 
to the iron pin. This will cause the switch to close again. This 
second time it is locked shut until the attendant opensit by hand. This 
gecond stroke lock comes into action only if the switch starts to close 
the second time immediately after the first time. In other words, 
if the switch stays open for a fraction of a second after the first stroke, 
the second stroke lock becomes inoperative. With the arc shunted 
out, the dangers from arcing earth surges are avoided. The system 
can continue to operate with a metallic earth until the fault is located 
and the faulty line cut out. The chief source of danger in such 
operation is in the possibility of a second stroke of lightning estab- 
lishing another arcing earth on another phase before action is taken 
to cloar the feeder. | 

Cable Systems.—W hen the insulation of a cable fails the damage is 
permanent. ‘The distance from the conductor to the metallic sheath 
is so small that the normal impressed difference of potential is suffi- 
cient to re-establish an arc, even if it were automatically extinguished. 
It is seldom indeed that an accidental! are is established in a cable 
from conductor to conductor. The usual case ів æ failure of one 


— — —À —À— 


conductor to the sheath. When this. occura there is nothing to be 


done but earth the faulty phase to the sheath, and thus extinguish 


„the arc. This simplifies the switeh operation, for it is necessary for 


the switch to close once and stay closed until the feeder has been 
cleared. 

As to the safety of operation with one phase earthed, th^ factor 
of safety on the other two phases is somewhat reduced by th» fact 
that their potential is increased by 73 per cent., but this shouid not 
produee a serious strain. Thore is no are to produce high frequency, 
therefore there is left to consider the possibility of obtaining resonance 
in any part of the circuit at th» frequency of the generator and of 
such harmonics as may be prominent. The capacity current flowing 
into the two non-earthed phases must p233 through the inductance 
of the generator and connecting transformers. Taking into account 
the possible wide variations of inductance and capacity in all systems, 
one is forced to acknowledge a chance of obtaining resonance with 
a phase metallically earthed, but resonance in itself has no terrors. 
Tho increment of energy in the resonant surge is always small relative 
to the energy given out even by a small transformer. If a trans- 
former, for example, is loaded степ with a few lamps, the resonant 
potential will be he!d down by the absorption of the energy of the 
surge in the lamps. If, on the other hand, the transformer is not 
loaded and it is in а condition of resonance. its resonant energy will 


ре absorbed by some parallel loaded transformer. When th» pos- 


sibility of resonance internally between coils of a transformer is con- 
sidered it can be stated positively, I believe, that there is попе. Also 
th? natural frequency of & local surge between coils is invariably too 


high to resonate with the frequency of the impressed potential from 
the generator. 


Fic. 2.—DiAGRAM ОЕ ELBCTROMAGNETIC SELECTIVE R ELAY. 


As а further and final safeguard against possible rises in [rune 
vokages when a phase is metallically earthed, a reasonsble мш, 
of resistance can be kept in the circuit to earth. This resistance Aus 
absorb the resonant energy if it appears. There is & limit to тыр 
amount of resistance on account of the permissible IR drop. 


must not be such as to re-establish the arc at the fault. 


Tests of the Arc Suppressor.—Tests were m^de on a line о е 
Schenectady Power Со., 21 miles long. The delta potential 1s 99, by 
to 35,000 volts at 40 cyoles. An insulator wa3 made defective = 
meansof two wires from cap and pin respectively,whiech were. А i 
within sparking distance of each other, and th? gap ве d 
the insulator was shortened until the are wou'd, when started, the 
eontinuously. А number of oscillograph records are given m the 
Paper. 

The best location of the arc suppressor is usually at the iod 
house, although cases may arise where som? cent ral switching ы Peg 
gives greater convenience. To get figures on the limitatio bs 
device, the line constants of а 45-kv. system are used аз à о 
Y potential to earth is normally 26 kv., th» ch:rging despide per 
0-15 amperes per mile, the inductive resistance about < о т 
mile, and the impedance 0-86 ohms per mice at 60 cyc d ite pro- 
one phase earthed at the power house by the paneer cant point: 
teating switch, caused by an insulator arcing over at а line wire 
The potential of this phase at the generator 18 Zero. S condere 
js not zero throughout its entire length. There и tiplying 
able potential at the faulty insulator. This is foun Е 
the total charging current in the line by half the imp Sic asso d 

Since all the treatises on the subject of line capacity 
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normal condition of no phase earthed, the electrostatic capacity to 
earth can be and is neglected. The author, therefore, considers at 
some length the capacity of a system with one phase earthed. Earth- 
ing а phase of an electrical svstem has about the same electrical effect 


as the mechanical shifting of а cart wheel axis from the centre of the 
Ata 


If the earth is 


arcing, the electrical conditions correspond to a flat wheel on the cart. 
Every time it drops it bumps and sets up vibrations or oscillations 


wheels to some eccentric point out near the rim of the wheels. 
high speed the cart would then progress by jumps. 


throughout the bcdy or system. 


The remainder of the Paper is а general discussion of protective 
There are numerous 


minor problems, but the main problems which are to be solved before 
Protection 

against direct strokes of lightning, the suppression of short-circuits, 
the suppression of internal surges and the prevention of malicious 
or wilful interference. More or less satisfactory solutions of all but 
Will the demand for great 

continuity of service warrant the expense involved in getting such 
А collection of a considerable amount of data shows con- 
clusively on analysis that the greatest number of interruptions in 
lightning infested localities is due directly and indirectly to the single 


arcing earth around an insulator, or in cable svstems to а single 
The arcing earth 


problems. The author concludes as follows : 


absolute continuity of service can be attained are: 


the last-mentioned problem are in sight. 


service ? 


puneture from one phase to the cable sheath. 


| LINE g 


Fic. 3.—DawriNc RESISTANCE IN THE SwitcH Por. 


suppressor, backed up by a!uminium arresters, will prevent inter- 
ruption of service and damage to apparatus in the majority of these 
Cases, This improvement should т general bring the service above 


the existing standards or requirements. It may be possible to meet 
the higher demands in the future as they grow. 


INSTITUTION OF ELECTRICAL ENGINEEERS. 


At the annual general meeting of this Institution, which 
took place on Friday last, the president, Mr. S. Z. de Ferranti, 
read the report of the Council, an abstract of which is given 
below. The honorary treasurer, Mr. R. Hammond, made a 
statement relating to the finances of the Institution. The 
adoption of the report was then moved by the President and 
seconded by Mr. J. F. C. Snell. A number of resolutions of 
thanks were then put to the meeting and carried. These 
included: ‘ The Honorary Secretaries of the Local Sections 
and the Secretaries Abroad,” proposed by Mr. J. F.C. Snell 
and seconded by Mr. L. Gaster; * Mr. Robert Hammond for 
his services as honorary treasurer,” proposed by Major W. A. J. 
O’Meara and seconded by Mr. Sidney Sharp; " The Honorary 
Auditors,” proposed by Mr. W. Clark and seconded by Mr. 
R. W. Hughman ; “ The Honorary Solicitors,” proposed by 
Mr. R. A. Chattock and seconded by Mr. S. Rentell. 
| The President then announced that as no further nomina- 
tions had been received the Council for the next session would 


- 


be that already circulated to members (the list was given im 
THE Evectrictan of April 28th). On the motion of Мг. W. 
Clark, seconded by Mr. В. W. Hughman, Mr. Sidney Sharp 
and Mi. Н. Alabaster were elected honorary auditors for the 
forthcoming session. The meeting then adjourned. 

The following is an abstract of the report of the Council :— 


Growth of the Institution.—Since the last annual general meeting 
applications for admission into the Institution have been received from 
502 persons, of whom 20 have been elected as members, 193 as associate 
members, 32 as associates, and 221 as students. 100 foreign members, 
58 associate members, and 14 associatcs have been transferred to the 
class of members, 12 associates and 11] students to the class of associate 
members, and 14 students to the class of associates. ` 

Members Deceased.—A mong well-known members who have died since 
the last annual general meeting are Sir John Aird, Bart.. Mr. G. Byng, 
Mr. B. T. Ffinch. C.LE., Mr. Geo. Flett. Sir W. B. Gurdon, C.B., K.C.M.G., 
Sir J. Clifton Robinson, and Mr. J. Wetzler. 

Meetings and Papers.— During the past session 17 general meetings. one 
special general meeting, and 21 council meetings have been held. The 
usual standing committees have met regularly throughout the session, 
and several occasional committees appointed by the council for the con- 
sideration of special matters have also met with, the total number of com- 
mittee meetings held during the session being 109. There have been 50 
meetings of local sections, viz.. 7 at Birmingham, 7 at Dublin, 6 at Glas- 
gow, 11 at Manchester, 12 at Newcastle, ard 7 at Leeds ard Sheffield. 
The annual dinner of the Institution took place at the Hotel Cecil. 
London, on February 2. 1911. Annual dinners and other social functions 
were held at Birmirgham, Dublin, Glasgow, Leeds, Manchester, and 
Newcastle, which were well attended by members and guests, and at 
which several members of Council were present. 

Scholarships.—Vhe Council have awarded Salomons Scholarships of 
the value of £50 each to Richard Michael Clark, of University College, 
and to Edward M. Теаге, of the Finsbury Technical College: ard a 
David Hughes Scholarship of the value of £50 to Francis Lewes Otter, of 
the Central Technical College. 

Premiums.—The list of premiums for Papers has been revised ard in 
future premiums will be awarded in accordance with the list shown below. 
In considering Papers, those published in the ** Journal" without being 
read at a meeting. will not, асг this year, be corsidered separately from 


those read at meetirgs. 


Name. Subject. Value. 

£ 

Institution ......... Foe —————————— 25 

AN VION es ИЗРИЧА | Practical Applications of Electricity............ 10 

Falie eoe Telegraphs and "Telephones........................ | 10 
John Hopkinson . Design ard Construction of Electrical Ma- ` 

р че р аа T RET 10 

КЕТИ: paracin Scientific Research. scssi nirai 10 

Pirie onean ANY: КОЛКО m ' ]0 
Webber ............ Military and Naval Applications of Elec- ` 

о La tA ER EA nsx ud 

Extra- РГЕ ANY одново о ана 5 


The following premiums for Papers have been awarded by the Council 
this year. In accordance with precedent, in deciding upon these awards 
the Council have not taken into account Papers contributed by present 


members of Council. The Institution premium. value £25, to Sir В. A. 


Hadfield, F.R.S.. and Prof. B. Hopkirson, F.R.S., for their Paper, 
“The Magnetic Propertics of Iron ard its Alloys in Intense Fieles.” ` 


The Ayrton premium, value £10, to Mr. H. T. Harrison, for his Paper. 
“Street Lighting by Modern Electric Lamps.” The Fahie premium. 
value £10. to Mr. Donald Murray, for his Paper, “ Practical Aspects of 
Printing Telegraphy." The John Hopkinson premium, value £10, to 
Messrs. А. P. M. Flemirg and В. Johnson, for their Paper, “ Chemical 
Action in Winding of High-voltage Machines.” The Paris premium, 
value £10. to Mr. W. T. Taylor, for his Paper. “ Modern Long-distance 
Transmission of Electrical Energy.” An Extra premium, value £5, to 
Dr. E. Rosenberg, for his Paper, "' Control of Electric Winding and 
Hoisting Engines.” 
his Paper, * The Theory of the Static Balancer.” Students’ premiums: 
A Students’ premium, value £10, to Messrs. G. W. P. Page and С. J. Scott. 


Latour Winter Eichberg Туре.” А Students’ premium, value £5, to 


Mr. Hugh C. May, for his Paper, “ Notes on the Design and Construction ' 
of Dry-core Lead-covered Telephone Cables." A Students’ premium, ` 


value £5, to Mr. Allan Morkhouse, for his Paper, “ Recent Electric 
Locomotive Practice and the High-tension Direct.cürrent. Railway 
System." А Students! premium. value £5, to Messrs. В. C. Plowman 
and E. F. Hetherirgton, for their Paper, " Exhaust Steam "Turbincs.? 
А Students’ premium. value £5, to Mr. А. В. Stellirg. for his Paper, 
" Organisation and the Reduction of Manufacturing Costs." 

Scottish Local Scetion.—At the end of last March the Council granted 
a request from members residirg in Scotland that the name of the 
Glasgow Local Section should be changed to Scottish Local Section, ard 
that it should include all members residing in Scotland. 

Students’ Sections. | 
to the students was delivered by Mr. C. H. Wordingham. 
of the Students’ section have been held. at which Papers were read ard 


Е 
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A premium, value £5, to Mr. C. C. Hawkins, for 


for their Paper, “ Single-phase Commutator Motors, especially the 


At the opening meetirg of the session an address | 
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discussed. The Students’ Committee organised a visit to Birmingham 
in 1910, when the following works and places of interest were visited : 
Tne British Thomson-Houston Co., Rugby; Меззгз. Belliss & Morcom; 
Messrs. Humber, Coventry; the Electric Construction Сэ. and Cor- 
poration tramways, Wolverhampton ; Messrs. Alfred Hickman, Bilston ; 
the Birmingaam University; Messrs. Siem?ns Bros. Dynamo Works, 
Stafford; the General Eləctrie Co.; the Birmingham Corporation 
generating station ; and th^ Sandwell Park Colliery, t» all of whom th? 
cordial thanks of the Institution ar» диз. Tae annual dinner of the 
Students’ Section, held on Febraary 18, 1911, was well-attended. Tne 
Glasgow and Manchester Students’ Sections have each completed a 
successful s2s3ion, having held six and nine meetings respectively. Visits 
were made to various works by th kind permission of the firms con- 
cerned. 

The Institution Building.—Daring the last week of June, 1910, the 
offices were transferred to the Institution building from 92. Victoria- 
street, Westminster, S.W. Tne structural alterations were completed 
and the lecture theatre, the common room. and the library were ready 
for use on the occasion of the delivery of the Inaugural Address of the 
President, on November 10, 1910. The Council believe that the influence of 
the Institution on the interests of the electrical industry ein be greatly 
extended by the practice of gathering together various kindred institu- 
tions and associations. With this in view the Council have granted the 
ия of the lecture theatre and of m>sting rooms to a number of engineer- 
ing bodies, among others the Institution of Post Office Electrical Engi- 
neera, the Municipal Electrical Association, the Faraday Society. the 
R5ntgen Society, the National Electrical Manufacturers’ Association, 
the National Electrical Contractors’ Association, the Associated Muni- 
cipal Engineers of Greater London, the Junior Institution of Engineers, 
and the Society of Engineers. The us? of the lecture theatre has also 
been granted to the University of London for the delivery of a cours? of 
lectures оп “ Тае Application of Hyperoolic Functions to Electrical 
Engineering Problems," by Dr. A. E. Kennelly, of Harvard University, 
from May 29 to June 2, 1911. Tne Council desire to draw th» att»ntion 
of members to the common room which is available for us» as а reading 
and smoking room, and for appointments and interviews. It is also 
generally possible for members to obtain the изз of one of the com mittee 
rooms, especially in the moraing. by applying to the secretary a few days 
in advance. 

The British Eloctroterhnical Committee.—Tne British Committze for 
1911 is constituted as follows :—Mr. А. Siomons (president), Col. В. Е. 
Crompton, C.B., Mr. W. Daddell, F.R.S., Mr. K. Edgeumbs, Mr. S. Z- 
de Ferranti, Sir John Gavey, C.B., Dr. R. T. Glazebrook, C.B., F.R.S., 


Mr. R. Kaye Gray, Mr. R. Hamm ті, Мг. В. W. Hammond, Mr. C. | 


Le Maistre, Prof. T. Mather, F.R.S., Mr. W. M. Мэгізу, Mr. Н. W. 
Miller, Major W. А. J. O'Meara, C. M.G., Mr. М. H. Patchell, Sic W. H. 
Preece, K.C.B., F.R.S., Lord Riyleiga, Dr. A. Russell, Mr. J. F. С, 
Snell, Dr. S. P. Taompson, F.R.S.. Mr. А. P. Trotter, Mr. E.B.Vign les 
Mr. C. H. Worlingham, and Mr. P. F. Rowell (secretary). Daring the 
last s2ssion progress has Боп made with the preparation of th? list of 
eleetrotechni:al terms. Ta? nomenclature sub-committee have un ler 
consideration th? German list of terms submitted at the Brass?ls Con- 
fer»nee, and definitions are being prepired for the terms not already in 
the English list. On August8, 9. and 10, 1910, an un ffi vial Conference, 
arringed by the Belgiin Electrot2chnical Com тізе and presided over 
by Prof. Eric Gérard, Director of tà» Institut Elestrotschni ju» Montz- 
fior» at Liége, was held in Вгазз 13 in th» Coun il Caamber of th» Ministry 
of the Belgian Stit> Railways. Tne British Committee were repre- 
sented by Mr. Alex.’ Siemens (presid:nt of th: Committee), Mr. W. 
Daddell, F.R.S., Mr. К. Edgeumb>, Mr. Robert Hammond, Major 
W. А. J. O Meara, C.M.G., Mr. W. H. Patchell, and Mc. Р. Е. Rowell 
(secretary). Tae Conference discussed a number of propositions in 
reference to nomenclatura, symbols, th? dire:tion of rotation for vectors, 
and the rating of electrical machines; and eventually pass?d certiin 
informal resolutions embodying suggestions оп thes> subjects with a view 
to thir boing considered by the various committees and, if approved, 
ratified at th> next meeting of the International Electrotechnical Com- 
mission which will b? held in Turin in September, 1911. At th? conclu- 
gion of th» sittings the тать >з of th» Conferen:e ware enterisined by 
the Вида Comnittz2 to a number of functions and visits t» places of 
engineering interest at Cnarleroi, Li*g» and Antwerp. 

Wiring Ru'es.—Tae revised edition (the sixth) of th» Wiring Rules, 
which was published оп Мау 1, has been prepired to moet as far as 
possible the developments of the electrical industry. In preparing this 
edition the Council have had the assistance of som» of the principal Fire 
Offices, the Incorporated Municipal Electrical Association, th» Electrical 
Contractors’ Association, and the Cable Makers’ Association, all of 
whom were repres»nted on the Committee wh» carried out the work of 
revision on behalf of the Council. Tae figares in the table relating to 
the eurrnt-cirrying cap arities of conductors are based on an exhaustive 
sories of tests carried out at the National Paysizal Laboratory on the 
tomperature ris? of conductors. Ta? new rules hive bon adopted by 
49 fire offi :es, and they are accepted as standard practic? and their us? 
recomm nied by 232 supply authorities. 

Model General Conditions for Contracts. —A draft revision of th^ modal 
general conditions for contracts has been complet, and th? cli2333 ar» 
at presont under further consideration with a view t» tir big mids 
acceptable to a larger number of interested bodiss. 

Electricity in Testi? Mil's.—Tn2 Com ие appoiited to consider 
this subject have had a»veral metings. 

Stret Lighting S p:cification. —Tne Council hive appointed а com- 
mitte consisting of repres »ntatives of this Institution, and of r»pres;nta. 
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tives nominated by the Councils of the Institution of Gas Engineers, 
the Institution of Municipal and County Engineers, and the Illuminating 
Engineering Society, to consider the preparation of a specification for 
street lighting to be issued jointly under the auspices of the various 
interested bodies. 

Kelvin Lecture.—The third Kelvin lecture. will. be delivered next 
autumn by Dr. R. T. Glazebrook, C.B., F.R.S. Tne subject will be 
Lord Kelvin's work in connection with fundamental units, and to a con- 
siderable extent the lecture will b» experimental. 

Ezaminations for Associate Members.—The Council have decided to i 
hold examinations of candidates for election and transfer to the class of 
associate members after January l, 1913. Candidates will be required to 
pass—ía) An examination in general knowledge, and (6) an examination 
in one of the four special subjects: (1) Power, lighting and traction, 
(2) telegraphy, (3) telephony, (4) electrochemistry and electrometal- 
lurgy. Th? questions will b» sot with the object of showing that the 
candidates possess a good general education and a reasonable amount of 


- fundamental knowledge in one of the branches of the profession. Due 


consideration will also b» given to the practical side of electrical engi- 
neering, and moreover th? candidate's admission or rejection will not 
depènd solely on his answers to the pipers sot, but thes» will be con- 
sidered in conjunction with the candidat?'s practical exp?rience, which 
must bə in accordance with the requirem?nts of the articles of associa- 
tion. In lieu of examination, candidates will b» allowed to present а 
thesis, Paper, or other e tribution to electrical knowledge, and they 
will be liable to b» examined orally by th^ examiners on the subject 
presented. Certain degrees or diplomis will procure exemption from 
the whole or part of the examination, and the Council will have power 
in approved cases to grant exemptions. Ta? complet details are under 
consideration with a view to pablication at an early date. 


E.cam'nations for Students.—Tae Council have decided that from 
January 1, 1913, candidates for election as students shall be required to 
pass or to have passed either th? mitriculation examination of one of 
the British Universities or som? s:hoobleaving or other equivalent 
examination which shall satisfy the Council of the candidates’ general 
education. In view of the number of existing examinations, which is 
already very larg>, the Council deemed it wis? not to conduct a special 
examination. Full details will b» available at an early date. 

Journa!.—It has bzen felt for som» tim? that it would b? desirable to 
mike arrangements for a more frequent publication of the ** Journal," 
a» as to ensure that members shall rscsive promptly full and accurate 

eports of the Papers read and of the discussions at th» meetings of the 

Institution and of the local sections, and the Council have accordingly 
given instructions for a report to b» prepared on the subject. Tne 
value of the lectures and of the Papers and discussions at the informal 
meetings mentioned elsewhere in this report would b» greatly increased 
by early distribution among the members as a whole, and esp2cially those 
resiling abroad or at a distance from th? place of m»eting. It is als» 
hoped that the result would be to render th» “ Journal" more efficient 
as a mans of communication between the Council and the mmbers. 
Та? advantages of publication at shorter intervals than six weeks (as 
un ler the pres?nt system) are 8) obvious as not to require mention in 
detail, but in view of the gross exp»nlitur» on the '* Journal " which at 
ргез пе stinds at £2,030 per annum, exclusive of salaries and cost of 
office accommodation, and would necessarily Ыз increased by such а 
change», at least during th» first few years, th» decision of the Council in 
regard to this миг will largely b» goveraed by the funds at the dis- 
posal of th» Institution. 

Lectures Тае Council hive under consideration the subject of 
lecturas at m>2tings of the Institution and of th» local s»etions. Tne 
lectures would b» on electrical subjects or on subjects scientific, econo- 
mie, financial, or commercial, connected with electrical sziənce or engl- 
neering, treated in a g:neral manner, and if possible illustrated by 
experiments, Ta» underlying idea of the lectures is to bring before the 
m>mbera general surveys treated by authorities who have sp2cialised in 
thir own 8 1bjects, the object bing to keep th? m2mbars in touch with 
those outlying branches of electrical 812122 and engineering which are 
not usually considered in the Papers read Бэфоге the Institution, and 
als» to Кезр m2mora inform?d of the progress of allied sciences О 
interest to electrical engineers. Таз lectures, the matter for whic 
would not necessarily b» new, would b» published in th» “ Journal " in 
short abstract only, and it is not intended that there should b» any dis- 
cussion on them. It is proposed to hold two lectures each 8239101, 
either on the evenings res?rved for ordinary meetings or 82713 other 
evening. 

1 nforma! МееНпдз.—Таеге are miny subjects of considerable interest 
ќо а limited numer of th» members, which for various reasons are no 
of suffi int importance or of suffisi?ntly g neral interest for the ordinary 
metings of the Institution, and th? Council have accordingly under 
consideration arrangem»nts for informal meetings for reading Рарзтв 
and dis»ussing matters relating to such subjects. Tno Pap2ra would be 
short, s» as to leave ample tim? for discussion. To begin with, it is 
suggested that four m»etinga a session b3 held, which could bə increas 
later if required. A short abstract of the Pap2ra would be published in 
th» “ Journal," together with an abstract of th» discussions. 

Summer Meeting:.—It is proposed to consider waethor arrangements 
can b> mad» for holding metings of the Institution in the districts of 
the different local s^ctions. Exch moeting would last for three or fout 
daya, part of th» tim» bring given to the reading and discussion 0 
Papers and part to visiting the industries of the particular district. 

Subscriptions and Entrance Fees. —Ta2 Council feel that the tim?» has 
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now arrived when the development of the Institution, as well as the 
maintenance of its prestige among the great engineering institutions of 
the world and the possibilities in the direction of increasing of its useful- 
ness to the profession, make it imperative that the members should 
contribute higher annual subscriptions ard entrance feces. These are at 

resent less than those paid to other professional Institutions of equal 
standing. This matter has recently been under the consideration of the 
Council, and at the next revision of the articles of association. proposals 
on this subject will be placed before the members. 

Articles of Association.— Тһе committee appointed to consider the 
alterations required in the articles of association will shortly present their 
report to the Council. 

Benevolent. Fund.—The committee of management report that. the 


Benevolent Fund of the Institution shows a satisfactory increase for the 


On Dec. 31, 1910, the capital account of the fund stood at 
The donations to 


past year. | 
£3.700. as compared with £3,500 at the end of 19090. 


the fund in 1910 include one of £20 from the committee of the Electrical 
Engineers’ ball. and one of £8. 8s. from the '* 25” club. The Council 


desire to acknowledge their indebtedness to the generosity of these and 
other donors and subscribers who have supported the fund. Grants in 
aid amounting to £51 were made during 1910. The Wilde benevolent 
trust fund stands at £1,846. 43. Gd. 

Annual Accounts.—The report of the hon. treasurer, Mr. Robert 
Hammond, is as follows : The balance carried to the general fund at the 
end of 1910, being excess of income over expenditure, was £3.053. 0s. 2d., 
as compared with £3.283. 3s. Па. for 1909, a decrease of £230. 3s. ӨЧ. 
In this comparison no account is taken of outlays in connection with the 
acquisition and structural alteration of the Institution building. The bal- 
ance-sheet sets out the total investments other than the investment: of 
the trust funds. The total assets amount to £102,686. 175. 6d.. against 
which are to be set liabilities amounting to £42.851. 15s. 10d.. leaving as 
the net assets of the Institution £59,835. 1s. 8d. This amount is almost 
entirely locked up in the acquisition of the lease of the Institution building. 
in the structural alterations, and in the expenses incurred prior to occupa- 
tion. Theinvestments in stocks and shares included in the above appear 
in the accounts at cost price with a book value of £3.133. 23. 10d.. and their 
value at the current market prices on Apri] 27. 1911. was £2864. No 
alteration has taken. place during the year under consideration in the 
two scholarship trust. funds. The Wilde Benevolent Trust. Fund has 
been increased. Бу the investment of an amount of £101. Ss. 64. trans- 
ferred from income account, and it now stands at £1846. 4s. 64. This 
fund has been increased during the year by £30. 9s.. and stands at 
£5,642. 12s., which amount now figures in the accounts as a loan to the 
building fund, the investments of the fund having all been realised. An 
Increase is shown of £816. 63. This amount has been transferred to the 
building fund. In consequence of the acquisition of the Кака of the 
Institution building. the fund has been augmented as follows: (a) per- 
manently, by transfer of £816. 68. from the entrance fees fund, and 
hv revenue from subscriptions, donations, and sundry other items, 
£109. 11s. 64.; (b) temporarily by loans, on mortgage from the Economic 
Life Assurance Society £11.500, from life compositions fund £30. 9s.. 
and from general fund £4,047. 15s. Hid., against which £590. 17s. 119, 
has been repaid to the Economic Society on account of existing loans. 
This makes а net increase of £15,904. 48. 64., and the fund now stands 
£92,280, 33. 4. The general fund has increased to the extent of 
13.053. 0s. 24. during the past year. and now stands at £13,188. 105. 10d. 

Library, Тһе Council wish to draw the attention of the members to 
the present arrangement of the library. The whole of the books pub- 
lished since 1890 have been classified, and a subject index is being pre- 
pared. The eastern half of the shelves under the gallery contain. the 
Classified portion. of the books, the bound. volumes of the principal 
periodicals being on the western half of the shelves. The books of the 
Ronalds Library are on the central shelves above the gallery; 76 new 
books have been purchased since May, ИНО, and 181 books and pam- 
phlets have been presented hy members, authors and publishers. The 
total number of readers during the past 12 months was 1.024, of whom 
82 were non-members. ‘The Council have under consideration. the 
formation of a lending library and the opening of the library in the 
evenings. 

Muscum.—Some of the historical apparatus which has been presented 
to the Institution ia temporarily on view in the glass cases in the library, 
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disturbance of vision this change from daylight colour may cause, 
there is one practieal necessity which even the adaptive power of the 
eve cannot entirely meet—namelv, the selection and matching of 
colours. For certain technical purposes it consequently becomes of 
importance to secure artificial daylight for use in the absence of the 
natural article. 

One way of doing this is by the use of absorbing media over the 
lamps. This may be termed the subtractive method, to distinguish 
from the additive method, the latter being illustrated by the com- 
bination of a mercury arc-lamp with tungsten lamps. The nature 
of the absorption and the method of calculating the resultant Joss 
in efficiency in this subtractive method have been treated elsewhere 
by one of the present writers.* From that investigation it appears 
that the transmission of the absorbing screen should be the reciprocal 
of the relative brightness of the illuminant and daylight at cach part 
of the spectrum. Since that work was done more extensive data 
have been obtained on the colour value of daylight, and on this basis 
the necessary absorbing medium to transform tungsten lamplight into 
* davlight " has been calculated. It should have the transmission 
throughout the spectrum shown in curve a of the diagram herewith. 
Curve 6 shows the luminosity or brightness distribution in the 
tungsten lamp; curve c the same after transmission through tha 
medium a. Comparison of the areas of b and c shows the resultant 
cendle-power to be 15 per cent. of the original. This is the “ day- 
light efliciency " of the tungsten lamp, and corresponds to about 
10 watts рог mean spherical candle. 

Th» present Paper is an account of an attempt to obtain coloured 
glasses and other media approximating to the curve а. In tho first 
place. however, attention must be called to the variable cherecter 
of "daylight." This is of a perfectly detinite character; it consists 
in a very uniform increase or decrease in the intensity of the spee- 
trum toward one end or toward the other. The curves illustrated 
give a fair average. Again, as to the characteristics of " white ` 
light to make it suitable for colour matching. While а white may 
bc made in which certain colours are entirely missing, such a light 
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a, Transmission of ideal absorbing medium, b. Luminosity curve of tungsten damp, 
с. Luminosity curve of tungsten Jamp through ideal ubeorbing шсш, 


TRANSMISSION AND LuMINOsIry CURVES. 


would be unsuitable for colour matching. For the ideal white all the 
colours should be present and in the proportions of daylight. А 
study of the colours of most natural objects, however, reveals the 


fact that those colours are very rarely pure isolated spectral hues, 


but rather long diffused bands of spectral light. As à consequence, 


a white light consisting of isolated colours may vet possess enough 
colours to have very little disturbing effect. on ordinary. coloured 
Just how many spectral colours should be present is not a 
matter casily capable of exact statement. but certainly there should 
at least be threc--red, green and blue-—and preferably more. 


Now we may apply these general considerations, plus some сх- 


and a room in the basement has been set apart for the exhibition of other 


elect е , : . А : Mcd P 2, MX T LE oy i я ы n . FM 5 d 
пса] apparatus in the possession of the Institution. The apparatus | porience and experiment, to the case of artificial davlight and state 


the following requirements : (1) The total light should appear white. 
(2) АН the spectral colours should be present, but if gaps or irregu- 
Jeritics exist in the spectrum the three principal colours.— red. green 
end bhie—are necessary. 
Those requirements fall far short of being exact specifications, 
BY Н. E. IVES AND M. LUCKIESH. but at present it is difficult to see how the various factors to be con- 
Most forms of artificial light are very unlike daylight in colour. г sidered can be reduced to more exact terms. [n the work which 
Common illuminants, such as gas flames and incandescent electric | follows the deviations allowed from the desired character are justitied 
lamps, have the colour of incandescent solids at comparatively low by the experience of the writers as to the actual permissible amount 
temperatures, such as 2,000 C., while the colour of daylight corres- | of deviation from the conditions outlined above. 
ponds more nearly to an incandescent solid at a much higher tem- Some sort of blue glass or other medium is called for. Coloured 
perature, about 0.000 С. This means thit, when giving the same | glass is preferable to dved filins or solutions of coloured material, 
measured illumination, our common illuminants as compared with | because of its practicability in handling and in permanence. A study 
davlight are deficient in blue light and have an excess of red light. | of a large selection of samples of coloured glass revealed two shades 
This difference is really very large, and were it not mct by a com- | which might be used—ordinary pot blue, or cobalt blue, and signal 
paratively great power of adaptation in the eye would seriously | green. The first alone transmits blue, an isolated spectral band of 
interfere with our comfort under artificial illumination. _Whatever | „ « © Bulletin,” Bureau of Standards, June, 1909. (THE ELECTRICIAN, 
* Abstract of an article in the `* Electrical World.” Vol. LXIV., p. 932.) 


I8 1n process of being sorted and classitied. 


SUBTRACTIVE PRODUCTION OF ARTIFICIAL DAY- 
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yellowish green, and the deep red. Used alone over a tungsten 
lamp it gives a purple light, because of the transmitted red. Signa! 
green alone makes the light too green, but it reduces the red that 
the cobalt blue transmits. A combination of the two appeared 
promising. Wedges of these glasses were ground and tested for 
transmission at various thicknesses on the spectrophotometer. 
From the measurements a combination of the two glasses was chosen 
which approximates the curve desired. A grave defect of this com- 
bination is the pronounced band of yellow-green transmission of the 
cobalt. In order to reduce this, recourse was had to dyes. А dye— 
rozazeine—was found by trial which has an absorption band so 
situated as to cover very well the undesirable vellow-green band of 
the cobalt glass. 

With these two glasses, plus a gelatine film flowed upon one of 
them and containing a specified amount of dye, an absorbing com- 
bination was obtained which produces with a tungsten lamp а very 
satisfactory approach to “daylight.” In the spectrum the total 
light is “‘ white." No gaps and no bad depressions or humps exist, 
and the three elevations are in red, green and blue. In short, the 
conditions outlined above are approximated. 

With these glasses a “ daylight window " has recently been con- 
structed. This consists of a tin box 16 in. by 12 in. by 20 in. holding 
віх 60-watt frosted-tip tungsten lamps. The bottom of the box 
consists of the two glasses, one coated with the gelatine film con- 
taining the dye, the other a rough glass acting as a diffuser. The 
whole box rests upon legs 15 in. high. The surface to be illuminated 
is placed beneath, where an illumination of about 30 ft.-candles is 
obtained, this value being ample for purposes of colour matching. 
This window has proved extremely satisfactory on test. The light 
appears “ white " and all colours assume their daylight appearance 
under it. It has been temporarily used for lighting a desk, and the 
soft white colour has proved very pleasing. It constitutes a very 
satisfactory demonstration of the possibility of producing daylight 
by the subtractive method. The specifio consumption is high, being 
from 10 watts to 12 watts per candle. On the other hand, the first 
cost is extremely low. 


TEST ON 5,000 KW. TURBO-ALTERNATOR. 


The tests on the first of the two new 5,000 kw. steam turbo- 
alternators, which the British Westinghouse Electric & Mfg. 
Co. is supplying to the Clyde Valley Electrical Power Co., show 
an even better result than those recently obtained on the 
3,000 kw. turbo-alternator, supplied by the same Company to 
the Bristol Corporation. Particulars of this last-mentioned 
plant were given in our issue of April 28th. The tests were 
carried. out at the Motherwell power house on April 8th and 
9th in the presence of Mr. D. A. Starr, the general manager of 
the Clyde Valley Electrical. Power Co., Messrs. Strain. and 
Robertson, the consulting engineers, and other officials. 

The turbines are of Westinghouse latest improved impulse 
type, which we described in the article referred to above, 
and are arranged to use high pressure steam at 175 1Ь. per 
square inch pressure and 150°F. superheat, both measured at 
the stop valve. The conditions specified for carrying out the 
tests were as follows :— 

Normal output 5,000 kw., three-phase, 25 cycles. 11,000 volts. 


25 per cent. overload ЮГ иене 6 hours. 

Full load ТОР oie uie a Eun iaeei igea 6 hours. 

ЖОШО ОО ОГ О Т О О 2 hours. 

l lond-JdOE eer E ea Dieta Valve ke vi Ode e tiene 2 hours. 

ОВО Оо ааа аан и 2 hours. 

The results of the tests are as follows :— 

Output in kilowatts.................. 1,346 2,715 3,902 5,066 6,4875 
Speed, revs. per АН 1,500 1,500 1,500 1.500 1,500 
Steam pressure (lb.) ................ 174 176 175 1745 174-5 
Steam temperature (deg. F.) ...... 518 519 542 552 544 
Steam superheat (deg. F.) . ....... 141 141 164 175 167 
Vacuum corrected to 30" bar...... 28:13 28.28 2858 28.68 98-53 


Cir. water inlet temp. (deg. F.). 43:9 43-7 440 440 43 
Cir. water outlet temp. (deg. F.). 480 526 570 600 655 
Total steam consumption (№.)... 24,780 40.130 53,125 65,860 85,880 
Steam con., lb. per kw.-hour ...... 18-41 1478 18:61 13-00 13-24 
We understand that Mr. Starr, general manager of the Power 
Company, the consulting engineers, and the directors have 
expressed their gratification at the results obtained and at 
the reduction of the generating costs which has taken place 
since the turbo-generator was put in commisison. 


THE COMET TELESCOPIC MAST AND HOIST. 


The efforts of numerous inventors to produce a satisfactory tele- 
scopic mast have hitherto been singularly unsuccessful, for, though 
there is an undoubted market for reliable apparatus of this kind, the 
difficulties to be overcome are considerable. It is claimed that the 
Comet mast, which we describe and illustrate herewith, represents an 
eminently practical piece of apparatus of a robust nature, which is 
easily portable, which can be rapidly crected, and in which the very 
simplest mechanical parts are employed. 

The mast consists of & series of welded steel tubes of gradually 
decreasing diameter and thickness, which are adapted to slide tele- 
scopically within one another. The novelty of the design lies in the 
method employed for extending the mast, for which purpose an un- 
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tempered perforated stec! band is employed. The width of the band 
follows the internal diameter of the tubes, so that it has a stepp 
profile as scen in Fig. 1. Within each section the band is a sliding 
fit, and occupies the full diameter of the circular tube, or, where the 
tube is of square section for raising heavier loads, the band occupies 
the full diagonal. As the diameter and the diagonal are respec: 
tively the longest lines which can be placed within a circle and а 
square, it is obvious that no further guide is necessary, the band 
acting as a rigid piston to thrust or push its load upwards. 

When the winch handle shown in Fig. 1 is revolved, the teeth ot 
the moving roller engage in the perforations of the band, and cause 10 
to rise in the tubes, and, at the same time, the band is unwound 
from a drum geared to the crank-handle shaft by a chain and sprocket 
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arrangement. The band carries the smallest tube with it. and, 
when fully extended a collar on the latter engages internally with the 
top collar of the next section causing this section to rise also. As the 
latter commences to rise, the forked lever engages with the pin of the 
fixed bracket as chown. This has the effect of turning the lever 
down and clamping these two sections together, so that the 
mast when fully extended is practically rigid. At the base of the 


tubes a retaining device is fitted which automatically releases cach 


tube in its turn. The extension of a portable mast is very rapidly 
carried out, for inst»nce, a 100 ft. mast can be raised to Из full 
height in 60 seconds. 

Figs. 2 and З show г 150 ft. mast recently supplied to the order of 
the Japanese Government. These light mests readily lend them- 
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Fic. 3.—150 кт. Comet Mast EXTENDED. 


Fic. 2.—Сом ET MasT COLLAI SED. 


selves to mounting on field carriages, in which case the collapsed 
mast lies horizontal when in motion, and is adapted to be swung 
Into vertical plane on trunnions when required for service. 

In addition to light portable masts, the Comet principle has been 
successfully applied to various descriptions of hoisting apparatus 
capable of dealing with considerable loads. Fig. 4 illustrates a 
( omet building mast, which will carry & load of 5 tons, and measures 
65 ft. when extended. Rectanguler lattice masts are in course of 
Construction for loads up to 12 tons. These loads considerably ex- 
ceed those to which an ordinary wireless mast is likely to be sub- 
jected on permanent service, and telescopie lattice masts of rect- 
angular tection may bo readily constructed for such stations. In 
this case the advantages are that, owing to the smell compass into 
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which the mast. collapses, it is easily transported and shipped, and 
can be raised into a vertical position and extended without employ- 
ing the customary costly and complicated gear, so that the crection 
comes well within the province of the ordinary installing engincer, 
and, in the case of a foreign contract, it is no longer necessary to ship 
and transport lengthy and heavy spars, or to pay the expenses of 
a riggers’ staff to deal with them at their destination. 

Although it is easy to obtain light topmast spars of suitable length 
on the spot, it frequently happens that a heavy wooden lower-mast 18 
not procurable, and this has often to be transported from a consider- 
able distance. 

In the case of permenent masts the adjacent tubes or lattice sec- 
tions are clamped together by hand as each is fully extended. The 
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mast may be galvanised or painted. and arrangements are provided 
for withdrawing the band and detaching the winch meehwnism for 


protection or for use with another mast if required. 
Light portable masts, suitable for military, temporary or experi- 


| | Я | "M 
menta] wireless work. are supplied for heights varving from 40 ft. to 


240 ft.. and we understand that the Comet masts have been supplied 
to and adopted by the British and foreign Governments and Бу the 
principal wireless telegraph Companies. In addition to masts pure 
and simple. the Comet Telescopie Mast Co. manufacture a large 
number of hoisting and elevating appliances of a portable nature, 
such as masts carrying a platform for artillery observation ог: аге 
light work, portable towers for overhead tramway constructions! and 


maintenance work. hoists and derricks, 
*. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

The report presented at the Aunval General Meeting of 
the Institution last week shows evidence of increasing 
activity, although the ro:l of membership does not indicate 
quite that rapid growth we should like to see. The number 
of members added year by year is steady but somewhat 
small. Perhaps this is to be expected under the present 
conditions of the industry, and in any case il would not be 
reasonable to espect the growth that was evident a few 
years ago to be maintained through all time. The com- 
modious premises forming the home of the Institution 
should now provide some additional attraction. Possibly 
this is the reason why the membership has grown rather 
more this session than last, aud we hope that the influence 
of this new asset will he still more apparent iu the forth- 
coming session. By no means the least valuable of the 
privileges attaching to membership of the Institution is 
the use of the Library. Hitherto, however, the number 
of members who have availed themselves of this facility 
has been small. The fact that the Library 1s not open in 
the evenings, except when a meeting is being held, has 
doubtless somewhat restricted its utility; we are theretore 
pleased to see that the Council have under consideration 
opening the Library in the evenings, A further proposal 
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under consideration, which will particularly appeal to 
provincial members, is the forination of a Lending Library. 

With regard to the Papers that were read, these form a 
fairly formidable list, though we doubt if the average 
standard of these Гаретз was quite so high as that reached 
on former occasions. We notice that the number of regular 
premiums to be awarded in future to authors has been ex- 
tended, and we think this is a move in the right direction. 
So long as the Institution can afford it, the premiums given 
should be substantial. 

One of the most important announcements is that the 
Council have appointed a committee, consisting of repre- 
sentatives of the Institution and representatives nominated 
by the Council of the Institution of Gas Engineers, the 
Institution of Municipal and County Engineers and the 
Ilumninating Engineering Society, to prepare a specification 
of street lighting to be issued jointly under the auspices 
of these bodies, The subject is one of very great impor- 
tance at the present Ише and anything that can be done 
to clear up the present unsatisfactory state of affairs will 
be welcome. The Society first to move in this matter was 
the Illuminating Engineering Society, but we gather that 
this movement has been dropped in favour of the Com- 
mittee appointed by the Institution of Electrical Engineers. 
We are very glad to see that the Council has taken action 
in this matter, for it is one that should essentially be 
handled by the Institution as one of the seuior Societies. 

There аге those who feel that there are already too many 
meetings of Societies in London and that there is great 

difficulty in finding suflizient time to attend them. Never- 
theless, it may be quite desirable to hold informal meetings 
such as those which the Council now propose in addition 
to the ordinary ganeral meetings. There is a feeling that 


the Institution in Loudon Jacks that element of sociability 
This defect should be 


REVIEWS. 


(Copies of the undermentioned works oan be bad from THE ELECTRICIAN Office, post 
free, on receipt of published price, adding 84. for books published under да. Add 


10 per cent. for abroad or for foreign books.) 
—— ,9—— —— 


General Foundry Practice. By \УУпллам Кохвоксн. (London: 
Constable & Со.) Pp. хи. + 296. 105. 61. net. 

The author, after having spent over 30 vears in the foundry, 
and having passed through all the stages from moulder to 
foundry manager, proposes to put tlie results of this experience 
at the disposal of his fellow foundry men. and to help them out 
of their difficulties. The major part of the book consists of a 
description of the best wavs to prepare moulds, ventilating 
ducts, pouring gates, &c., for different castings, and explains 
the most usual troubles to be expected, as well as the best. way 
to obviate Нет. The number of examples selected 13 not 
quite representative, but no doubt the author's experience was 
the determining factor in the selection. This part of the book 
will be read with interest, as it is а report of practical experi- 


ments, and throws a light on many points of importance to 


engineers 1n general. 
The author's attempt to generalise, however, and produce а 


text-book for diaughtsmen and students does not appear to 
have succeeded. In the first place, it is not svstematic, all 
subjects being treated in separate chapters without logical 
sequence. Thus, moulding and burning of faulty castings are 
dealt with before anything is said of shrinkage and pattern 
making. The laying out of a foundry with the conditions for 
running it on economical lines is explained in the first chapter, 
whereas one would naturally expect it to Гога the conclesion 
of the book. On the other hand, the tables of the analysis 
of iron of different makes, its qualities and influence on the 
result; obtained, are given in one of the last pages. Again, 
plain physical explanations of many phenomena would be far 
simpler than the complicated experimental explanations g ЛУ еп 
by the author, e.g., the remarks on * blistering " or’ ' seahbing ” 
of castings. The treatment of several items is also very far 
from exhaustive, especially the most miportant question of 
mixing iron to obtain castings to a given specification. No 
attempt is made to solve this problem, the author merely 
stating that chemists are emploved in large foundries for this 
purpose, 

The chapters on such important subjects as the production 
of malleable iron and brass are kept so very short that the 
treatment of the respective matter 1s necessarily incomplete, 
and therefore hardly useful for practical puiposes, 

Finally. I should like to mention that, whilst a practical man 
may introduce a certain number of trade expressions, and 
may not he expected alwavs to use a terse literary stvle, it 
should be a matter for the publishers to have the proofs read 
with a view to smoothing off the phrases which strike one most 
disagreeably throughout this book, and, where necessary, to 
" a good going cupola,” and others which 

В. OnsErTICIH. 


so characteristic of local sections. 
cured to some extent by the proposed informal meetings, 
the more so as there are many people who do not care 
to take part in a formal discussion where the remarks 
but who are willing to speak at 


are {о be reported, 
suggestion is to hold 


an informal gathering. Another 
summer meetings in the districts of the local sections, each 
meeting lasting three or four days. With these innovations 
we think it will be admitted that most tastes should be 
satisfied, Perhaps we шау express the hope that the new 
policy will not throw too much stress upon Mr. ROWELL. 
The report shows that the Council have at length pledged 
themselves to examinations for adinission to the class of 
associate member, and this policy is to come into force alter 
January 1, 1913. Very little information 1s at present 
available, but it appears that in addition to ane sxamination 
In general knowled: ze, it will be necessary for the candidate 
to pass in one of four special subjects. It is, of course, iu- 
possible to say whether this course will be satisfactory 
Without the fullest details. We are glad to se», however, 
that due consideration is to b2 given to the practical side 
of electrical e engineering aud that the candidate's admission 
or rejection will not depen зу upon his answers to tlie 
Papers, This, we think, is most important, because what 
1з desired is to determine whether the can lidate is likely 
to ba useful аз а practical engineer, with а proper grounding 
of theory, rather than an expert theoretically, bit possibly 


useless in practical work, 


correct expressions like 
openly defy grammar. 
Imperial Telegraphic communication: У. Си ARLES BRIGHT, 

F.R.S.E., M. Insue; Е., M.LE.E. (London: P. S. King & Son: 


3s. 6d. nett. 
Mr. Bright is а persistent writer on matters relating to tele- 


graphic communication and he has taken the opportunity 
offered by the meeting of the Imperial Conference now sitting 
in London to prepare in handy book form a collection of the 
Papers he has read and articles he has contributed to var ious 
socleties and to the reviews. Included in the list is the 
Paper recently read before the Royal Colonial Institute. How- 
ever one may differ from Mr. Bright as to the practical utility 
of some of the suggestions he T put forward from time to 
time, there is no denying that he has given much attention to 
this important question, and it 15 only nghi that due credit 
should be given to him on this account. He has done the 
spade work. We think Mr. Bright is wrong in coming to the 
conclusion that the pubtie discussion of cable rates has led to 
the reduction in rates of which he takes account. We feel 

little doubt that the majority of these reductions have been 

brought about, in the first place, by negotiations rang нии over 
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long periods between the cable companies and the different 
Governments, and more especially as the result of understand- 
ings and agreements between the respective parties as influenced 
by the volume of traffic, as in the case of the rates for Indian 
trafic. Presumably in this matter Mr. Bright is only one of 
the publie, and so is unacquainted with the constant flow of 
negotiations going on in connection with these matters. Besides 
being timely, Mr. Bright's book is an instructive contribution 
to a subject in which the publie are becoming interested and 
every day better informed. It is largely concerned with the 
history of telegraphic communication and records many of the 
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As С is varied from zero upw 
in turn in the telephone, each 
rises to à maximum with a c 
find what harmonie has beet 


and divide by the frequency of the fundamental ; 


harmonic, a telephone is joined across the condenser, and a 
note 1s heard which has the same pitcha 


circuit. It is necessary that a f 
ohms or more) should be place 


8 the frequencv of the 
airly large. resistance (10,000 
d in series with the telephone. 
ards, all the harmonics are heard 
harmonie producing a note which 
ertain value of the capacity. То 


| 1 reinforced by resonance, all that 
їз necessary is to find the pitch of the note with a sonometer 


or if Land 


principal events that have led up to the development of the 
great system of submarine telegraphy which now encircles the 


earth and makes speedy communication possible with all 
countries, 


C are known, the frequenev of the circuit divided bv the fre- 
quency of the fundamental will give the harmonic. Also. since 
the pitch of the note is the frequency of the circuit, if C is 
known and Г unknown, the value of L may be calculated from 


; | the formula n= — an 
Engineers Pocket Dictionary; English-German.Dutcb. Ву 


. Н, бтеєхвевк. (London: Whittaker & Co.) Pp. 158, 2s. net. 

This book is intended by the author for the use of engineers 
who belong to either the English, Dutch or German nations 
on occasions when they are working in one of the two countries 
other than their own. An English engineer, supervising the 
erection of plant in Holland, and ignorant of Dutch, will, i; is 
hoped, turn to this book with a sigh of relief and find there the 
phrase which he desires laid down in the language of the 
country. The theory is excellent, but we are not so sure about 
the practice. The way for those who depend upon books of 
this class for conveying their thoughts in a foreign language is 
hard. For one thing idiom seems there to find no place, 
though idiom is the principal feature of all conversation. Again, 
in this particular book, the translation is not alwavs well done. 


For instance, " Freilauf " is not a correct rendering of the 
phrase `* air-gap " when used in an electrical sense, nor is it 


explained that " Morgen " may sometimes mean " to-morrow ” 
as well as“ morning.” This may lead to confusion in Germany. 


We recommend the learner to use this book with caution. It 
should, nevertheless, prove useful as a refresher to the engineer 
who is already well acquainted with Dutch or German. 13 


small size makes it convenient for carrying in the pocket. 


A METHOD FOR THE DETECTION OF HARMONICS IN 
AN ALTERNATING CURRENT, AND FOR THE MEA- 


SUREMENT OF INDUCTANCES. 
BY H. SMITH, B.Sc. 


Summary. —'The author devermines the harmonies in an alternating 
current by coupling to the circuit under test (by means of a trans. 
former) a circuit including inductance and capacity, these being 


varied until the natural frequency of the circuit is the same as that of 


any desired harmonic. The harmonic is detected by a telephone across 
the capacity. Inductances are measured by substitution in a tuned 


circuit, the inductance being readjusted to give the note again after 
inserting the unknown inductance. 


In alternating-current work the distortion of the current 
wave duc to resonance between harmonics and some part of 
the circuit is a frequent and well known occurrence, but I do 
not remember the principle of resonance being utilised for the 


Alternating | , 
Supply ^ Coupling Circuit 


Telephone Circuit 


examination of the harmonies present in an alternating supply. 
The method described below appears to offer a very sensitive 
and, at the same time, very simple test for the presence of 
harmonics up toa very high order. | 

It we have a circuit consisting of an inductance L and a 
capacity C, we can produce an oscillating circuit of low fre- 
queney, which can be coupled with the alternating supply 
which is to be examined. By altering the value of C we can 
give to the circuit the same period as anv of the harmonics. 
To test when the circuit is In resonance with env particular 


circuit, L, and R, be the inductance and resistance 
phone circuit. 


-~ Where n is the pitch of tl te. 
dey у pitch of the note. As 


C is varied till a particular note in the telephone reaches a 
maximum intensity, the current through the telephone due to 
any particular harmonic must also be a maximum. 


Let L and R be the inductance and resistance of the coupling 


of the tele- 
Then it can be shown that the current through 
the telephone is given by 


E 
= Бы P ae B у 
A Cho? r t? — Зое + Lr) 4- X? 
where z^ —R?- E oL? 

x? = R? + v? L?, 

X?=(R+4R,)?+o°(L+L,) and e—2«n, where n is the 
frequency of the harmonic, 

E — E.M.F. produced by the change of the lines of force 
through the coils of the coupling circuit. 

This is à maximum (the capacitv being varied) when the de- 
| » .  d(denominator) 
nominator is a minimum, ie, —- ес ^ =, 

( 
Сөз 252 = 29*( La? +L ri?) 


e culam bL 


This gives 


2202 
р we NUM бы 
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The inductances of tl 


i | ic telephoue used varied from 4 milli- 
henries to over 100. 


К, was made to he over 10,00) ohms, 30 
that the value of the second term was quite negligible compared 


with the first. As the resistance of the coupling coil (never 
more than 15 ohms) was negligible, compared with oL, the 
value of C necessary to produce a maximum careat in the 
telephone for any particular harmonic is giver bv 


1 
S 
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but o—2zn, where п = frequency of harmonic, 
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Therefore the condition 


that the curreit through the tele- 
phone 


эпе Should be a maximum for a particular harmonte—the 
resistance of the telephone circuit being very Jarge—is that 
the coupling circuit should be in tune with the harmonie. If 
the telephone has a verv small resistance and a fair inductance, 


thea C is given by n—.. AR and good notes are 
2m L, -+ LC | 
L,L 
hoard. Generally, however. the resistance of the telephone 
amounts to about 100 ohms. It therefore produces the best 
notes when a large resistance is put in to preveat it affecting 
the oscillations of the main circuit. 


Observations.—In the results given in Table I., С ts the capa- 
& 


. Ы . * > > 
city In microfarads necessary to produce a cortain note in the 


telephone at its maximum intensitv, P, is the frequency of the 


coupling circuit under these conditions and P, the pitch of the 
note. Needless to sav, to produce perfect agreem^t between 
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the numbers, the tuning of the coupling circuit must. be fairly : 
sharp (this is so if the resistance of the circuit is kept low) and ITHE HEATING OF CABLES WITH CURRENT. 


ш о зонд оша: S M circuit — 10.000 We give below an account of the discussion that took place 

i aus a 100 000 alma. SE | ’ . 1 at the meeting of the Institution of Electrical Engineers last 
R15 ohms | week, when Messrs, №. W. Melsom and H. C. Booth read their 
» Paper on this subject. An abstract of this Paper appeared in 


Period of alternating current = about ,', sec. 
Table I. 
C 2.75 mid. 1:02 mfd. 0:5 mfd. 0:31 mfd. 0:21 mfd. 0:11 mfd. 0:09 mfd. 


P, 242 .. 398 ... 568 ... "721 ... 877 ... 1,212 ... 1,339 
— .. 888 ... b60 .. "08 .. 859 .. 1,153 ... 1,462 


P, 
Number of harmonic, 

dra. 5th. 7th. 9th. 11th. 15th. 17th. 
It was found that the capacity necessary to produce а maxi- 
mum intensity for a given note varied from time to time. The 
pitch of the note varied in the same way. Iven while listening 
the pitch of a note would sometimes flatten or sharpen a little, 
due no doubt to the alteration in speed of the machines 


producing the current. 
Table II. shows how the capacity varied from time to time. 


Table II. 
0:3 mfd. 0:2mfd. O16mfd. 0:11 mfd. 


28 , 106, 055,, 0:33 ,, 025 ,, 017 ,, 013 ,, 
275, 102, 05 , 051, 02l, — 011 ,, 
25 , 0:97 ,, 05 ,, 03 ,, 02 ,, 0:15 ,, 011 ,, 
Number of harmonic, 

ord. 5th. 7th. 9th. llth. 13th. 15th. 


The 13th harmonic produced only a faint note and was some- 
times slipped over altogether. 

The resistance used in the telephone circuit was а variable 
one, from 10,000 to 100,000 ohms. Sufficient resistance was 
put in to bring out the character of the note, but not too much 
to make it inaudible bv reducing the current. 

To test for higher harmonics a smaller inductance was used 
80 as to be able to use large capacities. Unfortunately I was 
not able to measure this inductance except by the principle 


our last issue. 
Mr. C. P. Sparks drew attention to the exceptional nature of the 


Paper. It had been written and brought before them at the request of a 
Committee of the Institution. and it described the outcome of an inves- 
tigation that had lasted over two vears. The Wiring Rules Committee 
had on several occasions considered the question of investigating the 
permissible current-density in conductors, but the difficulty arose due 
to the time and expense involved. and it was not until the Committee 
got the help of the National Physical Laboratory that it was possible 
to Investigate the matter thoroughly. The Committee considered that 
the industry owed a debt of gratitude to the Laboratory and to Dr. Glaze- 
brook. Further, they had been greatly assisted by the cable makers in 
supplying the necessary materials. In the past the governing factor a8 
to size of conductors was the pressure drop, the heating hardly coming 
into the question at all. The new Rules recently issued by the Institution 
were based upon the permissible temperature rise, а more reasonable 
basis. Attention had been drawn in some quarters to the fact that the 
Wiring Rules permitted what at first sight appeared to be an exceedingly 
high current-density in small conductors; but it was not pointed out 


that the Rules at the same time lowered the permissible current-density 
A study of the Paper would show that they were 


2:6 mfd. 1:0mfd. 0:5 míd. 


for large rubber cables. 
working on a very conservative basis. It had also been suggested that 


it was the wiring contractor who had brought about the alteration to his 
benefit: as a matter of fact, contractors had nothing to do with it. The 
real reason for the investigation was the largely increased use of elec. 
tricity for power work. The engineers of the electricity supply under- 
takings were fully alive to this, and were the people responsible for 
bringing about the alteration. The leading insurance companies, the 
supply companies and the municipalities had adopted the rules after 
these had been submitted to them. There could not be such а consensus 
of opinion in favour of the Rules unless they were drawn on a practical 
basis. The Committee hoped that they would be able to go even further 
in the future, and investigate the question ав to what was the critical 
temperature rise. The deterioration of rubber and paper over long 
periods would, he hoped, be investigated, and it might be found that it 

was possible to go beyond the present current limits. In con- 
clusion, he thought the Paper would remain as a standard work. 


explained in this Paper. 
Table III. | 
C ....20mfd, 24míd. 28mfd. 34mfd. 417mfd. 501. бэта. М". H. Немам said the subject, was one in. which he took 
P... 2,212 2.099 1.877 1,761 1.587 1.469 1 505 considerable interest. In 1884, when getting out a set of 
; 24 тн. 24lm.h 2:34mh. 2:36m.b, — rules for his Company, he realised that to limit the current 
| “ per conductor on а basis of a certain number of amperes per 


square inch was a fallacy, and that. the only rational way 


Induct. 2:58 m.h. 2:39 m.h. 2:56 m.h. 
He therefore got out a table 


43mfd. 54 п Ч. 70 mfd. 


| sees d mfd. 25mfd. 3'0mfd, 355 36 mfd. 
ЖО ‚252 2.056 1.950 1,779 1,608 1,454 1,274 was by а temperature limi 

| En ys | s D perature hmt. 
vh d 2 52 m.h. 2:4) m.h. 2:8 m.h. 2:28 m.h. 2:30 m.h. 2:32 m.h. 2 28 m.h. allowing a rise of temperature due to current of 10°C., based 
Number of harmonic, 17th h upon the work of Prof. G. Forbes. In 1891 he found it neces- 
25rd. 2186. 19th. 7th. 15th. sary to re-cast it upon the later data of. Dr. Kennelly, who 


27th. 25th. 
tackled the subject afresh from the point of view of rubber-covered 


Here the pitch of the note is taken as the frequency of the 
* . . " . x › , ы 1 we 5 r a 1 ( a 1 ч I И » T 
coupling circuit, and from this the value of the inductance was conductors in casing. But w hen in 1897 the Institution revised their 
ФАНИ Н | M enis OL the har ics modici y Rules and issued a current-density table upon a basis of 10 F. rise of 
^ uated m milhifienres, — 7 je narmonics. producea VETY | temperature, he scrapped his own table for the sake of uniformity. 
aint notes until the 15 was reached, when a much louder It now turned out that that table was founded upon insuflicient data, 
note was heard. У Fortunately the smaller sized conductors carried an ample margin of 
Пе и given in Table II. were taken on two different safety, and even most of the larger sizes were well within the present 
occasio? The disparity for the val f the inductance giv limit of rise of temperature, so no harm had been done. The new Table 
SPEM IIS, е disparity for the valne ot the immáuctance given f earried the hallmark of the National Physical Laboratory, and in 


m the two cases was probably due to the sonometer not being his opinion. would live as Jong as they were committed to rubber and 


quite т tune in one or both cases. 
The current used was the alternating current supplied to the | 
College Бу f the Newcastle c я nies Two machines of had been much under-rated and some of the larger sections had been OVer- 
БЕЗ) One o пе NEWCASTLE companies. Ц : rated under the old Wiring Rules, they could console themselves with the 
practically identical structure are used on the College circuit; | thought that no evil results had happened. The new issue of the Rules 
both are turbo driven, revolving armature dvnamos. ns n. j оне on the temperature rise of the con- 
Ie : А P TON : cog | ductor. e hoped that further investigations would be made on the 
| Measurement of Inductances.—F or measuring inductances lines of Fig. 17 "f the Paper. It was oe that. where а high и 
smaller than a millihenry a method of substitution must Бе | density was required for a short time each day. lead-covered or armoured 
employed. If the coupling circuit consists of a known induc- [ cables laid direct in the soil were capable of carrying higher currents than 
tance and capacity (L and €) which is tuned to a certain har- | those either laid solid or in ducts. И would be very valuable if the 
. | authors could continue their researches and ascertain to what current- 
| density underground cables could be safely used, especially three-core 


copper. 
Мг. J. К. С. SNELL said that, although they now found that small eableg 


monic, and the inductance (L,) to be measured be then placed 
in the coupling cireuit, a new value of the capacity (C) will paper-covered cables. He noticed tbat the authors did not deal speci- 
We therefore have | tically with the effect of current-density and temperature rise upon the 
dielectrics used; this would be interesting information, and form a 
useful extension of the treatise at present before them. 
Мг. W. В. RawriNas said that the Paper was a text book and was 
He had seen some of the tests carried out. and 


He thought the new rules had done more 
They 


be needed to tune to the same harmonic. 
LC-—(L, 4- L)C,, from which we can calculate L,. Provided the 
standard inductance with which we are comparing is known 
accurately, this 18, а fairly satisfactory and a very quick 


method for measuring an inductance less (but not much less) 
than 1 millih ‘tances larger than 2 millihenries can 
enry. Inductances large Е would sell fewer large cables, but 10 times the number of small wires. 
Where it would cost under the old rules £100 to lay down a small heating 


| really bevond criticism. 
be measured directly as explained in a previous part of the | 
| installation it could now be done for £30. А large number of heat- 


could testify to the care taken. 
for the wiring contraetor than for the supply station engineer. 


Paper. Inductance as large as 157 millihenries I have been 
able to measure very easilv, and probably much larger induc- | ing installations had simply been barred by the о cost of 

1 | е en „тл carrying them out under the old. rules. He thought the Paper, т 
о this сап be measured by this method. Ever thing mms les, would do more to bring about. the 


; . : | conjunction with the Wiring Ri | 
ере, however, on the resistance of the inductance not | desirable day load for central stations than anything hitherto brought 
eng too large, 


forward. 
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Prof. А. W. PonTER said the authors had the kindness to refer to a small 
experiment of his shown at the Royal Society soirée on the anomalous affect 
of lagging thin wires. That wes rot the thst time the experiment had 
been shown by him. | He showed the identical experiment eight years 
ago and it hed hecn secn since by a number of ergircers. He was rather 
surprised that it was rot apparently known to the members of the Wiring 
Committee. ‘The first time it was shown at a scientific society was about 
two years ago (Nov. 13, 1608) in a Paper read before the Physical Society. 
The present Paper was one of very great interest. There were. no doubt, 
a number of things in the Paper which he could not have predicted accu- 
rately from the experiments he had made up to date ; but, in the rough, 
one might have years ago predicted approximately the results which the 
authors had obtained. They could not, however, rely upon theoretical 
conclusions, and they must have experimental verification of what might 
have been predicted. The authors were to be congratulated upon being 
the first to obtain experimental evidence of the necessary thoroughness 
and precision. 

Мг. А. WHALLEY asked whether the outer lead of the concentric cables 
was insulated, and also whether the results obtained with lead-covered 
rubber cables were identical with those for lead-covered paper cables. 
Lead-covered rubber cables were used extensively in ship installations, and 
information on the current dersity permissible in such cables would be 
valuable. | 

Мг. С. С. Paterson pointed out that, from the point of view of voltage 
drop, although on the smaller sizes of wire the pew rulcs increased the 
permissible current-density from 1.500 to 3,000 amperes per square inch, 
lighting installations using tungsten filament lamps would not be worse 
off than those that were designed under the old rules for carbon filament 
lamps. On account of the temperature coefficient of turgsten lamps, 
а 2 volt drop on the line with tungsten lamps caused about the same 
change of candle- power as a 1 volt drop with carbon ет] 8, and so nearly 
twice the current-density was pessible. This appeared to him one of 
the chief justifications for the adoption of the new rues for lighting 
installations. 

Mr. Т. E. КїтєшЕ said that in practice it had been corsidered an 
advantage to have the grooves in wood casing no larger than necessary. 
This opinion the authors had demonstrated to be corrcet. With reference 
to the increase in the rating of the smaller cables, he could assure them 
that the effect of this alteration on the motor ircustry would be im- 
mediate and pronounced. Attention had rot been called to the im- 
portance the alteration would also have on are lamp wiring; in that а 
certain drop in pressure had to be provided, so there would be no difficulty 
in running up to the full limits of the new curve. “Phat was so interesting 
a point that he had worked out the cost on the new basis for a large are 
lamp installation at a locomotive works, where the wiring amounted to a 
very considerable sum. He found that the saving in capital outlay 
represented по less than 17 percent. He also asked the authors whether 
they had considered the question of pit-shaft cables, which would differ 
materially from any of those referred to in Fig. 17. 1n pit shafts there 
мак dampness and very unusual conditions in the way of forced draught. 

Dr. В. V. GrazeRRoOK, who was in the chair, said it was very gratify- 
ing to him to listen to the remarks that had been made in regard to the 
work of the Laboratory. ‘The way the Laboratory had been assisted 
yas an instance of how when manufacturers realised that an investigation 
was really helpful to their industry they were ready to come forward in 
a practical manner. The work connected with the issue of the new 
Wiring Rules had been no light task, and they were much indebted to 
Mr. Sparks and other members of the Committee for their efforts to bring 
the rules to their present condition. Suggestions had been made for still 
further work in the same direction, and if the work could. proceed they 
would be glad to do it at the Laboratory. 

Mr. C. Beaver (communicated) said he had always been surprised that 
while the tables dealt with single cables up to 1 square inch, they ignored 
twin, eoncentric and multieore cables, in which the maximum current 
densities would be decidedly lower for a given temperature mse. He 
pointed out that it was not so easy as the authors inferred to corduct 
heating tests on cables as laid in sii. The authors did not. state 
what the original temperature was in their experimerts. To a con- 
siderable extent this factor determined the temperature mse. Again, 
one or two of their observations did not hold for buried cables, namely, 
that there was little difference between rubber and paper-insulated cables 
laid under similar conditions; also as to there being orly a small difference 
between rubber cable in casing and in iron. tubes in air... For certain 
ranges of time before а final steady temperature was reached, and par- 
ticularly when dissipation of heat was chtetly effected Бу radiation or 
convection, and not by conduction, the effect of reflection of heat from 
the interior of a lead sheath was quite marked and appreciably accele- 
rated the rate of heating. This might be of importance to central station 
engineers in. connection with intermittent or peak loads. Many other 
more or less unexpected results limited the application ef the authors? 
conclusions. 

Dr. A. RvsskELL (communicated) thought the authors! theory on the 
cooling of cables might he c msiderably improved һу taking into account 
the important results recently obtained hy the French physicist, Bous- 
sinesy. (In his communication Dr. Russell indicates therefore a more 
rigorous method of proof and vives a historical résumé of the problem.) 

Mr. S. W. Малом. in reply, said. with regard to the effect of tem- 
perature on the insulation resistance of the cables; Mr. Snell mentioned 
that the decrease would be about 4 per cent. per degree Centigrade, 
whereas, according to observations made by the authors, the decrease 
in the insulation resistance of а paper-insulated cable was more nearly 
30 per cent. for a rise of temperature of ГС. He had not intended 
to intimate that Prof. Porter had recently shown the experiment for 


^ ————— M M MM € M! MH] Óa, 


the first time at the Royal Society, but only that he had there seen it 
for the first time. Prof. Forbes had suggested in 1884 that the results 
would be as shown. With regard to Mr. Whalley s remarks, the outer 
as well as the inner leads of the paper-insulated lead-covered concentric 
cables were insulated. The authors had not made any es periments with 
lead-covered rubber-insulated cables, but the temperature rise in such 
cables could be readily caleulated. 1t was obvious that they would not 
get any hotter than rubber cables without the lead sheath. Dr. Kenelly’s 
formula was, of course, simple; but it was not strictly. accurate for 
covered cables, as it did not take inte account the variations brought 
about by the varying outer diameter of the covering. With regard to 
Mr. Ritchie's remarks, curve No. 4, Fig. 17, showing tests of a cable when 
placed in an air shaft, was the nearest approximation they had been able 
to get in the laboratory to a colliery shaft. | 


CORRESPONDENCE. 


THE ORIGIN OF © ATMOSPIIERICS" IN WIRELESS 
TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Мік: Referring to the correspondence under the above head- 

ing in your last issue, I should like to point out ihat I proposed 
the use of directive aerials for the investigation of the отіп 
of " atmospherics” some time before any of ilie experiments 
mentioned. 
The following is an abstract from а Paper (" Proceed- 
ings" of the Кота Society, А, Vol. LANXVIL, 1906) which I 
presented. to the Royal Society on March 15, 1906, on the sub- 
ject of directive aerials :— 

“When using horizontal receiving wires arranged as de- 
scribed in this Note, I have often noticed that the natural 
electrical perturbations of the atmosphere or siray cleciric 
waves, Which are generally prevalent during the summer, 
appear to proceed from certain definite directions which vary 
from time to time. Thus, on certain days, the receiving in- 
struments when connected to wires which are oriented in such 
a way as to possess a maximum receptivity for electric waves 
coming from the south will give strong indications of the pre- 
sence of these natural electric waves, whilst on differenily 
oriented wires the effects are at the same time weaker or imper- 
ceptible. Оп other days these natural electric waves may 
apparently come from oiher directions. 

‘Tt would be exceedingly interesting to investigate whether 
there exists any relation between the direccion of origin of these 
waves and the known bearing or direction of distant terrestrial 
or celestial storms from whence chese stray electrice waves most 
probably originate. А considerable number of observations 
would he necessary to determine whether there exists. any 
relation between the bearing of storm centres and the direction 
of origin of these natural eleciric waves, I propose to carry out 
some further investigations on the subject.’—I am, &e., 


Adelphi, W.C., May 30. (1, MARCONI. 


NATIONAL TELEPHONE COMPANY'S STAFF DINNER. 


— 


IMPORTANT STATEMENTS БҮ THE POSTMASTER-GENERAL. 


The Y7th annual dinner of the National Telephone Co.'s staff was held 
at the Hotel Cecil, London, on Thursday evening last, Mr. ALBERT ANNS 
again occupying the chair. The company supporting Mr. Anns included 
the Rt. Hon. Н. L. Samuel, М.Р. (Н.М. Post master-General), Mr. Geo. 
Franklin (President of the National Co.), Mr. S. H. Sands (vice-president), 
Lord Harris (director), Sir Robert. Hunter (G.P.O.), Sir. John Gavey, 
Мг. W. А. Smith (director), Mr. С. S. Agnew (director), Mr. G. H. Robert- 
son (director), Mr. Alexander Siemens (President of the Inst. of Civil 
Engineers), Mr. S. Z. de Ferranti (President of the Inst. of Electrical 
Engineers), Major W. A. J. O'Meara (G.P.O.). Mr. Stanley J. Goddard 
(general superintendent of the Company), Mr. Frank Gill (chief engineer 
of the Company), Mr. W. Duddell, F.R.S., Mr. G. Е. Preston ((;.Р.О.), 
Мг. W. Е. Hart, Mr. А. Ross, Mr. G. Sutton, Ме. W. Aitken, Mr. d. C. 
Chambers, Мг. В. B. Claxton, Mr. С. B. Clay, Mr. А. К. Cotterell, Mr. 
Н. M. Darville. Mr. J. E. Kingsbury, Mr. P. P. Kipping. Mr. Ё. А. B. 
Lord, Mr. G. Morgan, Mr. С. F. Moorhouse. Mr. C. J. Phillips, Mr. T. 
Fletcher, Mr. E. J. Hidden. Mr. B. S. Cohen. Mr. C. W. Salmon, Mr. 
F. E. Sims, Mr. H. T. Waddy, Dr. R. M. Walmsley, Mr. F. D. Watson, &c. 

After the loyal toasts, the CHAIRMAN gave the toast " The National 
Telephone Company,” and said: Gentlemen, this is a memorable Seat 
sion, not only because it must of necessity be the last of these annua 
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gatherings, but because it is our good fortune to have with us to-night, 
| I 


for the first time in our history, His Majesty's Postmaster-General. 
need not вау how warmly we welcome him, or how much we appreciate 


his presence and that of the other representatives of the Post Office. The 
British Post Office we know stands pre-eminent among the nations of 


the world in connection with the collection and delivery of letters. When 
we talk of the Post Office in telephone circles we naturally think of the 
Parliamentary chiefs who have presided over the destinies of that Depart- 
ment during the period of the existence of the National Company : and 
when we remember that the position of Postmaster-General has been 
filled, as it is at the present time, by able and distinguished men, and 
when behind the Government there is Sir Robert Hunter, you will 
appreciate how strenuously the directors have had to fight, in cricket 
parlance, to keep their end of the wicket up; and it is not improbable 
that on January 1, 1912, we may still be “ not out " (laughter and 
cheers). Last year we lamented the loss of many loyal servants of the 
Company, through no fault of their own, but because they were forced 
to leave the Company's service to seek employment elsewhere. It was a 
great relief to all of us, and one we received with much thankfulness, 
when the President, with the hearty concurrence of every member of the 
board, declared that, no matter at what cost, these dismissals should 
cease, and our reward has been the increasing prosperity of the Company. 
Tnere was another matter about which we were very unhappy last year— 
as to your future as servants of the Crown. I was hoping. and I had good 
ground for hoping, that the President to-night would have been able to 
indicate to you that a satisfactory arrangement had been made regarding 
your future as servants of the State; but this confirmation of my hopes 
is not yet. After your splendid services for the State—for they have 
been rendered to the State, of which you have been licensees and have 
contributed largely to the national revenue—and having regard also to 
the recommendation of the Select Committee of 1905 that no servant of 
the Company should suffer in the transfer, I feel that it is not right and 
is not just that you should continue to suffer this cruel anxiety with 
regard to your future prospecta as servants of the Crown. Му contention 
is, and I submit it very respectfully, that if the rules and regulations of 
the Civil Service do not adapt themselves to the present condition of 
affairs, then these rules and regulations should be amended, so that 
justice (and you are asking for nothing but justice) should be granted to 
every member of the staff (hear, hear). I know this is a matter upon 
which you feel very keenly, and I cannot trust myself to say anything 
more, except to reiterate my firm conviction, which Т have expressed 
on several previous occasions, that in the end you will all receive fair 
treatment. Since the last dinner you have started on the colossal task 
of making an inventory of the multitudinous items which are called our 
plant. There has been recently a census of the people, and this has been 
& great task, but in regard to details it will not compare with the work 
which you have in hand. In the census papers we were asked to state 
our ages, but we were not asked to state what our expectation of life was, 
what our unexhausted capacity was, or on what basis we were making 
provision for the depreciation taking place in us day by day (laughter). 
Taking all the facta into consideration, it is not to be wondered at that a 
doubt has arisen in many men's minds as to the necessity for this colossal 
work in order to determine what is the value of our undertaking ; but 
Parliament has so declared it, and all we have to do is loyally to carry out 
the terms of the agreement of 1905. 

I will now give you a few figures to show the extent and magnitude of 
the Company's business. On December 31, 1910, we had 1,570 exchanges 
open, over 530,000 stations, and £16,000.000 had been ex pended on capital 
account. I want to say in regard to the last item that, in view of the 
uncertainties of 1911, the directors’ policy has always been to charge the 
capital account as lightly as possible, and to let the heavier burden fall 
on revenue. I mean that had we been a continuing company, such as, 
for instance, a railway company, the capital account would have been 
swollen, very properly, to a considerable extent. What I wish you to 
understand from this is that the capital account does not represent. the 
full amount you have spent on this business, in the same way as revenue 
account does not disclose the true profits derived from this undertaking. 
Our gross revenue is over £3,400,000, and, ав you know, the first charge 
on this revenue is the Government tax, which was last year about 
£330,000, and will before the end of the licence mount to a total of 3} 
millions of money—that is to say, you have made the nation a present in 
the shape of royalties of an amount nearly equal to the value of two 

Dreadnoughts." Оп the top of these royalties you have rates and 
taxes of about £150,000, and this taxation is without representation ! 

pite this burden, however, you have shown a net profit of over 
£1,100,000—a great achievement. 

With regard to the staff, of which I am proud to be a member, and 
which represents about 18,000 men and women, I must use the words of 
the President at the recent meeting of shareholders, “ that the staff, for 
efficiency and loyalty, was second to none of any of the companies with 
Which he was associated or had any knowledge." I am thankful that, 
90 far as the staff is concerned, there is no question of its necessity or 
Ив бм) to conduct the business which you have hitherto carried on 
30 successfully. Now, whatis to be paid for this great business and for this 
Organisation ? Well, you are not to be paid for the business and you 
are not to be paid for the organisation. The proposal is that you should 
be paid only for a portion of your plant, land and buildings, and that at a 

‘preciated value. Taking these facts into consideration, I think you 
Wi" agree with me in my remarks of last year, that it will be a transaction 
without parallel in the commercial history of the world. In these cir- 
cumstances I cannot and will not believe that the Government will 
ap roach a settlement, either as regards the staff or as regards the share- 
holders, in a niggardly spirit. When Benjamin Disraeli, with the fore- 


sight so noticeable in members of the gifted race of which he was & 
brilliant example, acquired the Khedive shares of the Suez Canal Com- 
pany, the advantage to the country was very great; but 1 consider that 
that will be as nothing compared with the advantage that will come to the 
nation from the social, domestic and commercial point of view, from this 
telephone business. if it passes into the hands of the State or to some 
Authority that has a free hand, a thing which we never had ; unlimited 
capital, which we never had ; and statutory powers to enable it to do the 
work in the quickest and most economical manner. which, again, we 
never had. Ido not mean that we have not done well ; on the contrary, 
you have every reason to be proud of the magnificent business you have 
created and established in despite of the almost unsurmountable obstacles 
and difficulties that have been placed in your way by Government, by 
local authorities, and by individuals. When the true history of the 
National Telephone Company comes to be written, 1 feel confident the 
verdict of posterity will be that we deserved well of the nation (cheers). 
It may be that, to some of из. the next few months will bring the parting 
of the ways, and we may have to say good.bye to the loyal comrades 
with whom we have worked in kindly fellowship for so many years. For 
some of us it may mean making a new start in life, perhaps in the New 
World, where energy so often meets with its due reward ; but when the 
end comes I confidently anticipate that the President, voicing the senti- 
ment and feelings of the board of directors, will send to each and every 
one of you the message, © Well done, thou good and faithful servant." 
Now for the last time I have to ask you to wish the National Telephone 
Company during the few remaining months of its existence a continuance 
of that bright prosterity that isat present shining upon it, and with the 
toast I couple the name of one who has been a just chief and true friend 
to every one of us, our President, Mr. Franklin (loud cheers). 

Mr. Ско. FRANKLIN, who was accorded a hearty reception, in reply, 
said: It is with a feeling of real pleasure I respond to the toast of the 
“ National Telephone Company” on the occasion of this, our last 
annual dinner. I would remark that if this is a funeral feast, and if the 
meats of which we have partaken are the baked meats which accompany 
such an occasion, we have no reason to be downhearted. Гат able to 
assure the Postmater-General to-night, as I have assured his predeces- 
sors, that among all the valuable assets which will be taken over with 
the property of the National Telephone Co. none are of greater value 
than the able and devoted staff of the Company. Гат speaking for all 
my colleagues in bearing testimony to the feeling which the board of 
directors have with regard to the satff. Mr. Anns has reminded us 
that 31 years ago, or thereabouts, the National Telephone Co. was born 
of the Post Office, and I may say that the Post Office stands in the 
position of parent of the Company. We read that man was born unto 
trouble. Certainly the National Telephone Co. has been born unto a 
succession of troubles. Year after year since it came into existence the 
Company has been the object of a series of attacks, and perhaps we must 
recognise in this а form of parental discipline or concealed parental 
affection, Parents, we learn, often find their children a source of ex- 
pense; but in this case it is the child which has found the parent a great 
source of expense. No less than 23 per cent. of the Company’s net 


earnings, or 10 per cent. of its gross earnings, have been absorbed by its 


parent, and this has been exacted for the full term of 31 years or there- 
abouts, and for no consideration at all. Possibly on the demise of the 


offspring, which is to take place shortly, the latent affection of the 


parent, which has so far been concealed from our eyes, will be revealed 


and become more manifest, in which case many of the difficulties which 


appear to confront the lawyers and surveyors will be things of the past. 


There are certain solid facts which remain to us, and one of these is that 
the number of messages transmitted during the past year over the Com- 
pany's system number something like 1,500,000,000, and this, I think, 
is a record of which any company can be proud. 

referred to the gross income of the Company, some 31 millions, and to 
the number of our stations, about 550,000. These figures are eloquent, 
and show that, notwithstanding the difficulties which have been imposed 
upon us, we have endeavoured—as Englishmen do as a rule—to grapple 
with them and turn them to the best possible account. 
to the position of the staff, and I would like to take this opportunity of 
referring to the great additional burden which has been placed upon 
the staff this year by reason of the inventory now being prepared for the 
benefit of the Postmaster-General. 
thing like 15 months, and a very large staff is engaged upon it. The 
point I wish to make is that the board of directors are full of appreciation 
of the staff's ready response to the call made upon them in connection 
with the taking of this inventory, are full of appreciation of the admirable 
way in which this inventory has been made so far, and are full of appre- 
ciation of the fact that without any hesitation the officers of the Com- 
pany responded willingly to the heavy call thus made upon them. А 
no smaller meed of appreciation should be given to those who are stopping 
at home and doing the work of those who have gone on to the inventorv 
staff. This latter service is only a little less heroic, certainly no less 
serviceable, and, as I have said, none the less appreciated by the directors. 
As to the transfer of the staff to the service of the State, I wish to say that 
the policy and desire of the Board is that no officer of the Company shall 
be prejudiced by reason of his transfer. 
the Select Committee of 1905. а recommendation which I have no doubt 
will have full weight with H.M. Postmaster-General, who has given us 
the pleasure of his company here to-night. 
and watched with keen interest the attitude which the present Post- 
master-General has assumed on questions affecting the large staff under 
his authority may, I think, feel assured that he will not be unmindful of 
his duty to the staff which he is about to take over from this Company, 
or of the recommendation, which is just and necessary, that all membera 


Mr. Anns has also 


This brings me 


This will altogether occupy some- 


This was a recommendation of 


Those of us who have seen 
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of the Company's Pension Fund Staff shall be placed upon the establish- 
ment of the Post Office under conditions not less favourable than they 
are at present enjoying. As to the remainder of the Company's staff, 
a large number will, I understand. be placed on the establishment of the 
Post Office, and in all these cases the directors will endeavour to obtain 
fair and equitable treatment—this not only in the interests of justice. 
but we belive in the best and truest interests of the Post Office. 

One matter of very great interest to the staff is the method of dealing 
with the pension fund. Without going into legal technicalities, I under- 
Stand that it 13 not provided in the pension fund trust that the fund 
should be closed and wound up on the expiration of the Company's 
licence. The directors, however, and the trustees of the fund, consider 
that it ів very desirable in the interests of the staff that the funds shall be 
closed on December 31st next, and the assets distributed as quickly as 
possible thereafter. The central committee of the Staff Transfer Associa- 
tion have asked that steps shall be taken to have the fund wound up on 
December 31st. "l'his can only be done by the consent in writing of the 
majority of the members of the fund, and I am advised that the position 
of existing pensioners must not be adversely affected. These аге the 
arrangements which are the necessary sequence of the termination of the 
Company's licence, and, although 1 am unable to carry the matter 
further, there is one gentleman among you who may be able to do so; 
and if we can convince him, as I think we can, that the taking of any 
other course than that I have indicated with regard to the pension fund 
ва will bring about an injustice, then I am sure the present Postmaster- 
General is the very last man to do anything of that nature. Before I 
conclude I wish to repeat, on behalf of my colleagues, our warm appre- 
ciation of the valuable service which has been rendered by the statf in 
the years which have gone by, and of the admirable manner in which the 
peculiar difficulties of the position have been met. These difficulties 
could never have been surmounted but for the vigilance and uprightness 
of the staff (loud cheers). 

Мг. 8. J. GODDARD proposed the toast of * Our Guests.” He said: 
We welcome Mr. Samuel to-night, not only in his capacity of one of H.M. 
Cabinet Ministers, but also as representative of that great department 
which has always been so intimately connected with the telephone 
service, and will be more intimately connected with it in future. We 
weleome him as representing those members of his statf with whom we 
are, each of us in our several spheres, continually brought into contact 
day by day. Another of our guests is Mr. Ferranti, President of the 
Institution of Electrical Engineers. With the names of these two 
gentlemen I couple this toast. We have also with us Mr. Alexander 
Siemens, President of the Institution of Civil Engineers, and Mr. Duddell, 
the inventor of that most extraordinary piece of apparatus the oscillo- 
graph. There are very many more of our old friends with us, including 
Mr. Claxton. who has borne a great share in the heat and burden of the 


day; also Mr. Preston. who, once with the National Company, is now 
successfully working with the Post Office. 
and welcome. 


The Right Hon. HERBERT L. NAMUEL, M.P., H.M. Postmaster-General, 
in responding, said: Mr. Chariman and Gentlemen, I appreciate, 1 need 
hardly say, very greatly the honour which you have conferred upon me 
in including me in your list of guests at the staff dinner of the National 
Telephone Company. and I must thank you for the invitation you have 
extended to me so kindly and for the welcome you have given me with 
such cordiality. On my own behalf and on behalf of my fellow guests I 
thank you very warmly. There are, it is true, certain divergencies of 
interests between the Post Office and the National Telephone Co. which 
are now in process of more or less amicable settlement. The settlement 
certainly is being conducted, and I think will be conducted. without any 
bitterness. The points at issue which remain for decision arising out of 
the execution of the policy decidea upon between the two parties six 
years ago will be decided, 1 feel sure, with good feeling on both sides, and 
the presence at this board to-night of so many of the heads both of the 
Company and of the Post Office is a happy proof of the good feeling shown 
on both sides. You gather hereto-night at what you have been told by 
previous apeakers is the last dinner of the National Telephone Co's staff. 
You will naturally fcel some sentiment of regret at the severance of a 
connection which has lasted for во many years between yourselves and 
the Company. а well managed Company, which has built up a great busi- 
ness with profit to its shareholders in spite of those onerous exactions on 
which the President dealt, with advantage to the British public, and with, 
I trust, advantage to those whom 1 see around me to-night. This is a 
domestie gathering. my presence at which, I feel, almost might be re- 
garded as an intrusion (No, no.) You here, I am afraid, may look on the 
Postmaster-General as a portentous shadow falling across the brightness 
of this festive gathering (laughter). 1 do not know whether any of you 
are acquainted with the beautiful poem of him whom I regard as the 
greatest of living poets, William Watson. He uses these words :— 


Ah! but the apparition (myself in this case) the dumb sign, 

The beckoning finger, bidding us forego 

The fellowship, the eonverse, and the wine, 
The song, the festal glow. 

And ah ' to know not. while with friends we sit, 
And while the purple joy is passed about, 

Whether ‘tis ampler day divinelier lit 
Or homelcss night without. 


AM these guests we honour 


Well, if Lam to be regarded as the apparition, the dumb sign, the beckon- 
ing finger. I can assure you there is every probability that you will tind, 
not homeless night. but am pler day divinelier lit when you go over to the 
other world which the Pest Office opens to vou (Cheers. ) I can assure 
you that throughout, the interests of the staff of the Company have been 


‚ . . е n . | 
fully considered and will be fully considered, and that it is not merely my 
! desire, but my determination, and the determination of the heads of my 


department, to see that full justice is done to all and to each of the mem- 
bers of the staff of the National Telephone Co. on their transfer to the 
State (Cheers.) You are aware of the general lines upon which, so far as 
the staff is concerned, the transfer will be effected. for they were declared 
to the House of Commons by the then Postmaster-General, Lord Stanley, 
in a Memorandum read to that House in 1905. E should tell you to-night 
that it has been thought advisable in certain particulars to modify certain 
conditions then expressed, but 1 may relieve your minds by saying that 
all those modifications are favourable to the members of the staff (Cheers.) 
Lord Stanley then said that the Postmaster-General, whoever he might 
be—and. as we all know, Postmasters-General are a fleeting race (laugh- 
ter) and he foresaw, no doubt with some certainty, that he would not be, 
when 1911 came.holding the position he then oceupied—but he announced.. 
and his pledge is binding upon his successor, that whoever in 1911 should 
be Postmaster-General would take into the service of the Post Office the 
members of the National Telephone Co.'s staff who were not clearly dis- 
qualitied, and who were not in the fortunate position of being in receipt 
of great salaries, to whom continued employment would of course be a 
matter of entire indifference (laughter.) But the rest of the staff who 
had not less than two years’ service would, Lord Stanley stated, be taken. 
into the employment of the Post Office. But I have since been able to 
announce that not only those who have more than two years’ service, 
but the whole of the staff. irrespective of the length of their service, with 
some very few and exceptional cases, would be taken into the service of 
the Post Office; and we are looking forward to having the advantage 
and assistance of those highly trained and highly efficient body of men, 
many of whom will be taken into our employment. if they so desire, 
although their service with the Company has been less than the specified 
period of two years (Cheers) Sceondly, it was announced that no 
medical examination would be imposed on the staff as а condition of their 
admission into the Civil Service of the Crown, а medical examination 
which would otherwise be necessary. Not only will that pledge be ad- 
hered to (it was qualified by possible exceptions in cases where the sick 
leave of individuals had been quite abnormal), but the other examination, 
the literary examination, which is necessary for ordinary entrance into 
the Civil Service, will be waived in the case of the employes of the National 
Telephone Со. Another paragraph in the Memorundum dealt with cir- 
cumstances relating to the employés of the Company who had subscribed 
to the Company's Pension Fund, and it was declared that if it could be 
shown that by the closing of that Pension Fund. and by the substitution, 
of a system of Civil Service Pensions, the general body of the staff would 
be placed in a substantially less favourable position, then the Postmaster- 
General would consider the expediency of allowing members of the staff 
to add two years to their service with the State for superannuation pur- 

poses. On further consideration I have determined, after consultation 
with the Treasury, that it is not necessary to impose the condition that 

was mentioned by Lord Stanley. and we shall not embark upon any 

inquiry whether or not the general body of the staff are disadvantaged 

by the transfer in respect of pensions, but we shall grant a general allow- 

ance of two years’ additional service to those who desire to claim it. After 
all, it deos not seem to be a very fair thing that individuals should suffer 
merely on the ground that the general body of the staff do not suffer. 

The condition in itself is not really consistent with abstract principles of 

justice. But there 18 a further provision which will be found in the Tele- 

phone Transfer Bill which it will be my duty to introduce into the House 

of Commons in a few weeks! time, and I think this has not yet been. 
publicly announced. We propose to allow an option to all those who, 
now contribute to the Company's Pension Fund to assign their share in 

the Fund, if they so desire, to the Postmaster-General when the Fund i$ 

wound up, and in exchange they will be allowed to count all the years. 
which they have spent in the service of the Company, and during which 

they have contributed to the Fund, as though they were years spent in- 
the service of the State for pension and superannuation purposes (cheers.) 

Those who have been original members of the Pension Fund, who were 

in the service of the Company before the Pension Fund was established, 
will be allowed to count all the years they have spent in the service of 

the Company as though they were years spent in the service of the State, 
for the purpose of a pension (cheers.) They will count as though they 
had been years spent in the service of the State in the offices to which 
these officers are transferred in the service of the Post Office. Those are 

the more important modifications which will be proposed, all of which, 

as I have said, will be of advantage. and some of them greatly to the. 
advantage, of members of the Company's staff. There are other minor 
ones on which I need not dwell. Though comparisons are always odious, 
certainly this is not the occasion on which to embark an any comparison 

of conditions of service which you will enjoy in the Post Office. and those- 
you have enjoyed in the Company. Imay perhaps mention only one fact. 
Many of those whom I see around me will, so I am informed, when they, 
come into the employment of the Post Office, in their subsequentyears have 

the benefit of one week's more leave in the vear on full salary (laughter dne 
cheers.) That alone, I think, will be a powerful attraction on the part v 

the new love compared with the old (laughter). One week in each year: 
spent whereverit may be, on the South Coast.in Devonshire, in W ales or 
the Continent—will, 1 trust. be largely devoted to singing the р > 
morning, noon and night, of the admirable arrangement of the Post BALA 
Department (laughter). Gentlemen. I know there has been in your таг s 
anxiety for some time past as to the conditiors that may awalt TOM vé 
the new service to which vou are going. There have been fears that t 
Telephone Company's staff may be, so to speak, thrown into the mass 7 
the 200.000 emploves of the Pest Ofliee, to fird themselves lost iu 
that they wil] become mere cogs in the wheel of official routing ; UP 
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Department. Gentlemen, that will not be so. 


ignorant of matters relating to telephony. 
highly specialised, highly technical industry. 
of the engineer of whom I have heard. who for years fervently enter- 


tained the belief that the difference between a telegraph wire and a 
telephone wire was that the telegraph wire was solid and the telephone 


You will not find engineers of that. kind 

We have learned much with respect 
to telephony. We know how difficult a business it is, how carefully 
every development needs watching, how vitally important it is that all 


wire was hollow (laughter). 


the details of management should be conducted by men of zeal, capacity 


and efficieney—men who have а real interest in their task—and Г can 
assure you that your knowledge and experience will not be allowed to 
be wasted when you come into the service of the State. The telephone 


work under the Post Office will be kept. in а very large measure. distinct 
There will be à much larger 


from other Post Office work (hear, hear). 
measure of differentiation than in the case of the telegraph, for example, 
from the remainder of Post Office work, and we feel sure by that means 
we shall best promote the interests of the public and best please the 
great commercial interests to whom the telephone scrvice is becoming 
year by year of greater importance. Further, we shall follow the wis? 
policy, as I regard it, that has been adopted by your Company of allowing 
а wide measure of discretion to local offices (cheers). We are aware of 
the danger of over-centralisation. The tendency in the Post Office т 
these days is decentralisation, and we do not propose to fall into the 
error of over concentrating at headquarters the management of telephone 
business throughout the country. We are quite alive to the importance 
of doing what, 1 believe, your directors have consistently endeavoured to 
do, and that is to encourage a high standard of scientific and technical 
attainment on the part of all officers of the staff. and every encourage- 
ment will be given in that direction. Nor need you fear that promotion 
in the Post Office will be determined by mere dead routine rules of 
seniority, and that merit will not be taken into account. It may be 
that in earlier years that was one of the faults of the Post Office system. 
It does not exist to-day; and although seniority must be always an 
element in the choice of officers for promotion, it is never regarded in the 
Post Office nowadays as the chief clement, but merit, capacity, efficiency, 
zeal—these are the main considerations in the selection of officers for the 
higher posts (cheers). As itis in the other branches of the postal service, 
so will it Бе т the telephone branch. and zealous officers of the Company— 
and 1 know many of you are keen men, anxious to do your duty. your 
very best—need not fear when they come into the service of the State 
that their individual characteristics will be overlooked. They may feel 
sure that each man's personality shall count (cheers). Well, gentlemen, 
I know, for I have kept in touch with the movements that have been 
proceeding among the staff of the ‘Telephone Company. that there has 
been some measure of anxiety among the officers, and it is not strange 


that men should feel uneasy if they think that their lives are going to 


be swung this way or that by great external forces far beyond their 
control, It will be, indeed, a satisfaction to me if anything which I have 
sald to-night. and, what is more important than words, if the deeds 
which will follow later, may in some degree relieve any uneasiness that 
has existed in your minds. I trust that the new will grow out of the old 
without any shock, with the minimum of hardship to individuals whose 
lives are affected, and indeed with great advantage to la rge numbers of 


them, and with the minimum of disturbance to the publie, whom this 


great and prosperous corporation hasserved for so long (prolonged cheers). 

Mr. S. Z. ре FERRANTI, who also replied, said : I feel there is little left 
for me to say. But I cannot do less than thank you on behalf of the 
guests here this evening for the kindness which you have extended to us 
In giving us this great hospitality. You have heard much of what will 
happen, or is likely to happen, in your future. much of what has been 
done by your great Company in the past. I cannot help. being here, 
feeling a great degree of sadness at the passing away, shortly to take place, 
of this great commercial undertaking. Itis going to be merged, ог rather 
absorbed. in the Post Office; but still. аз I sav, there is this passing 
away of your great industrial concern, This business has been conducted 
under much the same conditions as prevailed with the carly electric 
lighting companies in this country. I have had to do with them in the 


Past, and I know what it is to live and work under those exceedingly 


dificult conditions—conditions which greatly retard the progress and 
development of any industry. I know what it has been in the past to 
get wavleaves before one could give a supply. Г fully appreciate, from 
my experience of that in London years ago, what the difficulties of the 
National Telephone Co. have been in ma ny cases, and T ean only feel sorry 
that such a great enterprise as the telephone should have been handi- 
capped by an unfortunate necessity. There are many other diflicultics, 
ак you on the staff well know, which your Company has had to contend 
with. Those, however well you have been able to meet them, have largely 


-absorbed your time and energies, and have taken you from the greater 


ou might have accomplished if the Company had 


development whi 
which y 
The incentive to do well 


lived under more genial conditions (hear, hea r). 
I think very largely depends upon what we are going to get out of the 
results accomplished, and I must say that I regret that this transfer is 
being made to the Government, because in the service of the Government 
you can hardly expect to be working for а profit, and therefore one of 
the great. human inducements is removed for doing the best work, for 
working for the highest efficiency and making the greatest. progress— 
namely, the greater reward that greater services will bring (cheers). 


| Now you have heard this evening, what many of you already knew, of 


the immense development of this Company under the circumstances 


their specialised skill may be unrecognised ; that personal zeal and merit 


may be ignored among the great mass of the employés of the Post Office 
The Post Office is not 


It is well aware that it is a 
We have passed the stage 


that have prevailed, or in spite of these circumstances. You have 
installed for the public more than half a million stations, an enormous and 
What do we find in the United States—truly, a 
country of more than double the population. Let us compare. Are 
they better people than we are, more enterprising 7 Do they deserve a 
better service ? The fact is that they have seven million stations. And 
why is it they have gone ahead more, prospered more, and done more for 
the service of the community ? It is because they have not had to 
sacrifice themselyes, or to be sacrificed, for the benefit of the nation (hear. 
hear) You, gentlemen. have been handicapped in your work, and vour 
great Company is coming to an end. Why ? For the greater benefit of 
the State and of the individuals composing that State. That is at least 
what we are told. But is it really so? 1 only wish I could think that 
that will be the result which will be brought about. Gentlemen, I must 
again thank you for your hospitality to us, your guests, this evening. I 
wish you, I am sure, on behalf of the guests, every happiness and pro- 
sperity in the new position you will find in the future, and I must con- 
gratulate you upon falling into such sympathetic and able hands as thos2 
of the Postmaster-General, who will soon be your chicf (cheers). 

Mr. Е. Doveras Watson then proposed ' The Health of the Chairman.” 
Mr. Anns, he said, had been their chairman at these annual gatherings 
on several occasions, and his urbanity in the chair, as on many other 
occasions elsewhere, was agreat satisfaction to the staff. It was the last 
staff. dinner that they would ever have, in that particular connection 
at all events, and ther» was a certun pathetic interest attaching to it 
on that account. He was sure they were all pleased to have had Mr. Anns 
in the chair (cheers). 

The CHAIRMAN having briefly replied, a very pleasant function concluded 

The speeches were interspersed with some excellent songs and humorous 


wonderful result. 


interludes. 


BEST VOLTAGE AND SYSTEM IN RAILWAY WORK. * 


BY C. R. DARBY. 


Under the conditions which exist in North America, direct current 
and single-phase are applicable to either level or grade work ; while 
three-phase will probably be limited to the latter where its regene- 
rative feature of returning energy to the line may be of value. The 
relative economy of the different svstems of electrification is 
dependent on the density of traffic and the character of power 
availble, rather than on the length of the railway. 

The principe! conditions which determine railway equipment аге: 
(a) Protile of road ; (b) transportation required (i.e., weight of trains 
or seating capacity of cars); (c) frequency of trains; (d) length of 
individus] runs or distance between stops; (e) schedule required ; 
(f) length of railway to hc electrified. 

From а leve! country to a limiting grade of 1 to 11 per cent. there 
will be little difference in the relative values of the systems. With 
steeper grades the conditions will be more favourable for alternating 
current. Heevy individual train units favour the alternating- 
current system with the exception of the locomotives ; light trains 
or multiple-unit operation favour the direct-current system. 

Infrequent service with a relatively small number of locomotives 
favours the alternating current ; frequent service the direct current. 
With increase in number of trains, the direct-current systems gain 
relatively faster than the alternating current in economy of opera- 
tion, due to relatively decreased sub-station operation, increased 
sub-station efficiency, and lower cost of equipment maintenance. It 
is therefore well to consider what the ultimate traffic density may be 
and sclect the system best suited to meet these requirements. | 

Variations in. the distance between stops and schedule required 
will not affect the relative value of svstems unless extreme require- 
ments, such as high schedule speed with short runs, make the use of 
direct current imperative. Fora similar character of service through- 
out, the railroed may be of any length without affecting the relative 
desirability of the various systems. What is suitable for the first 
90 miles will he equally suitable for any extension, 

An examination of the above variables will show that a change in 
the conditions to be met will radically change the relative economic 
value of the systems of electrification. 

The single-phase system. by reason of the apparent simplicity of 
its clements and the utilisation of higher potentials for the contact 
conductor than is possible with the direct current, is admittedly very 
attractive. There is the other side of the question that the single- 
phise commutating motor is much higher in first cost and mainten- 
ance than the direct-current motor. Over this subject of alternating 
current single-phase к. direct-current systems there his been a great 
deal of controversy. It is my opinion that comparative results ob- 
tained up to the present time are in favour of direct current. 

Desirable as would be a standard system for all classes of service, 
we cannot hope to establish such a standard should it impose an 
additional expense without adequate return. For trunk-line service 
a higher potential than 600 volts will unquestionably be used ; 1.200 
volts direct. current will prove economical in some cases, but a still 
higher voltage is required to provide economically for the heavier 
EE Abstract of an article in the “ Canadian Electrical News.’ 
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intermittent service. Whether this potential will be 1.800 or 2,400 | 


volts direct current ог 11.000 volts alternating current cannot. be 
settled arbitrarily. | 

Interurban Railways.—Vhe author next considers the interurban 
railway situation in the United States. The available schemes of 
electrification are : 600-volt direct current, 1.200-volt dircet current, 
and single-phase, the three-phase being objectionable on account of 
the complications of the necessary double overhead distribution 
system. 

The application of single-phase to new projects has been practi- 
cally abandoned, there hiving been one or two new installations in 
the last three years. This arrested development of a system which 
for a short time held forth considerable promise has been brought 
about by a general recognition of its limitations. Experience has 
shown these to be : (a) Excessive weight of rolling stock ; (b) ex- 
cessive cost of rolling stock ; (c) high cost of equipment maintenance; 
(d) increased power consumption ; (e) rapid depreciation of motor ; 
(f) rapid depreciation of car bodies and trucks; (g) increased cost 
of mainiaining track and roadway. Moreover, it is recognised that 
any interurban road in the United States must. be capable of opera- 
ting over existing city tracks from 600-volt. direct-current trolley, a 
condition which hampers the single-phase system on account. of in- 
creased complications in the control svstem. 

For interurban railways a potential of 1,200. volts direct current hts 
heen selected. because. with the motors wound for 600 volts, the car 
may he operated at the same speed from either 600 or 1.200-volt- 
trolley, by connecting the motors all in parallel for 600- volt operation, 
and two in series with two groups in parallel on a 1,200-volt section. 

While comparing favourably with single-phase alternating current 
in the cost, operating expense, and reliability of the generating and 
distribution systems, the superiority of the car equipment of the 
1.200-volt system gives this system a most pronounced. advantage. 
The importance of this feature cannot he over-estimated. The 1,200- 
volt car equipment contains no radical departure from 600-volt prac- 
tice, in design, construction or arrengement. The motor has the 
same rugged structure, the same capacity for overloads, and the 
same long life of bearings and brushes as its most successful proto- 
type, the 600-volt motor. The control and auxiliaries are almost 
identical with a standard 600-volt equipment. The motors may be 
wound so that each will operate directly on 1,200 volts when in рага» 
or so that two will be in series when at full speed. In the first case 
only half speed can be obtained on 600- volt sections ; while, with the 
seeond arrangement, half speed, or. by paralleling the motors, the 
same car speed as on ].200-volt, can be hid on 600-volt sections. 
Both arrangements are in use, but in most cases two motors in series 
are preferable. 

There will be an additional cost of operation and maintenance with 
the single-phase system for the items of track and roadway, duc to 
additional weight of cars, car-shop expenses in providing greater 
facilities for shop inspection and repairs, and greater skill in super- 
intendence of equipment. In a number of instances this has been 
found to amount to several сел. per car-mile. A conservative 
estimate would require at least $d. per car- mile to be added for these 
items. 

A compitrison between the two systems brings out the fact that 
even for conditions selected as favourable to the single-phase system, 
the 600-volt direet-current system is the more economical considering 
operation, maintenance and fixed charges. An examination of the 
elements which enter into the first cost and operation of a system will 
show at once that as the density of trafhe increases there is a rapid 
gain in the relative advantage of the direct-current over the single- 
phase system, 

The saving effected by the 1200-volt direet-current system is so 
marked thet a great increase in the adoption of this potential for this 
class of interurban railroad may be anticipated, and on the other 
hand it will not be surprising if the single-phase interurban system is 
entirely discarded in America, unless some improvement isamade 
in the art and а more economical equipment made available. 


— — ——— 


ELECTRICAL TRADES BENEVOLENT INSTITUTION. 


The following additional contributions have been received :— 
DONATIONS. 


SUBSCRIPTIONS. b 

£ s. d. $ s. d. 

Crompton & Со.......... es: 900 /— Lawton(Ja&Sons ........... 100 
Ваше Беа ә 1 1 0 иг сти (A. Р. & Sors....... 220 
Clarke, Forde & Тауюг....... . 3 3 0 аа 1 1 0 
Р. Ormiston & Sons........... J 3 0 Genera! Accessories Со......... 1 1 0 
Graham (Alfred) & Co. ........ 3 3 0 Davidson & Со............... 110 
Wiceins(F.) & Sons ETAT «e 1 l 0 qoo p P CUPRUM . 010 6 
Hay. H. «ooo unn 110 Wilson eue а: 019 6 
Серэна rose . 1 10 — BensontW. A. S) & Со........ 010 6 
Johnson. Matthey & Со........ 10 10 O Buter Н. ЎУУ................ ‚ 1 0 0 
$уәлгїоп, A. A. Campbell ...... 1 1 0 Clarke (EVRE DO ооа 1 1 OQ 
Murray, Lee „еее, аваг o ow 0 Electrizal Industries ”...... . 220 


LEGAL INTELLIGENCE. 


erus Geass 


National Telephone Co, v. Postmaster-General. 
JUDGMENT. 


The Railway and Canal Commission gave judgment in this case on 
Monday. 

Mr. Justice A. T. Lawrence, in giving the judgment. reviewed the 
facts, By clause 3 of the agreement of Feb. 2, E905, (he said) the Post- 
master-General. could (by notice to the company before Jan. 1. 1910) 
exclude from the purchase plant which he considered would be unsuitable 
for the Post Office service. Hf the company did not agree with the Post- 
master-Goneral they must obtain from that Court, before June 30, 1911, a 
decision that the plant objected to was ©“ suitable," otherwise the Post- 
master-General’s objection was to prevail, and the plant objected to 
would remain the property of the company. ‘The Postmaster-General 
had given 17 notices of obj section which were said to be bad in whole or in 
part. For the Postmaster-General it was contended that he could object 
to any plant that he did not want. For the company. on the other hand, 
it was sud that the clause had no such meaning, that it gave power to 
object only on the ground of the quality or character of the particular 
plant. The first thing that struck one upon this was that {һе word 
"ansuitable 7 pointed more aptly to quality than to quantity; next it 
was surprising that а vendor who had to keep his plant in use in order 
that it should be sold at all; should agree toleave it in the hands of the 
purchaser to provide as much other plant as he pleased, which would thus 
exclude his property from even " tramway terms.” The agreement 
seemed to protect the Postmaster-General in very clear language from 
having any excessive plint imposed upon him. “Tt was true that the 
company was a licensee only, whose property would be put out of use hv 
the expiration of the licence, But he was a licensee who had performed 
n great public service and who was ready to agree to tramway ternis" 
What was now being done in providing new plant and new exchanges to 
take the place of the company's plant was practically to 7 scrap 7 the 
company's plant in the condemned exchanges, That did not seem to 
him to be just, and he should require clear words to induce him to hold 
that such а power was intended to be conferred upon the one party to this 
agreement by the other. The words did not scm to him to be clear: on 
the contrary, when all were read, and each received its natural meaning, 
they failed to support such an argument. Dt was true the words “ actual 
requirements " might mean real needs, but the telephone was a highly 
specialised instrument, and electrical science and its applications were 
constantly developing and producing new and ingenious devices, and he 
thought the words “ suitable to the actual requirements "of the service 
seven years hence might very well apply to the quality and character of 
the particular plant and not to the sufticieney of some other and different 
plant —viz.. that of the Postmaster-General—to perform the functions 
of the company’s plant. The argument for the Postmaster-General first 
assumed that “any kind " of plint meant plant of any quality and not 
plant of any description or variety. Having made that assumption it 
proceeded to treat that as showing that the word “ requirements © ше! 
`` needs.” for kind " had already dealt with quality. 1t then said the 
test of those needs must be what the Postmaster-General would want for 
the combined. business of the Post. Office and the company. Ir tus 
arrived at the eonehision that any plant of the company could. be ех- 
cluded from the purchase if the Postmast^r-General had become pos 
sessed of the other plant of a similar description sufficient to serve the 
purpose. No that, however necessary the plant objected to might have 
been to the service of the company, however hich its quality and modern 
its type, the Postmaster General could reject it. ‘That seemed to him a 
not very wise or very likely bargain for even a licensee to enter into seven 
years before the expiration of his licence. But lavine that consideration 
aside. it was not construction at all. When individual words might have 
two or more meanings one must net begin by assuming one menning 
because it happened to suit him and disregard all others. Further. one 
must not treat as pedantic and technical а reference to the exact meaning 
of other words in the sentence merely because they rendered the assump- 
tion impossible. That was what the argument did: it said " the aet 
requirements of the telephone service of the Post Office on Dee. 31. 191 І. 
meant 7 the prospective needs of the combined business of the company 
and the Post Office on the following day.’ No reason was assigned why 
that transposition should be made : but allusions to the publie purse ane 
the propriety of economy were eracetully substituted. With that pro 
Vision the words of see. 9 (1) of the London Agreement monii he 
pared: There the date taken was “after the determination of the 
heence, not before, Even then he did not think that any idea of exclud- 
ing duplicate or surplus plant was shown, but there was in the section now 
in dispute a clear change of language, and that should in itself have seme 
intention attributed to it unless that could be clearly negatived by re- 
ference to other parts of the avreement. И was admitted that. as ap- 
lied to sub-clause (a), “ suitable 7 referred to quality and not to quantity, 
and that was clearly so. for in non-competitfve areas, however excessive 
its quantity, all plant must be taken over if made according to schedule— 
he, according to the “ requirements 7 as then formulated. No satis- 
factory explanation was afforded why, if that were so under (9) а 
should be а grouping of (a) and (b) together and an application of the 
same words but with a different meaning to (b); such grouping was (йү 
sensible and proper when it was made in order to apply one and the sune 
proposition to both branches of the group. 1t was clear that when the 
parties had in mind any question of a surplus quantity they knew how t9 
express their intentions in the plainest language, as could be seen чш 
sec, 2 (1) (d) us to stores and (2) as to spare parts. 
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The next matter for consideration was the alleged invalidity of the 
notices of objection served upon the company by the Postmaster-Gencral. 
There was no prescribed form of notice, and a notice was only bad upon 
the face of it when it failed to perform the functions for which it was re- 
quired by the statute or agreement. The purpose which a notice was 
in the agreement under consideration designed to serve was to inform 
the company that the Postmaster-General considered certain property 
unsuitable and that he proposed to exclude it from the purchase. The 


mere notice effected its exclusion, unless the company within six months 
obtained an award that it was suitable. Any form of words which would 
enable the company to take into consideration the question and to 


decide whether it agreed with the Postmaster-General or differed from 
him would be sufficient. So long as the notice was sufficiently specific to 
enable the company and the Court to come to a conclusion upon the 
matter, it would be sufficient. That the property which it was proposed 
to exclude should be identified by the notice seemed to him to follow 
from the fact that it was a part which it suggested should be excluded 
from the whole; and that was supported by the language used in clauses 
3 (1) and 3 (2). It was " such plant," &c., '* as he considers will be nn- 
suitable," and the award was to deal with that which had been “ speci- 
fied " in the notice of objection. The London notice (Part I.) seemed to 
him to comply with those requirements, though it might be that before 
the question of fact as to whether the property mentioned therein was or 
was not suitable some further particulars might be necessary. The same 
thing was true of the Abergavenny notice and of other notices. But 
when he turned to Part II. of the London notice, insofar as it purported to 
apply to plant other than that included in Part L, it seemed to him to be 
bad; it did not give one any idea of what plant it was or where it was 
situate, except that it was in the London area. It gave grounds of objec- 
tion without stating the property to which they were alleged to apply. It 
was one thing to specify a piece of property and another to specify a 
quality to which one objected. Whether any particular piece of pro- 
perty was open to one or more of those grounds of objection was a matter 
about which opinions differed, and until the property was identified the 
question. could. neither be considered nor determined. "The notice 
relating to non-competitive areas was bad for those reasons. It was no 
answer to say that it would have been difficult and troublesome to give a 
notice mentioning the plant objected to. "The difficulty of duly exer- 
cising а power was no excuse for not doing so if the rights of other parties 
were affected thereby. The company disputed that any of its property 
was open to those objections. That form of notice would exelude it all 
from the purchase unless and until the company proved to the Court that 
each particular part had not the defect. That was to change the onus in 
a manner not justified by anything in the agreement, and to read “ such 
plant as he considers unsuitable " as satistied by a notice which was so 
framed because he did not know the facts and did not desire the trouble 
of considering them—that although the Postmaster-General had the 
right under the agreement to make the company furnish him with all the 
information he might reasonably require. 

Mr. GaTHORNE-HaRnDY delivered a judgment to the same effect. 

Sir JAMES Woopuovse dissented, and gave reasons for holding that the 
notices given by the Postmaster-General sufticiently described the pro- 
perty he did not desire to take, and that the agreement did not require 
him to purchase duplicate plant if he considered that the telephone ser- 
vice could be carried on efficiently with the buildings and plant already 
at his disposal, He thought that from the business point of view it would 
be misreading the true intention of this agreement to hold that. that 
notiee was so imperfect as to render it invalid, and that complete justice 
could be done between the parties on the merits without placing that 
technical interpretation upon it. Не thought the word * unsuitable " 
when taken in collocation with the words which followed had, and accord- 
ing to the scheme of the agreement was intended to have, a quantitative 
as well as a qualitative meaning. The test was the Postmaster-General's 
requirements—in other words, his * needs " ; and the standard of suit- 
ability for his actual requirements in the circumstances of these areas is 
the character or quality of the plant. He thought * requirements ” 
there meant “needs,” and " actual ? referred to those at the time of 
transfer in contradistinction to the requirements of the future. He also 
thought that the form of the notice was valid, and he thought the Post- 
master-General was entitled to judgment on both points. 

Мг ALFRED Cripps, K.C.. said that, in substance, the order that was 
to be drawn would be one granting the application asked for by the com- 
piny under 24. and under another clause the company asked that any 
plant of a suitable character for the actual requirements of the telephonic 
services of the Post Office on Dec. 31, 1911, should be taken over by the 
Postmaster-General. 

Mr. Justice А. T. Lawrence: That is the point upon which Sir Jas. 
Woodhouse differs from the rest of the Court. | 

Sir ALFRED CRIPPS: Гат anxious that we should have our argument 
assented to, in which we ask for a declaration that 

" That plant of the company suitable in character for the telephonic 

Service of the Post Office on Dec. 31, 1911, is not rendered unsuitable 

for such requirement because the Postmaster-General on that date had 

In his possession other plant suitable for such service." 

Mr. Justice А. T. LAWRENCE: Is there any objection to that, Mr. 

ttorney ? x 
E nos Isaacs; We have your lordships’ judgment. We know 

ib argument was. 
aac CRIPPS pointed out that under the agreement between the 
Gone beg к to have a decision of that Court upon the ques- 
Bir В n them by the eud of June. | 
СЕС8 Isaacs said the Government would extend the time pro- 
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visionally to the end of July. He intimated that it was his intention 
to appeal against the decision Just recorded. 

Sir ALFRED Cripps asked that the appeal should be expedited as far as 
possible, as there were many matters to come before that Court before the 
extended period of July 31, and, so far as he could see, the discussion of 
those matters would occupy perhaps a fortnight. 

Mr. Justice A. Т. LAWRENCE: We will give you as carly a date as pos- 
sible after you have obtained the judgment of the Court of Appeal. Тат 
certain the Court of Appeal will give you the earliest day possible. and I 
hope you will endeavour to classify the matters in dispute so'closely that 


we may be able to dispose of them rapidly. 


Upon the application of the Attorney-Gencral the Court of Appeal 
(the Master of the Rolls and Lord Justices Buckley and Kennedy) 
yesterday (Thursday) agreed to expedite the hearing of the appeal from 
the above decision of the Railway and Canal Commission and June 14 


was fixed for the hearing. 


“Z” Electric Lamp Mfg, Со, (Líd,) v, Osram Lamp Works (Ltd.) 


On Friday an application was made to Mr. Justice Neville by plaintiffs 
for an interim injunction to restrain defendants from threatening by cir- 
culars, letters or otherwise, plaintiffs (or any other person or persons 
whereby plaintiffs might be aggrieved) with legal proceedings or liability 
in respect of any alleged infringements of defendants! letters patent in 
respect of the manufacture, use, sale or purchase of incandescent clectric 
lamps manufactured or sold by plaintitfs. 

Mr. T. TERRELL, K.C., for plaintiffs, contended that defendants were not 
acting with bona fides. They had commenced actions against purchasers 
and users of other lamps, alleging infringements of their patent. Osram 
lamps, but would not bring an action against plaintiffs, who were willing to 
fight such an action and to contest the validity of defendants’ patents. 

Мг. AsTBURY, K.C., for defendants, submitted that the action could not 
be maintained. Defendants were within the proviso of вес. 36 of the 1907 
Act. Whatthey were doing was to tell the world that plaintiffs! lamps were 
an infringement of their patent, and that, he submitted, they not only 
had a right todo but was what they ought todo. They had commenced 
actions against several persons and firms who were selling or using lamps 
manufactured or sold by plaintiffs on the ground that such lamps were 
infringements of the patents under which defendants manufactured and 
sold Osram lamps, and were prosecuting the actions with diligence. 
There was no foundation for the allegation of want of bona fides. Tho 
several actions were being defended and the solicitors on the record for 
defendants in those actions were the solicitors on the record for plaintiffs 
in the present action. Tf plaintiffs would waive the question of retainer of 
Mr. Walter, K.C., defendants would issue a writ for infringement against 
plaintiffs at once. 

Mr. TERRELL said his submission was that these actions were not 
brought for the purpose of trying the question between the partics, but 
were brought against persons who were not likely to defend them. These 
lamps were made in Germany from 1905 to 1908 and subsequently in 


It was not until plaintiffs’ alleged infringement of their 


England. 
They 


patents that defendants commenced the threats complained of. 
had challenged the defendants to bring an action against them and they 
had not done so. 

Mr. Justice NEVILLE said he saw no ground for supposing that the 
actions which defendants had commenced were not bona-tide actions or 
that defendants would not prosecute them diligently. No case of pre- 
judice had been made out, and the motion must be dismissed with costs, 


Humphreys v City of London Electric Co. (Ltd.) 


On Wednesday the Court of Appeal (the Master of the Rolls and 
Lords Justices Buckley and Kennedy) heard this appeal of the applicant 
from the award of the judge of the City of London Court under the 
Workmen's Compensation Act. | 

Mr. Вохлы.. К.С. (for appellant), said that applicant was employed 
by respondents as an electrical fitter, and in November, 1908, he had an 
accident, his thumb being cut Бу an electric are lamp which resulted in 
several operations, and finally half his thumb was amputated and he 
had now lost the entire use of his right hand. For some time applicant 
was permanently incapacitated from work, but at the time of the arbi- 
tration he had obtained employment with respondents in a different 
capacity and was now employed by them as a watchman, which involved 
day and night work. In his former employment the applicant's wages 
were 32s. 6d. а week for 501 hours work a week. As a watchman he had 
to work 681 hours a week and his wages were 25s. a week. 
contention was that the judge in the court below should have made an 
award in his favour for 79, 6d., the amount he had lost by reason of the 
accident, but the judge only awarded him half that amount. He (counsel) 
contended that applicant was entitled to an award for 7s. 6d. 

Without calling upon counsel for respondents their lordships dismissed 
the appeal, holding that there was no point of law involved upon ‘the 
appeal and that they could not interfere with the finding of fact of the 


learned judge in the court. below. 


Applicant’s 


Glasgow Tramways Assessment. 


On Monday Sheriff Gardner Millar delivered his reserved judgment in 
the appeal of Glasgow Tramways Committee against the assessment of 
their undertaking. 

In the course of his judgment the’Sheriff said that he had found great 
difficulty in the case. It was an appeal by the tramways department 
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against the assessment of their undertaking under six heads (policó, 
sanitary, statute labour, sewage, roads and bridges, and parks), and 
involved rates amounting in all to the yearly value of £12,514. 8s. 3d. 
After referring to the statutes imposing the rates he said there was no 
doubt appellants’ undertaking, so far as it consisted of the lines upon the 
street, fell under the description of “ lands or heritages,” but the question 
was whether it was a railway within the meaning of the statute, so that 
its yearly rent or value should be deemed to be one-fourth of the amount 
entered upon the valuation roll of the city. It did not seem to be of 
much importance to trace the derivation of the words “ railway " and 
" tramway," because in the course of time these undertakings might be 
во differentiated in character as to deprive the original terms of any 
significance. Nor did he think that the fact that for the last 39 years 
appellants’ undertaking had been considered by the assessor to be a 
railway, and so entitled to the restriction applicable to a railway. Appel- 
ants’ counsel maintained that a practice so long continued was not 
lightly to be set aside. as it showed the meaning that by common consent 
all parties pnt on the words. Не referred to the decision in Laird & 
Sons v. Clyde Navigation Trustees and compared the physical character- 
istics of railways and tramways. The ordinary citizen knew perfectly 
well the distinction between a tramway and a railway, and, in ordinary 
language, would never think of confusing the two, and if it was com- 
petent to eonsider the ordinary use of the words in common parlance, 
that seemed to the Sheriff a strong point in respondents’ favour. Another 
consideration arose with regard to the reason why the restriction of 
valuation should be allowed in favour of railways, and whether the 
reason for it was equally applicable to tramways. The question had 
arisen in. England in connection with a statute expressed in similar 
terms to that of the statutes which they were now considering—in the 
case of the South Wales Railway Co. v. Swansea Local Board of Health, 
and in that case it was said that the general scheme of the enactment 
was that the occupiers of the classes of property most benefited by the 
expenditure of the district rates should be liable to be rated at a higher 
rate than the occupiers of the classes less benefited at the lower rate. 
lt was plain that the railway company, in so far as the road upon which 
their line was laid was concerned, got less benetit from the rates applied 
to such matters as police, lighting, maintenance of roads, &c., than other 
classes of heritage, and accordingly they were only assessed at one- 
fourth of their yearly valuation for those purposes. But it was difficult 
to see why a tramway line did not get the вате benefit ав other heri- 
tages from the expenditure of the rates upon lighting, police, main- 
tenance of roads, and even sewage. If they did get the benefits like 
any other heritage from the expenditure of the rates there was no reason 
why the Legislature should have granted a particular exemption in their 
favour as compared with other ratepayers in the district. After con- 
sidering those arguments, he should be inclined to hold, apart from 
authority, that the words in the statute “ the line of any railway соп. 
structed under the powers of an Act of Parliament for public convey. 
ance ” did not apply to the case of a tramway, and, therefore, appellants 
had failed. He referred to English and Scottish decisions, and con- 
cluded by saying that upon the whole matter he was of opinion that the 


appeal should be dismissed and the assessment affirmed, but without 
costs, 


Mr. Lrovp, K.C., who appeared for the Great Central Railway Co- 
against the Bill, protested that the Committee had heard neither him 
nor Mr. Bidder, for the Midland Railway Co.. in oposition. 
reserve their right to oppose the Bill in the House of Lords. 


Ultimately the Committee decided to give powers for trackless trolleys 
either from Jan. 1, 1912, or six months after the issue of the Board of 
Trade certificate to Leeds Corporation for their trackless trolley service, 


They would 


COAL MINES BILL. 

Further progress with this Bill was made during the 
Committee B of the House of Commons. 

On Tuesday the Committee considered clause 32. which provides that 
only locked safety lamps shall be used in seams where the air-current in 
the main return airway is found to contain more than one-half per cent. 
of inflammable gas. 

Col. HICKMAN moved to permit the use of electric lamps in such seams, 
but the amendment was withdrawn on the understanding that the 
question of lamps in main haulage roads would be reconsidered. 

Mr. MARKHAM moved that the section should be amended so as to 
read that only locked safety lamps should be used in any mine. 

After discussion the amendment was negatived without a division. 


reek by Standing 


National Telephone Staff. —In reply to a question in the House of 
Commons on Friday, the Postmaster-General stated that on the transfer 
of the National Telephone Co.'s undertaking members of the staff would 
enjoy the advantages апа be subject to the conditions of the rank or 
grade in the Post Office service to which they were admitted, It followed 
from that that transferred officers would obtain pensionable status if they 
were placed, either at once or at some subsequent date, in positions which 
were pensionable under the ordinary rules of the Civil Service. The fact 
that an officer contributed to the Company's pension fund would not 
affect the question of this status in the Post Office, but he anticipated 
that almost all the officers pensionable by the Company would. on trans- 
fer. be placed in pensionable offices, while a large number of officers 
whose posts under the Company were not pensionable, would be trans- 
ferred to grades in the Post Office service which enjoy pension rights. 
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Mica Condensers.— Ti а recent issue of the Bulletin of the 
Bureau of standards Mr. H. L. Curtis discusses the use of mica 
condensers as standards of capacity. The following is а sum- 
mary of the points dealt with: (1) The various methods for 
measuring capacity with alternating current and continuous 
current are discussed, and the best methods to use when mica 
condensers are to be measured are indicated. (2) А method i5 
given by which the temperature coefficient of a mica condenser 
may be made very small, at most а few parts in a hundred 
thousand per degree. (3) The effect of changes of the atmo- 
spheric pressure upon the capacity are shown to he small, 
though in some cases they are not negligible. (4) An explana- 
tion of the change of capacity with voltage, which is observed 
in the case of silvered-mica condensers, is offered. (5) Con- 
densers which are kept in à vacuum and maintained at constant 
temperature can be relied upon to а few parts in a hundred 
thousand. Such condensers are somewhat more stable than 
condensers which are maintained at constant temperature, but 
subjected to the ordinary fluctuations of atmospheric pressure. 
Condensers exposed to the ordinary changes of room tempera- 
ture show unaccountable variations of the capacity of two or 
three parts in ten thousand. (6) It is shown that. taking the 
measured values of the specific resistances of mica and paraffin, 
Maxwell's theory of a stratified dielectric does not account for 
the absorption actually observed in the case of a mica con- 
denser, This theory is then applied to alternating current 
measurements, and it is shown that, according to this theory, 
the loss of energy pec second in the dielectric is nearly inde- 
pendent of the frequency, whereas measurements show that 
the loss of energy per cycle is almost independent of the fre- 
quency. The conclusion is drawn that this theory alone will 
alone not explain the phenomena of absorption. (7) The capa- 
city of a condenser with alternating current of infinite frequency 
is shown to be the same as the capacity with continuous current 
when the time of discharge is infinitely short. This capacity 
is called the geometric capacity, since it is a function of the 
dimensions and dielectric constants of the dielectrics. 


Conolly Bros, Ltd.; Wood v, The Company, 


On Tuesday Mr. Justice Warrington heard a motion for judgment in 
default of defence in this case. Plaintiff was a debenture holder, and in 
giving formal judgment in а debenture holders action his lordship 
directed a special enquiry as to priority of encumbrances. 


PARLIAMENTARY INTELLIGENCE. 
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ROTHERHAM CORPORATION BILL. 


This Bill eame before the Local Legislation Committee of the House 

of Commons on Tuesday. 

Mr. Кам, K.C., for the Corporation, explained that the bill dealt with 
a variety of subjects, and he proposed first to deal with the teamways 
scheme. The Corporation proposed to lay down a tramway. They 
also asked power to provide and run motor omnibuses over specitied 
routes. There were also alternate proposals for motor buses or trackless 
trolley vehicles. The buses would not pay rates, but the trackless 
trolleys would upon the apparatus which would have to be laid down. 

| The outside authorities were not opposing the scheme. 
| Ald. D. L. Wister said their tramway system showed a net profit of 
£3,000 on a capital of £150,000. | 

Мг. Н. Cross, borough electrical engincer and tramways manager, 
gave estimates of the cost of the trolley equipment as follows : —Kimber- 
worth to Thorpe, £11,004. 19s.; borough boundary to Maltby, 
620.340. 198.; Canklow terminus to Treeton, £6,368. 95.; total, 
£37,714. 7s. He estimated the profits at £20,317. 

On Wednesday the evidence for the Corporation clos»d and the Com- 
mittee ordered the room to be cleared, and, on the parties being re- 
admitted, the Chairman (Mr. Helme) announced that the Committee 
approved of the provisions relating to the proposed tramways, trackless 
trolley service and omnibuses, 
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poses at a fixed rate equivalent to 14. per unit, dependent upon the 


MUNICIPAL, FOREIGN & GENERAL NOTES. number of lamps installed and the hours of illumination, plus a fee of 


os. for connection, &e. 
BRITISH NOTES. Crayford (Kent).—The Parish Council have asked Bexley, Erith 
and Dartford Councils to quote terms for supply of electricity for 


Aberdeen. —The report of the city electrical engincer (Mr. J. Alex. street lighting. 
Bell) on the recent stoppage of supply wes presented to the Elec- 
tricity Committee last week. Croydon Corporation Tramways.—At the meeting of Croydon 
Mr. BELL stated that the breakdown was due to the following three Council on Monday the Tramways Committee submitted a lengthy 
causes :—(1.) The drawing of a heavy current to a faulty cable т Union- | report from the tramways manager (Mr. T. B. Goodyer) on the sub- 
street due to а pickhole in the cable ; (2.) The overloading of the boiler ject of fares generally. and the following recommendations of the 
steaming at the time ; (3.) Owing to one of the mechanical stokers failing | committee were. after full discussion. unanimously adopted :— 
to operate, the steam was reduced to such а degree that it was found (a) That no system of 1d. fare stages be adopted, (b) that no alteration 
necessary to shut down the station until the mechanical stoker could be f pe madein the present ordinary farea, (c) that the workpeople's fares re- 
put right, and steam pressure brought up again. main as at present, (d) that the 144. fare stages be not adopted, and (е) 
Accrington.—Some time ego the assessment of the electric trom- f that the fare stage distances remain as at present. 
Ways was increased from £800 to £1,650, by Haslingden Union Assess- The recommendation of the Tramways Committee, against the views 
ment Committee, but the dispute was referred to the arbitration of of Mr. pU Е а оо рге- 
жеш OEC ; T" vious operation, had resulte ial los T £2, аз, on an 
Mr. Thos, Wainwright, who Ваз now issued his award, fixing | аки Leu that the line should not be worked until the rates had been 


reduced, lost by 24 to 21 votes. 


Doncaster.—The L.G. Board have approved a scheme of seweraec 
ond sewage disposal prepared by Messrs. D. Balfour & Son. of Lon- 
don end Newoesstle-on-Tyne, for the parish of Adwick-le-Street, in 
which is included the model village of Woodlonds. The sewage 
from © portion of the district is to be pumped from г, storage tank by 
means of electric motors end pumps to the disposal works where it is 


assessment at £2,544. 
Barking.— Application hes been made for sanction to & loan of 


£11,400 for the electricity undertaking, 

Beckenham.-——At the Jest Council meeting the Electricity Com- 
mittee reported that the L.G. Волга had ss3ctioned the raising of a 
further £5,000 for `“ free” wiring, 

As 11 months had elapsed since tenders for that class of work were 
invited. they recommended that fresh tenders be issued: and in the 
meantime the work to be continued through local contractors at revised 
prices sant in to the resident engineer, Mr. J. Е. Tapper. 

The Clerk submitted tables showing the effect of the expenditure of 


the further £5,000, and, arising out of the report, the Committee recom- 
mended that in future the Council. in both new free wired installations The Electric Lighting Committee recommend the Council to 


and on changes s of tenancy, provide the equivalent of carbon lamps only : : y . . 
T А | | “> | reduce the price of electrical energy to 2]d. per unit (a reduction 


| to be treated. 
the consumer being required to pay the difference between 94. (the value | niae 
i t | of 1d. for private lighting. 


Edinburgh.— Тһе Electric Light Committee cre considering a 
request of the Merchants’ Association for a reduction in the chorge 


for electric current for industria] purposes. 


of a carbon lamp) and the price of the particular metallie lamp selected. 

Mr. е Н. Dykes said that as Me had js P his duty i severely criticise Electricity in Gas Works.—At a meeting of Dundee Gas Com- 
some of the figures which had been put before them by the Committee А "MP TM RU mE 2n 
during the past two or three years, ie was now pleased to say that they шие п и: о eh о of the intro- 
would make a small profit. He thought that that was exceedingly duction of electrics нок |} na ше oe че 
satisfactory, and а great improvement on what they had been doing, The cost of the plant is estimated at £3,900, and in order that the mem- 

р Р i He | bers of the Council might make themselyes familar with the matter Mr. 
Clark said he had arranged to furnish them with information regarding 


and that evervone concerned. should be congratulated upon it. 
thought it right. however, that it should be pointed out that those figures 
the latest types of stoking plant. 
lt was also reported to the Electricity Committee that the cost of the 


were based upon the first cost of free wiring. which was 25 per cent. below 
What they had been paying; and those figures showed that had the : А | 
| жена : second. instalment of the mechanical stoking plant for the electricity 
works would be £396. 


continued to pay the old price, instead of making a protit for the remaining 
eight years, they would have made a loss of £150 a year. 

Fulham (London).—Mains are to be extended to the Crabtree 
Form estote at a cost of £1,164. 


Belfast.—The xereement for the taking over of the undertaking 
of the Cevehill and Whitewell "l'rsmwzys Со. hes been approved. 
: CESS . G5. eT IU | wae Я! 7:3 Ca 
О | and Isleworth — The Hecrity Cums, uting on tho 
ps Quen ISSUE " `` ae vdvice of their electrical engineer (Mr. P. Е. Rycroft), have decided 
not to enter into 2 contract for the supply of metal tilament lamps 
for the present owing to the unsteadiness of quotations, but to buy 


the compony's lines, 
Bradford. — An inquiry was held oa Tuesdc7 into the application of 


the Corporstioa for sanction to borrow £60,000 for extensions of the | in the open market. 


Taree 50 c.p. lamps, from each of seven different makers, had been 
tested and none had failed. The contract with the British Economical 
Lamp Co. for maintenance of street lamps. would expire on June 30 
Hitherto maintenance had cost £165 per annum. 
had been received which showed that the cost for the 400 posts would be 
only £115, and it was agreed to invite further tenders when the present 


electricity underts king. 

There was no opposition and evidence was given by the town clerk 
(Mr. F. Stevens) and the city electrical engineer (Mr. T. Roles). И was 
ex plained that the loan was required chiefly for mains and for the extinc- 
tion of a debt already-contracted. An appeal was made for the longest 
Possible period for repayment. 

Bridlington.—It was reported to the Council on Wednesday that 
the profit on the past year’s working of the electricity department 


Was £1,006, an increase of £569. 


Bromby and Frodingham.— An inquiry wes held on Tuesday into 
the Council's “pplication for ssnction to borrow £1,100 for street 


contract expired. 

Hull.—An inquiry was held on Wednesday into the application of 
the Corporation for sanction to borrow £99,000 for extension of the 
electricity works. 

The city electrical engineer (Mr. H. BELL) gave evidence and stated 
that the total capacity of the existing plant was 6,500 kw. and there was 


lighting, 
It was stated that the streets were at present lighted by oil lamps, and need for extensions to anticipate the increasing demand, especially for 
М power. 


n gas would b» too costly, a scheme for supplying electricity for street 
ы е prepared, although а former project for nu nas Ilford.—.Xn unopposed inquiry was held last week into the appli- 
"ule s П UU С zi у M у » аке elec- ч : Ы à D гея . 
trit acid ш Rand is ted. b. Kon now proposed to take elec- | cation of th» Council for sanction to borrow £8,070 for their elec- 
) o Ы " D 5 Ma O. . E 
J А миша кип өп & Steel Co | "TE tricity undertaking. 
А Coronation Illuminations.— Fulham (London) Council will charge | | 
‘ . Й с 2 | А 2 ‚2 
7d. per unit for Coronation illuminations. plus 5s. inspection fec.— Light Railways.— Hertford County Council are applying for an 
Darwen Klectricity Committee heave decided to illuminate Sunny- order to cuthorise the construction of about 3 mile of tramways in 
hurst Wood in Coronetion week.—Wermley Ruro! Council will | Wetford, 25 a deviation of railway No. 1 authorised by their 1908. 
celebrate the Coronation by inaugureting electrice lighting in the order. — | ‚ ‚ 
Bitton district Birminghem Corporetion are applving for an order to authorise 
Islington (London) electricity department have issued a folding card the construction of m line commencing partly in M orle y (Oldbury) 
| and partly in the City of Birmingham and ending т Smethwick. _ 


In which they offer to supply current for Coronation illumination pur- 


T'wo fresh quotations 
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Newport (Mon.)—The Council propose to equip offices, showrooms 
and stores for the electricity and tramways departments at a cost of 


about £2,000. 


Overhead Telephone Wires in the City.—At the meeting of the 
Court of Common Council last week the Streets Committee reported 
the receipt of a letter from the solicitor of the General Post Office 
(Sir R. Hunter) on the subjeet of the acquisition of the plant of the 


National Telephone Co. 


The letter stated that the Postmaster-General had objected to purchase 
the overhead plant connected with certain exchanges in the City, and the 
Corporation was asked to support the case of the Post Office before the 


Railway and Canal Commissioners. 


The committee recommended that Mr. Deputy Morton, M.P., should 
be requested to give evidence in favour of an underground system of 


telephones. 


Ald. Sir GEonGE Woopman asked whether Mr. Morton's evidence 
would be confined to expressing the opinion of the Corporation upon the 
merits of the underground system as compared with the overhead one, or 
whether he would have an opportunity of expressing any other views. It 
Reemed extravagant and expensive that the whole of the overhead system 
Should be scrapped at once. Would Mr. Morton express any view on 


behalf of the Corporation as to the dispute between the National Tele. 
phone Co. and the Post Office ? There were many questions involved, 


though probably the Court would agree that the underground system, if 
it could be installed with the minimum of discomfort to the City. would 


be far superior. Would Mr. Morton have an opportunity of getting an 
undertaking from the Post Office on the question of rating Y At the 
moment Government departments paid only what they cared to pay. 


whereas the National Co. was assessed as а trading eompany upon its 
profits. Would it be possible to obtain some assurance that the matter 


would be dealt with equitably ? Then there was the damage which 
would accrue by the pulling down of the overhead wires. He was by no 
means certain that the matters could be raised upon the report, but he 
wanted an assurance that the whole of the interests of the Corporation 
and of telephone users would be safeguarded. 

Mr. Josian GUNTON, chairman of the committee, said Mr. Morton was 
conversant with the whole matter. 

Mr. W. W. GREEN thought the question should be watched by the 
Special Committee. Owners of property would be greatly affected. He 
moved accordingly. 

Mr. Deputy Morton did not think that many of the points mentioned 
arose in connection with the evidence he was asked to give. He was 
simply to ex press the view at which the Corporation arrived in 1905 to the 
effect that, subject to conditions, it was in favour of an underground sys- 
tem because it was the only one that could be properly worked. The 
Corporation had always submitted that there should be conditions, and 
that the price for the flat rate should not be above £10 per annum. That 
he had put in his proof of evidence. ‘The Streets Committee had always 
been anxious to get an efficient telephone service for the City at a fair 
rate. 

Mr. Deputy WaLLACE seconded Mr. Green's amendment that the whole 
question should go to the Special Committee. | 

On the suggestion of the Lord Mayor, the Streets Committee were 
added by the mover and seconder to the reference. "The matter was left 
with the Streets Committee, with instructions to confer with the Special 
Committee. Mr. Ernest Lamb and Mr. Green were added to the com- 
mittee. 

Petrol-Eleetric Car on Great Central Railway.—The Great Central 
Railway Co. have recently placed an order with the British Westing- 
house Co. fora“ petrol-electric " car, which will shortly be put on the 
tracks in the London district for its trials under the direct observa- 
tion of the general manager (Mr. Sam Fay). preparatory to going into 
service on a branch line. 

The car is of the general type developed successfully by the Westing- 
house companies on the Continent, will seat 50 persons, and will be 
capable of hauling two trailers, seating 50 more, at an average speed of 30 
miles per hour on the level. 

Pontardawe.— The Council have asked Mr. John Morgan to pre- 
pare à fresh report on the question of electrieity supply in the district. 


Reeth (Yorks,).—Next winter this village will be lighted electrically, 
as Mr. Burton, of Askrigg. Wensleydale, has contracted to light the 
village with metal filament lamps totalling 1,050 c.p. for five years 
at £20 per year. Water power is to be utilised in. generating 
electrical energy. 


St. Pancras (London).— The question of the charge for outside shop 
lighting has been under the consideration of the Electricity Com- 
mittee. | 

The chief electrical engineer (Mr. S. W. BAYNES) reported to the com- 
mittee that at present the approximate revenue from outside private 
lighting is £.5000 per annum, but he thought that, unless the charges were 
lowered, this sum would decrease. The committee have, therefore, 
decided. subject to the usual sanction, that the flat rate charge for current 
gupplied for outside frontage lighting be 3d. per unit as from the June 
quarter, and that rentals be charged for separate meters required. to 
register the supply. | | | 

Stepney (London).—St. George's town hall is to be wired during 
the summer vacation at a cost of £250, Application is to be made 


to the Board of Trade for a provisional order scheduling the sites 
of the Council's generating and sub-stations as “ statutory ” rites. 


Stoke-on-Trent.— An inquiry will shortly be held into the Council's 
application for sanction to a loan of £60,000 for the erection of a new 
power station, and application has been made to the Board of Trade 


for consent to supply electricity on the e.h.t. three-phase system in 
the borough. 


Warmley.—The Rural Council will inaugurate in Coronation week 
a scheme of electricity supply for the Bitton district. 

Mr. King Smith (owner of Bitton Mill) will supply current and provide 
lamps and wires for an annual sum, and sufficient money has been 
voluntarily subscribed to pay for seven years. lighting. Overhead wires 
on poles will be used. 

Wireless Telegraph Notes.—A very circumstantial stetement has 
agein appeared in one of the London morning papers ès to communi- 
cstion being effected between the Eiffel Tower, Paris, svad the Сесе 
Bay station of the Marconi Comvany in Canada, It will be remem- 
bered that previously statements of this kind have been made, only 
to be categorically denied the following day. The particular state- 
ment published this week is to the effect that the Mereoni station 
at Glace Bay has been in eommunieation with the Eiffel Tower in 
Paris, The message from the Eiffel Tower to Glace Bay was also 
picked up by the station at Daker, West Africa. and was seid to have 
been relayed from this point direct to Glace Bey. Finally it is stated 
that the two stations were in perfeet communiestion for fully an hour. 
This entire circumstantially stated piece of news was denied in toto 
in a few hours by the Mereont Comoany. 

A correspondent of the “ Financial Times " has been writing on 
the subject of wireless telegraphy with special reference to an instal- 
lation in one of the potash mines of the Harz mountains in Germany. 
where for 14 miles a service of wireless communication is established 
at а depth of about 1.600 ft. below the surface with satisfactory 
results, Our contemporary's contributor suggests that such а 
system might easily be adopted in many of the coal mines in Great 
Britain, where he considers the advantage is important and involves 
so little cost that “ its general adoption should be considered." 


COLONIAL AND FOREIGN NOTES. 


Canada.—The Canadian Light and Power Co. have placed before 
the Dominion Government a project for the erection of hvdro-electri¢ 
works at Cedar and Coteau Rapids, on the St. Lawrence river, about 
25 miles above Montreal, at a cost of from $13.000.000 to $20,000,000. 
It is estimated that 500.000 H.P. ean be obtained. 


Canary Islands.— An application for a concession for en electric 
tramwey between the Barrio de San José and the centre of Las 


Palmas has been lodged with the Spanish Government by the 
Soc. Anon. Banco di Castilla. 


Customs Duties.—According to recent decisions, car fittings for 
tramway and railway carriages (blinds, rattan seating, &c.) imported 
into British South Africa are subject to a duty of 15 per cent.. and 
insulating paper, leatheroid and cloth for eletrical purposes are sub- 


jects to 3 per cent. ln both cases British goods have a rebate of 
3 per cent. 


Egypt.—Imports of electrical machinery into Egypt in 1910 were 
valued at £113,771, of which £51.929 was from the United Kingdom, 
compared with £62,949 and £22,479 respectively in 1909. 

Hayti.— Port-au-Prinee is now lighted by electricity. the first time 
artificial lighting has been adopted. 

А concession has been granted for the construction of a narrow-gause 
electric tramway from Port-au-Prince to La Coupe, but construction 
work has not yet commenced. 

Holland.— Exports from Flushing to the United Kingdom in 1910 
included 11 million brass caps for incandescent electric lamps, com- 
pared with 7 million in 1909 and an average of 7.400,000 per annum 
for the five years 1906-1910. 


Italy.—The report of Consul de Zuecato on the trade of Venice for 
the year 1909-10 states that the Germans continue to hold the trade 
they have captured and which was formerly in British hands, chietly 
in machinery, electrical appliances, &с. The hydro-eleetric industry 
for long-distanee transmission continues to develop, and several 
fresh sehemes are under consideration. 

The Бос. Varesina per Imprese Ellettriche have secured a conees- 
sion for an electric tramway from Varese to Bobbiate. 


" А se А Мат! "A 
Java.—M. Huber has applied for concessions for electric tramway 


from Groedo to Sourabaya and from Willemsplein to Sourabaya 
harbour, 


Norway.— The following information is given in reports for 1910 
by British Consuls in Norway :— i 

There was a brisk importation from Germany of porcelain insulators, 
zinc plates, copper wire, water-power machinery, dynamos and electric 
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SUBMERSIBLE 
“INVINCIBLE” ELECTRIC PUMPS. 


(Patented). 


FOR ALL DUTIES AND CONDITIONS. 


_ WORKING IN WATER 


(ie. water flows freely inside casing). 


RESULTS GUARANTEED. 
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Motor and Pump, submerged, al work, 
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cables, The export of a consignment of clectrically-smelted copper 
is reported from the Birtavarra mines. 

Several works for the electric smelting of iron ore and one for the 
el-etrie production of steel from broken-up vessels, &c., have been cither 
under construction or planned in 1910. At Arendal there are a number of 
iron mines yielding excellent ore, and the Arendals Fossekompagni has 
been started by Mr. S. Eyde, with a capital of about £225,000, for the 
manufacture of steel electrically, Near Arendal there is also а factory 
called the Electrum Metalurgisk for making ferro-silicium. About 100 tons 
of excellent steel were electrically produced in a 1,000 н.р. furnace by 
the Alb. Hiorth process at Jossingfjord, between Flekkefjord and 
Fzersund. About 860 tons of aluminium were produced in 1940 at 
Vieeland’s Works, near Christiansand, where imported aluminium oxide 
is reduced by an electrical process. The Norwegian export of ferro- 
ксп was about 5.000 tons. The Sundléokken electrothermic zinc 
factory near Hafslund produced about 4,000 tons of electrically refined 


zine, the raw material being partly foreign raw zine and partly ore im- 
ported, chiefly from Australia and Greece. The total export of calcium 
carbide was only about 50,000 tons, manufacture being reduced owing 
to over-production abroad, while the export of cyanamide was some 
4,000 tons. The value of these products was estimated at about £650,000. 

Another new development is the Electric Ore Smelting Co., in Tyssedal, 
near Odda, on the Hardangerfjord. The concern is expected to be in 
working order about the spring of 1912. Besides the electrice smelting 
of iron ore, which it will commence with 2.500 H.P., the company will erect 
a station for smelting zine ere, for which 3,000 to 4,000 n.r. will be used. 

In the carly part of the year Aktieselskabet Svielgfos ordered the entire 
electrical outtit for the Lienfos power plant for the production of nitrate 
of calcium. The order comprised four three-phase generators of about 
9.500. E.H.P. each, and two exciters of about 500 н.р. each, with switeh- 
gear, &с. 
© The outstanding feature of 1910 was the starting of the clectro-steel 
industry by the Tinfos Papirfabrik, Notodden, which possesses, besides 
its two wood-pulp mills and an electrical power plant for 8.500 H.P., 
together with a saw and planing mill, electrical smelting works for smelt- 
Inz iron оге. By way of experiment, they started in January, 1910, with 
0) H.P., and during the year they. produced about 450 tons of pig iron. 
А separate limited company has now been formed. under the style of 
Tinfos Jernverk. with a capital of £56.250, to continue the smelting 
works, which are the first of their kind in Norway. It is intended during 
1911 to build and start smelting furnaces for 5,000 n.p., whieh are ex- 
pected to be in full swing in the course of the summer. During 1912, 
when the next 5,000 н.в, will be available, the smelting furnaces will be 
mereased and the rolling mill and steel works erected. Another 5.000 н.р. 
may eventually be added. The ore is brought from the Langó, near 
Rrageró, At the Ulefos Jernverk the owner (Mr. D. Cappelen) has an 
electric furnace for iron smelting, and the accessories for a second furnace 
have been ordered, 

Porto Rico.—A consular report states that plans are being pre- 
pared for doubling the electric tramway between San Juan and Rio 
Piedras, 

Russia, —t Веги оу municipal authorities have epplicd to the 
Council of Ministers for permission to borrow about £10,500 for the 
риге е of electrical machinery. &c. 

South Africa, — Тһе raising of £120,000 by Salisbury (Rhodesia) 
Municip lity for the provision of clectricity and water supplies, &¢., 
has been suthorised. 

Spain. —A consular report on the provinces of the Asturiss, Galicia 
eid Leon stetes thet the last negotiations for eleetrifving the Corunna 
тета гу hive fallen through, but è British firm is examining the 
?ame, The Vigo city electric treinway scheme has been given up. 
At Gijon herbour гл electric crane „рае of Чегиш with 130 tons 
of eo] per hour hes been erected. 

Spain. —The Кое. Anon. Нема Concessionaria have spplied to the 
Publie Works Department. Madrid, for a 600 years! concession for an 
electric tramway from Porrino to Vigo. i 

Switzerland. —.\n 80 years’ concession has been granted to Herr 
Frédéri:: Hoffmennand Dr. E Volmer for constructing г, norrow gauge 
electric гоу from Worbleafen to the rvilway at Worb or to the 
Bert kond-Thome line, with » branch from Sehermen to Berne. The 
Сори: cost is estimated vt £64,552. 

E. Frote & Co. of Zurich heve a concession for a narrow gauge 
electric railway, 50 miles in leagth, from Coire to В ую. The cost 
I put at £310,000, 

Transvaal Power Scheme,—.\t the meeting of the Tweenfontein 
Colliery (Ltd.) last week the chairman ( Lord Oranmore and. Browne) 
referred to the arrangement with the "Trausvasl Hydraulic Power 
Nyad.. by which the letter were to erect an electric power station and 
chemical factory and to purchase from the colliery about 25,000 tons 


per month of different classes of eod. 
P He said that it was only on Oct, 27 last that the Transvaal Hydraulic 
ower Synd. obtained a licence from the Transvaal Government for the 


erection of the power station and the grant of a detinite area of supply. 
l'he scheme was a large one, involving the expenditure of about £1,000,000 
ч the arrangements in connection with it were of an onerous character. 
Those arrangements were, however, proceeding. and they believed that 
ere long they would be detinitely concluded. While the arrangement 
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between the companies could not be other than a good one for the 
Hydraulie Synd., inasmuch as they would obtain their coal at a price 
which did not obtain in Europe, it would be satisfactory to the colliery 
company, not only on account of the profit that might arise from it 
directly, but also from the increased profit on their general trade through 
the spreading of their costs over so greatly enhanced ап output. A not 
unimportant factor in connection with this contract was that they only 
mined a limited width of the 20 ft. seam of coal on the property. Under 
their contract at least half the amount to be supplied to the Hydraulic 


Nynd. was to be taken from the remaining portion of the seam—that was 
The quantity of such coal already 


the portion now left in the mine. 
developed by the operations of the last three years to Dee, ЗІ last was no 


less than 1,043,391 tons, which of itself would enable them to supply the 
Hydraulic Synd. for some years. The contract being for a long period, 
the directors thought it right to have an estimate made of the tonnage 
contents of coal on the property. Taking the main seam alone, the 
quantity was estimated at 34,000,000 tons, and that by itself. would 
enable them to maintain their present output to the general trade and 
meet their contract with the Hydraulic Synd. for over 60 years. Beyond 
that they had seams of coal both above and below the main seam which 
were not taken into calculation. They were now prepared not only to 
fultil the contract for the supply of the large tonnage referred to, but they 
looked forward to the supply of a greatly increased tonnage from the 
expansion which they believed must inevitably take place in the demand 
of power from the new power station, 

United States.--A chein hoist operated by a 150 n.r. electric motor 
i: being fitted et the shipyerd of Booz Bros.. Beltimere. for heuliny 


vessels up on to а теппе railway. It is anticipsted that a vessel 


of 2,000 tons will be hzuled out in 30 minutes. 

On the steamer “ Pilot," belonging to the Maryland Pilots’ Association, 
lying off the Virginia capes, has been placed aloft an electric light which is 
used for signalling to an observing station at Cape Henry, hy the Morse 
system. the name of any vessel passing in or out of Chesapeake Вау. The 
system has proved very successful. B 

The construction of the Susquehanna river dam at McCall's ferry, 
which ceased in 1908 owing to financial difficulties, was resumed in 1909 
after the works and undertaking had been sold by auction for 82,000,000 
to the Pennsylvania Water & Power Co., and the work was completed in 
September last. The company have erected à power house containing 
10 large water wheels and two dynamos of about 10,000 kw. each. The 
contract for the supply of electricity made by the original company with 
the Consolidated Gas, Electrie Light & Power Со. of Baltimore, has been 
carried out by the present company, ard supply was commenced on 
Oct. 14, 190. The Baltimore Со. controls the lighting by electricity 
from this source of eight counties in Maryland. The United Railways 

‘o., with whom the original promoters of the water conservation schemé 
also had a contract, have not yet taken а supply of current. 

The chief engineer of the Sewage Commission proposes, as soon as the 
sewage disposal plant at Back River—the point of the final discharge 
of the sewage into the Chesapeake Bay—is completed, to use the fall of 
the water after it has passed through the various tanks, which will be 
I8 ft., to operate turbines for the generation of electricity. It is ex- 
pected that about 455 m.r. will be obtained. The intention is to light 
and provide current for power at the disposal works, and the chief engineer 
believes that the surplus will be sufficient to light the City Hall and Court 
House in Baltimore. 

The construction of underground conduits for electric wires at Balti- 
more goes rapidly forward. There had been constructed to Dec. 1, 1910, 


9.463.650 duct feet, which, with manholes, junction and service bases, 
The rentals received for the 


The police and fire-alarm 
x, and there are several 


buildings connected, &e., cost £526,755. 
use of the conduits average £20,576 а year. 
telegraph occupies 103,000 ft. of the conduit 
thousand feet occupted by the municipal and Government. cables, for 
which no rental is received. | 

An electric iron smelter on the Pitt River, Shasta County (Cal.), has 
been pronounced a success, and five more furnaces are in course of con- 
struction, The cost of production is said to average &2. 10s. per ton, 
and the product can be sold for £6. os. per ton. The pig iron produced 
is of high quality. | 

An aqueduct is being constructed to bring the waters of the Owens 
river to Los Angeles, the main object being to supply water to the city, 
but the use of the water power for generating electrical energy is also 
It is expected that sutlicient power for factories employ- 


contemplated. 
the estimated. maximum power 


ing 500,000 workers will be obtained, 


obtainable being 120.000 H.P. 
The total mileage of electric tramways in the city of Los Angeles is 
" " ^ - "s Y 


reported to be 350 miles, and on the suburban electric railways over 770 


miles of track. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bolton.—The accounts of the electricity department. for the vear to 
Mareh last show capital expenditure £380.611 (inereese £20,021). of 
which £117.501 hes been repaid. 

The income was 70.942 (£73,579 in 1910). working ex penses 
435.254 (£38,637), and gross. profit £52,388. (£34,941). After providing 
for interest and instalment for repayment of loans, setting aside £3,504 
(£4,664) for renewals, contributing £2,980 (£13,780) to capital, and 
placing £113 (nil) to reserve. £6.500 (as in previous year) has been voted 
in aid of rates, and £357 (£619) carried forward. Works costs were 
0-4256d.. (0-4364.) per unit, and total costs 05704. (0-2354.). or E1734. 
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(1:123d.) including capital charges. The increase in the cost per unit is 
mainly due to the decrease in the power demand (4,904,527 units com- 
pared with 6,013,928),and of the power consumers who have ceased taking 
current some had a good load factor, The total quantity generated was 
13,753,232 (14.257.251). and the total sold 11,156.084 (11.093,271) units. 
There are 2,851 (2.628) consumers, with 456.986 (434,561) (equivalent) 
8 с.р. lamps connected, and the motors connected are 1.020 (915), with 
an aggregate of 10,584 (10,017) н.в. The average price obtained was 
]-23d. (l-18d.) per unit. 

Brighton.—The total revenue of the tramways department for the 
year ended March 31 was £50,747 and working expenses were £37,669. 

Out of the gross profit of £13,078 interest absorbed £7,918 and sinking 
fund £5,023, leaving a net profit of £137. Power ex penses were £10,116, 
against $10.13, traffic expenses 613.258 (513.119), repairs and renewals 
£10,386 (£0,249) and management and General expenses £3,007 (£2,889). 
Car-miles run. were 1.126.676 (1,130,685), and the number of units of 
electricity used 2,023,109 (1-79 per car- mile) (1,038,305) 1:71 per ear- mile. 
The number of passengers were 10,708,184 compared with 10,759,947. 
In his report the manager (Mr. Marsh) states that the cost of repairs and 
renewals to permanent way had been increasing somewhat rapidly of late, 
and the maximum had not been reached. 
£5,554 against £4.005. 


Coventry.—The report of the electricity department for the year 
ended March 31 states that the net surplus is £16,414, against £10,070 
in 1909-10, 

It is proposed to devote £3.500 to relief of rates. and the emploves of 
the department are to get £237 as bonus. It has also been decided to 
increase the salary of the manager (Mr. G. Tough) from £450 to £550 per 
annum. The report and accounts were adopted by the Council on Wed- 
nesday, when meter rents were reduced and а revised seale of charges 


adopted. 


Tne cost during last year was 


Dundee.— The accounts of the electricity department for the past 
vear show a total revenue of £46,047, compared with 539.908 for 
1909-10, 

The generating cost was £13,505 ;. distribution, £2,919; rents, rates 
and taxes, £4.640; and administration, £1816. The net profit was 

22,957 and the balance brought forward £1,259. The present capital 
debt is £241,885. Tae number of units sold during the year was 7,720,018, 
against 6,144,007. 

Hastings.——The income of the electricity department for the year 
ended March was £18.398, including £13.206 from the sale of current 
(at average price of 5:385d. per unit), £3,677 from publie lighting. 
£600 interest and sinking fund charges upon loans chargeable to 
Public Lighting Committee and £679 meter rental. 

The total expenditure was £9,138, including £5,203 for generation, 
£735 for distribution, £819 for public lamp maintenance, £471 rent, rates 
and taxes, £1,492 management and £328. special charges. The gross 
profit was £9,260, and after providing interest (£5,167), loans and sinking 
funds (£5.711) and bad debts (£59) there was a deticit of £1,677, against 
£2,919. The outstanding debt is £113,840. 015,007 units were gene- 
rated, against 846.240, and 812.397 units were sold, against 731,914. 
There are 115 ares and 320 incandescent lamps, against По and 1.357 
respectively in 1910. ‘The total maximum supply demanded was 
550 kw. (530 kw.) ; there are 1,153 (1,007) consumers, with the equiva- 
lent of 40,697 (39,823) 30-watt lamps connected. The load factor was 
15:08 (15-76) per cent. The total costs were 2.444. (2:86d.) per unit, 
and coal and other fuel cost 0:86d. (1-064.). 


Kettering. The accounts of the electric lighting department for 
the year ended Merch show total receipts £10,140, including £7,124 
nett from sele of current for private lighting, £877 from publie light- 
ing and £1,420 from rental of motors, meters and are lamps, 

Total expenditure was £4,912, and included £2,718 for generation, 
£744 for distribution, £254 for public-lamp maintenance, £137 for rent, 
rates and taxes, £812 for management and £246 special charges. Gross 
profit was £5,228, and after paying interest (£1,751), instalments of money 
borrowed (2.477) and taking into account £444 brought forward, the 
balance carried forward was £1476. The existing debt is £46,270, 
against 647.747; 1,048,314 units were generated: 917,952 were sold to 
private consumers and 1.100 by contract and 62,042 units were supplied 
to the public lamps (30 arc lamps combined with 60 incandescents, 229 
half-night and 19 all-night lamps.) ‘The total maximum зарру de- 
manded was 624 kw. 


South Shields. —The annual report of the tremwevs menager (Mr. 
L. E. Harvey) for the year ended March 31 has been issued. 

Tratte revenue was £29,046 (8-627d. por car-mile), and after paving 
ex penses (including interest and sinking fund) there was a profit of 52.344, 
an increase of £693 compared with 1909-10. The improvement is due 
almost entirely to economies effected in the current bill. Working ex- 
penses (£18,493) were practically the Rame as last year, except for the 
saving in cost of power and the increase in. permanent. way expenses. 
Tne number of units consumed was 914,046, from which had to be de- 
ducted 11.026 sold to power consumers, 1,310 used by the watering car 
and 2.654 used in the workshop, leaving $99,056 units for traction pur- 
poses. In the previous year the figure was 1,070,343, the total saving in 
traction current being 171.319 (or 16 per cent.). Tne eost of current for 
the past 12 months was £25,367. 14s. əd., an average of 1.44. per unit, 
and the cost of the units used for traction was £5,282. 11%. 8d., а reduction 
of £900. Из. 74. ‘The number of miles run was 808,062-12, ап average of 


of the kingdom. 


(l5 7d.) for publie. lighting. 


Е EROR RE E ERO rr rr ED RUNE UE IRE верно рез, 


1:113 units per car-mile used, against 1:326, a reduction of 16-06 per cent. 
Those results were due to use of meters on the cars, which had taught 
the drivers to economise in the use of the current. 
for the year were the fifth lowest in the kingdom, exclusive of costs for 
power, over which the tramway undertaking had no control. 
ber of passengers carried was 9-01 per car-mile, against 9-94 for the whole 
Owing to the reduced consumption. the average price 
per unit had increased to 1:409d., against 1353. 
was 7,275818. The capital expenditure is £172,255. 1s. 6d. 


West Hartlepool.—-The :ecounts of the electricity depzrtment show 
capital expenditure &92.548 (increase £457). of which £31,770 has 
been repaid or placed to credit of sinking fund or reserve. 

Revenue during the year to March last was £15.974 (against £15,338 in 
previous year): working expenses 8.506 (£8,650), gross profit. £7468 
(£6.888), and net surplus, after providing for capital charges, £1,506 
(£1.128), This has been carried to reserve. 
sold (against 0-41. in previous vear), works costs were 0734. (0.724 ). 
and total costs 0-88d. (0:04d.), or 154d. 614.) including capital charges. 
Average prices obtained were 1-624. (1:670.) for private supply and ХӘ. 
The maximum supply demanded was 


Loss kw. (1.070 kw.) 2,496,142 (2.387.222) units were generated, 


2.113.558. (1.998.508) supplied to private. consumers by meter and 
60.339 (59,686) to pablic lamps. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The то Edition 
of the Big Blue Book is READY, price 153., post 
free in the United Kingdom, 153. gd. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and bas been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, a8 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a bandy 
form. These are included in the топ: Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Secretary of Н.М. Orrice or Works invites tenders for 
providing and erecting at the South Kensington generating station 
complete surface-condensing plant. capable of dealing with 15,000 lb. 
of steam per hour, together with the necessary gantry and stenchions. 
Forms of tender and further information may be obtained at H.M. 
Office of Works, Engineering Division, 55, Whitehall, London. S.W.. 
and tenders addressed to the Secretary must be delivered by Пали. 


of Friday, June 30, at Ntorey's Gate, London, S.W. See also an 
advertisement. 


The Commissioners of H.M. Works AND Ревыс BUILDINGS s 
invite tenders for the supply of hemp and steel wire lift ropes during 
three years from July 1. Forms of tender. conditions oi contract, 
&e., from the Storekeeper, H.M. Office of Works Stores, 12. Lambet h- 
Palece-road, London. К.Ю. Tenders by 11 a.m. of Monday, June 12. 
to the Secretary, H.M. Office of Works, Ntorey'3 Gate, London, S.W. 
See also an advertisement. 

KETTERING Urban Distriet Council invite tenders for the supply. 
delivery and erection at their electricity generating station ol 
extension pipework, oil eliminating plant, «е. Copies of specifie tion 
and general conditions of contract from the Clerk of the Council. Mr. 
John Bond, Council Offices, Kettering, where tenders must be 
delivered by June 19. Specifications, general conditions and draw- 
ings can be seen at, but not obtained from, the offices of the consul mg 
enyineers, Messrs. Kennedy & Jenkin, 17. Vietoria-strect, West- 
minster, S.W. See also an advertisement. 


The operating costs 


The num- 


Passengers carried 


Fuel cost 0-394. per unit 
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Tenders are invited up to July 19 for the supply of insulators, 
telephones, copper and iron wire to the Postmaster-General's Depart- 
ment in QUEENSLAND. Tender forms and specifications from the 
Commonwealth office, 72, Victoria-street, London, S.W. See an 
advertisement. 

The Council of the Metropolitan Borough of РоргАв invite tenders 
for supply, delivery and erection of one 3,000 kw. turbine alternator, 
complete with surface condensing plant; two water-tube boilers 
with superheaters, air heaters, fans and chimneys; one 30-ton elec- 
tric overhead travelling crane and water softening plant. Specitica- 
tion and form of tender from the borough electrical engineer and 
manager (Mr. J. Horace Bowden), Glaucus-street, Bromley-by- Bow, 
E. Tenders to the town clerk (Mr. L. Potts). Council Offices, High- 
street, Poplar, London, E., by 10 a.m. Monday, June 19. 

Огонам Corporation Electricity Committee invite tenders for the 
supply, erection and delivery of one 1,200 kw. mixed-pressure stcam 
turbine, coupled direct to two d.c. generators in tandem, together 
with barometric condenser, pumps, &c. Copies of specification, 
general conditions, &c., from the borough electrical engineer, Mr. S. 
Wilmott Newington, Greenhill, Oldham. 

SrEPNEY (London) Borough Council invite tenders for 12 months’ 
supply of ampere-hour meters, demand indicators and time switches 
and arc-lamp carbons. Specifications, general conditions and forms 
of tender from the borough electrical engincer and manager (Mr. 
W. C. P. Tapper). Tenders to 27, Osborn-street, London, E., by 
noon June 8. 

Barnes Council require tenders by noon June 9 for supply of 
pipework, 600 kw. generator panel and 1 mile of three-core. paper- 
insulated lead-sheathed and steel-ermoured cable. Specification, 
&c., from the engineer. 

Devonport Electricity Committee want tenders by noon June 8 
for 12 months’ supply of d.c. meters, paper-insulated cables and 
rubber-covered wires. Forms of tender, &c., from the Borough 
Electrical Engineer. 

SWINDON Corporation require tenders by noon June 20 for the 
supply and erection of a 220-cell battery, ал automatic reversible 
traction booster. a three-wire hand-regulated booster, and switchgear. 
Specifications, &с., from the Borough Electrica! Engineer. 

NTEPNEY (London) Council require tenders by noon June 15 for 
the eonstruetional steel work of a sub-station at Wapping. Form 
of tender, &c., from the Borough Engineer. 

SWANSEA Corporation require tenders by noon June 13 for the 
supply of с.с. motors and starting switches. Forms of tender, &oc.. 
from the Borough Electrical Engineer. 

BELFAST Asylum Committee require tenders by noon June 12 for 
the electric lighting of two villas at Purdysburn. Specifications, &c., 


from the Town Clerk. 
ВЕСКЕХНАМ Council want tenders by 4 p.m. June 12 for the wiring 
of houses, Forms of tender, &c., from the engineer, Electricity 


Works, Beckenham. : 

Heston and IsugwoRTH Council require tenders by noon June 14 
for supply of metallic filament lamps for street lighting. Particulars 
from the Engineer, Electricity Works, Hounslow. 

WORTHING Corporation require tenders by noon June 12 for 
supply and erection of two Diesel oil engines and с.с. generators. 
Specification, &c., from the Borough Electrical Engineer. 

MExBoroven Council want. tenders by June 10 for supply of 
balancer-bouster set. Specification, &e, from the Electrical 
Engineer, 

STOCKPORT Electricity and Tramways Committees require ten- 
ders by noon June 14 for su pply of overhead material, ironmongery: 
castings, oils, paints, waste, &c. Forms of tender from the Engineer. 

Гохоох County Council require tenders by 11 a.m. July 4 for four 
electric traversers for car-she:ls. Specification, &c., from the Clerk. 

Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switchboard, &c., 
ог one automatic or semi-automatic switchboard, &c., and up to 
June 27 for supply of 1,400 protectora for use on main distributing 
frame at magneto exchanges to the Postmaster-General’s Depart- 
ment, Vicrorta. Tender forms, ‘&c., from . 12, Victoria-street, 
London, S.W, E 

The Town Clerk, WaNaANUI, N.Z., will receive tenders until July 12 
for supply of generating plant, gas-producing plant and battery and 
booster for the Corporation tramways. Specification can be seen 
at 73, Basinghall-street, London, Е.С. Local representation is 
necessary., 

The Austrian State Railways Department. LEMBURG, will receive 


tenders on June 15 for supply of electric carbons, &с. 


CALARSHI (Roumania) municipal authorities invite tenders for a 
35 years’ concession for electricity supply in Calarshi. Provisional 
deposit of £480 will be required with tenders. 

The Chairman of the Board of Control, WINNIPEG (Canada), will 
receive tenders until 11 a.m. July 3 for supply end installation of a 


police patrol telegraph system. 
NAPLES Municipal Authorities require tenders by July 9 for supply 
and installation of the following plant in connection with the supply 
of electric power to Naples from the river Volturno ; 
1. Tubing and accessories for harnessing the water at rate of 7,000 litres 
a second and for the fall of 190 meters; upset price 702,900 lire (£28,110.) 
2. Machinery and apparatus for hydro-electric power station, trans- 
mission line (about 57 miles), and transforming station; upset price 


1,000,000 l'r: (£40,000.) 
Tenders to Presidente de] Consiglio Generale del’ Ente Autonomo 


Volturno, Naples. 
Manufacturers who are prepared to supply 600 km. (372 miles) copper 
wire 8 mm. dia. are invited to communicate with the Direzione dell' Ente 
Autonomo Volturno, Naples, who after two months from April 10 will 
send invitations to tender to firms whom they consider suitable. 
Conditions of tender, &c. (in Italian) may be seen at 73, Basinghall- 


street, London, E.C. 
TENDERS RECEIVED AND ACCEPTED. 


5t. Paneras (London) Council received the following tendera for 
aupply of a 1.000 kw. generator to King's-road gencrating station :— 

Bruce Peebles & Co. (accepted) £2,500. Crompton & Co. £2,236, 
Siemens Bros. Dynamo Works £2,240, British Westinghouse Co. £2,232, 
£2,390 and £3,163, Brush Со. £2,625, Electric Construction Co. £2,775, 
General Electric Co. £2,896, Dick, Kerr & Co. £3,140, J. H. Holmes & Co. 
£3,150, British Thomson-Houston Со. £3,191, Lancashire Dynamo and 
Motor Co. £3,207. 10s., Vickers Limited £3,754, Ernest Scott & Mountain 
£3,845, Rees Roturbo Mfg. Co. £4,020. 

The electrical engineer (Mr. S. W. Baynes), in a report on the tenders, 
stated that the two best offers were thos: of Bruce Peebles & Co. and the 
second alternative of the British Westinghouse Co. Although the efti- 
ciencies of the British Westinghouse rotary would represent a saving in 
cost of running so far as coal consumption was concerned, the Bruce 
Peebles set would require fewer auxiliaries, and would consequently be 
less expensive to maintain, and would also be easier to manipulate. In 
comparing the cash prices of the two offers, extras to the switchgear to the 
value of £180 would have to be provided by the Council in the case of the 
British Westinghouse Co.’s offer, 80 that the two tenders would work out 
as follows: Bruce Peebles & Co. £2,500, British Westinghouse Co, £2,570 

$t. Pancras (London) Council have received the following 
tenders for supply of high-tension cables :— 

Western Electric Co. (accepted) £904. 23., Standard Cable Co. £829. 198., 
Aubert, Grenier & Co. £891, Johnson & Phillips £919. 12s., W. T. Hen- 
ley's Co. £925, Siemens Bros. & Co. £933, British Insulated & Helsby 
Cables £941. 12s., Union Cable Co. £950. 19s., Felten & Guilleaume 
Carlswerke £055, W. T. Glover & Co. £957, Callender's Co. £968, General 
Electrie Co. £1,053. 88. 4d. 

The Electricity and Public Lighting Committee, reporting on the ten- 
ders, stated that the works of the two lowest- mentioned tenders are 
situated abroad, and if either of the offers were accepted it would involve 
loss of time and expense for the electrical engineer to attend and test the 
eable before delivery. 

St. Paneras (London) Council have also accepted the tender of the 
Albion Clay Co. for supply of stoneware ducts, at £297, 1s, 5d. 

On Tuesday the Lendon County Council were recommended to 
accept the tender of Walter Scott (Ltd.) for tramway rails at £9,700. 

Some particulars of the other tenders received appeared in our issue 
of May 19 (page 232), and Mr. Н. Ward moved that the recommendation be 
referred back so that the question of the acceptance of the lowest. tender 
(for German rails) should be taken into consideration. He said that 


although half a dozen English firms were invited to tender, only one sub- 


mitted a tender. After discussion the amendment was defeated and tlie 
Committee's recommendation adopted. 


Hammersmith (London) Council have accepted the following 
tenders :— 

Dorman, Long & Co., foundations for new turbo-generator, £36.0s.8d. ; 
Ferranti (Ltd.), equipment of turbo-panel, £180; Pontifex & Co.. street 
lanterns for metal tilament lamps, £268. 15s. ; British Thomson-Houston 
Co., © Tirrel " regulator, £105. 

Ilford Council have aecepted the tender of the Union Cable Со. 
for foreign-made cable at £1,304. There were seven tenders for 
British and four for foreign-made cable, and the lowest tender for 
British- made cable was stated to be £400 higher than the amount of 
the accepted tender. | 

Margate Council has accepted the tender of Kingston & Со. for 
wiring the new pavilion at £729. 15s. (There were 24 tenders, varv- 
ing from £729. 15s. to £1,250.) The Council also has accepted the 
tender of Stuart & Moore for fire alarms at £32. 15s. 

Kingston-on-Thames Council have accepted the tender of Siemens 
Bros. & Co. for 880 vd. 0-1 sq. in. 1.6. cable at £185 ; and that of the 
Craigpark Electric Cable Co. for 440 yd. of 0*05 sq. in. h.t. cable at 


£73. 2s. 64. 
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The Р.Р. Battery Co. (Ltd.), of Bakewell, have secured the con- 
tract for the new storaze battery at Aldershot, 


Bristol Docks Committee have accepted the following tenders :— 

Railway & General Eng. Co., permanent way requirements; Johnson 
& Phillips, eables and wiring for new sheds at Royal Edward Dock ; 
J. H. Tucker & Co., main switchboard, &e. ; Simplex Conduits (Ltd.), 
conduits. | 

Rochdale Tromweys Committee have accepted the tender of the 
J. G. Brill Со. for 10 pairs of tramear trucks; that of the British 


Westinghouse Co. for m»znetie brakes; and that of the Brush Co. 
for esr bodies. 


Stoke-on-Trent Council have secepted the tender of Siemons Bros. 
Пульт Works for two 600 kw. motor generators at £2,385 : and 


+4 


thet of Callender's Co. for moins end feeders at £14,185. 


Hull Electricity Committee have accepted the tender of J. T. 
Levitt («t £10,999) for extensions of the electricity station buildings 
and thet of G. H. Panton & Son £799) for sub-station. 


Bolton Tramweys Committee have placed èn order with E. Dew- 
hurst for a itomatic tramway signals. 


Barnstaple Council hove accepted the tender of H. В. Willisms 
& Co. for wiring the Rock Park bandstand at £29. 


Blackpool Council have placed an order with J. W. Fielding & Co. 
for wiring the new Carnegie library. 


Eecles Couneil have accepted the tender of Matthews & Yates for 
three eyclone eleetrie fans for the Town Hall, with wiring, at £63. 


Maidstone Council have placed an order with the Bembridge 
Patent Flexible Shaft Co. for a rail grinder at £54. 11s. 6d. 


Barking Council have accepted the tender of A. E. Synes for the 
erection of extensions to the electricity station buildings, at £2,497. 


Mixed-Pressure Turbine.—Queensland Railway Commissioners 
have placed an order with Willans & Robinson, of Rugby, for a 750kw 
Willans impulse-dise and drum turbine, with è General Electrie Co.'s 
two-phose alterastor and surfece-condensing plant. ‘The turbine 
will be capable of giving its normal full load with high-pressure steam 
or with any mixture of high-pressure and exheust steam, end is in- 
teaded for the Ipswich locomotive works of the Government railways. 

Government Contracts, —'l'he following tenders were accepted by 
British Government Departments during April :— 

АЧнитайу.— Бусто4 & Co., Gabriel & Co., General Electric Co., Ingram 
& Kemp. Sir J. Laing & Sons, W. MeGeoch & Со. and Player & Mitchell, 
brackets, pendants, &c. ; British Insulated & Helsby Cables, Edison & 
Swan Co., Evered & Co., India Rubber, Gutta Percha & Telegraph Works 
Co, W. MeGeoch & Co., Sterling Telephone & Electric Со., Veritys 
Limited, А. Watson & Со. and Westminster Engineering Co., switches, 
Rockets, Ке. 

War Office.— Vudor Accumulator Co. storage batteries; Brotherton 
Tubes & Conduits, Eureka Conduit & Fittings Co., Nettlefold & Sons, 
Perfecta Seamless Steel Tube & Conduits Co. and Simplex Conduits, 
conduit fittings. 

India Office. —D.P. Battery Co., accumulators; British Insulated & 
Helsby Cables, cable; India Rubber, Gutta Percha & Telegraph Works 
Co, cable core, &e. ; Veritys Limited, fans: Bullers Limited & Taylor, 
Топик ИЯ & Co., insulators; British Westinghouse Co., motor, Фе, 

Crown Agents: for the Colontes.—General Electric Co., electrical 
materials. 

Office of Works.—J. C. Christie, electric bellhangers’ work, 

General Post Offiee.— Western. Electric Co, telephone apparatus; 
Houghton’s Limited, battery boxes; British Insulated & Helsby Cables 
and Johnson & Phillips. paper-core cables; Western Electric Со. $. & c. 
core cable; Siemens Bros. & Co. and Telegraph Construction & Main- 
tenance Co., submarine cable: J. В. Crompton & Bros, tinfoiled con- 
denser paper; J. C. Fuller & Son, flameproof wire; W. J. Purse & Co., 
electric lighting of new money order office, Holloway, London; British 

Insulated & Helsby Cables, local telephone exchange equipment at 
Wimbledon; Marconi's Wireless Telegraph Co., wireless telegraph power 
plant for Crookhaven. 


BUSINESS NOTICES. 


Messrs. W. Т, Glover & Co. ask us to state thet, owing to the 
resignation of Mr, Scott, of Glasgow, who has represented them for 
many years, they have appointed Mr. MelEwan (who hes for è con- 
sidereble period represented them in the East of Seotlend) es their 
sole resident representative for the whole of Scotland. They will 
continue to carry large stocks of rubber-insulated cables at Glow 
(196. St, Vinceat-street) and Edinburgh (9. Clyde-street ). 


Walter Trevelvon Wright and Jos. Miller (trading as the Electric 
and Automatic Engineering Co. and the New Enterprise Co.), George- 
street ond 1, Watts-place, Chatham, have dissolved portnership. 
Debts by Mr. Wright. 

Geo, Bradwell, the younger, snd Matt Jennison, electrical engineers, 
formerly of 4. St. Ann's-square, Manchester, and 77. Victoria-street 
South. Grimsby, have dissolved partnership. Debts by Mr. Jennison. 


| 
pushes, wire, cssings, clectrie fittings, switches, lemps, lamp- 
yrriers, eight cleetric motors, seven drilling machines, touls, &e. On 
view day prior to sle. 
Balfour House, Finsbury-pssvement, London, B.C.. on the premises ; 


end of the Auetioneers, 624, Alkdersgate-street, London, EC. Nee 
advertisement. 


assets estimated £51. 15s. 6d., deficiency £391. 4s. 
ness without capital as an electrical engineer and clectro-plater in 1899 
partnership, which traded at first as the West Bromwich Electric 
Light & Power Co., and later as Richardson & Carlmark., No balance- 
sheets or profit and loss accounts were ever prepared beyond rough estt 
mates, which were not retained. The partnership was dissolved in Мау, 
1910, there being at that date a deficiency of assets to meet the firm 3 
liabilities of about £280. 
to 580. The matter was lft with the O.R. 


The Globe Electric Co. have taken up the manufacture of signs 


and have acquired additional space at 11, Farringdon-avenue, 
London, B.C. 


General Electric and Westinghouse Interests. —It is announced that. 


оз from April 30. the cgreement relating to overlapping patents 
entered into in 1896 between the General Eleetrie Со. of New York 
and the Westinghouse Elcctrie & Mfg. Со. of America has expired, 
and, being considered no longer necessary, will not be renewed. 


де 


Sale by Auction.— By order of the receiver (Мг. G. E. Cortield) 


of the Ferabin Lemp cad Electrics! Accessories Co. (Ltd.). Mr. 
Freak G. Bowen will sell by auetion on the premises, 41, New-street 
Mews, Dorset-squere, London, Wa on. Wednesday, June 14. èt 
] o'elo^k, Che extensive stock, plent ead mechinery of eleetriced 


sagNGory moaufoeturers including 3.000 battery cases, pendants. 
тоске sod dBateraa, glos shades and globes. electric bells end 


е Морцеѕ of Messrs. Corfield & Cripwell, 


BANKRUPTCIES, LIQUIDATIONS, &e. 


The first meeting of creditors of John D. Carlmzrk. electrical engi 


neer, West Bromwich. wes held èt Birmingham on Fridz y. 


* . » О . " 5 ы 1 
The statement of affairs showed liabilities ex pected to rank 2.19.00. 
Debtor began busi- 


Debtor had als» private liabilities amounting 


A dividend is to bs psid to creditors of A. С. А. Wampech, elec- 


trico! engineer, Formby Lodge, Nezsbrook.rosd. Hythe. Сепз f? 
Mr. J. O. Morris, 684, Costle-street, Canterbury, by June 10. 


А i эй 
А meeting will be held 2% 10, Welbrook, London, Е.С, on June 26 


to recive &) ac2,unt of the winding-up of the Brockie-Pell Are 
Lemp (Ltd.) 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. А 
Nora. —The wndermentioned Applications (except those marked t) are not 23 
public inspection until after acceptance of Complete Specifications. Those marie hed 
open for inspection 12 months after the date attached to them, if they have nol been puo pide 
previously in the ordinary course. Names within parentheses are those of CON att f 
of inventions, When complete Specification accomvanies application, an aster isk isa р 


April 5, 1911. 
8.446 Е: еу. Batteries. 
8,460 BARTON & CARTER. Earthing device. | А Divided 
8,484 Martyn. Bonding devices for electric cables and electric fittings. ( | 
application on 9.921 10. April 23.) 
8.489 Barbour. Control of alternating-current electric motors. 
8,515 Jounson. Switches. | che ay (Con- 
8,524 Маски, Arrangement for producing sliehtly damped electric oscillations. r 
vention date, 2 2 10, Austriac * stant 
8,530 STEVENS. ' Means tor economically charging batteries from а supply at con 
potential. 


April 6, 1911. 
8.585 CuiGER. Tim? switches. 


8,589 Carrick & СкЕЕММООР & BatLry. Direct-current machines. . rs." 
8.591 Siemens Bros. Dynamo Works ё LYDALL. Speed control of electric moto Sat 
8592 Siemens Bros. Dynamo Werks & Kross. Starting of alternating--uT 
electric motors. 
April 7. 1911. 
8.656 EwaGiscH, Brush for electric engines, 
8.665 Barron. Electrical toasting and like heating apparatus. a trical 
8.088 Ropins & WatrogD-OxovT. Method of providing temporary auxiliary elec a 
current in case of failure or partial failure of the main source of suplpy, : 
apparatus and appliances connected therewith. 
8.710 WERNER. Sparking plugs. ; iehtly 
8.712 Ges. FUR DRAHTLOSE TELEGRAPHIE м.в.Н. Arrangement for producing slig 
damped electric oscillations. (Convention date, 2,11,10, Austria.) 
8,720 PECHIN. Rotary electric contacts. * 


April 8. 1911. 
8.767 DRuosgID T. Switches. (Addition to 9.399.10.)* tion 
8,783 Lewis. Control systems for alternating-current electric motors. (Convent 
dat», 9 4 10, United States.)* 


8,798 Вилль. Electrically controlled grab hoisting gear. (Convention date, 10/10/10, 
Germany.)* 


8,896 Lopce & Rosinson. Wireless teleeraphy . 
April 10, 1911. 

8.846 Тномзом. Hand and belt electric lamps. 
8,853 Тлугов. Changing the frequency of alternating-current systems. . -ancally" 
8,890 Davey & Co. ё TowrtER. Controlling gear for or connected with electrically 

driven hydraulic pumps.* 
8,899 NicHoLsoN & Brooking,  Electrically-controlled valves. 
8,943 Woops. Driving of alternating-current motors. 


April 11, 1911. | | J with 
8,951 STEEL, РЕЕСН & Tozer & Bowen. Electric maenetic liftine-appliances used W 
cranes. (Addition to 32,075.10.) 


8,978 Согозснмтот. [ntensifying of weak alternating currents. (Convention date, 
11/4/10, Germany.)* 


{1 
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Electrical indicators for railway signal lamps. 


Supporting shades or elobes of electric or like lamrs. 
Electric furnaces for treating 


8981 WELCH. 


8,985 MANSBRIDGE. 
8,496 Lucecke & IMPERIAL LAMP Works (BRIMSDOWN). 


metal filaments and method of manufacturine same.* 
8.998 Lake. (Jacob Esdaile Florence, U.S.)  Electnc furnaces.* | 
(Weston Electrical Instrument Co., U.S.) Electrical measuring instru- 


9.000 LAKE. 
ments.* 
9.005 PiNrscH's Patent LicHTING Co.. & Vinar. Electric switches.* 
9.038 Creswick & BENTHAM. Cartridge fuses for electrical purp-oses. © 
9.050 LoB&EL & BritisH Ever READY a Co. Portable clectric lamps.* 
pril 12, 1911. 


9.070 FiscHER. Electric furnaces and the like. 
9072 HEcHT & DowpELL. | Arc lamps. 
9.112 MibctEv & VANDERVELL.  Dynamo-electric machinery. 
Suspension devices for dynamo-electric machines. 


9,141 Stone & Co. & DARKER. 
9.142 Jensen. (Clement International Eng. Corpn., U.S) Telephone exchange 


systems. * 
SPECIFICATIONS PUBLISHED. 
1910 SFECIFICATIONS. 


1,299 Martin. Telephone systems. 

1.42] KeitH. Telephone systems. 

1,422 Fares. Telephone systems. 

1.423 Dicker. (Automatic Electric Co.) Telephone systemz. 

5.765 Hirst & Broxk. Electric motor starting and controlling apparatus. 

8371 Boot & BoctH. Installations of electric incandescent lamps connected in series. 

8.834 HApFiELD. Tramway points. 

8,603 SEFTcN-JoNES (Soc. pour l'exploitation des Brevets d'Aoeuillage Samaia). 
Actustine the peints of tramways. 

8.984 В.Т.-Н. Co. & Gray. Electric incandescent lamps. 

8388 GriscaL & British Vitrite Works. Manufacture of baszs for electric lamps. 

9.082 CowrER-CorEs. Electro-deposition of iron. . 

9.097 ApAMS Mro. Со. (Cutler Hammer Мік. Co.) Controllers for electric motors. 

9.129 WALKER & SEAMAN. Apparatus for electro-plating. 

9.153 TRIER. Switches, cut-outs, and the like. 

9,171 & 9.276 ApAMs Mra. Со. (Cutler Hammer Mfe. Co.) 


motors. 
9.199 & 9.278 ApAMs Мес. Со. (Cutler Hammer Mff. Со.) 
9,373 BAtACHOwSKY & Carre. Regulation of dynamo-electric machines. 
Addition to 23.742 02.) 
9,603 Martow & Faye-Hansen. Protzctive apparatus for alternating-current distri- 
bution systems. 
9.611 Gray. Electric ovens. 
96]5 BeurTRLL. Incandescent electric lamps. (21,4, 29.) 


9.558 Reip, Material for electrical insulation. 
1911 SPECIFICATIONS, 


1.614 CResuBR. Connectine electric wires to lamp-holders. 
2317 Siemens Bros. DvuAMO Works, К!ЕЕЗЕВ & Koss. Ventilation of dynamo- 
electric machines. (Addition to 5,118 10.) 
3.268 В.Т.-Н. Co. (С.Е. Co., U.S.) Varour electric devices. 
7.876, Dn & 7,878 Fares. Telephone systems, (Divided Application оп 1.422/10. 
111.) 
Arraneement for electrically transmitting compass positions -to а 


7,906 В:=смА52. 
distances,  (31,3;10.) 


Control systems for electric 


Co trol'inz electric motors. 
(26;4,09. 


COMPANIES' MEETINGS AND REPORTS. 
ANGLO-PORTUGUFSE TELEPEONE СО. (LTD.|.—At the meeting on 


Tuesday Mr. H. Allen said that was the fourth time in succession they 
had paid 8 per cent. dividend with a closed capital account and a very 
progressive business; Having regard to the general position of affairs in 
Portugal, it behoved them at the present time to keep their eyes on their 
cash resources. In their last 10 years their gross income had increased 
from £19,223 to £54.39} : their gross profit from £4,967 to £21,614, and 
their net profit from £3,519 to £17,330. Their income in the last 10 years 
had increased nearly 200 per cent. and their profit nearly 500 рег cent.. 


whilst in the last five years their income had increased about 80 per cent. 
If they were given a little more latitude 


and their profit about the same. 
under their concession in the management of their business in Portugal, 
They had in common with other employers 


they could do even better. 
At Oporto in 


of labour in Portugal one or two strikes to trouble them. 
Particular it looked at one time as if they should have serious trouble. 
hanks, however, to the courageous and firm handling of the situation by 
their local manager (Mr. Street) the strike was effectually stamped out 
and their business in Oporto was pow working normally. At Lisbon, he 
Was given to understand, they had been rather more fortunate than some 
ether employers of labour. “They were carrying a larger sum to reserve 
(210,000 against 57.500), but they carried forward about £500 less. 

BANBURY & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— It was reported 
at the meeting last week that the total capital expenditure at Dec. 31 
last was £26,052, 12s. 3d. "Phe year's revenue was £3,075. 15s. 0d., ard 
after deducting expenditure (£1.968. His. Sd.) and adding balance forward 
there remained. £1,113. Is. 24. The directors recommend a dividend 
of 25 per cent. on the ordinary shares. ‘The demand for electrical encrey 
for lighting and power continues to increase, the equivalent. of 20.867 
8 c.p. lamps being connected, against 18.173 8 c.p. т 1909. 

BIRMINGHAM & MIDLAND TRAMWAYS (LTD.)—'i'ho total revenuc for 
"о vas £102,618, compared with £99,713 for 109. The ex penses were 
173.103, against £48,710, After providing for all expenses chargeable 
to revenue, including repairs, maintenance, sums payable to corporations 
and placing £3,000 to renewals, there remains £45.915, added to £149 
brought forward, making £46,064. Deducting interest on loans (6.812) 
and interest on debenture stock (£15,178) the balance was #24.072. After 
deducting £4,228 for debenture sinking fund and the preference dividend 
(£11,537) there remains #8.306. The directors recommend a dividend 
of 2 percent. on the preferred ordinary shares (£7,009), in placing £1,000 
to depreciation and reserve, and to carry forward £306, The gross receipts 
from the tramways were £48,025, against £46,477; and gross receipts from 
lighting and power 626.737. increase £6,942. The capital expenditure 
during 1910 was £31,017 (£444 on tramways and £30,573 on lighting). 

At the meeting on Wednesday the Chairman (Mr. C. 5. B. Hilton) said 
they had made distinct progress and were able to recommend a slightly 


917 


They had now turned the corner, and they looked 
The loan 


increased. dividend. 
forward to the future with a certain amount of contidence. 
from the Shropshire Power Co. remained practically at the same figure, 
and the directors had decided to write down the investment in the Motor 
Omnibus Со. The traction section during the past four years had. in 
spite of all drawbacks, shown steady if somewhat slow growth, while 
the lighting section had more than justified the hopes he expressed last 
year. and shows largely-increased gross receipts and a satisfactory ratio of 

The electric light section had also increased from £8,303 to 


ex penses, 

£26,737. The expenses of both sections had decreased, and the position 

generally showed good progress. That those improved results were not 

reflected in improved dividends to the extent they should like was chiefly 
He 


due to the lower returns on their investments in other companies. 

had to announce with much regret. that their general manager (Mr. 
Cramp) had retired. He has been with the company for over 16 years, 
and during that period he had rendered valuable and ungrudging service 
to the company. They had parted with him with very great regret, but 
they had been fortunate in obtaining the services of Mr. W. G. Bond to 


Mr. Bond, until he took the position, was one of the 


replace him. 
Не had а knowledge of 


directors, and therefore well known to them all. 
the business and an interest in it, and he was in every way qualified to 


succeed Mr. Cramp. 
BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The directors’ report 
for 1910 shows gross profit £28,200, but debiting general charges and main- 
tenance, and debenture and other interest, there is an adverse balance of 
£10,800. The amount now standing to debit of profit and loss account 
(£61.100) and the fact that depreciation not yet provided for has taken 
place in certain of the company's investments point to the nesessity of an 


early re-organisation of the share capital. 
CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—' The accounts for 
1910 show a balance of £55,838. 11s. 10d., making, with £42,202. 9s. 10d. 
from 1909, 498,041. 15. 81. Deducting debenture interest (£13,500), 
preference dividend (£10,000) anl depreciation of buildings, plant 
and machinery (£8,217. 12s. 7d.), the available balance is £66,523. An 
ordinary dividend of 10 per cent. (less tax) or 10s. per share (5s, paid 
in November) requires £17,500, and a bonus of 5s. per share (less tax) 


£8,750, carrying forward £40,073. 9s. 1d. 


DEVONPORT & DISTRICT TRAMWAYS CO.—During 1910 £79. 145. 24. 
ig the total £162,467. 14s. Па. 


was expended on capital account, making 

The total revenue for the year was £22,902. Is. Id., an increase of 
£3.155. 188. over 1909, but expenses increased &1.401. 148. 2d. Deduct- 
ing all expenses, the surplus is £571. 179, 1d., which is carried forward. 
The increase in receipts and expenses is partly due to the fact that the 
company is again working the lines leased from Devonport Corporation. 
The inspector appointed by the Board of Trade to test the meters 
measuring the energy purchased. from the Corporation. reported in 
November last that the meters were reading fast and ordered. certain 
adjustments. Meters have been fixed on all the company's cars, and as 
a result of the more careful driving there is a substantial reduction in the 


amount of electrical energy consumed. 

HONG KONG ELECTRIC CO. (LTD.)— t the recent mecting. Mr. J. W.C. 
Bonnar said the result of the past year's working had been satisfactory, 
showing a balance of $177.716710, compared with 816959548. In 
view of the increased use of metal filament lamps and of the rebates given 
to large consumers that result must be gratifying to them. That had led 
the directors to consider the advisability of purchasing another Diesel 
engine to meet the increasing demand for current, and they expected 
shortly to place an order for a larger engine than those at the staton. 
They proposed to pay a dividend of 12 per cent. and a bonus of 1 per cent. 
The sum set aside for depreciation was large, but it was necessary. The 
efliciency of the company depended largely on their keeping up to date. 

JOHNSON & PHILLIPS (LTD.)—Mr. Robt. W. Blackwell, presiding at 
the meeting last week, said the balance-sheet marked a distinct advance 
over the position to which the company was brought by the bad business 
of several succeeding years. They suggested that а considerable sum 
should be written off for depreciations during the present year, owing to 
the fact that during the period of their greatest depression, some three 
years ago, some question arose as to whether they had properly and 

As to the general business of the com- 


sufficiently seen to those items. 
раму. he thought they could fairly sav that the corner had been well and 


safely turned. and if the conditions of business in the country continued 


as seemed likely, he thought Johnson & Phillips could look forward to а 
substantial business year by vear. During the whole time of the de- 
pression nothing had been neglected to strengthen the position of the 


company's works, They had done everything that was required to 
maintain them, to throw out old machinery and to bring in new and 
better materials, and their shops and works in general were in a better 
condition to-day than they had been since be became connected with the 
board. In their cable works, and in the shops where they made machinery 
for the manufacture of cables, they had been practically full all the year 
round, and the turnover of the business had only been exceeded once 
during its existence as a company The amount of business in hand at 
present was very large. They had in hand in the works in uncompleted 
orders a sum of £77.508, which was some £30,000 more than they had 
in the same month last year. He referred with regret to the death of 
Mr. Bonner, and announced that Sir Henry Benbow, who had also been 
a member of the board since the registration of the company. hid 


resigned. 

Mr. Thos. Dence, who seconded the motion for the adoption of the 
report and accounts, said that the company enjoved a splendid reputa- 
tion, equal, for the quality of their manufactures, to that of any of their 
competitors. They had amongst their customers practically all depart- 
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ments of the British Government and many foreign Governments, as 
well as British and foreign railways, electric lighting companies and other 
first-class companies and firms, from whom they received regular orders, 
and amongst whom their reputation stood unquestioned. During the 
first three months of the present year the amount of business done con- 
stituted a record, and they had at present sufficient orders and contracts 
in hand to keep the various manufacturing departments employed for 
the next six months. They should have further working eapital to 
enable them to carry out to the best advantage the numerous orders and 
contracts on hand, but they were unable to raisa it by any fresh issue of 
stock which would have to rank behind their debentures. Therefore they 
used the net profit to strengthen their financial position. Had the 
average annual profits of Johnson & Phillips (Ltd.) during the first few 
years of the company’s history been equal to the last years of the firm 
from whom they purchased, the burden could have been borne without 
serious detriment, but, unfortunately, there eame а period of depression 
in the electrical trade, and their company had felt the effects most 
severely. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.\— At 
the meeting on Wednesday the chairman (Mr. R. W. Wallace, K.C.) 
said that during the past vear there had been one or two drawbacks. 
There had been а fire at the Great Boulder Perseverance Сон mine. 
That company was their principal customer, and owing to the fire the 
supply of electricity to the mine was stopped. Nevertheless, they had 
succeeded in increasing their revenue, and that was lirgely due to the 
board's policy of putting down new plint and maintaining the old plant 
from the first in an efficient condition. The new unit was working satis- 
factorily, and now that the Great Boulder Perseverance mine was being 
operated again they were supplying a larger load than during any previous 
month. For April last their profit was double that for the corresponding 
month of 1910, and their prospects for the current vear were extremely 
good. 

LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—('ipital expen- 
diture during 1910 was £314. 15%. 10d.. making, with £31,054. 15s. 8d. 
previously expended, a total of £31,369. 148. 6d. Revenue amounted to 
£2.633. Өз. (an increase of £23]. 5s. 7d. over 1909), and all expenses to 
£2,030. Өз. Id., leaving £602. 19s. Lid. The demand for electrical energy 
for lighting and power continues to increase steadily, and the equivalent 
of 15,457 8 c.p. was connected, against 14,116 8 c.p. in 1909. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)— At the meeting on Mon- 
day Mr. G. Е. M. Cornwallis- West said that the net result of the year's 
working was that they had increased their profits by £164 compared with 
1909. Traffic receipts increased £418, parcels receipts £250, advertising 
receipts £23, sundry receipts £451, and interest on their holding in the 
North Staffordshire Tramways Со. £1,156. Phe total increase in receipts 
was 62,29%, They had carried. 524.162 fewer passengers, put had re- 
ceived a slightly higher fare рег passenger (L:24d. against 1-24.) The 
© fair fare ` system was not a success from the point of view either of the 
publie or of the сотрапу. ‘They ran 29,800 miles more than last year. 
Repairs and maintenance increased by £1,600, over 81.000 of which Was 
accounted for by the increased expenditure on permanent way. 

RIO DE JANEIRO TRAMWAYS, LIGHT & POWERNCO. (LTD), Тһе 
gross earnings of the company's tramway, electric light and power, gas 
and telephone undertakings in April were £211,667 (increase £42,008). 
The aggregate from Jan. ] was £800,356 (increase £155,702). 

URBAN ELECTRIC; SUPPLY CO. (LTD.'.—At the mecting on Wednes. 
day Mr. P. D. Viekett said that in a year in which few electric supply 
undertakings had shown any marked increase in profits there was no 
oceasion to be dissatistied with an increase of 62.403. The profits earned 
by the various undertakings amounted to £47,253, against. £44,849. and 
the net balance was £44,911. During the year, instead of the estimated 
output of 5,800,000 units at 54d. per unit, they had sold less than half that 
number for private lighting, whilst the 6.100.000 units which they had 
gold for power only realised an average of 1:074. per unit. With regard 
to the tramway load, they would have been better off without it. 


ENGINEERING & ARC LAMPS (LTD.) (116,030.) —Reg. May 25, capital 
£3,000 in £1 shares, to take over the аге lamp manufacturing and engi- 
neering businesses carried on at Chingford and St. Albans, together with 
certain rights and properties connected therewith, and to adopt agree- 
ments with the Gilbert Are Lamp Co. (Ltd.) and J. N. Hecht. Private 
company. First directors, J. №. Hecht (chairman). С. Е. Gilbert and 
W. J. Davy. 

JAMES J. GUEST & CO. (LTD.) (115.903.)—Reg. May 23. capital 
£20,000 in £1 shares, to adopt ап agreement with J. J. Guest for the 
acquisition of the business of а mechanical апа electrical engineer and 
manufacturer of grinding machines. Private company. 

PATENT SERIES LIGHTING CO. (LTD.) = (115,997.)—Reg. Мау 23, 
capital £5,000 in £1 shares, to carry on the business of an electric light 
company, е. Private company. First directors, E Booth and N. В. 
Booth. 

TELEPHONE DISINFECTING CO. (LTD.) (116,.001.)—Reg. May 33, 
capital 52.000 in 1,980 ordinary shares of £1 cach and 400 deferred shares 
of Is. cach, to carry on the business indicated by the title. 
pany. First directors, С. E. Evans and А. Е. Withers. 
Finsbury Chambers, Finsbury-pavement, London, Е.С. 


STATUTORY RETURN. 

METROPOLITAN ELECTRIC SUPPLY) CO. (LTD.)—In the return to 
March 28 capital is £1,500.000 in £5 shares (100,000 preference). 200,000 
ordinary and 76,12] preference shares taken up. £5 per share called up 
on 195,936 ordinary and 76,121 preference. £1.860.285 paid, £20320 
considered as paid on 4,064 shares, Mortgages and charges, £408,000, 

MORTGASES AND CHARGES. 

DAVIS ELECTRICAL CO. (LTD.)—Particulars of £2.000 debentures, 
created May 16, have been tiled, amount of present issue being £1,100. 
Property charged, company's undertaking and property, present and 
future, including uncalled capital (subject to £2,000 first mortgage deben- 
tures). No trustees. 

ENGLISH ELECTRICAL CO. :LTD.—I«suc on May 11 of £1,000 deben- 
tures, part of a s^ries of which particulars have been filed, 


Private com- 
Reg. offices 


CITY NOTES. 


mcm mc 


MEMORANDA (June 1).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 24 d. per oz. Conaols 81} —81} for money and 814— 
813 for account. Consols Pay Day, July 3; Stock and Shares Con- 
tinuation Days, June 13 and 28; Picket Days, June 14 and 29; Pay 
Days June 15 and 30; Mining Shares Carry Over Day, June 12. 

Prices оғ Metais (London).—Copper, cash, 55% ; three months 
558. Lead, English, 154 —15 & ; foreign, 150—154. Spelter, 241— 
243. Tin, English, 1964 —1974 ; foreign, 210 cash, 190 three months. 
Iron, Cleveland, cash, 46/5, three months, 47.2. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.) —The directors have declared 
an interim dividend of 3s. 6d. per share, less tax, on the ordinary 
shares. 

CALCUTTA ELECTRIC SUPPLY CORPN, (LTD.)—The number of units 
delivered to. consumers during the five weeks ended March ЗІ were 
801,705 compared with 743.651 units in the corresponding period of и 
For the four weeks to April 28 the units were 787,233. against т» 
in 1919. 

COMPANIES TO BESTRUCK OFF TBE REGISTER.—l'he following will bo 
struck off the Register of Joint Stock Companies unless eause is shown to 
the contrary before Aug. 30 :— 

Amalgamated Dry Batteries, Edison-Gower Bell Telephone Co. (reg. 
Sept. 1. 1898), Elmore's American and Canadian Patent Copper Deposit- 
ing Co. Elmores Foreign and Colonial Patent Copper Depositing Cos 
Elmore's Patent Copper Depositing Co., Elmore's WireMfg.Co South- 
Western Electrical Co. 

MACKAY COYPANIES —'l'he regular quarterly dividends of 1 percent. 
on the preferred and of 11 per cent. on the common shares in the Mackay 
Companies will be paid on July 1 to shareholders of record as they appear 
at the close of business June 10. The transfer books will not be closed. 

METROPOLITAN RAILWAY CO.—Mr. Е. McLaren, M.P., has been 
elected a director in succession to the late Sir Wm. Birt. 

STOCK EXCHANGE NOTICES.—'l'ü^ Stock Exchange Committee have 
appointed June 15 а special settling day in and have granted a quotation 
to a further issue of £600,000 5 per cent. 30- year mortgage bonds of the 
Rio de Janciro Tramway, Light & Power Co., and have granted quotations 
to a further issue of £20,000 41 per cent. debenture stock of the County É 
London Electric Supply Со. (Ltd), $1,847,000 additional consolidated 
mortgage 5 per cent. 50-year coupon bonds of 1952 of the Harana Eletric 
Radway Co., and a further issue of £27.000 41 per cent. first mortgage 
prior lien gold bonds of the Montreal. Water & Power Со. The come 
mittee have been asked to appoint a special settling day in, and granted s 
quotation to £61,400 41 per cent. debentures, 1934, of the Christchurch 
Tramway Board, and also to allow a further issue of £205,480 41 per cent 
perpetual consolidated mortgage debenture stock of the Aion 
Water & Power Co. to be quoted. 

WESTERN TELEGRAPH CO. (LTD.)— The directors have declared the 
third quarterly interim dividend of 3s. per share (tax free) for the 
year ending 30 inst., being at rate of 6 per cent. per annum, 


transfer books will be closed from June 14 to 29 inclusive, and the 
dividend will be payable on June 2]. 


— — — — 


— 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &с, 


NEW COMPANIES. 

А. L. P.SYND. (LTD) (116.021.)—Reg. May 25, capital £20,009 in 
£1 shares (10.000 preference), to construct, maintain and work tramways 
and railways in Buenos Aires and La Plata. Private company. 

ASSOCIATED FIRE ALARMS (LTD.) (116.004.)—Reg. Мау 24, capital 
£160,000 in 60,000. preference shires of £I each and 400.009 ordinary 
shares of 5s, cach, to carry on the business of manufacturers of tire indi- 
catora, extinguishers, escapes and engines, and other implements and 
machinery, &c., and to acquire and amalgamate the undertakings of the 
Pearson Fire Alarm (Ltd.) and the May-Oatway Fire Appliances (Ltd.) 
First directors, G. H. Brown, J. Heal, E. W. Elliott, Н. С. Hall. A. Hair 
and A. D. Fairbairn. Reg. office, Jewin House, Redcross-street, London, 
E.C. 

ELECTRO.FLEX STEEL CO. (LTD.) (115.987.)—Reg. May 23, capital 
£25,000 in £1 shares, to acquire any inventions relating to electric fur- 
naces, the electrical smelting of ores and the refining of metals or to 
electric batteries, clectro-chemical or electro-thermal processes, &c. 
Private company. Reg. office, 56, Collingwood Buildings, Collingwood- 
street, Neweastle-on-Tyne. 
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American Telephony and the Post Office. 


often that such a serious decrease has to be recorded as that 

experienced by the Bolton electricity department during| From the " Daily Mail” we learn that a party of engi- 

the past vear. The accounts of this department for the | neers on the staff of the British General Post Office recently 
paid a visit to the U.S.A. to investigate the development of 
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year ended March 31st last, which were abstracted in our 
last issue, show that owing to several large power con- 
sumers, representing a load of 1,500 kw., no longer taking 
а supply from the undertaking, the output for power had 
decreased by over 1,000,000 units, or 18-4 per cent. The 
loss of these consumers has been due to the Electricity 
Committee being unwilling, in spite of a favourable report 
by the engineer, to offer a supply at a sufficientlv low rate. 
In view of the success that has attended Mr.. A. А. Day’s 


efforts in the past to develop cheap power supply, it is to 


American telephony and that a report giving the results 
of this investigation has been printed for circulation 
among the heads of departments. We do not question the 
desirabilitv of such a course; but as to the details of the 
investigation we are unable to say verv much. because it 


appears that the report is not available—at least to the 
technical press. The “ Daily Mail," however, is evidently 
in a more favoured position, and publishes an interview with 


one of the officials concerned. who gives some account of the 
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more important telephonic differences between this country 
and the United States, as embodied in the report. То most 
people this will seem an unusual procedure. If information 
was to be given to the public we should have expected it to 
be given by the Engineer-in-chief, though perhaps the present 
method is in keeping with the desire for publicity sometimes 
evident in other branches of the public service. Further, 
we should have expected information of this kind to be given 
to the technical press rather than' to any one of our daily 


contemporaries, for such matters are essentially within the 
province of the technical journal. 


payers with electrical energv, the Corporation recently 
refused their consent to the granting of an order to a com- 
рапу. Аз the Corporation did not assign any reasons for 
their objections, it is satisfactory to note that the Board 
has decided to dispense with the consent of the Corporation, 
and to grant the order. The position, however, is some- 
what complicated by the fact that a Bill of the Macclesfield 
& District Rail-less Electric Traction & Electricity Supply 
Co. is also before Parliament, and the question as to which 
of these companies shall obtain powers to supply electrical 
energy in the borough will be considered by a Select Com- 
mittee of the House of Lords at the end of this month. 


«чта уллечолаттр 


TURNING to the few technical details which are given, it 
appears that the telephone service in America is more flexible 
than in this country, in that any telephone exchange can be 
used as a sort of bureau of general information. The local 
service is also somewhat quicker, which is purely а matter 
of training the staff. as the equipment is the same. Trunk 
services are also quicker; this seems to be due to the fact 
that trunk lines have been laid down on à much more lavish 
scale, and consequently the tariff for long distance messages is 
much higher than in this country. То most subscribers here 
this will, doubtless, appear а disadvantage which more than 
counterbalances the speed of obtaining the desired connec- 
tion. Finally, the British Post Office engineers appear to 
have been very favourably impressed by the automatic tele- 
phone exchanges. There is no question that working by 
means of automatic instruments can be more rapid than 
manual working, as any delay on the part of the operator is 
avoided. This. however, is not the only point to be taken 
into consideration, as became apparent in the recent dis- 
cussion at the Institution of Electrical Engineers. Pcrhaps 
the semi-automatic method of handling telephonic traffic, as 
described in another column, шау meet the conditions in 
this country better than automatic working pure and simple, 
In any case there seems to be no question that the automatic 

telephone now demands serious consideration. 
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Illumination Risks. 


THE popularity of the phrase “ It is supposed. that the 
fire was caused by the fusing of an electric wire ” shows no 
signs of waning, and in this respect the enterprise and 
originality of the British journalist is seriously open to 
question, though possibly the explanation is that compositors 
have instructions to insert this time-honoured sentence in 
all accounts of fires. We have suspicions that lack of 
“copy ” owing to the Whitsuntide holidays is responsible 
for the prominence that has been given to several fires 
during the last few days and to their supposed electrical 
ongin. А drapery establishment, ptemises occupied by 
licensed victuallers and a “ joy wheel” are all involved, 
but the grounds on which blame is attached to the electric 
circuits are, as usual, not stated. A member of the staff 
of the youngest of London’s evening dailies has been inter- 
viewing a Fire Brigade official as to possible dangers from 
Coronation illuminations, and has learnt that “in most 
cases the fusing of wires is almost impossible to prevent." 
This is news indeed! The fact that the regulations issued 
bv the Corporation of London as to illuminations only 
refer to electrical apparatus, perhaps implies that they ex- 
pect electrical devices alone to be in evidence, as at present 
seems probable ; but in any case it is desirable to emphasise 
the necessity of running no risks of electric lamps coming 
into contact with inflammable decorations. That fires are 
more likely to originate in that manner than from defective 
circuits is undoubtedly the case, and it is noteworthy that 
the Fire Brigade official referred to above, mentioned a 
Japanese lamp as a possible cause of the recent fire at the 
Edinburgh Empire Music Hall. We would suggest to our 


daily contemporaries the use of some such alternative 
during the next few weeks. 
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Progress at Last. 


THe selfish attitude of a number of local authorities 
towards applications for provisional electric lighting orders 
in the early days of electricity supply retarded the normal 
development of the industry in many towns. In some cases 
the municipalities prevented companies from coming in 
and establishing electricity undertakings, and in not a few 
instances where Local Authorities obtained provisional orders 
no attempts were made to carry out the provisions of the 
orders. During the last vear or two, however, the Board 
of Trade has shown increased vigilance in regard to the 
intentions of applicants for powers to supply electricity, 
and manv of the long outstanding orders have been revoked. 
The case of Macclesfield is typical of many, and the fact that 


————-—9-Uii i» um —————— 


Concrete Pole Construction in Oklahoma.—According to: 
the" Electric Railway Journal,” one of the inter-urban lines of 
the Oklahoma Railway is equipped with reinforced concrete 
centre poles with semi-ornamental pipe brackets. This 18 | 
кч | | ANE experimental equipment of 20 poles installed late in 1910. 
this town of about 35,000 inhabitants is still unprovided 


These poles are of the hexagonal type, 30 ft. high with Dn 
with a supplv of electricity illustrates the backward state tops and reinforced walls. 3}in. thick. The manufacturing 
of the industry in this country. The Corporation obtained | Cost per pole was 34s. | 
an electric lighting order so long ago as 1901, but as по under- | Gable Interruptions. Date of Interruption 
taking had been established the Board of Trade revoked the Assab Пека sione qe Нар ЕНЕ July 8, 
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Personal.— We offer our congratulations to Sir Oliver Lodge 
on his 60th birthday, which we understand will be celebrated 


on the 12th inst. 


University of Oxford.—In Convocation, on June 20th, it 15 
proposed to confer the honorary degree of Doctor of Science 


on Prof. T. W. Richards, of Harvard University. 


Steel for Magnets.—According to the “ Electrical Review 
and Western Electrician,” an alloy containing 8 per cent. of 
molybdenum, 0-3 of 1 per cent. of vanadium and 0-6 of 1 per 
cent. of carbon makes good permanent magnets, which retain 
their magnetism up to а temperature above 1,000°C. Four per 
cent. of tungsten with 0-4 of 1 per cent. of vanadium has also 
been found to be a good combination. 

Electric Propulsion for Ships.—Trial runs took place last 
week of the new experimental boat, the “ Electric Arc," which 
has been equipped by Messrs. Mavor & Coulson with electrical 
transmission between the prime mover and the propeller shaft. 
The most interesting feature of the vessel, perhaps, is that 
alternating-current plant is employed, the system being that of 
Mr. Н. A. Mavor. The ease with which stopping, starting, 
speed changing and reversing can be carried out was demon- 


strated, and the trials proved very satisfactorv. 


"The Self-Discharge of Planté and Faure Storage Bat- 
teries,’’—In a Paper on this subject read before the American 
Electrochemical Society by Messrs. О. W. Brown and W. G. 
Bowers, the authors gave some data showing that the Planté 
type of cell loses its charge when allowed to remain on open 
circuit for periods of 10 to 20 days. The Faure cell, when 
made from pure materials. suffered only very slight loss in 
capacity when left on open circuit. In every test the self-dis- 
charge of the Faure cell was much less than in cells of the Planté 
type. The data also showed that the Planté cell suffered per- 
manent injury when considerable periods of time were allowed 
to elapse between the charges, while one or two re-charges of а 
Faure cell restored it to its original capacity. In the light of 
these results, the Faure type of cell was, the authors con- 
sidered. best suited for all service where intervals of a week to a 
month or more must elapse between charges. This condition 
was found in some telephone plants, in isolated lighting plants, 
and where cells were used for ignition purposes and for the 


operation of signal systems. 

Macclesfield Electric Lighting Order, 1911.—The Board of 

rade have made a special report under sec. 1 of the Electric 
Lighting Act, 1888, on the application of the New Electricity 
Vo. of Macclesfield for a provisional order to supply electricity 
In Macclesfield. 

Macclestield Corporation refused their consent to the order and lodged 
objections without assigning any reasons for their objections. The 
Corporation themselves obtained an electric lighting order in respect of 
the borough in 1901, but as thev failed to establish an undertaking, the 
Board of Trade revoked the order т 1919. The order applied for this 
session was also opposed by the promoters of the Macclesticld and Dis. 
trict Rail-less Electric Traction and Electricity Supply Bill now before 
Parliament. Under this Bill powers are sought to establish a system of 
rail-less traction in the borough and certain adjoining districts, and to 
supply electricity for publie and private purposes in Macclestield. The 

vard invited representatives of the promoters of the provisional order 
and the objectors to attend at the office of the Board to discuss the 
Application, and after carefully considering all the circumstances, the 
Board decided. to dispense with the consent of the Corporation and to 
grant the order, leaving to Parliament the question of determinirg 
whether powers for the supply of electricity within the borough of Maccles. 
field should be vested in the promoters of the order or in the promoters 
of the Macclestield and District Rail-less Electric Traction and Electricity 


Supply Bill. 


Mr. Marconi on Wireless Telegraphy.—In the course of a 
lecture delivered at the Roval Institution on Friday evening 


last, Mr. Marconi made a number of interesting statements 
regarding the present position of wireless telegraphy. Не 
Stated that the arrangement at Clifden which gave the best 
result was based substantially on his syntonie system of 1900. 
Air condensers were now used, greatly reducing the loss of 
energy which took place by dielectric hysteresis. Iy his opinion 
If was neither economical nor efficient when utilising the best 
receivers to make the waves too continuous. Much better 
results were obtained when groups of waves were emitted at 
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Ш 
regular intervals in such a manner that their cumulative effect 
produced a clear musical note in the receiver, which was tuned 


not only to the frequency of the electric waves transmitted, 
but also to their group frequency. The lecturer also dealt with 
the employment of direct current, the propagation of waves 
during davlight and the importance of the earth connection. 
The concluding part of the lecture was devoted to a considera- 
tion of the distance over which wireless messages could be 
transmitted. Over the sea a distance of 4,000 miles had been 
covered, and Mr. Marconi did not think he was too bold in 
saving that wireless telegraphy was tending to revolutionise 


our means of communication. 
We hope to deal further with this interesting lecture when 


the full report is available. 


Constantinople Telephone System.—Messrs. F. Gill [and 
W. W. Cook, engineer-in-chief апа assistant engineer-in-chief 
of the National Telephone Co., have been appointed consulting 
engineers to the Constantinople telephone scheme, the formal 
agreement for which was executed between Djavid Bey, then 
Minister of Finance, and Mr. Herbert Laws Webb, at Constan- 
tinople on May 6. We are informed that a staff of engineers. 
left London last week to make a telephonic survey of Constan- 
tinople and to prepare plans and specifications for the system, 
which is to have an original capacity of 10,000 lines and to be 
ready to start service in July, 1913. Мг. John Scott is in 
charge of the engineering force, and left London last week for 


Constantinople. 

The work Mr. Scott has in hand is one of many difficulties, as Constan- 
tinople is the most peculiarly situated of all European capitals. The city 
is divided by the Bosphorus, which is deep and has swift and variable 

The European 


currents, and, moreover, 18 much used as ап anchorage. 
section is again divided by the Golden Horn, an arm of the sea over which 


there is no permanent bridge. In all parts of the city the streets are ex- 


tremely primitive, narrow, winding and ill. paved. and many of them are 
As no telephone service yet exists in Turkey, all 


precipitous hills. 

modern facilities having been debarred by the ex-Sultan, there are no 
available data whereby to gauge the probable use of the service or the 
probable traffic which the system will be called upon to carry. The pecu- 
liar composition cf the population of Constantinople, about one-half of 
which consists of non- Moslem races, Greek, Armenian, Jewish and so on, 


makes the business part of the engineering problem one of much com- 
plexity. Three languages are current—Turkish, Greek and French— 


while many more are spoken, and the variety of local customs and prac- 
tices is probably greater than in any other large city in the world. No 
exact statistics exist, but the population of the area is estimated at 
between 1.000.000 and 1,250,000 inhabitants. Means of communication 
are at present so primitive and expensive that a large demand for the 
telephone service may be anticipated. The Telephone Development Co. 
(Ltd.) has been formed for the purpose of carrying on the necessary work 
pending the organisation of the Ottoman Telephone Co., which will con- 
struet the plant and operate the service. 


Annual Tables of Constants and Numerical Data.—At the 
International Congress of Applied Chemistry held in London in 
1909 an International Commission was appointed for the pur- 
pose of compiling and publishing annual tables of constants 
and numerical data, "This Commission was subsequently 
accorded the patronage of the Association of Academies at the 
meeting of that body held in Rome in 1910. According to the 
programme drawn up by the Commission the tables published 
in any one vear are intended to contain all the numerical data 
likely to be of interest in connection with chemistry, physics 
and allied sciences, pure and applied, which have found a place 
in the literature published during the previous vear. The data 
are to be accompanied by full bibliographic references. This 
programme has now so far matured that portions of the volume 
for 1910 are, we understand, already in the press, while the 
manuscript of the remaining portions is approaching comple- 
tion. Owing to the immense volume of scientific and tech- 
nical literature which is continually being produced, the diffi- 
culties in the way of finding out whether any given measure- 
ment has been made or not are increasing vear by year. Exist- 
ing systems of indexing and abstracting are only a limited help, 
since a large number of measurements are made in the course of 
researches to which they are purely subsidiary, so that their 


existence cannot be inferred from the titles and sub-titles of the 
Also tables whieh appear 


Papers in whieh they are recorded. 
onlv at long intervals, such as those of Landolt and Bornstein, 


can of necessity cover only a small part of the ground ; and, 
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moreover, in most cases they are hampered by the limitations 
of private enterprise. The annual tables should, therefore, 
the compilers feel, fill a serious gap which has hitherto existed 
in the systematic indexing of scientific and technical results. 
It is hoped that the enterprise may ultimately become self- 
supporting ; but, obviously, this cannot be the case for воте 
time to come. The Commission has been greatly assisted by 
grants from various societies—for example, in this country 
from the British Association, Chemical Society, Faraday 
Society, Royal Dublin Society, Royal Irish Academy, Royal 
Society of Edinburgh, and the Society of Chemical Industry. 
Donations have also been received from a few private persons, 
notably from the Right Hon. the Earl of Berkeley, F.R.S. The 
financial position, however, is still far from satisfactory, and 
further help from societies and private donors is urgently 
needed. In this connection it may be mentioned that neither 
the general secretary, nor the members of the Commission 
receive payment for their services, except in во far as they may 
perform actual compiling or abstracting. The organisation of 
the Commission is sufficiently complete to deal effectively with 
periodical literature, but it happens occasionally that data 
are published only in non-periodical publications, such as books 
or monographs; and such data may easily be overlooked. 
Accordingly, in order that the annual tables may be as com- 
plete as possible, the authors of such books, monographs, &c., 
are requested to communicate with one or other of the members 
of the Commission. In cases where the data are numerous, 
specimen copies or corrected proofs of the tables containing the 
data would be very acceptable. The members of the Inter- 
national Commission for the United Kingdom are: Dr. Alex. 
Findlay (The University, Edghaston, Birmingham) ; Dr. R. T. 
Glazebrook, C.B., F.R.5. (The National Physical Laboratory, 


Teddington, Middlesex); and Dr. N. T. M. Wilsmore (Univer- 


sity College. Gower-street, London, W.C.). The general зесте- 
tary is Dr. Charles Marie (98, Rue du Cherche-Midi, Paris, VI.). 


OBITUARY. 


J. W. BorcHER.—We regret to record the death of Mr. Jas. W. 
Boucher, Dublin branch manager of the Edison & Swan United 
Electric Light Co., which occurred on the 2nd inst. Deceased, who 
had been in ill-health for some time, was found dead in his office with 


a bullet-wound through his forehead and a six-chambered revolver in 
his right hand. 


BARON D'ERLANGER.—[n our issue of June 2nd (p. 235) we pub- 
lished a statement that the death had occurred of the chairman of 
the General Traction Co., Baron E. B. d'Erlanger. This is not the 


case, the deceased gentleman being Baron Frederic Emile d' Erlanger, 
father of Baron E. B. d’ Erlanger. 


-——— —— = 


—— ——— 


PERSONAL NOTE. 


We regret to have to announce that Prof. D. Capper, of King's 
College, London, has sustained a serious accident. He was ri 

Rotten Row, Hyde Park. London, on Tuesday morning when his horse 
fell and he was thrown heavily upon his head. He was taken to 
St. Georges Hospital in an unconscious condition, but re- 
covered consciousness in the course of the day. He has sustained а 
fractured skull, but the latest news of his condition is satisfactory. 


ding in 


APPOINTMENTS VACANT AND FILLED. 


Sunderland Corporation require a superintendent to take charge 
of mains and sub-stations on power, lighting and traction systems, 
and operating upon the three-phase and c.c. systems. Salary £182 


per annum. Applications to the engineer end minsger, Mr. Alfred 
Blackman, M.I.M.E., 


M.LE.E., Electricity Offices, Dunning.street, 
Sunderland. See advertisement. 

A first class mechanical and electrical engineer is required, with 
thorough experience in modern manufacture of се. and a.c. 
machinery. See advertisement. 


A demonstrator in physics is required for Armstrong College, 
Newcastle-on-Tyne. Salary £100 rising to £120. Applications to 
Mr. F. H. Pruen, secretary, by June 23. 


‘Current Topics. 


Subjects of current interest; dealt with in this issue include 
the following :— 


Mr. Jas, A. Wishart, mains superintendent at Motherwell Cor- 


poration electricity works, has been appointed electrical engineer 
to the burgh of 


Motherwell, at a commencing salary of £250 per 
annum. 


. Dr. В. Beattie contributes an article on “ Harmonic Analysis 
Diagrams." 


Mr. C. C. Hawkins contributes an article on * The Principle of the 
Static Balancer.” 

` We give an abstract of a Paper by Mr. P. Longmuir on “ The Cor- 
rosion of Metals.” read at the recent meeting of the Iron and Steel 


Institute. The subject of corrosion is also discussed in our Leading 
Article. 


Mr. W. C. Bexon, of Croydon electricity works, has been appointed 
mains assistant engineer at Kilmarnock. 


Mr. L. W. Ballard, who has recently been engazed with the ws 
Westinghouse Co., has been appointed assistant engineer on the sta 
of Messrs. May & Hawes, Westminster. 


Мг. 8. Janson, who жаз manager of the hire and repair businesses 


of S. F. Edge (Ltd.) for some years, has been appointed manager of 
the Electromobile Co. and of the Hertford-street Motor Hiring Co. 


Mr. W. Dundas, senior shift engineer at the Neasden power station 


of the Metropolitan Railway Co., has been эурониед shift engineer 
at the Stuart-street works, Manchester, 


At a recent meeting of the American Institute of Electrica! Engi- 
neers, Mr. E. E. Clement read a Paper on “ The Semi-automatic 
Method of Handling Telephone Tratte.” 


Messrs. G. J. Hooghwinkel and F. Thursfield contributed a Paper 
to the Staffordshire [гоп and Steel Institute on * The Electric Driving 
of Light Rolling Mills.” | 

The first annual conference of the Electric Supply Publicity Com- 
mittee was held last week in London. when an interesting discussion 
took place on methods of advertising electricity supply under- 
takings. 

In a recent report the Postmaster-General gave particulars of the 


progress made with the work of laying underground telegraph cables 
throughout the kingdom. 


Mr. А, С. Low, late switchboard attendant at Tynemouth p 
poration electricity works, has been appointed switchboard enue 
ant at the *' Chronicle Office " sub-station, and Mr. H. Lister, shift 
engineer, Middlesbrough Corporation electricity works, has been 


appointed shift engineer at the Close power station of the Newcastle 
& District Electric Lighting Co. 


Mr. Chas. Brown, engineer to the North British Railway Co., has 


* = е d ad 4 1 "d Co. 
been appointed chief engineer to the Great Northern Railway 
in succession to Mr. Alex. Ross. 


Legal.—On Tuesday Lord Ormidale commenced the hearing of 
the action by Johannesburg Municipal Council against D. Stewart 
& Co., 1902 (Ltd.) end their guarantors for, inter alia, damages for 
alleged breech of contract in connection with the supply of gas pro- 
ducer plant for the electricity department of the Council. 

Companies’ Meetings ani Re ports.—The directors’ report of the 
Victoria Falls & Transvaal Power Co. gives particulars of the pro- 
gress during 1910. Arrangements h we been mide to issue further 
debentures to the amount of £1,309,099. 7 | | | | 

The report of the directors of the British Electric Traction Co. 
gives particulars of the progress made during the year by the various 
undertakings in which the Company is interested. 


———— 


INSTITUTIONS AND SOCIETIES. 


Tramways and Light Railways Association.— The dcum < W 
read at the annual congress at Edinburgh on July 13 and 1 3 ч 
follows :—'* Transfer Fares," by Mr. С. W. Shepherd (genera nee 
ager, Edinburgh Corporation Tramways); “ A F ew A но 
Electric Traction in England remains Stationary.” ак e W. 

he meeting of Callender's Cable & Construction Co. yesterday | Hooghwinkel ; “ Notes on Tramway Problems, ` by P MORIA 

At the A ti e managing director (Mr. Tom О. Callender) gave , Mallins (general manager, Liverpool Corporation ч den 
(Thursday). di ulars of the past vear's trade гла particularly Of and “ Tramways and Light Railways Legislation of wm ' 
е foreign department. by Alderman W. Ivey (West Ham Tramways Committee). 
the develo 


| 
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- branches of engineering," introduced by Mr. J. A. Brodie, Mr. 


Physical Laboratory on May 26th, all departments of the Laboratory 
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will be presented, including one on ''Publie Lighting," by Mr. 


‚ Institution of Civil Engineers.—CoNFERENCE ON EDUCATION 

AND TRAINING OF ENGINEERS.—At the Conference to be held on | S. B. Langlands, of Glasgow, and on Friday, June 16, a steamer 
June 28th and 29th the following discussions will take place: | excursion on the Firth of Clyde has been arranged. On Tuesday 
“ The extent to which mathematical and scientific subjects should | evening, at 8 p.m. a lecture (with experiments) on “ Surface Com- 
bustion," will be delivered by Prof. W. A. Bone, F.R.S. 


share with other subjects of literate education the attention of 

schoooboys who intend, to enter later the engineering profession," 

а by Dr. J. Gow and Prof. S. P. Thompson ; '' The ques- M peru e те шыш. ме 
tion of specialised entrance examinations for university or college 1911-12 is sinnounced': A Pr icr i: Mr. Alex Anderson 
courses of study in engineering science with a view to the curricula Branch Vice Рова P Mr. Matt. Brown. Hon р Мг. 
to be followed, and also of the inclusion in the latter of courses in D. L. Frew. Hon Auditor - Mr. A. B Muirh «ad | Hos: баб : 
modern languages," introduced by Prof. A. К. Schwartz;  '' The Mr. D. Martin Council: Messrs P Ао Wm. Brown TR 
requirements of practical training and of scientific study and the | Benson R Robertson. A: Power W Cains. J. B. Thomson 'W. H. 
apportionment of time to them," introduced by Mr. А. Е. Yarrow | Telfer H. A. убие S. A. Simon, C. W. Holman, and J. C. 
nii panini of his staff ача vh ы т i Frac (ae train- McCullum. The strength of the branch is now 122, and suitable 
Ep Е "s = о е шшк К W-B Wa. arrangements are being made by the local council for the annual 
imitn pud Mr H or Donaldson: “ The ee R of S univenut meeting of the parent association to be held т Glasgow on October 
dis ; RA ing ciini | г : У | 6th and 7th next, among the functions being а reception by the 
egree in engineering science in relation to professional competence, 

introduced by Prof. S. M. Dixon and Prof. C. F. Jenkin; '' The 
position and uses of engineering laboratories in relation to educa- 
tion at college," introduced by Prof. W. E. Dalby, Prof. John Good- 
man and Prof.' Bertram Hopkinson ; ' '' The relation of-engimeering 
employers and colleges from the point of view of the practical train- 
ing of college students," introduced by Prof. J. E. Petavel and Mr. 
J. W. Horne; '' The relation of practical training to college study ; 
whether, or to what extent, before, sandwiched, or after its conclu- 
sion," introduced by Prof. Archibald Barr and Prof. Henry Louis ; 


“ Workshop training as a preliminary to practical treining in other 


| Corporation. 


EDUCATIONAL NOTICE. 


City and Guilds Technical College.—This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists and for engineering pupils who desire to 
supplement their praotical training by a two years' course of instruc- 
tion in the principles of engineering science. The instruction is 
mainly given in the various laboratories, most of which have been 


pass external examinations, but a certificate of proficiency is awarded 
by the Institute to students who complete a satisfactory course of 
instruction. The subjects of the entrance examination are mathe- 
matics and English, but the matriculation of any British University 
is accepted instead. The courses in electrical and mechanical 
engineering cover a period of two years and those in chemistry 
three years, There are also arrangements for three year courses in 
engineering. Particulars at the college, Leonard-street, City-road. 
London, E.C., or from the City and Guilds of London Institute, 


Gresham College, Basinghall-street, London, E.C. 


J. M. Moncrieff and Prof. J. J. Welch. : 
Physical Society.—On the occasion of the visit to the National 


were open for inspection, and a number of special demonstra- 
tions were arranged. One of the most interesting was the Silica 
Standard Metre Bar, recently constructed as а primary standard 
of length. This wes shown by Mr. J. E. Sears and Dr. Kaye. 
The remarkably low coefficient of expansion of fused silica, and its 
practical freedom from thermal hysteresis, render it a specially suit- 
able material for the construction of permanent length standards of 
the highest class. Such standards are always handled by trained and 
skilled observers, so that its comparative fragility is of small import. 
It is only recently, however. that sufficient progress has been made in 
methods of manufacture to render possible the construction of a 
length standard In silica. The present bar, the first of its kind, 
consists of a silica tube into which are fused at its two ends optically 
worked plane parallel slabs of silica that serve to carry the gradua- 
tions, The under sides of these slabs are platinised. and the gradua- 
tion made by cutting through the platinum film with a diamond point. 
The rulings are viewed from above through the thickness of the silica 
end-slabs, so avoiding any apparent alteration of length which might 
be caused by the shifting of the cover slips that are used to protect 
the platinum film. The bar is supported at two points. one of which 
is defined by a trunnion of silica fused into the tube and the other by 
2 ring etched round it. In this way the conditions of support can be 
exoctly reproduced whenever the bar is under examination. The 
thickness and position of the end-slabs are so arranged that the appa- 
rent image of the ruling. when the bar is immersed in water, lies in the 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 9% (to-day). 
PuysicaL SOCIETY. 


8 p.m. Meeting at the Imperial College of Science. Agenda: 
* The Lüders Lines on Mild Steel," by Mr. W. Mason; “ Exhi. 
bition of а Model illustrating the Passage of а Light Wave 
through Quartz," Бу Dr. Н. $. Allen: “ Tables of Circular ana 
Hyperbolie Functions for Complex Values of the Argument," 
by Mr. A. Johnstone: “ On the Measurement of Contact Differ- 
ences of Potential,” by Prof. A. Anderson and J. G. Bowen: 
“ Exhibition of Gyroscopic Apparatus," by Sir G. Greenhill, 
F.R.S., and “А New Method of Approximate Harmonic 
Analysis by Selected Ordinates,” by Prof. S. P. Thompson. 


F.R.S. 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discours? on “ Applica- 
tions of Phvsical Chemistry to the Doctrine of Immunity," by 


Prof. Svante Arrhenius. 


TUESDAY, June 13th. 
FanADbAY SOCIETY. 


Meeting at the Institution of Electrical Engineers, Victoria 
Lecture on " Allotropic Forms of Metals.” by 


neutral axis. 
Faraday Society.—At a meeting of the Faraday Society, which 

will be held on Tuesday next at the Institution of Electrical Engi- 

neers, Prof. Ernst Cohen, of Utrecht, will deliver а lecture on 

" Allotropie Forms of Metals." Prof. T. W. Richards, of Harvard 8 p.m. 

University, will preside. Embankment. 
Rontgen Society.—At the annual general meeting of this society, Prof. E. Cohen. 

tg ety 5 | WEDNESDAY, June 14th. 


which was held on Thursday. June Ist, at 20. Hanover-square, the 
: Royar METEOROLOGICAL SOCIETY. 
Paper оп “ Investi- 


de addition was made hs De pins с eee те 4-30 p.m. Meeting at 10. Victoria-street, S.W. 

eme of the society must not be used ior purpo йн gation of the Electrical State of the Upper Atmosphere," Ру 

and the council will not countenance in the slightest degree any De Wo Makowenand Moss S.J: Makower, УГ Мс Со 
and H. Robinson. У 


conduct of a member tending to use the membership of the society 
as а qualification for practice.” и 
Institution of Electrical Епріпеегѕ. Тһе annual conversazione will THE LONDON ELECTRICAL ENGINEERS. 
be held at the Natural History Museum. South Kensington, on Thurs- Officer Commanding, Col. H. M. Leaf. 
dry. July 6th, at 9 p.m.. when Mr. end Mrs. S. Z. de Ferranti will The following orders have been issued for the current week :— 
receive the guests. Monday, June 12th. “А " Company.—Technical Drill. 7 to 9 p.m. 
Instituti | The annual general meeting of | Tuesday. June 13th. * B” Company.—Technical Drill, 7 to 9 p.m. 
ution of Gas Engineers.—1he al Е Wednesday, June I4th.—Gymnastic Classes. 7 to 10 p.m. 
Thursday. June 15th, © C7 Company.—Technical Drill. 7 to 10 p.m. 


t! is institution will be held at the Glasgow and West of Scotland 

Technical College, Montrose-street. Glasgow, on Tuesday. W ednes- Recs Dell: y ou pit 

dry and Thursday next. June 13 to 15, under the presideney Friday. June 16. " D" Company.—Technical Drill. 7 to 10 p.m. 
of Мг, Alex. Wilson, engineer and general manager. Glasgow Corpor- Recruits’ Drill, 7 to 8 p.m. 

к Saturday. June 176. —No parades. 


ation Gas Department. А number of interesting communications 


recently re-equipped. The college does not prepare students to 7 
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various times been directed to simplifying the labour involved 


component, multiply both sides of (1) by cos no and take the 
average of the resulting equation as before. We thus get 


46 bo supposed for the moment that the actual determination 
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base line. The scales extend on both sides of the base line and 
the divisions are marked positive above and negative below. 
In using the diagram one complete period of the y-0 graph 
to be analysed is first drawn in rectangular co ordinates. This 
must be done on tracing paper and the wave-length or angular 
period of the graph a oxactly equal to K,K,. The tracing 
paper carrying the curve to be analysed is then placed on the 


HARMONIC ANALYSIS DIAGRAMS.* 
BY R. BEATTIÉ, D.Sc. | 
According to Fourier theorem, if y is any single-valued 


periodic function of 0, we can always represent y as the sum 
of a series of sines and cosines of multiples of 9 in the form 


y A, А, sin 0 + А, sin 20 + A, sin 30 + ...... jugi | 

| + В, cos 9+ В; с 8.20 + B, SY ‚ (1) И ое in Fig. 1, so that the base of the curve 
А 8 | 3* 

where Ao А, А,...... B,, B,......are constants. The constants | To find A, read off on the several scales of the diagram the 

A, А.......Вь B,...... are the coefficients of the so-called har- | intercepts yi, у», У» ®©.› between the curve and its base. Then 

monic components. of the periodic variable or its graph; and | by (2) 1 

the variable or its graph is said to be harmonically analysed A=- (th + Уз + Уз + 7 ) .... (5) 


once these coefficients have been determined. 


By writers on harmonic analysis much attention has at To find A, read off the intercepts Jy Ja Js: &c., as before, 


and note at the same time the angular distances 4,. б„, 6з. &c.. 
of the respective ordinates from K,. Having done this, form 


Ro ROr cts POT. . Qd um + 


6 + 6—: 
5-3 5-3 s-d 5-4 53 5-3 5-3 5 
4-4 4-4 #1 4-3 4-1 4-39 4 

34 | 3 JE 


3 
2 2 2 
1 


in calculating these sine and cosine coefficients, and to this end 
many abbreviated arithmetical rules and ingenious graphical 
constructions ‘have been suggested.t. For our present purpose 
it will suffice to remind the reader of the direct or unshortened' 
arithmetical method which ia based on the following considera- 
tions :— 

In the first place, by taking the average over à whole period 
of equation (1) as it stands, we have 


A,=average value фу... + + (2) 
a result which is obvious if we remember that the average 


5 5 5 


4444 4 


5 
4 
3 3 3 3 
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value over a whole period of sin pô or cos рб, where р із an 2 2242 

integer, is necessarily zero. | 
Again, to determine the coefficient A, of the sine component | 1 TE 1-4 14 1-9 ! | 

of the nth order, multiply both sides of (1) by sin nô and take | ү Ё Е 

the average over а whole period of the resulting equation. 1 3 Е: Е | 

Remembering that the average value over & whole period of 02-3 € 

вір pô віп 40 ог cospô совуб where p and g are integers is Е 1- QS 4 3 i8 БЕШ 


zero except when р=1, when it is 4. and that the average value 
over a whole period of sin pÓ cos 49 is always zero, we readily 


зев that A,=2xaverage value of ysinnO . . - - (3) 
Similarly, to determine the coefficient B, of the nth cosine 


B, = 2x average value of y cos в... M) 
In order to prepare the way for subsequent explanation, let 


„3.263 63 636-363 е2 6 62 6-2 в- 


pd [s —z «ажан» posl d) Ed Е d D ond —_ - 


by this process of tho harmonic components of & given periodic 
function is carried out with the help of а diagram consisting 
of a number of parallel scales, as shown in Fig. 1. The base, 
K,E, of this diagram is taken to represent a complete period, or 
360 deg. in angular measure, and is divided up into a convenient 
number of equal parts, say, т. Through the centre of each 
part a vertical line ia drawn and on each of these verticals а 
scale of equal divisions is marked off, the scales being the same 


Fig. 1.— DIAGRAM OF UNIFORM SCALES FOR DETERMINING THE CONSTANT 
TERM IN THE FOURIER SERIES FOR А GIVEN CURVE. 


the products y, sin n&j, y; sin лбу, ys sin NO», &c., add them all 
together and divide by т to get the mean. Introducing this 
mean into (3) we have 


2 à : 
А, = (97 Sin 10, + Yq Su n9, + Y; SID пд. +..--** ) . (6) 


Lastly, to find B, form the several products y, СОЗ ад, 
у» COS пд», Уз COS NOs, &c. Take the mean of these and intro- 
duce into (4) which gives - 


* Manuscript received Jan. 17th, 1911. —Ep. E. 

f For an exceptionally complete list of reforences to the very exten- 
.give literature connected with the thoory aud practice of harmonic 
analysis, the article of Burkhardt, “ Trigonometrische Interpolation : 
Mathematische Behandlung periodischer Naturerscheinungen," in the 
и Encvklopüdie der mathematischen Wissenschaften,” Baud II., 
Thoil 1., p. 642 (Leipzig: B. G. Teubner, 1904), may be consulted. 
The following references are intended to fill up some of the very few 

aps in Burkhardt's list and bring it up to date 80 far as simplified 
arithmetical and graphical methods ot harmonic analysis are con- 
‘cerned :—Perry (THE Evecrriciay, XXVIIL, p. 362. 1832; ihid, 
XXXV.. р. 285, 1895! ; Sharpe (THE ELECTRICIAN, XXXV., р. 123, 
1895) ; Berson (“ Ecl. Elec.," XV., p. 287, 1898) ; Houston and Kennelly 

« Elec. World," XXXL, p. 580, 1898) ; Fischer-Hinnen ('* Electro. 
Zeit," NNIL, р. 422, 1901); Langsdort (“ Phys. Rev.," XIL, р. 184, 
1901); Prentiss (© Phys. Rev. NV. p. .251, 1902:; Loppé (* Ecl. 
Elec." ХХХІ., р. 449, 1902; ihid, XXXIIL., p. 287, 1902); Runge 
(“ Zeit. Math.” LIL, p. 117, 1905; “ Elektro. Zeit.," XXVI, p. 247, 
1905); Thompson (^ Proc." Phys. Soc., XIN., p. 443, 1995; Tug ELEC- 
TRICIAN, LV., р. 78, 1905) ; Lyle (*' Phil. Mag.," (6) Х1., p, 25, 1926) ; 
Harrison ('' Engineering," LXXXL, р. 201, 1906); Haga (“ Elektro. 
technik u. Maschenenbau," XAIV., p. 762, 1906; “Arch. d. Math.,” 
кесті 939, 1907): Orlich (" Arch. 4. Math.,” XIL, p. 159, 1907) ; 
Hazeltine ('' Elec. Rev." (№.Ү.), L., p. 255, 1907) ; Vavrecka (“ Elektro. 
Zeit., XXVII., p- 482, 1907); Slichter (** Elec. World." LIV., p. 146 
1929) ; Martens (* Ber. der Deutschen Physikal Ges., XI., р. 65, 1903; 
«Arch. d. Math,” XVIL, p: 117, 1910); Fischer-Hinnen (“ Elektro- 
technik u. Maschinenbau, XXV LI, р. 535. 1909) ; Hermann (“ Elektro. 
Zoit.," XXXL, pp. 56 and 91, 1910); Schleiermacher (~ Elektro. Zeit.," 
XXXI, р. 1,246, 1910). 


€) 
Xue MN COS NO, + y, COS 1B; + Уз COS NOs +... ) 4 uz 


| Reciprocal-sine ant Reciprocat-cosine Scales.— Apart from 
inevitable restrictions on the attainable accuracy due to the 
limited number of ordiaates employed, the only objection to 
the foregoing process is its laboriousness. ‘This arises chiefly 
from the necessity of performing the various multiplications 
which are an essential feature of the method. ]f the necessity 
for these multiplications could by any means be done away 
with, and the operations reduced to additions and subtractions, 
the arithmetical method would compare favourably with even 
the best of the shorter methods that have been proposed. | 
The suggestion here made is one by which multiptications 
are entirely avoided by adopting the very obvious expedient 
of performing them once for all on the respective scales of the 
diagram of Fig. 1. For this purpose we have but to alter the 
units of these scales in a suitable manner. Thus, suppose We 
wish to construct a diagram to enable the coefficient А, of the 
nth sine component to be determined. The unit of the first 
scale would then be made equal to 1/sin n0, that of the secon 
scale equal to i/sinn®,, that of the third scale equal to 
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SS 
1/віп яе, and so on, the scales lying above the base being | diagram—then the operation of dividing the sum of the inter- 
marked with the signs (+ or — as the case may bo) of sin no,, | cepts by m/2 could usually be dispensed with. since what is re- 
sin ne, sin ле, &c., and those lying below the base with the | quired is not, as a rule, the absolute values of the components 
opposite signs. Fig. 2 shows a diagram constructed in this | but their relative values only. In these circumstances har- 
manner. It is clear that if we apply the curve to be analysed | monic analysis would be reduced to a mere matter of addition 
to this diagram and read off the intercepts y,’, у”, у, &c., duo | and subtraction. Circumstances requiring the use of diagrams 
regard being paid to sign, then from the method of constructing | haviog a larger number of séales than the normal might arise, 
the scales y, =y, sin пб, у, sin 262, y, =y, зіп пд, &c. Hence | however, as when a harmonic of extra high order has to be 
picked out accurately. In such cases, when the diagrams em- 
ployed do not all: have the same number of scales, the opera- 
tion of dividing by m/2 cannot, of course, be omitted. 

Fig:,-2 and 3 are correctly-drawn 12-ordinate diagrams.* for 
determining the 5th sine and cosine components respectively, 
the unit of а scale situated at a distance 0 from the origin being 
made equal to + l/sin 50 in Fig. 2, and + 1/cos 50 in Fig. 3. 
In other words, the units of the first, second, third, &c., scales 
are made numerically equal to l/sin(5 x 15"), l/sin (5 x 45°), 
1/sin (5 x 75°), &c., in Fig..2, and 1/cos (5 x 15"), 1/cos (5 x 45"), 
1/cos (5 x 75°), &c., in Fig. 3. Besides illustrating the character 
of the scales, these diagrams provide the reader with a means 
of estimating for himgelf the time required to compute a given 
barmonic. In Fig. 2 the successive intercepts between the 
curve represented and the bare are:— + 1:49, — 2:32, + 1:06, 
41:04, — 1:93, —1:22, +218, — 9-08, +086, +054, + 0:40, 
— 1:20, the sum of which is — 2:27. Dividing this by 6 (half 


+—-+-+¢--+-¢+->+ 


from (6) ОГ 
А, = (у Ty + Ys t.e )- ж owe ЦВ) 


.. То construct a diagram to determine B,, the coefficient of 
the nth cosine component, we have only to make the units of 
the scales for the first, second, third, &c., ordinates equal to 
1/cos nð, l/cosnó, 1/cos пб, &с., marking them with the 
«orresponding positive or negative signs above the base, and 
with the opposite signs below. Fig. 3 shows such a diagram. 
Applying the curve to be analysed to this and reading off the 
successive intercepts y", y,", Ys", &c., each with its proper sign 
attached, then y," = y, cos пб, Уз" = У: COB NOg, у; = y, cos n6, Ke. 


Hence 9 
| В, = (n + ys" + ys" + en )- & а oe (9) 


From their method of construction diagrams like Figs. 2 and 
3 might be called “diagrams of reciprocal-sine scales," and 
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Fic. 3.-—DiAGRAM OF RECIPROCAL-COSINE SCALE3 FOR DETERMINING THE 


Жо, 2.—DraGRAM ок REcrPROCAL-SIiNE ScaLES FOR DETERMINING THE 
COEFFICIENT OF THR FIFTH CosiNE TERM. 


COEFFICIENT OF THE FIFTH SINE TERM. 
the number of ordinates in the diagram) we get — 0:38 as the 
required sine component. For convenience in adding, the 
positive and negative intercepts would in practice be set down 
in two separate columns as they are read off, and the whole 
process need not occupy more than about 1 minute. 

The cosine component, found from Fig. 3 in the same way, 
is — 0-07 and takes an equal space of time to arrive at. If we 
wish to find the magnitude and phase of the resultant har- 
monic, we must add a further interval of, say, 1 minute, required 
to evaluate У (0 38)? -- (U-07)*, which is the magnitude, and 
tan 1(— 0-17/ — 0:38), which is the phase, of the resultant. We 
may therefore put down the total time required to find the 
magnitude and phase of a single resultant harmonic at, say, 3 
minutes. Using 12-ordinate diagrams like Figs. 2 and 3, all 
the harmonics, both even and odd, up to the sixth order, could 
thus be determined іп about 20 minutes. If diagrams with 
more than 12 ordinates are used, the time would, of course, 
have to be increased in proportion. 

* These 12-ordinate diagrams are intended for illustrative purposes 


only ; actual diagrams should have at least 24 ordinates, and when 
rreater accuracy is required, or when the higher harmonics are at all 


Е * 
prominent, 36 or even 48 ordinates. 


" diagrams of reciprocal-cosine scales” respectively. As many 
of these diagrams would be required as there are coefficients to 
be determined. A “diagram of uniform scales,” like Fig. 1, 
would also be required to enable the constant term A, to be 
found. A set of diagrams of this kind with scales accurately 
divided and carefully printed would enable any chosen har- 
monic component within the range of the diagrams to be 
evaluated in a straightforward manner and with comparatively 
little labour, the degree of accuracy attainable depending on 
the number of scales in the diagram. The curvo to be avalysed 
would have to be drawn on tracing paper to the right scale in 
the first instance. By placing it on the appropriate diagram, 
reading off on the several scales the successive intercepts be 
tween the curve and its base, adding these together algebrai- 
«ally and dividing the sum by »/2 (half the number of scales 
in the diagram), the required sine or cosine component for 
which the diagram is constructed would be obtained at once 
and with no more trouble than is involved in the measuring 
пр of an indicator diagram. 

If the diagrams used for determining the several sine and 
‘cosine components of a curve are all constructed on a uniform 
plan—that is to say, with the samo number of scales in each 


| 
| 
m 


| 


828 — [HE ELECTRICIAN, JUNE 9, 1911. 


When using reciprocalsine scales to analyse alternating- : 


current or other wave-forms which contain odd harmonics 
only, and in which the second half of the wave is therefore 
similar to the first, it is unnecessary to employ the whole dia- 
gram for a complete wave. In such cases it suffices to take 
the graph of half the wave to be analysed and place it on the 
initial half of the diagram—that is, on S,S, (Fig. 2), orC,C, (Fig. 
3). The sum of the intercepts divided by half their number still 
gives, it will be seen, the value of the sine or cosine component 
or which the diagram is constructed. In certain circumstances 
the sine diagram can be used for determining the cosine com- 
ponent as well as the sine component. This can be done in 
the diagram of Fig. 2, for instance, where the part of the 
diagram lying between C, and C, is evidently identical with 
the part of the diagram lying between C, and C, in Fig. 3. 
It is only for harmonies of certain orders and for diagrams 
constructed with a certain number of scales that this holds 
good, however, and as a general rule it is necessary to employ 
two separate diagrams, one for the sine component and another 
and different one for the cosine component. 


(To be concluded.) 


THE CORROSION OF METALS.* 


BY P. LONGMUIR, B.MET. 


Theories of Corrosion.—The acid theory depends on th^ presence of 
oxygen, moisture and an acid, and mere traces of acidity are suffi- 
cient to start the reaction. As generally understood, the primary 
attack is due to carbonic acid, a ferrous salt resulting, which in turn 
is acted upon by oxygen and water with the formation of rust and 


‘the liberation of the acid. In this manner the process is continuous, 


and a comparatively small amount of acid may exercise а vast in- 
fluence. The acid theory has been studied in detail by Епепа.1 
Friend also gives an excellent résumé of results obtained by other 
workers in this direction. The electrolytic theory depends upon th? 
solubility of iron in pure water, or, expressed in another form, upon 
the presence of free hydrogen ions in the purest water. А lerge 
amount of experimental work has been done in this direction, and it 
has been shown that the rusting of iron is principally due to attack 
by hydrogen ions. Cushman and Walker have respectively pre- 
sented the case from the electrolytic point of view in two admirable 
memoirs.f Taking the whole of the work done, the balance of evi- 
dence appears to be in favour of the electrolytic theory. However, 
from an ordinary point of view this is of little moment, for the funda- 
mental differences between the acid and electrolytic theories are 
theoretical rather than practical. 

Consideration of Results.—In discussing problems of corrosion it is 
frequently stated that the examination of corroded residues 18 incon- 
clusive. Ко far as chemical constitution is concerned there may be 
truth in this, but in the majoritv of cases of exceptional corrosion a 
detailed examination of the residue will give some clue as to the 
cause. Results given in the Paper represent instances noted over a 
long period of time and a diversity of geographical position, yet one 
characteristic feature is maintained throughout, and that is the dis- 
tinct content of sulphur in the residues. То some extent corroded 
deposits may be taken as an index of the sulphurous character of th? 
surrounding atmosphere. In no problem of corrosion can local con- 
ditions be ignored, and in most instances they are of equal import- 
ance to the character of the metal which has been corroded. 

The Real Problem of Corroston.—The problem of corrosion does not 
lie in the amount of metal lost by rust or decay, but on the influence 
exerted on the metal remaining intact and apparently unaffected. 
Deterioration is found which is not explained by mere loss in weight 
or by change in the ordinary composition of the metal. In the case 
of non-ferrous alloys Arnold $ showed in 1898 the possibility of 
failure due to deterioration or dezincification of brazing solders and 
Muntz metal. In 1903 Milton and Larke,] in а Paper on the decay 
of metals, gave many instances of deterioration in non-ferrous alloys 
and also in cast-iron, Generally speaking these examples represent 
definite chemical change in the composition induced by external 
causes, With steels any evidence of chemical change is not easily 
found, and although physical changes are apparent these cannot be 
explained on the ground of definite change in composition, Ft is not 

ж Abstract of a Paper read befor the Iron and Steel Institute. 

T `` Journal? of the Iron and Steel Institute,” 1908, No. IL, p. 5; and 
1909. No. H.. р. 257. 

+ Ibid, 1909. No. L. pp. 33 and 69. 

$ On the Failure of a Steam-pip> of the ss. Prodano, * Engineering," 

Vol. LXXXV., p. 362. 

| * The Decay of Metals.” * Proz2»lings " of the Institution of Civil 

Engineers, Vol. CLIV., part IV. 


easy to follow the brittleness induced in steel when subject to corro- 
sive action, for not infrequently a geries of factors may be operating 
together, and it then becomes difficult to isolate one single factor. 
This aspect is of particular interest in the case of rails, and in order to 
get & good starting-point a number of new and unused rails have 
been tested in various waya. Results obtained from two rails are 
given here, and it is hoped to publish others when later stages of 
the work have been further advanced. 


Tensile Properties.—The method followed was to cut an 8 in. length 
of rail in order to obtain values corresponding to different zones. 
This was known as rail No. 11. Another rail (No. 6) of a slightly 
different character was cut for tensile tests. The adjoining piece of 
rail No. 6, from which the tensiles were cut, was machined up into 
bars of $ in. diameter. These bars were tested for (1) resistivity, (2) 
alternating stress, (3) a complete analysis of each bar, and (4) а micro- 
scopical examination. Ву Ще kindness of Prof. Arnold the alternating 
stress tests were made on his machine at the Sheffield University. 

Sections were examined in detail under varying magnifications, 
but in each instance the structures were quite normal, and аге not 
therefore reproduced. The extent of variation found in rail No. 6 is 
summarised as followa :— 


Table I.—Summary.—Rail No. 6. 


— — á—— M M — ан. =; n —— —— 


Elongation |Reduction Alternation' Specific resis. 
percent. | of area of stress | tivity. Microhms 


Maximum| 


stress. | оп іп. | percent. | reversals. | рег cubic cm. 
Highest 44-25 20:5 49-0 342 18:5 
Lowest | 41.75 16-5 43-0 202 178 
Range | 2.50 | 40 | 7:0 | 140 0-7 


In view of the distribution of metal in the regular rail section the 
foregoing highest and lowest values are remarkably near to each 
other, and th» range between high>st and lowest is comparatively 
small except in th? case of alternation of stress. Here the range 18 
represented by 140. or from 202 to 342 reversals. From many tests 
the author believes the foregoing summary to very fairly represent 
maximum and minimum variations in good quality unused acid rails 
of British manufacture as made in 1910. 

Rail fractures in service may be due to initial defects in the steel, 
or to faults developed by track conditions, by service, or by environ- 
ment. Experience in this direction tends to support Dudley s 
observation, that rail failures are a question of geography rather 
than one of steel-making. A series of fractured rails have been 
examined, and two of these may be quoted here. Rail No. 11 gives: 
the following summary :— 


Table II —Swummary.— Вай No. 11. 


Maximum Elongation. per; Reduction of 


Е stress. cent. on 4 in. | area, per cent. 

u = uda а 
Highest ..................... 59-25 21.0 42:0 
Lowest ..................... 49-21 18:0 39:2 

| Yn 
Range ................ | 1-01 3:0 | 28 


Another fractured rail of the same tvpe gives tlie following range : 
Table III.—Smmary.— Вай No. 13. _ 
28010 TEL. —Stemmary.— Rau No. bee _ — 
Maximum | Elongation, рег! Reduction of 


= ! stress. cent. on 4 in. | area, pet cent. 
Dig eo ыс С жй mel UN se a 
Highest ..................... | 50-58 21.0 45:6 
Lowest ..................... | 48:82 17:5 39:0 
c XII MEE 
Range ................ | 1.76 | 3-5 | 6-6 


Nos. 12 and 13 had developed cracks through defective track con- 
ditions, and in both cases the cracks led from the bolt holes of the fish- 
plate. Under such conditions, apart from the actua! defect developed, 
the rail shows no sign of decay or deterioration. Under other con 
ditions rails become seriouslv embrittled, and observation has shown 
this to be specially so in the case of tunnel rails, and the effect is inten- 
sitied in damp tunnels. Rail No. 4 which had been in tunnel servic* 
is included for comparison with Rail No. 6. The summary 19 4% 
follows :— 

Table IV.—Summary—Rail. No. 4. p 


Elongation [Reduction Alternation Specific resis- 


Maximum ivity Microhms 


ed | г сел. | of area. | of stress. ti 
stress, | Pere : : 
| on£in. | percent. | reversals. | per cubic em 
NOM UM Mob ЖЕ илнин. 
Highest | 5925 15:0 32.5 | 078 — 21-9 
Lowest. 42-50 1-5 2.0 4 19-5 
ie 
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Range| 16-75 13:5 | 30-5 272 24 
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F "The previous history of this rail isnot known to the author, but it 
presented no steel-making flaws or defects, and so far as cán be 
judged is comparable, except in th» matter of service, with rail No. 6. 
Tho hardening effect, as shown by ths highest maximum stress and 
Jawest elongation, is readily apparent. The rail has been rendered 
decidedly brittle by its environment and service conditions. Other 
similar instances have been noted, but it has not yet been ascertained 
how the brittleness progresses into the interior of th» rail. Whilst the 
whole of the results show the embrittling effect, no two samples are 
precisely alike, and th» author has not been able to trace any regu- 
larity in the order of development of brittleness. So far, it can only 
be said that the deterioration of th» uncorroded metal, whilst erratic 
in intensity, ia still certain in cffect. 

The embrittling effect induced by immersion in fairly strong acids 
is more or less recognised. In many industries, especially that of 
wire-drawing, acid cleaning is followed by heating in order to re- 
move scale formed. The following tests were made on rail steel 
rolled down to { іп. rod for convenience in testing. Each result 
represents the mean of several tests, and unless otherwise stated th» 
rods were immersed only until the scale was removed, then washed in 
running water and dipped into lime water. The results are given in 


the following table :— 

Table V.—The Effect of Acid Cleaning on Steel as Judged by the Arnold 

РЕ _____ Alternating Stress Test. v" 
Alternating 


| 
No. Treatment. ‚ stress test 
| reversals. 
10 | Cleaned by sand blast .......................................ууү | 200 
ll  , inpuresulphuric acid, 1-5 percent. water ....... 58 
12  , in pure hydrochloric acid, 2-5 percent. water ... 47 
13 » Ш pure acetic acid........... Е LEE 59 
M » Commercialspirits ................ ннн | 101 
Ma , - », апа Ыцей ......................... , 200 
MB , Я „ and heated to 800 deg. .......:... 225 
15, , » SUIS: eei чыын тибы E 102 
Ya . — and blued ш... И 190 
6, s » twice normal time .................. 80 
a, - » twice normal time and blued .... : 140 
16 | " " » thrice normal time .................. | 53 
17А » a », thrice normal time and blued .... ; 100 


Nos. 10 to 13 represent laboratory results, and Nos. 14 to 17a were 
‘Cleaned in an ordinary wire-cleaning house. Bluing represents 
stoving overnight at a temperature of from 100°С. to 150°C. ; and т 
the case of No. 144 this treatment has sufficed to eliminate absorbed 
hydrogen, and to restore the material to its original properties. That 
permanent injury has not followed is shown by th» slight improve- 
ment following normalisiag at 800°C. In the other cases permanent 
injury follows. From a study of many cases it has been found that 
even slight over-cleaning results in permanent injury. These results 
-have à certain bearing on those shown in the summary of rail No. 4. 
The degree of acidity is immaterial provided the time of attack is 
‘sufficiently prolonged. A slightly acidulated and moist atmosphere 
will, in course of two or three years, be sufficient to develop brittle- 
‘Ness corresponding to that obtained by immersion for a short time in 
Strong acid. | 


THEORY AND CONSTRUCTION OF|[PARTIAL-SLOT 
WINDINGS FOR POLYPHASE GENERATORS. * 
BY DR. M. SEIDNER. 


Summary.—An account is given of a graphical method of developing 


bas windings on various types of polyphase machines. This is designed 
~O act as a useful aid in the construction of such windings as employed 


18 practice, The theory is applied to a number of different types of 
‘Commercial machines. 


er are 


| Modern alternators are, in general, constructed with two, three or 
four-slot windings; that is, they have two, three ог four teeth per pole 
Per phase. When erecting new machines in a systematic and 
rational way it may, however, happen that the builder, in order to 


a while combining the number of poles, frequency and speed, 
eads to a dissymmetry in the number of slots per pole per phase. That 
machine is wound on the partial-slot system, and such cases are often 
| о A partial-slot wound machine is obtained when a three-slot 
“phase alternator is converted into а two-phase alternator, the 
number of poles remaining the same; when a generator with a specific 
‘Speed is adapted fora different number of poles or another frequency ; 
or when a generator is required to run at different speeds with the 


———— 
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* Abstract of a Paper in the “ Elektrotechnik und Maschinenbau." 
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same frequency and number of ples. It may also happen that, ina 
certain type of machine, two teeth per pole per phase are not sufficient, 
while three are too many. In such cases it is advantageous to use 
2-5 teeth per pole per phase. Lastly, partial windings can be used in 
all cases where machines have to be built with one to two teeth per 
pole per phase in order to cheapen the manufacture or for other 
special reasons. Partial-slot windings have also the property, as 
will be shown later, that the E. M.F. induced in them follows more 
closely the laws of harmonie motion than does that in an ordinary 
winding with the same total number of teeth. | 

In the usual full-slot winding the topographical distribution of the 
teeth belonging to the respective phases and poles is identical. 
The winding factors of the respective phases and the angle and aize 
of the vectors of the E.M.F.'s induced in each phase are equal. The 
system is therefore symmetrical. With tho partial-slot winding, on the 
other hand, the topographical distribution under the respective poles 
and phases is not consequently identical, so that the vectors of the 
E. M.F. in the phases may differ both in value and phase. The distri- 
bution of the teeth has now so to be combined that the phase valtages 
and angles are as nearly as possible equal. Another problem isso to 
distribute the teeth that the winding is simple, and that with former 
windings as few patterns as possible are necessary. With former 
windings, too, attention must be paid to the possibility of separating 
the machine. E 

Researches on the counterbalancing of the phases, the determina- 
tion of th» winding factor of th» single coils, and the settlement of 
the time relations of the resulting phase voltages can be made mathe- 
matically. By calculation, the projections of the vectors of the 
induced E.M.F.'s in the corresponding teeth can be resolved along 
two orthogonalaxes. In this way their vector sum can be obtained, 
whose ratio to the absolute value of the vectors gives the winding 
factor of the fundamental harmonic. In the same way the winding 
factors of the third, fifth, &c., harmonics can be obtained with the 


Fra. 1. Fic. 2. 


difference that the angle of inclination between the componenta 
which it is desired to add is three, five, &c., times the angle employed 
when calculating the fundamental harmonic. 


GRAPHICAL REPRESENTATION OF THE WINDINGS. 

In this way, therefore, it is possible to determine accurately and 
to analyse the winding mathematically. Mathematics is, however, 
primarily an absolutely indispensable aid to the critical analysis of 
actual windings. The constructor uses graphical methods with more 
success, for they make it possible for him to construct a picture of the 
actual winding, thus facilitating and developing the combination. 
Having regard to this circumstance, the author has worked out a 
graphical arrangement to act as a useful aid in the construction of 
such windings as are employed in practice. 

In Fig. 1 is shown the circumference of a three-phase generator 
wound on the two.slot method. It is thus divided into twelve 
equal parts. Teeth 1, 2 and 7, 8 belong to phase I., 3, 4 and 9, 10 to 
phase IL, and 5, 6 and 11, 12 to phase ПІ. If the radius of the 
circle represents the maximum value of the E.M.F. induced in one 
tooth, then the diameter drawn between the points of division 
represents the corresponding E.M.F. from which the momentary 
value may be determined. The diameters are also the vectors of the 
corresponding E.M.F.’s, and the sum of the E.M.F.'s in any one 
phase can thus be determined from tho corresponding vectors. The 
resultant of any two vectors can be determined, and taking this 
property into account the division points of opposite polarity in the 
respective phases can be connected up as desired. These connections 
should be made with a view to obtaining the best results. 

In the foregoing case a general picture can be obtained when the 
corresponding points of opposite polarity in the respective phases are 
connected by means of parallel chords. as shown in Fig. 1l. Vectors 
1 to 8 and 2 to 7 are in phase I., 3 to 10 and 4 to 9 in phase II., and 
5 to 12 and 6 to 11. in. phase III. Hence it is clear that the resultant 
vectors of the respective phases are at an angle of 120 deg. to each 
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other. Further, the resulting vectors belonging to the respective 
phases are equal in value. These windings are therefore synimetrical. 

The vector diagrams given apply сшу to two poles. With full 
slot winding the distribution of the teeth under the respective poles 
is identical, so that the diagram exhibits the phase relations of the 
winding for the whole machine. When. however, in multipolar 
machines, the distribution of the teeth is such that the same tooth 
arrangement is only repeated after more than one pair of poles, it 
becomes necessary, in order to determine the vector values proportion- 
ate to the resultant phase voltages, to take into account as many 
circuits as there are pairs of poles, until the original tooth distribution 
is repeated. It is then possible to sum vectorially the resultants 
obtained frcm the respective calculations. These circles can now be 
superposed, or, in other words. the whole operation is identical to 
arranging the teeth under different poles, as if they were under two 
poles in accordance with their topographical position. 

If the number of teeth per pole per phase is z, under р poles per 
phase there will be zp teeth, and the total number of teeth in q phases 
will be zpg. The same tooth arrangement is therefore repeated after 
that number of poles for which the product zpq— е is the least whole 
number. This gives: 

| zpq—c min. 

The winding and vector diagram can naturally be completed only 

for even-numbered poles, so that in the equation 


= — 
the value of p is always an even number. The vector circle is divided 
into c parts. The diagram contains the total number of teeth, zpq, 
under p poles, which, however, should be reduced to that under 
two poles, so that in the two-pole vector diagram zp/2 teeth per pole 


per phase occur. Each division corresponds to one tooth. With 
full-slot winding the vector circle must be divided in a corresponding 


manner to the number of teeth from two poles. On the other hand, 
with partial-slot winding the vector circle must be divided into as 
many parts as there are teeth under each repeated group of poles. 
'The number of divisions is in most cases greater than with the full- 
slot winding. For this reason the induced E.M.F. curve with 
partial-slot winding corresponds more nearly to sine form than does 
a full-slot winding with an equal number of teeth. 

When, however, the number of poles in which the slot distribution 
is repeated is employed as the minimum number of poles, there is no 
guarantee that the induced phase voltages and phase angles will be 
equal. Such equality is only certain when zp 2 is а whole number. 
In this case the vector diagram in all three phases will be completely 
symmetrical. 

1 the number of teeth per pole per phase of the machine р/2, 
when reduced to two poles is an odd number, the division points of 
the vector diagram can be no longer joined. In this case the winding 
can only be effected when each phase has not an equal number of 
teeth, or when certain slots are left empty. In order to make 
possible the connection when there are an equal number of teeth in 
each phase without leaving certain slots unwound, the smallest value 
of n must be found for which 

+» n= Р 
{з à whole number. "This means that the vector diagram will be 
completed when the number of poles is пр=Р. во that each division of 
the diagram will represent n teeth. The divisions of the vector 
diagram may then contain the teeth of the two different phases. The 
original vector diagram will then be again analysed. 

After the diagram, reduced to two poles, has been drawn out and 
the division points relating to the respective phases have been 
connected together by suitable means, the vectorial sum of these 
vectors must be determined, and the resulting vectors equalised 
with regard to length and direction. If these latter correspond, the 
р pole winding arrangement can be found from the two-pole diagram. 
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For this purpose the dividing points of the diagram are numbered, 
each dividing point receiving п numbers. The number of each 
np/2th point is now noted progressively with its.phase. In this 
way the tooth arrangement for a machine with p poles is arrived at. 

If the number of slots for à machine with q phases is written down 
in q horizontal rows, so that the vertical columns give the division 
of the slots per phase lving under the respective poles, it is then 
possible to obtain a very clear picture of the winding. 


PRacTICAL PanRTIAL-SLOT WINDINGS. 

Two-phase 4-5 Slot Windings.—A two-phase winding with nine 
teeth per pole is known as a 4:5 slot winding. Such a winding is 
obtained when a three-phase three-slot-wound machine is changed 
into a two-phase machine without altering the number of poles. In this 
winding the number of teeth per pole per phase, z =4-5, the number 
of phases g=2; so that qz—c' p—4:5x2-—9. Now с, the number of 
teeth. and р. the number of poles, must be so arranged that with p the 
smallest even number the value of cis a whole number. If p=2. then 
с=18. Thevector diagram, when p=2, is therefore drawn out. and 
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Fis. 5.—D1acram ОЕ A 4-РотЕ Two-PHase 4°5 SLOT WINDING 
WITH Four Empty SLOTS. 


the circle divided into 18 parts, c being 18. In a two-pole vector 
diagram there are zp 2—4-5 teeth per pole per phase, which is à 
whole number when n=2. It follows that the minimum number of 
poles for which the winding can be completed without leaving any 
slots free is n p—4. 

It may not be without interest to analyse this winding first in the 
case when some slots are left free. The circle in Fig. 2 is divided into 
18 parts for two poles. The connections for two poles can be 
differently arranged. It is, however, quite clear that the vector of 
the two phases neither correspond in value nor in angle. If slots > 
and 14 are left empty. and the then remaining divisions connected, 
the resulting vectors of both phases will be truly equal but will not 
be at right angles to one another. If the phase angle is made 
90 deg., the values of the two vectors will be very different the one 
from the other (Fig. 3). If a bipolar solution only is required, the 
latter is the more suitable. In this case the difference between the 
resulting vectors is not large, when slots 5— 10 are left empty. The 
difference between the phases is about 1-5 per cent. 

In the other case the vectors of both phases are equal but the 
angles differ by about 10 deg. Naturally, so great a difference 13 
not permissible. In the four-pole arrangement in the diagram т 
Fig. 4 each division represents two teeth, one tooth in each of the 
divisions 5, 10, 14 and 1 being left free. Between the resultant 
values of the phases stands the 
relation cos (109) = 0-98481, that i 
the second phase is about, 1-32 per 
cent. greater than the first, as 11 
the former case. The winding 
diagram for this case is given M 
Fig. 5. | 

By using eight poles the differ- 
ence between the phases can De 
reduced practically to zero. With. 
eight poles each point of divi- 
sion represents four teeth, and the 
divisions 5, 10, 14 and 1 each. 
contain two teeth. It is БЕМ 
that the resultants of the seconc 
phase is greater than the resultant of the first phase. If the fre 
slots are so filled up that the shorter vectors 1 to 5 and 10 to 4 and th 
shorter first phase contain the longer vectors 5 to 10 and 1 to 14, the 
difference between the phases can be shown by calculation to be onl) 
P cent. (Fig. 6). А diagram of the eight-pole winding 18 give" 
in Fig. 7. Үз 

To sum up, it will be scen that the two-pole two-phase 4'5 slot 
winding for two poles can be arranged in such a way that one slot 15 
left free under every pole. In this case the angle between the phases 
is 90 deg., while between the vectors of the phases there is a difference 
of 1:5 рег cent. With an eight-pole arrangement, all the slots can be 
used, and there is practically coincidence between the phases The 
head connection of the windings can be effected in two planes, an 
the machine is therefore divisible into two parts. | 

23-51% Winding.—The opposite problem to that given above 15 
presented by the three-phase 2%-slot winding which is obtained ү 
a two-phase machine with a four-slot winding is converted into * 
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three-phase machine with an equal number of poles In this | _ | 
winding z= 2¢ and у= 3, во that c/p=3 x 28—8—16/2, and the tooth | THE SEMI-AUTOMATIC METHOD d HANDLING 
distribution is repeated every pole. The vector diagram is divided TELEPHONE TRAFFIC. 

BY E. E. CLEMENT. 


into 16 parts. Only when n=3 is $nzp a whole number. and each | 
Summary.—The author describes a semi-automatic system of tele- 


division will then represemt three teeth. . The difference between the 
vectors is shown by calculation to be akont 1 per cent. Such а | phony which is in use in several towns in America. The subscriber 


difference between the angles is permissible in à machine with a large | asks for a number in the usual way and the connection is then made 
automatically by an exchange operator pressing appropriate keys. А 


voltage drop. The winding scheme is given in Fig. 8, the main , t i > ; 
connections being arranged in three planes. comparison of the results obtained by this system and the ordinary 
It follows, therefore, that а 24-3106 winding can only have an equal | 020981 arrangement is given. | 
number of teeth per phase when there are at least six poles. With Б ТА аа begin’: hio Paper bv- comparing ths ашаа о 884 
.. | manual systems and shows that when a large amount of junction line 
tg | work is necessary. tha cost of the latter system as compared with 
[item the former is unnecessarily high. Further, in the full automatic 
system, though certain advantages are obtained, certain other dis- 
advantages are introduced ; it substitutes the untrained subscriber 
BER | for the highly-trained operator without saving more than 50 per cent. 
Ht jl t4- д | of the running costs under the most f wwourab‘e conditions and allows 

ot oo) И —— | certain faulty calls to go through which would be prevented on the 

| manual system. 

Fig. 7.—-Diagkam оғ AN 8-Рогв Two-PHass 45 Sror WINDING. — ' & The fundamental principal underlying the Clement auto-manual 
| ‘ | | system is that the calling subscriber should be met at once by the 
response of а human intelligence which can direct the proper auto- 


the six-pole arrangement neither the E.M.F. induced per phase nor the : 
phase angles arẹ equal. With an 18-pole arrangement the difference ! matic agencies to satisfy his wants; ог. in other words, that the 


between the phases is reduced to a very small value, so that they are correct method of handling telephone traffic is to sell serviee and 


practically symmetrical. 

Three-phase 2-5-Slot Winding.—A very fre- 
quently used partial-slot winding is the 2-5-slot 
winding. It occurs іп cases where:a 42-frequency  gobscpiper | 
generator has to be turned into a 50 frequency H- 


e 
generator, keeping the number of poles and || 


Witches 


speed the same. The number of teeth per pole 
per phase must be altered in the ratio 42/50, so 
that a three-slot winding becomes a 2-5 winding. 
The number of teeth per pole per phase isz — 2-5. 1 
the number of phases 9—3, во that c/q— 7-5— 1-Party Line 
15/2, 80 that the teeth distribution is repeated | 
every pair of poles. As, however, zpn/2=5n/2, 
only when n=2 is this factor a whole number. 
It follows that a winding without empty slots can 
only be arranged on this system with more than 
four poles, | 

The three-phase 2-5 tooth winding can be 


Sélector 8 


L 


55 1bd0, 


arranged by leaving every third slot in the two- A д 
pole arrangement free. То have every slot filled о - Seconda Q 
the lowest number of poles is four or some mul- _—~-stripating Switch со Selector Switch 
tiple thereof. The winding is in every case abso- | 
lutely symmetrical. Secondary //5 niin 

4-5 Three-Phase Slot Winding.—1f the machine Distributing Switch 5 Г | Eoy Sets 


speed is altered in such a way that the number 
of poles must be-changed from 12 to 8, a 4.5 


wound ‘machine is obtained from a three-slot 
winding., In this winding 2=4:5 and q=3, Fro. ]. —GENERAL ARRANGEMENT OF ÁUTO-MANUAL EXCHANGE. 
80 that c/p=13-5=27/2. That is the vector 
m must be divided into 27 parts. As, however, zpn/2 is | not rent apparatus. Stated broadly, the auto-manual is a combina- 
tion of the manual and automatic methods which contemplates the 


only a whole number when n— 2, it is clear that such a winding can 
only be arranged for a machine with four or more poles. . centralisation of automatic apparatus; the employment and con- 
| centration of operators ; and th» eorrect sub-division of а system for 
traffic handling. | 

The apparatus is all concentrated at exchange centres, the sub- 
scribers' lines and telephones being reduced to the common battery 
type. The sub-station construction, and the connection and distri- 
bution of lines at the exchange centres are the same in the auto- 
| manual system as they are in any modern standard common battery 
; system. With regard to the operators they are restricted to the only 
function requiring intelligence. that is, ascertaining the subscriber's 
| want and setting up a signal by which automatic apparatus may be 
‚ caused to supply that want. И is possible to concentrate all the 
| ‚ operators at a single operating centre. which can take care of all the 


BI 


| switching or exchange centres in a district ог even in an entire city, 


>>> 
=== = gene == | | handling all calls with maximum efficiency, and giving uniform 
Fic. 8.—DiAGRAM or a 6-PoLE Тнвве-Рялѕк 24 Stor WINDING. ‚ Service, 24 hours per day, regardless of the nature of the calls ог, 
- the time of calling. - 


Three-Phase 2-4-Slot Winding.—This winding seems very com- | The accompanying illustration (Fig. 1) is a simplified skeleton 
Blicated, but is in reality very simple. In this case z= 2-4 and q=3, , diagram showing the general lay-out of an auto-manual exchange 
so that c/p=7:2=72/10. That is the same slot distribution is | equipment having a capacity up to 10,000 lines. In this diagram, 

' five subscribers’ lines are shown, one of which is a five-party line, 


Fepeated every fifth pole, and the vector diagram must be divided 
Into 72 parts. As zpn/2=12 is a whole number when n=1. 16 18 ; two others are four-party lines and the remaining two are individual 
clear that this winding is symmetrical for all three phases, that is, the | lines. Ringing is supposed to be five-party selective. For the sake 


Voltages induced іп the single phases are equal while the phase angles | — ——— ~- - | 
are 120 deg. With 10 poles this arrangement gives absolute equality * Abstract of a Paper read before the American Institute of Electrical 


between the phases. 


Engineers. 
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of clearness only the most elementary forms of apparatus are shown. 
The switches, however, are supposed to represent two-motion, 100- 
point, electromagnetically-driven, step-by-step automatic units, of 
uniform type. Percentage trunking is employed throughout the 
system shown, and the switches are equipped with banks containing 
10 vertical rows of 10 contact pairs each. The motion is around and 


. up, this precedence of the rotary motion affording certain advantages. 
"The entire system is built up of interchangeable units. The indi- 


vidual or unit switch is composed of а certain number of interchange- 
able unite, such as the spindle with its wipers, the frame, and the inter- 
changeable operating magnets ; each switch or trunk circuit, such as 
the primary and first selector, the second selector and the connector 
equipment, is assembled complete as a unit, the latest designs having 
steel mounting plates upon which the unit switches with their relays, 
condensers, &c.. are mounted and wired up complete, previous to 
being assembled on the racks ; a sufficient number of switch plates. 
with the line and cut-off relays, lamp strips and other accessories, are 
mounted on a frame section to form a 100-line unit ; and finally these 
100-line unit frames are aggregated to build up the full exchange 
equipment, adding thereto, of course, the operators’ and wire chief's 
desks, power plant, &c. 

In Fig. 1 th? circuits have been laid out so as to show in a simple 
way the analogy between this system апа à manual switchboard 
Bystem, the same operations being performed in the same manner 
throughout. but automatically instead of manually. For example. 
the subseribers' lines terminate on primary selector bank contacts 
which correspond to the answering jacks of the manual board, and 
they are also multipled to calling contacts in the banks of the con- 
nector switches, which correspond to the multiple jacks on the manual 
board. The wipers of the primary selector switches constitute the 
equivalents of p.ugs which co-operate with the subscribers’ answering 
jacks, but are mechanically driven instead of by the hand of an ope- 
rator. The first selector switches similarly correspond to the calling 
plugs of manval pairs, and the first selector trunks extending between 
the primary ¿nd the first selector switches are the equivalents of the 
cord circuits. The second selector and connector trunks are the 
same as trunk lines between different positions on a switchboard, the 
method cf switching at each step corresponding to th» selective in- 
sertion of another plug to add another link in the connection by a 
manual operator. The secondary selector switches constitute the 
equivalents of the operators’ keys associated with the cord circuits. 
and the sending machine operated thereby sends impulses to work 
the selector and connector switches, instead of spoken words to 
direct an equivalent number of successive operators. The primary 
distributing switch performs the function of the operator's mind in 
gelecting an id'e cord circuit for any given connection, and the secon- 
dary distributing switch is the equivalent of a monitor distributing 
calls among th? operators, by directing each one of them when to 
answer. The ringing selector switches take the place of the selective 
buttons of ** B ог trunk operators во that the selection of the desired 
generator to ring a particular subscriber is directed by impulses from 
the sending machine, instead of by spoken words proceeding from 
theorigina!or*: А `` operator. То complete the analogy, the releasing 
means for all the switches when in service are controlled by the con- 
nected subscribers, thus corresponding to the supervisory signals, by 
which in a menual system the subscribers can instruct the operators 
toclearout. All subscribers’ lines are represented by terminals in the 
primary selectors and in the connector banks. 

The progre:s of a call is from the calling subscriber through an idle 
primary sc-ector, which becomes automatically attracted to his line. 
and thence through a secondary selector, similarly attracted, to an 
idle operator. Under no conditions is this departed from. The 
principle is that the operator should be brought into direct touch with 
the subscriber at the very outset, precisely as in a manual system. 
Having ascertained the number, the operator sets up this number on 
her kev set (Fig. 2) and sends impulses through her circuit to the first 
selector, sccond selector, connector, and ringing sclector switches. 
thus establishing the wanted connection, and also starting agencies 
in the connector circuit which continue thereafter automatically to 
ring until the called subscriber answers or the calling subscriber hangs 
up the receiver. After initiating the call, the calling subscriber's line 


is connected through the primary and secondary selector switches to | 


the operatcr in every case. and further movement of à subscriber's 
hook or the repeated opening and closing of the circuit will not reach 
more than one operator, and cannot disturb general traffic conditions. 
This happens sometimes through change of purpose or the like, and 
it is highly essential that the auto-manual operator should not expe- 
rience the slightest delay, nor pay attention to anything except the 
rigid rule of getting the number and setting it up. After the operator 
has answered, the calling subscriber is given full control of the con- 

ection, and can clear out and release all the apparatus at any time 
ùp to the moment when the called subscriber answers. Thereafter, 
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This prevents tying up the called line. 


be a party line. 


banks appear the terminals of the wanted line. 


and up to the wanted line terminals. 


at a distinctive frequency. 
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Fic. 2.—KEYBOARD OF CLEMENT ÁUTO-MANUAL СУЗТЕМ. 
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| At the last stage in a-connection, when the wanted subscriber's line 
‘ has heen picked out by the connector switch, and the ringing selector 

has been set so as to bring into service the proper generator, that 
! generator is then automatically connected by a ringing relay to the 
| subscribers line to ring his hell. At all other times the ringing 
‚ selector remains disconnected. 

|! The control of the primary selector switches is through relays 005 
| the switch racks, responsive to line current. "These relays complete 
| local circuits to place test potential on the test contacts of the primary 
| selector switches, and at the same time close starting circuits for rud 
idle trunks and operators. А type of relay is employed both for tae 
lines and switches, which is the result of much thought and experi- 
ment. This relay has its armature bent over at both ends. the inner 
end being screwed to the rack, and the outer end carrying the adjust- 
ment for the magnet core. The bell crank armature 13 dropp F 
through a slot punched in the main armature near the rack end, an 
the springs are mounted on this same end, so that both the armature 


— o0 


the called subscriber assumes control of the connector switch, whicb 
he can release so as to clear his line by merely hanging up his receiver. 


When the operator connects the sending machine to the switches, 
through her key set, impulses are sent in groups corresponding to the 
several keys depressed, that is to the number wanted, as well as to 
the number of the generator required to ring the wanted party, if it 

The first group of impulses steps around the first 
selector switch to pick out a group of second selector trunks, and an 
idle trunk in that group, leading to the wipers of the second selector 
switch. The second group of impulses works this second selector 
switch and picks out a group of connector trunks, and an idle trunk in 
that group, terminating on the wipers of a connector switch in whose 
Successive groups 
of impulses are then transmitted to step the connector wipers round 


Associated with each connector switch is an auxiliary or ringing 
selector, having a wiper swceping over terminals which are connected 
to several ringing generators, as shown, each of which supplies current 
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. It will be noted that the таппа] “ B ” or trunk operators and the 
trunk calls are omitted from this chart.. The auto-manual makes its 
greatest saving where branch exchanges are employed ; the heavier 
the trunking, the greater the saving with auto-manual because it 
eliminates trunk operators. Notwithstanding that the chart deals 
only with “ A " operators, a reduction in employés in favour of auto- 
manual amounting to 77 per cent. is nevertheless effected. 
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lever and the springs extend forwardly. This construction gives a 
long leverage with a very small air gap which is essential for this 
‘class of work, and also exposes the core adjustment and spring 
contacts. 

The operation of the secondary selector switches is essentially the 
same as that of the primaries. As soon as the primary distributing 
switch has determined the primary trunk to be connected to the 
calling line, the secondary or operator’s switch tests until it reaches 
the trunk, where it stops, and remains connected to the trunk until 
finally released, which may be by the calling subscriber hanging up 
after the operator has answered, or at the conclusion of a cycle of 
impulses, whereby a complete connection is established. The inter- 
rupters and sending machine are timed so as to deliver at the rate of 
about 1,000 impulses per minute, with the battery voltage normal. 
Any drop in the battery which would affect the switches is compen- 
sated by a corresponding drop in speed of the sending machine. At 
the normal speed stated, however, a high number line in the callin 
group and a high number trunk in the corresponding group, can bot 


TELEGRAPHIC TIME SIGNALS.* 
BY M. TISSOT. 


The constant care of the navigator is to know at each instant his 
position. Observations of the stars easily furnish the latitude ; 
but the longitude may only be obtained from the difference of two- 
angles, and its determination necessitates a knowledge of the local 
time and the time of the meridian origin—Paris, for example. It is 


THE DETERMINATION OF LONGITUDE BY RADIO- 


be found and connected in less than one second and a half. Where 
the numbers are low the action is practically instantaneous. 


Each operator has three key-sets mounted on a suitable desk, each 
having associated with it certain signals which guide the operator in 
the performance of her duties. The key-set in general appearance 
and arrangement is quite similar to the keyboard of an adding 
machine or typewriter, consisting of & number of strips of 10 keys 

One of the 
signals associated with these keys is a calling lamp, which is 
lighted automatically when the key-set becomes connected through 
the secondary switch to a first selector trunk already connected to a 
subscriber’s line. Observing the signal, the operator asks the sub- 
acriber for the number wanted, and proceeds to depress the corres- 
ponding keys or buttons. She then presses a separate starting key, 


each, numbered from 1 to 0 іп each vertical row. 
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Fic. 3. —COMPARISON BETWEEN THE OPERATION OF A MAN UAL AND 


AUTO-MANUAL SYSTEM. 
(The number of employees in manual force should apparently be 61. — ED. £.]3 


and groups of impulses, corresponding to the buttons depressed, will 
thereupon be transmitted as already stated. The wanted sub- 
acriber's bell is automatically rung at intervals until the call is 
answered, but in the meantime it is both unnecessary and unde- 
sirable to hold the operator, and so the secondary switch is cut off 
automatically by the sending machine as soon as {һе ringing starts. 

In practice, duplicate sending machines are arranged with 
gang switches, enabling either to be thrown in or out in case of 
necessity. Each machine comprises a cam drum working 10 pairs 
of number contacts, with separate controlling contacts and a com- 
mutator. On one side the commutator is earthed and on the other 
connected to all of the number spring sets, and the number cams are 
80 located that in the rotation of the drum they make and break at 
points of zero potential on the commutator, thereby avoiding spark- 
ing at the selective terminals. The operators key set is normally 
disconnected from the sending machine, but is connected thercto 
when the starting button is pressed, by means of a switch or relay, 
and after the whole number of groups of impulses has been trans- 
mitted, the secondary selector is released automatically. The ope- 
ration is the same when junction lines have to be used. 

A comparison between a manual and an auto-manual operating 
force in handling a traffic load is shown in Fig. 3. This traffic load 
represents 4,162 working lines connected with a тат and a branch 
exchange located in a western city. About 21 per cent. of all calls 
(flat rate) are trunked. The calls handled during the busy hour т 
both exchanges average about 185 per manual operator. | 
“THE AUTO-MANUAL FORCE. 

2 chief operators 
1 relief operator 


THE MANUAL FORCE. 
2 chief operators 
l information operator - 


5 supervisors 11 operators 
3 relief operators 

50 operators 

61 employés 14 employés. 


this last determination which gives the difficulty, as local time is 
furnished by observations of the stars with the same facility as 
latitude. 

As everyone knows, the time of the meridian origin is obtained by 
means of à chronometer which the navigator carries with him. 
Everything depends on the quality of this chronometer and the 
more frequently it is checked the greater will be the confidence one 
may have in its indications. If these checks can be obtained at 
sufficiently short intervals the quality of the chronometer will have 
lost its importance. 

During the course of experiments underteken by the Commission 
Centrale de la Marine, in November, 1907, it appeared, amongst 
other results, that our ships received with perfect regularity 
the signals emitted by the Eiffel Tower, in the Mediterranean and 
on the Atlantic coast of Morocco. From this I thought of 
proceeding to a series of systematic trials in order to find out under 
what conditions it was possible to utilise the Eiffel Tower station 


for the transmission of time signa!s. 
of Commandant Ferrié, it was possible to execute these experiments 
between the Eiffel Tower and Brest in December 1907. 

The trials consisted in obtaining bv the aid of * dots " sent from 
the Tower, the comparison of chronometers of known rates, placed 
at each of these stations. Very concordant va!ues were obtained, 
agreeing to 0-5 sec. ; an approximation amply sufficient for ships. 
As a result of these experiments, a service of regular time signals 
was commenced in Mav, 1910. 

The signa! consists of a " dot " emitted at midnight—Paris mean 
time—preceded by a сай signal. This is repeated at 2 min. and 
4 min. past midnight. The call signa! is sufficiently characteristic 


to render confusion impossible and is actuated by hand with a. 


Morse key ; but the rea! time signal is controlled automatically by à 
clock at the Observatory of Paris. 

The emission from the Tower necessitates the making and break- 
ing of a current of 50 amperes by means of г device actuated by a 
relay controlled from the Observatory. This is done by a mercury 
jet interrupter designed by Commandant Ferrié. A small turbine 
forces mercury under pressure through 4 tube pivotted on a hori- 
zontal axis O (Fig. 1). By means of a spring, R. this tube is, nor- 
mally, directed towards the fixed part, N. of the turbine. On 
closing the key. К. a current in the coil. E. attracts a plunger causing 
the tube to turn, so that the stream of mercury impinges on ай 
amalgamated copper disc keved to the axis of the turbine. The 
main current is thus closed through the mercury jet. On opening 
K, the jet falls and the current is broken without the production of 
an arc. To secure a quick break, it should be produced in a liquid 
dielectric, bv filling the turbine with psraffin or alcohol. d 

With the assistance of M. F. Pellier, I have produced a very easily 

iv itable f. Il ships. the low cost of which 
managed receiver, suitable Jor sma ps: о 
enables it to supplant ап expensive chronometer, Fm 
* Abstract of an article in * La Technique Moderne.’ 


————— 


Thanks to the collaboration. 
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secondary of which is fixed and constitutes, with a condenser, C, 
also invariable, a resonating circuit, tuned once for all to the period 
of the waves emitted from th» Eiffel Tower. А detector is inserted 
in this circuit with a telephone across its terminals. The primary is 
‘inserted between the antenna and the earth and consists of the part 
of this solenoid between M and the sliding contact, A. This sliding 
contact is moved until the sound in the telephone is a maximum. 
The detector, which is of the solid contact type and requires no 
auxiliary battery, consists of a fixed electrode (Fig. 3) which is a 
small piece of sulphide of copper, or galena, and an adjustable elec- 
trode consisting of a fragment of zinc oxide; the whole being 
enclosed in a protecting brass cylinder. | 
As the time signals make it possible to obtain Paris time every 24 
hours, it is sufficient for a ship furnished with receiving apparatus, 
to possess a good watch to act as daily timekeeper. With the present 
installation at the Tower, the reception of radiotelegraphic time 
signals may be considered certiin within a radius of 2,000 km. ; 
and this distance will be considerably increased when the new more 
powerful station is working. 


Ета. 2. 


The observation of a single “dot” is not sufficient to fix the 
precise value of a difference of longitude. In order to wse the 
method of coincidences a series of periodic signals is necessary. For 
this purpose M. Claude has adapted the Lippmann pendulum, 
electromagnetically maintained, in the following manner. Two 
silver wire circles. a and b (Fig. 4) are fixed to two supports, т and 
п, and are inserted in tbe circuit containing the cell, P. and relay, R. 
A small piece of silver carried by the pendulum closes the circuit as 
the pendulum passes through the vertical. The duration of con- 
tact is long enough to secure the working of the relay ; this can be 
regulated by micrometer screws which allow the supports, m and 7, 
to be displaced. At each beat of the pendulum, the relay is actuated 
and closes the circuit, E (Fig 1), so that a spark is produced. The 
successive beats thus gave rise, in the receiving telephone, to a series 
of ticks. 

It is then easy to compare two 
pendulums placed at any two 
stations, А and B, by using as 
intermediary @ pendulum at 4 
third station, C. In order to 
apply the method of coincidences 
the length of the pendulum at C 


Fio. 3. Fic. 4. 


: "usted во that its time of vibration is slightly greater than 
gd о, of the pendulums to be compared. | 
This method has been applied to the determination of the diffe- 
rence of longitude between -Paris and Brest; the pendulum C being 
t the Eiffel Tower, A and B at the Observatory at Montsouris and 
the radiotelegraphic station at Brest respectively. 
. Ву the aid of a microphone the beats of a local chronometer were 
bserved in the receiving telephone together with the signals from C. 
Ы Th microphone is inserted in the primary of an induction coil, the 
ран of which is connected to the receiving telephone ; adjust- 
gecondat tances in both primary and secondary make it possible to 
At alise the intensity of the beats from the chronometer with that 
e 


of the signals transmitted by wireless telegraphy. 


The object of the experiments was not the determination of a 


It consists of an Oudin resonator (Fig. 2) of rectangular form, the 


атаса 


——— 


a 
put Eo d 


difference of longitude already known, but to test the radiotele- 
graphic method, by comparing two chronometers, one at Paris, the 
other at Brest, on the one hand by the telephone, on the other, by 
the beats transmitted from the Tower by wireless telegraphy. 

The results were perfectly satisfactory, the difference, if there be 
one, between the telephonic and radiotelegraphic comparisons being 
certainly less than 0-01 sec. 


THE ELECTRIC DRIVING OF LIGHT ROLLING MILLS.* 
BY G. J. HOOGHWINEEL AND F. THURSFIELD. 


` Ав compared with heavy reversible mills the problem of light mills 
is an easy one, although the electric drive for raversible mills is even 
more advantageous, but the usual bugbeara, such as high installation 
cost and complicated equalising plant, do not enter into the com- 
parison to the same extent. Оп th» other hand, the various applica- 
tions of electric driving offer à much wider field to the electrical 
expert if more economy and simplicity is to be obtained. 

The question of final economy is à very complicated one, and the 
case is not quite so clear as in the analogous case of the electric- 
driven winding engine, because, in the case of the reveraing rolling 
mill, the stored energy of the system cannot be utilised for starting 
again. The flywheel masses of rolling mills and the radius of gyra- 
tion are small, and there is no question of direct electric braking, 
giving energy back into the system, but the mill comes to a stand- 
stil almost immediately the current supply is cut off. 

The authors indicate how economy in many of the existing steam- 
driven plants could be obtained by the use of exhaust steam turbines, 


and then pass оп to the consideration of gas engines for this purpose. · 


The first engines in this class of prime mover were invariably too 
small,and now they are moreexpensive in firat cost than steam engines, 
though the running costs are about tho same, if the value of the fur- 
nace gases be taken to be 1d, per 1,000 cubic ft. It is practically cer- 
tain, however, that the cost of gas is much higher. 

From their peculiar properties, electric motors are particularly 
applicable to mill driving, as compared with steam engines. Until 
recently the difficulty of speed variation was regarded as an objection 
to the motor, elaborate arrangements of stepped rope pulleys and 
screw traversing gears being adopted in some cases. In th» last year 
or two several methods of overcoming these difficulties have been 
perfected, and satisfactory arrangements for producing three or four 
different speeds quite economically are.now available. 

The question of economy entirely depends on circumstances. А 
large majority of the mills in the Black Country aredriven by steam 
generated from the waste heat of the coal-fired furnaces. With this 
system ample stexm is produced for driving the mill, and th» cost of 
power consists of the attendance and stores, plus the capital and 
maintenance charges on the engines, the numerous small scattered 
boilers, and the ramification of steam pipes needed to combine thom. 
Though these upkeep charges are undoubtedly heavy for the power 
of the plant, they are small as compared with the cost ofelectrical 
energy for the work they perform. If, however, the cost of fuel used 
is taken into consideration, it will be seen that it is a very large өш 
in the production of, say, a ton of rails as compared with the cost of 
the electrical energy needed for rolling. A ton of rails can be rolled 
from the ingot for about 60 units, or tor, say, 2s., taking current at 
0-44. per unit. With improved regenerative furnsces it should be 
possible to save at least 2s. per ton of metal in th» fuel required 
for puddling, re-heating, &c. | 

Аз to the capital cost, this will not be a very serious item where 
both electric power.and gas can be obteined from a supply company. 
Taking 10 per cent. on the capital cost of the motors, switchboards, 
starters, flywheels, couplings, foundations, &c., it should not work 
out at more than 3d. per ton of finished material, provided the plant 
is kept fully loaded. This small charge would be more than covered 
by the saving on the upkeep of boilers, pipes and engines, without 
taking into account the saving in space effected by the change. 

As а guide to the relative cost of upkeep of the two classes of 
machinery under severe usages, the experience of the Mersey Railway 
Co. may be quoted, where the upkeep of the generating station plant, 
conductor rails, motor and all electrical gear is 6 per cent. less рег 
train-mile than the maintenance of the steam locomotives. 

It is now generally admitted that an increased output may be 
obtained from a given mill when electrically driven. This is due to 
two causes: (a) The more even turning moment, resulting in fewer hot 
bearings, breaking of couplings, &c., and (b) the more uniform 
speed, permitting the average speed to approach more nearly to 2, 
maximum. Both these causes favourably influence the quality © 
material produced. 


er 


а, MENDES 
* Abstract of a Paper read before the Staffordshire Iron and Steel 
Institute. 
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plant at the works. Only the steam turbine allows such an arrange- 


The economy to be obtained from electric driving will depend very 
materially not only on the proportioning of the various passes, but on | ment owing to its splendid regulation and overload capacity, the 
the actual usage of the plant. Where power is supplied by meter | boilers acting as the storage system or flywheel in this case. This isa 
from a power company, idle running must be avoided at all costs. | cheap and very efficient arrangement, as the load factor on the tur- 
The power required to run a mill light is very considerable, and close | bine is very high. The authors then give details of the various 
supervision will be needed to see that the roll train is continuously | methods employed in applying the electric motor to the driving of 
fed with pieces. Care is also needed to see that not more than the ae dus 
correct num ber of piecea 18 allowed in the mill simultaneously, as the 


_ ___ List of Electrically Driven Rolling M ills. 


| 


consequent overload can only be supplied at some expense in| - Ouch 
есопошу. Сотрапу. Tons н г Speed, Type of — Dri 
With reference to the power supply, four cases need only be con- i | REUS r.p.m. mill. TUS 
sidered: (1) A supply from a municipality or power company, (2) | ———————————————————— ————— ___ 
a supply from the Mond Gas Co., (3) a turbine supplied from | Cargo Fleet Iron Co............. 1,000 | 150/75 Merchant, | 
existing puddling furnaces or coal-fed boilers, (4) an exhaust | уаг. speed | 
turbine supplied from an existing large mill engine to generate elec- | English McKenna P. Co. d 500 | 392 Кай 
tricity for smaller mills and auxiliary plant. 350 250/125 Merchant, 
At about 0-44. per unit the electric drive will be cheaper than | var. speed. 
the steam drive with modern non-condensing compound engines, Г № 25 '8-рһ. motor 
taking into consideration repairs, maintenance, wages, 10 per cent. ; N R I d POLL 
for interest and depreciation, oil, waste, &c. The steam consump- Ен < 300 |! 250 Cold. rolls 
tion must be taken over 24 hours or over a year, and include all | 440 150 
auxiliary machinery. It is this point which is so often lost sight of | | | 600 | 450/260 Rail 
by the advocates of the steam drive. The writers have found that Darlington Rolling Mills Co 450 247/110 Merchant 
with modern engines of the best types 351b. of steam at 1501b. | Dayid Colvil 290 | 450/300 Forge train 
pressure per brake horse-power-hour taken over the whole year is & M ho: S OTE: ce un dA ‚ 200/100 Guide. | 
fairaverage. Taking an 8 ft. and 10 ft. merchant mill rolling rounds QUSS ЫШ, б oe мош MEDIE 
and squares at 20 в.н.Р.-Воцгв per ton, with coal at 6s. per ton, the Monkbridge Ironworks..... | е | 1 Ө: ДН 
fuel costs would be 6-5d., and the total costs, including interest and | Willans & Robinson............ 275 360 | Tube | 
depreciation, wages, &c., but no repairs and maintenance of boilers | District Iron & Steel Co. ...... 150 365 Hot | 
and engine, would be, with an output of 30,000 tons, 13:6d. per ton, John Brown & Co.............. 200 ‘200/450 Bar 
and with an output of 15,000 tons, 19-2d. per ton. Henry Wiggin & Co 200 300 Sheet nickel 
Nu electric power at 0-44. a unit and gn overall efficiency of | = Т” a о mur nickel | 
per cent. we get the following : With an output of 30,000 tons, PEN 215 300 Sheet nickel | 
12d. per m and with an oui pub of 15,000 tons, 18-64. perton. The ее "s = | ү 
repairs апд maintenance of the electric motor are, of course, quite | Redbrook Ti 25 , “Cola f | 
small, and the total maintenance, including gearropes, &c., is duis John d ds Mn T 3:5 Ee IE: 
out of proportion to the repairs and maintenance, costs of engine, | George Jones..................... ' 100 500 Copper | 
boilers, pumps, belts, gearing, &c. The corresponding figures for John Wood ...................... ' 125 490 | " 
и rail ы the Hildegarde works is 10-4d. per ton, not in- Davey DiS А ness | 200 600 | Plate | 
cluding wages. e increased production, and other advantages | «v; Ј , 150 185 | Copper roll. | 
which have been proved in a tud practice, and which have wal В Mapplebeck 120 Е ++ [ing 
а. before, will turn the scale still further to the advantage | Perry & Co. C 100 Sod | d | 
ectri driving. и: | Ot 300 — А 
The installation of gas engines to drive the electrical equip- со ORE Сылын. 5 480 | p | 
ment in cases where no electric supply at low rates is obtainable, but | Richard Neville ................ Various live roll | motors 
where the mains of the Mond Gas Co. are within easy reach, is more William Bain (Ltd.)............ |. 350 300/100 ` Guide 
or less a special case, and need only be considered in this particular | Dugard Bros. ............... | 21» 315 “ 
(Staffordshire) district. The first cost of gas engines, dynamos and | Wiliam Bavli | 100 500 | e | 
motor is higher than steam engines and boilers, and, therefore, the Bolekow vi d puces о E iy 
capital charges also increase. The full costs are about half and main- | S. Riper de - з аа 2 c Qm | m 
tenance and repairs are higher than with steam drive. Altogether | Trees (ША) ie A ` 600/700 Tube Ze 
it will be found that this method of driving does not present any | Pather Iron & Steel Co. ....... 300-1,000 375 ‘Merchant Ropes- 
specific advantages in general cases. Etna Iron & Steel Co f 500-1000 375 | „ | o 
By far the most important system of driving in this district, |. и 250 | 485 » о» 
Which is bound to engage the attention of works managers in the Excelsior Iron & Steel Co. ... 200 | ... Sheet o» 
near future, їз the utilisation of the low-pressure steam from the Redheugh Mills.................. 290: o эз» м 
puddling furnaces in steam turbines coupled to electric generators, D a <4, Berge Geared. 
enabling the larger works to produce their own electric power re- | Sir Theodore Fry 4 =. | — jr uM FUR 
quired for the rolling mills and auxiliary plant. In most works the AMA |. о) | 285 be oe Е 
mill engines are old and highly uneconomical, the gearing is worn, 1 250 385 | Rail p m 
and last, but not least, there is а general desire to speed up the mills | John Summers .......... | 325 | 570 | Merchant | Ropes 
and increase the production per mill. As already explained, the | J, Brown & Co { ' 200 200/450! , | Geared. 
electric drive is inherently adapted to give this increased production, | s , 200 200/150] „ » 
and this more homogeneous product, and the old steam engine is b. ] | чиште Eo S Od A zi | 240 ' Sheet brass |o» 
bound to go. The low steam pressure prevents in any case the in- | ` OHDSOIE E СО мыш 290 7 2 | » AE 
stallation of the more modern but costly compound condensing { The Mint, Birmingham | d 65 | .. Г 
mill engine, even should this be desirable. The turbine, however, I d 235 2 | Pis Е 
admits readily of the utilisation of low-pressure steam ; it possesses | Birmingham Metal&Muni- | ОПО ` 360 j|Sheet brass |, 
practically unlimited overload capacity, and can be easily regulated. tions ’ 160 360 | T | T 
It 13 incorrect to say that as steam is a bye-product of the puddling Jonas & Cohen .................. |. 200 900 | Bar | Belted 
plant it costs nothing, and can be wasted in the old mill engines. British Insulated & Helsby... : 250 | 350/380 | Copper rod | Qm 
This also used to be the colliery engineers’ argument when electric | ү. : ч | zs | Wire red ' Geared 
winding came to be discussed, and the waste of the old steam winders | ^ Daven ae negate ны а ditt ian | 540 | is ” 
т pointed out, because slack at the pit mouth would cost nothing. | Motherwell Iron & Steel W’ks BUE ИШ. | M a 
5 fallacy of this argument is now readily admitted, and steam at 400/800 — 300 Ноор -Rope 
colliery has been given its true value. The samo applies to the 300/600 | 300 | Rod o» 
Waste heat of the puddling plant, especially if puddled bars are pro- 200/400 , 500 | » ” 
duced and sold at a loss in order to keep the waste hoat. Thomas Firth & Sons ...... 4 о | s » ” 
250/5 2109 | 9 i ve 
00/1 400 150 | Plate pene’: 
| ' Коре 


А system which will prove to be a considerable advance on existing 
methode, and which has been worked out for electric- winding engines, 
consists in driving a single turbine coupled to two generators, one 
direct current for driving the direct-current motor of two mill trains, 
and the other а three-phase current generator to drive the auxiliary 
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30/60 
›ррег plate Rope 


30/60 ' 750 |. 
|01]20. lC 


150/300 500 - 
| 750 Cold 
| 22/44 | 


Sanderson Bros& New bould 
Morfa Copper Works ......... 
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іп Siemens’ furnace of 35 years ago. 


of repair—all of which are of vital importance. 


336 THE ELECTRICIAN, JUNE 9, 1911. 


- . < 


tolling mills. These include both rope, belt and direct drive with 
flvwheels, or gearing may be used. Rope driving is at present the 
most commonly met, though it has the disadvantage that fluffy 
matter is given off, while no verv great speed reduction can be 
-obtained. 

As regards the construction of rolling-mill motors, they should be 
made with amp!e bearing surface and with a substantial shaft. Live 
pressure should be guarded against by the provision of thrust bear- 
ings. Commutating poles shou!d be used on direct-current motors. 

The Paper concludes with a table giving a list of electrically-driven 
rolling mills, which we reproduce herewith. 


ELECTRIC SMELTING FURNACES AND THEIR 
APPLICATION.* 


BY M. RUTHENBURG. 


Electric smelting his emerged from the realm of mere scientitie 
investigation. and his token g firm foothold in the commercia! pro- 
duction of metallurgical and other products, which сап be produced 
either more cheaply or of greater purity from base starting products 
than by other means; or in some cases it does work or makes pro- 
ducts that cannot be produced in any other way. Of fur- 
naces there are many. Their claims to radical! superiority, one over 
the other, except in mechanical detail, may be at once dismissed as 
existing only in the minds of the inventors and those interested in 
exploiting them. 

The first practical furnace operating under modern conditions was 
that of Siemens, and all the details of current regulation necessary 
in an arc furnace, typical of some modern examples, are clearly shown 
It has been well said that “ the 
time has arrived at which the furnace man and the metallurgist should 
take a hand in the development of the electric furnace." This being 
so, along what lines should that development be ? Whether the 
furnace be used for refining steel, smelting pig iron, smelting copper 
ore, smelting complex ores of lead and zine, smelting zinc, smelting 
nickel-cobalt arsenides, smelting nickeliferous pyrrhotite, smelting 
tin ore and tin slags, making alloys of manganese. chrome. titanium, 
vanadium or silicon, the furnace does not depart from being a mere 
receptacle or container for holding the raw material to be operated 
on—the molten product—and means for minimising the radiation of 
the electrically produced heat. 

It may differ in form, in lining. in the means of introducing raw 
material, the means for removal of product, and means and facility 
The kind of current 
used, and the means of applving it, are also important. Direct 
current. on account of commutator troubles, 1s not used, except for 
electrolytic work, and the furnaces for such work are of the very 
simplest description. Single and multi-phase currents are most 
extensively used, the advantage for electrical and heat distribution 
being with the three-phase current. 

Constant voltage is almost universally used, simply because lighting 
and power supply demand such regulation, and the smelting supply 
is taken from the same source, or from a generator that his been 
designed on the same lines. T he latest and best work is done with 
constant current with automatically regulated non-arcing voltage, 
using a slag as resistances, the electrodes operating merely as con- 
ductors to deliver the current to the slag. The electrodes are usually 
held by heavy clamps, to which are also attached the flexible leads 
for supplying them with current. When in the course of use the 
clamps reach the roof of the furnace, the electrodes can be fed no 
further and must be replaced by new ones. 

The heaviest consumption of electrode is not at the end, and useful ; 
but along the body, and useless. Water jackets around the clec- 
trodes remedy this wasteful consumption of carbon. It is quite safe 
to carry them clean down to the slog, and though the current notion 
mav he to speculate on what will happen if a jacket be cut. long expe- 
rience shows that absolutely nothing will hippen other than chilling 
the furnace. 


The hearth is accessible in all parts for repair, and may be replaced . 


in a few minutes by a spare опе. For experimental work, hearths 
with acid, basic or other lining, may be kept ready, and used in the 
same furnace at a few minutes’ notice for the chinge. 

Other important роња in an electric furnace supplied with alter- 
nating current are to minimise joints and contacts; have no heavy 
solid conductors, but split them up. When joints are unavoidable, 
sce thit contact is good and of ample area. Conductors should be 
ample for maximum current—err, if at all. in making them over what 
is needed. They are bought but once, and their scrap value is high. 
p» The smelting of iron ore electrically is an accomplished fact, and 


ЕС Abstract of a Paper read before the American Electrochemical 
Society. 
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if the same principles that apply to the selection of a proper site for a 
blast furnace are used, the electrical proposition stands or falls in the 
same way. Either case resolves itself largely into one of transpor- 
tation, the items being ore, fuel (power), flux and finished product. 
That furnace which can gather fuel, flux and ore, and deliver finished 
product to market with the least mile tons, other things being equal, 
wins. "Therefore, every proposition must be worked out on its own 
basis. Power in Norway may be dear at any price if raw material 
and finished product must be carried in and out, unless electric 
current is the chief item of expense, and the product cannot be made 
otherwise. 

Copper ores, both carbonate and sulphide, are shipped half aruund 
the globe, when, after paying freight, but a small portion of their 
value remains to рлу for the mining and profit. Water power or 
coal, and in some cases, both, occur in close proximity to the mines ; 
instead of shipping a 20 per cent. to 40 per cent. ore, it should be 
smelted at the mine to finished anode metal, making much better 
recoveries than а blast, furnace, and doing it more cheaply. In a 
recent case, the difference in slags made in the electric furnace and 
the blast furnace amounted to 4s. а ton on 100 tons а day —making 
а saving of £7.000 a усаг. 

In smelting nickel-cobalt arscnides, great trouble is experienced in 
roasting. and, if not roasted, an inordinate amount of speiss is made. 
Elcetrically smelted, without roasting, the last traces of arsenic are 
removed, no speiss is formed, and clean slags are made. А second 
melt delivers the finished alloy ready for sale. In making nickeli- 
ferous pig топ. pyrrhotite, carrving 40 per cent. of sulphur and 2 
per cent. of nickel, is roasted to get rid of sulphur. This is never 
complete, and is а laborious job. Electrical smelting drops the sulphur 
at once to a fraction of one per cent. and à second melting delivers 
finished pig iron with 3-25 nickel which finds а ready sale among steel 
makers. That complex mixture of lead-zinc-iron sulphides carrying 
gold and silver, which has been the basis of more metallurgical 
schemes than any other, is a beautiful example of the electrical 
furnace doing whit cannot be done otherwise. If the ores occur 
erystalline, they may be crushed and dressed, the lead separating 
by gravity, the iron and zinc by magnetic separation. But even 
with the best of work, the lead has some zine and iron, the zine some 
lead and iron, and the iron some lead and zine. Only one metal 1s 
paid for, and any other value it carries is lost. In the electric furnace 
the raw ores from the mine, coarse and fine alike, are smelted without 
admixture of any kind whatever. Lead, zinc and sulphur volatilise 
and are caught and separated in condensing towers ; copper, silver. 
gold, iron and silica form matte and slag. The matte is besseme- 
rised to anode metal ; the lead and zinc, with a second smelting, are 
made into finished metal. 

Tin ores present many difficulties. The ores as they come to 
market contain many impurities, which, in being slagged, carry & lot 
of tin with them. The case is complicated by the fact that tin acts 
as an acid to bases and as base to acids. Besides, the temperature 
of reduction of stannous oxide by carbon is high, and at this tempera- 
ture tin volatilises. The first ordinary smelting produces very ric 
slags, which, after being re-smelted five times, still contain 3 to 5 
per cent. of tin. И these slags be smelted in the electric furnace, 
slags result that carry but 0-25 per cent. tin, recovering the tin a 
metal, and besides, as a separate product, any other values. Many 
ores of tungsten, manganese and chromium are low grade, their 
impurities being mostly iron and silica, frequently chemically com- 
bined. These may be separated and the fractions smelted, resulting 
in pig iron carrying a little of the other metal, and a high grade ferro- 
alloy of the more valuable metal. 

Some of the more fusible metals volatilise badly at the temperature 
of reduction of their oxides by carbon. Late improvements enable 
these metals to be reduced at low temperatures with no volatilisation. 
For this work, the electric furnace is essential. m А 

Central power stations are realising the desirability of an equalis- 
ing load, and those who fully realise the situation will sell at very low 
figures, and still protit largely through serving electric furnaces. 
the undertaking be of sufficient magnitude, an individual installa 
is desirable, and muy consist of steam turbo-generator 8213. OT girs 
engine units. 


tion 


DISCUSSION. 

Dr. J. W. Ricnanps said he hardly liked the statement that Mr. Ruthen- 
burg had made. in regard to using the slag as a resistance, that the furnace 
should be built with a non-areing voltage. In using slag as a resistance 
the current actually went through the metal and practically only 
met the resistance of the thickness of the slag above the metal. in 
the furnaces where electrodes were used, apparently dipping in the slag, 
there was always an are beneath both electrodes, and the major part 9 
the heat energy was generated by the ares at the electrodes. . 

Mr. Е. T. SNYDER thought this was a good time to call attention to the 
DM the electric furnace load was not a desirable load for the central 
station. - Е. DU 
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FARADAY SOCIETY. 


— 


The meeting of the Faraday Society held on May 23rd. at the 

0 T. Glazebrook, C.B., 
F.R.S., vice-president, in the chur, took the form of a general dis- 
cussion on high-temperature work. Previous to the meeting. the 
Society visited the National Physical Laboratory, by the kind 
invitation. of the Director, and inspected the high-temperature 
Mr. H. С. Green- 


wood also gave a demonstration of his method for determining the 


Institution of Electrical Engineers, Dr. В. 


equipment described in Dr. J. А. Harker's Paper. 


boiling points of metals mentioned in the Paper below. 


Dr. А. L. Day, Director of the Geophysical Laboratory. Carnegie 


Institution, Washington, contributed tho first Paper, entitled 
* Recent Advances in High-Temperature Gas Thermometry.”’ 


The Paper reviews the work done in recent years to increase the 
range and accuracy of the temperature scale upon which the various 
methods of measuring high temperatures depend for their calibza- 
tion. It is very essential to emphasise the limitations of the gas 
thermometer, on which the fundamental measurements huve to be 
made, because the ease with which relative temperatures are now 
measured electrically may lead tho inaccuracies of the standard 
scale to be overlooked and the readings of the secondary instrument 
to be regarded with unwarranted contidenee. The gas thermometer, 
moreover, is limited in range, end in using radiation-pyrometers, or 
even thermo-elements, for the higher temperatures, there is а temp- 
tution to extrapolation of a somewhat irresponsible kind. 

The four attempts which hive been made during the past few 
years to measure temperatures above 1,099 C. with the gas thermo- 
meter are next described briefly. Harker in 1904 used a porcelain 
bulb and nitrogen, but 1,150 €. was the upper limit of temperature 
attained. Jecquerod and Perrot іп 1905 used a bulb of quartz glass, 
whose expansion coefficient is very small, and various gases, which 
gave concordant figures for the melting point of gold. But ell of 
these were higher than other recent results, and again tho absolute 
measurements did not extend bevond 1,150 deg. Holborn and 
Valentiner in 1908, using bulbs of platinum-iridium and pure iridium, 
with nitrogen for the gas. were the first to extend tho scale to beyond 
1.60) deg., and their work has been continued by Day and Clement 
(1908) and Day and Sosman (1910) using nitrogen in bulbs of platinum 
containing 10 per cent. iridium and 20 per cent. rhodium respectively. 

The principal features of the modern constant volume gas thor- 
mometer are next discussed. 7'he Gas.—Nitrogen is now used 
exclusively, and even at 1.600 dog. there is no irregularity in Из 
expansion or evidence of dissociition. The Bulb.—The abaxndon- 
ment of metal for porcelain by Deville and Troost in 1857 was a 
retrograde step. Porcelain at high temperatures cannot hold the 
gas, and it does not expand uniformly. The author now uses 
platinum stiffened with 20 per cent. rhodium, as it is not safe to use 
indium in conjunction with thermo-clements at high temperatures. 
Silica bulbs cannot be used above 1.100 deg. The Furnace.—Two 
substantial improvements are noteworthy: electrical heating and 
the authors device of enclosing bulb and heating coils in an air- 
tight bomb, so (ВИ the gas pressure outside bulb may be kept equal 
to thet of the expanding gas, thus preventing diffusion, minimising 
mech nical strain, and increasing sensitiveness. Electrical heating, 
while giving a constant temperature, doe; not necessitate a uniform 
temperature over the bulb. Below 709 deg. baths can be used to 
equalise the bulb temperature—it would be worth while to search 
fora liquid bath tht could be used up to 1.550 deg. The Manometer. 
—Th open U-tube tvpe із usually adopted. — Th? capillary connec- 
tion between bulb end manometer шах bo mde so small that errors 
duc to ignorance of its tempereture, once of formidable import ncc. 
The Auxiliary Therma-e'ement.—Às tho gas 
occasion Шу employed, a thormo-etement 


are now negligible, 
thermometer can only be 
graduated in terms of the gas thermometer is цзи Шу employed аз а 
secondary standard. Аз the E.M.F. temperature curve apjprzoxt- 
mates to a parebola, interpolation can safely be emploved. and now 
that direct measurements with the gas thermometer hive been made 
up to 1.550°С., thermo-elements can be relied upon to the same 
limit of temperature. The Paper contains a table of standard fixed 
temperatures ranging from 320 deg. to 1,575 deg.. which, being 
the melting or freezing points of metals. minerals or silts, are avail- 
able for general use. Direct and accurate calibration of radiation 
pyrometers between 900 deg. апа 1.550 deg. із now p кае: 

An estimate of the melting point of platinum, based on the tem- 
perature interval obtained by radiation methods between the melt- 
ing points of palladium and platinum, gives 1.755°С.+5°. Extra- 
polation on a thermal E.M.F. curve gives a mean value of 1,792 deg. 
[ог the same point, 
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' The next Paper was bv Dr. J. А. HARKER, F.R.S., on 


“The High-Temperature Equipment of the National Physical 
Laboratory .’’ 


The Paper dealt with the methods of construction and the use of 
the various forms of apparatus for the attainment. of temperatures 
ahove 100°C. which have been designed at the laboratory during 
the past 10 years. For liquid baths the general system adopted 
throughout, both for these and lower temperatures, consisted in the 
use of a vessel made up of two parallel vertical tubes, cross connected 
above and below. In one of these tubes is placed a continuous 
rotary stirrer, and in the other the apparatus to be heated. The 
heating may be by gas or electric current. The baths are so designed 
that the work to be accomplished by the stirrer in equalising the 
temperature of the different parts is à minimum, and great. uni- 
formity of temperature in the working tube is thus attained. Com- 
mon olive oil is employed between 50 deg. and 220 C., and above 
that temperature mixtures of fused salts are used, one of the most 
convenient being equal molecules of KNO, and NaNO, which mels 
at 219 C., gives off no fumes, and can be used in an iron vessel as 
high as about 650 С, 

The construction of electric furnaces for various. temperature 
regimes formed the subject of the second half cf the Paper. 

Mr. Н. С. GREENWoop, M.Sc., then read a Paper entitled 

* The Boiling-points of Metals.” 


In view of the scanty and uncertain nature of our knowledge of 
these important constants, a general investigation of the question 
was greatly needed. Tha present experiments may be divided 


into three sections :— 
l. A study at atmospheric pressure of the boiling points of a 


number of metals which are unaffected by carbon at high tem- 
peratures (antimony 1,440 C., bismuth 1.420 C., copper 2.310 C., 
lead 1,525 C., magnesium 1.120 C., silver 1,955" C., tin 2,275 С.). 

2. A study at atmospheric pressureof the boiling points of some 
metals which readily combine with carbon (aluminium 1,800 C., 
chromium 2,200 C., iron 2.450 C., manganese 1,900 С). 

3. The intluence of pressures varying from 10 ems. of mercury to 
30 atmospheres on the boiling points of bismuth, copper, lead, silver 
tin and zinc. 

The metals were contained in graphite crucibles (* brasqued ” 
with fused magnesia for the metals attacked by carbon) and were 
heated in vertical carbon tube electric resistance furnaces. For the 
experiments at pressures other than atmospheric the furnaces were 
arranged inside suitable enclosures. From the boiling point pressure 
curves the latent heats of vaporisation were calculated, 


Mr. А. BLACKIE, B.A., communicated a Paper 
«On the B3haviour of Silica at High Temperatures.” 


This communication gives an account of some experiments made 
to determine the effect of hezt on the strength and devitrification 
of the opaque and transparent varieties of fused silica. A deter- 
mination was also made of their relative co?flieients of expansion at 
high temperatures. 

The test selected as a criterion of strength was the transverse 
fracture of a small rectangular beam. Th? figures obtained for the 
modulus of transverse fracture showed that in the unheated condition 
the transparent material was considerably stronger than the opaque. 
When heated, it was found thet a few hours at from 1,100 C. to 
1,200 C. materially increased the strength of certain types of the 
opaque silica owing to an annealing action taking place. After 
more prolonged heating at 1,200 C. all types, both transparent and 
opaque, exhibited a loss of strength due to devitrification. Tius 
became much more serious and rapid at temperatures above 1,309 C. 
Heat treatment for four hours at 1.350 deg.. for instince, may 
re luce the strength by from 40 por cent. to 60 pear cent., according to 
the type of the material. 

A microscopic examination in polarised light showed that the 
devitriticition and loss of strength proceeded part passu. Tie minute 
erystils of tridymite which are formed increase very greatly in 
numbers at the higher temperatures. They began to form chiètly 
at the surface of the specimens and from the wa!ls of bubbles in the 


material. Other interesting phenomena affecting the strength of the 


material were also observed. 

As is Well known, the thermal cooflicient of expinsion of fused 
silica is very small, less thin onc-fortieth part of thet of brass. In 
fact, it is smaller than thit of any known substance excepting the 
best Invar. The difference in the coeflicients of expouston of thy 
transparent and opaque silica was determined over the range 0C. 
to 900°C. The experiments showed that at no temperature т this 


12 relative lengths of the two materials differ by more 
Assuming 


range did t! 
uid 


than 30-millionths of their length at room temperature. st 
the total increase of length of a clear silica rod between 0 C. г 


E 
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800°С. to be about 440-millionths of its original length, these experi- 
ments show that the increase of length of a similar rod of the opaque 
material does not differ from this by more than 7 per cent. The 
majority of the experiments gave differences of less than 5 per cent. 
Several interesting phenomena connected with the lagging of the 
expansion and contraction of the materials after heating and cooling 
were also observed. The experiments were carried out at the 
National Physical Laboratory at the request of the Thermal Syndi- 
cate, Ltd. 

Prof. Max ВорЕхзтЕгх, of Hanover, sent in a communication on 


s Methods of Maintaining Constant High Temperatures." 


Three general methods are in usc. 

1. By means of a vapour in equilibrium with its liquid. Suitable 
substances are only available for a moderate range of temperature, 
but a uniform temperature over a large volume is easily maintained. 
On the other hand, constancy of temperature over а long period 
cannot be relied upon. 

2. A liquid heating bath controlled by a thermostat. For high 
temperatures the method is restricted by the difficulty in obtaining a 
suitable substance, although for moderate temperatures oil or paraftin 
in a suitably constructed bath are fairly satisfactory, and tem- 
peratures up to 350 deg. can be maintained within 0-05 deg. for 
several months if а sensitive gas regulator be employed. 

3. For high temperatures air baths only can be employed. Tube 
furnaces heated electrically, either directly or by means of coils, 
are now exclusively used, but although a constant temperature is 
easily maintained, uniformity of temperature is more difficult of 
attainment. Usually the spiral heating coil is wound more closely 
at the ends of the tube, where the heat insulation should also be 
better, or additional resistances may be placed in front of the ends, 
and thus the heating of the middle portion of the tube is kept 
uniform. If there are any fluctuations in the current, it is necessary 
to employ a thermo-regulator. In the form recommended by the 
author tho expansion of a confined volume of gas moves a column of 
mercury against a constant gas pressure. The motion of the mercury 
actuates, by means of а relay, а secondary current superimposed 
upon the primary heating current. Various modifications of the 
method are suggested, and it is stated that its use will render possible 
the maintenance of temperatures up to 1,500°С. 

M. CHARLES Еву contributed to the discussion a short note on 


* Stellar Pyrometry."' 


The temperatures of incandescent terrestrial bodies can be measured 
by reference to the laws of radiation, either the law of Stefan or the 
Jaw of monochromatic radiations, but these cannot be applicd in the 
case of stars, owing to the small amount of radiation. The author 
has therefore devised an instrument based on Weiss’ displacement 
law. according to which temperature is measured by en appreciation 
of the colour tint of the star. In the instrument described, the 
colour of an image of the star is compared with that of a standard 
lamp whose tint can be varied. The pyrometer is standardised by 
reference to an electric furnace, an аге (3,500°C.) and the sun 
(6.500 C.). 

In the course of the general discussion which followed the reading 
of the Papers— 

pr. Т. M. Lowry suggested the use of helium or argon in high-tem. 
perature gas thermometers instead of nitrogen. 

Dr. J. А. HARKER agreed that a substitute would have to be found for 
nitrogen, which was not inactive in the electric furnace. Helium was 
impracticable, but he thought argon promising. Тае difficulty was a 
suitable containing material; they were trying to find one at the National 
Physical Laboratory. 

Dr. ARTHUR Day threw out the suggestion that tungsten might be 


found a possible material. 

Prof. A. K. HUNTINGTON commented on the distinction which should 
he drawn between the diffusion of gases through metals, which depended 
on affinity, and through porcelain, which was merely a matter of porosity. 


« The Central."— The current number of this journal is an 
“© overseas ” issue, though the editors point out that it is only a 
partial realisation of their hopes to publish a number entirely 
devoted to ** Centralians" in India. Nevertheless, two of the 
articles do deal with Indian affairs, these being ** Indian Indus- 
trial problems," by Mr. A. Chatterton, and “ Life in India," by 
Mr. А. Marshall. In other articles Mr. C. S. Hainsworth de- 
scribes the “Selina Cruz Port Works," and Mr. A. B. Jones the 
“Central Cordoba Extension Railway," which allows this 
system an independent entrance into Buenos Aires. Besides 
the illustrations in the articles there is an excellent photograph 
of Prof, M. О. Forster, F.R.S. "LEN | 
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PREPARATION AND PROPERTIES OF THE HEUSLER 
ALLOYS.* 


BY A. A. KNOWLTON. 


Summary.—The method of preparing the alloys is first deseribed. The 
magnetic examination shows the favourable effect of annealing at the 
upper limit of transformation. The transformation temperature depends 
upon the composition. Photographic examination shows the close 
dependence of the magnetic properties upon the crystalline structure. 


Since the discovery by Heusler in 1903 that it is possible to prepare 
strongly ferro-magnetie alloys of the non-meymetic metals copper, 
manganese and aluminium, important Papers concerning the 
properties of these alloys have been published by Heusler, Starck, 
Take, Gunilich, Guthe ard Austin, McLenan, and others. The most 
important facts as developed by these investigators may be brictly 
summarised as follows :— (1) The magnetic permeability of the best 
specimens is about that of cast топ. (2) The permeability is often 
greatly increased by annealing for some time at a temperature à 
little above 100°C. At higher temperatures the alloys become non- 
magnetic and this transformation may be irreversible. (3) The most 
strongly magnetic alloys were found by Heusler and Starck to be 
those containing manganese and aluminium in atomic proportions, 
i.e, in the ratio of two parts by weight of manganese to one of 
aluminium. Largely upon this ground it his been quite generally 
assumed that the copper plays no part in the alloy except as à solvent 
for a magnetic mangancese-aluminium alloy, which would otherwise 
be too hard and brittle for experimental use. (4) Other trivalent 
metals as arsenic, antimony. or tin may be substituted for the 
aluminium, but the allovs thus obtained are much inferior to those 
containing aluminium. (5) Zahm and Schmidt have found a Hall 
effect in these alloys of the same sign as in iron, but larger than in any 
substance previously studied. (6) Ingeraoll has found that these 
alloys do not show the Kerr effect. This is of special importance, 
both on account of the theoretical importance of the phenomenon 
itself and because it is the only way in which the magnotie properties 
of these alloys are strikingly different from those of iron. 

As nearly all observers had found occasion to complain of the poor 
mechanical quality of theirspecimens, it seemed best at the outset 
to undertake such a study of their preparation аз should. if possible, 
overcome this difficulty. "The first stage of the prepration con. 
sisted in dissolving manganese in molten copper. On account of the 
great aflinity of manganese for silicon a graphite crucible must be 
used, and it is even then impossible to employ any flux without 
causing the metal to eat rapidly into the crucible. ‘Fo secure а 
uniform mixture the melt must be kept hot for several hours and 
stirred frequently—or the same result may be obtained with less loss 
by oxidation if the bath is cast and reme!ted severe! times. The 
materials used were ordinary electrolytie copper and, at first. chemic- 
ally pure manganese. Later commercial minganese Was used with 
apparently equally good results. To the copper-m ngenese alumit- 
nium in slightly more than the calculated amount was added, and 
the bath cast and remelted several times to ensure a uniform mixture. 
Stirring should be avoided during this part of the operation because 
of rapid oxidation of the aluminium. Even under the best con 
ditions of working with smul quantities of material the los: ju this 
way is considerable and uncertain, so that the proportions by 
analysis may vary widely from those of mixing. After several 
remeltings the alloy was cast in graphite moulds made by horing æ 
‘in. hole in an are furnsce electrodo. To provide for a uniform rate 
of cooling in all parts of the casting these moulds were heated hefore 
use to a temperature slightly above the molting point of the alloys, 
which was about 850°C. The very heavy slag which forms instantly 
over any exposed surface makes it essential that the metal be poured 
rapidly in an unbroken stream. The moulds were covered over with 
a layer of asbestos wool of such thickness as to allow the temperature 
to fall to 250°C. in about an hour. When this temperature wis 
reached, as indicated by a thermocouple, th» casting was quenche 
by immersion in cold water. Specimens prepared in this way were 
of excellent mechanical quality, free from taws and blow-holes and, 
in many cases, milleable to a considerable degree. The magnetic 
test appears to indicate that а somewhat slower rate of cooling and a 
slightly higher temperature of quenching might hive been advan- 
tageous. Fourteen specimens were selected at random for examin- 
ation. These were wet ground with emery to a uniform diameter of 
6 mm. and tested as hereafter described. The chemical composition 
and density (which ranged from 6-72 to 7-17) of cach specimen i5 
given by the author, In general the density was found to increase 
slightly on annealing at 120°C. This increase never exceeded 3 of 
1 per cent. although it appeared to take place in all cases. 


* Abstract of an article in the “ Physical Review." 
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Electrical Resistance and Temperature Coefficient of Resistance.— 
For measuring the resistance a Thomson double bridge was used. 
The external field was constant and equal to 80 lines/cm.* during 
these tests. 

The variation т the value of the specific resistance (ø) for different 
specimens was larger than can be accounted for by differences 
in composition. Later work indicates that а slower rate of cooling 
would have given more uniform results. The variation of в with 
temperature, shown in the figure, refers to only one specimen, but 
it is typic2! of what happens in every case. The curves are straight 
lines differing from those for a pure metal only in slope, and in that at 
certain temperatures the resistance undergoes a permanent decrease 
with time, a process of artificial ageing frequently mot in alloys. 
The numbers given in the diagram indicate the time which elapsed 
between the lettered readings; e.g., in curve П. the reading at C was 
taken two hours after that at B. The microscopic examination 
which was carried on in connection with this part of the work showed 
that each decresse in resistivity accompanied an improvement in 
crystalline structure, and thet any treatment, such as quenching 
from a comparatively high temperature, which impaired tho crystalli- 
sation was accompanied by a corresponding increase in resistivity. 
There was no indication that the resistance depended at all upon the 
kind of crystals. The temperature coefficient (a) which was originally 
very low and lowest for the specimens of highest resistivity (varying 
from 9-1 x10-* to 27:3 х 10-*) increased as the resistance at zero 
decreased and in nearly the samo ratio, as is shown by the fact that 
the successive curves are parallel. It will be noticed that after five 
hours at 140 deg. the succeeding heatings represented by III. and 
IV. (both of which began at 28 deg.) produced no effect, but that 
above 160 deg. a second rapid decrease in resistivity took place until 
à second condition of stability was reached, which persisted until the 
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tempereture was raised above 295 deg. In some later work it has 
been found that these three temperatures are important transition 
points for many specimens. The only way in which these alloys are 
diflerent from many others in respect to their conductivity is in the 
degree of their sensibilitv to annealing processes, and this is altogether 
due to the ease with which their crystalline structure undergoes 
modification. 

Relation. of Magnetic Quality to Crystalline Structure. —Scveral 
of the specimens were subjected to extensive cycles of heating, 
magnetic measurements being made before and after each cycle, 
and at such other temperatures as seemed desirable. Before 
and after cach cycle one end of tho specimen was polished and 
etched with a mixture of hydrochloric acid and ferric chloride. 
This mixture was adopted after experiments with many etching 
agents because 16 was found to give more uniform results than any 
other, and also because the colouring action of the ferric chloride 
greatly increased the contrast between the different crystals. An 
outline of the treatment to which a single specimen was subjected 
and the results obtained are given in the Paper. The total time of 
annealing in thís case was somewhat more than 100 hours, and the 
value of the magnetisation reached varied from about 400 C.G.S. 
units to zero, with corresponding variations in crystalline structure, 
88 18 shown in a set of microphotographs in the Paper. 

А comparison of the value of the intensity of magnetisation J, with 
the original value, shows an increase from 212 to 298 for the same 
field strength. This increase took place at ordinary temperatures 
during a pericd of 16 months. Heating to tempcratures up tu 
160 deg. apparently completed in something less than 20 hours the 


transformation which had been going on slowly at room temperaturest 
Heating at 225 deg. for five hours caused a 25 per cent. decrease in 
the value of Z, while two hours at 290 deg. restored the specimen 
nearly to its best condition. Subsequent heatings at temperatures 
below 225 deg. produced no effect. Even a short time et 225 deg., 
however, prcduced a marked change, and the loss of magnetic 
quality continued on further heating at 225 deg. and 250 deg. 
Partial recovery again followed heating to 300 deg. Nine and опе- 
half hours between 225 deg. and 250 deg. left the specimen very 
poor magnetically with the expected recovery at 300 deg. or slightly 
above. After this heating to 350 deg. it was noticed that the alloy 
reacted to the etching agent very differently from its previous 
behaviour. Up to this point there had been no tendency to deposit 
copper, even when the etching was continued for from five to eight 
minutes, but on attempting to etch following this heating a coating 
of copper so thick as entirely to conceal the structure was deposited 
in less than half a minute. This, of course, indicates a breaking-up 
of some of the crystals. Chilling from this temperature left the 
alloy non-magnetic, and it was not found possible to render it mag- 
netic again by any thermal treatment, although after some months 
at ordinary temperatures it was found to hive become appreciably 
magnetic again. 

These results are in good accord with those of Asteroth who states 
that he found it possible to control hysteresis losses by the rate a* 
which his specimens were cooled through the transformation tem- 
perature. The writer's interpretation of the phenomena is, however, 
somewhat different. Transformation from tho magnetic to the 
non-magnetic state takes place over a range of about 50 deg., tho 
lower limit for this particular specimen being 225 deg., where the loss 
of magnetic quality begins to take place rapidly, and the upper limit 
being 275 deg., where the specimen is totally non-magnetic. Anneal- 
ing at the lower limit leaves the alloy very hard and with a low maxi- 
mum induction, while annealing at the upper limit, followed by 
moderately rapid cooling. softens the specimen and increases the 
maximum induction. This was found to be tho case with all speci- 


mens examined. 

So far as the permanent changes that take place on heating are 
concerned, they may be explained if we assume that the magnetic 
properties belong to molecular groups which are constituents of a 
certain type of crystals that form at temperatures in the neighbour- 
hood of 300 deg. and are stable at ordinary temperatures, but pass 
through a meta-stable condition between 225 deg. and 275 deg., 
while the non-magnetic crystals, which constitute the stable form 
within this range, are meta-stable both at 300 deg. and at room 
temperatures. Ац examination of the micro-photographs appears 
to verify this assumption. 

The micro-photographic examination which was carried on in 
connection with the magnetic testing showed that the alloys contain 
crystalline masses of three distinct sorts. Of the three sorts of 
crystalline masses (white, dark grey and black) those which are 
unaffected by the reagent, and consequently appear white in the 
prints, are by far the most striking and show the widest range of 
variation. The area of the photograph covered by these crystals is 
large in all cases where the specimen was highly magnetic and 
decreases with loss of magnetic quality. So marked was the rcla- 
tion between structure and magnetic quality that after some expe- 
rience it was found possible to make a fairly accurate estimate of the 
value of J at saturation from a visual examination of the structure. 
The areas covered by the white crystals on a number of photographs 
were estimated by means of squared paper, and within the limits of 
error (which are naturally large) these areas appear to he proportional 
to the values of 7 at saturation. 

Although the differences in chemical composition did not appear 
sufficient to account for the observed differences in the transforma- 
tion temperature, no other cause could be assigned, since in no case 
did the heat treatment appear to produce any change in this regard. 
Ац attempt to reproduce the allovs of low transformation tem- 
perature by making specimens having a high ratio of copper to 
manganese (Cu 72, Mn 18, Al 10) was successful. — This result is in 
line with the work of Ross and Gray in indicating that the copper 
plays a part of much greater importance than a mere solvent. 

Since the white crystals are always present in magnetic specimens 
and are never found in specimens which are not, under proper con- 
ditions, magnetic, and since there seems to be a simple relation 
between the quantity of crystals of this kind and the magnetic 
quality, it seems fair to assume that they contain the magnetic con- 
stituents of the alloy. Attempts to isolate these crystals were unsuc- 
cessful. A surprising feature is the apparently slight difference 
between the magnetic and non-magnetic states as indicated by 
the fact that careful experiments with an apparatus of great sensi- 
tiveness failed to show positive evidence of any evolution of heat 
on passing through the transformation range. 
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THE CORROSION OF IRON AND STEEL. 


The annual London meetings of the Iron and Steel Insti- 
tute appeal in point of interest not only to the iron founder 
and to the metallurgist, but to the engineering community 
at large, which owes so many of its achievements to the 
improved products from foundries and rolling mills. Every 
year iron and steel enter more and. more into our daily lives, 
and user and producer find their ideatity of interest to be 
more intimate, From the user's point of view, perhaps, the 
outstanding feature of general interest in the recent meet- 
ing of the Institute lav in the three Papers dealing directly 
with corrosion. Аз the annual outlay of the world oa ac- 
count of lability to corrosion now reaches an enormous 
sum, not only througn the cost of preventive measures, but 
through the actual loss of metal in cases where preventive 
measures cannot be applied, to say nothing of accidents 
arising through corrosion, we make no apology for referring 
to the main points of these Papers. 

At the present time the mechanism of corrosion is warmly 
debated by two schools, which have been respectively 


labelle:t the ehemieal and the electrolytic. "Phe former re- 


gards all corrosion as primarily a matter of oxidation pro- 
duced through the action of acids upon the metal. The 


latter regards corrosion as in the main due to local galvanic 
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cludes with some striking work on the relation between rail 
failure and corrosion. - Mr. Lonemvir’s Paper should be 
read in detail by those interested. On the whole he considers 
that “ the balance of evidence appears to be in favour of the 
electrolytic theory." But “ purity of composition alone is 
not the clue to immunity from, or retardation of corrosion." 
There are “ numberless cases in which composition of metal 
has been of considerablv less moment than its environment." 

Mr. Гомамотв regards sulphur in soot and in the atmo- 
sphere as a most important factor, and records many cases 
of sulphur in excessive quantity in rust and in tunnel water. 
His chief contention is that the problem of corrosion does 
not lie in the amount of metal lost bv rust or decay, but in 
the influence exerted on the metal remaining intact and арра- 
rently unaffected. Deterioration is found which is not c£- 
plained by mere loss in weight or change in the ordinary con- 
This theory 1s illustrated by the case of 
No rall is absolutely 


action between different metallic impurities in the pre- 
sence of a suitable electrolyte. 

Now of the three Papers presented, that by Messrs. J. 
NEWTON FRIEND and ТозЕРН Н. Brown upon “ The Action 
of Aqueous Solutions of Single and Mixed Electrolytes upon 
Iron " must be regarded, despite the use of the word “ elec- 
trolyte " in its title, as identified mainly with the chemical 
school. The experiments were all conducted upon what is 
nominally a single metal—namely, “ relatively pure iron." 
(It is to be regretted that the authors did not give an analysis 
ofthis.) Plates of thts iron were immersed in various saline 
solutions, with the result that in each case the corrosion was 
found to be a minimum for dense solutions. Employing 
solutions of different salts containing 0-1 gramme of potas- 
sium bichromate per litre, it was found that corrosion was 
retarded and that potassium chromate gave even better 
results. We have spoken of “relatively pure iron” as 
nominally a single metal, but pure iron, in the sense that 
electrolytic copper is pure, is not known to the metallurgist. 
Commercial iron and steel are relatively impure, and therefore 
the electrolytic school must regard this Paper as academi- 
cally valuable rather than as conclusively practical. variations as compared. with a rail from a tunnel. 

The second Paper, by Mr. Joun У. Cons, on * The In- ¢ these results the author deduces that the rail from the tun- 

| nel had been rendered decidedlv brittle by its environment 
t 


dition of the metal. 
a steel rail from a damp tunnel. 
homogeneous, and this is well shown by a case of a normal 


rail from which tensile test pieces сиё from different parts of 


the cross section, which had been mapped out, showed large 
From 


fluence of Impurities on the Corrosion of Iron," represents а 

research conducted wholly from the point of view of the | and service conditions; aud, instancing the well-known 
electrolytic school. "The Paper covers observations of the ; parallel of acid cleaning causing brittleness in wire, he urges 
colour reactions observed in the Walker and Cushman ! that under working conditions “ the degree of acidity is 
“ ferroxyl се between iron and the sulphides, phospbides | immaterial provided the time of attack is sufficiently pro- 
and silicates. This very sensitive device indicates by re- The railway engineer will naturally demand from 
spective blue and pink colouration whether metals, or por- 
tions of them, aro electro-positive or electro-negative to 
other metals or to parts of the same metallic plate. Mr. 
Cops clearly shows that in the ferroxvl solutions iron is 
electro-positive to slag—that is to sav, that a current will 
flow (if the conditions of a closed electrical circuit are secured) 
from the iron to the slag, and the iron tend to pass into 
solution. Tt must, however, be remembered by all who 
study this interesting and valuable Paper in detail that it 
does not necessarily follow that what is true of the ferroxvl 
cell is true of all conditions in which other electrolytes occur 
In contact with dissimilar metals. Metals which are electro- 
positive to other metals in one solution are known to be 
clectro-nevative m another solutioa. Also, too, the method 
followed by Mr. Copp in the measurement of the E.M.F. 
between dissimilar metals by using a galvanometer cali. 
brated as a millivoltmeter onlv affords relative measurc. 
ments which are not scientifically comparable with those 


longed.” 
metallurgists more evidence in support of this seemingly 


well-founded theory. Apart from railwav interests in this 
section of the subject, the general concern about corrosion is 
very deep. 

This is not the occasion on which to discuss protective 
coatings. It must be remembered that cases are inevitable 
in which protective coatings either cannot be applied, or, if 
applied, are difficult of uniform maintenance. 16 is right. 
therefore, that the metallurgist, the chemist, ard the phy- 
sicist should continue to concera themselves with the study 
both of the mechanism of corrosion and of its effects. From 
their efforts we may hope to obtain metals as superior in 
their resistance to corrosion to those now in everyday use 
as а good mild-steel casting is superior to good cast iron. 


REVIEWS. 


(O»ples of the andermentioned works can be had from THE ELECTRICIAN Office, post 
free, on receipt of published prica, adiing 31. for books published under $& Add 
10 per cent. for abroad or for foreiga books.) 


—— ————— 
Diagram for the Easy Calculation of Shaft or Beam Deflections. 
Ву В. Livingstone. (London: The Electrician "Printing & Pub- 
lishing Co.) 2s. 6d. net. Postage in tube 4d. extra. 
mons | 
l'his sheet has two diagrams, cf which the former consists 
of a series of curves plotted on rectangular co-ordinates so that 
the lengths of a beam supported at each end form one side, 
and certain coefficients “$” ave plotted as ordinates wiih this 


obtained by other observers using elther a millivoltmeter of 
different internal resistance or electrodes of different area, or 
а cell with the same electrolyte but with a different length 
of path between the electrodes. The only really reliable 
means is the potentiometer. 

| The third Paper, by Mr. Percy Гохоме, on “ The 
Corrosion of Metals," is at once wide in its scope, and dis. 
turbing in many of its conclusions. [t commences with the 
eect of tomato juice on the domestic table knife, it dis- 
cusses variations in the composition of the atmosphere and 
rain water in various districts, as well as that of the soot in 
domestic and locomotive chimneys and in tunnels, and con- 


side as base. | 
It can be shown that a concentrated load so placed as to 
divide a beam into segments “a” and “b” produces a deflec- 
Uon " 0 at a distance, w, from onc end given by the expression 
MED. О 
— El(a-rb) ` 6 ME aca д 
(Morley's * Strength of Materials," p. 161.) 
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The values of “К” obtained in this way and plotted as 
described enable the deflection for a series of loads to be 
obtained by summing the values of “4” for each load. The 
second diagram for distributed loads is a single curve con- 
necting the deflection at à point with the position of this latter 
on the beam. 

А brief description of the method, including an example of а 
calculation, is printed on the diagram, and this shows very 
clearly that an otherwise laborious calculation сап be per- 
formed with ease and accuracy. Е. G. COKER, 

Several questions have come to hand regarding the accuracy 
of Mr. Livingstone’s recently issued diagram to which the 
above review refers. One of these questions was: “ Could 
you guarantee a Livingstone diagram to give the deflection 
accurately to 0-0001 in the case of shafts about 6 ft. span and, 
sav, four concentrated loads 7” 

The following reply by Mr. Livingstone will be of general 
interest :— 

Ist. Аз the total deflection at апу point is the sum of the 
deflections at that point, due to the individual loads, the per- 
centage error due to inaccurate drawing of the curve will be 
less for à number of loads than for a single load, since such 
errors tend to cancel each other. 

2nd. The accuracy of drawing of the curve is good, as the 
following comparison between carefully integrated and cal- 
culated values of * K " and the values read from the curves 
will show. 


Defeclion considered at 0-3 of the Span. 


Position of Actua] " | 

load. | value of * K.” | K from curve. | Error. 
0-1 0-00583 0-00580 0-57 of 1% 
0-2 07-01096 0-01100 («0 0:305 of 1°, 
0.3 0.01470 0-01470 Ü 
0-4 0.01650 0.01650 О 
0-5 0-016050 0-01650 0 
0-6 0:01500 0-01500 0 
().7 0-01 230 001230 0 
0-8 OOST 0- 90870 0 
0-9 б 00045 | 00045 1:19; 


3rd. From the above table we may assume that the average 
error is much less than 1 per cent., and as the value of the 
deflection ша 6 ft. span would be about 0-020 in., an error of 
l of 1 per cent. would be an error in value of 0-0001, which is 
what vour correspondent, wishes. 

4th. In actual practice such accuracy is not required. The 
most accurate test 1s a case of three or four bearing spans, 
where the deflection at а point ts found from the difference 
between the vertical loads and upward reactions. In such 
cases ан error exceeding 5 per cent. 1s not admissible. 

4 
E.I 
accurately determined. Now E may vary between 28 x 108 and 
30 x 108, which isa possible error of 7 per cent. 

6th. In conclusion, (4) we cannot guarantee that the error 
will be 0:0001 in.. as the whole deflection might be too large to 
make this appreciable percentage of the total. (b) But with 
average deflections of, вау, OOL 1n. to 0-02 in. we can guarantee 


the accuracy of the deflections calculated from the curves 
` 3 


| E. | 
within 00001 in, when "S correctly obtained and the shaft 


5th. The preceding 18 based on the assumption that 18 


is homogeneous, (е) Or we can guarantee the accuracy of che 
values of the constants within 1 per cent. 


Practical Telephony. Ву G. Вкл, and S. Witsow. — 5th edition. 
(London : S. Rentell & Co.) Pp. жму. + 309. 3s. 6d. net. 


This book is written to meet the requirements of students 
preparing for the examinations of the City and Guilds of London 
Institute and the Post Office departmental examinations. It 
deals for the greater part with the systems and methods 
adopted bhy the British Post Office, and only somewhat 
sparingly with the practice of other administ rations. 

In the first half of the book where they deal with exchange 
asvstems, signalling apparatus, instruments and circuits, &c., 


the authors seem to have been on unfamiliar ground, and in 
not а few instances “at sea" altogether, as for example on 
page 83 where the operator's transmitter, shown in Fig. 81, is 
referred to as а `` supplemental resistance of 55 ohms,” and on 
page 104 where the main ringing machine shown in Fig. 101 in 
connection with the night bell circuit is described. as “a 
generator for the operator's use when the motor generator is 
not running." This part of the book contains an extraordinary 
number of inaccuracies, loosely worded descriptions, and 
discrepancies between. diagrams and letterpress, which render 
it of little value to students, who are frequently not in a position 
to detect such errors. 

Although there is no direct reference to the Daniell cell in 
the book, the authors seem to have experienced some difficulty 
in abandoning what has evidently been an old friend, and 
we find the positive pole of subscribers’ batteries frequently 
referred to as the “ copper” pole, and the negative pole of the 
main battery ша CB exchange as the 7 zine ” pole. 

Although numerous diagrams of circuits are given, none of 
them carry titles, and to find out what circuit is illustrated one 
is compelled to search about in the text for the corresponding 
figure number. Reference to diagrams would be much 
facilitated if each one bore a title, and, in the same way the 
text would be considerably improved by a more liberal use of 
sub-headings. 

In view of the great importance of the subject one would 
expect to find in a modern work at least one chapter devoted to 
trafic matters, and it is disappointing to find that in the present 
volume the subject is practically ignored, 

The last half of the book deals with methods of testing and 
localising faults, overhead construction and. telephone cables, 
the latter portion including а deseription of the loaded cable 
recently laid across the channel at Dover. These chapters 
form, perhaps, the best part of the hook. | 

The final chapter contains the svllabus upon which the City 
and Guilds examination papers are based, and the questions 
set during the last seven vears in both the Ordinary aud 
Honours Grades. These will be useful to prospective candi- 
dates. H. 5. T. 


Logarithms for Вез1ппега. By С. М. PICKWORTH. (London : 
Whittaker & Co.) rd edition, Гр. 42. 1s. 


We do not appear to have had the pleasure of reviewing 
former editions of this book, and it is theretore rather dificult 
for us to tell exactly how it has been improved, or whether 1t has 
been improved at all. From the preface to the first edition 16 
appears that its purpose is to give a more detailed and prac- 
tical explanation of logarithms and their various applications 
than is to be found in text books on algebra and trigonometry. 
From this point of view the book is well done, though we can 
not subscribe to the author's argument that it 15 peciat 
There is, however, evidently a demand for the book, since it ius 
reached a third edition. 


THE PRINCIPLE OF THE STATIC BALANCER. 
BY €. C. HAWKINS. 


Й . . $ * + an 

Summary.—The theory of the static balancer is here developed 9 
simple lines by the superposition of the component currents. An actui 
case 15 worked out numerically. 


The vencral idea of а static balancer аз a means of obtaining 
a point of connection for the middle wire of a three-wite 
system with a single generating dynamo is not difficult to 
follow. If two or more slip-rings are connected at DEO 
intervals to the armature winding of а continuoue-cnrren 
dynamo, then from each brush pressing on а slip-ring à be 
can be taken t» опе end of a coil forming part of a stationary 
inductive resistance or “static balancer” which has as Dr 
limbs or coils as there are slip-rinys; the other end of each PE 
is connected to a common junction, and this forms à centre 
point to which the middle wire of the three-wire network ша) 
be attached when only a single dynamo is feeding the outers. 


| Yet though this general idea is readily grasped, a thorous 
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НЕ, E, E,, E, are the instantaneous E.M.F.'s induced in 
each of the four portions into which the armature is divided, 
the two E.M.F.'s on one and the same side of the balancer act 
differentially against each other, and their varying difference, 
т.е, E,— E, or Е, Е, yields an E.M.F. alternating with 


understanding of the inner working of the apparatus requires 
that its fundamental principles should be very clearly under- 
stood. It is, therefore, proposed hero to examine these prin- 
ciples, beginning from an elementary standpoint. 

The static balancer is essentially and fundamentally a 
choking coil, and the lower its ohmic resistance, the more 
nearly for a given difference of resistance on the two sides of 
the network and a given armature resistance is the potential 
of the third wire brought to a value midway between the 
potentials of the outers. Each limb or coil of the balancer is 
to be regarded as a “ phase," so that there are as many phases 
as there are slip-rings. What is often called the single-phase 
balancer is, therefore, strictly speaking, two-phiase.* If the 
one coil, A, carries current, say, towards the centre of the 
balancer, and the same current continues onwards, then the 
other coil, B, even though it is merely a continuation of the 
same winding, is carrying this current away from the centre 
and so forms the second phase, displaced by 180 electrical 
degrees relatively to A. The sign of the current in any coil 
is thus to be regarded as fixed by its direction relatively to the 
central or junction point, inwards towards it being regarded as 
negative, and outwards, away from it, as positive. If the 
above two-phase balancer has its two coils on a common core, 
its actual construction closely resembles that of а one-to-one 
transformer with its primary and secondary coils, preferably 


respect to the balancer, and having a frequency f zt equal 


to that of the machine, where p is the number of paira of poles 


and N is the number of revolutions per minute, 
In the first place, let the third wire 


be completely disconnected from the 
centre of the balancer, and also let 
% the network be balanced so that К, 
с =R, = К. The alternating E.M.F. 
„ above described causes an alterna- 
' ting current, 7, to tlow through tho 
/ two limbs of the baiancer in series, 
and considered by itself this current 
would divide equally at the points a 
and 0, 1/2 flowing through each of 
the halves into which the armature 
Fio. 2.—Smpuiriep Form. із divided (Fig. За). Upon this 
distribution of current must be 

superposed the direct-current balanced system of Fig. 35, so 
that when the two are added togetbor, having regard to their 
directions in the several portions, Fig. Зс is obtained. It will 
be scen that the armature currents are divided (except at the 
moment when the bulancer tappings pass the brushes) into two 


similar pairs, viz, | 
i а +? 
ийт. 
oo. d 
and t = 16 = c — 5 
мі d 


just as in a single phase rotary converter. The iron in the 
trailing portions of the poles being influenced by one pair of 
circuits and so also that in the leading sides by the other pair, 


Ry 


Fic. 1. 
DIAGRAM OF CONNECTIONS 
OF 2-PHASE BALANCER 


=>” 


T 


~ 
~a 


intermixed. Yet if the coils of the static balancer were not 
wound on a common magnetic core but were kept entirely dis- 
tinct, although the arrangement would not for other reasons 
be nearly so good, its essential action would remain unimpaired : 
the fluxes of the phases do not, therefore, necessarily have а 
common magnetic circuit, which suffices to prove that the 
function of the balancer is that of a choking coil and not that 
of a transformer. 

Taking the simplest case of two slip-rings and two coils or 
phases, the connections are as shown in Fig. 1. Below is shown 
diagrammatically the various portions of the system of arma- 
ture network and balancer, lettered with corresponding 
symbols to agree with the upper portion of the figure. 

The resistances and impressed E.M.F.'s are given in a still 
more simple form in Fig. 2. Each leg of the balancer has à 
resistance of p ohms, and except when the balancer tappings 
pass the brushes, the balancer divides each half of the armature 
into two portions, fb, bd, which are fractions q and (1-4) of 
the length between fand d. If R,=the joint resistance of all 
paths in the armature winding from 4 to — brushes, one-half of 
the armature (which may itself consist of several parallel paths) | the arrangement is so far symmetrical, and in relation to the 
Will have a resistance of 2 R, ohms, and the resistance of the | induced and self-induced Е.М.Е. we are also correct in taking 
portions 7 and bd will be respectively 2 В... апа 2 K,. (1. — 3).! | at each moment E,=E,, E, =E, L= L, and L= L, where 

* A true single-phase arrangement is theoretically possible, but Ls, г &c., are the instantaneous inductances of the several 

portions. 


gives a strongly pulsating middle-wire current. e | 
Бу п зш. үза: аге hero used as їп the writer's oe ee The principle of all such superpositions of current is the 
о c ge ” + E.E. 5 Я г 4) . 
Vol. XLV., p. 704 For nix mania sr зле ны ы и wish to | 8800, viz., that the actual total induced E. M.F.'s may be split 
pursue the matter further. | 4 up into any components that we please, #0 long аз their 


Fia. 3c. —TukE SYSTEM WITH THIRD WIRE REMOVED. 
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algebraic sum is correct, but that if this is done, each com- 
ponent E.M.F. will always produce its own corresponding 
currents throughout the whole system, and the algebraic sum 
of these in any portion will yield th» actual eurrent in that 
portion. 

But, now, if we wish to divide the actual distribution of 
currents into the above alternating and direct-current sets, 
the proportions into which the total F.M.F. is divided must 
be correetly taken in order to secure the required result. 

One might at first sight suppose that it would only be neces- 
sary to take a direct current of value in the external circuit, 


(the shunt current being for simplicity neglected), and upon it 
to superpose an alternating current of value in the balancer, 


+ di di 
E, - E, Lst Lo, 2L " 

2o4HR, . d 
where L is the inductance of one limb of the balancer. But 
such a superposition would be incorrect, since the two com- 
ponent E.M.F.'s which must be used are in reality dependent 
upon one another. The former expression would hold for the 
instant when q=}, and also when i=0 (&e, for the instant 
when the alternating current is passing through its zero value), 
but not at any other moments; the latter expression only when 


q=} or when C—0, the last alternative being no-load when 
only the alternating-current exists. - 


i= 


Fia. 4.— RISE AND FALL OF E. M.F. IN THE TWO PARTS OF THE ARMATURE. 


Тө obtain the true direct current component C,, the total 
impressed E.M.F. E, must be reduced by the difference be- 
tween the alternating-current ohmic losses in the two parts of 


tne armature, t.e., by 5 Rl =) = 5 21,4 =, (1 - 24), and 
also by the difference а self-induced E.M.F.’s in the 
3 | dia di, 
the two portions, t.c., by lo Ly 
of the differential E.M.F. E, - E, is not available as an im- 
pressed E.M.F. to cause an alternating carrent, but only this 
amount less the difference between the direct-current losses in 
the two parts of the armature or C,. Ra(1 - 2q). 
The true expressions for the instantaneous values of C, and 
i need not here be examined, so long as the consequences of 
their interaction are clearly understood. "The important fact 
to be remembered is that by the connection of the balancer 
across the armature, C, is rendered slightly pulsatinz, and ошу 
eoincides in value with C at the particular moment when 
q = +, or the tappings stand at right aogles to the brushes, So 
also the instantaneous terminal voltage, v,, is rendered pul- 
sating about a mean value. Thus if the letters a, b, d, f (Fig. 
3c) also represent the actual potentials at these points, the 
difference of potential between the brushes or v,, is 


а= жЕ E +t Var - uq) 


C 1 . " 
(званый 


. Similarly, the whole 


"dt ! du 
. NL B or r di di, 
4.6., te, = Е, C,. Ry iR(1 - 24)— (Ls a -L, ae (1) 


By the varying values of the last two terms v,, 1s caused to 
pulsate slightly, whether C, have any value or not, i.e., whether 


on no-load or full load. When ц =}, L42 L, and IST 
further, whatever alternating current may then be flowing 
raises the ohmic drop in one quadrant as much as it lessens 1t 
in another quadrant, so that neither of the two last terms 
affects the terminal voltage, and at this moment we return to 
v,, - E, - CR,, as if there were no balancer. 

dis 


When q =0, dt is positive and acts on Ly, which now is the 
inductance of one half of the armature = L., while i is positive. 
Hence v, is reduced toa lower value = E, - СД, - В, 1.5, 
and this same value also holds when q = 1, since, then, both i 


and (1— 24) have changed sign, while T of negative sign acts 
on— L, in equation (1). i 


N 


\ | 
N 
-A> 


Fia. 5.—' Tue TRUE ALTERNATING E.M.F 


In the intermediate stages there would have to be considered 


not only the changes of © and ““, but also the varying pro- 
portions of L, and L, dt а 

But the wholo effect from the self-induced E.M.F.'s in the 
armature is small as compared with that from the inductance 
of the balancer itself. It only needs to be emphasised that by 
reason of the high inductance that is given tə the balancer, the 
phase of the alternating current through it lags very greatly 
behind the impressed Е. М.Е. ; the latter is a maximum when 
q=0 or l, ie, when the tappings pass the brushes, and the 
current is then but little removed from zero, во that it is very 
far from changing its direction when q =}. Oa external no- 
load, when the tappinga pass the centre of the poles aud q =}, 
E= E, апі the impressed E.M.F. is zero, bus unter load, 
owing to tho field b.ing distorted forwards by armature ге: 
action (Fig. 1), Е, does not become = E, until much lator, and 
this delaying action is also reinforced slightly by the fact that 
the impressed alternating K.M.F. is not simply Es- E, but 
E,- E,—C,R,(1—24), as shown in Fig. 5. The alternating 


current will then b> nearly at its maximum and С Li" per- 


d 
haps later than q=}. The two half-waves of E.M.F. will be 


dissimilar, and the current-waves owing to the presence of iron 
will be further distorted, but beyond the above general state- 
ment their exact shape need not further be morc particularly 
considered. . 

The network being so far assumed to be balanced, the same 
current flows in series through the two limbs of the balancer, 
and since these are assumed to be similar in both winding an 
magnetic data, even if they are on separate cores, it is evident 
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lower resistance and a decreased current on the other side, 
s.c., a flow of an out-of-balance current through the middle 
wire of value C,=C, - Су, and a consequent re-adjustment of 
tne potentials so that у, falls to some lower value f., and the 
voltages on tlie two sides of the network are more nearly 
equalised. | 

It remains, then, to examine the redistribution of potentials 
which results when the third wire is connected, and in the first 
place to consider in what way tbe magnetic conditions of the 
armature will be altered. It will be found that as soon аз the 
middle wire is connected, and the out-of-balance components 
flow, the armature currents сз, Cp Cs cg are no longer 
divisible into similar pairs, but are rendered all dissimilar 
except at certain instants. Yet, in spite of this, in (he drum 
armature, since the windings carrying c, and c, are situated 
side by side, and so also those carrying с, and с, the iron of 
the armature and pole-pieces is similarly aff-cted in parts Заоа 
5, and also in 4 and 6, so that 

lE. E = Е, 

L =L, L, = Le 
is still completely true. 
_ Further, when the two phases of the balancer are wound оп 
one core and are interlaced, even though the out-of-balance 
currents which they respectively carry diverge in amount, yot 
L, remains L.—L. It is only, therefore, necessary to make 
use of the final resultant instantaneous values for Ез, E, Ls, 
L, and L for insertion in our previous expressions, and they 
still remain true. 

Thus the joint system of C, and г is only affected by the 
superposition of the out of-balance components in virtue of 
alteration of the iron inductances. 

The correct principle of superposition is, however, often 
wrongly stated. To superpose C, in different directions 
upon C, in the external network is quite erroneous; to super- 
pose C,’2 in different directions upon the mean of the new 


; г C+C, . 
final currents in the network, 2.е., upon ' 7%, is, of courso, 
d 


that the potential of the centre point of the balancer is at 
every moment exactly midway between the potontials of the 


: atl 
points a and b, or is equal to 7 t Further, from the sym- 


metrical distribution of the currents the potential of th: brush 
d is always as much above that of poiat a аз the potential of 
brush f is below that of point b. Гог examp!e, by Fig. Зс, 

d —a E, iy. ЗВ а 
dt 
f-b- E RL.2R4 -L, 755 

di 

di, 
| dt’ 
Or the potential of brush @ might have been obtained from 
that of 6 as a starting point, and the potential of brush f from 


that of a with the same result as above. 
Thus the network being balanced, the midway value between 


d and f is the same as the midway value between a and b. 


The potential of the middle of the network is also © 


di, L 
Var [D 


and, therefore, since E, = E, 7, = а, and L,. 7 а+ј = а +6. 
( 


, 80 


that if the third wire is connected to the centre of the balancer, 
no current passes and the entire system is unchanged. 

Let the load on the two sides of the network now be un- 
balanced, the effective resistances (whether from lamps or 
motors) on the two sides being K, апа К„ and К, being the 
resistance of the negative side. If the balancer were absent, 


the potential of the middle wire instead of being 2+7 would 


d+ — З 4 
bs Jo, or the initial divergence of the centre potential 
from its true value midway between those of the bruslios is 

1 
J,z(R, - RY, ie, 


MM RC ы в (2) 
lel 2 2 ЕУ 0707 


є 
Ll 


Jo 
right externally, but leads t9 an incorrect result in the arma- 


ture. 

Lastly, to treat the actual current in each limb of the 
balancer as compose. of the alternating current i and a fixed 
proportion of the ont-of-balance current =C, n, where n is 
the number of limbs or phases, is found to bə only approxi- 


mately correct. 


where V, is the initial terminal voltage, 

The third-wire potential js thus above the maan, or J, is 
positive, when В, > В, ог the positive side is the more heavi'y 
lowled and has the lower resistance. 

Take the case of a dynamo of normal output 250 kw. at 500 
volts; let В,=0'05 ohm, and the induced E.M.F. of tho 
armature be №, = 525 volts. When the dynamo is well loaded, 
К, H, must not be very far different trom the balanced re- 
sistance which would give full load, i.e., in our case 1 ohm. 
Let it ba assumed that R, on the negative side is 0:55 ohm, 
and R, on the positive side 0:15 ohm. Then without any 
balancer, the output would be 500 amperes and 500 volts at 
the terminals, the latter being divided betwcen the two sides 
of the network in the proportion of 275 volts on the negative 
side to 225 voits on the positive side, or 

) . i 
Jy= Rey -R Ve O'l 950 = 25 volts, 
в +В, 2 
*.^, on either side an initial divergence from the mean of 
25 volts = 10 per cent. above or below the correct amount. 

Now, let the balancer be joined across the armature so that 
an alternating current flows through it, but let the middle wire 
bə still left unconnected to the centre of the balancer. Аз 
before, the direct current flowing through the two sides of tho 
network in series, t.e., 


(To Бе continued.) 
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CORRESPONDENCE. 


THE NOMENCLATURE OF PRIMARY AND SECONDARY 
SOURCES OF LIGHT. 
TO THE EDITOR OF THE ELECTRICIAN. 


MIR: The very interesting articles by Mr. Trotter and Mr. 
Harrison in your issues of May 19th and 26th make it perfectly 
clear that the science of photometry is in great need of clearly 
defined and universally recognised units. While one must 
strongly support Mr. Trotter's desire for a system of units which 
will appeal to the engineer rather than to the mathematical 
scicatist, И we are to follow the excellent example set in tlie 
other branches of electrical engineering we must reach the 
practical eigineering units through the scientific ones. 

To my mind the confusion arises largely from the loose use of 
the regularly accepted term candle-power. This is а unit 
dating from the barbarie times when one gazed directly at a 
light source in order to estimate its illluminating power. Now, 
we turn our backs to the light and judge the illumination 


v, 
(um cm 
IH 

Is rendered pulsating, and the new initial divergence, like v,,, 

1$ also a pulsating quantity. Its instantaneous value is 
е › › С, T A R, Um Y 
= (1 —1„). = = ae < . . ө (; ) 

2 R+R, 2 

which only becomes identical with J, at the particular moment 


when C, becomes identical with C, ie., when 7 = $. 
But the centre poiut of the balancer would always be at 


* - Ld . + 
every moment at its true midway value, Hu The сопзе- 
a 


quence, therefore, of connecting the third wire to the centre 
must be an increased current on the side of the network of 


directly. 

Candle-power, as Mr. Trotter states, is the English expres- 
sion for luminous intensity. and L think most engineers regard 
it as a measure of the penetrating power of a point source of light 
in one direction. Thus, in а polar diagram eandle-powrr (s 
represented by a definite length or magn ude in a definite direction, 


F 
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changed into pressure head. Owing to this feature there is no neces- 
sity to provide relief valves on a turbine pump, as the pressure can 
never rise above that due to the velocity sect up by the speed of the 
impellers. Consequently, th» pumps can be started up with the 
delivery valve closed, and this is а great advantage as there is no 
chance of accidents happening. 

The water always passes through turbine pumps іп one direction, 
and is acted on equally by the impellers at all parts. Therefore. the 
water comes from the pump in a constant stream, and there is no 
need to provide air vessels as in а ram pump. This feature is а dis- 
tinct advantage, as it prevents shocks to the pipe system and gives 
a steady uniform flow of water, allowing the use of the minimum size 
of delivery pipes. 

One point in connection with turbine pumps of some designs, i8 
the possibility of the motor being overloaded if working against a 
lower head than that for which the pump was designed. This is due 
to the fact that the surplus head expends its energy in increasing the 
velocity of flow of the water (consequently the quantity) in all parts 
of the piping and pump. The friction head is thereby increased and 
the efficiency decreased. and this artificial and inefficient load may 
exceed the normel power of the motor. It is general practice to 
make the motor some 10 per cent. larger than is normally required. 
Turbine pumps can be provided with special impellers, so designed 
that the variation of horse-power due to the variation in head is only 
a very small percentage. This is not altogether an advantage, as it 
often results in reduced cfficiency. 


This idea is based upon the law of point radiation—1.e., the law 
of inverse squares. ч | 

Next, we have intrinsic brilliance defined as candle-power per 
unit area of light source. This quantity, apparently easily 
understood, seems to me an anomaly. If the light source has 
area it cannot (except by a conventional licence) be measured 
in candle-power; therefore, we may have candle-power or 
area, but we cannot have both together. In magnetism the 
unit pole is the basis of the system of measurements, or in 
electro-statics the unit charge. Both these systems bear a 
close analogy to the one under consideration, but, fortunately 
for the practical engineer, unit poles or unit charges do not 
exist; while, unfortunately, sources of light, which will obey 
the inverse square law experimentally, may readily be obtained. 

The pole of a dynamo, for example, i8 referred to as producing 
a certain total magnetic flux and no attempt is made to com- 
pare it with the strength of a unit pole in one direction. А pro- 
jectur lamp, on the contrary, is usually absurdly rated as so 
many candle-power, the expression being absolutely meaning- 
less. The correct method of ‘stating the output of such a lamp 
would be in lumens, and would be found by measuring the mean 
illumination at any place along the beam of light and multiply- 
ing this by the area of the section of the beam. Mr. Trotter 


seems to object to illumination being defined as luminous flux 
per square centimetre ; would he prefer to measure the density 
of a magnetic field in terms of feet and unit poles ? 

It therefore appears to me that, while candle-power is a very 
useful term for describing the luminous intensity in а definite 


at present employed, it sometimes means in- 
tensity and sometimes flux. 


Mr. Harrison's remarks with regard to —— 
shadow-effect were of particular interest to 

me, as I have recently been  workiug on somewhat 
similar lines. It seems, however, that there will be 


greater difficulty of definition than he imagines since there are 
“hard” and “soft”? shadows, and while both help to define 
the outline of an object, and so, within limits, add to the effec- 
tiveness of the illumination, there is no doubt that the former 
is usually much more objectionable than the latter. The 
diversity of the illumination on opposite sides of а solid body 
would give no indication with regard to this most important 

oint.—-I am, &с., 

East London College, June 3. 
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SOME NOTES ON THE USE OF TURBINE PUMPS IN 
COLLIERIES.* 


ВХ В. H. WILLIS, 


Turbine pumps for the unwatering of соШегу and mine workings 
bid fair to oust the ram and other forms from colliery work altogether. 
Both the turbine pump and the electric motor are essentially high- 
speed machines, and therefore they can be direct-coupled. Running 
at comparatively high speed the combination takes up little space, 
and is casily handled, thus making it specially valuable for dip pump- 
ing, shaft sinking, &c. This type is, however, not confined to small 
quantities and low heads, but by adopting the multi-stage principle, 
it can tackle anything in the way of pumping water, however great 
the quantity or the height. For example, at the Powell Duffryn 
Steam Coal Co.’s Colliery, South Wales, there is a 900 H.P. electri- 
cally driven turbine pump in successful operation. 

All turbine pumps have the following features : —One or more 
mounted on a shaft, revolving in suitable chambers, each 
he water through a diffusion vane into the succeeding im- 
Пу into an annular space from which the water escapes 
into the delivery pipe. The chief improvement of recent years has 
been the provision of diffusion vanes. These take hold of the water 
after it leaves the impeller at a high velocity, and guide it into suit- 
able passages until the velocity is comparatively reduced ; the kinetic 
energy due to the velocity being thus converted into static energy. 
In the turbine pump there 1s no actual displacement of water as in а 
as the action depends on the velocity imparted to the 


impellers, 
delivering t 
pollers, and fina 


water, due to the revolving impeller, which velocity is ultimately 
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Fig. 1.—ЗЕстюх OF SELF-BALANCING TURBINE PUMP. 
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The greatest obstacle in the way of the satisfactory performance 
of turbine pumps has, in the past, been the difficulty of suitably over- 
coming the end thrust set up. In the earlier pumps, à ball thrust 
bearing or horse-shoe type thrust bearing was largely adopted, but 
these invariably gave trouble sooner or later. They were discarded 
in favour of what is known as the balance piston or plate. This 
device has held the field up to quite recently, but it is now Ш turn 
likely to be ousted. Instead of endeavouring, as was done in the 
older designs of pumps, to use the balance piston to balance the whole 
end thrust at once, the newer method is to destroy or neutralise the 
cause of end thrust where it is set up at each impeller. ‘This i5 done 
by maintaining equilibrium on either side of each impeller by вр?- 
cially-designed passages connecting the chamber at each side of each 
impeller. This arrangement has been in satisfactory operation tor 
some considerable time, and is, no doubt, the ultimate solution of 
the difficulty. ; 

Another method of overcoming end thrust was to place the im- 
pellers back to back in pairs. Still another was to cause the water 
to How in one direction through one-half the number of impellers and 
in the opposite direction through the other half. The thrusts set up 
in the halves of the pump are thus equal in value but opposite in 
direction, with the result that these two thrusts neutralise one another. 
Both these arrangements necessitate the use of an even number of 
impellers, which is not always convenient for the conditions under 
which the pump has to work. Their effectiveness also depends on 
equal leakage from all impellers to maintain the balance, and the 
castings are complicated and costly. of 

The author proceeds to describe and illustrate various types © 
turbine pumps. In his opinion there is no advantage їп having a 
external casing, as it not only makes it more difficult to eee 
and re-erect the pump, but also adds very materia!ly to the weight. 
For colliery work this additional weight is objectionable. | d 

Fig. 1 herewith shows a self-balancing pump іп which the a 
thrust is destroyed hy equalising the pressure on each side of eac 
impeller by means of the spiral pa: sazes connecting the chambers 2 
the two sides of the impeller. This arringement is very simple, Жүз 
yet is very effective in operation. The reduction of the parts d 
desirable feature, and simplifies and cheapens the design. А di 
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vantage of the balance piston or plate is that as the wear increases in 
the neck rings of the impellers the leakage water tends to increase. 
The out-of-balance thus becomes greater, consequently more water 
has to flow from the interior of the balance piston, and as a result the 
efficiency of the pump falls off. If grit is present in the water this 
rapidly increases the wear of the rubbing parts and consequently the 


leakage. 

Comparison of Кат and Turbine Pumps.—A great advantage that 
the ram pump һэз over the turbine pump is its ability to pump air 
and water. It can therefore be used in connection with unwatering 
a working, close to the face, where the supply of water is more or less 
intermittent. The turbine pump would be unsuitable under these 
conditions, as the presence of air in the suction side of a turbine pump 
is detrimental. It would constantly require to be re-primed. 

If a very small amount of water has to be lifted against a very high 
head, then the turbine pump, while it is, of course, capable of doing 
the work, compares unfavourably with the ram pump. The number 
of chambers becomes excessive and the efficiency is low. With this 
exception, turbine pumps can be used for any work in connection 


with collieries. 

Dip Pumping.—A condition which is very often met with in colliery 
practice is the unwatering of the “ dook.” Some engineers are of 
the opinion that this problem is unsuitable for turbine ритрз. АП 
difficultios can, however, be overcome, and the author's firm have 
several pumps installed for the purpose. The pump is mounted on a 
trolley which is so designed as to keep the pump horizonta!. The 
pump starts against the minimum head, and as is the feature of all 
turbine pumps, it would, under these conditions, deliver more water 


£100 Interest and Depreciation with Ram AW NM ME 


Interest, — m and Мајпќерайсе with Centrifugal Pump 
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Рю. 2.—DIAGRAM SHOWING ANNUAL Costs oF TURBINE Pumps 
AND THREE-THROW Ram Pumps FOR A FIXED OUTPUT OF 500 G.P.M. 
AGAINST A 600 FEET HEAD. 


than the quantity for which it was designed. Consequently the 
motor would be overloaded unless some special steps were taken to 
prevent this happening. It is, of course, possible to throttle the dis- 
charge by means of a valve on the delivery pipe and produce an arti- 
fici»! head equal to the heed for which the pump is designed, but this 
is obviously a wasteful arrangement. 

The method followed by the euthor's firm (the British Electric 
Plant Co.) is as follows :—The pump is so designed that a varying 
number of impellers can be brought into operation, the chambers not 
required being replaced by dummy st2ges, which are removed as 
required. Only one impeller, say, in a four-stage pump need be in 
Operation, all the remaining chambers in the pump being dummies, 
with, of course, а clear waterway through. The motor is some 10 
per cent. larger than is actually required, and is of the variable- 
speed type. As the pump is lowered down, a shunt resistance is 
Inserted in the motor field, and the motor speeded up until a point is 
reached when the head dealt with is equa! to that of two impellers 
When running at the lowest speed of the motor. Two impellers are 
then put in the pump and the motor worked at its lowest speed. The 
same cycle of operations is followed until, ultimately, the pump has 
its full number of impellers. By this method the maximum of water 
is obtained with the minimum amount of current throughout the ! 


whole period, and the total result compares most favourably with 
ram pumps which have hitherto been always used for this purpose. 

The same arrangement can be followed when the pump is driven 
with a three-phase motor,but it is not quite so flexible as with a direct- 
current motor. Consequently, use has to be made of a throttle valve 
on the delivery side, immediately after changing the impellers, so as 
to prevent the motor overloading itself at this point of the operations. 

Sinking.—The turbine pump also lends itse!f very readily to the 
unwatering of vertical shafts. In this case the pump and motor are 
mounted with vertical-spindle motors and carried in a suitable cage, 
arranged so that the whole combination can be lowered down the 
shaft to follow the water as the level is reduced. In this case it is 
usua! to prevent overloading of the motor by screwing down the valve 
on the delivery side so as to add an artificial head to the pump until it 
rcaches a depth equal to that for which it is designed. 


Relative Costs.—The following estimates for pumps to deliver 
500 galls. per minute against 600 ft. head may be found of interest : 


Specification of Turbine Pump.—Six-stage with 7 in. suction and 
6in. delivery branches. Internal parts of cast-iron and shaft of 
mild steel. Renewable cast-iron bushes at all internal rubbing sur- 
faces. Direct-coupled by flexible coupling to three-phase squirrel- 
cage induction motor, 150 H.P., 50 cycles, 500 volts, speed 1,460 
revs. per min. Both machines оп one bedplate. 


Specification of Ram Pump.—Horizonta! three-throw, with east- 
iron rams, 10 in. diameter by 15 in. stroke. Speed 41 revs. per min. 
with double reduction gearing, three-phase slip-ring type motor with 
interlocked short-circuiting and brush-raising device to give 120 H.P., 
970 revs. per min., 50 cycles, 500 volts. Both machines on one bed- 
plate. 

With the above specifications as а basjs, the following are the 
power calculations. It is assumed that the pumps run for 8 hours 
per day, and 365 days per year, so the total number of running hours 


per annum is 2.020 : — 


Turbine, Ram. 
Output in gallons per minute ........... ‚ 500 .. 500 
SOO БЕ "а а е 000 ., 000 
Welet SON. 6655645252 peur nS Kat м ОТ A 91 
МОО. ЖИЕ. о rod cba: 138 a4 204 
Du SAO п ТУРОН ‚ Isl жә 129 
ВОО: о iS <3; 93 
No. of kw.-hours per annum ............. .329,960 ..268,540 


The life of the turbine pump may be taken as 10 years; that of 


the ram pump as 20 years. 
Repairs and Maintenance.—7} per cent. on the first cost of the 
turbine pump will allow for three complete sets of internal parts 
during the life of 10 years, also for renewing the cast-ircn neck ring 
bushes every 18 months. i 


Efficiency (per cent.) 
Turbine. Ваш. 


| fs espe eic WR x4 l—— BG зә. 280 
Motor 9. $.9 9 99.6820 9.69 $9 95056 9.6.66. 0. V ох ee . 91 es 91 
Combined ec t] | n винин е вина B 60 1 ee 72:8 


These efficiencies are lower than what may be obtained from new 
pumps as tested under favourable conditions, but they are consi- 
dered fair average values for mining practice. When new, the makers 
would guarantee, probably, 70 per cent. and 85 per cent. respectively 


for the pumps alone. 
Turbine Horizontal 
treble-ram 
pen pump. 
Net first cost of pump and motor, exclusive 


of control gear 
Estimated cost of brick-built pump house 


£200 .. £750 


with concrete foundations for pumps 40 .. 115 
Interest—5 per cent. on totals as above. 12 аә 43} 
Depreciation— " 

Turbine, 10 per cent. —— 2.1... А 20 .. m 
Ram, D Por COB. sesers tud ax eed — ee 371 
Pump room, 23 per cent. ......... à D жә 181 
Repairs and maintenance— р 

Turbine, 73 per cent. Voip Vii Py А | 4% gd 
Rin, TI per eonf. (oer eed с op» Set 
Pump room, 1] per cent. ......... А 2) .. 95 
Running costs for 2,920 hours at 0:33d. Я а 

рег kw.-hour, delivered at the terminals 458] .. 
Lubrication and packing glands ........ , t a EE 
£516] £553, 

£364 


Balance in favour of turbí ne pump 
of the ram pump comes 


у ү fliciency 
If after running some time the e ty the turbine pump on 
down to 75 per cent., the balance ш fav du weight of the pump 


m. 
the above basis would be £67 per annu | ay 


318 


THE ELECTRICIAN, JUNE 9, 1911. 


and motor complete would be 3j tons, and 18 tons for the turbine 
and ram pump respectively. 

The cost in one case of preparing chambers, foundations, &с., for 
the two types of pumps was £240 and £900 respectively. 

The number of hours during which pumping is carried on has con- 
siderable bearing on the question of relative costs between the two 
tvpes of pumps. The curves given in Fig. 2 show the effect on the 
annual running cost of the turbine and a ram pump, according to the 
number of hours worked. The curves embody data relative to the 
500-gallon pumps already considered, and the basis of comparison is 
the total annual cost inclusive of running and fixed or establishment 
charges. While the charge for interest 1з independent of the num- 
ber of hours per annum during which the plant is in operation, this 
is not strictly true of depreciation, and still less accurate for repairs 
and maintenance. The error introduced by treating them as con- 
stant is nor great, and does not affect the value of the curves for com- 
parative purposes. The vertical distance between the total cost and 
the total standing charge in cach case represents the annual cost for 
power and supplies. It will at once be appreciated by a study of the 
diagram in what manner the comparatively expensive ram pump is 
handicapped. In fact, not until the pumps have run for at least 
4,400 hours per annum (in this particular case) does the greater cost 
of power for the turbine pump outweigh its other advantages. 

When considering the installation of a turbine pumping plant, the 
following features should be carefully considered—(a) The pump 
should be capable of being easily dismantled and easily re-erected ; 
(b) all wearing parts should be made renewable, and all similar parts 
of similar pumps should be made interchangeable ; (с) effective 
methods should be adopted to obviate end thrust. 

When the type of pump has been decided upon, the following points 
should be observed in fixing the зате : (a) The pump should be fixed 
on solid foundations and set carefully in line; (5) the suction pipe 
should be absolutely air-tight ; (c) an efficient foot-valve should be 
provided ; (d) the pump should be placed as close to the water to be 
lifted as possible. 


DISCUSSION. 


Мг. J. A. Rupp regretted that the author, instead of comparing points 
of similarity, had not dealt with the points of difference. Between the 
balance piston and the balance plate there was à very w ide distinction. 
The omission of that distinction showed up weakness in Mr. Willis's 
design, which was practically the same as that now being abandoned on 
the Continent. "The retention of thrust. bearings also raised doubt. in 
the author's mind as to the balance being effective. ‘Then phosphor- 
bronze was admittedly better than cast-iron for impellers. Further, all 
makes of pumps were not equally efficient when new. He thought the 
author had made a slip surely in his figures in only allowing £50 for the 
pump. The Swiss undoubtedly showed the way for the method of dip 
sinking instanced by Mr. Willis. He criticised severely the difliculty of 
dismantling the type shown in case of repairs. 

Mr. W. L. Зьвхск thought Mr. Willis had treated the matter of end 
thrust—a very important point In turbine pumps—rather аігу. Abso- 
lute balance was unattainable, to his mind, with varying loads such as 
in emptying а lodggment, and the increased vacuum developing on the 
suction side, So far as the sketches showed, the author had als» no 
device for the balance being preserved on the outer casings. Such ab- 
sence would inevitablv, he thought, lead tu destruction of the pump. 
Then he observed the author's pump alone had the motor at the 
pressure end. The tendency was to keep it away from the squirting 
water. ‘То have a bearing as indicated inside the suction end casting 
seemed a bad engineering proposition. 

Мг. S. A. Simon remarked, as to the author's statement that 1,500 
revs. per min. for alternating-current motors was the limit, that he knew 
of at least five motors in the district of 20 to 100 n.r. of the two-pole 
alternating-current 50-cycle type running at 2,950 revs. per min. satis- 
factorily for the past three or four years. He knew one firmhad manu- 
factured an aggregate capacity of 16,000 n.H.r. of two-pole motors vary- 
ing from 100 to 1,000 н.г., running at 3,000 revs. per min. 

Mr. Миллз, in reply, said both Mr. Rudd and Mr. Spence had fallen 
into the same error. ‘The small holes in the impeller—a feature of all 
makes of turbine pumps-—had nothing whatever to do with the balance. 
Frankly he thought also the name balance-piston was а mis-nomer. In 
pumps of the turbine type forces were present to the extent of several 
tons in whichever stvle was used, cither the piston or plate, and the po- 
tential danger attached thereto appealed to the engineer in a very dis- 
concerting fashion. In the pump described these forces were balanced 
over the neck rings round the impellers, allowing the pressure on cach 
«ide of the impellers to be equalised. This was how he arrived at a 
balance irrespective of load. As to the bearing at the suction end, there 
was по flow of water through the bearing as it was dead-ended, therefore 
no grit troubles could arise. Being surrounded by water little lubrica- 
tion was necessary. As to case of dismantling, he thought the spigot and 
socket arrangement simpler than the Swiss arrangement. The cast-iron 
was perfectly satisfactory, but he could give phosphor bronze if customers 
would pay for increased cost. He admitted Mr. Simon's point as to the 
two-pole alternating-current machines for 3,000 revs.per min. 


WIRELESS TELEGRAPH INSTALLATIONS. 


Messrs, Siemens Bros. & Co., Caxton House, Westminster. S.W., 
announce that, as they anticipate in the near future there will be an 
extensive field in wireless telegraph apparatus, they have acquired 
the British rights of the ** Telefunken " system. This decision has, 
Messrs. Siemens state, been come to after mature consideration, аз 
they havedeemed it inadvisable toexpend time and money in carry- 
ing out tedious experiments. The Company. however. have made а 
careful study of all the known systems of wireless telegraphy, and 
have come to the conclusion that the ** Telefunken " system, intro- 
duced by the Gesellschsft für Drahtlose Telegrephie, of Berlin, offers 
the greatest advantages. They hove, therefore, entered into arrange- 
ments by which they have secured the exclusive rights for the use of 
this system for the United Kingdom and for some of the British 
colonies. 

The A.E.G. Electrical Co. of South Afric; have acquired the 
rights of the system for the Union of South Africa, 

Messrs. Siemens Bros. & Co. further inform us that they are now 
prepared to give estimates for the erection and equipment of wireless 
telegraph stations suitable for all purposes and also to contract for 
supplying complete telegraphic services under their own control on 
board ships. 

At the same time Messrs. Siemens hove issued a well. printed and 
profusely illustrated ** pamphlet "^ of some 70 peges, which gives par- 
ticulars of the origin and development of the ** Telefunken " system. 
In Part I. а brief history of the system is given, and Part И. contains 
a sketch of its development up to a recent date, Excellent portraits 
of Profs, Slaby and Braun and of Graf Arco are included. Part IH., 
which gives a fully-illustrated description of the new “ Sinzing 
Quenched Spark " Telefunken system, contzins a number of cles 
illustrations of instruments end apperatus, and als» curves, &с.. 
as well as particulars of the tvpes of stations constructed on the 
new system, figures as to the efficiency of a 1-5 kw. station, &c. 
In Part IV. the chief advantages of the new Telefunken system оте 
set out, and among these are small apparatus and small antenne, 
large ranges, high speed, increased selection and decrease of atmo- 
spheric and other disturbances, tone гезопълсе. great efficiency, 
noiselessness, large wave length, comolete utilisation of the toti 
energy in the receiver in consequence of singleness of weve, increas d 
freedom from disturbance with loose receiver coupling owing to the 
slight damping, and complete utilisation of the high-frequency res » 
nance owing to wave constancy. In Perts V. and УТ. portieulars are 
given of the stations erected, their locality. e.. and some interesting 
records of the new “ Telefunken " system are set out in Pert УП. 


FIRST PUBLICITY CONFERENCE OF SUPPLY 
AUTHORITIES. 


The Electricity Supply Publicity Committee held its first annual ceon- 
ference at the Institution of Electrical Engineers, Victoria Embankment, 
London, on Tuesday, May 20th. Mr. H. B. Renwick, ehairm in of the Com 
mittee, presided. 


The CHAIRMAN briefly touched on ths facts connected with the forma- 
tion of the Committee. its aims and objects. He particularly emphasised 
the fact that this was the first time the officials of municipal undertakings 
and the officials of company undertakings had met together for the pur- 
pose of carrying on business in their mutual interest, and he h ped te 522 
the principle of co-operation extended in other directions. Tne con: 
stitution of the committee was a particularly representative one. Its l 
members represented some of the most influential undertakings of the 
country, as would be noted from the following: Representing London 
municipal supply: St. Marylebone, Croydon, Hampstead, Hammer 
smith, Hackney. Hornsey, Beckenham, Representing the London coni- 
panies: City of London Con Charing Cross Co., Metropolitan Co., ME 
James’ & Pall Mall Co., Kensington & Knightsbridge Co., Notting Hill 
Co., County of London Со. Represonting the provincial undertakings : 
Brighton, Ipswich, Neweastl-on-'Tyne. 

Tne CAAIRMAN then ran through the Jeading features of th* past work 
of the Committee, Successive issues of publicity literature had been made 
at frequent intervals throughout the year. Those Issues comprised 
posters, showeards, booklets. pamphlets, circulars, folders, leatlets, 
mail cards, postcards and adhesive labels, covering practically the whol? 
of the field of electric supply. Further, th» issaes had been атгаг 
вә as to be appropriate to the various seasons of the year, and the «hip? 
and size of the publications had been carefully arranged во as to fall in 
with the general office arrangements of supply undertakings. Nhe 
total sales during the vear numbered. nearly one million and a half. 
The entire result was perfectly satisfactory from every point of view, 
the Committee having supplied literature throughout the whole of the 
United Kingdom in addition to the colonies and abroad. The Committee 
had also done signal service in connection with newspapers and the 
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various erroneous reports which had been given currency to in the Press 
in regard to the causes of fires. Corrections had been arranged in the 
Press wherever necessary, and the interests of electricity supply generally 


upheld. The chairman then invited suggestions from any of the members, 


chairmen or committeemen present. 

Mr. W. A. VicNoces, of Great Grimsby, spoke strongly in support of a 
systematic advertising campaign, and of the considerable results which 
he had exporenced in h's own area. He also spoke very highly of the 
Committees productiors. He thought the time had row come when 
electric cooking should be energetically pushed. 

Mr. H. В. Вскхетт, of Barrow-in-Furness, congratulated the Com- 
mittee on the work they had done and the actual results which had been 
forthcoming in so extraordinarily short а time, and said the whole of 
the industry was beginning to feel the benefit. He thought that the 
inclusion of an information bureau would be a good thing. 

Mr. А. H. Suaw, of Ilford, suggested that the Committee should in the 
coming year issue large sized posters, as he thought there would. be a 
great opening for same. 

ihe CHAIRMAN, in reply, thanked the members for the various suggcs- 
tions and criticisms, which, he said, should have the careful consideration 
of thy Committee, and in reply to Mr. Shaw's suggestion said he hoped 
very soon to have some large sized posters to put at their service. 

Мг. A. C. Свамв. of Croydon, on behalf of the municipalities, said how 
much they were indebted to the companies for the large share of the work 
which they had taken on their shoulders, particularly in this initial stave. 
He suggested. that it would be very useful to have some arrangement 
for the registration of canvaxsers, to ersure bcing able to get hold of good 
men às representativcs, 

Col. Hopkins, of St. Marylebone, proposed а vote of thanks to the 
chairman, vice-chiairman and hon. secretary, ard spoke enthusiastically 
of the results which from his own experience had been obtained through 
the advertising propaganda. He thought there was a good deal to be 
said for Mr. Burnett^s suggestion as to an information burean. He sug- 
gestod that competitive prizes should be offered for desigas for posters, &c. 

Dr. MANSFIELD RoniNsosN, of Shoreditch, seconded, and spoke very 
appreciatively of the work done by the Committee. He thought it was 
the immediate duty of all the municipalities who had not yet joined the 
Committee to do so at once. He said that in the whole of his 20 years 
municipal experience he had never seen in any department of municipal 
or public work sach а record as that shown by this Committee. 

The CHATRMAN thanked Col Hopkins and Dr. Mansdeld Robinson for 
the vote of thinks, and the various members who had supported the Com- 
mittee by their presence. He als» mentioned the considerable assistance 
Which had boon given to the Committee by Mr. Cramb as vice-chairman 
and Mr. Walker as hon. sccretary. 

Mr. Е. J. WALKER (St. James’ & Pall Mall Co.) spoke of the pleasure 
which his asaociation with the Committee had given him, and hoped that 
the spread. of co-ordination between the municipalities and. companies 
would be carried into. the forthcoming Ele -trical Exhibition, as this 


would considerably help te impress the publi. 


ELECTRIC COOKING DEMONSTRATION AT 
HAMPSTEAD. 


Cn Wednesday, Thursday and Friday last week special cooking 
demonstrations took place at the newly-opened showrooms of the 
Hampstead Corporation Electricity. Department, 283, Finchley- 
roid, М.М. These showrooms have been fitted up very attractively, 
and the attention of passers-by wes drawn lest week by leundry 
Operations earried on in one window, electric irons being employed, 
and hy a demonstration of the сарЪ Без of à vacuum cleaner in 


à second. window. 
The upstairs showroom has been fitted up for cooking demonstra- 


tions, and a lady attendant is to introduce in а practical manner 
eleetrie cooking to the electricity supply consumers of Hampstead. 
That neighbourhood should certainly provide an excellent field for 
an extensive heating and cooking load. 

The cookin gdemonstrations last week were given by Mr. F. Grogan, 
of the Berry Construction Co., and were undoubtedly the most 
interesting at which we have been present. Our only regret was 
that Mr. Grogan's audience was so small, for the convincing manner 
in which he substantiated the various claims made for electric cook- 
ing. and for the “ Tricity " apparatus in particular, could not fail to 
have won many converts. We understand that Mr. Grogan has 
during the last three months given a series of clectric cooking demon- 
strations throughout the country with the most setisfactorv results, 
the sales of * Tricity apparatus during April being double those of 
Merch, whilst the tumover in May hes more than quadrupled the 
total of the March sales. Such a result is convincing testimony that 
the public only require to have practical demonstrations of what 
electric cooking means end they will quickly sec its advantages. 

The “ Tricity " cooker is already well known to our readers, as is 
also the extension cooker by which a top heat is provided for the 
еш but we may draw attention to the fact that a two-gallon 

Tricity " um is оремпә е and is usually fitted on the second hot 
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plate of the duplex cooker. This provides a plentiful supply of hot 
water. Moreover, the two heats provided for each cooker enables 
two gallons of water to be raised to boiling point in about 70 minutes 
with an input of 800 watts, and to be maintained at that temperature 
by using only ! unit per hour. On the other hand, by filling up the 
urn the last thing at night and leaving the switch in the " low " 
position, the water will be ready at boiling point early next morning. 

Other “ Tricity " accessories to which attention may be called 
are a ham boiler, a fish kettle and an egg stand. This last. men- 
tioned fits inside the 31 pint saucepan. By using only 1 pint of 
water in this saucepan the eggs are steamed instead of boiled, and 
time and current are saved. | 

In connection. with his demonstrations last week Mr. Grogan 
explained the importance of having flat bottoms to the utensils 
fitted over the “ Tricity ` hot plates if satisfactory results are to be 
obtained, and also the object of keeping the surfaces bright. This 
point was emphasised by means of a 4 lb. flat iron; although this 
was at the required temperature for ironing, no heat could be felt 
when the hand was placed at 1 in. from the surface of the iron, pro- 
vided it was bright. Moreover, the iron was still too hot to touch 
after standing for over one hour, due to the small radiation losses. 
The iron was heated in the first place in 4} minutes by being placed 
on the hot plate. The ordinary black and rough surfaced flat irons 
besides being inefficient, owing to being excellent radiators, arc also 
uncomfortable to use owing to the heat radiated on to the knuckles. 

A striking demonstration of the capabilities of the “ Tricity " 
oven was also given. А feature of this oven is that the heat is 
distributed evenly over the whole horizontal area, deflectors placed 
opposite the hot plates bringing about this result. As figures are of 
interest, we may mention that the oven was brought to à working 
temperature of 340 deg. in 20 minutes for an energy consumption of 
} unit, which with current at Id. per unit is equivalent to Jd. This 
result, the Ccmpany claim, cannot be obtained with any other form 
of oven. 

A great feature of electric cooking, in addition to the improved 
flavour of the food, is the considerable saving in meat. This is 
emphasised by the following figures recorded in onc test on а 
“ Tricity " oven and for a coal range. The joint wes a top side of 


beef :— 

Coal. “ Tricity.” 
516. 402. ...... 41b. 0 oz. 
ЗІБ. боя. ...... 31b. 8 oz. 


35594. e. db, 


Weight urcooked | ................. 
pco IUE d. ette cies 

Тоза iu cooking ...................›. 
This indicates that with electric cooking a 4 lb. joint is equivalent 


to a 51 lb. joint where an ordinary oven is used. 


LEGAL INTELLIGENCE. 


d 


Johannesburg Municipal Council v. D. Stewart & Со. (1902) (Ltd.) 
and Others, 


> At Edinburgh on Tuesday Lord Ormidale commenced the hearing of 
this action, which was brought by pursuers against Messrs, D. Stewart & 
Co., Mr. Beardmore, and another for a declaration that they were entitled 
to reject certain gas producer plant, gas engines, two-phase alternators, 
direct-current dynamos, balancers and machinery and other goods 
contracted to be supplied by defenders, Messrs. D. Stewart & Co., to 
pursuers. Pursuers also claimed payment from Messrs. Stewart & Co. 
of certain sums, amounting to £418,604, as damages for breach of con- 
tract, and from the other defenders £115,134, being the principal sum 
contained т a bond dated April 13, 1907, granted by William Beardmore 
and the late Joseph Beardmore, as cautioners for D. Stewart & Co. 

It appeared that in 1904 pursuers were desirous of introducing a system 
of electricity supply and tramways in the city of Johannesburg, and in 
May, 1905, entered into a contract with the defenders, Stewart & Co., 
to supply and erect the goods, plant. &c., necessary for the purpos +, at. 
a total cost of over £210,000. Messrs. W. and J. Beardmore were their 
sureties for the fulfilment of the contract. During 1905, 1906 and 
1907 Messrs. Stewart & Со. delivered certain portions of the plant, and 
proceeded to erect them on the site at Johannesburg. The plant is 
alleged not to have been to specification. In 1906 Stewart & Co. were т 
financial difficulties, and in May of that year they intimated to pursuers 
that they were unable to perform the work, and abandoned it entirely on 
May 15. 1906. The portions of the plant erected on the site were of little 
or no value to pursuers, who in July, 1907, rejected the goods, plant and 
machinery, and claimed from Stewart & Co. repayment of the instalments 
of the price which they had paid (£142.095) and damages for breach of 
contract. Messrs. Stewart & Co. pleaded that the matter should be dealt 
with by arbitration, and also that in terms of the contract the matter 
should be decided by English law and in England. They denied breach 
of contract, ard pleaded that. the installation. was according to the 
specification of pursuers, and that any failure of the installation to reach 
the preseribed tests was duc to unsuitability of coal supplied by pursuers 


for gas. producing purposes 
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A preliminary point of law led to an appeal to the House of Lords, who 
remitted the cas? to the Court of Session for proof on the grounds (1) that 
there being an averment that the whole contract had been repudiated 
by defenders, it was for the Court of Session to determine whether that 
was so. and whether, therefore, the arbitration clause could still. b^ 
appealed to by them; and (2) that in any event, as English law would 
not compel an English Court to refer the matters falling under the: 
clauses to arbitration, the Court of Session was not bound to refer such 
matters to arbitration, but had jurisdiction to entertain the whole case. 
In regard to the claim against the guarantors, the House of Lords reversed 
the judgment of the First Division, holding that as the bond bore that 
it was to be regarded as an English bond, it fell to be construed by 
English law, and that under that law the action was competently laid 
against the guarantors. 

The firat witness was the Town Clerk of Johannesburg, whose evl- 
dence occupied the whole of the opening day. 

The cas: is expected to extend over three weeks, as numerous lett rs 
and other documents have to be produced. 


PARLIAMENTARY INTELLIGENCE. 


qn afl poem moo 


Telephones in Roral Areas.— lno Assistant Postmaster-General 
(Capt. Norton) stated, in reply to questions in the House of Commons last 
week, that no distinction would be mide in the provision of telephone 
party lines in rural districts or in the conditions of such provision botween 
any part of the United Kingdom and any other part. Of course, those 
cheap party lines could only be provided in districts in the vicinity of 
existing telephone exchanges, or where there was enough telephone busi- 
ness to justify the establishment of new exchanges and their connection 
with the general telephone system of the country. No doubt this limita- 
tion would prevent to some extent the extension of telephones to farmers 
in England. The system could only be extended. gradually. Those 
facilities could not be given throughout the country in places where the 
telephone did not, to some extent, exist at present. They could not cover 
the whole face of the United Kingdom with a network of telephones at 
tremendous cost. 


New Acts of Parliament. —On June 2 the Royal Assent was g.ven to 
the following Acts:—London United Tramways, Dover Corporation, 
London Electric Railways, Metropolitan District Railway. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —The wndermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. 1с там * are 
Open for inspection 12 months after the date attached to them, if they have nol been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed, 


9.176 Взя ice f a. E and protecting electric motors 
9,185 о Co: & PENsABENE, Cooling commutators of high 
9,201 вне а the ие dynamo-electric machines.* 
9232 RO ERA. Dition of electrical energy. 

9,255 Bautt. Electrical auxiliary motor for reversing. 


April 15, 1911. | | 
9352 Ск1рві. & Со. Fixing resistanc? wires or conductors on porc?lain or other insulat- 
| ine supports. 
9,375 Бен BROS: & Co. (Siemans & Halske Akt.-Ges., Germany.) 
' intercommunication sats.” 


April 18, prt l — 
YNDHAM. Telecraphic transmission of pictures an e hike, 
247 s & Mitts. Regulating and maintaining pressure and power on an 
| stric supply circuit. | | 
9,475 |. Brake electro-maenet for tramway and like vehicles. 
April 19, 1911. | 
9492 AITKEN & BritisH 1мзогАтво & HELsBY CABLES. Telephone switchboards. 
| (Addition to 1.050710.) | au 
9 493 Тлугок. Chaneing th? frequency of an alternatine-current circuit. 
9.514 Taylor. Continuous currents from alternating current circuits, 
| 20.867.29.) | | | | 
9523 B:avER & CLAREMONT. Twin or multicore electric cables. 
9528 SANDRINI & SANGUINETI. Generators of electrical energy. 
9 573 BACHELET. Electro-macnetic levitating and transmitting apparatus.* 
'573 Menus. Electro-magnetic instruments. 
$577 Dicker. (Automatic Electric Co., U.S.) Telephone systems. 
April 20, een | Mess 
95 SrgvENs, Regulation for electric motors with series field windings. 
о 20а Воролм. Electrically-driven hydraulic hits. 
9.606 SieMENs Bros. Dynamo WORKS & ScHurr. Controllers.” | 
9625 LAKE. (Kelley Electric Machine Co., U.S) Wood working or routine machines.* 


Telephone 


(Addition to 


9 633 Imray. (Shawinigan Carbide Co. Ltd. Canada.) Electrodes for electric 
| der b lectrode for galvanic batteries 
NKO. Carbon electr atteries, о | 
те. Bur Planiawerke Akt.-Ges. fur Kohlenfabrikation Ratibor, Germanv | 
1 bon electrode.” | 
E ee April 21. 1911. 
Wuite. Electrical switches. | 
Hr MERRYWEATHER. Electrically-driven pumps. | 
|5219 SCHALLER. Electric incandescent lamp. (Convention date, 21/4 '10, Germany.)* 
19.725 ORLING & ORLING’S ТЕСЕЗКАРН INSTRUMENTS SvHDICATE, Electro-capillary 
боз ntrivances.* | | 
Р, зэ TA (Soc. Anon. le Carbone, France.) Connections for electrical uses. 
9 745 GILES. Indicatinz an earth or eround connection of an electric line. (Convention 
J 


d date, 21/4/10. Switzerland.)® 


= 


9.856 
9.815 
9,816 


9.819 
9,840 
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April 22, 1911. 


SOTH & BoorH. Reflectors for incandescent electric lamps. 
SCHALLER. Electric incandescent lamp. (Convention date, 22 4.10, Germany.)* 
SCHALLER. Electric incandescent lamp with liquid incandescing body. (Соп- 
vention date. 22 4 10, Germany.)* 
NortH. Electrical measurine instruments. 
В 5-н. Producine electric ignition in intersal-combustion engines. (Convention 


date, 27 3 11, Germany.)* 


9.817 & 9.648 Best, Pons мну & Best's Contract Co. Miners’ safety lamps. 


9,855 ELECTRIC & Ospnance ACCESSORIES Co. & Bowen. 
9.941 SFEZIALFABRIK FUR ALUMINIUM SruLEN UND-LE!ITUNZEN С.м.в.Н 


9,945 & 9,946 Porscke & ACHENBACH. 
9,948 S crete Reve Сил.ег ЕТ Cre. 


9.957 
9.965 
9,935 
10,038 


10.043 


10.045 
10.055 


10.055 


10.085 
10.035 
10.101 
10.105 
10,113 


10.128 
10,142 
10.155 
10.162 
10,165 


10.18) 
10.185 
10.205 
10.219 
10,231 


10.238 


10.245 
10.254 
10,254 


10.265 


2,033 


9,897 

9,921 
10.041 
10,048 
10.162 
10,191 
10.334 
10.693 
10.694 
10.745 
10,871 
10.872 
11.692 
11.797 
12.261 
12.651 
12.701 
13.274 
13.528 
14.476 


14.496 Р 


14.512 
15,165 
15.343 
15.422 
15.482 
15.681 
15 8/7 
15,873 
16.333 
18,357 


18.821 
18.85) 
19.011 


19,033 HARDINSHAM. 


19,125 
19,895 
19,865 


20 968 
22.368 
22.38) 
22.4832 
23.634 


24.439 
24.548 
27.712 
28.838 
28.940 


29,271 


April 24. 1911. | 
Electric motor generators. 
Electrically 


(Addition to 20.634,10. Convention 
Electrodes for secondary galvanic cells. (Con- 

vention date. 9 5 10. Germany.)* | | 

Timine eloctro-maen?to machines for explosion 


insulatine layers or coatings on metal. 
date, 251 10. Germany.)* 


motors. (Convention date, 25 11710, France.)® 
Avril 25, 1911. 
HaicH. Sinvle-phase commutator motors. 
Ѕмітн. Holders for incandescent electric lamps. 
GRAHAM. Supporting or cartyine fuss for electric circuits? 
Pinter, Trolley wheels for electrically-driven vehicles. (Convention date, 
4.2 19. Austria )® 
& 10.044 Mackenzie. (Americin Transmitter & Mie. Co, U.S). 


Te ергарћ 
transmitter: * | 
СкАнАМ & Rickets. 1то>јапс» coils for telephony and like systems.* 


HARTMANN & Braun Акт.-СЕз. Есїс measurinz instruments, (Convention 
date, 3/0/10. G:rmany.)* 
Arri! 25. 1911. 
Scott & Crorr. Automatic grar for isolating faulty feeder cables by means of 
electrostatic apparatus. 
CHAMBERLAIN & Ноокнлм & HOLDEN., 
SMITHSON & SHARPE,  Open-types arc lamos. la 
WATERHOUSE. Wiring buildines ani th» lik» for the distribution of electricity. 
ORLING & OrtINGS TELEGRAPH InsrRUMENTS Этно. Relay device. 
SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Non-interchaneeable electric fus7s.* 
Соврвятт & DALMAINE. Cable shine. 
THRELFALL. Electrolytic cells. * 
BENKo. Electrolytic colls.* 
B T.-H. Co. (С.Е. Co, US). Electric switches. 


Bourr. (Frank W. Van Ness, U.S). Electac switch for use with a vacuum 
pump or for other purposes. 


April 27, 1911, 

Leon. Electrified steal tool. 

Poore. Electric pumr. 

STOCKWELL. Electric plues. 

Ѕмітн. Controllers for electric motors. 

RoOCHLING SCHE EISEN UND STAHLWERXE С.м.в.Н., & RODENHAUSER. 
furnaces. (Convention date, 13 12.10, Germany.’ : 

TELEPHON ArraRAT FaBRIK E. ZwiETUsCcH & Co. См.в.Н. Connection of 
lines in automatic telephone exchanges. (Convention date, 27 4,10, Ger- 
many.) 

STEEL & STEEL. Time control tor electric alarm. 

B.T..H. Co. (GE. Co., US. Electric switches. 

Porscke & AcugNBACH, Electrodes for secondary galvanic cells. 
date, 12/7/10, Germany.)* 


Вали & Tost. Srark-eap devicos for wireless telegraphic and telephonic 
apparatus. * 


Electricity meters.* 


Electric 


(Convention 


— ——À—— ——À — 


SPECIFICATIONS PUBLISHED. 


1910 SrECIFICATIONS. 

ELECTRIC & ОзомансЕ ACCESORIES Со. & SaL. 

carriazes and other vehicles. 
HARDEN. Electric furnaces. 
Martyn. Bonding devices for electric cables and electric fittines. 
MALACHOWSKI, Electric glow lamos. (3 9.03.) 
Harris. Electric measuring instruments having movahle coils. ' 
Токсніо. Making insulated electric conductors. (4 5 29) 
AoAMS Мес. Co. (Cutler Hammer Mfg. Сә.) Electric motor starters. 
KRErz. Coin-operated mechanism for supplyinz electricity. В 
KOOPMAN & PourELEC WELDING PATENTS. Supports for electric conductors 
Koopman & PowrELEC Мегріч> Patents. Electric hatine machines. 
Hurp. Means for facilitating the transcription of telegraphic m2s3ageS 
Harrison, Filaments for incandescent electric lamps. 
Harrison. Exhaustion of incandescent electric lamps. 
FEsSSNDEN. Telephone transmitters and relays. 
В.Т.-Н. Co.. & WgbwongE, Electric switch mechanism. 
Layton. Electric eenerating Systems. 
LEHMANN, Ross-Harvey & INRIG. Variable-speed dynam, ыз 
Anas & АгАм» MES. Сэ. Eioctric cian? over switches. .J 
Martyn. Wil) plugs. 
Mout. Arc lamps. 
REYROLLE & C^, & Suu. 


INDTERSHOFEN, 


Electric lig iting of railway 


Lightning arrest2rs. 

Electric cables. (Addition to 6.757 08.) T р 

B.T-H.C». (СЕ. Со., U.S.) Protective devices for electric distribution systems. 

FiTzZGERALD. Electric furnaces. (1.3.32) 

SMITH & Larsen, Electric motor controllers. (39.9 09.) 

Money. Electroma^netic apparatus fo- the transmission of power. . 

WINTERHALDER. Cut-out switches for electric tramway systems and the like, 

Dean. Armoireder crotsct=d electric switches and #1535. 

Jannus Arc Lamp & ELECTRIC C^. & Jones. Arc lamps. 

Butumore ё Cosser, Lto. High-tension electrical condenser. 

Согозтей. Sicnallins system. d 

WARBURTON, Combined reciprocating eneines and turbo-electric generator an 
motors for driving steamships and machinery’ 

Сил. Sheath for electric lamos. 

C.oPER. Олуп? connection for ele-tricilly-propolled vehicles. (10/9 /09.) 

Bentley. Evectrically-driven clocks. 


(Hartmann & Braun Akt.-Ges.), Electrical measuring instru- 


ments. 
Scotr. Switches. 
Евр. Reruluting electrodes in electric furnaces. А 
23. Siemens & Со. Proc=s for the manufacture of fireproof electrically-con- 
ductive materials. (4 10 29) n1? 
Rowert BoscH. Electric ienition of internal-combustion engines. (1,11/09.) 
Розн & СлывьЕв. Electric time switches. 
BERRY & MARKHAM, Insulating parts of electric switches. 
Lucas & EbwaAzDs. Electro-maenets. 
SIEMENS Bros, Dynamo Works. (Siem2ns-Schuckerwerke, Ges.) 
electric induction generators. 
HorE. Electric switches. 
Krause. Incandescent metal filament lamps. 
Dorman, Ѕмітн & Bascos. Fusible cut-outs. 
MicHOTTE. Arc lamps. (157 10.) 
SIEMENS Bros. Dynamo Works (Siemens-Schuckertwerke Сез.) 
dynamical couplines. 
527, DES TELESRAPHES Muttiprex (System E. MERCADIER). 
relays, (26/1/10. Addition to 6,767 08.) 


Pol y rh ase 


(8'7/10.) 


Electro: 


Mono-telerhonic 


THE ELECTRICIAN, JUNE 9, 1911. 


351 


COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Association of Teachers in Technical Institutions.—The conference 
of this association was held at Southport on Monday and Tuesday. 
The president (Mr. Barker North, of Bradford) in the chair. About 
100 delegates were present, 12 branches being represented. 

A series of resolutions relating to various aspects of technical education 
and the work of technical teachers were discussed. 

The President, in the course of his address, said that the more one in- 
quired into the various reasons given for England's failure to take the lead 
in industria] developments, the more one was driven to the conclusion 
that lack of the spirit of organisation and system, in both industrial and 
educational matters, was the root of the evil. The provision of an ade- 
quate number of preliminary trade schools and secondary schools with a 
technical bias was of the utmost importance. A characteristic feature 
of the present secondary system was that the education was too literary 
in character, with the result that vouths were frequently pitehforked 
later into pursuits for which they were not adapted, er into professions 
which were overcrowded. Qut of 157 holders of London County Council 
senior scholarships, only two were ultimately trained for industrial pur- 
suits. They had to recognise clearly that provision must be made in the 
future for two distinct tvpes of students—the first, the rank and file of the 
industrial army, and the second, the officers, who would have to organise 
and direct. Other questions were also of pressing importance—namcelv, 
(1) the necessity for the institution of a national © course " system, which 
should replace the present. haphazard arrangement, and so that this 
might lead up systematically to the day work of the highest institutions ; 
(2) the institution of a national system of examinations ; (3) the neces- 
sity for placing the general organisation of evening schools on a more busi- 
ness-like footing. 

Resolutions were passed in favour of an advisory council on technical 
edueation, the formation of consultative committees of teachers, the re- 
presentation of teachers on education committees, advisory committees 
for juvenile emplovment, &c. 

Mr. J. H. Revnolds, director of higher education for Manchester, said 
that as а nation we were spending £20,000,000 а year on elementary 
education, and it was а crime that а large proportion of that vast sum 
should go to waste. They had to lav hold of every boy and girl leaving 
school at 14 and carry on their education in some way or another to at 
least the age of 17. ` 

Bangor.—On Wednesday the Council edopted a recommenda- 
tion of the Lighting Committee to put in 2 Diesel oil engine and 
dynamo at the electricity works, instead of the present steam gene- 
rating plant, at а cost of £2.000. 

It was explained that the adoption of the recommendation would 
result in a total saving to the Corporation of £343 vearly. Applica- 
tion has been mode to the L.G. Board for sanction to borrow £2.000 
for the plant. 

Darlington.— The s: 
electricity end light railweys departments (Мг. Lunn) hes been 
Increased to £600 per annum, by three annual increments of £50. 

Dudley.—The Council are recommended to apply for a loan of 
£5.500 for feeder and distributing cables and £1,080 for services, Ke. 

It is also proposed to increase the size of the condensing plant, fix а 
mechanical stoker to one of the boilers and replace an engine to enable 
the station to cope with the anticipated demand for the forthcoming 
winter. The eost of the work (£1.560) will be charged to revenue, and 
payment be extended over a number of years. 


Imperial Conference.—.\t the sitting of the Imperial Conference 
on Friday various questions of importance to commercie] men were 


lary of the engineer and menager of the 


discussed, 
Arbitration Awards.—The following resolution, bv Mr. S. Buxton, М.Р., 


was referred to a committee: ©“ That the Imperial Government should 
consider, in concert: with the Dominion Governments, whether and to 
What extent and under what conditions it is practicable and desirable 
to make mutual arrangements witha view to the enforcement in one pirt 
of the Empire of commercial arbitration awards given in another part." 

_ Uniformity of Patent Laws.—A resolution by Sir Joseph Ward, “ That 
it isin the best interest of the Empire that there should bemore uniformit v 
throughout its centres and Dependencies in the law of Copyrights, 
Patents, Trade Marks and Companies ” was agreed to, 

Weights and Measures,—A resolution in favour of the decimal system 
was withdrawn. 

International Exhibitions. Мт. S. Buxton moved “ That in view of the 
International Conference to be held at Berlin in 1912, with a view to the 
regulation of the conditions under which International Exhibitions 
should receive support, it is desirable that the Imperial and Dominion 


=. ee 


Governments shall consider the matter in conjunction so as to arrange 


if possible for concerted action on this subject." After discussion, this 


was agreed to. 

Inland Telegraph Charges,—In matters relating to land telegraphy 
Belgium has always been in a foremost position, The development 
of land line telegraphy has. ever since the days of Van Rysselberghe, 
been a subject for which the world has much to thank the Belgium 
telegraphic department. “ The Times " correspondent st Brussels, 
under date May 24, refers to negotiations regarding reductions in 
telegraph rates, subjeet to special conditions, between Belgium. on 
the one hand, end Great. Britain, France and Germany on the other. 
The Belgium authorities have inaugurated a system of telegraphic 
subseriptions. Newspapers, business houses and other large users of 
the telegraph day by дау, by payment of a subscription representing 
about one-half the ordinary rates, are enabled to transmit their tele- 
graphic messages, The only condition attaching to this arrange- 
ment, which Belgium is the first country to adopt. is that there shall 
be a minimum of 250 words per day to be paid for, and that the mes- 
sages shall be transmitted between stated hours. Belgium is en- 
deavouring to obtain the consent of Great Britain, France and Ger- 
many in order that the arrangement may be applied to telegraphic 


traftic between these countries, 
Inquests.—Adjourned inquiries were held last week into the 


deaths of two men who were recently killed at the Sherburn Hill 


colliery and the Lumley Third Pit of the Lambton Collieries Co. 

At Sherburn Hill the inquiry related to a hand putter named Laverick, 
who met his death on April 28. Mr. Robt. Nelson, Н.М, electrical 
inspector of mines, and Mr. А. D. Nicholson, chief inspector of mines, were 
present. 

Wa WALKER, coal filler, said that on April 28, after Laverick had 
brought out his full tub and taken the empty one in he sat down on the 
rails. Witness was standing beside the empty tub (31 vds. away), and 
whilst talking to Laverick and to a man named Ashworth, the latter 
shouted out to Laverick, “ Keep back, the tub's off the wav." Just as 
he shouted, and when Ashworth was getting round the turn, the place 
where Laverick stood lit up. A man named Nutter switched off the 
current. Several men applied artificial respiration upon both Ashworth 
and Laverick, They succeeded in reviving Ashworth, but not Laverick. 
When Ashworth's tub was off the way it was quite clear of the cable, but 
where deceased sat he thought he caught his head against the cable. He 
had not heard of anything like that happening before. but he had had 
many а shock before when he was pulling tubs through catching the cable 
іп a bare place. Не had not reported those matters because he never 
thought anything of them until this accident occurred. 

Ву Mr. Місногѕох : He had never observed that in the haulage roads 

He could see the blue light on the plates 


the cables caught the tubs. 
It was five minutes after the accident 


when the place lighted up. 


before current was switched off. 
In answer to the foreman (Mr. Errington) witness said he had had a 


few shocks, and others had more shocks, but he did not frequently come 
across places where the cable was worn. He had never seen the timber 
set on fire bv апу tlashes. 

GEORGE TURNBULL, driver of the coal cutter, said that on the morning 
in question Walker shouted that somcone was caught in the face. He 
stopped the coal-cutting machine at once and went along the face to sce 
what had occurred. He saw deceased Iving face downwards, his face 
touching the side of the гап, He used artificial respiration to try to 
bring him round, and was so engaged close upon half-an-hour, hut 
Prior to that he had given orders for the current to be 
cut off at the out-bye switch box. There was no flash when he was 
there, and he did not see апу defect. He could not give any explanation 
vf the accident. He had had some trifling shocks from the cutter, but 
not from the main cable. 

Mr. NELsowN said cases had been known of life having been restored 
after two hours’ treatment. He did not want to cast anv reflection on 
Turnbull, but the more widely this was known the better, because efforts 
ought not to be stopped so soon. 

Mr. BeLL (for the Colliery Co.) said that the cables had been greatly 
improved of late vears. 

Mr. NELsoN : L understand vou to say that you repair worn cables 
with black tape. Are you satisfied that you can make a good job of 
it ?— l'urnbull : Yes. | 

Do vou consider it a satisfactory job to cover up a bare part with black 
tape alone ?—It is quite safe for a time, just with black tape. 

For the time being ?—Yes ; and l report the matter to the electrician. 

Ву Mr. Нклтн (for the Miners’ Association): The rails were still 
electrified, but Laverick was not touching the cable then, There must 
have been some connection between the cable and the rail. 

PATTERSON, а foreman electrician, said he examined the electric 
apparatus at 10:30 a.m. on April 23, shortly before the accident. He 


Without result. 
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examined the cables and switch boxes in the second east district and 
found all was safe and in order. The cables were properly insulated. 
When he heard of the accident he went straight to the scene and saw 
Turnbull, who told him what had taken place, and showed him the exact 
spot. On the way he met deceased and Laverick being taken out-bye. 
He examined the cables, and found one damaged. "he insulation had 
split about ? in. He found the copper was not bare, and he had to probe 
with his screw driver to find it. The cable had been jambed, probably by a 
tub, and that caused it to split. The tub that jambed it would act as a 
conductor, and form a connection, That was what he should say was the 
'ause of the accident, He thought it would he the empty tub that Ash- 
worth was putting that caused it. Ashworth would not get so severe а 
shock, as he would be standing on the ground, whilst Laverick was actually 
sitting on the rails. 

In reply to Mr. NELSON, Witness said the cable seemed to be in the same 
position after the accident as it was before. His private theory was that 
the empty tub coming in- bye got off the way, and in putting it on again it 
must have jumped and struck the cable. He knew there was а rule 
about cables and tubs, but in that case the cable was closer to the tub 
than it should be, because they were going to shoot the canch down. 

v Mr. Hearn: He did not agree that the electrical system adopted 
at the colliery was dangerous, although personally he. preferred the 
alternating system. He thought armoured cables were safer than rubber 
cables. 

Other evidence having been given, the Coroner summed up. He did 
not think the matter had been detinitely cleared up. There was no 
evidence to show that the empty tub was off the мау. There was no 
evidence of negligence on the part of the management. The report of the 
local inspectors was to the effect that they. as practical working men, had 
examined the place and found the cables in good order. 

The Foreman expressed surprise that the defect in the cable was not 
discovered. 

The jury then returned a verdict that Laverick's death was caused by 
injuries accidentally sustained from an electric shock through coming in 
contact with an electrified rail whilst following his employ ment. 

In the second inquiry, the deceased was John McPherson, who had 
been an electrie conveyor operator at Lumley Third Pit. 

After medical evidence had been given to the effect that death was 
due to paralysis of the brain due to electrie shock, 

Mr. NeELSon asked Dr. Ј. В. Hall, a medical witness: Is this the first 
post-mortem vou have held т a case of this kind *—Yes, 

And vou are not able to say from the condition of deceased whether it 
was a case of death from high or low pressure ?— No. 

But the indications were so marked as to show that the man died from 
electric shock 7—Yes, in my opinion. 

(ко. Состхох, deputy overman, said. MePherson seemed to under- 
stand his work. He last saw McPherson alive at 10 a.m. on May 13. He 
was then at the motor, but no conversation passed, Witness went to the 
other end of the conveyor, and subsequently returned to the motor end. 
When he got to the switch box he heard the motor humming, which 
meant there was something wrong with it. He at once switched ой the 
current, and going to the motor found MePherson lying on his left breast, 
with his nose and mouth to the ground. There was some water between 
the sleepers and the rails, and his face was in it. He tried artificial 
respiration and continued it for an hour and a half, and meanwhile the 
doctor came. Witness was first to McPherson, but he seemed lifeless 
when he picked him пр. That morning witness and deceased had got 
slight shocks off the motor, and he reported the matter to the foreoverman, 
who had the machine stopped, and the electrician was sent for. [n the 
morning he received a shock through touching the motor with his elbow 
when he was on a canch.. He had heard another man say he had had a 
slight shock from the fan. He did not know whether MePherson had any 
shock. There was no necessity for deceased to touch the motor. 

LaAwsoN, an apprentice electrician, said that on May 13 he got a 
message that the electrician was wanted down the pit. He could not 
find the chief electrician, so he went himself. He met deceased, who told 
him the motor was a bit “ ticklev." — Current was shut off, and witness 
went to the three leads from the cable into the motor. He took the top 
one off first, and found the small strands had been catching the side of the 
framework of the motor, and had been burnt away. He tightened the 
strands up and put some rubber tape and black tape around them. The 
other two leads were found to be all right. He then switched on the 
current, and found everything was right. He got no shock, although he 
staved there a quarter of an hour. 

By Mr. NEvLSoN: he machine frame had never been alive before 
when it was running. He had several times made those connections, 
and thought that what he did was an effective way of making the con- 
nections, 

By Mr. НкАТН: "The leads were fixed to the cables. The risk would be 
obviated if the leads fitted into the holes of the motor, and without 
having to pare off the strands, 

Mr. В. роввіхе, chief electrician, said that. Lawson reported to him 
the result of his examination of the motor and leads. He considered that 
what he had done was quite right and proper. When witness went down 
the pit artificial respiration was being applied to deceased. He examined 
the motor the previous night, and found everything all right. 

Ву Mr. NEtsoN : There was а previous case reported of a shock from а 
cutter, but that was the first time he had had a report of a shock from a 
motor frame. That would indicate a fault in the machine, and also that 
the earth eonnection was imperfect. 

By Mr. Нклтн: Не had been at the colliery three years, and with the 
exception of one shock from a coal-cutter had never heard of another 
shock, 


oD 


Mr. H. J. FISHER, engineer to the Lambton Collieries Co.. said he 
examined the motor and machinery about three weeks previous to the 
accident. He had not heard of any shocks previous to the accident. He 
made an examination of the machinery after the accident to see if it was 
properly earthed, and he also examined the continuity of the earth to 
bank. ‘Tests were taken and they were entirely satisfactory. That 
proved that it was impossible to vet a shock from the framework of the 
motor, Пе knew of the repairs done to the motor, and thought that 
confirmed the impossibility. of getting а shock. He thought. there 
must have been an intermittent break in the earth. The humming of the 
machine was intermittent, and that was proved by it not humming one 
day, but doing so on another day after the accident. The earth plates 
at bank had been tested. and found satisfactory. The earthing of a 
portable machine like the motor was not Compulsory. 

Ву Mr. NEtsowN : The boy might have inserted his fingers in the terminal 
box, and thus have got a shock. "Ihe motor was humming when he made 
the test. He did not regard the terminal box as an ideal method of 
connection with the motor, but it had been in operation there and else- 
where for several vears without an accident. He did not think it 
necessary to alter it, but they were doing away with the terminal box and 
putting in a plug box and automatic switch. 

By Mr. Hearn: There was а great d il of vibration with the motor, 
which might easily slacken the nut in the motor frame, and thus weaken 
the connection. "he boy would only have to slide the terminal cover 
to one side in order to put his fingers in. 

Other evidence having been given, the jury came to the conclusion 
that McPherson was killed by an electric shock accidentally received, and 
recommended that experienced. men only. be employed to attend to 
electrical machinery. 


L.B. and S. Coast Electric Train Service.—The imuroved service 
af trains on the London, Brighton and South Соул Reilwey esme 
into full operation on the Ist inst. by the opening of the complete 
electric service between Victoris and the Crystal Pelee. 

By the eletre train service displacing the steam trains on certam 
journeys there аге 97 down trains daily instead of 72, and 113 up trains 
instead of 82, running from Victoria to Wandsworth Common. There 
are also a number of through business trains from London Bridge to 
Wandsworth Common morning and evening. During the day the only 
change necessary for residents in that district is at the Crystal. Palace, 
and in a few months’ time through electric trains will be running between 
London Bridge and Wandsworth Common, as the electrifieation of this 
road is nearing completion. 


London Electricity Supply.-—A retuen prepared by the assistant 
statistical officer of London County Council (Mr. J. J. C. Spensley) 
has been issued, giving pariieulars of the electricity undertakings 
in and around. London. | 

The return shows the various authorities under the Electric Lighting 
Acts, with their areas of supply. and an analysis of the accounts 0 
each undertaking for the year ended March 31, 1910, or December 51, 
1909, and also various miscellaneous statistics relating to capacity, 
output, average prices obtained for current, assossmonts &е Тһе 
publication, although somewhat belated, is interesting, inasmuch as И 
contains a number of tables, which enable a ready comparison of the 
figures of one undertaking with another. In addition to the under- 
takings in the metropolitan boroughs, statistics are given of those 10 
Greater London and a few places on the outskirts of the metropolis, 
such as Grays, Gravesend, Chislehurst, Watford and Wey bridge. 
Figures relating to the North Metropolitan Electric Power Supply and 
the South Metropolitan Electric Tramways & Lighting Co. and under 
takings taking electricity in bulk are also included. 


Miners’ Safety Lamps.—In his monthly circuler to the Northum- 
berland Miners’ Association Mr. Thos, Burt, M.P., makes reference 
to the prize of £1,000 recently offered by a colliery proprietor (through 
the Home Secretary) for the best electric safety [emo fulfilling certen 
specified. requirements. Particulars of the prize were given in the 
ELECTRICIAN for June 22 (p. 283). 

Мг. Burt points out that some years ago it vas thought that electrical 
engincers would supply a greatly improved safety lamp. Many portable 
lamps were invented and exhibited from time to time. Some of the 
initial difficulties, such as the too great size and weight of the lamp. were 
overcome. One of the drawbacks, however, which remained unsolvec 
was that the eloctric lamp could not be uscd for testing the presence of 
наз. That difficulty, he was told, was likely to be surmounted, Owing 
to the very imperfect light afforded by many of the ordinary uM 
lamps, the miner was always under а temptation to work with a naked 
light. It should be borne in mind. too, that insufficiency of light yas 
often itself а source of danger. Henes a genuine safety lamp, giving è 
good, sorviesable light, would b» a great boon to the miner. ard would 
be likely to Lirgely diminish th» number of accidents. 

In referenes to this matter. the Dalkeith miners, on Saturday. passed 
a resolution calling for the deletion of the sub-section of the Mines Bill 
making the uio of sifety amps compulsory. Vt was considered that th? 
imperfect illumination by safety limps would inerease accidents when 
open lights could reasonably be used. 

Provisional Order Revoeation.—' The Board of Trade hive revoked 
the Steven узе Electri^ Lightin Order. 1902, 23 from Mey 30. 


St. Pancras (London).—Usct week the Council approved the recom: 
mendation to reduce the ch^rg» for ¢irceat for outside shop lighting 
to 3d. per unit. 


b^ 
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South Shields.—The L.G. Board have now sanctioned the borrow- 
ing of £7,580 for providing additional plant at the electricity works. 

Three inquiries were held by the L.G. Board with regard to the Cor- 
poration’s application for permission to borrow money, and in February 
the Corporation revised their schemes, and the Board's inspector held 
the inquiry last month, when the application was opposet by the N.E. 
railway Co. and Smith’s Dock Со. ‘The estimated cost of the new plant 
is £10,080, of which amount it is proposed to borrow £7,589, the balance 
(£2,500) being taken from reserve fund. 

Spennymoor (Durham).—The Council hsve invited the loc elec- 
tricity supply and gas companies t» tender for the publie lighting of 
the district for 12 months, 

Stoke-on-Trent.—An inquiry will be held on Wednesday next into 
the application of the Couneil for sanction to borrow £60,000 for the 
erection гл equipment of г new genereting збо боп. 

Submarine Cable Rates. — Following on the very specific statement 
mede by the Postmaster-General in Porliament and by the Chairman 
of the Esstern and Associated Telegraph Companies to the share- 
holders of these underte. kings, ** The Times " correspondent in Paris, 
under date June 4. informs us (124 `° г reduction of 50 per cent, is 
recommended to be mede in the charges for long-distonce telegrams 
transmitted by submerine eebles in clear Jenguege.” This is, we 
think. exactly the rate mentioned by the P. M.G. and Sir John Wolfe- 


Barry. 

Tramear Accident.—On Monday morning гл 2ecident oecurred on 
the tremweys of the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Bord. and severe) persons were injured. 
At a shorp curve et the foot of an incline the cor left the reils 2nd 
was overturned, 

Lieut.-<Col. von Donop opened а Board of ‘Trade inquiry into the acci- 
dent on Wednesday. 

Jous ХАРРЕВ, driver of tho car, in reply to the Trespector, said he had 
never lost control of avar before that accident. On previous runs he had 
found no trouble in running down Millbrook. He brought the ear to a 
stop at the top of the Millbrook-hill, and in doing so ux d the hard- 
brik» He did not use the magnetie brake in making the stop. 

The INsPE: тов: That is different from what you told me list night ?— 
No, sir. 

You told me distinctly that you stopped the ear by mears of the West- 
inshous* briks, that is, the magnetie brake, and then applied the hard- 
brike ?—No. E siid f used nothing but the hand-brake. 

Witness added that he waited at the top until he get the signal from the 
Dos-ribing the journey down hill, he ки: " I1 had released 


and simultaneously applied power to the third notch. 
When I had sut- 


conduetor, 
mv hand.brake, 
The car moved forward, and gradually ¢ ined speed. 
cient speed to generate current to bring the magnetic brake into action, J 
dropped some sand and applied. the magnetie brake by degrees, on 
account of the rails being very moist. T noticed that when the brake was 
at the second noteh the car was gaining speed quicker than E expected, 
end Leoniinued to drop sand, but the car did not retard at АП. T gave 
the magnetic brake another two notches, but 1 could not make the first 
stop on getting round the first curve. E could not pull up at the second 
Board of Trade stopping расе, and E put that down to the wheels skid- 
ding. Thon, when I vot out straiyht again, Е put on the magnetic brake 
until the highest point was reached. but as the car kept going, and gaining 
speed, 1 came to the eonelusion that th^ manette brake had failed. So 
l shut it off, and applied the hand brake to go round the curve at the 
bottom. Though the speed was high 1 thought as we kept the rails we 
should clear the curve, but the passengers on the top were excited and did 
not keep their goats. Instead, they got on the гара side. The 
sidden twist at the eurve and the heavy side weight turned it over on its 
right side," 

The Inspector: When vou started downhill did you think the wheels 
were revolving or did vou know where they began to skid ?—Witness : 
“E don't know, but when I put on the magnetic brake the car gained 
speed, [E thought the wheels were skidding owing to the bad state of the 
metal. Lam sure the magnetic brake did not act going down the hill." 

Did you try the magnetic brake at the last stop before starting down 
Millbrook.hill У Мы, sit. 

Ковект St Ww, the conductor, suid the саг carried 42 passengers on the 
rond journey. and the usual stop was made at the top of Millbrook-hiH. 

Several passengers, who travelled by the car, dented that the car was 
brought toa standstill at the top of Millbrook- hill. 

the inquiry was adjourned. 

Underground Telegraph Cables.—Jn 2 recent report by the Post- 
master-Genere] it wes stated that the mein underground telegraph 
line to the west had been completed, and the wires between London 
aid the lending places of the important eables sterting from the west 


of Englond hed been diverted to the underground route. 

Phe northern underground line had been completed to Edinburgh; a 
Section of underground. work from Aylesbury te Coventry had been laid 
down, completing the second London -Birmingham underground cable, 
additional pipes and cables had been laid down between Manchester and 
М arhington, Manchester and Ashton, and Manchester and Stockport ; 
and pipes had been laid between Leeds and Stockton. Chatham and Can- 
terbury, and Berkeley and the city boundary of Gloucester, During the 
presint year it was hoped to lay pipes from Gloucester to Worcester, from 


Leeds to Hull, and from Canterbury to St. Margaret's Bay and Abbot's 


las 


construction of an electric railway from Medicine Hat to Banff, via 
Calgary, with branch lines extending to Taber and Macleod. 


Cliff, the landing plaecs of Continental cables, and cables from Berkeley 
to Worcester. The cable from Stockton. to Leeds was practically 
finished, and would complete the line from Warrington to Neweastle. 
The pipe work from Gloucester to Worcester and the cable from Berkeley 
to Worcester. would complete the underground connection between 
Bristol and Birmingham. There would then be a triangle of under- 
ground lines with the angls at London, Birmingham and Bristol, the 
underground lines to the south-east, the north and the south-west being 


extensions from thes» three towns. 
Wanstead.—On the invitation of the Council, West Ham Corpora- 
tion are considering the question of constructing & tramway slong 


the centre rosd across Wanstead Flats. 

It is suggested that West Ham should promote a bill for a double Tine 
across the Flats and round Bushwood to Leytonstone, with inter- 
running powers over the new section with the Bast Ham, Leyton and 


Walthamstow Councils. 

Wrexham.—An enquiry was held here on Friday into the 
appliestion of the Council for senction to borrow £4,145 for the 
electricity undertaking. 

The town clerk (Mr. Lawson TAYLOR) gave particulars of outstanding 
loans, &e. There was, he ви. an overdraft of £728 on the electricity 
account, but while debit balances in connection with the undertaking 
had affected the rates to the extent of £3,353, £200 had been credited out 


of subsequent profits, the latter totalling £1,134 in addition, which at 
The total loans sanctioned for electricity 


present was placed to reserve, 
Last 


works amounted to £41.856, of which £10409 had been paid off. 
year the profit was £503 (against £343 in the previons vear). 

The [Inspector (Мг. V. С. Ekin) observed that the undertaking owed 
£3.060 to the rates. They started off very well by putting their first 
profit of £270 to relief of rates, but after that they stopped. Why ? 

The ‘tows CLERK replied that receipts from the rates were not regarded 
as a debt. ‘Whe reserve fund was started in compliance with a strony 
representation from the L.G. inspector who held an enquiry into a like 
application three years ago. 

Tho borongn accountant (Mr. Rogers) and the borough. electrical 
eneineer (Мг. W. G. Pickvarce) also pave evidence, Mr. PICKVANCE 
stated that there had been а progressive increas? in the consumption of 
electrical current from 306,268 units in 1903-4 to 646,882 in 1910-1]. 

Mr. Hren Jones (for the local gas and water companies) tried. to 
aseertain the proportion of the protits from wiring to the aggregate profits, 
which. h^ alleged, constituted ап illegal source. of income; but. the 
Inspector said the question had nothing to do with the enquiry. 

By acreemont, £130. бя, 4d. was eliminated from the total applied for. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The ** Review of the River Plate” says the Electric 
Light Couneil of Montevideo have finished their study of the project 
for ecquiring all existing electric light stetions by the Government 
end the erection of further stations in important towns. The 
administration of ell the stations will be under the control of the 
Council of the Electric Light Stetions of the Uruguayan Republie. 

Mr. McClelland. consulting enginecr for the electrification of the Cen- 
tral Argentine Railway line to the Tigre, left Argentina for England on 
April 21 to order the necessary material. 

Campina Council have been authorised to place а contract for the 
electric lighting of the town. 

San Fernando Municipality have cancelled the concession granted to 
the Compania Argentina de Electricidad. for publie lighting, and will 


shortly call for tenders for the erection avd cquipment of a generating 


station. 
Tne Cia Franco. Argentina de Electricidad, who recently obtained а 


controlling interest in the Anglo-Arcentine Electrie Light Co. Вахе de- 
cided to increas? their capital to 819.000.000. 


Canada.—-The Alberta Eleetrie Railwey Co., which was formed 
t October with a es pits} of $10,000,000, will commenee work on the 


The construction work of the electric r-ilway from Guelph to 


Berlin hes been completed, and the line will ultimately extend from 
Toronto to Detroit (U.8.A.). The eom»»nv will teke its motive 
energy from the Government's Hydro-Ileetrie Power Commissio, 


Canary Islands.---An electric tramway between Las Palmas end 


Puerto de le Luz (four miles in length) wes completed last August, 
and an excellent service of cars has since been running, 


Engines, boilers, iron chimney. cranes, machinery and tools which have 


been imported in connection with this undertaking are all British, the 
pumps are American, rails and iron work for buildings are Belvian 
batteries Spanish, cables French, and dynamo, switehboards posts and 


cars German. 


France.— The electric lighting of the port of Ре Hice, for whieh enr- 


rent 13 at present supplied direct from the Rochelle station. is to come 
into the hands of the Chamber of Comineree, which will have a trans- 
forming station at the dock to supply the quays and warehouses. 


India.-—‘‘ Indian Engineering " states that arrangements were 
| 5 


recently made for fitting 45 ceiling fans and 107 pendant electric 
lamps in the four blocks of buildings occupied by the engineering and 
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traffic employés of the East Indian Railway at Howrah station. The 
remainder of the staff quarters had already been provided with elec- 
tric light and electric fans. 

On the Burma railways а trial is to be made with Stone's electric train 
lighting system. Some carriages on the line are fitted with the Vicarino- 
Crawford electric lighting system, but nearly all trains are lighted with oil. 

A tender has been reecived for the eleetrie lighting of the publie offices 
of Lahore, and a contract will probably result. "Ihe contracting com- 
pany will also have the right to supply private consumers, 

A new power house has been built for the North- Western Railway at 

Lahore, and authority has been given for the purchase of plant. The 
plant in the old power house (and which will be removed to the new 
power house) includes two 125 kw. and one 250 kw. sets with two Stirling 
boilers and a Babcock boiler, Тһе station as completed will contain four 
400 kw. Browett-Westinghouse, and two 250 kw. and two 120 kw. 
Hovden-Lancashire steam turbine. sets ; five Babcock and five 
Stirling boilers, with Bahcock & Wilcox chain grate stokers, Weir three 
feed pumps, one Havward-Tyler three-throw electricallv-ditven. pump 
(Lancashire dvnamo motor), one centrifugal Worthington pump (Lan- 
cashire Dynamo motor); one Leblane type central low level jet conden- 
sing plant for 41,000 Tb, steam per hour with rotary air and water pumps ; 
enclos: d. assisted draft. type cooling tower and main switchboard (by 
Whipp & Bourne) The transmission is overhead, and the internal 
Wiring is carried out with улл. cable on porcelain cleats except where 
leads have to be taken along floors or in other places where mechanical 
protection is necessary. In such cases heavy gauge screwed conduit 
with insulated lining is employed. 

At the workshops are also a number of clectrically-operated overhead 
travelling cranes and traversers, the equipment for which was supplied 
bv the British Thomson-Houston Co., the Lancashire Dynamo & Motor 
Co., and the British Westinghouse Co. 

Italy.—(‘oncessions for the construction of electric tre mwèys have 
recently been granted to the Soc. Anon. Trenvi di Mestre for lines 
from Mestre to Cerpencdo and Mestre to Treviso end Sent’ Artemio, 
with branch from Piazza dei Noli to Port Cavour station ; to the Soc. 
Varinese per Imprese Elettriche for extensions to Monte Tre Croci, 
and to Santi; Maris del Monte; and to other concessionaires for a 
Jine from Como to Erba Incino. 

A consuler report on the Genoa district for 1910 states thet the 
new electric reilway from Genoa to Buselle, on the wey to ‘Turin 
and Milan, is now working. 

A new direct bronze telephone wire is working very satisfactorily 
between Genoa ard Rome. 

In Genoa there nre 94 miles of tramways, with 304 electric cars and H7 
trailers in use; 7.951.592 car-miles were run in 1910, and 61,152,935 
passengers carried, Receipts were £333,636, and gross profit was 
£116,873. The employés number 1,518. 

The two electric tramway companies in Turin have constructed two 
new lines to Borgata. Lingatto and Pozza Strada, both extending about 
two miles from ‘Turin. 

не Società Elettriea Riviera di Ponente Ing. Negri, which was formed 
to utilise the water power of the Roia, has found it necessary to build at 
Navona а steam-driven generating station ам à reserve for emergencies, 
The company supplies power to the Soc. Niderurgica of Savona, to the 
local gas company and to several small towns and villages, including 
Albisola and Celle. 

Japanese Submarine Cable.— А consul report on the t rade of Naga- 
gaki for 1910 states that the total imports 26 Ne gesaki showed a de- 
creese of £40,198 compared with 1900, although there wes èn in- 
crease of e bout £85,000 in submarine cable, the eable being for the 
new telegraph line from Mogi to Пашаш ( Formosa), 655 miles in 
length, which was supplied from the l nited Kingdom, and wes put 
into service in October, 1910. The totel imports of submarine cable 
Gall from the С.К.) were valued at £102.254, 
— Russia.- The municipal euthorities of IEkatermoslov propose to 
raise a Joen of 2.600.000 roubles (about £274.000), of which about 
£105,000 is to be spent on tramway and other works, The Council of 
Ministers has agreed not to oppose the proposal. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Brighton. The recounts of the cleetricity works for the year 


ended March ЗЕ were presented to end epproved by the Council last 


M n total amount borrowed i8 £816,848, an increase of £24,000 during 
the year. The total income was £08,821, including £60,188 from lighting 
hom £6568 from power, £4,558 from special boning supplies, £107 
from bulk supply. £10,116 fr m tramway supply and £12,044 from public 
инине, sundry revenue being ын The total OX penses (£ 10.555) 
included. $28.03 for gencration, £4.29] distribution, £4.500 public lamp 
maintenance, £ £084 rent, rites and taxes. Aoa management and 
£1,225 special charges. К he UTONS pront мах £49.266, ard after paying 
interest ($18,931) and sinking fund (£25,584) there M net profit of 
£4,752, against £6,292. The total works costs wore 0.724. per unit sold 
TM 0-74.) and the total costa, including loan charge з, 2:054, (against 
od). The weight of coal consumed per unit sold was 0:26 lb. (against 
5.05 Ib.), and the average cost was 13%. 814. (against 128. 47d.). 10,285,680 


units were gold (4.1502. 701 lighting, 1,474,200 power, 2,023,109 tramways 


and 1.034.651 publie lamps), against 9,041,544: there are 5.239 соп. 
summers, against 5.020, and the number of 8 c.p. lamps connected was 
370.099, against 263,124. The maximum load was 5,140 kw., against 
4.727 kw., and the load factor was 22-8 per cent.. against 21-8 per cent. 
There are 2,220 public electric lamps (arc and incandescent), an increase 
of 20. 

In an interesting report the engincer and manager (Mr. John Christie) 
gives particulars of the plant and mains extensions during the year. The 
total amount provided for redemption of debt by sinking fund 18 £265,558, 
or 23 per cent. of the capital They sold 1,242.836 more units (13; per 
cent.) than in the previous year. and owing to the better load factor and 
various economics in the operation of the steam generating plant, they 
had been able to reduce substantially the weight of the coal consumed pet 
unit sold, and thus, in spite of the considerable increase in the price per 
ton, they had been able to generate the additional output. for an extra 
expenditure of only £1.195, thus neutralising the increased. price, and the 
cest under this heading perunit generated had fallen from 040d. toth3ad, 
Repairs and maintenance. showed а considerable ircrease. of £3,010 
(equivalent to tod. per unit). due to the altcratiors to the high-tension 
switchgear, oil cooling, hot well and circulating water pipesysenms, and 
repairs to sca defences. These would not be recurring charges, and when 
completed would have brought their plant thoroughly up to date, Ther: 
vas an increase in the units sold under every heed. For private Геге 
the increase was 100.550 units ard he (Mr. Christie) considered they contd 
now fairly assume that they had passed the lew water mark in their pro 
итен brought about through the general use of the metallic filament lamp. 
and with the additional business, which they might reasonably count on 
obtaining, their sales under that headit y should in future years show 
steady annual inerements. The output for power showed the substantial 
increase of 386.800 units. During the vear 21 additional motors (094 n.r.) 
had been hired to consumers. "he number now let out is 210, represent 
ing a total of ТОЙ нр. and the demand from these, together with the 
extra electrobuses which the company had added to their fleet was respon- 
sible for the increase. With the great improvements which were being 
cNected in heating ard cooking apparatus, however, a fresh field. was 
opened up for development, and it would shortly be necessary to consider 
what steps they should take to meet the probable requirements of their 
consumers in that direction. The sales to public lamps showed а small 
increase of 19,575 units, due to а few additional lamps having been 
crected, and to the 60-watt standard metallie filament lamps being now 
universally used throughout the whole area for side street lighting. Tur 
average candle-power per post during the past few years had been In 
creased by at least 50 per cent., while the total cost to the town for struct 
lighting furnished by their department showed a saving of £80 overt last 
усаг. The output to the trams had increased by 84.804 units. and the 
reduction in the price of current from 1:350. te 1-24. per unit had further 
benefited that department to the extent of £1,264. The bulk supply to 
Aldrington showed the satisfactory increase of 12.046 units. and they hac 
now 152 consumers with an equivalent of 6.247 8 c.p. lamps connected. 
The Aldrington revenue was £407, or 24 per cent. increase E 
railway company had also put down more clectrically-driven plant, ч 
the quantity sold to them under special contract now approach d the 
estimated maximum for whieh provision was made, "The power supply to 
Messrs. Smith & Son's mill, Portslade, was started up in February ny 
and the results so far had proved most satisfactory, ‘The substantia 
increase in output had rot proportionately increased the ache e 
demand on their generating plant, the load factor having S. T 
22:8 percent., as the result of more economical operation. During the yt т 
they had connected 219 new services with an equivalent ef 11.979 D 

The Lighting Committee recommended. that out of the profit e 
£4,751. 12s. 10d., the sum of 54.626. 128. 10d. be placed to r serve al 
renewals fund account, and that the balance (£125) be tra! fon 
District Fund. The accounts were approved and the Committee Я 
recommendations adopted. 


Bury (Lanes,}—-Theaccounts of the electricity supply department 
for the year ended March Jest show es pitel expenditure ed 
making a totel of £143,824. of which £23,520 hes been герэ, æn 
the sinking and reserve funds amount to £17.352. "T 

Revenue was £19,215, working and gencral expenses were £0,108. вой 
profit was £10,107, plus £415 interest on investments. Capital Mr 
were £8,574, leaving £1,948 net profit. £1,000 has been devoted ee К 
of rates апа £656 placed to reserve, 4.180.280. units were generis 
65.393 supplied to publie lamps and clocks (against 62.496 in pret ane 
year). 1,421,355 to tramways (against 1.771.718). ard 2.527.499 е : 
2.077.624) to private consumers by meter, ‘Phe total maximum виру 
demanded was 2.022 kw. | : tates 

The report of the borough electrical engineer (Mr. 8. И. Watson) sta | 
that there were 607 consumers at March 31, with 117.551 (equivalen! 
8 c.p. lamps(increases of 42 and 10.23% during the year). The n 
lighting and power load factor improved from 21-8 to 24 per cent. s 
the tramway load factor decreas d. from. 21-4 to 205 po ERES de 
January list it was decided to substitute groups of high e.p. meta 
filament lamps for all the old open-type arc lamps for strect аран 
14 had been altered by March 21. "he increase of hired and privato y 
owned motors connected was 15 (296 н.р.), making a total Pe 
( 2,302 Н.Р.). Generating costs per unit. were Gold. (as m T 
усаг), of which the cost of coal was 020d. (019d). and total wor 
including capital charges, were 1014. (0.924.). Average priet S ks \ 
were 2-14. (as in previous year) for private hghtirg, Id. (against D e 
for publie lighting, 0-744d. (0-7654.) for power, and аи AE 
year) for tramway supply, the average for the total output being Ў as 
(1.144.). Although a slight falling off in the units sold for lighting 1 
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£52,430, 4s. over 1909-10. "The number of passengers carried was 


237.967.307, en increase of 15,236,736. 

There was a decrease of 2.409.941 in the total of penny fares, due to the 
fact that for the past four months two-stage farcs have been in operation 
The other stages, particularly halfponip stages, showed increases. During 
the year a number of extensions were opened for (гаће, including the 
Crow-road, Clincart-road, Lond. n-road and Kelvingrove-street. routes, 
of a total length of six miles of route. The average track mileage open 
durirg vear was 194! miles (single), an inerease of 5; miles. The ear- 
mileage was 21,704,237 miles. increase 780.22] miles; trafħe receipts 
per car-mile were 10:461d., Increase 0:220. 

Kingston-on-Thames.— The accounts of the electricity department 
for the veer ended Merch 31 show espital expenditure £108,239, г 
incresse of £2.795 (m^inly on moins, transformers 2nd services) during 
the year. 

Revenue from sale of current by meter was £8,895 (against £8,520) and 
from public lighting £2.576 (against £1,929), meter rental, &e.. making up 
a total of £11,983 (£10,907). Expenses were 60.555, or 2-137d. per unit 
sold (against £6,259, or 211840, of whieh coal and other fuel represented 
£2,861, ог 0:032d. per unit (against £2,546, ог 0-859d.) Interest on loans 
and repayment of principal absorbed £6,621, or 2.1534. per unit (£6 
or 2-125d.), and the debit balance was £1,193 (41,644). There аге 1,336 
consumers (1,209) and the equivalent of 61,712 32-watt lamps is con- 
nected to the mains (55,814), of which 686 lamps were taking current 
736,140 units were sold (710,704), includ- 


poses has had to be recorded for two years through the use of metallic 
filament lamps, the past year shows an increase in that direction. А 
large reduction in consumption of current in the tramways has heen 
effected by the use of car meters, and the income of the electricity de- 
partment for the supply of current to the tramways is reduced by £1,416. 

Cardiff.—4t a recent meeting of the Tremwayvs end Lighting 
Committee the engineer and manager (Mr. А. Ellis) reported on the 
principle of supplying electric power from the Roath station to the 
electric Jighting department. 

The accounts for the year to March 31 were also presented, and the 
report stated that the system had proved very satisfactory to both 
departments, showing that the principle of combining the load was a wis? 
one. Tne total eost of generating at Roath was £16.726, and the total 
number of units generated was 10.604.299, an increase of 1,360,002 units 
on the угат. Tne charge for supply to the lighting department was 
£16.352, an increase of £2,164. The lighting department benefited to the 
72d. prr unit, against 0.724. If the 


extent of obtaining energy at 0:72 
power station was taken as a separate undertaking. and the tramways ard 


lighting department as consumers at the same figure that the lighting 
department was being charged. the revenues from the tramways depart- 
ment to the power station would amount to £12,243. Deducting the 
cost of. production for the whole of th»? output (£16,726), there was a 
surplus of £11:886 with which to pay capital charges. or 6 per cent. upon 
£200,000 capital, and 8 per cent. on а capital of £150,000 ; and as the 
capital expended upon the power station, lands, &c., was well under 
£200,000, it would be seen that the tramways were provided with ample 
funds from the lighting department with which to pay their proper pro- 
portion of such eapital charges, and, further, that the tramways had 


TQ 


=e fmt awe 


through prepayment. meters. 
ing 579,652 to private consumers (574,610.) 

In his report, Mr. J. E. Edgcome states that there is a further satis- 
factory increase in the number of motors connected and small motors 
have maintained their popularity. The number of radiators connected 
also shows a satisfactory increase. During the vear 140 public incan- 
descent. lamps were erected. Several new consumers took advantage of 
the deferred payment system of wiring, The undertaking has suffered, 
though in a less degree than during the previous two or thres vears, from 
the continued substitution of metal tilament lamps. 

LincoIn,—In moving the minutes of the Electricity Works Com- 
mittee at the Council meeting oa Tuesday, the chairmen (Mr. W. S. 
White) seid that the accounts for the year eaded Merch 31 had proved 


everything to gain. 

The chairman (Ald. Curtis) said the report was highly satisfactory. 
and it was decided to enter it upon the minutes. 

Coventry.—The total revenue for the year ended Merch 31 was 
£46,423 (including £13,561 from sale of current by meter, £29,840 
from power supply end £800 for public lighting), against £36,920 in 
1909-10. 

Total works costs were £12.495 (0-378d. per unit) and total expenditure 
£14,187 (against £11,380). the gross profit being £32.237 (against £25.540). 
With £10,238 brought forward and £23 bank interest, the available 
balance was £42,498. Interest absorbed £7,413 and sinking fund £7,932, 
a total of £15,822 (0-477d. per unit) for capital charges, and after paving 
property tax on interest (£458). placing £7,469 to reserve, applying £2,500 
for relief of rates and paying bonus (£205) to employés, the balance 
(£16,478) was carried forward. 

This balance has now been applied as follows : £3,500 in aid of rates, 
£8,212 to meet cost of services, part cost of destructor and remaining value 
of plant superseded, &c., £1,150 for providing new workshop, tools, and 
office fittings and for replacing condensing plant for pumps, £3.000 to 
reserve, £237 as additional bonus to employés and £379 was carried for- 
ward. The total capital expended at March 3] was £271,201, an increase 
of £30.103 during the year. 8,822,170 units were generated ; 1,132,024 
were sold to private consumers and 211,913 supplied to public lamps (111 


are and 118 incandescent lamps): and the total maximum supply 
demanded was 4,709 kw. The total of works costs and capital charges 
was 08504. per unit. 

Croydon.—The totel revenue of the electricity department for the 
year ended Mereh 31 we; £61,489, including £52.884 net from sele 
of current for private lighting and traction, £6,964 from public 


lighting and £1,230 meter rent. 


г, record. 

Mr. Waite said that never before had they supplied so much current or 
carried so many passengers on their tramears. The gross profit. on 
the electricity department was'£7,202, and deducting £3.969 for interest 
and sinking fund, the net profit was £3,323, an increase of £820 over 
1909-10. 

On the tramway undertaking the gross profit was £2.447. 10s. 11d., but 
after deducting £2.600 for repayment of loan and interest, the deficiency 
was £152. 16s. 3d., which had been provided for out of the profit on the 
The reserve fund amounted to £8.628, and 


electricity undertaking. 
although 1.610,09. passengers had been carried there had been по acei- 


dent. 


TRADE NOTES AND NOTICES. 


Se km 
Tenders are invited for the supply of 150 miles insulated wire end 
5 miles of telegraph cable to the Postmaster-General’s Department 
Tender forms and specifications from the Common- 


in Victoria. 
Nee also an 


,Lhe total expenditure (£30,797) included. £15.793 for generation. 
52.143 for distribution, £1,638 public lamp maintenance, £2,575 rent. | wealth Office, 72, Vietoria-street, London, S.W. 
advertisement. 


Fates and taxes, £3,275 management expenses, and £4,774 for new ser- 
vices, meters and other charges. The gross profit was £30,601, and after 
paying £23.205 for sinking fund and interest on stock and loans and 
£1.449 for income (ax, there was а net profit of 86.978. making. with 
£12409 brought forward. a total of £19,388, of which £7,000 was placed 
to reserve and renewals fund, £12,015 voted to relief of rates, ard the 
alance (£373) carried forward. The total capital expenditure is £351,251, 
an Increase of £2,910 during the past vear. 1.300.202 units were gene- 
rated ; 2,589.949 units were supplied to private consumers by meter 
(against 2,349,646), 2.787.244 supplied for traction (against 2.600,04] ), 
and 557,800 for publie lighting (against 621,008). There are 420 arc and 
423 incandescent lamps for street lighting (against 419 and 317), and the 
total maximum supply demanded was 3.613 Kw. (against 3,319 kw.). 
In the annual report of the borough electrical engineer (Mr. А. C. 
Cramb) it is stated that there was a considerable decrease in the output 
for public lighting and traction. Although the number of public lamps 
has Increased, the cost of public lighting has been considerably reduced. 
The reduetion in the energy sold for traction amounted to 813.697 units, 
Tepesenting £5,372 (or 20-6 per cent.) The savirg by consumers 
changing over to metal filament lamps has continued, but in future 
should not have such a marked effect on sales. There was а satisfactory 
Mereas? of 240,303 units sold for power and for heating and cooking. The 
average price per unit sold for general supply was 298d. per unit (against 
3:1d.). and for total supply 1:92d. (against 225d.) ‘There are 3,949 con- 
Sumers (against 3,593), and the load factor was 21-13 per cent. (against 
22-85 per cent.). In the last 10 years the reduction in the cost of pro- 
puring electrical energy is equal to 16-06 percent.. or, on present output, 
21.496 per annum. 
Glasgow.— For the year ended May 31 the traffic receipts of the 


tramways department amounted to £946,021]. 5s. 11d., an increase of 


Tenders are invited up to July 19 for the supply of insulators, 
telephones, copper and iron wire to the Postmaster-General’s Depart- 
ment in QUEENSLAND. Tender forms and specitiestions from the 
Commonwealth office, 72, Victoria-strect, London, S.W. See an 


advertisement, 

The Secretary of H.M. OrricE ок Works invites tenders for 
providing and erecting at the South Kensington generating station 
complete surface-condensing plant, capable of dealing with 15,000 1b, 
of steam per hour, together with the necessary gantry and stsnchions, 
Forms of tender and further information may be obtained at H.M. 
Office of Works, Engineering Division, 55, Whitehall, London, S.W., 
and tenders addressed to the Secretary must be delivered by 1H a.m. 
of Friday, June 30, at Storey’s Gate, London, S.W. | 

The Commissioners of H.M. Works Ахр Ревыс BurLpiNos also 
invite tenders for the supply of hemp and steel wire lift ropes during 
three years from July 1. Forma of tender, conditions of contract, 
&c., from the Storekeeper. H.M. Office of Works Stores, 12, Lo:nbeth- 
Palace-road. London. S. E. Tenders by П a.m. of Monday, June 12. 
to the Secretary, H.M. Office of Works, Storey’s Gate, London, S.W. 

KErrERING Urban District. Council invite tenders for the supply. 
delivery and erection at their electricity generating station of 
extension pipework. oil eliminating plant. «е. Copies of specification 
and general conditions of contract from the Clerk of the Couneil. Mr. 
John Bond, Council Offices. Kettering, where tenders must be 
delivered by June 19. Specifications, general conditions and draw- 
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ings can be seen st. but not obtained from. the consulting engineers, 
Messrs. Kennedy & Jenkin, 17, Victoria-street, Westminster, S.W. 

The Council of the Metropolitan Borough of POPLAR invite tenders 
for supply, delivery and erection of one 3.000 kw. turbine alternator, 
complete with surface condensing plant; two water-tube boilers 
with superheatera, air heaters, fans and chimneys ; one 30-ton elec- 
tric overhead travelling crane and water softening plant. Specificv- 
tion end form of tender from the borough electrical engineer and 
manager (Mr. J. Horace Bowden), Glaucus-street, Bromley-by- Bow, 
Е. Tenders to the town clerk (Mr. L. Potts), Couneil Offices, High- 
street, Poplar, London, E., by 10 a.m. Monday, June 19. 

SwINDON Corporation require tenders by nooa June 20 for the 
supply and erection of a 220-coll battery, әл automsstie reversible 
traction booster. г, three-wire hand-regulated booster, and switchgear. 
Specitieations, &с., from the Borough Electrical Engineer. 

MANCHESTER Electricity Committee invite tenders for. supply 
and erection of two water-tube boilers, superheaters, eosl chutes, 
ash conveyors апа fuel economisers, Tenders to Chvirman of 
Committee, Town Hall, Manchester, by 27th inst. 


SwaNska Corporetion require tenders by noon June 13 for the 
supply of e.c. motors and starting switches. Forms of tender, &c., 
from the Borough Electrical Engineer. 


Heston and Is.ewortH Council require tenders by noon June 14 
for supply of metallic filament lamps for street lighting. Particulars 
from the Engineer, Electricity Works, Hounslow. 

NrockroRT Electricity and Tramways Committees require. ten- 
ders by noon June 14 for supply of overhead material, Ironmongery, 
castings, oils. points, waste. Ко, Forms of tender from the Engineer. 

Негр, Eduestion Committee require tenders by 10 a.m., June 20 
for supply of electric fans end wiring and fitting for electric light èt 
the new Sculeostes-Jane school, Specitication, from City Architect. 


Гохрох County Council require tenders by HH a.m. July 4 for four 
electric traversers for car-sheds, Specification, &c.. from the Clerk. 

The Metropolitan Weter end Sewerage Board, Albert-strect. 
BRISBANE, Queenslond, want tenders by noon Jen. 30 next for 
supply and erection, of ‘one, two or three complete units, each con- 
sisting of power generating plant sad pump or pumas to lift not less 
then 6,000,000 ge lons per day. Particulers from the Secretary. 


Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switchboard, &0., 
or one automatic or semi-automatic switchboard, &e.. and up to 
June 27 for supply of 1,400 protectors for use on main distributing 
framo at magneto exchanges to the Postmaster-General's. Depart- 
ment, Victoria. Tender forms, &c., from 72, Victoria-street, 
London, S.W. 

The Town Clerk, WANGANUL, N.Z., will receive tenders until July 12 
for supply of generating plant, gas-producing plant and battery and 
booster for the Corporation tramways. Specification can be seen 
at 73, Basinghall-street, London, К.С, Local representation із 
necessary. | 

CarAnRsHur (Roumenia) municipal authorities invite tenders for a 
35 years’ concession for cleetrieity supply in Colarshi, Provisional 
deposit of £480 will be required with tenders, 

The Chairman of the Board of Control, WINNIPEG (Сола), will 
receive tenders until 11 acm. July 3 for supply ead installotion of a 
police patrol telegraph system. 

Nares Municipal Authorities require tenders by July 9 for supply 
and installation of the following plant in connection with the supply 
of electrie power to Naples from the river Volturno : 

1. Tubing and accessories for harnessing the water at rate of 7,000 litres 
a second and for the fall of 190 meters; upset priee 702,900 lire (£28,116.) 

2. Machinery and apparatus for hydro-electric power station, trans- 
mission line (about 57 miles), and. transforming station; upset price 
1,000,090 bre 0.090.) 

enders to Presidente. del Consiglio Generale dell” Ente Autonomo 
Volturno, Naples. 

Manufacturers who are prepared to supply 600 km. (372 mil:s) copper 
wire S mm. dia. are invited to communicate with the Direzione dell Ente 
Autonomo Volturno, Naples, who after two months from April 10 will 
and invitations to teuder to firms whom they consider saitabl». 

Conditions of tender, &6. (in Italian) may be seen at 73, Basinghall- 
street, London, E.C. 

The Egyptiin Ministry of Publie Works, Carro. will receive 
tenders until noon June 15 for supply sad erection of гл electric 
pumping installation with electric motors, switehboards, Ко, Stsmoed 
paper for tenders een be obtzined from Мг. А. 1. Webb, C.M.G., 
Queen Anne з Chambers, London, S.W. 

The Turkish Ministry of War, CONSTANTINOPLE, require tenders 
by June 26 for electric aceumultors for the fez factory at. Eyouband 
the tailoring workshop 2t the Ahir Capou. Particulars from the 
Administration Générale des Fournitures, at the Ministry of War, 
Constantinople. 
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TENDERS RECEIVED AND ACCEPTED. 


Siemens Bros; Dynamo Works (Ltd.) heve obteined the contract 
for the supply of " Tantelum " end " Onewatt " mete! tilement 
lm эз of verious voltzges end esndle powers, for the G.P.O. for the 
ensuing six months. 

Blackburn Council have acipted the tender of the British 
Westinghouse Co. for the supply of a 2.000 kw. turbo-generator and 
two rotary converters. 

York Electricity Committee h»ve accepted the tender of the 
Tudor Accumaletor Со. for re»loting the battery and supplying an 
automatic reversible booster, switehbosrd, cables, &e., et £1.625. 

Cavershem Council have zecepted. the tender of the Reading 
еспе Supply Co. for publie lighting for 10 years. 

Тиз terms arè as follows: (a) Por 213 lanterns each equipped vith 
two лэм А limps. alight till рт. £V. 175. 2d. per damp per annum ; 
(b) 34 lint. rns each with two 55-v att Iun ps till HE aan. from April I to 
Sept. 30. and all night from Oct. 1 to March 31, £2. 38. бф; (e) four 
lint-rnseach with twoSO-watt hmp: till Li p.m. from April l to Sept. 30, 
and all night from Oct. Lto March 21, £2. 13s.: (d) seven linterns each 
with two SO watt limos aligat all ni cit throughout year, £3. 24, Gd. 
p r limp per annum. 

Leyton Council has accepted the following tenders :— 

Мог Леу. Fricker & Co.. for the annnal supply of prepayment meters; 
Measures Bros., for wrought steel work for additional fus dampers (£27); 
Cottis & Sons, e.i. work for ditto (517); Tudor Accumnbitor Co, battery 
to tst tramway meters, £20. 

Croydon Corporstioa heve placed an order with Johnson & 
Phillips for 51 mogezine ere тон. 

Derby Council heve accepted the tender of John Spener (Ltd.) for 
35 trolley standards et £187. 5s. 

Meryleboae (London) Council have secepted the tneder of Wi 
Geipel & Co, for snnuzloupply of ère lamp esrb ons. 


BUSINESS NOTICES. 


After the 10th inst. the registered offices of Vickers Limited will 
be Viekers House, Brosdwz y, Westminster, S.W. Telephone 10110 
Gerrard (Nat., 8N lines), "The telegraphie sddress will remain 
“ Vickers. London.” 

Messrs. 6, M. Evens & Sons, electric lighting oad power en'rineers, 
have removed to 1 and 5. Lever-street, Manchester. Telephone, 
4.250 City, 

John Melvor Lembie snd Chas. Robt. Wrigley, eleetrie*] enst- 
neers, 116, City-rosd, London, E.C.. have dissolved partnership. 


Sales by Auction.— Messrs. Fuller. Horsey, Sons & Cassell have been 
instructed to sell bv suction ct H.M. Dockyard, Devonport, on 
Tuesdey, July П and following days some old and surplus stores, 
including 180 tons serap brass end mixed metal, 10 tons menganese 
bronze, 8 tons lesd skimmings end packing, 900 tons mild вегар 
steel, 900 tons serep iron, 30 tons zine shes end bottoms, &C. ; also 
65 tons electric cable, electriesl gear end various stores, 4 motors, 
ges ond желт engines, overhes/ traveller, crane, pumps. machine 
tools, lemps, furniture сл fittings, &e. Mey be viewed three 
working days prior to and on mornings of sale, ал c stalogues is 
eh) hed at the Dockyard, or of the Auctioneers, П. Billiter-squere, 
Londoa, B.C. cad НЮ, King-street, Manchester, See sbo 2n 
otlvertiesement. | 7 

Messrs. Horne & Co., 35, O!d Quceen-street. Westminster, S.W.. 
will sell by auction at the Royal Arsenal, Woolwich, at 11 a.m, on 
Tuesday, June 20, unservicesble and obsolete stores, including 1ГОП 
and steel зегор. brass, copper, gunmetal, lead and tin alloy, Zine, 
&c., electric callo, tools, pumps, electrica! instruments, lamps, &c. 
May be viewed at the Royal Arsenal, Woolwich, on Friday and 
Monday, prior to and o3 morning of sale. Catalogues at the War 
Office, Whiteh ll, the Ordnence Office, Tower, end the Ordnanee 
O.Te:, Royal Arsenal, Woolwich. See also an advertisement. | 

Patent Development.—'l'he proprietor of British patent Ne 
11.861 1905, releting to * Improvements in gelvenic battery plates, 
desires to mske arrangements for developing end working same in 
this country, Applications to Messrs, W. P... Phompson & Co. 
potent egents, 285, High Holborn, London, W.C. | 

The proprietors of the following patents also desire to enter into 
negotiations for the grant of licences to manufacture under royelt) 
in Great Britain ;— 

No. 18,245/1907, relating to  Eloetrically-driven vehicles." 

No. 17.852/1903, relating to Continuous-current motors. urs 

Nos. 24,211 and 24,212/1908, relating to ©“ Incandescent electric 
lamps.” 

Inquiries to Messrs. Carpmael & Co., Patent Agents, 24, Southampton- 
buildings, London, W.C. 


an ee —— 


———— 
TED, 

ined the вр. 
: met’! Lj. 


„ 


net puse 


рте 


e tende Г 
nd suspi. 
сие, 


t the Pe 
li npe 
mppr c 
mum ae 
ROLES 


б чу 


THE ELECTRICIAN, JUNE 9, 1911. 


357 


ample. 


im — o ——— —————————— а 
———————————MÁÉÓ a E EA EE EE EE E EE E EE AER 
| He did not think it advisable to state the value of land separately, 


BANKRUPTCIES, LIQUIDATIONS, &с. 

The trustee in the bankruptcy of Alfd. E. Felgate and Wm. 
Storey, electrical engineers, 10, Queen Victoria-street, Reading, has 
been released. 

A first and final dividend of 107d. will be payable on June 12 at 
the offices of Messrs. Brittain & Brittain. North-Eastern Bank- 
chambers, Stockton-on-Tees, to creditors of Ernest F. Jones, elec- 
trical engineer, &с., 132, York-road, West Hartlepool. 

An application for the discharge of Geo. Montague Sellick, elec- 
trical accessories monufacturer, 466, Romford-rosd, London, E., 
will be heard on June 27 et Bankruptcy Buildings, London, W.C. 

Creditors of Are Lamps (Ltd.) (in liq.) must send particulars of 
claims, &е., to the liquidstors, Н. B. Clark and G. E. Corfield, 3 and 5, 
Crown-court, Old Broad-street, London, E.C., by July 7. 

Improved Electric Traction (Ltd.) is being wound up voluntarily. 
Claims to the liquidxtor, Mr. H. M. Gower, 428, Birkbeck Bank- 
chambers, London, W.C.. by July 15. А meeting of creditors will 
be held at Mr. Gower's offic»s on June 15. 

А meeting to recoive an account of the winding-up of the Teic- 
writer Synd. (Ltd.) will b» held oa July 4 at 3, Loadoa Wall-build- 


ings, London, E.C, 


COMPANIES’ MEETINGS AND REPORTS. 


а 
Callender's Cable & Construction Со. (Ltd.) 

The annual general meeting was held yesterday (Thursday), Mr. Ну. 
Drake presiding. 

The CHAIRMAN referred with regret to the deaths of th» s~ retary, 
Mr. Harrison, and one of the founders of the company, Мг. D. P. Мечев. 
As stated in the report (which was abstracted in our last issue) the 
undertaking of the Uxbridge & District Electric Supply Co. was acquired 
during the year, and debenture stock had been issued to cover thy cost. 
He also gave particulars of the various items in th? accounts. 
Anchor Cable Co.'s shares wore valued at £57,500 (as last vear), St. 
Helens Cable & Rubber Co. (aginst this £35,280 in shares and debentures 
are held), £38,376 (£38,829), shares and investm^pts in other companies 
£238,860 (£228,611), the total аз beire £1,124.133 (£1,049,422). 
Profits for the year, after deducting all chars on manufacturing accounts 
and contracts, including salaries, &c., at Erith, were 95.20% (£98,135), 
After providing £8,217 for depreciation sd payirg intercst on the 
dehntures and dividend on preference shar s, it was proposed to dispos > 
of the balance of £66,323 (£68,422) by pryment of the dividends and 
bonus shown in the report, and carrying forward £40,073 (£42,202). 

Mr. T. O. CALLENDER (managing director) s:id that during 1910 th» 
condition of. thy company’s business, and he believed of all heavy 
construction busincsses in this country, was bad. He was afraid they 
had not seen any of the alleg*d boom in trade, and others with whom he 


had diseussod the outlook were of h's opinion, that the boom had not 
The signs observed at the end of last 


а а ал 


come Into the engineering world. 
year of a lightenirg in the dark cloud had unfortunately passed away, and 
ence again they had been in the doldrums, absolutely nothing being 
doing. They had, however, managed to maintain, ard to improve 
slightly upop, the position they had in the previous vear. Since Easter 
this year there had been a distinct improvement, and the factories at 
Erith and Leigh were busy and running full time. The position of the 
electric supply and power companics had materially improved dura g the 
last two veam. They were getting over their " childhood’s тя юз,” 
and he b-lieved electrical supply in Ииз country was settling down to a 
steady business on the lines of their competitors, the gas companies, and 
Perhaps he might say the railway companies. They were now firding 
m almost суегу Cas? ‘that the anticipations they had when they entered 
Into the power business some years ago were being ѓоа, and he hoped 
their company would, th: refere, get better orders from the supply 
companies than they had in the past. They had pushed energetically 
for foreign work, ard one could. hardly enter a port. without secing 
Callender’s drums. "Рас idea in some popkes minds that English 
manufacturers were remiss in pushing trade abroad might be true in some 


experience was that foreign trade could not be got in 


industries, but hia 
They had a 


the easy way newspaper crities would lead one to believe. 
heavy battle to fight. A few days ago the engineer of a large electric 
company who was over here told him that a certain order had not been 
given to Callender's Co. because the German Ambassador intervened and 
brought pressure to bear, and that led to the order being pliced in 
Germany. He (Mr. Callender) and others had discussed the necessity 
of the formation of some bank or financial association to put them into a 
position. to fight those heavy influences which were now acting against 
them. One of these days (it might be th's year or next) the board would 
ask the shareholders to assist them in backing up such an institution, 
which would be the only way in which British trade could be sgeured in 
many outlying portions of the world. ‘The last field the company had 
seriously tackled was South Africa, ard they had already most important 
orders, They were strengthening their position, and they were gtting 
at least. some of the trade that was going. In reply to questions by 
sharcholders, he said they had written a very large amount off plant and 

dings, and he was satistied that the amount written off this year was 


They had had some of their ideas and schemes seriously damaged Бу 
having brought them too prominently before the shareholders, and at the 
same time before their competitors. The shares held in other companies 
had been amply depreciated where necessary. 

The report and accounts were adopted and the dividends and bonus 


approved. 


ALUMINIUM CORPN. (LTD.)—The directors! report from the date of 
incorporation (Dec. 14, 1909) to Dec. 31, 1910, states that aluminium is 
now being made on a commercial scale, the metal produced being of a 
high grade. The works are being extended to their full capacity, and it 
is anticipated that the output v.d tind а ready market. The dam at 
Eigiau Lake, Dolgarrog, is on the point of completion, the Cowlyd Leet 
has been put into operation, and the necessary water rights of the Dulyn 
river have been acquired. The serious problem of trafie in connection 
with the supply of raw materials for the Dolgarrog works and the dis- 
patch of the manufactured metal has been solved. The company's 
liability in connection with the shares of the Bauxite Retining Co. has 
been paid up in full, enabling the Bauxite works to be completed to a 
capacity sufficient to supply the corporation with alumina of tirst quality. 
It is proposed to convert the preference shares into preference stock, and 
the ordinary shares are to be sub-divided and converted into preference 


and ordinary stock. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—The directors in their report 
for the year ended March 31, state that there is à general improvement 
in the position and prospects of the Company. The traffic receipts of 
the associated companies for vear show a marked improvement, which 
promises to be maintained in the current vear. The net profits of these 
companies show a substantial increase for 1919. For the most part, how- 
ever, these increased profits have been added to reserve and renewal 
funds, or have been otherwise applied in strengthening the position of 
the companies. The profit of the B. E. T. Co. from this source has, 
therefore, not increased by so large an amount as would otherwise have 
been the case, No increase of dividend is recommended by the directors 
for the past vear, but thev recommend placing £25,000 to reserve out of 
profits, compared with £15,000. — The opportunities of promoting new 
electrical undertakings in this country with a prospect of reasonable 
profit under present conditions continue to be restricted, but whenever 
the conditions justify extensions of electrical business in this country the 
resources of the Company will enable it to participate in them. Mean- 
while, the directors hope that some of the foreign enterprises which have 
engaged their attention will mature during the current vear. Further 
successful efforts have been made to reduce expenses, but in view of the 
large economies already effected the reductions cannot now be carried 
much further. The directors consider the time has now arrived when the 
interests of the company will best be served by a re-organisation of the 
capital dealing with the arrears of dividend on the preference shares, and 
equitably adjusting the relations between the two classes of shares. The 
directors will place their proposals before the shareholders at an carly date. 
In March, 1910, the reserve was £633,581. 17s. 3d. This account: has 
since been debited with £6,318. 19s. 7d. loss on sale of Consols and credited 
with £1,675. 4s. 84. net profit on sale of other investments, and adding 
£12,393. 9s. 9d. (the difference between the nominal value and purchase 
price of certain debenture stock); the reserve at March 31, 1911 stands at 
£641,331. 12s. 1d. Ft will be further increased by £25,000 proposed to be 
transferred out of the profits of the vear. In addition, reserves amount- 
ing to £4,052. 14s. 7d. have been made out of profits of the vear against 
loss and depreciation of specific assets. The total of these reserves is 
£63,787. Os. 7d. The associated companies have created depreciation 
and other reserve funds of their own, which amounted at Dec. 31. 1910 


(including balances carried forward), to £1,228,127. During the vear the 


directors sold part of the large amount of Consols held by the company 
and re-invested the proceeds in India 2! per cent. stoek and other securi- 
ties vielding a larger return than is obtainable from Consols, The item, 
Investments and Undertakings stands at £5.204,667, Хх. 9d., and consists 
of shares and debentures in associated tramway, electricity supply, mann- 
facturing and other companies, Consols and sundry securities and under- 
takings, of which debentures in various companies of the nominal value 
of £563,950 stand in the books at £527.506. 4s. 84. and shares in various 
companies of the nominal value of £4,523,490. 18s. 4d. stand at 
£4,360,299. 9s. Gd. The year’s net. profit, after applying £5,947. 5s. 54. 
to writing down expenditure on Acts of Parliament, &c., and after re- 
serving £4,052. 148. 7d. against depreciation of undertakings worked by 
the company, buildings and freehold land, and doubtful debts. is 
£139,512. 19s. 10d., to which must be added £14.067.. 9s. 64. brought 
forward, making a total of £153,580. 9s. 44. After deducting interest on 
the 5 per cent. perpetual debenture stock and the 41 per cent. second 
debenture stock for the vear, amounting to £03,533. 2s, Td., there remains 
a balance of £60,047. 6s. 9d., out of which it is proposed to pav a dividend 
of 3s. per share on the preference shares, amounting to £24,215. 11s, and 
to transfer £25,000 to reserve, leaving a net balance of £10,831. 15s. 9d. 
to be carried forward. This dividend will bring the payment of the full 
dividend on the 6 per cent. cumulative preference shares to Sept. 30, 1908, 
and the reserve will be increased from £641,331. 12s. 14. to £660,331 12s. 14. 
The vield for the past vear on the total investments and undertakings 

standing in the books at £5,204,667 was 2-7 per cent., compared with 2-63 

per cent. for the preceding vear on £4.997,845. Масе Mareh ЗЕ last Mr. 

E. Garcke has acted as sole managing director. Mr. С. Shirreff Hilton 

and Mr. W. L. Madgen have resigned the positions of joint managing 

directors, but. they remain directors of Che Company, and they have 

agreed to continue to act as chairmen and directors of various associated 


companies and to perform other special services. Mr. George Cornwallis- 
West has been appointed a director of the Company. The members of 
the board who act as chairmen or directors of associated companies receive 
special remuneration therefore in addition to the remuneration paid to 
them for their ordinary services as directors of the B. Е. T. Co., but they 
pay to that company all fees reccived by them from the associated com- 
panies. Sir Charles- Rivers Wilson proposes to vacate the position of 
Chairman of the board after the general meeting, but will remain a dir- 
ector, and Mr. E. Garcke has been appointed to sueceed him as chairman, 


BRUSH ELECTRICAL ENGINEERING CO. (LTD ) M the meeting on 
Wednesday the Chairman (Мг. К. Gareke) said that the results of the 
business for the past vear were better than for the preceding vear. The 
gross profits were £28,159, compared with £14,349. After paving deben- 
ture interest, the loss was £10,780 a anst а loss of £21.230. — The 
causes of the loss were insufficient volume of business and consequent 
keenness of competition for such orders as were placed, resulting in 
unremunerative prices, There was probably по business or trade in 
which the expenses were relatively so heavy, the responsibility во great 
and the reward so insignificant as in the electrical industry. The condi- 
tions were constantly changing. new inventions and discoveries succeed- 
ши each other with disconcerting rapidity, and making it almost impos- 
sible. speaking generally, to standardise or to settle down to economical 
production of manufactures in large quantities. “Those conditions ne- 
cessitated the retention of experts who were specially skilled in their 
various departments, The establishment expenses of the business were, 
therefore, always high, and could not, without crippling the organisation, 
be reduced below a certain minimum, whether trade be good or bad. The 
new Invalidity and Unemployment Bill would. probably increase their 
expenses by over £2,000 per annum, a heavy charge for а business not 
clearing its charges. During the last few months there had been a decided 
revival of business in the electrical engineering industry. Many of the 
central power stations had now recovered the temporary loss of load 
which they had to face owing to the general adoption of the current-saving 
metal filament lamp, and had found it necessary to place orders for addi- 
tional plant. Of these orders they had secured. their share, and it was 
gratifying that their turbo-generators and other power house plant were 
held in such excellent reputation. They entered the сштеп vear with 
a much larger volume of unexecuted orders in the factory than was the 
ease in the previous усаг, and that circumstance, coupled with the fact 
that the new orders secured this vear were above the average, Justified 
the hope that they might this vear turn the corner, ‘Fhe directors pro- 
posed to formulate a scheme for the reorganisation of the capital, 


CAPE TOWN CONSOLIDATED TRAMWAYS & LAND CO. (LTD.)—The 
accounts for 1910 shew a balance of £1.045. Па. ld. to debit of profit and 
loss account, whieh, added to balance brought forward (2.1069. 16s. 14.), 
makes the total debit £3.215. 7s. 2d. to be carried forward. ‘Phe result 
of the operations of the Camps Bay tramways shows a Joss on working of 
£375. ISs.. Compared with a loss for 1900 of £1,559. 13s. 1d., and of 
£2,232. 115. 3d. in 1908. A continued further improvement is antici- 
pated, 

DIESEL ENGINE CO. iLTD.!— The report for the vear ended March 51 
states that the gross profit was £12,576 (£11,564 in 1910). The net 
profit was £2,147. The total at credit of profit and loss account is 
£5.940. Out of this the directors recommend payment of the preterence 
dividend (absorbing £938) and carrying forward £4,302. Аз the ex- 
penses of further pioneering work are likely to be heavy, it has been 
deemed prudent not to pay an ordinary dividend. Mr. S. Furness, M.P., 
has joined the board, 


PEEI-CONNER TELEPHONE WORKS (LTD.)—Tne directors! report 
states that tlie net profit from the commencement of the working of the 
company, after writing off preliminary expenses (£527. 23. Jd.) and 
placing £2,151. 72. 1d. to reserve, was £7,276. 119. 34. This balance will 
enable the directors to pay the full preference dividend at the rate of 
5 рег cent, from date of issue (56.906. Эм. od.), and to carry forward 
£320. 1s. 10. "he directors are gratified with the result of the first year's 
trading. ‘The difficulties of training efficient labour are gradually being 
overcome. A number of contracts recently obtained ensure full employ- 
ment for the works for a considera ble time. 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.'—-Tne 
grozs receipts for the year ended Oct. ЗІ, 1910, were $1,015,905, against 
$1.190,310 in the previous year; th: operating expenses ST31.904, 
дайт әз OSS | and the net receipts «753.981 avainst $495,722, 
92.414.305 pus ngers were етей, ag ust 20,202,504. and 60,155,737 
car-miles ran, Against 0,282,240, The extensions to the main car ard 
store sheds and the enlargement of the companys hotel at Pocilos have 
been nearly completed. Vhe extension. of the lines to the suburb of 
Maldonado (approximately 3 miles) is in cours? of construction and is 
expected to be open for publie service. during the rest few months, 
During the past month there has been a general strike in Montevideo, 
including the tramway employers. Owing to the absence of adequate 
protection. for the men who were willing iuvene. а 
entirely suspended for several days. The terms upon which the strike 
has heen ended will involve а permanent additional charge upon future 
revenue. 7.550 has been set aside for debenture stock redemption 
fund and £20,000 transferred to renewals and contingency account. 
Interim dividends of 0 per cent. on the preference and ordinary shares 
for the halt-year to Sept. 30, 1910, have been paid and the directors now 
nd payment of a dividend at the rate of 6 per cent. per annum 
) on the preference shares and at the rate of 8 per cent. per 
7 per cent. for year), leaving £13,754. 19s. Sd. to be 


recomme 
(less tax | 
annum (making 
carried forward. | т 
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VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—In the directors’ 
report for the year ended Dee. 31 it 13 stated that during 1911 the balance 
of the preference shares has been issued. bringing the total issued capital 
up to £3,000.000, The total share and debenture capital at the date of 
the report stood at £4. 700,000, An agreement has been entered into 
with the Dresdner Bank and the Deutsche Bank to take up a further 
£1.000,000 5 per cent. first mortgage debentures, leaving а balance of 
£300,000 out of the authorised amount of £3,000,000, һе years busi- 
ness has resulted in a profit of £157.74, to which is added the balance of 
£135,398 from 1909. After providing for debenture interest, Income tax, 
depreciation for 1907, 1908 ard 1909 (£75,887) and for the усаг 1910 
(£38,964), the balance is £05,747. out of which the directors declared a 
preference dividend at the rate of 6 per cent. per annum on the amount 
paid on the shares, from Jan. 1 to Oct. 14, 1909. These payments will 
absorb £58,347, leaving £37,400 to be carried forward. The profit shown 
in the ассои has been secured from sale of power from the Brakpan 
and Simmer Pan stations only. An agreement has been entered into 
between the company and the Rand Mines Power Supply Co. by which 
th-entire management of the latter is placed in the hands of this company. 


NEW COMPANIES REGISTERED. 


a) 

BIRMINGHAM MICA CO. LTD.) (1i6.048.)—R-u. May 26. capital 
£2.000 in £1 shares, to take over the business of workers of and dealers in 
mica and other insulating materials carried on as the Birminghom Mica 
Со. Privat: company. Reg. office, 250, Teknield-street, Birmingham. 

T. CLEMMONS & CO. (LTD.) (116,002.) — Reg. May 29. capital £5,000 
in £1 shares, to tike over the business ef aluminium goods and castings 
munufaectarers carried on by 'T. Clemmons & Со, Private company. 
First directors, H. W. Tomlinson and M. B. Wild. 

SAMUEL HART:ORD & CO. (LTD.) (116,148.) -В-и. May BI capital 
£10,000 in £1 shares, to carry on the business of manufacturers of and 
dealers in wires, cables and lines of all kinds, electricians, electrical engi- 
neers and contractors, ќе. and to adopt agreements with 5. Hartford and 
р. Woollvight. Privato company. First. directors, N. Hartford and P. 
Woollright (both permanent). 

WOODHOUSE STEEL CASING CO. (LTD. (116.007.)—Keg. May 28, 
capital £6,000 in 4.000 6 por cent. participating non-cumulative А pre- 
ference shares of £l each, and 4,000 А ordinary shares of 10s. each, te take 
over the business of the Woodhouse Stee] Casing Co., and to carry on the 
business of manufacturers and sellers of electrical appliances, engineers 
founders, &е. Private company. First directors, А. E. Мос иго and 
W. М. Little; both permanent. Reg. ofliee; Craven. House, Kingsi 
London, WAC, 


— 


CITY NOTES. 


MEMORANDA (June 8..—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 24 &d. per oz. Consols 801—803 for money and 8C1— 
80} for account. Consols Pay Day, July 5; Stock and Sh 4 
tinuation Days, June 13 and 28; Ticket Days, June 14 and oe 
Days June 15 and 30; Mining Shares Carry Over Day, June 12. sve 

Pricks oF Mrtats (London).—Copper, cash, 55%; three Mogi 
56. Lead, English, 134—158; foreign, 134—134. Soedter, 0. 
243. Tin, English, 201-202; foreign, 209 cash, 192$ three mon" 
Iron, Cleveland, cash, 46/2, three months, 46,11. 


ARON ELECTRICITY METER (LTD.)—Th« transfer books and register 
of members will be closed from 12th to 24th insta, inclusive. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.) — The 
trallic receipts for May were £21,039 (increase £2,609). NT 

CANADIAN GENERAL ELECTRIC CO.—A quartorly dividend of 14 pet 
cent. on the common stock has been declared. 

ELECTRIC SUPPLY CO. OF VICTORIA.—The tramway and | 
receipts for February were £5,719. R 

MADRAS! ELECTRIC TRAMWAYS (1904) (LTD.)—Traftie receipts for Че 
for.night ended Мау 31 were R.20,251 (increas: 8421). Agur gate A 
Jan. 1. R.220,85] (increase R.15. 000). ; 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN.— Revenue for Ma) 
Was SLI8.250 (imereas? 816.908). Е 

NORTBERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—The ac 
counts for 1010 show, after debiting interest ard bad debts, а loss 0 
£2,777, making a total debit balance of £5.756 to be earricd forward. 

SAO PAULO TRAMWAYS, LIGHT & POWER CO.—A quarterly dividen 
of 21 per cent. has been declared. { 

SIEMENS BROS. & CO. (LTD,.)—The directors announce a mU i 
$ per eent, (4s, por share) for the past year, writing off 7.9009 pend 
Woolwich buildings, £5.000 off s.s.“ Faraday," and appropriating £4. íi 
for pensions ard carrying £575 forward. 

STOCK EXCHANGE NOTICES.— Tie Stock Exchange Committee Da к 
pointed June 21 а special settling day in fully-piid seripfer £500,000 9 1“ 
cent, perpetual consolidated debenture stock of the Suo Paulo СИ 
Light. & Power Co. (Ltd.) and have granted a quotation to и 
fully-paid ordinary shares of La Plata Electric Tramways Со. (Ltd. 
The committee have been asked to appoint à special settling day n у ў 
grant а quotation to a further issue of 11.550 £1 fully- paid ordinan) 
shares of Marconis Wireless Telegraph Co. 
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End of the. Metal Filament Depressicn. 
IT is now becoming evident that the pessimistic opinions 
held a vear or two ago by some central station engineers as 
to the effect of metal filament lamps on the prospects of 
the supply industry are not likely to be justified. Indeed, 
many reports.show, that considerable progress is again being 
made in private lighting, and the normal growth of the 
output seems likely to be resumed. The annual report of 
Mr. 8. J; Watson, borough’ electrical, engineer at Bury, 
тзу be cited as a case in point. The sales for private 
l'ghting, after a slight falling off during the last two years, 
hive for the 12 moriths. just ended increased Бу no less than 
12-3 per cent., whilst 42 new consumers have been obtained, 
a larger number than during any of the last seven years. 
When it is also mentioned that the output for power has 
Increased һу 24 pepcent.. а very: ‘satisfactory state of affairs | 
might be anticipated. The iptroduc tjon “bÉ méfers on the 


pu in йе voit #есфуей I, 


tramcars, how refer, has 
Gr ^ > чы? T 


| чле 


| ЭЧ. AUUATH chro УГ SInbnilloA EDAM LU E ыле AR | 
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from the sale of current to the tramways being £1,406 less 


declined by no less than 19.7 per cent. Whilst this result 
is, of course, unfortunate for the electricity department, the 
economy introduced by adopting meters should encourage 


Attention may also be called to the fact that Mr. WATSON 
anticipates а considerable increase in the power load when 
completed. In erecting this station Burv is following the 
policy which has proved most satisfactorv in other towns. 
The Advancement of the Telephone. 

AT the annual meeting of the Peel-Conner Telephone 
Works (Ltd.}, this week, the chairman of the Company, 
Mr. Hvco Hirst, threw out the suggestion that when the 
General Post Office have the tclgehones i in their hands they 
should work along similar linés to an electricitv supply 
undertaking. ln other words the Post Office should bring 
their lines to а house, and the installation of the telephone, 
on whatever svstem might be necessarv, should be carried 


occupier of the premises. Mr. Hirst pointed out that a 
staff of inspectors in the service of the General Post Office 


would be necessary, but under such a svstem the Post 


Office would have the advantage of the services and . 
enterprise of the whole elestrical trade for. obtaining - 


subscribers and for extending their business. 
ee ey 


M 5 NT | T + i : 
AT first sight this seems to be an excellent suggestion, 


but we fear that it would not be altogether feasible, because. 
there is а verv distinct difference- between а telephone 
service and one for electricity supply. If any thing goes. 
wrong with the telephone installation the subscriber turns. 
instinctively to the National Telephone Co. or the General 


Post Office, as the case may be, but if the installation were . 


carried out by a contractor the telephone authoritv might - 
very well feel disinclined to accept the responsibilitv of - 
putting right any subsequent troubles free ef charge. The 
subscriber, on his part, would find it very inconvenient to. 
call in a contractor to put right anything that might be 
wrong. Apart from this, however, we need scarcely point 
ut that the connecting up of a te ephane service is by no 
a matter, а» сопре tingéup a зегусе, for 


means so jm ple 
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the new three-phase station now under construction is 


than in the previous year, the output for traction having. 


other tramway undertakings to experiment in this direction... 
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out by independent contractors engaged bv the owner or 
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light or power. In the case of the telephone service а verv | 
definite connection has to be made to the exchange before 
messages can be handled, and thus it is more necessary for 
the telephone authority to have the matter in hand than it 
is for the supply authority in the case of electric lighting 
‹ or power, where it is merely a question of connecting up to 
mains so long as the station is not overloaded. Neverthe- 
less, we fully sympathise with Mr. Hirst in his desire to 
popularise the telephone, and we hope that all that can be 
‘done without making matters really more complicated 
when the General Post Office enter into possession of the 
field will be done in due course. 
es een 

Strenuous Opposition. 

STRIKING testimony of the anxiety with which gas com- 
panies regard the progress of electric supply undertakings, | 
and of the determination of the companies to offer still 
greater opposition to the development of these under- 
takings, is afforded by the recent action of the Wrexham 
Gas Co. A little more than two months ago we referred 
to the petty complaints of the chairman of the Company 
as to the canvassing bv the electricity department of the 
Gas Company’s customers. Not content with protests, 
however, the Company recently strenuously opposed, at a 
Local Government Board inquiry, the Council's application 
for further loans for extensions of the electricity under- 
taking. The counsel for the opposition undoubtedly put 
the matter in a nutshell when he stated that his clients’ 
case was “ that the electricity concern was going ahead too 
fast." Such candour is to be welcomed. The Gas Com- 
pany are particularly disturbed because the Council are 
proposing to convert more gas lamps to electric lighting ; 
and as a replv to the electrical engineer's statement that he 
could light and maintain electric lamps of 50 c.p. for 14s. 
per lamp less than the cost of gas lighting, the Company 
stated that the gas lamps in Wrexham each gave 140 c.p. 
We understand, however. that the makers of these par- 
ticular lamps onlv claim 75 c.p. per lamp, doubtless under 


statement seems rather a figure of speech than anything 
else; but perhaps we ought not to expect much more than 
‚50 per cent. accuracy under these circumstances. 

— 
'"Wanted—A Policy. 

THE inquiry. just referred to has drawn attention to the 
absence of anv definite policy on the part of the Local 
Government Board in regard to certain aspects of muni- 
cipal trading in general and electricity supplv in particular. 
It is in the highest degree desirable that the Board's in- 
spectors should be animated by a uniform policy, but this 
appears to be far from the actual state of affairs... Thus, 
when Mr. Ross Hooper held an inquiry at Wrexham оп 
the occasion of а previous application bv the Council for 


that all profits made by the electricity undertaking should 
be allocated to a reserve fund. This advice, which we 
think was decidedly sound, has been followed bv. the 
. Council ; but now Mr. T. C Exin. at the recent inquirv, 
wants to know why certain profits have been paid to the. 


a loan for electricity supply extensions, he stronglv advised 


the most favourable conditions, so that the Company's 


reserve fund and not to the relief of the rates. The con- 
fusion which must result from such conflicting advice on 
the part of Government officials will tend to make muni- 
cipal authorities regard Local Government Board inquiries 
with even less favour than in the past, whilst the claims 
of certain sections of ratepavers that all profits should be 
handed over for the relief of the rates will be strengthened. 
That а reserve fund is essential for апу electricity under- 
taking is opportunelv emphasised bv the Inspectors 
report on the recent inquiry at York referred to elsewhere 
in this issue. It is therefore to be regretted that another 
of the Board’s officials should have said anything that can 
be regarded as discounting the present policy in providing 
for unforeseen expenditure. 


— till D ERU озн rm 


Annual Report of the Chief [nspector of Factories und 
Workshops. — The aunual report for the vear 1910 of Dr. В.А. 
Whitelegge, C.B.. Н.М. Chief Inspector of Factories, was 
issued this week. In their report in February last the Acci- 
dents Committee regarded the increase in the number of re- 
ported accidents up to 1907 as almost entirely due to improve- 
ment in reporting, which since that date lias been less marked. 
The statistics given in the present report show that the total 
number of accidents in 1910 was 129,550. as against 117.500 in 
1909, 122,154 in 1908 and 124.325 in 1907. "The increase 
shown in 1910 is attributed bv Dr. Whitelegge to improved 
trade and more employment. The number of accidents attri- 
butable to electrical apparatus shows little change, notwith- 
standing the increased use of electricitv for light and power. In 
summarising the sectional reports, Mr. H. M. Robinson, deputy 
Chief Inspector. savs a further advance in the use of electrical 
energy for power purposes in factories has again to be recorded, 
as is shown by the returns issued by THE ELEctRICIAN. Owing 
to the technical nature of the requirements get out in the 
revised regulations for the use of electricity. it has been found 
that occupiers are inclined to await instructions from the 
inspector before taking steps to comply with these regulations, 
but the explanatory memorandum of Mr. G. Scott Ram. H.M. 
Electrical Inspector of Factories. has proved of great service. 
We hope to give in our next issue an abstract of Mr. Ram» 
1e dort. 


Enlargement of the Cos Cob Power Station of the New 
Haven Railroad.—According to the " Electric Railway 
Journal" the New York, New Haven & Hartford Railroad 
is more than doubling the size of its Cos Cob power station. 
Orders have been placed for four Westinghouse- Parsons single- 
phase turbo-generators, each of 44000 kw. capacity. These will 
supply energy at an 80 per cent. power factor, thus m- 
creasing the generating capacity of the station from 12,000 kw. 
to 28.000 kw. The present boiler equipment will he increased 
proportionately, and the coal-handling plant will be rearranged 
and enlarged. 


Large Telephone Installation In. the MeAlpin Hotel, 
which 15 now being built in New York. the telephone installa- 
tion will consist of 100 trunk lines and 1.800 stations. It 
estimated that there will be transmitted trom these stations 
500,000 messages annually at а service cost. of £5,666, me 
main telephone switchboard will contain 16 regular operating 
positions. There will be three sub-switchhoards. as follows : 
One two-position switchboard with 17 booths m the man 
corridor: one with 16 stations in the engineering department., 
and one with 12 extensions for the use of the office staff. There 
will also be a complete telautographie equipment of 16 
instruments. | 
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New Electric Travelling Facilities.—The British Electrical 
Federation, which comprises numerous tramwav and electric 
supply undertakings in Greater London and the provinces, 
has been making inquiries extending over some months 
regarding “trackless trolley " methods ofconstruction. The 
method most favoured is that known as the Bremen system 
(see THE ErEcTRICIAN, April 28th, 1911, p. 93) which was 
first put into use in that city. It i3 hoped that in this manner 
improved traffic facilities тау be provided in rural and extra- 
suburban districts. where the greater expense of laving tram- 


way tracks would not be justified. 
Electric Locomotives for the Panama Сапа]. —А note in 
“The Engineer" states that tenders have been invited for 
electric locomotives of a special type for service on the Panama 
Canal. They will run on a rack railway, and will be emploved 
for towing vessels through the waterway. , In the design formu- 
lated by the Isthmian Commission these towing locomotives 
are to be constructed in tliree sections, of which the front and 
rear are to be mounted on rigid four-wheel trucks, each driven 
bv an independent motor, while the middle section is connected 
to the two tractive elements by universal joints. and is to be 
equipped with a slip-drum towing windlass and hawser. so that 
the line may be veered and hauled at pleasure without апу 
motion of the locomotive along the track. The current for the 
operation of the locomotives will be taken from underground 
circuits. The maximum pull on the tow line is fixed at 
25.000 lb., at which force a friction coupling will relieve further 
stress, The central racks are to be provided onlv on the tow- 
ing tracks and inclines. On the level portion of the return 
tracks the locomotives wil! run bv friction on the side rails as оп 


ап ordinary electric railway. - d 
100,000 Volts Transmission Line in Canada.—The 


Canadian “ Electrical News " states that work has just been 
commenced by the Shawinigan Water & Power Co. on the con- 
struction of an electrical transmission line from Shawinigan 
Falls to Montreal, a distance of about 85 miles. This line will 
consist of two three-phase circuits. A new receiving and dis- 
tributing station is now being erected by the Company near 
their other east-end station at Maisonneuve. This will be the 
Montreal terminal of the new line. The cable will be worked 
at 100,000 volts and be capable of carrying the equivalent of 
25.000 H.P. This load will constitute the first instalment of a 
contract made by the Shawinigan Company to furnish the 
Montreal Light, Heat & Power Co. with 60,000 н.р. The new 
line between Shawinigan and Montreal will follow closely the 
Toute of the Canadian Pacific Railway between those points, 
and for the greater part of the distance will be about 10 miles 
Нот the line built a few years ago, which lies close to the 
Canadian Northern Railway. The construction work will be 
done entirely by the Company's own staff. When this line is 
completed the Company will be ready to build another line to 
furnish the balance of the power required by the Montreal 


Light, Heat & Power Co. 

Protecting Gas Pipes against Electrolysis.—In the corre- 
spondence columns of a recent issue of the '* Electrical World ” 
Мг. J. L. Fitzhugh describes how, after а number of experiments 
to protect its service pipes against electrolysis, the Laclede Gas 
Co., of St. Louis, is now covering its wrought-iron piping with 
lavers of pitch and paper. This method seems to be proving 
successful. The wrought-iron pipe is first coated with a tar- 
and-pitch mixture, heated and thinned sufficiently to flow 


easily, and on to this а 4 in. paper ribbon is wrapped spirally, 


its edges overlapping. This paper covering is then tar-painted 
and again wrapped with paper, the process being repeated until 
four successive coats of tar and paper have been applied. 
Pieces of pipe thus insulated have been placed in the ground 
under conditions distinctly favourable to electrolvsis, together 
with other lengths not so treated, and after being taken up at 
the end of two years the unprotected pipes were badly pitted 
and almost completely destroyed, while the insulated piping 
was virtually in the same condition as when laid. It is be- 
lieved that pipes so treated will have their life at least doubled. 
Only service runs are being so treated, the cast-iron mains being 
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less subject to corrosion and electrolysis than the service pipes. 


The tar and paper coating is very hard when cooled, and the 
pipe lengths need be handled with no more care than bare pipe. 


Wireless Telegraphy and Aeroplanes.— At a meeting of the 
Roval Institution last week Mr. T. Thorne Baker delivered a 
lecture on this subject. The airship was, he said, easy to deal 
with on account of its comparatively large carrying capacity 
which enabled accumulators or a small dynamo to be carried 
for supplving electrical energv to the wireless apparatus. In 
the case of the aeroplane. however, weight was an all-important 
factor. Mr. Farman had obtained satisfactory results with 
his biplane bv using two trailing aerials, each one consisting of 
rather thin wire about 100 metres in length. А similar Hertz 
arrangement had been applied by the lecturer (see THE ELEC- 
ТЕСТАХ, March 17, 1911. p. 902) to a Bristol biplane. no loose 
In receiving wireless messages on aeroplanes 
Visible methods of receiving 
Vibration 


wires being used. 
the chief difficultv was noise. 
the wireless message had therefore to be adopted. 


was also a difficulty if the ordinarv coherer was used, and an 
anti-vibration holder might be necessary. In the case of the 
Beta military airship wireless signals had been transmitted a 
distance of 50 miles. One of the most useful advances in wire- 
less work was the conduction wireless telephone of Mr. A. W. 
Sharman ; and remarkable possibilities were suggested by the 
attempt to employ the surface of water in place of the ether as 


a transmitting medium. | 

The Direct Measurement of the Attenuation and Charac- 
teristic of Telephone Lines.— Тһе direct measurement of 
tle attenuation and characteristic of telephone lines is а sub- 
ject of the greatest interest, for all the phenomena which occur 
on such lines depend on these two factors. The first is a 
coefficient that gives the exponential law according to which 
the current varies during its propagation; the second is 
analogous to the impedance, and governs the phenomena 
which occur at the junction of two differently constituted lines. 
These two factors may be calculated from the line constants. 
though the lines are never homogeneous, and in consequence 
the theoretical formule are not rigorously applicable. It is. 
therefore, absolutelv necessary to find some means of direct 
measurement. M. Devaux-Charbonnel, in a recent issue of 
" La Lumière Electrique " shows that this operation can be 
easily accomplished, whatever the length of the line under 
test, if the line be connected through an impedance exactly 
equal to its characteristic. In this case no reflection pheno- 
mena arise. Measuring the impedance at the sending end at 
once gives the characteristic, and the ratio of the sent to the 
received current. gives the attenuation in the form of a simple 
exponential. This method, the author considers, should be of 
great use owing to the ease and precision with which it enables 
measurements hitherto considered difficult and inaccurate to 


be made. 

M Verband Deutscher Elektrotechniker.—The annual general 
meeting of this Institution began on Monday, May 29th, the 
meeting place this vear being Munich. According to the 
" Elektrotechnischer Anzeiger," the president, Prof. E. 
Budde, after replying to the speeches of welcome made bv 
Oberbürgermeister von Borscht, of Munich, and Prof. Sehröter. 
delivered an address in which he referred to the development 
of electrotechnical work during the last twelve months. Fresh 
capital had been invested and the amalgamation of large firms 
had made further progress. The proposed tax on electricity 
was likely to bring in about £400,000. Heavy current work 
had made steady progress, while the erection of * overland ” 
stations was being continued. The necessity for such stations 
would become more and more pressing as the use of the elec- 
trical plough developed. As regards transmission, pressures 


of 110.000 volts were already in use and even higher voltages 


were being considered. Street railwavs would celebrate their 


jubilee during the present vear, and it was already 30 vears 
ago since Werner Siemens had set the first electric railway to 
work. The use of underground railways in large towns, thus 
avoiding congestion in the streets, was becoming more and 
more extended, and the emplovment of electric traction for 
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main-line working was also making steadv headway. In con- 
clusion, the president referred briefly to telegraphy and tele- 
phony, and mentioned the work of the International Electro- 
technical Commission. 


International Congress at Turin.—Further particulars in 
connection with the International Congress of the Applications 
of Electricity to be held at Turin in September have come to 
hand and include a list of the Papers so far arranged and the 
official subjects for discussion with the names of the respective 
reporters. In view of the support that has already been re- 
ceived, the Organising Committee feel sure that the Congress 

will prove of considerable importance to the electrical world. 
The final programme is to be sent to all members of the Con- 
gress who apply to the Executive Committee for И. Applica- 
tions for membership and any request for information should 
be sent to the secretaries at the following address : Congresso 
di Elettriciti, Politecnico, Torino, Italy. 


Engineering Standards’ Committee.— The Engineering 
Standards’ Committee have just issued a copy of the '* Report 
. on British Standard Threads, Nuts and Bolt Heads for Auto- 
mobile Construction" (No. 54). The sub-committee which 
was entrusted with the drafting of this report was a very repre- 
sentative one, its membership comprising delegates from 
the leading technical institutions and societies associated with 
the automobile industry. To supply the great want of inter- 
changeabilitv in the smaller component parts of automobiles 
the Committee have decided to recommend the use of the 
British Standard Fine (B.S.F.) Threads, but they have found 
it desirable to alter the pitch of the 4 in. size from 25 to 26 
threads per inch, and to introduce a new standard size of 47 in., 
with 28 threads per inch. While recommending these threads 
_ for general use the Committee anticipate that there will be 
cases in which a special thread mav be required, and here they 
have recommended the adoption of the Whitworth form with a 
uniform piteh of 16 threads per inch irrespective of the dia- 
meter. With regard to the standard nuts and bolt heads the 
_ British standard widths across the flats have been adhered to, 
but in order to save weight and space they are applied to a 
larger size of bolt. The report is published by Messrs. Crosby, 
Lockwood & Son, and is obtainable either from them or at the 
offices of the Committee at a price of 2s. 6d. net. 


Hydro-Electric Power in the French Alps.—According to 
a statement recently made in “ L'Industrie Electrique," the 
total capacity of the hydro-electric stations at present working 
in the region bounded bv the Alps, the Rhone and the Mediter- 
ranean is 475,000 н.р. This region covers rather over 2.000 sq. 
miles and 10 departments, namely: Basses-Alpes, Hautes- 
Alpes, Alpes-Maritimes, Bouches du Rhone, the Sere, Savoie, 
Haute-Savoie, Var and Varcluse. The power is at present 
used in the following wavs: Metallurgy 200.000 H.P., power 
and light 32,000 н.Р.. chemical products 60,000 H.P., paper and 
wood works 25,000 H.P., traction 10.000 H.P., and various 
8.000 н.т. The minimum power at low water is at least 
180,000 H.P., while the capacity of stations under construction 
is 80.000 H.P. and of proposed stations 600,000 н.р. The 
following table gives details of the various stations :— 

Horse- power. 


Watersheds. Minimum. Total installed. 
DUUM 600 ...... 1,100 
оо нь 14,000 ...... 54.880 
n ылыым енсе НИ 4.000  ...... 14,760 
Rhóne (Jonage) ........... esee 12,000  ...... 22,000 
Те ЛОТТУ УГУ 105,000  ...... 26,000 
DEG: аль: 570 ...... 670 
Tee Lasse ГУЛ ШУО Г ТУР 90 
PUPANCE УО Л О tees 30,500 ...... 93.000 
Argens иене ТЭО: хаа 3.800 
Siagne «нение: 3.500  ...... 8.600 
Loup ........... Не 2,000 ...... 3.200 
V APO еее, 4,800 ...... 8.350 
ROYA eH 150 costes 275 

Total (in round figures) ............. 180,000 ...... 415,000 


National Physical Laboratory — Collected Researches. 
Vol. VII.—This volume, which has recentlv come to hand, con- 
tains an account of numerous researclie3 "which have been 

‚ carried out by members of the staff of thé National Physical 


Laboratory. They appeared in various publications during 
1910. and are as follows :— 

“Some Phenomena of Magnetic Disturbances at Kew.” by Dr. C. 
Chree, F.R.S. (" Philosophical Transactions of the Royal Society," 
series A, Vol. CCX, 1910); abstract in THE ELECTRICIAN. Vol, LXV.. 
р. 607. “ Discussion of Results obtained at Kew Observatory wth an 
Elster and Geitel Electrical Dissipation'Apparatius from 1907 to 1909," by 
Dr. С. Chree, F.R.S. (“ Philosophical Magazine," September, 1910). 
“ On the Properties of some Alloys of Copper, Aluminium and Man- 
ganese (with an Appendix on the Corrosion of Alloys of Copper and 
Aluminium when exposed to the Sea), being the Ninth Report to the 
Alloys Research Committee of the Institution of Mechanical Engineers," 
by Dr. W. Rosenhain and Mr. F. С. А.Н. Lantsberry (“ Proceedings " of 
the Institution of Mechanical Engineers, 1910). '* Report on the Pro- 
gress of the National Experimental Tank," Бу Dr. В. T. Glazebrook. 
C.B., F.R.S. (The * Transactions " of the Institution of Naval Archi- 
tects, Vol. LII., 1910). “On the Use of Mutual Inductometers,” by 
Mr. А. Campbell (** Proceedings " of the Physical Society of London. 
Vol. XXII. ; also “ Phil. Mig," April, 1910; abstract in THE ELec- 
TRICIAN, Vol. LXIV., p. 728). " Comparative Life Tests on Glow 
Lamps," by Messrs. C. C. Paterson and E. Н. Rayner (THE ELECTRICIAN, 
Vol. LXV.. p. 983. September 9. 1910). On а Method of Counting the 
Rulings of a Diffraction Grating.” by Dr. G. W. C. Rave (7 Philosophical 
Magazine," October, 1910). " The Expansion and Taermal Hysteresis 
of Fused Silica,“ by Dr. G. W. С. Raye (7 Philosophical Magazine. 
October, 1910). 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. В. Beattie concludes his article оп * Harmonie Analysts 
Diagrams." 

Mr. C. С. Hawkins concludes his article on ** The Principle of the 
Static Balancer.” i T 

At a recent meeting of the National Association of British and 
Irish Millers, Messrs. W. Cramp and В. E. Stott read а Paper on 
“ Flour Mill Power Schemes." . 

In a Paper read before the American Institute of Electrical Engi- 
neers on '* Electritication Analysed and its Practical Application te 
Trunk Line Roads. inclusive of Freight and Passenger Operation. 
Mr. W. S. Murray describes the results of single-phase traction on the 
New Haven Railroad. The subject of electritication of trunk lines 
is discussed in our Leading Article. 

Mr. J. Miller recently read a Paper before the Rugby Engineering 
Society on ~“ Electric Power in Collieries.” 

A letter cf some interest, from the pen of Mr. C. Pfeffer. general 
manager of the A. E.G, Electric Co.. on the subject of German tariffs 
on electrical machinery and materials, appears on another page. 

The rail-less trolley sections of the Leeds and Bradford tramway? 
will be opened on Tuesday next. 

Particulars are given of the R.A.C. Report on the recen 
the '* Thomas " electromechanical transmission. 


t trials of 


A special Committee of Holborn Council hive recommended the 
acceptance of the joint tender ot the Gas Light & Coke Co. and the 
Metropolitan Electric Supply Co. for lighting the streets of th 
borough for 10 years for £7.645 per annum. 

Municipal Loans.—An inquiry was held on Wednesday in | 
application of Stoke-on-Trent Corporation for permission to borrow 
£60.000 for the erection of new three- phase plant. 

An inquiry was held at Manchester on Tuesday into the appli- 
cation of the Corporation to borrow £12.186 for additional generating 
plant and to divert £50.000 from a previously authorised loan for 
street lighting to extension of maius and services. | 

Walsall Council have received sanction to a loan of £14,510, and 
Wimbledon and Newcastle i Staffs.) Councils have applied for pet 
mission to borrow £5,970 and £54.000 respectively. for their elec- 
tricity departments. : 

In forwarding sanction to a loan for extensions of the Yo 
electricity undertaking. the Board of Trade point out the necessity 
for providing an adequate reserve or depreciation fund to meet 
renewals of plant, &c. 


Parliamentary.— Further consideration of the Coal Mines Bill by 
a Standing Committee of the House of Commons was resumed on 
Wednesday, when clause 32 was added. 

The Corporation of London (Bridges) Bill was re-committed on 
Wednesday. 

A Select Committee of the House of Commons has resumed ¢on- 
sideration of the Greater London Railway Bill. 

Legal.—On Wednesday the Court of Appeal commenced hearing 
the cross appeals in the case of the National Telephone Co. г. the 
l'ostmaster-General in regard to the sufficiency of the notices given by 
the Postmaster-General rejecting certain portions of theCompany ~ 
plant, &с. cp Er M ped. Ogg 
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argument, his lordship reserved judgment. 
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INSTITUTIONS AND SOCIETIES. 


The action brought by Hartlepool Electric Tramways (Ltd.) 
against the Corporation of West Hartlepool in regard to the pur- 
chase by the Corporation of two of the Company's tramway routes 
was again before Mr. Justice Bray on Wednesday, and, after further 


Electrical Contractors’ Association.— The annual dinner of this 
Association will be held on Monday. July 3rd. at Frascati's Res- 
taurant, under the chairmanship of Mr. Сео. Harland Bowden. 


Physical Society.— The meeting of this Society. previously an- 
nounced to be held on Friday. June 23rd. has been postponed to 


Companies’ Meetings.—At the first meeting of the shareholders 
Friday, June 30th, at 5 p.m., the meeting place being the Imperial 


of the Peel-Conner Telephone Co. the chairman (Mr. Hugo Hirst) 
had an agreeable story to tell of the Company's progress. Mr. Hirst 
claimed that the outlook for the Company is excellent. 

The report of the Aron Electricity Meter (Ltd.) gives particulars 
.of the progress made during the past year. Extensions of the fac- 
tories have been made in order to cope with the increased business. 

The report of the Westinghouse Electrie & Mfg. Co. gives particu- 
lars of the work undertaken by the Company and its subsidiaries 


during the vear ended March 31. 


OBITUARY. 


J. J. MARR. —We regret to record the death of Mr. J. J. Marr, elec- 
trical engineer, which took place at Seacombe on the llth inst. Mr. 
Marr, who was in his 72nd year, was born in Edinburgh. In 1868 he 
moved to Liverpool nd entered the service of;Messrs. Chadwick. ships’ 
telegraph engineers. Bootle, subsequently joining the staff of Messrs. 
Edison & Swan. In 1874 he sterted on his own account in Moor- 


fields, Liverpool, where he continued until his death. 


'oilege of Science. | 
Royal Society.— At the conversazione held on Wednesday the ex- 
hibits. generally speaking, were not of particular physical interest, or at 
least they were not particularly novel. as they were mostly shown at 
the conversazione held last month. One of the most interesting 
exhibits was that by Prof. S. P. Thompson, F.R.S.. ana Prof. E. С. 
Coker. and consisted of experiments with polarised light showing 
transparent objects in a state of strain. This method is particularly 
valuable as a means of showing students easily how the stresses are 
distributed when the object is put into a state of strain. and it is 
found that quantitative results can aiso be obtained. This exhibit 
also included a remarkably fine quarter wave plate of mica cut from 
clear sheets of тіс» supplied by Messrs. Wiggins, the diameter of the 
plate being 19 т. Sir James Dewar. F.R.S.. showed how the motion 
of a radiometer is stopped by a very high vacuum. charcoal cooled in 
liquid air being used for the purpose. The limiting pressure is about 
one fifty-millionth of an ctmosphere. Messrs. Elliott. Bros. showed 
experiments illustrating the e pplication of the gvrostat to the 
mariners’ compass, and Dr. Deane Butcher showed interesting 
examples of osmetic growth ss on the last occasion, 

University of London.— At a meeting of the Senate on Wednesday 
Jast Sir Wm. Collins was elected Vice-Chancellor of the University 
for the year 1911-12 in succession to Prof. M. J. М. Hill. F.R.S. 

Institution of Gas Engineers.—In connection with the annual 
conference of this institution, which was held at Glasgow this week. 
an exceedingly pleasing incident at the luncheon in the City Cham- 
bers. over which the Lord Provost. the Hon. А. Melnnes Shaw, рге- 
sided. was the presentation of a beautifully designed and mounted 
president's hammer and striking board sent by the German Asso- 
ciation of Gas and Weter Engineers with a letter. expressing the 
feeling of friendly relationship existing not only between the шет- 
bers of the two societies but also between the citizens of the two 
nations. The gift wes received with great appreciation and was 


suitably acknowledged. | 

Royal Meteorological Society.— At a meeting of this society held 
on Wednesday June l4th. Dr. C. Chree. F.R.S., read a Paper giving 
the results of a discussion of the beroyraph records kept by the late 
Mr. В. Bell at Castle O'er, Dumfriesshire, during the seven years 
1902 to 1908. These results show a well-marked principal maxi- 
mum and minimum at 10 p.m. and 5 a.m. respectively. Every 
single year agrees in this except. 190%. which puts the maximum at 
7am. The existence of a secondery maximum and minimum is 
unmistakable, but while the hour of occurrence of the former is 
clearly 11 a.m. that of the latter is less distinct. It seems to be 
4 p.m., but a longer series of observations would have been necessary 
to confirm this. Mr. Spencer С. Russell gave an account of a 
number of interesting experiments which he had carried out at 
Epsom during the last two vears in order to obtain 2 permanent 
record of the variations in the size of raindrops as and when thev 
occurred. The most satisfactory results were obtained by using 
plaster of paris; slate covered with oil caused the drops to be 
broken when the rain was very heavy and was therefore not very 
suitable. A joint Paper by Dr. W. Mekower and Messrs, А. J. 
Makower, W. M. Gregory and H. Robinson was read describing the 
experiments which they carried out last August at Diteham Park. 
near Peterstield. in Hampshire, to investigate the electrical state of 
the air at different heights above the ground. 


PERSONAL NOTE. 


Weunderstand that Prof. D. 8. Capper, though still confined to his 
Бед, is making satisfactory progress. 
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APPOINTMENTS VACANT AND FILLED. 


Hammersmith (London) Borough Council invite applications for 
the appointment of а fourth assistant engineer at the electricity 
works to act as junior engineer-in-charge. Salary £130, rising by 
annual increments of £5 to £150, Forms of application. &c.. from 
the engineer and manager (Mr. G. G. Bell), 85, Fulham Palace-road, 
W., to whom applications by 10 a.m. Friday, June 30. See an adver- 
tisement. 

À junior assistant electrica] engineer is required by a firm of con- 
sulting engineers in Westminster. See an advertisement. 

А capable engineer, with knowledge of meters and instruments, is 
wanted for indoor commercial work. See advertisement. 

Teachers of experimenta! physics and chemistry are required for 
‘Government Schools, Cairo and Alexandria. Salary £369. Two 
years’ engagement. For further particulars apply (by June 20) to 
Mr. J. W. Crowfoot, care of Director of Egyptian Educational 
Mission, 36, Victoria-strect. London, S.W. 

A demonstrator in electrotechnology (£100 a year) and a visiting 
teacher of telegraphy and telephony (one evening per week, 10s. 6d.) 
are required at L.C.C. Paddington Technical Institute. Applica- 
tion form (T. 17) can be obtained from the Education Officer, Vic- 
toria Embankment, W.C. Applications by 11 a.m. June 26. 

A demonstrator in physics is required for Armstrong College, 
Newcastle-on-Tyne. Salary £100, rising to £120. Applications to 
Mr. F. H. Pruen, secretary, by June 23. 

London County Council require a teacher of practical electric 
wiring. Form of application (T. 17) from the Education Offices. 
Applications by 11 a.m. June 19. 


——— 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. Н. M. Leaf. 
The following orders have been issued for the coming week :— 


In connection with the organisation of the new department of 
heating and ventilating engineering at University College, London. 
towards which London County Council have made a grant in aid. 
Mr. Arthur Н. Barker, B.A., B.Sc., vice-president of the Institution 
of Heating and Ventilating Engineers, has been appointed lecturer 
for the session 1911-12. Mr. E. Kilburn Scott has been appointed 


lecturer in electrical design for the session, in succession to Mr. 
H. M. Hobart resigned 
E ave It А’: ‚ __ NT Е 

Mr. W. Үү. Mayne of Rutherford College. Newcastle-on-Tyne. has а PA E n om e 
been appointed director of the technical schools of the сенен Wednesday, 21st.—Detachments for the “ Coronation and Royal Pro- 
Local Higher Education Committee at a salary of £220, rising to £250. gress " will parade at headquarters for ceremonial drill at 7 p.m. 

Mr. Stephen H Piper, B.Sc., has been appointed assistant lec- Dress, blue clothing, drill order, with water- bottle and haversack. 
: Special orders will be sent to each concerned. 

22nd, '* C " Сотрапу.— № parades. 


turer and demonstrator in physics at University College, Notting- 
| Thursday. 22 
Friday, 23rd, * BD” Company.—No parades. 


ham. И 

: Mr. Н. W. Turner, of the Imperial College of Кеепсе and Tech- Saturday, 24th—No parades. 4 “з, UM f Т 

nology, has been appointed chief assistant lectüter in the engineering NoTE.— Headquarters. will be closed. guppa (or mation Week for a 
a ros purposes except Coronation duty. 


department of the Borough Polytechnic Institute. 
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ELECTRIFICATION ANALYSED, AND ITS PRACTICAL 
. APPLICATION TO TRUNK LINE ROADS, INCLUSIVE 
OF FREIGHT AND PASSENGER OPERATION.* 


BY W. S. MURRAY. 


Summary.—The author advocates {һе standardisation of 11.000 volts, 
25 cycles single-phase for all trunk lines. A description is given in detail 
of the operation of the New Haven equipment, and data as to delays, 
performance of locomotives, &c. The development of the present equip- 
ment and full particulars of the work now under construction are also 
included in the Paper. 


Succinctly, the object of this Paper is to place before the practical 
engineer and railroad man the facts concerning trunk line electrifica- 
tion, and bring home to him the simple truth that it can be treated 
in a class of its own. I venture the opinion that there is no trunk 
line situation that exists to-day. but what there is a construction 
drawing in the New Haven engineering files that would have imme- 
diate application. The religion of the Paper is to preach the doc- 
trine ofjuniversal ure of single-phase current on trunk-line roads, inclu- 
sive of suburban and terminal territory, as applied to freight and 
passenger operation, and I offer for consideration the standardisation 
of 11,000 volts on the contact wire and a system frequency of 25 
сус!ез. In recommending 25 cycles, the author has in mind that the 
future will undoubtedly see single-phase locomotive induction motors 
and probably single-phase current received at the terminals of the 
locomotive and transformed into direct current without the use of any 
rotating element within the locomotive. 

In the generosity of his heart, the practical railroad man has looked 
with some commiseration. some kindness, and lately with some real 
interest upon those electrical engineers who are truly endeavouring. 
while engrossed in the principles of their own electrical art. not to 
forget in their studies to take into consideration the principles now 
of such long standing that have placed the art of steam railroading on 
its present sound basis. 
a series of studies of a steam locomotive as it appears in its four classes 
un a typical trunk-line property. The whole problem of electrifica- 
tion, if viewed from the point of whether it is to рау, settles down to 
how much it costs to produce the necessary tractive effort required 
in (1) The passenger express locomotive ; (2) the passenger local 
locomotive; (3) the freight road engine; (4) the freight switch 
engine; together with such other costs incident to the electrical system. 

Steam Passenger Locomotive.—In a discussion of a Paper by Messrs. 
Stillwell and Putnamt. the writer presented a tabulated set of figures 
with reference to the fuel required for the operation of steam pas- 
senger and freight locomotives, and the yearly cost of their main- 
tenance and repairs. Не was obliged to omit, however, the 
actual data from which the results were obtained. A very fair ex- 
press and local trunk-line service is offered in the trains of these 
respective classes between New Haven and New York City ; апа, as 
explained in the discussion previously referred to. à month was de- 
voted to the study of the capacity of engines required and the coal 
consumed in such services over the 61-5 miles of route between New 
Haven and Woodlawn. In the present Paper are set out the infor- 
mation with reference to average cut-off, boiler pressure, water con- 
sumption, indicated horse-power and grade—all referred to stations 
along the route. | 

The averages of five test« over the route are as follows :— 


Ex press runs. Train 63. Train 16. 


Average weight of train with engine ...... 328 tons 414) tons 
AMT ERU поно: 13 min. 17 sec. 75 min. 5 sec 
Average Ї1.Н.Р................................. rs ЕТ 845-6 
Average LH.P. рег {оп..................... V1. cm 2-04 
Water consumption per ton-mile 1:867 №. ......... 1:194 Ib 
Local runs. Train 284 
Average weight of train with engine .............. eese 204-3 tons 
ео o deace aa eee а 1273 min 
Average Г.Н.Р. oc... иене 626-8 
Average Г.Н.Р. per ор... е 2.13 
Water consumption per ton-mile „ине 2-034 lb. 


The analvsis of the steam engine under operation for trunk.line 
conditions incident to the New Haven road caused us to choose for 
our passenger unit а locomotive the normal capacity of which was 
1.000 н.р. at the rim of the locomotive wheels, and this size in prac- 
tice has borne out our estimate of the capacity required 

Steam Freight Locomotive.—A series of tests was carried out, the 
runs being over a distance of 55} miles, and in this case trains in the 
regular log of the New Haven operation varying in weights between 
720 and 1,500 tons, including weight of engine. were used. The 
average of 10 tests showed the evaporation of water per pound of coal 


* Abstract ofa Paper read before the American Institute of Electrical 
Engineers. р " 
t The ELECTRICIAN, Vol, LVII., р. 758. 


With that in mind there follows in this Paper , 


to he 6-9 1b., also the average indicated horse-power varied from a 
minimum of 655 to a maximum of 892, the average speed varying 
from 23-5 miles per hour minimum to 31-5 miles per hour maximum. 

The electric locomotive we have designed to hindle our general 
class of freight service has a normal horse-power rating of approxi- 
mately 1,400 H.P. This capacity provides a margin above the re- 
quirements indicated in the tests, but is high'yv desirable in virtue of 


its affording the electriclocomotive an opportunity to operate heavier: 


trains and at a higher schedule speed than the steam locomotive it 
replaces. 

Fig. 1 shows the motor characteristics of our electric road freight 
engine “071.” Not uninteresting is the tlexibilitv offered by the elec- 
tric over a steam locomotive, in noting that its limitation of service is 
not absolutely confined to one class. When the same locomotive 
(071) made a local schedule in passenger service, hindling a total 
weight of 500 tons, the watt-hours per ton-mile were under 607 

Steam Locomotive Switcher. —By far the most interesting investi- 
gation of the four types of steaw engines employed in trunk-line 
service was that of the steam-switching locomotive. In the many 
vards of the New Haven lines none afforded a better opportunity to 
study this type of engine thin at Harlem River. where the duty im- 
posed upon the switching locomotive. beside thit of classification. 
included also float work, calling into account the necessity of heavy 
drafts of power and sustained for periods longer than usual to other 
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Fic. 1.—SPEED-TORQCUE CHARACTERISTICS OF 23-CYCLE ВАИМАХ MOTOR- 


switching yards ; but even with this additional duty to perform. the 
relatively small amount of energy required for this work vielded а 
great surprise. Careful observations for 12 days of switching move- 


ments were made on switch engine 2.392, and showed the following 
averages : 


Total time of throttle open ................ 36-7 por cent. 
Total time engine in motion ............. 62.65 per cent. 
Total time engine standing —  ................ 37:5 per cent 
Rate of water used per hour ............. 12,033 Ib 
Total water used—7:5 hours ..................- 37.603 Ib. 


^ Assuming 40 1b. of water evaporated per horse-power hour, which 


is probably much lower than the actual, it is seen that the average 
horse-power during the time the throttle is open is approximately. 
313 H.P. ; but it is noted that the engine is developing power for only 
36-7 per cent. of the time, and thus the average energy developed 
during the hour is approximately 115 H.P. 

The reduction of the energy developed by a switching engine to an 
average of 115 H.P. has been something of a revelation to the writer, 
and the two most important things it suggests are: (1) That in 
switching. yard speeds can be greatly increased by the use of an elec- 


tric switcher of very much less engine capacity than that used in the 


steam switcher. (2) On account of the low average rate of energy 
required for their operátion, a central power station will deliver at für 
higher efficiency the power necessary to the electric switching engine, 
than that obtained from the power plant individual to the steam 
switching engine itself. : n. 
Immediate application of this statement is seen in the ratio of the 
pounds of coal burned to the number of horse-power hours developed. 
which averaged 6-4. Increasing this by the coal burned during the 


‘idle hours of the engine. this ratio approximates 8. It has been 


demonstrated that the ratio between the coal burned for operating 
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_Insulation.—There are points in the overhead system where p 


passenger trains by electric rather than steam locomotives is one | 
factor of insulation should be higher than at others. In the order 


-to two. In the case of switching engines this rate is much greater ; 
э figure of one to three being conservative. 

. Record of Single-phase Trunk Line Operation.—In the Paper en- 
titled * The Log of the New Haven Electrification,"* there was given 
a table of train minute delays with their causes. Similar data cover- 
‘ing a consecutive period of six months—one year later—are given in 
the present Paper. The most interesting point is the disappearance 


of delays, with the exception of one amounting to over 300 train | 


minutes. The total delays for the six months' consecutive operation 
in 1908 were 10,373 train minutes ; and for the six months' consecu- 
tive operation in 1909 the train minute delays were 2,076, or one-fifth 
of those for 1908. 

А diagram in the Paper shows that whilst the electric locomotive 
failures were nine per 100,000 electric engine miles, the steam loco- 
motive average for all the divisions of the New Haven was 21. Thus, 
the electric locomotive service is 133 per cent. better than the steam. 

Power House.—Our experience with three-phase generators indi- 
‘cates that their choice, as against single-phase, is the proper one. 
The three-phase star winding offers at all times a spare leg in any o! 


the generators in the event of any trouble with the two other legs, | 


and at the same time permits simultaneous supply of current from 

. the same generating system for the operation of either three-phase 
or single-phase apparatus. In the case of the Cos Cob station, this 
is instanced in the fact that we are supplying three-phase current for 
our Greenwich lighting plant and are now arranging for the supply 
of power for the operation of sub-stations at White Plains, Mama- 
roneck, Porchester, Stamford, South Norwalk and Bridgeport ; in 
which sub-stations there will be operated motor-generator or syn- 
*ehronous converter outfits for the supply of direct current for railway 
purposes at the above-mentioned places. By the installation of 
copper-clad rotating fields in our generators, the unbalanced voltage 
between phases is reduced to a minimum, and such as remains is 
easily compensated for by arrangement of transformer taps in the 
sub-stations reducing the three-phase current from high to low voltage 
for motor or synchronous converter application. 

Distribution System.—This is a unit system comprehending the 
main line of the New York, New Haven and Hartford' road between 
Stamford and Woodlawn, the six-track Harlem River freight and 
passenger connection from New Rochelle to the Harlem River ter- 
minal, New York City and the New York, Westchester and Boston 
line running from the West Farms connection to the Harlem River 
branch up to White Plains, New York. "Throughout this extensive 
area, embracing in all over 300 miles of single track, there is not a 
single sub-station, and no electrical pressure higher than 11,000 volts 
18 used. Alzo, all of the copper installed over the tracks, just above 
the steel contact wire, is in the same phase, unaugmented by any 
feeders other than the by-pass wires installed on the lower cross-arms 
оё the catenary posts to permit sectionalisation of anchor bridges. 

Of interest, also, is the very successful control system common to 
all the sectionalising breakers throughout this triple arrangement of 
‘distribution, the function of which is to ensure a reliable selective 
‘action of circuit breakers to confine any line trouble to its specific 
locality. Briefly described, the control consists of a single wire, upon 
‘which is impressed the normal voltage of the system when a short- 
‘circuit occurs anywhere, but not until the automatic resistance at the 
power station has been cut in series with the line ; at which moment 
the control wire by means of transformers passes current through the 
tripping coils of the sectionalising breakers, and the two breakers that 
are directly feeding the short circuit are immediately opened. The 
resistance, thus inserted, however, has reduced the short-circuiting 

‘current to a minimum and relieved greatly the duty of opening the 
‘breakers. This resistance scheme has proved itself to be a most 
‘valuable acquisition to the system, serving at once to lessen the duty 
‘on both generating and distributing apparatus. 

The maximum pressure drop on the system during the 5:30 p.m. 
suburban load peak is such that the voltage at Harlem River station, 
which ів 25-6 miles from Cos Cob, is 9,151 volts—entirely sufficient 
to maintain all passenger and freight trains on schedule. 
| Storage batteries for trunk line electrifications are not economical. 
This is true whether the propulsion current be direct or alternating. 
The efficiency of electric energy production is higher with than with- 
‘out the battery, on account of the greater constancy of load for the 
former conditions, but the difference is so small that it is, at least for 
trunk line conditions, offset by the increase of output required and the 
‘cost of maintenance of the battery. In this connection should be 
‘noted the great importance of the added freight and switching loads 
In improving the station load factor, due both to the exclusion of 
freight trains from main tracks during the hours of passenger peaks 
and to the latitude of operation afforded in fixing freight schedules ; 
thus discharging the funetions of a battery while escaping the pen- 
alties of battery losses and maintenance charges. 

* Tux ELECTRICIAN, Vol. LXII., p. 493. 
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their higher degree of insulation requirements, I would mention : 
(1) Sectionalising switches ; (2) Sectionalising "bus bars ; (3) Dead- 
end catenary insulators ; (4) Intermediate catenary insulators. 
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When the New Haven electrification was completed in 1908, the 
bəst dead-end insulator then on the market was one rated at 7,000 Ib. 
mehcanically and 40,000 volts electrically, and cost $27. We found 
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їп а very short time that two of these had to be used in series, which 
with the yoke harness made the cost $61. To-day we have placed 
orders for dead-end (or strain) insulators. every one of which is tested 
before shipment. for 110.000 volts under à mechanical strain of 
35,000 1b., and they have an ultimate mechanical tensile strength of 
50,000 Ib. The cost is now $7 as against $61. 


Steel Contact Wire.—It is difficult to place sufficient emphasis on 
the importance and value of the steel contact wire which was put in 
service on the New Haven lines in 1908. Micrometer measurements 
of the steel wire taken at a point of maximum wear directly in front 
of one of our low highway bridges where the steel wire is on a gradient 
of 2 per cent. show that the actual vertical wear of the wire since its 
first installation 30 months ago is 0-028 in., i.e., practically 4-5 per 
cent. per year of the half diameter of the wire (one-half taken to per- 
mit wire to be held in clips). Even on this vertical diameter basis. 
it indicates a life of over 20 vears ; but as a matter of fact the life will 
be much more. for the reason that as the vertical diameter lessens 
the breadth of contact increases throughout, thus diminishing the 
rate of vertical wear. Of further interest, too, is the fact that there 
is practically no corrosion on the wire; for, like the traffic rails in 
service (only much more so) the wire is constantly covered bv a film 
of grease—due to a generous amount of this material being placed on 
the pantagraph shoe. 

It was thought, due to the coefficient of expansion of steel being 
less than that of copper, that the extreme variations in temperature 
might cause the contact wire to break ; but this feature has not mani- 
fested itself. Our experience with this steel wire justifies its presence 
and it will be used throughout our catenary construction over the 
New York, New Haven and Hartford, Harlem River branch and the 
New York, Westchester and Boston electrification ; thus serving 
something over 300 miles of single track. 

Electric Locomotives.—1ln a previous Paper* there was given a list 
of mechanical and electrical changes that were being made in tlie 
passenger {уре of locomotive. The introduction of a completely 
cushioned locomotive (with the exception of the wheels and axis) on 
heavy trunk line rails was of kcen interest to the maintenance-of-wav 
department, and a careful study of its effect is being made. They 
have alread vreported a decided improvement of rail life and alignment. 

The initial installation of the New Haven road provided for loco- 
motive propulsion of all trains. During the past two vears close 
attention has been given to the development of three other classes of 
equipment, namely : the multipie-unit train. the road freight engine 
and the switching engine. ‘The future will sce the gradual replace- 
ment of the locomotives by multiple-unit cars for suburban service. 
and the continued use of the locomotives thus replaced in the express 
service. | 

The electrical characteristies of the freight locomotive have been 
referred to in connection with Fig. I. One of the impressive charac- 
teristics of this engine is its ability to start very heavy trailing loads, 
e.g., 2.160 tons. This, the largest Іоа we were able to assemble, 
was easily accelerated. The locomotive is of the quill-geared type. 
entirely spring supported (except wheels and axle). with pony wheels 
leading and trailing ; and four propulsion motors are provided. each 
with à normal hourly rating of 396 н.р. 

‚ This type of locomotive is of higher power and differs from our 
present passenger engine in the arrangement of its apparatus, it being 
fitted with а central truck over super-imposed motors, with the con- 
trol apparatus arranged in the middle of the cab and a full passage 
on each side, giving excellent light for inspection of the various items 
of equipment. This is a marked improvement over the previous 
type of locomotive. the apparatus and control of which is arranged 
on the sides of the locomotive with a central aisle. 

Besides the above-described tvpe of electric road engine, there is 
being built for the New Haven road two other types of equivalent 
hauling capacity ; one of the side-rod design with four-motor equip- 
ment. the other having its power divided between eight motors. All 
these locomotives have been designed to operate both on alternating 
and direct current. In every instance this condition has increased 
weight and complicated control. 

Fig. 2 gives an outline elevation drawing of our switching locomo- 
tive. This engine is coming to us as this paper goes to press. To the 
writer. it is the most interesting of all, though small and apparently 
insignificant. Like its larger brothers, it too is of the quill spring- 
supported type. On account of the buffing strains incidental to yard 
work, its framing and the assemblement of equipment is made par- 
ticularly substantial. The capacity of its motors is 600 H.P. on the 
hour rating. Already the Stamford vard (containing 4-2 miles of 
track) has been electrified, and upon receipt of the locomotive it will 
be exercised therein for commercial investigation. 

In connection with our alternating-current multip!e-unit train 
development, we have had in operation a multiple-unit equipment 
consisting of four motor cars and six trailers. Again the requirement 


* Tue Evectricias, Vol. LXIL, p. 493. 
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of direct-current operation has super-imposed upon this equipment. 
the handicap of extra weight and complication of control. In spite 
of great strides in the simplification of the alternating-current-direct- 


current apparatus, the weight of the equipment is 55,405 lb., аз: 


against 47,250 lb. for a straight single-phase equipment. 


Catenary Construction.—A number of drawings showing the work 
are reproduced in the Paper, and include the Hoosac Tunnel catenary 
construction. While the electrification of the tunnel and its ap- 
proaches is not vet complete, it is rapidlv nearing this stage. 

The Hoosac Tunnel electritication is characteristic for its simplicity. 
In the case of its power house, two turbo-generators each of 3.000 kw. 
capacity are installed. Fig. 3 shows the arrangement of the supports 
in the tunnel. Four insulators, each capable of resisting 150.000 
volts to earth, are installed on the bracket, two for each track. They 


are arranged in series, so as to give a combined strength of 300.000 


The outside insulator holds the track messenger. to which i8 
Some criticism might be offered 


volts. 
pendent the contact wires below. 
in using à 150,000-vol* insulator, where 40.000 might have sufticed. 
but it has been forcibly impressed upon the writer that it is good 
engineering to spend money on insulation. АН of the insulators pur- 
chased for the Hoosae Tunnel electrification, inclusive of the tunnel 
itself and its outside approaches, did not total one-half of one percent. 
of the tota] expenditure. 

Electrification 
Not until the electrical А 


svstem of the New Haven LAN 
itself У 


road is а unit in 


Costs,— 
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vice of steam and electri- 
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and repairs to 
equpiment, 
In writing this Paper I | 


rolling А 
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between svstetns; | wish, - EE | | 
however, to state verv | 
plainly that I am not at 
all in sympathy with the 
attitude on the part of 
some who claim some 
recognition in the field of 
railroad engineering when 
thev suggest the advisa- 
bility of not advocating 
any particular system of 
electrification. To discuss 
electricity v. steam with- 
out a recommendation of 
system in the specific cases 
of trunk line work, in my 
judgment, is to launch a 
ship upon a rough and 
windy sea without а 
rudder. My experience with the single-phase system v. other com- 
petitive systems, affords me the sincere conviction that. under prac 
tically all conditions of trunk line consideration where the traffic 1* 
of the same amount and character. or indeed much less than that 
which is comprehended in the mileage that this Paper covers, its first 
cost is, at the greatest. not more than 85 per cent. of its next best com- 
petitor, and its operating costs less than the above percentage. 

The above statements should not be taken to mean that all trunk 
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Fic. 3.—Hoosac TUNNEL CATENARY 
BRACKET. 


line railroads considering electritication canfelectrify and save money; 


indeed, its general application is prohibitive. 

In conclusion, this Paper is not an argument for the single-phase 
svstem. 
make such а course unnecessary, It has been written with the pur- 
pose of placing in the hands of those interested in the electrification 
of railroads the facts concerning the application of single-phase 
current to nearly 500 miles of trunk line property and to make à 


specific recommendation that for the sake of simplicity and economy 


it be the adopted system for other trunk line properties which the 
future will see electrified. 


The Paper with its appendix contains 76 illustrations, including ` 


drawings of the overhead catenary construction for the New York. 
New Haven and Hartford Harlem River branch; the New York. 


Westchester and Boston Railroad; and the Hoosac Tunnel elec-- 


trification. 


Statistical records of the first cost and operating expense ' 
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ELECTRIC POWER IN COLLIERIES. * | 


BY JAS. MILLER, 


‚Оп deciding to utilise electrical energy in a colliery, the engineer 
фаз to determine whether it is more economical to instal his own 
generating plant, or to take a supply of energy from a local power 
eampany when available. This obviously depends to a great extent 
on local conditions, but it is probable that in most cases it is more 
profitable to instal generating plant at the colliery. То begin with, 
coal is much cheaper at a colliery than elsewhere. and at those col- 
lieries where the coal is not used for coking purposes, and therefore 
generally washed, there is usually an overabundant supply of wash- 
ings or smudge for which there is practically no market, and which 
provides a sufficiently good fuel for steam raising. These coal 
washings if not used at the colliery have to be stored away somewhere, 
and usually rent paid for the ground. This means a great saving in 
the coal bill of a colliery power station over that of a power company. 
who for the purposes of efficient steam raising have to burn coal of 
much better quality. 

A great deal depends on the nature of the work for which the power 
is to be used. If the load is to consist mainly of pumping. coal- 
outting and ventilation, then the load factor on the plant will pro- 
bably be very high, and so the generating plant can be run very 
economically, but if the load consists mainly of haulage, especially 
of the “ main " or ** main and tail " type or electric winding, then 
the load factor may be very low indeed. possibly as low as 5 per cent., 
in which case the plant would necessarily be run at a very low 
efficieney, and thus it might possibly be cheaper to take power from 
‘some supply company when available. 

The question of generating plant depends entirely upon the con- 
‘ditions existing at the particular colliery. Of recent years а new 
prime mover has become available, and is now used on a large scale 
at collieries, This is the exhaust steam turbine. At many collieries 
there i3 a very large quantity of exhaust steam from winding, haulage 
and fan engines. which. before the introduction of the exhaust steam 
turbine, was discharged to the atmosphere and lost. Obviously, by 
installing exhaust steam turbines. a great saving can be effected by 
utilising the energy in this steam, and it has been found that some 
installations of this type save their own cost after they have been 
running for three or four years. As the supply of exhaust steam 
from winding engines is intermittent. it is generally essential to instal 
4 mixed-pressure turbine, unless there is a continuous supply of 
exhaust steam from some other source. Also it is necessary to instal 
a heat accumulator as the exhaust steam from the windings comes 
Ш gusts, which, without an accumulator, would be lost through the 
relief valves. 

‚ The electrical side of the generating plant is. almost without excep- 
tion, three-phase. The generating voltage varies between about 
3,300 and 3,400, according to the requirements. Where the amount 
of energy to be transmitted is comparatively small and the distances 
hot very great, it is usually found most economical to generate at 
about 500 volts, as the cost of transmission would be considerably 
less for the low voltage than for the high. Again. this saves trans- 
ferming down for motors working at the coal face where high voltage 
cannot be used. If the amount of energy to be transmitted is large, 
then high-tension transmission is nearly always adopted. 

With the introduction of electricity, pumping in mines has under- 
gone a radical change. The type of pump most commonly in use 
for underground work is the reciprocating pump, generally of the 
three or four ram type. This type of pump can be made in a very 
Compact form. and the torque on the mutor is practically constant, 
83 18 also the flow of water. Again. pumps of this type can be con- 
structed for pumping against any head. The motor generally used 
with this form of pump is the squirrel-cage type. as it can easily be 
arranged that the motor starts on light load ошу. а bye-pass valve 
Jeng provided on the pump. This valve is opened on sta-ting and 
їв gradually closed as the motor speeds up. In most cases these 
pumps are driven direet through gearing. but in some cases belt 
driving is used. Another class of pump which has been used very 
extensively in the last few years is the turbine pump. This pump 
I8 generally placed along with the driving motor on a common base 
Plate, and it has several distinct advantages over its rival, the reci- 
Procating pump, viz., the space and cost are less and no heavy foun- 
dations аге necessary. Оп the other hand where the head is very 
large it may be necessary to do the pumping in several stages, thus 
increasing the initial cost and the turbine pump is only efticient at 

е particular head for which it was designed. 

ån interesting example of the great advantage of the electrically- 
dnven pumps over the old method of shaft pumping is to be seen at 
the Cowie Colliery, Stirlingshire. A steam engine was erected, 


operating pumps at three stages in the shaft, by means of a column 
of oak beams. The quantity of water pumped is 1,000 gallons per 
min. against a head of 340 yds. The weight of the plant is probably 
about 200 tons. and the initial cost, excluding boilers. was about 
£7,750. This plant gave great trouble, due to the breaking of pump 
rods and spur wheels, with a consequent great loss of time. Recently 
turbine pumps were installed for the same service. These pumps 
are arranged to pump in three stages. The bottom stage consists 
of a multi-stage turbo-pump direct, driven by a direct-current 
motor running at 1.100 revs. per min.. and capable of pumping 600 
gallons per min. against a head of 78 yds.. and taking 80 в.н.р. The 
middle stage consists of a turbo-pump capable of pumping 740 gallons . 
per min. against a head of 118 yds.. when driven by а motor running 
at 1,000 revs. per min., and taking 86 в.н.Р. The top lift pump runs 
at 900 revs. per min.. and discharges 900 gallons per тіп. against a 
head of 144 yds.. and takes 236 в.н.р. This means that the power 
absorbed is about 400 B.H.P., and the total cost of the plant was about 
£1,000, exclusive of the cost of the pipes, which were not included in 
the cost of the old set. When the cost of the generating plant waa 
added to this there would still be a saving of probably £3,000. and 
there would be a considerable saving in the pipes as a much higher 
velocity would be used, hence much smaller pipes. 

Another branch of pumping where the electric motor has made 
itself invaluable is in the driving of sinking pumps. Previously. the 
class of pump most commonly used was the pulsometer type. This 
meant running steam pipes down the shaft, with the usual trouble 
from leaky joints. especially as the sinking pump has to be hung in 
the shaft, hence a considerable amount of vibration. The pump 
almost invariably used where a supply of electric energy is available, 
is the vertical spindle turbo-type. direct coupled to а motor. This 
pump is hung by wire ropes from a drum on the surface, and is 
Jowered as the shaft gets deeper. the cable for the motor being lowered 
at the same time. For this service a totally-enclosed motor would be 


almost essential, as the atmosphere is very wet. 

The cutting of coal by machinery has been in operation for the last 
40 years, but until à comparatively recent date it was only carried 
out on a very small scale. At first only direct current was used for 
driving coal-cutters, as it was essential for the older form of coal- 
cutter that the motor should be able to start up on load, that is in 
case the machine should be shut down on load, but at the present 
time there are coal-cutters which are driven by squirrel-cage induc- 
tion motors, and, for the other types, induction motors with wound 
rotors are extensively used with great success. Current is supplied 
to the coal-cutter motors through flexible armoured cable wound on 
à drum, which is unwound to follow up the machine. А plug con- 
nector is attached to this cable which fits into a socket on the machine. 
This plug must be arranged with an interlocking device, so that it is 
impossible to remove the plug without first opening the switch. as 
otherwise it might be pulled out when the motor was rumning, thus 
causing а spark, and possibly an explosion if done in the presence of 
gas. 
The motors for coal-cutters are always of the totall y-enclosed flame- 
proof type, and the power used varies between 20 н.р. and 40 H.P. 
according to the size of coal-cutter used. Great care must be taken 
that the frame of the motor is well earthed, since there is à possibility 
of the motor case becoming “ live," due to a breakdown in the motor, 
which works under very severe conditions. In some cases а protec- 
tive device is installed so that the switch can only be closed if the 
earth connection is made, but as this device is rather complicated 
and delicate, it is doubtful whether it would operate well under the 
Severe conditions existing. 

There is no doubt that the judicious use of properly selected coal- 
cutting machinery makes possible the profitable working of the very 
thin seams, which could not possibly show a profit when worked by 
hand. Ап interesting example of this is shown in a Paper read by 
Mr. Kirkup to the Colliery Managers’ Association. The seam referred: 
to is a very hard seam of steam coal, about 26 in. thick, with a fairly 
bad roof. When worked by hand the underground cost of production 
was әз. 134. per ton, while when worked by a cual-cutter the cost was 
reduced to 4s. 644. per ton, including capital charges and repairs on 
the cutter. "This shows a clear saving of 7d. per ton, besides the fact 
that the value of the coal was increased enormously, due to the much 
larger percentage of round coal produced. | 

Another branch of the mining industry into which electricity enters 
very largely is the hauling of the coal from the inner workings to the 
pit bottom. Ths two methods generally used before underground 
haulage gears were installed were haulage ropes underground driven 
Бу steam gears on the surface, and haulage by horses, hundreds of 
which were sometimes to be found in one pit, representing a great 
outlay of capital. Neither of these svstems was found to be econo- 
mical ; the first because of the enormous wear and tear on ropes and 
the great lengths of rope in the shaft doing no useful work, and the 
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second because of the additional cost of keeping roads at a height of 
at least 5 ft. to allow the horses the necessary head room. 

Three types of haulage gear are used to suit the different conditions 
existing. These are :—Main Rope Haulage.—' This system is adopted 
where the road to be worked is a single one, and where there is suffi- 
cient gradient to allow of the tubs running back by gravity. The 
type of motor which is used for this class of gear is the compound 
motor if the supply is direct current, or the slip-ring motor if alter- 
nating current is in use. The motor has always to start up against 
a considerable load, and it is essential that motors used for a main- 
rope haulage should be capable of starting up slowly, since, if the gear 
is started quickly, the rope and the tub couplings will be subject to 
severe shocks—thus the cost of maintenance would be heavy. For 
large gears, the maximum speed of the rope would probably be from 
8 to 12 miles per hour. Main and Tail Haulage.—This type of gear 
is used frequently for fairly level loads. where the empty tubs will 
not run back by gravity. The arrangement is that the rope. which 
is run round a loose pulley at the end of the haulage road, has one end 
attached to the train of tubs for pulling, while the other end is at- 
tached to the back of the train, so that where there is a down gradient 
at any point the tubs can be retarded. Неге again a considerable 
starting torque тау be required and slip-ring motors are generally 
installed. Both types of haulages are frequently driven direct 
through gearing from the motor, but many engineers prefer belt or 
rope drives. which, to a great extent, absorb severe shocks on the 
gear, due to the tubs becoming derailed. Liquid starters are fre- 
quently used for this work, and are found to be very satisfactory, 
as it is possible to speed up gradually, thus reducing the shock on the 
rope. Endless Haulage.-—This type of gear is used verv extensively 
on long double roads. It is generally arranged to run at 11 to 2} 
miles per hour, according to circumstances. and has the great advan- 
tage over the other two systems that it provides a practically steady 
load all day while the other types take a very varving load. Another 
advantage is that with this tvpe of gear a squirrel-cage motor may 
be used. This is usually arranged to drive the gear through a friction 
clutch, so that the motor may be run up to speed on light load only. 
the friction clutch being gradually tightened, and the gear started 
afterwards. 

The following figures may serve to show the great economy which 
can be effected by the installation of electric haulage gears under- 
ground over the surface haulage system. The length of road is 500 vds. 
the haulage is of the endless type with a rope speed of I} miles 
per hour, and the power absorbed is about 33 н.р. The total output 
is 300 tons per Пау, and the cost of working it is found to be 0-394. 
per ton. Originally this road was worked by a steam haulage gear 
on the surface, and the working cost was found to be 1-77d. per ton. 
This shows a clear gain of 1-384. per ton, which with this output 
means a saving of about £500 per annum. Electric locomotives are 
used to some considerable extent on the Continent for underground 
work, but there are very few in operation in this country, probably 
because of the stringent mines regulations existing. They are only 
suitable for use in roads exceeding 6 ft. in height. and, of course, can 
only be used in roads which are ventilated with fresh air. that is for 
roads near the downcast shaft, on account of the considerable amount 
of sparking at the collector. 


HARMONIC ANALYSIS DIAGRAMS. 
ВУ К. BEATTIE, D.Sc. 
(Concluded from page 32%.) 


Accurate Determination of Higher. Harmonics.—Diagrams of 
reciprocal-sine scales with a limited number of ordinates ~— say 
12 for instance—cannot, of course, give the higher harmonics 
with the same degree of accuracy as the lower. To do this the 
diagrams for the higher harmonics would have to be constructed 
with au increased number of ordinates to correspond to the 
order of the harmonic sought; whilst this is in general in- 
expedient, it may be pointed out that by the expenditure of a 
little extra labour a diagram of few ordinates can always be 
used in such a way as to be practieally equivalent to a diagram 
of many ordinates. 

Thus, let it be desired to determine accurately the resultant 
5th component by means of the 12-ordinate diagrams of Figs. 
9 and 3. The curve to be analysed is supposed to be drawn 
on tracing paper as before, but it must now be extended to the 
left of the origin for a distance of at least one-twelfth the wave 
length. This tracing is first placed on the diagrams, Figs. ? 


and 8, so that the origin coincides with S, or C, as the case 
may be. The intercepts are then read off on the several scales, 
added up, and the sum divided by half the number of ordinates, 
precisely as already described. Let the values so obtained for 


the sine and cosine components be denoted by A, and Bs. 


respectively. 

The tracing of the curve is next shifted to the right, and. 
parallel to the base, through a small distance z, where x is 
some aliquot part—say, one-quarter—of tho distance between 
successive scales, so that х=5,$3,'48. As before, the intercepts 
are read off and added, the new values thus deduced being 
denoted by A,’ and В... 

Similarly, let A,', В," denote the respective values obtained. 
for the sine and cosine coefficients when the tracing is shifted. 
a total distance 2» to the right, and А, B,”, the values when 
the tracing is вісе a distance 3. to the right. 

We have thus four independent determinations of the sine 
and cosine coetticients at our disposal. The corresponding 
resultant components deduced from these are, v(A,)?-+-(B;), 
VAHB, v(a +В)? and. V (A;") + (В, 2, respec- 
tively, the mean of which may be taken as the most probable 
value of the resultant component. 

To deduce the phase of the resultant component, it should 
be observed that tan-(B;/A.) gives one value of this, 
tan-1(B;/A;)--»* a second, tan-!(B;"/A,") +5. a third, and 
tan- B;"/A.") --3r a fourth. The mean of these four quan- 
tities is certain to be nearer the correct value of the phase 
than any one of the individual determinations. 

Used in this way а diagram of 12 ordinates is substantially 
equivalent to one of 43 ordinates. 


Reciprocal-sine Curves. —A wider degree of generality, though 


possibly a somewhat less practical character, may be given to’ 


the diagram of reciprocalsine scales in the following way. 
Imagine а larze number of scales to be introduced (say, into 
Fig. 2, for example) each scale being graduated on the re- 
ciprocal-sine principle. Let the corresponding points of division 
on these scales be joined by continuous curves, the linear scales 
being at the same time omitted and the curves number 
instead. The loci thus obtained have the shape shown in Fig- 
1, and constitute a family of " reciprocal.sine " curves corre- 
sponding to the general equation y= + k/sin n0. Fig. 4t № 
т fact, the graph of this equation obtained by giving the para- 
meter k the successive values 0-2, 0-4, 0:6, &c., up to 3'8, the 
distance 515, being taken to represent. 360 deg. and ^ being 
put equal to 2. 

Obviously such a diagram ean be used for the purposes of 
harmonic analysis in place of a diagram of reciprocal-sine 
scales—Fig. 4, for instance, gives the second sine component— 
and it has the advantage over a diagram of reciprocal-sine 
scales of being applicable for just as few or just as many ordi- 
nates as circumstances may demand. The curve to be analysed 
is first drawn on tracing paper so that the wave-length is equ 
to SS, The base of the curve so drawn is next divided up 
into any convenieut number of equal parts according 10 the 
degree of accuracy required, апа ordinates are erected at the 
middle points of the several divisions. The tracing paper 
carrying the curve and its ordinates is then placed on the 
diagram of reciprocal-sine curves, as in Fig. 4, so that its base 
coincides with S,S, and the lengths of the various ordinates 
(shown dotted) are read off by help of the curves. Thus, 1D 
Fig. 4, the successive ordinates are: + 0:16, + 1:32, + 1:85, 
-145, - 296, — 157, +100, —0:50, — 1:45, +195, 4 1:50, 
-0:20. The algebraical sum of these, divided by half the 
number of ordinates, is — 0:19, which is, therefore, the value 
of the second sine component of the curve represented. To 
obtain the value of the cosine component it is only necessary 
to shift the tracing paper parallel to the base through a dis- 
tance 5,0, (representing 90 deg. on the scale of the second 
harmonic) and proceed as before. In analysing symmetrical 
curves, such as alternating-current wave-forms, the half-wave 
trace is placed оп S,5, to get the sine component, and on С.С» 
to get the cosine component. 


* The displacement x must be expressed in angular measure on the 
scale of the 5th harmonic ; thus, in degrees, х= 5 x 360/48. 
T For preparing Fig. 4 I am inde to Mr. Harold Gerrard, M.Sc. 
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diagrams applicable v hen the function y is not in the first 
nstance obtained as a continuous curve, but only the numerical 
Values of the function at a number of regular intervals through- 
out the period are given. 
otting the graph of y from these numbers we might employ 
* diagram like Fig. 5. This is а combination of Figs. 1 and 2, 
iip ordinate being provided on one side with graduations on 
other ai € with a normal scale. 
sunl this composite type of diagram, suppose that the succes- 
ve mean monthly values of a certain variable with a yearly 
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Whilst being a distinct improvement from the point of view 
of general adaptability, diagrams of reciprocal-sine curves are, 
it must be admitted, inferior to diagrams of reciprocal-sine 
scales in most other respects. They are more troublesome to 


construct, less easy to read, and to be accurate the diagrams | 


must contain so many curves that they become overcrowded 
to an impracticable degree, more especially the diagrams for 
the higher harmonics. Ав an aid to analysis, the use of dia- 
grams of reciprocal-sine curves can hardly be recommended 
therefore. It is hoped, however, that a set of diagrams of 
reciprocal-sine and reciprocal-cosine scales may prove of some 
general utility as а simplo kind of harmonic analyser when the 
services of one of the more elaborate forms of mechanical 


analysers are not available. 

Modified Diagrams of Reciprocal-sine Scales.—Certain modifi- 
cations of the reciprocal-sine diagrams will probably suggest 
themselves to the reader. Thus we might wish to render the 


371 


+2'88, —3:68, +264, —0:70, —0:40, +1:20, —3:10. The 
sum of these latter numbers when divided by 6 gives – 0:18, 
which is therefore the value of the fifth sine component.of the 


variable under consideration. 

Sine-scale Diagrams.—Another possible construction for a 
harmonic analysis diagram may also be mentioned, in which 
the unit of a vertical scale at а distance 9 from the origin т- 
stead of being made equal to + 1/sin пө (or + 1/cos пө) is made 
equal to + sin пө (ог + cos no). A diagram of this kind—such 
as that shown in Fig. 6, which represents a “sine scale " dia- 
gram for determining the fundamental sine component—-is 
evidently adapted for use in conjunction with a planimeter. 
Thus, take à wave-form whose true shape as ordinarily drawn 
in rectangular co-ordinates is that of the curve in Fig. 1. To 
prepare this curve for analysis it must be re-drawn on the dia- 
gram of Fig. 6, when it becomes distorted in the manner shown. 
If we now measure the area of the closed loop S,LS,MS8,S,8, 


Fig, 4.—DrAaRAM or RECIPROCAL-SINE CURVES FOR DETERMINING THE COEFFICIENTS OF THE FiFTH SINE AND FIFTH COSINE TERMS: 


To save the labour of actuali 


в reciprocal-sine (or reciprocal-cosine) principle, and on the 
To illustrate the method of 


by meaus of a plauimeter and divide by half the base-length: 
of the diagram, the quotient obtained is clearly equal to twice 
the mean value of узшо, and is, therefore, the required co- 
efficient of the fundamental sine component. 


This type of harmonic analysis diagram has been referred to, 


not because it is likely to prove more useful than diagrams like 
Figs. 2 and 8, but because it is the complementary construction 
to that employed by Slichter,* whose diagram consists of a 
series of vertical ordinates normally divided but spaced at 
irregular intervals, the distance between any two consecutive 
ordinates at a mean distance ə from the origin being made pro- 


portional to sin e. Both Slichter's method and that requiring 
the use of diagrams like Fig. 6 are tedious, however, because 
they involve the re-drawing of the curve to be analysed just as 


&c., ordinates of Fig. 6 (reckoning from S, to S;), | often as there are components to be determined. Hence, although 


e same time the corresponding readings on the | the sine-scale diagram can be made to yield results of cou- 
* Loc. ott. 


od аге, +34, +41, +33, +11, +18, +3'0, «38, 
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siderable accuracy, the time required in using it is likely to 
militate against its general adoption. For this reason it has 
been given no more than a passing mention, and it is left to the 
angenuity of the interested reader to work out for himself the 


+-++-+-+—--+- 


4 4 4 
5 5 .E-5 5655 5 Ès 5-E-s 
? | 

Е < 4 £4 4-Е 4 


D. 
D 
P 


2 2 2 2 
33 ts £3 £3 Е 33 £3 £3 fs Е» 
Ea 4 4. +4 
4, у a= № з Е ® 
5 +5 £5 £s Es. ts. 5 Е» £s i-5.i-5 
4 4 4 


-+--+-+-++-+ 
Fic. 5.—Diacram OF COMBINED UNIFORM AND RECIPROCAL SINE SCALES 
FOR DETERMINING THE COEFFICIENT OF THE FIFTH SINE TERM. 


‘The attached signs refer to the left-hand scales; the right-hand scales 
are to be taken as positive above the base line and negative below. 


details of the various adaptations of which the diagram is 
capable. It will be seen at once, for example, that it is un- 
mecessary to employ the complete diagram as drawn in Fig. 6. 
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Fic. 6.—DIAGRAM OF SINE SCALES FOR DETERMINING THE COEFFICIENT 
OF THE FUNDAMENTAL SINE TERM. 


For if we employ the first half of the diagram only, and plot 
.on this the first half of the curve to be analysed, going for- 
svard from left to right, and the remaining half of the curve 


coming backward from right to left, then the result of carryi 
the tracing point of the planimeter round S,LS,N$, (the close 
loop obtained by this method of plotting) is the same as carry- 
ing it round S,LS,MS,S,S,. 

Further, the half diagram S,S,, Fig. 6, suffices for any given 
higher sine harmonic as well as for the fundamental. Thus, if 
we wish to obtain, say, the 3rd sine component, let the base 
of the curve to be analysed be divided up into 6 equal parts, 
and let the first section of the curve be plotted on the half- 
diagram 5,8, from left to right, the second section of the curve 
being plotted backwards from right to left, the third section 
from left to right, and so оп. The reading of the planimeter 
after it has been carried round the closed curve thus traced 
gives, when divided by three times the length of the base 5,5, 
the required 8rd sine component. The corresponding 8rd cosine 
component is found by using the part of the diagram lying 
between C, and С, instead of that lying between S, and §,. 

It is instructive to compare a diagram of sine-scales employed 


in this way with the Clifford-Perry,* Clifford-Finsterwaldert 
and Wedmore[ diagrams. 


APPLICATIONS OF ELECTROSTATIC SEPARATION TO 
ORE DRESSING.; 
BY F. S. MACGREGOR. 
The possibility of utilising the differences in the electrical conduc- 
tivity of various minerals by giving a part or all of the particles of ore 


an electrostatic charge has for several years been recognised as а 
means of separation, and a large amount of experimenting has been 


Intense Action 


DIAGRAM OF ELECTRICAL SEPARATING MACHINE. 


done along this line. The commercial application of the art of elec- 
trostatic separation has been tried a number of times within the last 
decade, but until only within about three years has success atten 
the efforts. Two factors contributed to this want of success—® lack 
of the proper means of continuous electrification, and a practical 
machine and system of treatment designed to meet the rigorous ге’ 
quirements of mill operation. | : 
Several types of separators have now been perfected, and in this 
Paper is described a means of electrification which has been a com- 
mercial success from its first installation. : 
The type of machine employed is shown in the accompanying 
diagram. It consists of a series of separating electrodes placed one 
above the other. The frame is cast-iron, built in sections, with two 
electrodes to each section, which facilitates easy shipment and also 
flexibility in the number of treatments which can be given the оге. 
À three-section machine (the usual type) is 6 ft. high, 6 ft. 6 in. long 
and 18 in. wide. A feed hopper on the top distributes the ore across 
the first electrode, and it passes by gravity to each succeeding one. 
The mineral particles receive their charge while passing through 8 
concentrated static field formed by two electrodes—one an earth 
rotated shaft, and the other an insulated metal rod. The electro- 
static charging of the electrodes is accomplished by a special elec- 
trical apparatus (using commercial dynamos and transformers), 
which gives either a continuous and steady potential of several thou- 


* Perry, Tae ELECTRICIAN, XXXV., p. 285, 1895. 
T Finsterwalder, “ Zeitschr. Math. Phys.,” XLIIL, p. 85, 1898. 
і Wedmore, “ Jour." Inst. Elec. Engineers, XXV., p. 234, 1896. 


$ Abstraet of a Paper read before the American Electrochemical 
Society. 
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sand volts, or an intermittent charge of great regularity. The | static plant there is different from that in Platteville, for the ore fronr 


strength of the field can be altered at will, according to the conduc- 
tivities of various ores treated. The figure shows the scheme of 
separation, the dotted lines indicating the path of the conductors and 
non-conductors. 

The separating plant at Platteville was started in March, 1908, and 
was the first plant to be equipped with Huff separators. Although 
originally built аз an experimenta] plant, it has been in practically 
continuous operation since then, and is used to separate, without 
roasting, the iron pvrites from the zinc blende, which occur together 
in varying proportions in south-western Wisconsin. The ores are 
milled in ordinary jigs and the lead and lime rock removed. Owing 
to the nearness in specific gravity of the blende and pyvrites, they are 
recovered in the jigs as middlings. containing from 10 to 45 per cent, 
zinc, according to the grade of the crude ore. the remainder being iron 
and the sulphur in combination. Iron above a few per cent. inter- 
feres with the smelting of the blende, and the function of this plant 
is to remove this impurity, making the low-grade ores into high-grade 
smelting ores. 

The plant consists of a wooden frame building. 30 ft. by 40 ft., and 
three stories high. On the first floor are the bins for collecting the 
finished products as they are delivered from the separators. Tha 
second and third floors are separator floors, and in the toweris 
located the screening system. A spur railroad track runs on either 
side of the mill, one for cars of raw ore, allowing them to be unfoaded 
either directly into the mill or into storage bins across the ttack. The 
other track, which is below the mill level. permits at tha same time 
the loading of empty cars with finished products. i 

The course of the ore through the plant is as follow: It is shovelled 
into a wheel-barrow in the freight car, wheeled to scales and weighed, 
then dumped into the feed hopper of the drver; The top of this 
hopper is on a level with the car floors to facilitate the easy handling 
of the ore, and at the bottom of this hopper iṣan adjustable plunger 
feeder. The dryer is of the cvlindrical tvpé, and the shell is 16 ft. 
long and 30 in. in diameter, rotating about/41! revs. per min. Being 
set at a slight pitch, the ore travels grac ually to the discharge end, 
where it emerges bone dry. As the Separation depends on the dif- 
ference in conductivity of the minerals jt is necessary that all moisture 
should be removed. P ' | 

A short drag conveyor carries tha dried ore to the foot of a bucket 
elevator, which raises it to the top of the tower and discharges it into 
а set of screens. There are four giving an oversize. and four other 
sizes, called A, B, C and D. The oversize passes through a short 
trommel to remove any foreign Materials, and is spouted to the first 
floor to a set of rolls, which crush it and deliver it to the boot of the 
elevator carrying the original féed. 

The location of the screens; in a tower permits the different sizes 
to flow by gravity through an iron pipe 2 in. diameter to the top 
machine floor. On this Нооу are placed the rougher machines, where 
the ore is given а rough Split, that is. two products are made, one a 
product higher in zinc гы] the original feed, and the other higher in 
iron. Thus, no matter what the grade of the feed to the mill may 
be (and it varies within Wide limits), a fairly uniform mixture is sent 
to the finishing machines on the tloor below. 

These finishing machines give the final cleaning to the ore, one set 
giving a finished iron priduct, and the other a finished zinc product. 
The middlings from thee cleaners return by gravity to the boot of 
the elevator and mix With the fresh ore. so that no ore leaves the 
system that is not вера е into its proper grades of product. The 
finished zinc product аца finished iron product fall into separate bins 
on the first floor. Thége bins are V-bottomed. and constructed of 
two thicknesses of woéq Hooring with heavy building paper between. 
They are elevated froin the flour so that they may conveniently be 
drawn off into a 1,604 1р. capacity push-car for loading. The car is 
then wheeled to а вп, || elevator and dumped into a hopper on the 
floor level. This feels the ore into the boot of a small elevator, 
which discharges ег into a freight car by means of a goose-neck 
spout, or may be alléwed to discharge to a second elevator in the 
storage bins. From thase bins a ear may be loaded whenever con- 
venient. ! 

Two products of Marketable value are obtained : the iron pyrites. 
hitherto valueless in these Wisconsin ores. is sold for its sulphur con- 
tent, and by reason ef its free-burning qualities, makes a very desi- 
rable product for the acid manufacturer ; and a zine product which 
is. of course, sold for spelter. The pyrite is sold by contract, but 
the blende is sold to the smelters on the open market. With a penalty 
for excess of iron or l«ad it is evident! v necessary for such a plant to 
tum out consistently high-grade products in order to command a 
satisfactory market price. ; 

As a result of the excellent showing of this electrostatic plant. the 
United States Smelting, Mining and Retining Со. decided to put in a 
plant at their works at Midvale, Utah. The function of an electro- ' 


the mine of the United States Company at Bingham, Utah, contains 
about 9 per cent. of zinc in addition to the gold, silver and lead values. 
This ore is shipped to the concentrator at Midvale, where it is crushed 
and milled by the usual methods of jigs and tables. In this concen- 
tration there were formerly two products, one a lead-pyrite product 
carrving the iron and considerable zine, and a tailings carrying zinc 
and some gold and silver values, the object being to keep the zinc as 
low as possible in the lead concentrate. and vet at the same time 
make the maximum'recovery of the gold. silver, lead and copper 
values. The zinc added materially to the difficulty and cost of smelt- 
ing the lead concentrates. and, at the same time, was a total loss.. 
In order to recover this zinc, three products were made in the concen- 
trator. lead-pirites carrying practically no zine, tailings free from 
zinc, and middlings containing about 22 per cent. zinc, the balance 
pyrite and some copper, lead, gold and silver. 

To t;eat these middlings. an electrostatic plant was built near the 
concentrator as shown. Ц is a wooden frame building. 40 ft. bv 40ft. 
and covered with corrugated sheet-iron. In general plan it is the 
game as the Platteville plant—tinished ore bins on the ground floors, 
and two floors of separators. The method of handling the ore is 
somewhat different. The middlings are shovelled from the table 
hutches in the wet concentrator into tramcars, which are pushed by 
hand to the platform elevator at the electrostatic plant. The cars 
are raised to the third floor level, and, after weighing, are dumped 
into a 40-ton hopper. This is built over the drver, and feeds auto- 
matically. After drving, the ore is sreeened. The oversize is small 
in amount and very low in zinc, so instead of re-crushing, it is put 
directly into the finished pvrites. The three sizes are separated, and 
the products drawn from the bins on the first floor into tramcars. 
These are run out of the mill to the loading trestle and dumped into 
freight cars. The pyrite product is smelted near bv, and the zinc 
product is shipped to the Kansas zine smelters. 

The plant is electrically-driven by а 20 н.р. motor, the 15 Huff 


separators requiring about 1 H.P. each. The generating apparatus 
for the electrostatie field is located in а small room on the finishing 
floor, А З н.р. motor is direct-coupled to a generator, and the 
strength of field is controlled from a small switchboard. This elec- 
trostatic plant not only removes the objectionable zinc from the lead- 
pyrites concentrate, but makes it a marketable product, and, instead 
of being a total loss, it is made to produce a profit. The electrostatic 
process in these two plants demonstrates two applications in ore 
dressing, one the custom plant making low-grade ores protitable, and 
the other as an adjunct to a wet concentrator for the recovery of zinc. 
Besides these plants, there is being installed in Nevada a plant work- 
ing on crude silver ores, wherein the ore goes through no concentrat- 
ing machinery prior to its electrostatic treatment. 


EXPERIMENTS IN IMPACT EXCITATION.* 


BY G. W. NASMYTH. 


Swmmary.—In the first section of this article the author shows that 
the Lepel are has a falling characteristic much steeper than those of the 
Duddell and Poulsen arcs and operates on smaller currents. By plotting 
P.D. against arc length a resonance phenomenon was suggested, and the 
maxima observed in the voltage were found to be due indirectly to the 
changing capacity of the arc itself, being caused by corresponding: 
minima in the oscillations produced by the arc. In the succeeding 
rections, on the intensity and frequency of the oscillations, it is shown 
that the minima in the oscillations occur at larger values of the direct 
current through the arc as the capacity in the shunt circuit is increased 
or the inductance diminished, and that the intensity of the oscillations 
increases. ]t is also shown that the frequency of the oscillations increases 
with the arc current and decreases with the arc length, and that the 
formula derived by the author for the frequency of the singing are holde- 
true also for the frequency of the oscillations produced by the new short 


ares between metal electrodes. 


THE CHARACTERISTICS OF SHORT ARCS BETWEEN METAL 
. ELECTRODES. 

The author first reviews briefly the history of * impact excitation ””` 
since October, 1906, when Wien published a short account of his 
experiments. In the same year Lepelt began his work on the dis- 
charge between metal electrodes. By September, 1907, Lepel's 
apparatus had been so perfected that he was able to transmit mes- 


* Abstract of three articles in the “ Physical Review.” | 

t The best descriptions of Baron von Lepel’s system and apparatus are 
to be found in THE ErkcTRICIAN (London), Vol. LXIIL, pp. 142, 157. 
174. 345, 376. 1909: Vol. LXIV., pp. 153, 386, 1900-10. Abstracts front: 
his German patent No. 24,757, filed August 20, 1907, are given in. 


Vol. LXIII., р. 374, 1909. 
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‘sages and musical tones from Slough to Scheveningen, 160 miles, 
using an E.M.F. of 440 volts and 1-5 amperes of direct current. 
‚ The first public announcement of any of the short spark methods 
of generating oscillations was made by von Arco* in April, 1909. 
The Telefunken Co. had experimented with Lepel’s apparatus early 
in 1907. but finding it unsatisfactory in its form at that time pro- 
ceeded to develop its own system. Recently Prof. W. Peukertt has 
announced the invention of а short spark generator in 1906, for 
which a patent application was filed February, 1907, prior to either 
the Lepel or Telefunken Co. applications. 
_ These three short spark generators constitute the chief means 
at present available for producing high-frequency oscillations of 
the impact excitation type. In principle the three spark generators 
have much in common, and experiments and theory dealing with any 
one will have a measure of value for each of the others... The author's 
experiments have been made on the Lepel generator. This is the 
simplest of the three, since it uses direct current instead of alternat- 
ing, as in the case of the Telefunken generator, and it has no moving 
parts, as in the case of Peukert’s apparatus. ES 

Arc or Spark.—The discharge between the electrodes of all tiNee 


generators is intermediate in character between the ordinary arc 


and spark discharges, and in the absence of exact definitions for the 
two terms it is difficult to decide in which class they should be placed. 
From the arc point of view, Lepel's generator is à direct-current arc 
between metal electrodes, the Telefunken arrangement is an alter- 
nating-current arc, and Peukert’s generator is an arc between 
relatively rotating electrodes. Виа’ in general, when the capacity 
circuit is connected, the discharge of all three generators becomes 


‚ discontinuous, and corresponds to а spark-gap. This condition also 


arises in the Poulsen arc, although to a less extent. Von Arco has 
suggested the following definitions: “ By arc excitation one might 


understand that method of producing oscillations by which the rate 


‘of condenser discharges is equal to or about the frequency of the 
oscillations ; by spark excitations, that method by which this rate 
is considerably less." This definition makes the type of discharge 


depend upon the constants of the circuit, and the same generator 


might be an arc or a spark-gap under different conditions. The 
author's experiments on the Lepel generator have demonstrated 
that in many of its general characteristics it bears a marked simi- 
| 000 0:0:01010:0 
CHOKE COIL. 


MAIN CIRCUIT. 


Fic. 1.—D1aGRaM OF CONNECTIONS. 


larity to the Poulsen arc, and for the present it will be called an arc 
whenever the applied voltage would be sufficient to maintain the 
current through the gap if the condenser circuit were disconnected. 
Besides the familiar damped discharge of the ordinary spark-gap, 
three distinct types of arc oscillations have been recognised quite 
generally by investigators in this field. For convenience the author 
has named these types after the experimenters who first produced 
them—viz., Duddell, Poulsen and Wien. The characteristic of the 
first class of oscillations is that the maximum value of the condenser 
current is less than that of the direct current through the arc, so that 
the arc remains lighted. In the second the maximum value of the 
condenser current is greater than that of the direct current through 
the arc, so that the arc is extinguished and re-lighted at each oscilla- 
tion, whilst in the Wien oscillations the maximum value of the 
condenser current is so great that the arc is not only extinguished, 
but is re-lighted in the opposite sense. It is with these oscillations 


that this investigation is chiefly concerned. 


Arrangement of Experimental Apparatus.—In the author's experi- 
ments on the Lepel arc the arrangement of apparatus is shown in 
Fig. 1. The source of E.M.F. was а 500-volt shunt-wound dynamo, 


_direct connected to a two-phase 900 revs. per min. induction motor. 


A large water rheostat made from an old oil barrel, together with two 
Cutler-Hammer rheostats arranged for connection in series or 
parallel, each having a maximum resistance of 200 ohms and a cur- 


ee a TUER ELLA LL cM MCCC MEM MC C c cC 
* Tug ELECTRICIAN, Vol. LXIII., p. 89. See also pp. 332, 379, 461 
and 720. For the relation апа comparison of the Lepel and Arco 


: systems, see also Vol. LXIII., pp. 228, 325, 617, 661; Vol. LXIV., 


. 726, 763 and 947. 
ш Тнв ELECTRICIAN, Vol. LXIV., p. 361. See also р. 550. 


rent capacity of 1:5 to 2-5 amperes, constituted the resistance in the 
circuit. The choke coils were two solenoids, each of 0-0296 henry. 
In the condenser circuit a variable number of Leyden jars, having а 
capacity of 0:00188 mfd. each, were connected in parallel. А 
Weston direct-current voltmeter of the d'Arsonval galvanometer 
type, with a 600-volt and 150-volt scales, was connected across the 
arc, and a Weston millivoltmeter, with a 5-ampere shunt, was con- 
nected in series with the main circuit, as shown. The intensity of 
the oscillations was measured by an unshunted hot-wire ammeter 
containing no iron and giving à maximum deflection at 7 amperes 
of direct current. The position of the ammeter when used for 
measuring the oscillations is shown by the dotted circle in the 
primary circuit. 

After experimenting with various forms of the Lepel apparatus, 
it was found that with flat copper plates water cooling of the elec- 
trodes was unnecessary, as the radiation to the air was large, and 
the generator seemed to work better, if anything, as it became 
heated by the discharge. The author's first experiments were made 
with brass and copper plates. The results obtained when either 
metal was used as cathode were fairly satisfactory, but the pitting 
of the brass plate, due possibly to the volatilisation of the zinc, was 
found to be a source of great annoyance and to make the oscillations 
inconstant by changing the arc length. Two electrodes of sheet 
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copper 1 їп. thick and 6 in. in diameter were then obtained. These 
were carefully surfaced in а lathe with a sharp tool set at an acute 
angle, and were then rubbed with sandpaper and oil. The con- 
necting wires were at first soldered to the. copper plates, but after 
they had been melted off two or three times they were fastened to 
screws set into the edges of the plates. Thepe electrodes were found 
very satisfactory. The oscillations are more irregular when the 
surfaces of the electrodes have been rubbed with emery cloth than 
when oil and a sandpaper block are used. On the other hand, the 
vapour of the oil (ordinary machine lubricating oil was used) seemed 
to have a marked effect in steadying the arc conditions. 

Very good electrodes may be made from the hard rolled copper 
plate used in the photo-engraving processes. The surface of this 
copper is very smooth and flat, and it holds its shape well on account 
of its hardness. If this copper sheeting is used, it is unnecessary 
to turn the plates to a flat surfaceinalathe. ‘The plates need only be 
rubbed with fine pumice stone and oil, and then with a piece of wood 
carbon and oil, and the surface is almost perfect. Contact with the 
connecting wires may be made by means of & piece of tinfoil held 
down by a small weight. 

Any kind of paper seems to work well as ап insulator and as а 
source, when disintegrated by the discharge, of the hydrogen and 
carbon atmosphere which the aro requires for satisfactory working. 
For the sake of uniformity in conditions, W.S. & B. Paragon type- 
writer paper in legal size sheets was used in all the quantitative 
experiments. In thickness this paper is very closely 0-05 mm. per 
sheet. Mica rings were tried without success, as the discharge 
occurred either at the edge of the mica, or, if this were prevented, 
by cutting a sufficiently deep groove in the plates, the discharge took 
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place through the mica instead of across the air-gap. То start the 
are various devices may be used, the most convenient one being to 
short-circuit the arc and then suddenly break the short-circuit with 
an oil switch, thus bringing the full pressure of the inductive kick 
of the choke coils to bear on the gap. If the edge of the hole in the 
paper has been charred, by a match or some other means, the dis- 
charge will start as soon as the P.D. is applied. 

As in the case of the Poulsen arc, the Lepel generator may be made 
to give increased power by connecting several arcs in series. By 
starting the ares one at a time separately and then connecting them 
together in series the author has been able to make as many as three 
ares run on 500 volts impressed E.M.F. This was only possible at 
relatively large currents, however. A better way to obtain increased 
power at a given impressed E.M.F. is to connect two arcs in parallel, 
each with its own choke coil and resistance in series. 
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The method of generating oscillations by connecting ares in 
parallel in this way was discovered by the author in 1907, sct forth 
under the title “ An Improved Form of the Duddell Singing Arc."* 
Later the attention of the author was called by Mr. Duddellt to a 
lecture given in England before the Institution of Electrical En- 
gineers, їп which practically the same principle had been used. 
The author had overlooked the reference to the earlier work, and is 
glad to take this opportunity of acknowledging tho priority of 
Duddell in discovering the method of generating oscillations by 
connecting arcs in parallel. 

The characteristic Lepel curve for an arc length of 0-15 mm. when 
the arc is generating oscillations is shown in Fig. 2. For currents 
much larger than 4 amperes the are becomes inactive and the oscilla- 
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tions cease, probabl y on account of the flatness of the curve for large 
currents. For currents less than 0-7 ampere it is difficult to obtain 
steady conditions on account of the steepness of the curve. The 
readings of the direct-current instruments arc, of course, average or 
Integrated values. 

The relation of the Lepel are characteristics to those of the Poulsen 
arc are also shown in Fig. 2. The lower curve for the Lepel arc 
gives the corresponding characteristie when the condenser circuit 
18 disconnected. One reason for the greater effectiveness of the 


* THE ELECTRICIAN, August 20, 1909, р. 747. mE 
„ТТнв ELECTRICIAN, August 27, 1909, p. 799. 
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Lepel arc is due to the steepness of the characteristic т the region 
of small currents in which it operates. Even at larger currents, 
however, the Lepel characteristic seems to be much steeper than that 
for the Poulsen arc. The separation of the two curves is also scen 
to be much greater than that for the Poulsen are. The product of 
the difference of the voltages of the two characteristics by the cor- 
responding amperes may be taken as a measure of the power con- 
verted into oscillations. Since the characteristic “ without oscilla- 
tions " varies but little for the different arc lengths, a comparison of 
the characteristics “ with oscillations " will furnish a means of 
finding the arc length and current which will transform most power 
into oscillations and give the greater efficiency. It was found that 
with the author's apparatus the maximum power and efficiency are 
obtained at an arc length of 0-2 mm. and with a current. between 
1.0 and 1:5 amperes. 

In attempting to find the change in the characteristic curve when 
the are length was varied, apparently discordant results were 
obtained. For large currents the voltage increased with increasing 
arc length, as in the case of the Poulsen arc, but for small currents 
the voltage sometimes increased and sometimes decreased with 
increase of arc length. Ш was then decided to make a systematic 
exploration of the whole characteristic field, taking a hundred or 
more observations at each arc length under different conditions and 
at different times, and drawing a smooth curve through the observa- 
tions. The results of these experiments аге shown in Figs. 3 and 4, 
representing more than a thousand single observations. It is 
evident from these curves that for small currents (e.g., 1 ampere) as 
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the arc length is increased from 0-1 mm. to 0-2 mm. the voltage 
increases ; then as the arc length is incrcased to 0-5 mm. the voltage 
falls off rapidly at first, then more slowly, and begins to rise again 
as the length is increased to 0:6 mm. И cross-sections of the curves 
are taken in this way at constant currents, and the P.D. across the 
are plotted against the are length. the family of curves shown in 
Fig. 5 is obtained. 

This suggested а resonance phenomenon, and tests were at once 
made to determine whether the effect was а true one corresponding 
to something inherent in the short spark form of excitation, or a 
false effect due to some peculiarity in the measuring instruments. 
The substitution of another voltmeter, and. morcover, its high 
resistance, precluded the possibility of resonant oscillations through 
the voltmeter. Tho clue to the cause of the phenomenon was 
obtained accidentally, and it was suspected that the curious varia- 
tions in the arc voltage as the are length was increased might be 
due to the change in the capacity of the arc as the distance between 
the plates was varied. A rough computation, using 1 as the dielec- 
tric constant of the paper and gas between the plates, showcd that 
the capacity of the are varied between rather wide limits, from 
0-0016 mfd. at 0-10 mm. are length to 0-00023 mfd. at 0-70 mm. 
Accordingly, a variable air condensor was connected directly across 
the arc, and the values of the are voltage and л 
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are length used was 0-25 mm. and the direct-current ammeter 
reading was maintained constant at 2-5 amperes by varying the 
resistance in the main circuit. The results are shown in Fig. 6. 

In Fig. 6 the variahle capacity in parallel with the arc is plotted 
as abscissa, with the direct-current voltage across the arc and the 
corresponding intensity of the oscillations indicated by a hot-wire 
ammeter as ordinates. The capacities corresponding to arc 
lengths of 0-05, 0-10, 0-15 and 0:20 mm. have been marked, and the 
left-hand boundary of the figure, with no capacity in parallel. cor- 
responds, of course, to the are length of 0:25 mm. actually used. 
The resistances in series with the arcs have not been plotted, but the 
resistance curve is approximately the reciproca! of the voltage curve. 

It is apparent that the voltage curve with varving аге capacity 
corresponds qualitatively at least. with the voltage curve for varying 
arc length at 2-5 amperes shown in Fig. 5. The maximum in the 
voltage in Fig. 5 occurs at an arc length less than 0-15 mm., while 
in Fig. 6 the maximum occurs at a capacity equivalent to an arc- 
length slightly more than 0-15 mm., as calculated. The discrepancy 
is due in part to the manner in which the plates forming the arc 
electrodes were arranged in the two experiments. Further experi- 
ments showed that the maxima observed in the voltage in Fig. 5 
are due chiefly to the changing capacity of the ате itse'f, аз the arc 
length is varied, and that corresponding to these maxima in the 
voltage there are minima in the oscillations produced by the arc. 

At small capacities the condensers will charge up quickly, the 
number of discharges per second will be great, and the sparking 
potential] will be low, since the gas will remain ionised to a large 
extent. The intensity of the oscillations, as measured by a hot-wire 
ammeter, will be Jarge, and the average direct-current voltmeter 
reading low, partly on account of the low sparking potential, and 
partly because the charging time, when the voltmeter reading is 
obtained, is relatively small compared with the dischirging time, 
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when the voltmeter indication should be relatively small. At large 
capacities, on the other hand, the quantity of energy liberated at 
cach discharge is large, the trains of oscillations will last a long time. 
and their effective value will be large even though the number of 
discharges per second is relatively small. A large reading of the 
hot-wire ammeter should, therefore, be obtained. But the resistance 
of the are will be small while the large current is flowing through it, 
and the time of each discharge is large compared with the time of 
charge. In this case also, thon, the average voltmeter reading will 
he small. Between these limiting cases a low value of the oscilla- 
tions may result from a low value of the group frequency. duc to 
high sparking potential, and a low value of effective oscillation cur- 
rent, due to small capacity. The time of charge will be relatively 
great and the time of discharge relatively small. giving a large value 
of the average voltmeter reading. "The minimum in the oscillations 
should correspond with a maximum in the voltage, therefore, and 
this effect is observed in Fig. 6. 

The reason for the shift of the maxima into the region of larger 
are capacitics as the current is increased is clear from this explana- 
tion. If the direct current from the generator is increased. the time 
required to charge the condensers will be decreased. This is the 
same effect as would be produced by a decrease of capacity. То 
neutralise this effect the actual capacity would have to be increased, 
thus restoring things to the same condition. In other words, as the 
charging current is increased the maxima should move over into the 
region of larger capacities or shorter arc lengths, and this is the 
effect found experimentally. 


To test the assumption that the sparking potential required to 
break down the insulation inereased as the are current was diminished 
a Braun cathode ray oscillograph was connected across the are, 
so that the maximum deflection of the rav by the electromagnetic 
field measured the maximum instantaneous or sparking potential 
across the are. Experiment veritied this. 

If horizontal sections are taken through the family of curves 
shown in Figs. 3 and 4 the variation of the current through the are, 
as read by the direct-current ammeter, is found to hive maximum 
and minimum values as the arc length is increased while the voltage 
across the arc is maintained constant. This is chiefly an effect due 
to the capacity of the arc, and is explained in the same way as the 
variation in voltage at constant current was explained, the two 
phenomena being complementary. 

An alternative interpretation may be given to the curves if we 
assume that the voltage across the are depends not merely upon the 
direct current through the arc. but rather upon the effective are 
current, or the square root of the sum of the squares of the direct 
current and the oscillatory current. According to this interpreta- 
tion, when the oscillations are at a minimum, corresponding to a 
critical value of the capacity of the arc, the effective current through 
the are would be small, and the voltage across the are would rise to a 
maximum even though the direct-current ammeter reading is kept 
constant. 

Investigators who have used the ordinary spark-gap as a means 
of producing high-frequency oscillations have long been familiar 
with a similar phenomenon. For a given constant applied voltage 
at the high-tension transformer or induction coil there is a definite 
spark length which will give a maximum current in all the circuits. 
It is possible that this effect is due in part to the intluence of the 
capacity of the spark, but it is probable that the variation of the 
sparking voltage and spark resistance with the spark length plays 
a much more important part than in the case of the short are between 
large electrodes. А more marked effect has been observed. by 
Duddell* in the secondary current of an induction coil when a mer- 
cury interrupter was used to make and break the primary current. 
It is probable that the resistance of the spark-gap in Duddell’s 
experiment plays a relatively more important part than in the 
phenomena of the Lepel are. 


(To be continued.) 


FLOUR MILL POWER SCHEMES.' 


BY W. CRAMP, M.SC., AND B. E. STOTT. 


In dealing with this question the authors first consider what pro- 
portion of the total cost of a sack of flour is to be placed to th? account 
of power. For the purposes of comparison the following items are 
assumed as belonging to the power capital aecount: The cost of the 
actual power plant, and the cost of land and buildings should also pro- 
perly be added, but the value of this item is so variable that when 
included it is specially mentioned. In other cases it is omitted. 

The following combined rates of interest and depreciation are 
assumed : On buildings 7} per cent., and on plant 121 per cent. The 
following items make up the total cost of power: Interest and depre- 
ciation on capital outlay, cost of fuel and water, labour. oil waste 
stores, «е. When these items are all considered it will be found that 
th? cost of power will vary from 2d. to 6d. per sack of flour produced, 
depending upon the size of mill. locality and other specia! conditions. 
The saving, therefore. to be effected by careful design and running of 
the power plant is quite sufficient to make it worth while to watch the 
costs in these days of keen competition, 

Of the special conditions which affect the cost of power, that of site 
or locality is probably the most important. Given the site of a mill 
the cost of each sort of fuel immediately follows, and the output of the 
mill has then a direct bearing upon the choice of power plant. To 
cover these two items, “ site” and '* size,” all flour mills are divided 
into three types: (1) Large port mills, (2) large inland mills (assumed 
to be near an industrial centre), and (3) small country mills. 

Each system of drive his its own advantages, but it so heppens 
that there is always some part of the plant which is better driven 
electrically thin direct. For every complete flour mill plant consists 
of: (а) Intake plant and silo, (b) wheat cleaning plant. (c) mill 
proper, (d) warehouse. “Between these the total power is generally 
divided in the following proportions: (a) and (d) 12 to 14 per cent., 
(^) 18 to 22 per cent., (c) 60 to 70 рег cent. Not only is th?re this 
difference, but while (c) has an almost constant load. and runs 140 
hours per week, and (5) and (d) are also nearly constant. and run 


* THE ELECTRICIAN, Vol. LXI., p. 796, 1908. "T 
T Abstraet of а Paper read before the National Association of British 
and Irish Millers. 
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As regards systems of generation, two are of importance—i.c., con- 
tinuous current and three-phase alternating current. Either may be 
used with success, but there is no question at all a3 to which is tho 
better. Alternating current, besides giving steadier running and 
smallerspeed variation with load, Ваз great advantages from the point 
of view of insurance and capita! cost, especially as regards transmis- 
sion; while it is extremely flexible as regards pressure, and therefore 
very suitable where both lighting апа power are required. It als» 
lends itself particularly well to cases where a number of motors аге 
to be started together. 

Certain generel conclusions are drawn from figures given in the 
Paper, Since electricity cin rarely be supplied in large quantities 
(4,000,000 units per annum) at less thin 0-34. and in small quantities 
at [233 than 0-54., it seldom enters asa competitor against steam, gs 
and oil. Turbo-electric drives are only of value for large mills, where, 
however, they stand pre-eminent. For country mills suction gas and 
oil are about equal, and when ground space and cleanliness аге of im- 
portance the Diesel engine is to be preferred. For increasing the 
power and economy of existing plants the exh:ust steam turbine 1з 
often of value; but it will not as a rule justify it; inclusion in a new 
plant. Of electrics! systems three-pha i? a!terasting current is to be 
preferred for all purpos23—2ven where on!y part of the plant is driven 


nearly always for the same hours, (a) is variable, and runs for a 
number of hours which depend upon the capacity of the building. the 
arrival of wheat and other conditions. Further, from insurance and 
о{һэг causes, (b) is always cut off from (c), while often (a) and some- 
times (d) occupy entirely separate buildings. Jt thus hippens that 
in almost all cases there is а portion of the plant which is more con- 
veniently and economically driven by electricity. This is the more 
easily arranged since electric light is now the rule ; and, therefore, it 
is only necessary to provide a larger generator and switchgear to dea! 
with electric light and all plant that is situated at a distance, scattered 
as regards position or intermittent in operation. 

A comparison of th? schemes will make clear (АИ the second can 
only be better than th» first when the arrangement of th» mill is such 
ЩИ the motor and generator losses are more than saved by improve- 
ments in the drives obtained. In the last case the boiler and gene- 
rator and some of th» cable losses are borne by the зарр!у company ; 
and when millers compare #2 price per unit at which they сап 
generate with that offered by the supply company, this fact should 
be remembered. Asa heat engine at low temperatures and pressures 
the turbine is more effective than th? steam engine. A combination 
of the two, therefore, results in more power being developed per pound 
of steam, and if the load can be divided between turbine and engine 
in the proper proportions this is sometimes the best stezm system. 

With the exception of those items mentioned above, the power 
scheme may vary very considerably in its mzin features. There are, 
however, certain essentials which every such scheme must possess : 
(1) Reliability. — Тз point is regarded as of th? very first importance. 
It ва sine qua non that the prime mover should be able to run for 140 
hours per week with the minimum of attention. (2) Regularity of 
Movement, —1t is essential that tho speed and turning moment of th? 
prime mover should be very regular. (3) If direct driving is to be 
adopted the speed of the prime mover should be such as will allow 
good rope drives on to ths main shifts without the intervention of 
gears or countersh ifts, otherwise electrics! tran mission is necessary. 

Th: authors next consider in some deteil the various classes of 
steam plant thit can be used, the advantages and disadvantages of 
each type being considered. Turbines are not adaptable to mill work 
owing to their high speed, and as regards running cost, there is little 
to choose between high and low-speed engines. A combined engine 
and turbine may often, too, be used with advantage. Gas engines, 
except those of the Diesel type, are not suitable for mill work. 

In considering the question of electrical working the authors draw 
attention to the fact that if in many cases it is advantageous to trans- 
mit power electrically from steam, oil or gas, it will be much better 
to take power straight from convenient mains to any set of 
machines, and there utilise it bv a motor direct connected to the line 
shift. The absence of coa! smoke or fumes. the small space required. 
the absolute regularity and ease of control. are points that should 
eppeal to all millers; and when electricity can be obtained at a 
reasonable price per Board of Trade unit. doubtless it will attract the 
consumer, It is all a matter of disposition of plant and price per unit. 
In some respects Hour mills are at a disadvantage as compared with 
other industries. since there is little or nothing to be gained by sub- 
dividing the drives of an ordinary flour mill; so little of the plant 
Is Intermittent in use, and the bulk of the machines must go as one 
unit. It would not pay. for instance, to drive the roller mills by 
independent motors, as the looms in the modern weaving shed are 
arranged, and the same applies to purifiers and centrifugals. On the 
other hand, the load factor of a flour mill is such as should tempt the 
most pampered supply company, since the main load is regular day 
and night, and by careful arrangement the auxiliary load can be put 
On зо аз to avoid th» central station peak. These points should not 
be lost sight of when millers are negotiating for a supply ; nor should 
they forget that if the milling engineer is to get the best out of a 
piece of ground h» should be informed as to whether electrical driving 
із to he adopted before the buildings are even planned. 

The best arrangements for a stexm-driven mill are not necess wily 
host for one that has motors to its shafts, and thore are, besides, 
differences in detail which must be allowed for. Опе of the chief of 
these is the speed of the line shifts. Certainly, if motors are to be 
uscd to their best advantage belts and rope: should be avoided 
Wherever possible, This involves raising the speed of the roller mill 
shafts from 200 to about 350 revs. per min., and the centrifugal and 
purifier shafts mav go even faster. АП such auxiliaries аз hoists, 
pumps, fans, &c., should be equipped with individua! motors, and the 
main drives themselves are usually most satisfactory if split up so that 
one or more motors take th» roller mills, and other motors are 
arranged to take the purifiers, centrifugals, &e. There is no reason 


electrical] v. 
Suppose that at some port a number of millers were to combine 


their energies, and mak? use of on? large power plant, what is the best 
that could be done in the cheapening of power? Suppose a case of 
three mills situated about 100 yds. each from th? site of the central 
power station, and requiring eltogether about 4.000 r.H.pP. Steam 
turbines with electric drive could provide energy for about 2d. per 
sack in th» case of a plant of 100 sacks’ capacity, and since any de- 
crease of this cost would, in the case of distribution to several mills, be 
more than compensated by cable losses, 2d. per sack may be taken аз 
about the limit for the supposed case. Besides steam turbines there 
are only two economical ways of dealing with such a scheme: (1) 
Putting in Mond раз producers, leading th? gas to boilers after passing 
through a recovery plant and burning it to produce steam which 
would drive the origins! steam engine. (2) Putting in Mond gas pro- 
ducers with recovery p'ant, leading the gas to gas engines with electric 
enerators and distributing clectrieuly. 

If the mills are already equipped with up-to-date boilers and 
engines the first method would save a good de of capital outlay and 
still show a small saving over individual stem plants. How much 
the saving would be it is impossible to say without knowing the exact 
conditions under which the plant worked. It is. however, safe to 
state that a capital outlay of £12,000 would be involved, and that the 
saving would only run to about id. per saek. This arrangement, 
therefore, cannot be recommended, since it involves too many diffi- 
culties for too small а result. Of course, the above saving is nett 
after allowing for interest and depreciation on capital outlay. It 
may be stated thst under such conditions the price of power per 
sack could not be less than 1.754. 

The second scheme would involve a greater expenditure, which, 
however, would be amply repaid, thus the power cost per sack pro- 
duced would be, when ample margin is allowed for all eventualities, 
about lid., against 144. bv any other arrangement. 
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Earth Currents and the Telegraph.—A recent article in the 
" Elektrotechnische Zeiischrifo ” deals with this subject, and 
it is pointed out that when a single line is connected to earth at 
both ends it is traversed by а curreat not usually exceeding 
1 т Шату., but this may rise considerably during magnetic 
storms. The following facts appear as the resuló of re- 
searches made on this quesiion. Wires running north and 
south experience siconver curre its than those running east and 
west; the currents are less the shorter the line; the currents 
undergo periodic variation, the daily and уеалу tluctuadions 
following those of the earths magnetic field; and unusual 
fluctuations of the earth currents accompany unusual discurb- 
ances ш the earih’s magnetism. The cusiomarv carth cur- 
rents do not interfere with telegraphy upon ап ea7ched circuit, 
because even the most sensitive relay doe: not operate at such a 
low curzeat. In times of severe disturbance, however, the 
interference may become very great, and even prevent the 
why, by proper electrical connections, th» whole of th» motors in the transmission of ие In that case (wo са th-return г 
mill should not start at one time ; and when the miller has his own | Clits may be combined into a single unearthed Oe or 
generating plant, thay may be arranged to start up all together in | telephone circuits may be combined. to vield one telegraph 
absolute synchronism with the engine. ‘circuit without mterfering with its use for telephony. 
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Contributors and Advertisers will please send their copy for Contri- 
butions and for new Advertisements and changes in running 
Advertisements not later than first post on Wednesday next week. 


ELECTRIC TRACTION ON MAIN LINES. 


The position of electric traction on main lines at the 
present time appears to be that, although some engineers 
are sceptical as to the value of electrical methods in such 
cases, electric traction. on main lines is, nevertheless, 
making steady progress. The New York, New Haven & 
Hartford Railway affords a fitting example of this fact, 
and a Paper by Mr. W. S. Murray, of which our readers will 
find an abstract on another page. is an important record of 
the results obtained on this line. 1t is particularly gratt- 
Íving to see the very great reliability of service that has pee 
obtained under electrical conditions of working. the author s 
figures showing that the eleztrie service is now more than 
twice as reliable as the steam service on the line. Apart, 
however, from recording the satisfactory results obtained, 
Mr. Murray preaches the gospel of standardisation. the 
creed being single-phase supply at 11.099 volts and a fre- 
quency of 25. As to the last-mentionod figure, engineers 
in this country will not cavil at the frequency suggested, 
as this has already been adopted with satisfactory results, 
though Continental engineers do not seem to be so unant- 
mous in favour of this figure, and it is quite possible that 
the lower frequency of 15 periods may be favoured more 


siete 
——_ 


e 
mal, 1й Л) 


средс Бауи" 
е 
Т, СОМА 


SPAPER Lavy 


V]. olor лы 
iS," Mm 
METRE 
EDITOR Len 
quietum, 0 9 
ee of pni ЧА 


fiort ix 
филе 


ü Vit, 
mad maz 
Ja of zen 
+ by ii м 
B 

ing, Tom. 


‚ Ар: Л 


(ем! 
time 00 
supe 
Ter eee 
“fait 
TV "Mt 
Ж 


™ — e —— om 


THE ELECTRICIAN, JUNE 16, 1911. 


379 


strongly. Nevertheless, a frequency of 25 has its advan- 


tages, and it is largely used. 


With regard to the operating pressure, on the other hand, 
So far, in this country, a 

pressure of about 6,000 volts has been adopted for single- 
phase working, and therefore in all probability the tendency 
would be to favour this pressure unless good reason can be 
It 15 certainly important 

that а uniform pressure should be adopted to facilitate the 
interchange of traffic, though this is more particularly so 
with suburban traffic than with main line traffic, because 
multiple unit equipment is likely to be used with the former 
It 

is not very feasible, however, to separate suburban from 
Probably a lower pressure than in 
America would be permissible, for the simple reason that 
there should not be any difficulty in arranging for the 
supply of energy in this country from large towns or from 


the position is not so clear. 


shown for something higher. 


whereas locomotives would find a place in the latter. 


main line trafic. 


power companies along the route. 


Finally, there is the question of the single-phase system 
There certainly 1s much 


being used fur main line traffic. 


to be said in favour of this system for main lines, whatever 
may be the case on shorter lines, and Mr. Murray goes so 
far*as to say that the first cost of the single-phase svstem 


is not more than 85 per cent. of its next best competitor, 


and its operating costs are less than this percentage. 
There are one or two interesting points of detail to which 


Mr. Murray refers in the course of his Paper. 


is in regard to the use of a subsidiary steel wire for the 


overhead transmission, this wire being used for the contact 
In this wav the copper wire 


made by the collecting bows. 
can be reserved solelv for the transmission of electric energy 


and is not subjected to any serious wear. So far, in this 


country, this form of construction does not seem to have 
been adopted. In the case of the South London branch of 
the London, Brighton & South Coast Railway, which is the 
only instance of a single-phase line in Great Britain on which 
there is a dense traffic, the usual copper wire is emploved, 
and it has been found that the wear 13 extremely small. 
Theoretically, at least, it seems to be the right course to 
restrict the use of copper to the transmission part of the 
overhead construction and to use steel for supplving the 
contact, as the cost of renewal of the steel would be much 
less than that of copper. As to whether this would really 
be so in practice it is not so easy to sav, as the additional 
steel wire must add something to the first cost, and if the wear 
is really very trifling it may not be worth while to incur 
this additional expenditure. It has sometimes been 
thought that a steel wire would not wear satisfactorily 
owing to corrosion, but no such difficulty seems to arise 
because the wire is always covered with a film of grease 
from the bows. 

Another point ou which Mr. Мевклу touches is the use 
of batteries for a traction system of this kind, and he gives 
his opinion emphatically against their use. It is well 
recognised. that a battery enables the energy to be genc- 
tated more cheaply under certain conditions by levelling 
up the load; and this increased cheapness may more than 
offset the loss due to the inefficiency of the batterv. It is, 


One of these 


however, purely a question of the character of the load, 
and Mr. Murray points out that if clectrie energy is used 
for handling freight. traffic as well as passenger traffic the 
load can be so adjusted as to be very satisfactory from the 
In this connection it is well to bear 


station point of view. 
in mind that there is more than one class of locomotive 
used on a railway. The express locomotive 15 by no means 
inefficient, and it can be used fairly efficiently ; but loco- 
motives used for handling goods, and particularly those 
used for shuuting, тау be ‘worked very inefficiently. Mr, 
Murray, in fact, as the result of tests, gives some very low 
figures and points out that the electric locomotive, when used 
for shunting, can be emploved to advantage and may have 
a very high rating owing to the intermittent nature of the 
work. |t seems not improbable that if electric traction on 
main lines is to justify itself, it will do so by embracing all 
classes of work and not by restricting itself merely to the 


handling of passenger traffic. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN ОФое, post 
free, on receipt of published price, adding 84. for books published under 3. Add 


10 per cent. for abroad or for foreign books.) 
афо 


The Principles of Electric Wave Telegraphy and Telephony. 
By J. A. Fresne. M.A., D.Sc., F.R.S. 2nd edition, (London: 
(Longmans, Green & Со.) Pp. xviii. +906. 283. nett. 

Prof. Fleming's well-known treatise remains in iis second 
edition quite its former self in siyle and method, though it has 
increased some 50 per cent. in bulk. Jusi as when it was first 
published nearly five years ago, 16 forms a very comprehensive, 
up-to-date account of all the scieni'tie aspects of wireless tele- 
graphy, and it still deserves to be accorded the premier place 
as а book of reference on the principles of the subject. The 
additions and improvements found in this new edicion are, of 
course, those due mainly to natural progress; but the oppor- 
tunity has been frequently taken of correcting errors of omission 
and commission noticeable in the first edition. Among new 
maicer may be mentioned a good account of recent measure- 
ments of dielectric strength, and of the absorption of electric 
waves by the materials of the surface of the earth, the latter 
especially being very fully treated. The recent theory and 
experiments, mainly due to German writers, on the resonance 
phenomena in coupled circuit is given great aitention. The 
author. though describing jusé as fully as before the very bad 
method of measuring small mutual inductances between two 
coils (a method consisting In measuring the tocal self-induc- 
tance of the two coils in series and in opposition). now, fortu- 
naiely. gives prominently a deseripcon of beiter methods and 
50 removes a reproach that many people musi have directed 
against the first edition. Among other new matter worthy of 
mention are the inveresiing results of Abrahanv’s and of Love's 
calculations of the field round a Herizian oscillator. 

Looked at as a whole we conclude that this second edicion is 
even more encyclopedic than the first. Ti is difficult to think 
of any paper or publication bearing directly on wireless tele- 
graphy that is not referred to, and in а greater or less degree 
discussed, in this new big volume. Perhaps the chief faults 
of the work will, in time to come. be accounted to arise out of 
its author's desire to make it an all-embracing book of reference 
rather than a balanced expository treatise, This eriticism is 
only strengthened by the fact that the index, ihough obviously 
laboriously and carefully compiled, is soon found io be bui an 
ln perfect guide to the contents of the volume, — Finallv, though 
the reader may close the book with the feeling that it is here 
and there a little out of touch with actual practice, he must 
admit that it is а marvellouslv rich store of the book-lore of 


the whole subject. W. Н. ЕссьЕх, 
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Die Elektrische Fernübertragung von Bildern. Dv Dr. ВовЕкт 
Pour. (Brunswick; Е. Vieweg & Son.) Pp. viii. 4 45. М.1.80. 

Electricians who feel disposed to pay any attention to the 
telegraphy of photographs, writing, sketches, &c., will do well 
to study this little book, as it deals with most of the early 
systems and experiments of any importance, while treating in 
a later chapter of Prof. Korn’s original method, which was the 
first to come into actual commercial use. 

A considerable amount of space is devoted to the question 
of synchronising the transmitting and receiving apparatus, 
and, as a matter of fact, synchronism still remains the vital 
problem when working over long distances. In the Korn, 
Belin and Thorne-Baker systems, as at present arranged, the 
revolving drums of the apparatus make a revolution in two 
seconds, while the circumference of the drums is about 7 in. in 
each case. An error of a hundredth part of a second would 
thus distort the picture about a thirtieth of an inch—quite 
enough to deteriorate it seriously. 

The most interesting process of telegraphing pictures is un- 
questionably that in which selenium is used to record the 
densities of different successive parts of a transparent photo- 
graph. Curves are given showing how Prof. Korn has over- 
come to а great extent the effects of inertia of the selenium 
cells, and his own method and Dr. Bidwells are described 
in detail. On the other hand, the description of the telauto- 
graphs of Bakewell and Korn can hardly be looked upon as 
satisfactory, as in the cursory description given of the latter it 
13 Impossible to deal with the extraordinary advance made bv 
Prof. Korn with his Einthoven galvanometer method of recep- 
tion. 


THE PRINCIPLE OF THE STATIC BALANCER. 
BY C. C. HAWKINS. 
(Concluded from p. 345.) 


Summary.—The theory of the static balancer is here developed on 
simple lines by the superposition of the component currents, An actual 
case is worked out numerically. 


The simplest way of looking at the problem is to take the 
centre of the balancer as being саге and, therefore, as re- 
maining as a fixed datum at zero value. The third wire before 


Co1Co4 + Cos 


) 


Fic. 6.—OvT.oF-BALANCE COMPONENTS IN 2-PHASE CASE, 


connection to the centre is at potential /,, which may be posi- 
tive or negative. We have only then to ask what currents сл, 
Con Con Ск, SUperposed respectively on the four portions of the 
armature and each flowing from the point of low potential to 
the point of high potential, will lower ог raise thie potential of 
the middle of the neticork to zero. Each of the four portions 
of the armature will have its circuit completed by a share of 
the balancer and of the network resistances, so as to form four 
cireuits which may be regarded as independent (Fig. 6). Thus, 
in В, there flows е = Су + c,; and in p; there tlows e; = (3 + С. 
Hence, to complete the сисин, ey., of c4, we must take 
n,. O3 б» and p. пали 

Тһе | ЕЕ. 8 which are represented by cells in Fig. 6 
are in the two-phase case equal in each of the four circuits, i.e. 


n Cu, _р.). or half the difference in the volts lost over 
e) se 


the two sides of the network due to the direct current C,; this 


| аай 


E.M.F. is supplied by the armature induced Е.М.Е. in опе 
portion and is, so to speak, saved in the adjacent portion, since 
the currents are in alternate directions in adjacent parts. 

The coils being assumed to be wound on a common соге, Jet 
L2l-M, where l is the leakage flux per unit current which 
is not linked with both coils and M is the flux duc to unit cur- 
rent in one coil which also passes through the other coil, те, 
their mutual inductance. The mutually induced E.M.F. т 
each coil is the ғате = M ey - >), but in opposite direc- 

( 
tions relatively to the centre. 
The principle is then shown by the four equations— 
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which would yield the numerical values of c4, Cop &c., and, as 
shown in Fig. 6, their directions are alternately clockwise and 
anti-clock wise. 

Only one distribution of the instantaneous out-of-balance 
components can satisfy the conditions, aud their numerical 
values continually alter as rotation proceeds and 4 changes from 
0 to 1, when the process begins again. Strictly speaking, 
therefore, the E.M.I".’s self- and mutually-induced by the out- 
of-balance components would Вахе also to be taken into account 
as shown above, but, being small, they may be neglected. | 

All the out-of-balance components are in general dissimilar, 
and when Fig. 6 is superposed on Fig. 3e, Fig. 7 is obtained, 
from which it follows that a/l the resultant armature currents 
are dissimilar so long as the tappings to the balancer and the 
brushes divide the armature into four portions. 

The out of. balance currents in each limb of the balancer are 
in the same direction relatively to the centre, ie, both outwards 


С; = С, + Cc 


С, O,- 09 


М м 1 е * е А ‘ 5 'ES 
Fic. 7.— FINAL DISTRIBUTION OF CORRENTS Ею. 8. —N UMERICAL V ALUES 
IN SYSTEM WirTH 2-PHase BALANCER. IN ASSUMED Cask 


or both inwards, and in Fig. 6 or 7 the outward direction is due 
to the fact that the positive side of the network has been 
assumed to have the lesser resistance and therefore to be the 
more heavily loaded: if the negative side had been the no. 
heavily loaded, the components of Fig. 6 must be reversed. 
The ont-of-balance components in the limbs of the balancer 
are also always dissimilar except when q =}. 

The out-of- balance component in each section of the armature 
is in the opposite direction to that of its adjacent neighbour 
(Fie. 6), but they are additive in each limb of the balancer anc 
in each side of the network. | 

The total out-of-balance current is, therefore, numerically 


4 | 
( о — Си б = с, 3 F Coi + C5 t Ca 


The simple case of у =} need alone be considered,* and we 
E.M.F. self or mutually induced by the out-of-balance curre" 


тере o il 
* The grounds for this statement are given more fully in Journt 
LE. , loc. cit., р. 714. 
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О о———5—5—д5—5—д5—5——5 
If, therefore, half of this sum, but of opposite sign, is added 


themselves may be neglected ; under these circumstances the 
to the potential of the centre, the potential of each brush is 


shares of the total out-of-balance current are, фе! | 
C,  2R,+R, altered similarly and they become of equal numerical value 
| but of opposite sign. The new potential of the centre is then 


бе б тёбе бе 
Ín В,, о 04 0? 2 R, + R, + Ку | 2 
In R РРР C 2h, +R, the required divergence ы has е be found, or 
n ge Tu т в | 3 
2 о: 2 В, +R, +h, (+ 


The total out-of-balance current is , 
C, — C, - C, (R, - В.) mu . 


and in general for » phases, when 9=4 it is 
С К, 
jm (ps). — RE 
The new terminal voltage between the brushes is the differ- 
ence between the potentials of (7) and (8), i.e., when g=4, 


d - f 3 (E - Lg? = 155) —i(2p + R,) - OR, ~ (Cos = o) Ru 


Е. 


and with у = 3 in the two-phase case, 
W=(R ER +R) .......... (5 
U'=2R Ry +p(R, + В, + Ra) + В (В+ К„ +42). (6) 


The numerical valucs* for the case of the 250 kw. dynamo | 
di 


above described, if we make р = 0:16 ohm, will be (Fig. 8), 
po eI (а о) ом е» 
Е, КУЛООСУ АО КО Edo wu eR = 220 volts 3 dl dt dt dt 
Voss ms 200 » The E.M.F.'s self- and mutually-induced by the out-of-balance 
Jue ОИ nt. EL currents may again be neglected, and under this assumption, 
nC с оовоо ооо ооо оо овое TET So when gsm, "E 24 p К,)у, 
DU TETTE воесоо сос ое ое готовое ооо өөө зо = 0-714925 | 03 0? U' 
ооо ә о» е өф о ооо restos ооо у эз ооз о ёа носе eee Е 73-504 | Further, at this moment, 
C insists: TEORA Е о amperes "e a di, от 
Out-of-balance current In hi, ............ ==33'258 —,, 1(2p+R,)=E,—E,-L, 7 T, rug aL. 
Out-of-balance current in В, ............ =40252  , | | me I | 
Out-of-balance current in each limb of Therefore the new tem nae voltage between Jj iuc 13 
balaneetb. ideo re uy Ebene tni Penta oa —=36'152  , cese asp ср du oq _; (В- vh, 
Additional los3 of terminal voltage ...— 0175 volts Bees Rat ta ИТ + "dt 077 R=. [i> 
Resultant terminal voltage............... —499:825 ,, Pe Ore ie, ae 
Resultant divergence of centre poten- | ? I=" / M as (R, — RR 
= 68 ,, tee E ~ (Lo? - Lj i) С, Jo +, (10) 


JH X M 

The last figure shows how much the equality of the voltaga 
on the two sides of the network has been improved as com- 
pared with the initial J,, and this value for the new diver- 


gence remains to be proved. 
The brushes which, before the connection of the third wire 


to the balancer, were at potentials of equal numerical value, 
hut the one above and the other below zero, have their poten- 
tials changed as follows. Starting from the centre, which has 
been assumed as earthed, by the path o, b, 4, the potential of 
brush d is positive, or above zoro by the amount 
C, у \ da dc т Р den; с, 
т (т 
| А ш itt 
" li. de pu n ; - 
+ E, —L. Б. kah . "(| "+ + Cos JE, ° { 
ап1 tlie potential of the brush f by the path o, а, f is negative 


As compared with equation (1) it will be seen that the last 
term is an entirely additional loss due t» the presence of the 
out-of-balance current; the terminal voltage is lowered with 
an assumed constant, Е, but the amperes in К, are raised and 
the total output is improved. Thus, in our case of g= 4, the 
additional loss of volts із 0:175, making v,,=499°825, divided 
botween R, and К. in the proportion of 256/712; 213:113. 
The total output is, therefore, 

In Ri, 256 712 volts x 166776 amperesz 120 kw. 
In R, 243:112 volts x 540-25 amperes— 131 kw. 


Total= 251 kw. 


From what has been stated above, it follows that a division 
of the actual instantaneous currents с; and c, in the two limbs 
of the balancer into au alternating current { and an equal 


or below zero, its ve i 
~ ps i uid jo. fn share of Cy, so that ES 
- (oi eL Lp N х) E 
2 / dt dt \ dt dt Е; 
„Со_; 
Cu > — 1 


x "Tm le З С, i ) D 
-F І,“ PM O+ „+ —C 3 R . o 
st ? al 3 ut LEE 70 ( ) 


Their sum gives the arithmetical diference between the two 
new brash potentials, viz., 
CES le / dc ‚ de. 
US - | ур 2 (+, jat B 2 
) р (ca + с), { dt dt к dt dt 
At this instant L, may be assumed equal to L, and both = ye 
the inductance of one-half of the armature winding; it can 


then be shown that 
C [ de 2v deg, dey «С; 1 
C46. 9-1], 03.4, 7705... и) хр. 
db R 3 “\ dt dt dt dt k, 


is only true when the self-induced and mutually-induced 
E M.F.’s are neglected and y=}. Yet with practical values 
for the quantities it is at other instants sutliciently near to the 
truth to make it a useful approximation. If a current through 
one limb of the balancer directed outwards from tbe centre 
junction is regarded as positive, while a current inwards to- 
wards the centre is regarded as negative, we can then say that 
the alternating-current component has its sien fixed in accor- 
dance with the time, and, as it flows through two limbs in series, 
is J- in one and — in the other. The direct-current component 
is half the total out-of-balauce current in a two-phase balancer, 
1 


Tlie above sum is, therefore, 
=-0,/ к) -l (С | 
0 \ p э dt dt 
a A dc dey, 
zu ee О Е 
EN dt d t dt dt 


OC ; 
or, if there are л phases, is "9, and in every limb has the same 
ДА 


sign which is fixed once and for all according to which side of 
the network is the more heavily loaded; it is outwards and 
positive if у. is positive, or К> К,, and the + side of the net- 
work is the more heavily loaded, while it is inwards and 
negative if the divergence of the centre potential from the 


mean is negative. 


The two latter terms being in any case small and negligible, 


this reduces C R, Y ] Я + 
(p + P — /` 
0 2 Ce ys 2f. /. ә 5 (1 1) 


"iM The refinement in the following figures is necessary in order that Since C= Сое сз 
tha principle may be brought to the test of numerical calculation and К, m 
оо п me олаш voltase in each of the Dr. P. [йү C RR. A ct T к.) 
checked. ' iter is w "à in practice the data =» уы . TE 9 /’ 
he writer is well aware that in | УВК, O'R +R, j J 


R, and Б, can only be very roughly guessed. 
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when 4-4. Whence 
Cy ПНВ e • (12) 
(+k) (P e c -RR, 
» Zu 
; R, 
a QR e) 
and "P ВЕСЕННИЕ ННЦ " . (13) 


9 

7 Que R)(^ 2: К, 
n 2n 

where R, is the effective resistance of the network on the 

negative side, so that j, is positive when R, is > R.. The 

average difference between the terminal voltages on the two 

sides of the network is, of course, 2 j 

It must then be emphasised that the amount of the out-of- 
balance current or its percentage of the full-load current is not 
a function simply of the terminal voltage between the outers 
and the resistances of the network ; it cannot be stated until 
the resistances of the balancer itself and of the armature are 
fixed. Further, so long as the balancer has any resistance, у. can 
never disappear, and the degree of perfection of the balancing 
depends essentially upon the resistance of the balancer and 
armature. 

From given values of Ц, and R, and of v., it is only the 
maximum possible out-of-balance current with perfect balancing 
that can be stated, t.e., the ideal when /,=0 and the voltage 
ou either side of the network is the same. This ideal value of 

В p 
C, is E E whereas actually, from equations (12) and 
(13), we have 


1 Eom В, - В, _ И k, +R, 
" | - | RR: Jos RR. 
„үр, 
B Bond (Rie кд( +) (11) 
о 1 ВВ. a T ONE ЕТО : | 
| (Ry +R.) (^ ) ERR, 
P Ure R, – К 


J^ RE ов derum ж ж ж м bag 

Неге (1-х) indicates by how much we tall short of the 
ideal, and the smaller the fraction x the better. 

It is also evident that C, cannot be stated unless с, „15 known, 
and it has been shown that г, not only pulsates but is affected 
Бу дог Cy: hence, €, should be expressed in terms of an 
assumed constant №,. But if the excitation js raised when the 
balancer is connected so that v, is raised to equality with V, 
when there is no balancer (and in practice V, would be main- 
tained at its required value across the outers), we have 

(RIR) + : 
fe п 2n А 
y e equa cem xpo des DD 
(+R) (о) qun 
n 2n 
Г, 
so that . is then also the fraction which the new divergence is 
of the initial without any balancer fur the same value of the 
terminal voltaze at the brushes. 

The complete impracticability of a non-inductive balancer is 
evident from a short consideration. The effective value of the 
alternating voltage impressed upon the balancer depends upon 
the wave-shape апа so upon the ratio of the polar arc to the 
nole-pitch, just as in a rotary converter, Assuming provision- 
ally a sinusoidal wave, the eflective voltage applied to one 
phase of the balancer (:.е., to one of the coils, not between the 
si whatever the number of phases; if, there- 
fore, the balaucer were a simple ohmie resistance withont in- 


ductance, the effective value of the natural alternating current 
T 


. е ү 

‚ and its maximum value — 
9 ^5) › nS 
у. [ -р 


The ratio of this to the share of the total out-of-balance cur- 
rent which the phase carries would be 


slip-rings) is 


r 


in any phase would be 


V. 1 
Ten A ED ВВ, 
Суз ИЛ p (i= RYT a) 
2 nhuh. 


Since the moment of maximum alternating curreut would, with 
a non-inductive balancer, coincide with passa;e of the phase 
past the brushes, the armature resistance term in equation (16) 
vanishes, so that 


(Ri + RJ” 
n 


t= 


(R+ RJ)" + В.В. 
и 


and the ratio finally becomes 

Toy. CUN В, + К, : : 
| | Сол (H,-Hjr 
It thence follows that so long as the balancer is non-inductive, 
Imas must necessarily be larger than Со’, or the actual current 
in each limb must at least, for a part of a revolution, have its 
direction reversed, as shown in Fig. 9, and this is always tlie 

case on light loads, when C,/n is less than Inas, | 
The curve of current in either limb is therefore alternating, 
but with the waves symmetrical not about the zero axis but 
about a horizontal axis at a height equal to Cg/n. 


(17) 


Га 
- 


lá Y e 
The average alternating watts of the phases are then n. -~= 


Op 
T TM (QU HO -- x) 


ue . When the generator is well loaded, 

p rR. T 
3 

Ve , even if tlie 

К, +R. 


- 


alternating watts in balancer 


the useful output is not far different from 


output in network 
R +R, 1- 


load is unbalanced, so that the ratio 


becomes approximately = ( 


be cde domos 

IG 2l1!R,itis- . < 
2 o w 

nating watts would be 1} times the useful output, from which 
the impracticability of the non-inductive balancer is evident. 


and if we assume 


8 ti io "o | 
If, therefore, х = 0:25, the alter- 


Current» in Balancer 


<— и Q-. 


Fic. 9, 


А very low ohmic resistance, such as will make the potential 
difference of the two sides of the network nearly equal, must 
therefore be combined with a counter E.M.F. to check the 
excessive waste of power aud inetliciency of a simple resistance 
when the slip-ring tappings draw near to and pass under the 
brushes attheepoch of maximum impres:ed potential difference. 
This is secured by making each limb hizhly inductive, 50 that 
the natural alternating current is limited rather by the re- 
actance 2т/1, than by the resistance. Its effective value now 


V, 

ə уо pa. 4.9.97, Where L= the inductance of one 
2 VB Sp + dot PL? 

phase, and by making L large enough we become practically 
independent of p, and the ratio of In., to C,/n can be indefi- 
nitely reduced. One effect, as has already been mentioned, 13 
to alter the moments of time when the alternating current of 
each phase passes through zero or a maximum, but more im: 
portant is the lesser amplitude of the alternations or pulsa- 
tions iu the current. If the several phases or limbs are wound 
on entirely separate cores and have no common magnetic 
circuit, then, as L is increased, the time during which the Hux 
is actually reversed becomes gradually reduced, until, for 4 
certain value of L, the flux is never reversed, but simply varies 
from B,,, to zero. With a still further increase of Г, the flux 
varies from a maximum to а minimum, but always remains in 
the same direction, во that we have, in effect, a constant mag 
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petic Нах upon which is superposed an alternating flux. The 
greater the amount of the inductive action, the flatter becomes 
the curve of instantaneous current, until in the ideal case of a 
very high inductance, the core of each phase will carry approxi- 
mately a constant flux corresponding to half of the out-of- 


balance current. 
When the limbs are entirely separate magnetically, 


tend to impart to the cores an initial and permanent mag- 
netisation upon which would be superposed an alternating 
magnetisation ; the result would be an unequal change of flux 
in the two limbs for the same variation of the current on either 
side of the mean, 2.е., an unsymmetrical hysteresis loop, and 
the simultaneous values of dB/dH in the two limbs, or, which is 
the same, of L; and L,, would not be the same at each instant. 
In this case the normal division of the total out-of-balance 
current between the phases at any instant is altered, and 
adjusts itself automatically to the changing conditions, or it 
may be said that the imaginary division of the current in each 
limb into its alternating and direct-current component is no 
longer 50 true а representation of the facts. Butas soon as the 
two limbs of the balancer are wound over a common core, if 
the direct-current out-of-balance components could be arranged 
to magnetise this common core in opposite directions, they 
would cause no resultant initial flux, and the alternating flux 
would alone remain. This can always be secured without any 
difficulty so long as the balancer has an even number of limbs, 
9, 4, 6, &c., which can be arranged in pairs, and this has, in 
fact, been shown in Fig. 1, where the out-of-balance components 
either both outwards from or both inwards to the centre will 
neutralise one another magnetically, We then return to a 
magnetisation varying between equal positive and negative 
maxima of flux, giving a symmetrical hysteresis loop and equal 
instantaneous values of L; and L,=L, as originally assumed. 
The difference in the ampere-turns of the two limbs is now the 
magnetising force, and the rise and fall of this difference simply 
reproduces the natural alternating current which magnetises 
the common соге and supplies the requisite counter I5. M.F. 
To design the static balancer 15 is then only necessary to 
remember that the winding of each of the » phases must carry 


En would 


ad 


1 
;th of the total out-of-balance current p/us the natural alter- 
V, 


nating current, which would arise if the effective voltage . 
were applied to the phase. 2/2 
The problem of design usually presents itself as follows. It 
is, with given resistances of the network, by what percentage 
may the voltaze on one side be permitted to exceed the true 
mean voltage? If not given, the resistances of the network 
must be approximated, Let у = the fraction which the excess 
voltage on one side may be permitted to be of the true mean, 


i.e. - 79 Then from equation (13) the resistance p of each 


phase of the balancer must be such that 
p_ УКК, _ Ra 

п R,—R:—y(R, +R) 2 

yn. RR: R, 


zy 


Е, LO 
А рм л nj 2 


‚ (18) 


(19) 


The value of Cy with the shunt circuit included can also 
be given in simple terms when y=}. Without any balancer 
Е 

C == Ч . ° • . 
(В + КӘК; + К | 
В +В.+8, ^" 
where В, is the resistance of the shunt, and the current 


through the network is C, = C, — c, where c, is the shunt cur- 
rent. The full expression for W' is then the denominator of 


C, instead of simply R, + В. + R, and 

B, -RC - cof (Rt BIR. ув 
NONE S NN 
+В, + В.) + EGG Hip TE) 


a inaccuracy in the denominator of C,, due to the addition 
0 the shunt circuit, is negligible, and allowauces can be made ! 


for the resistance of the series magnet winding in the values 
assumed for В, and R,.* 

In the two-phase case one winding is placed on each limb 
of the closed magnetic circuit, or, preferably, half of each phase 
is wound on each limb, as in Fig. 10. In the four. phase case, 
cither two separate two-phase choking coils may be employed, 
or, better, the two magnetic circuits have a common yoke, the 
section of which is approximately 4/2 times the section of 
either core (Fig. 11) ; in each pair of phases the coils may be 
wound one over the other or intermixed. The six-phase case 
requires a three-legged choking coil either as in Fig. 11, but 
with limbs of equal section, or with three limbs at the corners 
of a equilateral triangle, united top and bottom by three-armed 


stampings. 
To Blip-Rings 


To Slip-Bings 


C. 
Fic, 11. 
FOUR-PHASE BALANCER. 


Fic. 10. —T wo-PHASE BALANCER. 


In all cases the advantage of increasing the number of phases 
is to distribute the out-of-balance current more uniformly over 
the armature winding and so to lessen the power wasted and 


reduce the local heating near the armature tappings just as in 


а rotary converter. It is not, however, worth while to go 


beyond six phases. ` | | 
The three-phase arrangement stands quite by itself, inasmuch 


as it is not possible to annul the constant flux unless the 
middle wire connection is itself woun1 round each of the three 
cores to the amount of one-third of the number of turns on each 
limb of the balancer winding proper, i.c., sufficient to counter- 
act the direct-current ampere-turns of the three phases (Fig. 
12). Unless this device, due to Prof. Steinmetz, is adopted, 


the cycle of flux-density in the iron core is carried out fairly 
high up on the curve of magnetisation, and, in consequence, 
the hysteresis loop and the hysteresis loss is greater. 


To Slip-Rings 


The 


Middle -Wire 


Fig. 12.—ТикеЕ-РНАЗЕ BALANCER, 


extra expense of adding a fourth slip-ring is, therefore, usually 
warranted by the greater economy in working. 

An objection to the use of static balancers may finaliy be 
mentioned ; it is that difficulty may arise when they are used 
with two or more dynamos working in parallel, unless the out- 
of-balance current is fairly small as compared with the current 
of the smallest generator. It is, therefore, best adapted to the 
case of a single generator in a large installation, e.y., of a 
factory which uses appliances of low and of high voltage. 

* In the three-phase case the denominator of equation (21) becomes 

2k) R, +26, T R. t Ва) +26408 + В. + А . К,,), 
апа in the four-phase case, 
2H, В, + ZR + В. + Ва) + 


R, ‚В, 
2 (Rit Re+ 4 ). 
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CORRESPONDENCE. 


armes dama 


THE NOMENCLATURE OF PRIMARY AND SECONDARY 
SOURCES OF LIGHT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: И practical units in any branch of engineering are 
found to differ from scientific unita, it need not be assumed that 
there is any conflict or confusion. The measurements of pres- 
sure as a head of water in feet, or аз а pressure per square Ich, 
or in atmospheres, or even as millimetres of mercury, are all 
unscientific. The scientific unit is the dyne per square centi- 
metre, and the International Physical Congress at Paris in 
1900 recommended that it should be called a barie. Nome- 
body else called it a barad, and the meyabarie was so inviting to 
others that nothing was done. Meanwhile the dyne per square 
centimetre is modestly waiting outside the engineers office 
(gossiping no doubt with а poundal), until the dyne has got 
taken on. We still graduate our steam gauges in pounds per 
square inch. 

There are two primary physical quantities in photometry 
the one, luminous intensity, commonly called candle-power, 
and the other luminous flux, the unit of which is the lumen. 
From a point source of I candles there is a luminous flux of 471 
lumens. One candle-power is therefore the luminous flux per 
steradian or unit solid angle. The secondary quantity called 
illumination mav be defined as the illumination produced by 
1 c.p. at a distance of 1 ft. on a surface facing the light, or by 
the lumens per square centimetre. I do not, as Mr. Murphy 
suggests, object to the latter mode of defining illumination, but 
the question is, Which is the most convenient method for engi- 
neers and borough surveyors 7 I agree with Mr. Murphy that 
the rating of a projector lamp in candle-power is generally 
meaningless. 

In electric and magnetic units, 4z is sometimes discovered im 
unlikely and apparently useless places. Attempts have been 
made to put it in a convenient place by so-called rational sys- 
tems of units. Oliver Heaviside proposed that a unit magnetic 
pole should be defined as the pole from which unit magnetic 
flux proceeds. A pole thus defined would have a strength of m 
units if it attracts or repels another equal pole placed at a dis- 
tance d centimetres, with a force of n?/izd? dynes. The 
Heaviside units would all be incommensurable with our practical 
units. Giorgi made the ingenious proposal to eradicate 4r from 
the units of current. magnetic flux, &c., and to plant it in the 
permeability or dielectric constant of ether or air where it 
would trouble nobody. 

Mr. Murphy asks whether I would prefer to measure the den- 
sity of a magnetic field in terms of feet and unit poles. Setting 
aside the fact that I should probably turn my rule over and use 
millimetres, if the measurement were feasible, I find mvself 
debarred for the simple reason given by him, “unit poles or 
unit charges do not exist.” Why he prefixes this statement by 
“ fortunately for the practical engineer,” is not clear. But the 
analogy must not he pushed too far. The trouble about mag- 
netic poles is that the lines of force from them seldom radiate 
from a point in straight lines. An advantage in optics is that 
the radiation is in straight lines, and except in unusual elrcum- 
stances, the source may be regarded as à point. In other 
words, the law of inverse squares applies, and when Nature is so 
obliging as to work to this law, engincers are generally glad to 
take advantage of и. In optics we may use 4т or drop it, 
whichever is most convenient, without affecting our units. | 

] have pointed out elsewhere in connection with this question 
that there are three ways of measuring rainfall : First. tons per 
acre or cubic feet per square foot—-that is, three dimensions of 
water and two of land ; second, square feet per lineal foot, as in 
gauging the section of a river, two dimensions of water and one 
of land ; or. as rainfall is commonly described, inches on or at a 
point, one dimension of water and none of land. АП three ате 
convenient. According to the reasoning of Mr. Murphy, Mr. 
Carl Hering and others, the last method is an anomaly. Though 
the schoolmen calculated how many angels could dance on the 
point of a needle, no quantity of water can rest on a point. The 
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expression of rainfall in inches is an economy of dimensions 
derived from measurements made with a rain-gauge. In 
general, an engineer does well in avoiding quantities with re- 
dundant dimensions, though at his leisure he may reflect that 
some have been suppressed. 

The projected area of a candle-flame in a horizontal direction 
is about 0-4 sq. in. Since it emits 1 ep. the specifie brilliance 
of the flame may surely be described as 2-5 c.p. per square inch. 
Mr. Murphy savs that ‘if the light source has area it cannot 
(except bv a conventional licence) be measured in candle- 
power." Does this conventional licence refer to the fact that 
it is not a point source? This is the sort of question which 
often confronts an engineer. Не has to determine the error 
involved and consider whether he is justified in neglecting it. 
It can be shown that at a distance of 9 in. the light from a 
candle-flame is about 1 per cent. smaller than from a point 
source. That is less than the error of observation with sucha 
source, and 9 in. is a smaller distance than is generally used on a 
photometer, At 6 in. the difference would be about 2 per cent. 

While in various theoretical considerations, the conception 
of luminous flux is a necessity and 4 must put in an appearance, 
I maintain that for other purposes there is nothing unscientific 
or illogical in using candle-power as the unit of luminous inten- 
sity, candle-power per square inch or per square millimetre as 
the unit of intrinsic brilliance, and the foot-candle as the unit of 
illumination. Two letters by Mr. Roger T. Smith in recent 
numbers of the “ Railway Gazette " show that illumination is 
often a more important quantity than candle-power for the 
practical engineer.—] am, &c., 

Westminster, June 13. A. P. TROTTER, 


IMPENETRABLE TARIFFS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I have before me the copy of a speech made a few days 
ago by the chairman of a large electrical engineering company 
on the occasion of their annual mecting of shareholders. 
Amongst other things it contains the following statement: 
М It must also be remembered that in this market of free 
Imports we have to meet the competition of most powerful 
continental manufacturers. who with their home markets 
secured to them by impenetrable tariffs ave able to work at а 
good profit," &е. By " powerful continental manufacturers " 
I suppose the speaker means, principally, German manulac- 
turers. If so, I cannot understand how such a statement 
passed unnoticed and without protest from those present at 
the meeting, some of whom must surely know that the German 
tariff is anything but impenetrable. at least as far as it appli? 
to electrical material. The import duties levied in Germany 
on electrical goods of English origin work out at about 2 to 
43 per cent. of the value for motors, $ to Ц per cent. of the 
value for glow lamps, 3 to 4 per cent. of the value for turbo- 
generators, whilst lead-eovered cable and а few other classes 
of goods pay no import dut y at all.—I am, &c., 

London. June 10. C. PrEFFER, General Manager 

A.E.G. Electric Со. (Ltd.). 
A QUESTION OF IDENTITY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: А post card signed ^* J.5.7, recommending the recipient 
to read some article in a periodical, has been widely circulated ; 
and those of my professional friends I have met since have 
asked me about it. Мау I use your journal to tell those l 
have not met that I am not the “J.S.” who wrote the post 
card? I never recommended anvbodv to read anything. 1 
ат. &c., | | J. SWINBURNE. 

Westminster, June 15. 
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Electricity Supply in Italy.—According? to the 7 Elektro 
technik und Maschinenbau," there were last vear 250 gas works 
and 7,127 electricity supplv stations in Italy; 5.148 of the 
latter only supplied private plants. Тһе total gas consump- 
tion was 8,180 million cubic ft., and the total electricity con- 
sumption 113 million kw.-hours. The electricity consumption 
increased 18 per cent. over that of the previous vear. 
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wire is recommended by some to prevent this, but fencing round the 


TROUBLES ON OVERHEAD POWER LINES.* chief danger points seems to be the only remedy. 
Hcr cL ee Trouble has frequently occurred through the guy-rods not having 

s been set т a direct line with the pull. The safest plan is to undercut 

In the first instance, the geographical direction of the line has a | the kole for the plate. and cut a slot in the ground for tho rod ; this 
decided influence on the effect of atmospheric disturbances, so far | isturbs the ground very little, and the guy needs little attention 
as Į have observed in this country ; here it is, I think, common expe- after. "I 
rience that the most troublesome lines are those running north and Outside links should, of course, be avoided when possible; but 
south, or in wave form over high and low ground. This, unfortu- | 526108 that they are frequently unavoidable, a few notes may be of 
nately. ія bevond our control commercially. | interest. The jumpers from the main line to the branch line links 
As to the spacing of the conductors on the towers. It is ackuow- | 27е sometimes connected straight on to the metal carrying the link 
lodged, 1 think, that the correct arrangoment of condactors is that | contacts. This is hound In time to cause trouble if the links are on 
with the apex of the triangle on top; and T think that where over- | è separate pole. owing to the constant movement gradually loosening 
head earth wires are used, it would always be better to carry the top | the links. The jumpers should invariably be carried to a ре 
eross-arm out. so that the outside carth wire would be at least 18 in. | insulator on the link pole, and then connected by a lead as flexible 
clear of the outside conductor if апу sag or breakage took place. | 1% possible to the link contacts. The older type of links were usually 
This would enable the line to be kept in commission until a repair | саге on the top of pin-type insulators; these were very incon- 
could be effected ; and I have an idea that from the protective point venient to handle, and the á uspended ре пошкан De Used: 
of view this arrangement might be better. It is important to carry all wiring to the links on the top of the frame, 
With insulators the chief troubles experienced beyond faulty | 59 35 to allow the space below them to be absolutely clear for operat- 
material (which is rare nowadays) have been through flashing-over 
caused. by lightning, or by birds, and I fancy the bird trouble is the 
greater. [ sav this because of the numerous instances in which birds 
are found at the foot. of the pole in question, with signs of burns. 
With regard to flashing-over caused by surges and lightning. it 
appears that little damage is usually caused by the actual tlash-over. 
hut a fractured insulator is nearly always caused by the are following 


ing safely, 


— 


DISCUSSION. 


Mr. BERNARD Price thought it was always necessary in overhead work 
to have some means of curing the trouble after it had taken place, as well 
as endeavouring to design lines so as to prevent it. If they had a long 
transmission line, such as was now in use in that district, they must, in 
considering the effect of lightning, distinguish between two possible effects 
—the local effect on the line, and the etlect on the sub-stations and the 
stations at the end of the line. ‘The local effect was extremely difficult 
to avoid entirely. The earth wires over the lines were probably of some 
advantage, but it was still very difficult to prevent damage to insulators, 
especially in severe storms. It might be possible. by increasing the size 
of the insulators, to prevent almost entirely, if not entirely, the induced 
effect from a neighbouring flash, but it seemed impossible to safeguard 
against a direct flash on the lines, for that must cause damage to the insu- 
The metallic ring around the insulators was said in America to gto 

a long way towards safeguarding the insulators. It had not been tried 
here, and it would be a matter of considerable difficulty and expense. 16 
was very unusual to find two lines damaged in the same storm on tho 
same route, so if one arranged the network by running the lines feeding 
а given section or district by different routes, in a given storm no two 
lines at one point would be affected. Thus, local effects on the lines need 
not cause a stoppage of supply unless the automatic tripping gear on 
switches should fail. or the effect was transmitted to apparatus in the 
sub-stations or stations at the end of the line. His experience was that 
they were still very far from having an entirely satisfactory safety valve 
for high frequency effects at stations. There was also the question as to 
whether overhead line troubles would not be very much reduced when 
higher pressures were used. In the course of 12 months they would be 
running lines at 80.000 volts in that district, and judging from the pub- 
lished experience of companies operating at 100,000 volts, many of the 
present troubles might be expected to disappear. He believed that in 
the region of 100,000 volts they were reaching a point where the insulation 
provided for the lines approached that necessary to deal with the 
high frequency overhead effects that took place at times of lightning 
discharge. 

Mr. A. E. GrBBs noticed that the author had omitted all mention of one 
cause of trouble with overhead power lines, namely, pilot cables. The 
birds brought the sportsman with his gun, and trouble followed. Often 
the shot only just penetrated the lead sheath, and the trouble did not 
show itself till the next rain-storm. А pointofinterestin a long overhead 
power line was that, while still dead and free at either end, quite a heavy 
shock could be received from it. When building a long line it was neces- 
sary to earth it at frequent intervals. The charge was not due to а light- 
ning storm, but would be there on an absolutely fine day, more especially 
if there was a high wind. On a fine, dry. windy day one could get a big 
shock from the lines. 

Mr. G. А. Wers corroborated the point mentioned by Mr. Gibbs, and 
said he found that he could obtain a much heavier discharge from the 
lines when there was a very intense зип. He once had troable with some 
guard wires owing to expansion and contraction, resulting in break- 
axes; he got over the difliculty by using eve bolts about 2 ft. 6 in. long, 
and placing spiral springs of suitable dimensions between a back plate and 
the crossearm. This arrangement answered perfectly. Nome such 
method must be beneficial to the conductor, as when contraction took 
place (provided the springs were suitably proportioned to the length of 
line) there would be no elongation of the conductor, the contraction being 
taken up by the springs. 

Mr. G. NowraN thought it possible to protect a line by having a non- 
inductive resistance always on the line. In regard to the binders, the 
breaking of power lines was not always caused through the binders being 
too tight, or the wind, but it was caused by an electrical effect. because 
at high voltage a long stretch of wire not supported would get up a move- 
ment depending on the frequency. 

Mr. G. T. Ресмв believed that after extensive experiments in Canada 
it was found that 75,000 volts gave the highest commercial efficiency, 
and he thought that arresters gave more trouble than the inductive 


the flash-over. 

With regard to the lines formerly in use, erected on shorter poles. 
$ great deal of trouble used to be caused by objects being cither 
hlown over the lines and guard wires, or maliciously thrown over. 
А great source of trouble during high winds, which is not, by the way, 
confined to lines with short poles, is from long strips of gum-tree bark 
and branches. These are often carried quite long distances. The 
iron wire trouble has sometimes been very serious in certain districts, 
and particularly so since the wire does not easily fuse and clear itself. 
Main transmission tower lines are not very subject to these troubles, 


lators. 


being so much higher. 

With reference to lines coming down through breakage due to 
faulty material (which is raro). or burning through broken insulators. 
è point of interest is the method of binding the conductors on the 
insulators. From the repair-gang's point of view, and I also think 
from the point of view of cost. the ordinary binding wire is perhaps 
preferable to any form of clamp. In any case, the line has to be 
pulled up and repaired, but if clemps are used оп long spans the 
strain at the moment. of breuking is bound to bend over a certain 
number of insulator pins, which would have to be replaced ; whilst 
with binders the copper slips through and saves the pins. Turning 
to the long-span construetion with suspension type Insulators for 
shackling at corners and certain definite distances and pin-type 
Intermediate, several breakages of the suspension type have occurred. 
It is generally very difficult to diagnose the trouble; in only one 
Instance have we found an undoubted case of puncture. In some 
cases it is, I believe, owing to the straps not bedding properly on the 
porcelain, any extra strain during verv high wind cracking the porce- 
lain. and the shock breaking through the other insulators in series. 
In several instances—-in fact, in most- it has been possible. after 
the first trip caused by the БгсаКаче. to continue to keep the linc in 
service, the shackles on the other side of the tower supporting the 
conductor, It has been suggested that the loop between the two 
sets of shackles should be carried on a pin-(vpe insulator above the 
Coss-arm, instead of below. as is customary. E think. however. that, 
«pert from the additional cost. the chance of being able to keep a line 
Inservice until a convenient time for repair is greater with the loop 
The reason for the conductor itself generally 


'urning is contined to the U pieces of the sus- 
When a line runs 


below the eross-arm. 
holding up is that the | 
pension insulators, which clear themselves. 
through а dip. trouble is sometimes caused by the line having been 
originally pulled up too tightly during the hot season. On the first 
frosty night it contracts and pulls away from the binders, in some 
cases even coming in contact with the eross-arm above. 

With regard to pole lines in soft ground. great care has to be ob- 
served in avoiding chances of wash-outs during heavy rains, Also 
In such cases it ja essential to put plenty of wind-stavs. In any long 
length of straight line where poles are used. it is preferable to stay 
the shackle poles on all four corners to avoid the trouble spreading 
in Cases of line-breakage. With regard to the staying of poles, an 
annoying source of trouble is а cow or mule rubbing itself against the 
stay, and setting the conductors and carth wires swinging. Barbed 
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THE *THOMAS" ELECTROMECHANICAL TRANS- | 


MISSION. 


In our issue of May 5th we described an electromechanical 
transmission system of a distinctly novel and interesting char- 
acter which was installed on а 30-40 н.р. lorry. This vehicle 
was at that time under test by the Royal Automobile Club, a 
2,000 miles’ trial having been arranged over an exceptionally 
hilly route in Kent. We have now received a copy of the report 
which has been made by the club, and which shows that the 
vehicle came out of the tests with credit. 

The jillustration herewith is a top view of the transmission 
gear on the lorry after the R.A.C. trial. The battery seen at 
the left-hand side of the photograph is used for car lighting and 
also for starting the engine. The controller with its leads will 
be noticed at the right-hand side of the car. 

The total weight of lorry fitted with the * Thomas" trans- 
mission was 4-5 tons ; and a permanent load (sand) of 3 tons was 
carried, which with passengers brought the average running 
weight of the vehicle to 7-68 tons. Although the speed was not 


Тор VIEW oF LORRY AFTER R.A.C. TRIALS. 


allowed to exceed 12 miles per hour, the average speed worked 
out at 10-47 miles per hour. On a level route this speed limit 
would not have affected the fuel consumption, but on a hilly 
route such as that chosen it was a serious handicap, since it 
meant that № was Impossible to rush any of the hills and so 
make use of the kinetic energy of the moving vehicle. 

The report mentions that during the trial no work was done 
upon the transmission, except lubrication, 53 oz. of oil being 
used for this purpose. The total water consumption through- 
out the trial was 20 gallons, or one gallon per 100 miles, whilst 
265-8 gallons of fuel were used, equivalent to 7-55 miles, or 
58 ton-miles, per gallon. There is no doubt that during the 
trials the continual strain and anxiety of the test affected the 
drivers to some extent, so that they could not drive as efficiently 
as at the commencement. A preliminary trial run over the 
route showed a fuel consumption equivalent to 9 miles per 
gallon. It should be noted that the above figure of 7-55 miles 
per gallon ineludes the charging of the battery for engine 


starting and car lighting. 
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Up Riverhill, which is $ mile long, the greater part of the 
gradient being 1 in 9-4, 1 in 10-1, 1 in 11-2 and 1 in 12:3, the 
fastest average speed was 7-2 miles per hour, the average of all 
ascents being 6-65 miles per hour. The average rise of tem- 
perature of the casings of the electrical machines after ascend- 
ing the hill was 22.8°С. "iie 

The report concludes as follows :— N. 

Condition after Trial.—The transmission was dismantled 
after the trial. The condition throughout (with the following 
specified exceptions) was found to be very good. The teeth of 
the double-helical planetary wheels were found to be somewhat 
worn. In the controller box two brushes, four sparking tips 
and a brush contact block were found sufficiently burned to 
require replacing. This was done by one man in 7 min. 57 sec. 

It may be noted, however, that the planetary gear wheels 


had been used for 2,000 miles before the official trial 
commenced. 


HOLBORN STREET LIGHTING. 


At the meeting of the Holborn (London) Council on Wednesday 
the question of the improved lighting of the borough came up for 
consideration on reports from the whole Council sitting in Committee 
and from the Finance Committee. ei 

It will be remembered that, as a result of a recommendation last year 
by the Works Committee in favour of the gas company's tender (at 
£7,527) being accepted as against a tender by the electric light companies 
at £6,602, the report was sent back, with instructions to obtain fresh 
tenders on a definite specification to be prepared by the borough sur- 
veyor. The gas and electric light companies then submitted a joint 
tender for the lighting of the borough partly by gas and partly by electric 
light, the disclosure of the various companies' figures for the previous 
tenders having made this (as the companies contended) imperative. 
This joint tender was then referred to the whole Council for considera- 
tion. The report now submitted that they had considered the tender 
of the Gas Light & Coke Co. and the Metropolitan Electric Supply Co. 
for the public lighting of the borough and which provided for an entire 
re-arrangement of the present system of lighting so that approximately 
one-half of the borough would be lighted by gas and the remainder by 
electricity. The companies undertook for £6,950 per annum to insta 
and maintain suitable lamps and fittings and to supply electric current 
or gas as necessary for giving a minimum of 425,140 c.p. There would 
be 20 electric are lamps of 1,800 c.p. in High Holborn, New Oxford- 
street, and Kingsway, 13 e.ectric lamps of 600 c.p. in High Holborn and 
New Oxford-street, two 400 c.p. electric lamps in. Brooke's Market. 10 
injChancery-lane, 54 т Gray's Inn-road, 42 in Theobald’s-road, four m 
Holborn-eireus, 22 in Farringdon-road, 28 in Clerkenwell-road, 1l 1m 
Hart.street, seven in Bloomsbury-square (South), one in Vernon-place, 
13 in Great Queen-street and 18 in Southampton-row (Vernon-place 0 
Russell-square), one 300 c.p. lamp in Endell-street, and four 180 с.р: 
lamps in Queen-square, Bedford-row, Endell-street, and Onslow-street, 
and 716 90 c.p. lamps in the remaining streets of the borough, giving 3 
total of 966 electric lamps on 957 columns, against 879 gas lamps on 809 
columns. The report further stated that the present tender was made 
on a specification prepared by the borough surveyor which was approve 
by the Council on March 8 last, and provided for all new lamps and 
fittings and contained proper conditions for the protection of the Council 
in all respects, and on the basis of a 10 years’ contract determinable at 
the end of the fifth year by the Council, on payment of £4,400 fine, or 
smaller sums in subsequent years. In a letter which accompanied ur 
tender, the companies stipulated, however, for the deletion of clauses 28 
and 35 in the specification, otherwise the annual payment would be 
increased 10 per cent. Clause 28 provided for the imposition of fines 
upon the contractors in the event of the nominal candle power falling 
more than 10 per cent. on an average of 30 lamps taken on three succeed- 
ing nights. Clause 35 provided that the contractors shall adopt any 
subsequent improvement in burners, lamps, or appliances that may be 
made, without additional cost to the Council. As regards clause 35. Ш 
the opinion of the Committee, the condition was too onerous. and might 
well be deleted. They were strongly of opinion, however, that clause 
28 should be adhered to, as upon that clause it depended entirely whether 
the Council should retain any control over the efficiency of the lighting. 
Negotiations had taken place with the companies on the point, but x 
out any satisfactory result. "They concurred in the opinion of the W e 
and General Purposes Committee that a proposed new clause by the 
companies was quite unacceptable, as not only did it allow of a asp 
reduction of no less than 20 per cent. in the candle power, but the pen? A 
for exceeding this limit would be so trifling and difficult of остала. 
as to be practically useless. They were unable to recommend any pod 
than a general scheme for the whole borough, and they, therefore. culi 
no alternative but to accept the condition on which the companie? oe 
willing to be bound by clause 28 as originally drawn, i.e., by making ^N 
extra ' . ice, which would there 

1 payment of 10 per cent. on the contract price. 1 that 
fore be £7,645, instead of £6,950 per annum. They recommender, m. 
the joint and several tender of the Gas Light & Coke Co. and the у $ ^ 
politan Electric Supply Co. for lighting the streets of the borough 1o 
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years for £7,645 per annum, subject to the deletion of clause 35 in the 
specification, and the amendment of the schedule of lighting as proposed 
by them, be accepted. and that the seal of the Council be affixed to the 
necessary contract to be prepared by the town clerk. 

Ша report on the subject the Finance Committee advised that before 
the Council adopt the recommendation of the Committee of the Council 
with regard to improved lighting the words * subject to the consent of 
the London County Council being first obtained to the form and principle 
of the Contract " be added to the recommendation of the Committee, or 
(alternatively) that the recommendation of the Committee be referred 
back for negotiations with the Companies to ascertain the cost of pur- 
chasing the columns, lamps, lanterns, &¢., outright. 

The Mayor (Mr. Horatio PORTER) moved the adoption of the report 
from the Council in Committee. 

Ald. С. Е. GREEN reviewed the circumstances which had led up to the 
present situation and said the Works Committee had lost the opportunity 
afforded them of obtaining increased lighting for the Borough at a saving 
in eost. He thought the Council could still obtain a tender which would 
be more economical than the present tender, which he urged should not 
he accepted. 

Ald. Max CLARKE said the Committee had never asked for more than 
404.000 c.p. The lightirg companies sent in tenders for a light execed- 
ing that, and the Council had either to accept or reject ; they had no power 
to amend. He was still of opinion that the lighting of the side streets 


was sufficient. 


Ald. N. GLAVE aaid the Borough was not properly lighted. The prin- 
cipal lighting came from the public houses and the theatres. Every- 


Where the tendency was to give more light, and if they wanted more light 
it would have to be paid for. He thought the recommendation before 
them was the best solution of the problem. In addition it would give 
an excellent idea as to which was the ideal system. He thought strongly 
that the tender should be accepted. The increased expenditure was 
comparatively small as they were getting three times the light. 

Coun. J. Н. WRENTMORE said the report ought to be referred to the 
Works Committtee for consideration and further report. 

Coun, W. Сіввз KENT supported the suggestion that the report be 
referred to the Works Committee, together with the report from the 
Finance Committee. | 

Coun. W. G. CoxEN said the approximate cost of lamps was £9.000 
ard if they made a capital expenditure to cover that item their annual 
expenditure would be reduced Бу £1.000 at least. 

AM. Max CLARKE said the matter of the £9,000 referred to by the 
Finance Committee had never been before the Works Committee. 
After further discussion the matter was referred to the Works and 


properly formulated. 
taking should be taken to be £12,963, and the only question remaining for 
decision was whether the purchase money was payable to the promoters 
(Messrs. Sellon and Francis Ashby), or to plaintiff company, who were 
the assigns of the promoters. 
pany by the promoters, but there was an equitable assignment. № 
sanction was obtained from the Board of Trade, as required by Statute. 
It was contended that Messrs. Sellon and Ashby were, and still remained. 
promoters of the undertaking. but that they had no property whatever 
in the undertaking, and, therefore, could not receive payment for that 
which they did not possess. 
pany were mere trespassers, Inasmuch as no statutory assignment had 
been executed to them, whatever the rights between the plaintiff com- 
pany and the promoters might be. 


specific performance. 
tramways. 


the Post Office at the date when the business of the Company was taken 


over by the Post Office. | | 
The Solicitor-General followed on the same side. Sir A. Cripps opened 


the case for the Telephone Co., and the case was proceeding when we 
went to press. 


Hartlepool Electric Tramways (Ltd.) v. Mayor and Corporation of 
West Hartlepool. 


Mr. Justice Bray had this action before him again on Wednesday. The 
facts were reported in THE ELECTRICIAN for May 12, p. 183. 

Mr. ATHERLEY JoNEs, K.C., for plaintiffs, said the subject-matter of 
the action had already been before his lordship in the form of a special 
case, when it was pointed out that the award of the arbitrator was not in 


statutory form, and a suggestion was made that some arrangement might 


be come to between the parties, so that the issue between them might be 
It had now been agreed that the value of the under- 


There was no legal assignment to the com- 


А second contention was that plaintiff com- 


Mr. BALFOUR Browne, K.C., for the Corporation, submitted that there 


was no one to whom the Corporation could pay the purchase price. 


His Lonpsurr : I cannot order payment of the money, but I can order 
Then a question will arise as to the title to the 


Mr. Browne : We have agreed the value of the things belonging to the 


prom otera. 


His LonpspiP : I think the payment ought to be made to the promoters. 


No one else has any right to bring this action. 


Mr. Browse: The promoters were paid out by plaintiff company. and 


the company cannot be said to have constructed. the lines for the pro- 


moters. 


His Говрѕнір : To whom does the tramway belong ? 
Mr. BROWNE: То nobody.  Plaintitfs have no title to it. 
His ГовознтР: The promoters have not lost their power to work the 


words in the agreement. and the particular point involved in the appeal 
was whether the Postmaster-General was right in saying that he was not 


Postmaster-General was not bound to take over plant which was not 


tramway. Whatever the rights may be between the two people one does 


U P D * 
General Purposes Committee for further consideration and report. 
not know; but the question in law is, who has the power to work the 


tramways ? 

Mr. BALFOUR BROWNE said he thought the promoters had lost their 
power to do so through not exercising their right. Neither the pro- 
moters nor plaintiff company had any property to sell. Plaintiffs might 
have property in the rails, И they liked to take them away. Plaintitfs 
ought to get a private Act of Parliament or a provisional order, and then 
the Corporation would pay the money... 

Mr. ATHERLEY JoNEs : I do not think a provisional order is required. 
All we need is the sanction of the Board of Trade. 

His Говознть reserved. judgment. 


LEGAL INTELLIGENCE. 


National Telephone Co. v. H.M. Postmaster-General. 


On Wednesday the Court of Appeal (the Master of the Rolls and Lords 
Justices. Farwell and Kennedy) commenced the hearing of the cross 
appeals from a judgment of the Railway and Canal Commission in this 
case (reported in THE ELECTRICIAN for June 2, p. 308). 


The Railway and Canal Commission held (by a majority) that the ————— 

notices given by the Postmaster-General with regard to the three London 
Exchanges were good but that the others were bad as being too vague, PARLIAMENTARY INTELLIGENCE 
LI 


and it was no answer to sav that it would have been difficult to have 
stated more explicitly the plant. &c.. objected to. 

The Attorney-General, the Solicitor-General and Mr. Branson appeared 
for the Postmaster-General, and Sir A. Cripps, K.C., Mr. Danckwerts, 
K.C.. Mr. Morten, K.C., Mr. Forbes Lankester, K.C., and Mr. H. Gaine 
for the Telephone Company. 

The ATTORNEY-GENERAL. in opening the case for the Postmaster- 
General, said the question their lordships had to determine was what 
vlew they took of certain clauses of the agreement for the purchase of the 
Company s undertaking. There were substantially two points involved. 
One was as to the validity of certain notices of objection by the Post- 
Mastor-General and the other point was as to the meaning of certain 


EE 
COAL MINES BILL. 


The Standing Committee of the House of Commons on this Bill resumed 
its sittings on Wednesday. 

Nec. 22 (15) provides that no lamp or light other than a locked safety 
lamp shall be allowed or used in any seam (except in the main intake 
airways, within 200 yd. from the bottom of the shaft) in which an explo- 
sion of inflammable gas causing any personal injury whatever has occurred 
within the previous 12 months. 

Sir W. MENZIES moved the omission of this sub-section, and stated that 
the miners, mine-owners and mine-managers in Scotland were unani- 
mously in favour of this being done. 

On a division the sub-section was carried by 19 votes to 18. 

Mr. MasTERMAN then proposed the following addition to the sub-sec- 
tion :— unless an exemption is given by the Secretary of State on the 
ground that on account of the special character of the mine the use of 
safety lamps is not required.” This exemption would embrace, among 
others, the thick seams in South Staffordshire and such places as the 
Cleveland tron mines and the shale mines in Scotland. 

The amendment was agreed to, and the clause as amended added to 


the Bill. 
Corporation of London (Bridges) Bill.—In the House of Com- 


mons on Wednesday this Bill, which provides, amongst other things. for 
the building of a new bridge across the Thames and the construction of a 
new street with tramways from North to South London, was re-com- 


mitted for further consideration. 


Gréater London Railway Bill.—4 Select Committee of the House 
of Commons resumed consideration of this Bill on М ednesday. when 


i i iti "ü уе thalf of the 
further evidence in opposition to the seheme was given on behalf 
Finchley and Hendon Councils. 


bound to take over plant which was duplicated. In other words that the 


suitable for his requirements because he had already got plant which 
was sufficient to supply the wants of his subscribers. Whatever the 
result of the appeal was they had to go back to the Railway and Canal 
Commission in order to determine questions of fact of considerable com- 
plexity which were involved in the judgment of the Commission. He 
asked whether it was a reasonable construction to be put upon the phrase- 
ology of the agreement to say that the Postmaster-General was bound to 
take over the whole of the land. plant and buildings of one of the Com- 
pany's exchanges when the Postmaster-General had got practically 
round the corner the whole equipment necessary for the purpose of 
supplying his subscribers. He contended that the Postmaster-General 
Was not bound to take over the plant. &c., in any area where the Post 
Office was sufficiently supplied with plaut. What had to be examined 
Was the needs of the telephone service of the Post Office at the date 
When the Company's business was taken over by the Post Office and 
ceased. The real point for decision was to ascertain the needs of the 
Post Office for carrying on the combined business of the Company and 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aberdeen.—The Council have decided to replace with new car 
bodies titted with top covers four of the old horse cars, at a eost of 
£425, 


Aldershot.—An inquiry will be held into the application of the 
Council for sanction to a loan of £2.500 for the clectricity under- 
taking. 


Application for Extension of Patents.—. Application is being made 
for an extension of the terin of the patents Nos, ].020 and 1.022588. 
granted to Charles Ну. Stearn for ©“ Improvements in the manu- 
facture and production of a filamentary material and fabrics there- 
from ” and for “ Improvements in the manufacture and production 
of a filament in film, sheet or web form." — Objections to the cham- 
bers of Mr. Justice Parker, Royal Courts of Justice, London, bv 
July 22. 


Barnet.—The Council have asked tlie Board of Trade to appoint 
an arbitrator to deal with the dispute with the North Metropolitan 
Electrical Power Distribution Co. as to the price for current for 
lighting under the existing ugreement between the parties. 


Colchester.—' The Electricity Supply Committee have adopted a 
scheme of hiring out domestic electrical apparatus, flat-irons, &c. 


Coronation and Annual Holidays. —W'e are informed that. the fol- 
lowing arrangements have been made for Coronation and annual 
holidays :— 

Willans & Robinson's offices and works will be closed on June 22, 23 
and 24 and from Friday, Aug. 4, to Monday, Aug. 14. A small staff will 
remain to deal with urgent correspondence and replace parts, but the 
company ask that no goods be despatched to arrive during the above 
periods. | 

Pope's Electric Lamp Co. announce that their works will be closed on 
June 22 and 23 and (for the annual outing) on June 24. 


Coronation Illuminations.— Bristol and Colchester Corporations will 
supply current for Coronation illuminations at 14d. per unit.—At 
Colwyn Bay current will be supplied free for outside illuminations 
during the Coronation festivities.—In another column we give some 
particulars of tenders accepted by Wigan Council for material for 
Coronation | illuminations.-—Residents at А. Anwe's-on-Sea will 
be supplied with current at cost price. -The sca front at Llandudno 
will be brilliantly illuminated.—' Phe front of Portsmouth town hall 
will be outlined with coloured. electric lamps.— Walthamstow will 
supply during Coronation week at 15d. per unit or (alternatively) at 
ld. per 8 e.p. lamp for " illumination " purposes. The festoons of 
electric lamps along the whole of the Brighton sea front are to be 
lighted nightly for à month trom June 22, the whole of the illumina- 
tions including those at the Pavilion, the Mavors Parlour and the 
Old Steine comprising from 10.000 to 11.000 lamps.- At Hove the 
sca front, town hall and other places will be illuminated electrically. 


Dudley..-—The Corporation have adopted the recommendation of 
the Tramways and Lighting Committee to extend. the’ electricity 
generating plant and mains at an estimeted cost of £8.140, 


Kilkeel (Ireland), .\t a recent publie mecting it was unanimously 
decided to form a public company for the erection. of cleetricity 
works, Nearly the whole of the required. erpita! was subscribed on 
the spot. 


Light Railways.— The County of Hertford (Cheshunt) Light. Rail- 
ways Order (authorising the abandonment of part and revival of 
powers with respect to the remainder of the railway authorised by 
the 1906 order), and the Tarporley Light Railway (revival and exten- 
sion of time) Order (reviving powers for purchase of lind and extend- 
ing period for same and for completion of works authorised by 1006 
order) have been submitted to the Board of ‘Trade for confirmation, 
Objections to the Board by July 7. 


Manchester.—On Tuesday an inquiry was neld into the application 
of the Corporation for sanction to borrow £12,186 for plant for the 


electricity department. and. also to expend on mains and services 
sums amounting to £50,000 which the Council had been authorised 
to borrow for certain other purposes, 

The Town Clerk said that the £12,188 was the balance unborrowed and 
unsanetioned of £130,500, in regard to which an application was made in 
1905. The £50,000 was part of a sum of £75,000 authorised. on June 12, 
1901. to be borrowed for street hehiting. The Committee had not thought 
it necessary to spend the £75,000 on street lighting, and they now desired 
to divert £50,000 for mains and services. He gave particulars of the 
present financial position of the electricity undertaking and said that its 
expansion rendered necessary the ex penditure on mains and services and 
on the extension of the plant at the Stuart-street generating station. 

Metal Filament Lamp Patent Litigation. - -We have received for pub- 
lication letters in regard to an alleged infringement of Lettersl'atent 
Nos, 23.899 of 1904 and 8.563 of 1907 owned by the Osram Lamp 
Works (Ltd.) "Тһе letter addressed by the solicitors to the Osram 
Lamp Works (Ltd.) asks for an undertaking by the Corona Lamp 
Works Co, to cease infringement and. to. deliver up any infringing 
lamps in stock and also to provide full information as to the number 
and power of the lamps sold. in order that the amount of damage may 
be estimated. The reply of the solieitors to the Corona Бато Works 
Co. expresses surprise at the allegations of infringement, affirming 
that the Corona Сок lamps are manufactured by an altogether diti- 
erent method to those set out in the Osram Patents of 1904 and 1907 
respectively. The letter proeceds to intimate that the Corona Co. 
are prepared to indemnify their customers against any proceedings 
by the Osram Со. in regard to the ** Corona " or Mascot” lamps. 
and further that the Corona Со. will meet and defend any action 
brought against them in this respect. 


Newcastle (Staffs.)-—Sanetion to а loan of £5.400 for additional 
generating plant has been applied for by the Council. 


Olympia Electrical Exhibition.— Announcement is made that at the 
Electrical Exhibition at Olympia from Sept. 23 to Oct. 21 the Post 
Office. telephone department is providing telephonic facilities for 
exhibitors. Applications have to be sent in within the next few days 


Penmaenmawr.—-The Board of Trade have deferred the question 
of the revoeation of the Provisional Eleetrie Lighting Order. 


Presentation.— The staff of the Lewes electricity Works have vre- 
sented a barometer to Mr. J. Morris on his marriage. 


Rail-less Trolley Traction in Yorkshire.— Arrangements have been 
made for the formal opening on Tuesday next of the trackless tram- 
car services in Leeds and Bradford. 

The service in Leeds мі be to Farnley. and in Bradford from Laister- 
dy ke to Dudley. a distance of about a mile and a quarter. The genera 
details of the installations have been provisionally approved. by the 
Board of Trade, and the preparations are now practically completed. 
It is intended that the opening of the lines in both Leeds and Bradford 
shall take place at noon on Tuesday. The Lord Mavors of Leeds and 
Bradford willopen the routesin their respective cities and a joint luncheon 
will afterwards be held in the Leeds ‘Town Hall. 


Redditch.--On the recommendation of the electrical engineer (Mr. 
W.J. Ferguson) the Council have decided to put in a steam alternator 
in place of two gas engines and а 100 kw, gas-driven alternator and 
to carry out other extensions and improvements of the plant at а cost 
af Lo.soQ, 

Rotherham.- -It ix proposed to wire the outside market for the 
electric light, 


Stafford.—-It was reported on Tuesday by the Gas and Eleetricity 
Committee that the gross profit on the electricity undertaking for the 
past year was 52.734. and after mecting capital charges there was à 
net. profit of £607. It was decided to рау а bonus of 10-4 per сеш. 
on the wages of the men employed at the electricity station. 


Stoke-on-Trent. -- An inquiry was held on Wednesday into the ap- 
plication of the Corporation for sanction to borrow £60,000 for the 
erection of a new three-phase generating station. 

For the Corporation, Mr. Тновх DRURY stated that there was an urgent 
necessity for extensions of the electricity undertaking and the method 
proposed to be adopted was to erect a three-phase high-tension. power 
station near the present Hanley electricity works, and to convert. the 
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other four works in the area into sub-stations for transmitting the current. 
The details of the proposed expenditure were: Buildings £9,415, gene- 
rating station plant £29,056, sub-station plant #8.435. e.h.t. mains £13,094 
total £60,000. It certainly was not possible to face another winter with. 
out making provision for an increased supply. and he claimed that the 
course proposed to be adopted by the Corporation was the only one from 
the point of view of both economy and efficiency. 

The Chairman of the Electricity Supply Committee (Mr. Н. LEESE) and 
the borough electrical engineer (Mr. C. H. YEaAMAN) gave evidence in 
support of the application. Mr. Yeaman said if the Council were going 
to meet their obligations an extension of plant was absolutely necessary. 


Extensions inside the existing works would not be economical, and he 


considered the scheme sound from an engineering point of view. 

Mr. J. F. C. SNELL, consulting electrical engineer, also gave evidence in 
support of the scheme. | 

The North-Western Electricity & Power Gas Co., the North Staford- 
shire Railway Co. and others opposed the scheme. 

Councillor J. $. GoppARD said a large body of ratepayers in the area 
were against the scheme. 

Mr. C. 5. Vesey Brown, consulting engineer to the North-Western 
Electricity & Power Gas Co., said they were prepared to supply elec- 
tricity in bulk to the Corporation. No capital outlay on the part of the 
Corporation would be necessary as the power company were prepared to 
lay mains and put down the transformer plant. 

In reply to the Inspector (Mr. H. Ross Hooper) witness said the сот- 
pany had no works at present. They had arranged to buy power from 
the Birchenwood Colliery and from Messrs. Robert Heath & Sons’ iron- 


works, but there was no legal agreement. 

Mr. GRAHAM MILWARD said the borrowing of such a large sum would 
seriously impair the credit of the borough now and affect their future 
borrowing. Some parts of the borough at present were the highest rated 


areas in England. This loan was proposed at a time when the borough 


was least able to bear the pressure. 
Mr. В. S. MARSHALL, for the North Staffordshire Railway Co., said the 
railway company viewed the financial position of the Corporation with 


great alarm, not only because they were the largest ratepayers in the area 


and had to pay large sums themselves, but because their welfare was 
bound up with that of the district. 


Walsall.—Sanction has been received to the borrowing of £17,840 


for the electricity undertaking, less £3,330 in respect of superseded 


plant and buildings. 


Wharfedale (Yorks.)—A eompaay is to be formed to supply elce- 
tricity in the Wharfedale district, including Otley, Burley, [kley, 
Menston, Guiseley, Yeadon and Baildon. 

Меззга. Newstead & Wade, solicitors, Otley, are acting for the pro- 
moters, and already two or three of the Councils interested have passed 
favourable resolutions, Yeadon Council have deferred the matter for a 
month pending receipt of further information. It is proposed that the 
maximum charge for current shall be Sd. per unit for lighting and from 
2d. to 4d. per unit for power. The statutory notices to the Councils are 
to be issued during the month. 


Wimbledon.— Electric current will be supplied to consumers in 


Maldens and Coombe at Gd. per unit for lighting and 2d. for power or 


heating, with 15. per quarter for a meter not exceeding 25 amperes 
and 2s. 6d. per quarter for a meter exceeding 25 amperes, 
Application is to be made to the L.G. Board for sanction to borrow 


£5,970, the estimated amount required until March, 1914, for mains and 
) meters (£895) and transformer sub-stations 


house services. (£4,225 
(£850). 

Current for external lighting will be supplied at 3d. per unit. provided 
applications for not less than 100.000 units per annum are received by 
July 31. 

The Are Engraving Co. offered a uniform rate of Id. per unit for all 
energy supplied to their factory, with a guarantee of a minimum con- 
sumption of 20,000 units per annum, The power rate in force for the 
time being is to be charged for all energy supplied to the company аз 


from Jan. 1 last. 
И hien appointed to meet Messrs. Handcock & 


Dykes, representing the Fixed Price Lighting Co., to discuss an arrange- 
ment between the Corporation and the сотрапу for the supply of energy 
to private houses for lighting at a fixed price per annum. 


| Wireless Telegraph Notes.-— The ** British Australasian " is respon- 
sible for the following :— 

Barrir to Wireless. —It has been ascertained that Cape Otway is a 
barrier to wireless communication with Melbourne. Mr. С. A. Hill. 
wireless operator on the “Themistocles,” thinks that iron or other 
mineral deposits on the high land of the Cape intercept the messages and 
smother them. On successive voyages he has been unable to call up 
by wireless ships in. the bay when on the other side of Cape Otway, 
s Immediately the parallel was crossed he could speak to them with 
аке, 

The Australian Commonwealth Government recently decided to 
appoint à wireless telegraphy expert in Australia, and we are in- 
formed that the candidates for the position are very numerous and 
these have now been submitted to the Commonwealth consulting 
engineer (Mr. Charles Bright, F.R.S.E.) for his consideration and 


recommendation. 


York.—The L.G. Board have sanctioned a loan of £10,700 for 


extensions of the electricity undertaking. 

In forwarding the sanction, the Board state that they are advised that 
the plant which it is proposed to instal will have the effect of superseding 
the small 74 kw. alternator sets аё present in use, on which there is debt 
outstanding. They also learn that there is practically no reserve or 
depreciation fund to meet the renewals of plant which must shortly become 
necessary, and that, although a profit was made last year on the under- 
taking, the greater part of it was applied to relief of rates. In these cir- 
cumstances it is with considerable hesitation that the Board have 
decided to sanction a loan for the full amount required for the new plant, 
and they urge upon the Council the necessity for the establishment of a 
reserve or depreciation fund in order to provide for the renewal or 
replacement of plant as it. becomes worn out or obsolete. 


Outing.—The employés of the Ealing Corporation electricity 
department had their annual outing last week. 

The party travelled to Вох Hill, where an excellent. programme of 
sports was carried out, and at a luncheon which took place tlie borough 
electrical engineer (Mr. J. D. Knight) said the past year had been a try- 
ing one for their electricity undertaking and all their energies would be 
required in the coming years to make their success continuous and pro- 
gressive. Mr. Knight subsequently presented the sports prizes and 
mentioned the impending departure of Mr. R. Golding (assistant engi- 


neer) for Australia. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—A new concession (eancelling the concession they pre- 
viously obtained) has been granted to the Buenos .Avres Western 
Railway Co. for an underground electric railway in Buenos Ayres 
from Calle Sadi Carnot to the port tramways, and two additional lines 


between Caballito and Moreno. 


Australasia.—The “ Australian Mining Standard " says Ballina 
(N.S.W.) electric lighting plant, which has been in operation about 
three months, was installed by the Provincial Electric Lighting Co.. 
of Sydney, and consists of а 75 н.р, Crosaley suction gas plant, and a 
40 kw. d.c. generator giving 84 amperes at 480 volts and a battery of 


204 cells 
Ararat (Victoria) Council have appointed Messrs. G. B. Lincolne and 


J. K. MacDougall as consulting engineers for their proposed electricity 
undertaking. 

In giving further evidence before the (Melbourne) Metropolitan Traftic 
Commission, Mr. R. P. Wilson said he recommended the conduit system of 
tramways for the city itself. The cost of the overhead system might be 
taken as £8,000 per mile of single track and the conduit system as £18,000. 
As а temporary expedient electrie motors might. be substituted for the 
present engines working the cable tramways in streets where the general 
{гай 1с would not permit of the speed of the cars being accelerated. For 
traction and power there should be only one power house in Melbourne 
district, as that would give the best diversity factor. The Malvern cars 
(8 ft. 3 in. wide) were abnormal, 85 per cent. of the world's tramcars were 
6 ft. 6 in., and in Melbourne the cars were generally 7 ft. 3in. It would 
be better to sacrifice the Malvern cars for the sake of uniformity than put 
the £2,000,000 worth of cable cars out of commission. 

Mr. Wilson. who is to submit а report to the Commissioner, has been 
allowed a fee of 250 guineas for the information he has given to the Com- 
missioner and to the Railways Standing Committee. 

The Tumberumba (N.S.W.) Railway League has asked the Public 
Works Committee not to furnish a report on the electrification of the pro- 
posed railway to Tumberumba until it has obtained a departmental re- 
port on the desirability of establishing a power station on Tumberumba 
Creck, as it is suggested that the larger and permanent water supply thus 
obtained would enable much greater power to be generated. | 

The city electrical engineer (Mr. Н. В. Forbes Mackay) recently ех- 
plained to Waverley Council a scheme for the extension of the Sydney 
municipal electric supply mains to Waverley, four miles from the city. 
The cost of laying underground mains was, he said, prohibitive, as under- 
ground mains in the city cost six times as much as overhead mains. He 
believed he could supply electricity in Waverley cheaper than the pre- 
sent gas supply. In the streets where he laid mains public lamps would 
be lighted at £3. 7s. 6d. per annum for light equal to the ordinary gas 
lights on а 10 years’ agreement. ` 

In giving evidence before the Royal Commission recently appinted to 
inquire into the system of letting N.S.W. Government contracts, Mr. A. 
Berckelman, secretary and ex-member of the Stores and Supply Depart- 
ment, said there was no such thing as favouring certain firms. For con- 
tracts from #20 upwards advertisements were inserted in the papers 
inviting tenders. ln buying machinery the best expert advice was 
obtained, and if the experts decided that some different class of machine 
would suit the particular department better than the class the principal 
of the department had asked for. the whole matter would be placed before 
the Minister, and he would decide. A prime cost item was that which 
could not be described so as to be included in the specitication. A sample 
room should be provided for prime eost items. He thought the Public 
Works Department should follow the example of the Stores Supply 
Department, by having the articles sent to a Government. depot and 
examined. Mr. Thos. Raw, assistant engineer in the Government Archi- 
tect’s Branch, said in contracts over which he had control the contractor 
obtained quotations from various firms for the article required, and these 
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were submitted to witness, who passed them on to the Government 
architect with recommendations. It was the custom to select the lowest 
tender or give a good reason for not doing во. Mr. Wm. Corin, electrical 
engineer of the Public Works Department, said in a case like that of a 
contract at the Coast Hospital (which was under his supervision), which 
was let. say, two vears before it was finished. he thought prime cost the 
best way to deal with items which could not be put into the original con- 
tract. Everything possible should be put into the contract, but there 
should bea clause with regard to some items which the Government should 
supply. and possibly another clause including prime cost items, and these 
also, in the majority of cases, might be put down to be supplied by the 
Government. In the Coast Hospital contract there were prime cost 
items for lamps. There was nothing to prevent a successful firm paying 
10 per cent. discount to a contractor. If the contractor were directed to 
buy lamps from a firm at a price and the firm. made the contractor а 
present the Department would know nothing about it. Mr. T. В. 
. Cooper, secretary to the Publie Works Tender Board, said tenders under 
£200 were managed by the departmental officers and those over that 
amount by the Minister, who was the final authority. It would not be 
possible for a firm to see the tenders and. then submit a lower tender. 
In the case of competitive quotations, the superintendent of stores con- 
sulted a list of registered firms, and called for quotations; which, if suit- 
able and under £10 in cost, would be accepted by him. but if over £10 
would first have to be passed by the Minister. If a firm wished to become 
registered they approached the superintendent of stores. 

Rutherglen (Victoria) Council have decided to adopt electric lighting in 
the streets and also to provide a supply for private consumers. The 
capital cost is estimated at 42.200. 

To systematise the carrying out of various works necessitating the 
opening of roads in Sydney a conference was recently held of the authori- 
ties concerned, including representatives of municipal and Government 
departments dealing with public works, electricity supply, tramway, 
water and sewerage and postal works and the Sydney & Suburban 
Hydraulic Power Co. 

The Municipal Council of Vancluse (a suburb of Sydney) recently de- 
cided to light the Town Hall electrically for five years, and а company will 
probably be formed to light the military buildings and strects. 


Brazil.—A consular report from Rio de Janeiro states that the 
acting Consul-General has become more and more convinced of the 
uselessness of a large proportion of the catalogues sent to Rio. 

The majority of these (he points out) do not give sufficient information 
of the right sort. The article is well described (in English). but discounts, 
modes of payment, &с., are not mentioned. If a local house cannot give 
a price immediately the chance of trade is often lost. Not more than 
three or four catalogues іп Portuguese have been received at the Consu- 
late. Whatever trade foreign competitors have taken from British 
traders in Brazil has been the result of close study of the local conditions. 
The United Kingdom supplies about 26 per cent., Germany 15 per cent., 
the United States 12 per cent. and France 10 per cent. of the total im- 
ports. 

Congo State.—A proposal has been made for the construction of an 
clectric railway from Matadi to the neighbouring hills to enable the 
Europeans to live out of town. 

Egypt.—The '' Egyptian Gazette " states that the Cairo Tram- 
ways Co. carried 53,402.219 passengers during 1910 (increase 
4.000.000) and the receipts were £276.866 (an increase of 8 per cent.). 
The length of the lines is 344 miles (increase nearly one mile). 

The Sloan Electrical Co. have removed their Manchester office from 
16. John Dalton-street to I6 and 16a, Jackson’s-row. The head 
office of the company is at Conradty House, 12. Golden-lane, London. 
Ec. 

German Consular Service, —' Engineering ? states that the German 
Government is preparing an important reform of the German diplo- 
matie and consular service, in the ereation of new posts as technical 
attachés to the Empire's legations. These new offices will be filled 
bv engineers and technical experts, and it is proposed to place these 
technicz] attachés on the same footing as the usual diplomatie at- 
tachés, Their work will be, as quickly and as thoroughly as possible, 
to keep themselves posted with all technical inventions and progress 
of any importance in the different countries, with reference to which 
it mav be considered that they are of value in industry or commerce. 
The two first appointments are likely to be in connection with the 
German Embassies in London and Washington. It is also under 
consideration to attach technical experts to some of the consulates. 


Japan.—The acting Pritish Commercial Attaché for Japan (Mr. 
В. Boulter) says, in a communication regarding the production and 
manufacture of copper in Japan. that the Japanese importing houses 
with branches in London and New York have secured many orders 
for small motors, &e., and they have for the most part filled them 
with American and German machinery. 

The reason appears to be that the initial cost of such machinery is very 
often cheaper than that of British machinery, although the latter would 
probably prove cheaper in the long run, taking into consideration the 
working capacity, expenses for upkeep, &е. The point of view of the 
Japanese mining engineer is probably that, so far as he can sce, the 
British machinery is the most expensive of the three as regards initial 
eost, and he has not sufficient experience of its working to justify his 


recommending its purchase when makers of other nationalities offer what 
is apparently the same article at a lower price. Moreover, Japanese 
copper mining engineers when travelling abroad would naturally spend 
more time in America than in England, as they tind in the former country 
the opportunities of practical study for which they are travelling: they 
thus become accustomed to the working of American types of machinery. 
Another point is that German merchants are stated to be willing to give 
more hberal terms as to credit than British firms give. As regards power 
stations, for which contracts would naturally be much larger, tenders are 
usually invited from engineers of various nationalities. 


Paris Telephone Service. —4 measure has been introduced into the 
French Chamber for the extension of the telephone service of Paris, 
at an estimated cost of Fr.11.667.000. 


Roumania.— А consular report on the Braile district states thet the 
electrical goods imported during 1910 include dvnamos, motors, 
rotary converters, accumulators, arc lamps, telegraph and telephone 
apparatus, bells, batteries for medicinal end chemical purposes. 
switches, wire and insulated cables, &e., incandescent lamps and 
porcelain insulators. Ventilators are used to some extent in banks, 
hotels. hospitals and. publie institutions. 

The steady development of home industries in Roumania is favourabl> 
to the import trade in electrical goods, but there is keen competition 
between the United Kingdom, Germany, Austria-Hungary and France. 
Manufacturers should. һе represented in Roumania. The import. busi- 
ness in the Braila district is chiefly carried out. through commission 
agents, who are of great assistance to commercial travellers and to the 
firms that they represent. but firms should send out their own represen- 
tatives to establish their first connections: and it is necessary for such 
men to be capable of transacting their business failing Roumanian, 
either in German or in French, the former for choice. The foreign agent 
or traveller is an expert ; he speaks the business language, has circulars 
and price lists in that language, and will wait upon the would-be buyer at 
his own shop. He can further give him indulgent terms owing to being 
in continual and personal contact with him, visiting him several times а 
year. 

Spain.—D. Fernando G. Gongora has been authorised to make 
surveys for the construction of an overhead electric tramway in Malaga. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Brighton.— For the vear ended March 31 the traffic revenue of the 
tramways department was £10,124 and sundry revenue £1,623, à 
total of £50,747. against £51.358. 

The working expenses were £37,669 (against £37.069) and the gross 
profit was £13,078 (against £14,289). After paving interest (£7,0918) and 
sinking fund charges (£5.023) there was а balance of £137: 10.708.184 
passengers (against 10,750,047) were carried and the car-miles run 
1.126,676 (against 1,130,685). The number of units of electricity used 
was 2,023. 109 (against 1,938,302), or 1-79 per car-mile (against 1-71). 

Burnley.—The total capital expenditure on the tramways depart- 
ment for the year ended March ЗІ is £206,134. an increase of £7,769 
over 1910), 

The total revenue for the past year was £65,817, including £65.510 
(against £65.205) from traftic receipts. The working expenses were 
142.574. leaving £23,243 as gross profit. After paving interest, sinking 
fund and income tax, placing £5.000 to reserve and setting aside £1.00 
for contingencies, and deducting accountant's fees, &c., the balance (£499) 
was placed to reserve; 13.107.830. passengers were carried, against 
12.911,113, and 1.306.860 car-miles run, against 1,263,118. 


Devonport. — In submitting the annual report of the Electric Power 
Committee at the meeting of the Council last week, the chairman 
(Ald. J. B. Love) said that there hèd been a large increase of new 
consumers during the past year, and also in the consumption of 
current. 


Ald. Love said that they expected that the increasing demand would 
continue in the future, and should mean corresponding increases in profits. 
After paying all expenses, including interest (£3,624) and sinking fund 
(£3.014) and contributing £833 (against £445) for relief of rates there 
was а net balance of £26. 2s. 114. which the Committee recommended be 
put to reserve fund. After paving £1.540 for the mechanical stokers, 
the reserve fund would stand at 48.322. which was sufticent for 
contingencies. 

Dudley.— For the year ended March 31 the total capital expendi- 
ture was £1,877, bringing the total to £07.310. | 

It was reported to the Council on Tuesday that there was а decided 
improvement in the working of the undertaking. With the exception о 
the supply for traction there had been an increase in the output. nd 
income was £13,009 against £12,991, the gross profit £5.039. an mMerease 
of #135. The undertaking had been debited with £500, the first instal- 
ment of the cost of the arbitration in reference to the price of tramway 
current, thereby reducing the gross profit to £5,459. Interest and repay- 
ment of loans came to £6,665, leaving an adverse balance of £1.206. 

Мг. Н. W. Носнез, chairman of the Tramway and Lighting Committee: 
ex plained that if the tramway company had been supplied at the old xs 
and there had not been any arbitration costs to pay, the income wou“ 
have been £14,018, the gross profit £6.968, and net protit £302 
had the conditions of traction supply remained as in preceding ye : 
undertaking would have advareed from a net deficit of £600 t» a net рей 
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The arbitration expenses amounted to about £2,000, payment 


of £302. 
The aim of the 


of which it was proposed to distribute over four years. 
Committee had been directed principally towards the idea of supplying 
electrical energy so cheaply for lighting and power as would enable manu- 
facturers to employ it to keep their factories going full time. thereby in- 


creasing the number of workpeople and indirectly promoting the pros- 


perity of the town. 
Dundee.—The accounts of the electricity department for the past 


vesr show a net profit of £7,204. 
The report states that the cost of coal was 7 per cent. higher than т 
Units sold were 7,720,018, an increase of about 1.500.000 or 


1009. 10. 
26 per cent. Units sold for power represented the largest part of the 
increas^, units for lighting showing an increase of 170.000. 


Eastbourne.—' The income of the electricity department for the 


veer ended March ЗІ was £21,522, against £25,144. 

The working expenses were £10,969 (against £11,282) and the gross 
profit was £13,553 (against £13.86]). Interest and sinking fund charges 
сате to £11.340 (811.661). Leaving а nett profit of £2.2 
of which £1,500 has been transferred to reserve. 
is £220,895. 

The annual report of the borough electrical engineer (Мг. J. №. Brydges) 
states that the equivalent of 122,000 30-watt lamps is connected (against 
111,755 in 1910), an increase of 11,235. and included 97 ares, 17 double 


and one three-light metal filament lamps for street lighting, 140 motors 


and 222 radiators. During the year 23 motors of 134 н.р. were connected, 
and during the past six months 74 radiators were added owing to the re- 
duction in tlie price of current from 24d. to Lid. per unit. "here are 1.758 
consumers, against 1,584. 
small increase, against a decrease of 2:6 per cent. 
private lighting shows a decrease of £061, mainly due to a reduction in the 


The revenue from 


price from 51d. to 54. a unit. but the revenue from power and heating 
The works cost are 


Increased by £316, of which £148 was from radiators. 
|-214. per unit, against 1-36d., and the total costs 1-79d., against 1.924. 

Epsom.—The accounts of the electricity depirtment show capital 
expenditure £40,040 (increase £533). of which £11,791 has been ex- 
tinguished. 

Revenue was £5,954, working expenses were £2,700, and gross profit 
Was £3,249 (against £2,903 in previous year) After meeting capital 
charges the net profit was £510 (£185). Units generated were : 
(240,283), the total sold being 274,669 (250.810). 


demanded was 217 kw. (198 kw.). 
Tre report of the engineer, Mr. А. C. Gilling, states that during the year 


201 of the ordinary public lamps and 12 ares have been changed over to 
works control, leaving 96 still switched from pillars. 
of (equivalent) 8 e.p. lamps connected is 21.828. 


lamp was 5s. (Эч. 34d.). the drop being due to increased sales for heating 


and power at a cheap rate. Works costs were 1:477d. (1-5224.). and total 
costs 2-076d. (2:9 77d.). Capital charges were 2.3994. (2-599d.). The 
units generated show a steady increase, and apparently the danger of loss 
revenue from the adoption of metallie filament lamps is past. 

At a recent meeting, the Council adopted the report and accounts, and 
congratulated the Committee and the officials on the result of the year's 


working. 

Lincoln, —The aceounts of the electricity supply and. tramways 
undertakings for the year ended March 31 were epproved by the 
Couneil last week. 

The total income of the electricity department was £13.623, and in- 
eluded £1.597 from sale of current for private lighting, £638 from public 
lighting, £4,415 from power supply and £908 from the tramways depart- 
тепе. The working expenses came to £6.331, leaving a gross profit of 
£7,292. After providing for redemption of debt (£1,945). dividends and 
interest (£2,030), deficit on tramways (£153) and paying £2.000 in relief of 
rates the balance (£1,170) has been transferred to depreciation account. 
The capital expenditure is 467.410 and the outstanding debt is £48,628. 
Ге units generated were 2,054,729 (against 1,918,790) and the units sold 
1,820,482 (against 1.642,424). There are 34 are and 92 metal filament 


lamps for street lighting. and the total maximum supply demanded was 
885 kw. for lighting and 100 kw. for traction. There are 662 consumers 
(against 619) and the eauivalent of 88,179 (against 74,253) 8 c.p. lamps 
Is connected. 

Tue traftie revenue of the tramways department was £6,412 and the 
totalincome was £6,536. The expenses were £4,091, leaving a gross profit 
of £2.44. Interest and redemption of debt required £2,000, leaving a 
detivit of £153 which was provided out of the profit on the electricity 
department. The capital expended is 54.049; 1,649,537 passengers 
were carried (against 1,599,751), 160,186 car-miles run (against 157,268), 
182.610-wnits-of current (1-088 per car-mile) were used against 176,480 
(1-075). 

In the report of the city electrical engineer (Mr. S. Clegy) it is stated 
that there was an increase in the nnits sold under every head, except 
publie lighting, the total increase being 178,058 units. There was a con- 
siderable addition under that of motors (473 H.P., of which 188 n.r. was 
Messrs. Clayton & Shuttleworth’s) and 90.611 more units than т 1900-10 
were sold. The total works costs were 0-8354. per unit (against 0.9184.) 
and the total costs, including interest and sinking fund, were 13590. 
(against 1-5014.) The cost of coal again showed a decrease (0:021d. per 
unit), mainly owing to the use of automatic stokers on two low-pressure 
boilers. In regard to the tramways, there was a saving in traffic ex penses, 
but there were small increases in repairs and maintenance, management 
Eon^ral expenses and power, giving a totalof 6:124. per car-mile, against 


2.213 (£2.200), out 
The gross capital outlay 


The units sold for private lighting show a 


321.236 
The maximum supply 


The total number 
Revenue per (mean) 


__301_ 


5:954. With this year's expenditure, the total amount spent since 1906 
on the repairs of the “С. B " equipment is £539, an annual average of 
£108, or £18 а year т excess of the guarantee ; but Mr. Clegg thinks that 
by the end of the period of the guarantee (10 years) the excess will 
disappear. 

Manchester.— At the meeting of the Council on Wednesday it was 
reported there was a net profit of £27,573 on the working of the elec- 
tricity undertaking for the vear ended Merch 31. of which £15,000 has 
been transferred to district rate fund and the balance applied in de- 
fraving cost of special renewals, 

The renewals suspense account has been augmented by £25,450. To 
permit of the extension of business, various additional borrowing powers 
amounting to £70,000 were obtained during the vear. The total capital 
outlay is now £2,733,207, and the mortgage debt stands at £1.040.582. 
The annual sales total over 83,000,000 units. At the Dickinson-street 
and Bloom-street stations the first completed year of working with the 
large Tudor storage battery has resulted in a substantial reduction of the 
station costs. At the Stuart-street station the various works in connec- 
tion with the independent water supply have been completed and put 
into snccessful operation for the major portion of the vear. А contract 
has been entered into for a further turbo-alternator and satisfactory pro- 
gress has been made with the various works, At Oldham-road, Bennett 
Side, Rusholme, Fallowtield, Levenshulme and Moss Side distributing 
stations extensions of converting plant and switehgear have been carried 
out. With the exception of the Bengal Mill. no extensions of note have 
been made on consumers’ premises in connection with power supply. 
There was a net addition of 15 miles 858 yd. of mains and various altera- 
tions were made to the City network with the view of facilitating fault- 
localisation and improving the pressure balancing. The efficiency of the 
distributing system as a whole equalled 79:85 per cent.. the quantity lost 
or absorbed in the mains and distributing stations being 20-15 per cent. 


Middlesbrough.—In his annual report the Borough electrical engi- 
neer (Mr. Н. M. Taylor) states that the net profit on the pest year's 
working of the electricity department was £2,079, compared with 
£1.296 for 1909-10. 

The price of coal, which increased 9d. per ton (7:5 per cent.) upon the 
previous vear and other items including cost of repairs to boilers (£600) 
and labour troubles in the shipyards had been detrimental to the vear's 
working. There was а gain through the re-adjustment of income tax, 
and through the reduction in the price of energy purchased from the 
Power Co. During the year a reduction in the price showed a decrease in 
revenue of over £200. but the effect was that à greater quantity of elec- 
tricity was consumed. The number of consumers was 1.257, and the 
number of units sold was 2,021.586. The average price had been reduced 
from 2-24d. to 2-204. per unit. 

Nottingham.-—The tote! revenue of the electricity department for 
the vear ended March ЗІ was £94,882, including £91.915 from sale of 


current, £732 for public lighting and £1.748 for meter rent. 
130 for coals, £7,451 for 


dade 


The expenditure was £52,010, including £17. 
wages, £4,413 salaries, £10,655 for rates and taxes, and £3,972 for repairs 
and maintenance. The gross protit was £42,872, of which £12.675 was 
paid for interest on consolidated stock and loans, £13.337 for repayment 
of loans, £2,416 sinking fund, and £15,350 was given as a contribution in 
aid of general district. rate. 

The report of the city electrical engineer (Mr. H. Talbot) states that 
the capacity of the plant at the three generating stations is 17,345 H.P., 
Talbot-street station, 8,025 H.P. ; St. Ann s power station, 7.700 H.P. and 
There are 60-62 miles of distributing 
The number of applications for a supply 
The increase in the number 


Eastcroft. destructor, 720 H.P. 
mains, an increase of 1-71 miles. 
of electricity was 4.098. an increase of 207. 
of 32-watt lamps (or their equivalent) is 23.425, the largest for the pist 
three years, the total at the end of the financial year being 410.322. The 
demand for electricity for power is maintained. 143 motors, aggreeating 
466 n.r., having been connected during the year, the totals being 1,183 
motors and 4,635 n.p. The number of units sold was 11.944.527 : for 
lighting 3.835.876 units, power 2,426,727 units and traction 5.081.924 
units, an increase of 474.702 units; 502-02 per cent. of the units used for 
private lighting were at the reduced rate of 114. per unit. The works 
cost was O-7 1d. (against 0-69d.), the total works cost 1:04d. (against 099d.) 
and the total costs 1-624. (1-64.) There was a decrease of 57.305 units 
used for lighting, compared with 192,204 units last year, The majority 
of the consumers аге now using. metal filament ‘lamps, so that any 
further changes to this type of lamp should be compensated for by the 
continually increasing number of electric light users. | 
robe receipts of the tramways depart ment were £157,290, an increase of 
2,354 (11-134. per car-mile, as in 1910). The working expenses were 
4104.035. 145. 7d., an increase of £5,922. Из. 2d. 07-374. рег сате. com- 
pared with 7-064.) Out of the balance (£53,204. 2s. 9d.) has been paid 
interest on stock and loans (15.564), sinking fund (£18,823). reserve and 
renewal fund (£3,817) and £15.000 in aid of general district rate. The 
reserve and renewals fund, including interest on investments, amounts to 
£68,009, 123. За. There was an increase in expenditure as follows : Rent, 
rates and taxes (£1,523), electrical energy (£1405), waves of traflie staff 
(£743). maintenance (£2,641). Other items showed a decrease of £887, 
leaving a net Increase of £5,923. Maintenance was £18,543 and included 
the cost of relaying the lines in Long-row and Queen-street, new junctions 
in Parliament-street and at the Sherwood depot, also new points and 
crossings of an improved design at all the passing places on St Anns М ell- 
road, and two passing places on Nottingham-road, The maintenance ot 
cars includes eost of building and fitting 12 top covers and buibling ап 
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additional snow plough. Overhead equipment maintenance. included 
cost of renewing 8 miles of copper trolley wire, nearly all being re- 
placed with wire of a larger size. 35,259.067 passengers were carried, an 
increase of 611,829, and 3.388,740 car-miles run, an increase of 48,191. 
The consumption of electrical energy for traction, car and depot lighting, 
works machinery and permanent way repairs was 5,681,924 units, costing 
£20,993. 7s. Id., equal to 1-68 units and 2-11d. per car-mile, increases of 
0:0» units and 0:07d. 


St. Helens.—The annual report of the electricity department to 
March 31 states that there has been a very large increase in the out- 
put of energy, the total units sold being 4.138.000 units. an increase 
of 1.359.000 units (49 per cent.) compared with 1909-19. 

The energy supplied for lighting increased from 420.000 to 454.000 
(8 per cent.), for power from 916.000 to 2,115,000 (130 per cent.). and for 
tramways from 1,444,000 to 1,569,000 (84 per cent.). The total revenue 
amounted to £23,827, an increase of £3.695, but owing to heavy ex pen- 
diture on repairs to plant the working expenes increased by £2,500 to a 
total of £13.191..— The gross profit was £10,636, but after paying interest 
and sinking fund and special charges (£1.200) the net profit was £124. 
The cost of production had been reduced from 09-664. to 0-644. per unit. 

Stepney (London). — The accounts of the electricity department for 
the year ended March 31fshow capital expenditure £397,305 (increase 
£41,046). Provision has been made for repayment of £41,497 and 
£6,955 has been provided out of revenue to meet capital expenditure. 

Revenue was £57,636 (compared with £52,266), working and general 
expenses were £33,528 (against £31,450), gross profit was £24,108 (£20.816 
to which has to be added £351 (£361) minimum guarantees and interest 
from bankers and from investments, and net protit was £1.769 (£1.47). 
Fuel eost 436d. (0-470d.) per unit sold, works costs were 0:631d. 
(0-6694.). works and administrative costs 0:805d.. (O-856d.), and total 
eost (including capital charges) 1-396d. (1-437d.), the average income 
being D-409d.. (1-458d.). | 96,80800 (8,014,717) units were generated, 
1,053,080 (1,027,427) purchased т bulk, 3,320,303 (3.027.814) sold 
for private lighting, 2,821,362 (3,388.215) for power and heating, 1.151.937 
(1,165,372) for public lighting and 813,201 (427.693) bulk supply. The 
maximum supply into feeders was 4,001 kw. (3,669 К.) and the dynamo 
capacity 7,720 kw. (5,720 kw.). 

The report of the borough electrical engineer (Mr. W. €. P. Tapper) 
states that in February, 1910, the Council entered into contracts to the 
value of £32,852 for machinery, boilers, &c., to fill the available space in 
the existing buildings at Limehouse generating station and for sub-station 
plant for the Whitechapel station, The installation of the plant is near- 
ing completion. During the transition of plant from Whitechapel to 
Stepney the bulk supply obtained from Poplar Council was of great assist- 
ance, 1.053.080 units having been purchased in 1919. The Limehouse 
plant comprises 6.000 kw. of turbine-driven generators and the White- 
chapel plant 1.720 kw. of reciprocating plant. The maximum load at 
the generators (at Christmas) was 4.274 (increase 605 kw.). which showed 
а margin capacity of 1446 kw. after allowing 2.000 kw. as spare. This 
margin should last until Christmas, 1913. The realisation of a profit of 
£1,769, instead of the estimated deficit. was due to the fact that the con- 
densing plant at Limehouse was put into operation in October last, and 
since that time a saving of over £3,000 in cost of coal had been effected 
compared with the previous year's cost at Whitechapel, £1,671 was 
piid to the works department for destructor steam (= 1,003,041 units), 
and (the report says) the very large reduction in cost of generation due to 
condensing at Limehouse renders it necessary that the charge of 0-4d. 
per unit at present made Бу the works department should be recon- 


sidered. The total surplus since the inception of the undertaking is 
£25,887. The total number of (equivalent) 30-watt lamps connected is 


447.862 (an increase of 62,597 compared with 74.134 in previous year). 
Nearly 200 consumers are taking restrieted supplies (cut off between 
sunset and 7 p.m. in the winter) at 14. per unit, over half a million units 
being taken on this system, and the advantage of this arra ngement is seen 
in the improved load factor (24-32 per cent. compared with 22-9, which 
world have been the load factor if the restricted supplies had not been 
given). The set back in sales for private lighting due to the use of metallic 
filament lamps appears now to be arrested. an advance being recorded for 
J oro. 

Sunderland.— The annual report of the ele:tricity department 
was adopted by the Council on Wednesday. 

Ald. BRUCE, in moving the adoption of the report, said the output for 
the past year was 10.208.000 units, as compared with 7.000.800 units for 
the previous year. “There was a net profit on the year's Working of 
£1.189. 

Swansea.-—l'he total revenue of the electricity department for the 

year ended March ЗІ was £26,520, 
р Expenses were £13,542. leaving gross profit 512.778. ls. lld., an 
increase of £500 over 1909-10. After paving interest, sinking fund. &e., 
the net profit was £2.802, an Increase of 550. The amount paid in rates 
was £1.638, against £799. The balance in hand is £8,062. 

Tunbridge Wells.—'l'he total revenue of the electricity department 
for the year ended Mareh 31 was £13.09], including £10,091 from the 
sale of electricity. £2.793 from publie lighting. £539 from meter rents 
and £274 for lighting ‘Town Hall. &c. 

The total ex penses (£7.713) included £4.106 for generation, £788 dis- 
tribution, £653 public lamp maintenance, £374 rent. rates and taxes,and 
{1.336 management. The gross profit was £6,277, and after paying 
£4,375 as dividends on and redemption of Corporation stock and £1,423 
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for interest on and repayment of mortgage loan there was a net profit of 
£479. The stock and loans authorised amount to £90,092, of which 
£38,500 has been repaid. 1.113.270 units were generated (against 
1.078.018 in 1909.10) and 838,500 (831.136) were sold. of whieh 593.500 
(578.025) were supplied to private consumers and 245,000 (253.1101) te 
publie jamps. The connections to the mains are equal to 75.521 30-watt 
lamps (against 70.681), and the total maximum supply demanded was 
560 kw. (against 260 kw.). 

In an interesting report by the borough electrical engineer (Mr. J. W. 
Beauchamp) it is stated that the units sold to private consumers showed 
an increase of 3-74 per cent. over 1909-10. In the previous year there 
was а decrease of 11. per cent., due to the rapid introduction of metal 
filament lamps, but the effeet of the change has been stemmed by the very 
considerable amount of new business obtained. The cost of fuel per unit 
sold was reduced from 1d. to OBd., and the net works costs (generation 
plus distribution) was 149d. against 1-725d. In the distribution and 
public lighting departments a large amount of renovation and терасе 
ment of obsolete apparatus was effected out of revenue, to which account 
all new meters and replacements of obsolete patterns are also debited. 
Old typ? a.c. arc lamps are being replaced by high candle- power metal 
filament lamps with very satisfactory results. Several extensions to 
supply premises situated beyond the boundaries of the borough are now 
being made under the provisions of the Eleterie Lighting Act, 1909. New 
connections have been made amounting to 145 kw., of which a consider- 
able portion represents heating and cooking apparatus and single-phase 
motors for driving machinery. The sales of energy for heating and ocea- 


sional motors increased by 22 per cent., and for industrial motors by 105 
per cent. 


Wednesbury.—The annual report of the electricity department was 
adopted by the Council on Monday. 

The Electricity Committee reported that there had been an increase of 
92 consumers, and in the sale of current from 433.267 units to 634.356 
units. The net profit was £588, and it was proposed to write £245 off the 
" free ? wiring account and to allocate £300 to relief of rates. Extensions 
of the plant and mains at a cost of £2,250 were authorised. 


York.— The accounts of the electricitv supply and tramways 


departments for the year ended March 31 have been approved 
by the Council. 


The total revenue of the electricity department for the year was 
£19,591 (against £14.629). and included £12,484 from sale of current to 
private consumers, £1,76] from public lighting, 44.465 from the tramways 
department and £811 from the rental motors, &e. The total ex penses 
were £8,480 (against £6,095), and the gross profit was £11,111 (against 
£6.804). After paying interest on loans (£4,627) and sinking fund 
(£5.326) there was а nct profit of £1,260. The capital expended 28 
£131.372, an increase of £3.948 (due to expenditure on mains and motors 
for hiring). ‚ 2.536.389 units were generated (against 1,789,461) and 
2.200.517 (1.438,700) sold, including 257.269 (245.456) for public lighting. 
1.288.528 (1,093,235) to private consumers, 47.400 (50.000) by contract 
and 191.109 (140.546) for traction. There are 40 open and 69 enclosed 
type ares and 92 incandescents for street lighting, and the total maximum 
supply demanded was 1.267 kw. (against. 1.035 Kw.). 

The total revenue of the tramways department was £17,569 (0-24. per 
car-mile), including £17.096 traffic receipts. The total expenses were 
£l 1,291 (5:914. per car-mile), leaving a gross profit of £6,278. After pay: 
ing interest (£3,394) and contributing £995 to sinking fund, the balance 
(£1.890) has been placed to reserve fund. The capital expended 18 
£112,900, an increase of £37,646, 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


HAMMERSMITH (London) Borough Council invite tenders for supply 
of about. 600 time switehes suitable for controlling individual electrie 
lamps for lighting side streets. The switches are required to deal 
with 1 ampere at a pressure of 120 volts single-phase а.е. 50 p 
"amples of switehes tendered for should be addressed to the borough 
electrical engineer, Mr. С. С. Bell, 85. Fulham Palace-road. Hammer: 
smith, W. "lenders to the town clerk, Mr. Н. Thompson, by 4 рт. 
Friday, June 30. See alsu an advertisement. 

The Electricity Committee of Ном, Corporation invite е 
for one year's supply of electric cables and for the supply of the two 
water-tube boilers required in connection with the extensions 
plant at their Sculeoates-lane generating works. Forms of tender 
and specification from the city treasurer, Mr. T. G. Miler, ап 
tenders, addressed to the Chairman of the Electricity Committee. 
l'own Hall, Hull. must be delivered by noon of Monday. June 26. 
"ee also an advertisement. 

Нил, Education Committee require tenders by 10 a.m.. и 
for supply of electric fans and wiring and fitting for electric light at 
the new Seulcoates-lane school, Specification. from City Architect. 

HAMMERSMITH Council also invite tenders for supply of suniiy 
wrought-iron tues. Specitication and form of tender from the 
borough electrical engineer, Mr. G. G. Bell, and tenders to the town 
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BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons рег дау. Particulars from the Secretary. 
Tenders are invited up to July 25 for the supply of 12 sections 
of a branching multiple magneto lamp signalling switehboard, &o., 
or one automatic or semi-automatic switchboard, &c., to the Post- 
master-General's Department, Victorta. Tender forms, &c., from 


72, Victoria-street, London, S.W. 
The Town Clerk, Wanaanut, N.Z., will receive tenders until July 12 
for supply of generating plant, gas-producing plant and battery and 


every attention in the new volume, which aggregates | é id 
more tban 2,000 pages. The Directory Division is booster for the Corporation tramways. Specification. can be seen 
at 73, Basinghall-street, London, E.C. Local representation is 


complete and thoroughly accurate, and has been сот- 
pletely revised. The Big Blue Book contains more А 
names of live electrical firms and persons than any WELLINGTON (N.Z.) Corporation require tenders by 4 pam. Aug. 24 
other Directory published, and this notwithstanding for supply of a motor power wagon and accessories for the electri? 
that all mere lists of members of Societies and Institu- tramways department. Gonville and ( ‘astlecht Tramway Board, 
tions (so easily and cheaply available) are excluded, as Ridgway-street, WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 
ünreliabls and of little value for Manufacturers’ and for supply of overhead tramwey material, feeders, Ke. Conditions, 
Dealers’ purposes, The full set of valuable Statistical бс., can ре socn at o3. Basinghall-street, London. Б.С. Represent: 
: : tation in New Zealand is necessary. 
and Engineering Tables, &c., have been very carefully x | . l . 
revised and extended, and are now issued in a handy The Chairman of the Board of Control, WINNIPEG (Canada), will 
form, These are included in the 1911 Big Blue Book, receive tenders until 11 a.m. July 3 for supply and instillation of a 
making it the most complete work of the kind ever police patrol telegraph system. | 
published. Nares Municipal Authorities require tenders by July 9 for supply 
= and installation of the following plant in connection with the supply 
of electric power to Naples from the river Volturno : 
1. Tubing and accessories for harnessing the water at rate of 7,000 litres 
а second and for the fall of 190 meters; upset price 702,000 lire (£28,116.) 
2. Machinery and apparatus for hydro-electric power station, trans- 
mission Jine (about 57 miles), and transforming station; upset price 


1,000,000 lire (£40.000.) 
Tenders to Presidente del Consiglio Generale del? Ente Autonomo 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The топ: Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 15s. 9d. The volume 


brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 


— — — — —- — - =~ 


clerk, Mr. H. Thompson, Town Hell, Hammersmith, W., by 4 p.m. 
Wednesday. June 21. | Sce also an advertisement. 

Tenders are invited for supply of lead.eovered and vuleanised 
ribber-covered eable to the City of MELBOURNE. Specifications, 
tender form and conditions of tender from the agents for the City 
Council, Messrs. Mellwraith. MeKacharn & Со. Proprietoty (Ltd.). 
Billiter-square-buildings, London, E.C.. to whom tenders by noon 
See also an advertisement. 


Volturno, Naples. 
Manufacturers who are prepared to supply 600 km. (372 miles) copper 
wire 8 mm. dia. are invited to communicate with the Direzione dell Ente 


Autonomo Volturno, Naples, who after two months from April 10 will 
send invitations to tender to firms whom they consider suitable. 

Conditions of tender, &c. (in Italian) may be seen at 73, Basinghall- 
street, London, Е.С. 

The Secretary of the Works Department of the port of Capiz will 
receive tenders until 5 p.m. June 20, for supply of four electric cranes. 

'articulars from the Public Works Department, Madrid. 

Tenders will be received by Senor Alcalde. Casa Consistorial, 
VILLARROBLEDO (Spain) until June 26 for 10 vears! supply of electrie 
light for the town, and until June ЗО for 25 усаг» supply of electric 
light to Tors (Zamora Province) Municipality. 

Extension of Time.—-The time for the receipt of tenders by the 
Egyptian Ministry of Public Works Cargo. for an electric pumping 
installation (see p. 356 of our last issue) is extended to 10 a.m. June 24. 


Friday, July 7. 

Tenders are invited for the supply of 150 miles insulated wire and 
9 miles of telegraph cable to the Postmaster-General’s Department 
Tender forms and specifications from the Common- 


in Victoria. 
London, S.W. See also an 


wealth Office, 72, Victoria-strcet, 
advertisement. 

Tenders are invited up to July 19 for the supply of insulators, 
telephones, copper and iron wire to the Postmaster-General’s Depart- 
ment in QUEENSLAND. Tender forms and specifications from the 
Commonwealth office, 72, Vietoria-street, London, S.W. See an 


advertisement. 
The Secretary of H.M. Orrick ог Works invites tenders for 


providing and erecting at the South Kensington generating station 
complete surface-condensing plant, capable of dealing with 15.000 Ib. 
of steam per hour, together with the necessary gantry and stanchions, 
Forms of tender and further information may be obtained at H.M. 
Office of Works. Engineering Division, 55. Whitehall. London, S.W., 
Tenders hy 11 æm., June 30, to Secretary, Ntorey’s Gate, 
London, S.W. 

COVAS Corporation require tenders by June 27 for supply and 
erection of steam. exhaust aad water piping, boiler, mechanical 


stoker, cogl bunkers. and cooling tower and for extension of h.t. 
&e., from tae Burgh Electrical 


TENDERS RECEIVED AND ACCEPTED. 


Salford Council has accepted the following tenders :— 
Hadtield's Steel Foundry Co., special tramway traekwork at £2,204; 
Berry Transformer Co., two transformers at £39. 10s. each; W. T. 
Glover & Co., for annual supply of single insulated cable, twin workshop 
flexible cable, rubber cable and bare rubber stranded wire cable at 
£2,000; Aubert, Grenier & Со. for multiple core cable. 


switchboard. Specifications. 
Bristol Council has accepted the following tenders for annua! 


Engineer, 

SWINDON Corporation require tenders hy noon June 20 for the 
supply and erection of a 220-cell battery. an automatic reversible 
traction booster, a three- wire hand-regulated booster. and switehgear. 
Specifications, &e., from the Borough Electrical Engineer. 

MANCHESTER Electricity Committee invite tenders for supply 


and erection of two water-tube boilers, superheaters, coal chutes, 
Tenders to Chairman of 


supplies :— 
Wm. Geipel & Co., are lamp carbons for open type lamps, £345. 15s. ; 


Sloan Elec. Co., carbons for flame type lamps, £370. Из. 4d. ; Sykes & 
Sugden, joint boxes, £198. 17s. 1d. ; British Westinghouse Co, watt- 
hour meters, £385. 15s. 

Walsall Council has accepted the following tenders :—- 

British Westinghouse Co, h.t. switchgear for generating. station: 
Johnson & Phillips, supply and fixing. transformer at Bloxwich sub- 
station, and a design for illuminating the Council house for the Corona- 
tion; W. Kendrich & Sons, erection of Bloxwich electrical sub-station. 


Wigan Council have accepted. the following tenders for materiz] 


for Coronation illuminations :— 

General Electric Co., 1,500 yds. pixielight, 2.230 lamps, 125 gelatine 
lanterns, lgobes, &e.; W. T. Glover & Co. (lowest tender), for cable, 
£282. 10s. 9d. (Four tenders received, highest £302. 10s.) 


Cheltenham Council have accepted the foliowing tenders for 


ash conveyors and fuel economisers. 
1 * " i 
Committee, Town Hall, Manchester, by 27th inst. 

Irswien: Guardians require tenders hy noon June 30 for altera- 
tions to switehboards and other electrical apparatus at the work- 
house. Npecitieations, c.. from Mr. H. р. Girling. ihe Wharf. 
Maldon. Essex. 

Вотн ERHAM Corporation want. tenders by July S for 12 months? 
supply of single vulcanised bitumen covered eible and electricity 
meters, Particulars from the Borough Eleetrical Engineer. 

BIRMINGHAM Electric Supply Department require tenders by June 
26 for 12 months? supply of electrical accessories, engincering and 
Particulars from the City Electrical Engineer. 


annual supplies :— 

British Tüiüomson- Houston Co., meters, at 17s. 61. each: W. Geipel & 
Co., open-type arc lamp carbons: Ship Carbons (Ltd.). flame carbons. 
Ilford Urban Council have accepted the following tenders :— 

baard, 


Drake & Gorham., distribution switchboard and neutral 


general stores, Ко, 
£162. 15s.: Union Cable Co.. feeder cable, £1.304. Ss. 104. ; Albion Clav 


Гохрох County Council require tenders by П a.m. July 4 for four 
Specitication, &c., from the Clerk. 


electric traversers for car-shieds. 
Co., stoneware conduits, £312. 14s. 24. 


The Metropolitan Water and Sewerage Board, Albert-street, 
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Darrow-in-Furness Council has accepted the tender of Edgar 
Allen & Со. for points and erossings at £372, and that of the Barrow 
Hematite Steel Co. for tram rails at £6. 155. per ton end fishplates 
at £8. 15s. per ton. 

Richmond (Surrey) Council have secepted the tender of Beard & 
Co. (Richmond) for the testing and maintenance of fire alarms at 
£52 per annum, for connecting up the system to the houses of new 
members of the fire brigede at £1. 10s, cach and connecting up new 
residences of old members at 185. 6d. each. 

Ramsgate Council have accepted the tender of the locil electric 
supply eompany for an electric motor and pum» for the sewage 
works at £44. 16s, 

Leyton Council received five tenders for Coronation illuminations 
at the two branch libraries, varying from £190 to £203, and the 
tender of Boston & Co, (at £200) wes accepted. 

St. Helen's Council have accepted the tender of Dick. Kerr & Co. 
for a 2.000 kw. turbo-generator, and that of the Mirrlees- Watson Co. 
for condensing plant. 

[4 à] . Y Ў r $ oe 
_ Tunbridge Wells Council have placed an order with Jas. Keith & 
Blackman Со. for an electric fan, motor, &c.. for the Town Hall at £75. 

Stockport Council have accepted the tender of W. A. Shaw & Co. 
for wiring work at the baths. 

Kendel Council have placed an order for a boiler (at £323) with 
the Yorkshire Boiler Co. 

Bacup Council have accepted the tender of Ferranti Limited for 
two transformers, and that of the General Electric Co. for meters. 


Canterbury Council have accepted the tender of E. J. Philpot & 
Son for wiring the public buildings for illumination at £50. 

Northempton Council has placed an order with Dick, Kerr & Co. 
for two new tramears at £555 each. 

We hove received & notifiestion that the Felten & Guilleaume 
Fabrikelektrischer Kabel. Stahl und Kupferwerke A.G., the Kabel- 
fabrik und Drehtindustrie A.G.. the Oesterreichische Bergmann- 
Elektrizititswerke Ges. and the Siemens & Halske Kabelwerk have 
been entrusted (by Franta Ludikar. of Prague) with the whole of 
the contract. obtained by the last-mentioned firm for three years 
requirements of lead-covered cable for Prague municipality. 


BUSINESS NOTICES. 


Mr. J. С. Lorrain, МЛ. Mech. E.. М.Т. E. E... &e., consulting engineer 
and chartered patent agent. will remove to Staple Inn-buildings, 
Holborn, London. W.C.. on 24th inst. 


Messrs, Handeock & Dykes have removed from No. ] to No. 11, 
Vietoriz-street. London. S.W. Telephone, * 231 Vieutria “`: tele- 
grams, * Rheophore London." 


It is announced that the partnership hitherto existing between 
Мг. А. Е. Woodhouse and Mr. Edgar Jones (trading as the Wood- 
house Steel Casing Co.), electrical engineers and manufacturers, hes 
been dissolved, and the business hitherto carried on by the Wood- 
house Steel Casing Co. has been transferred to the Woodhouse Stee! 
Casing Co. (Ltd.). 

The Electrical Apparatus Со. have appointed Mr. Thos. G. Travis. 
formerly of the British Westinghouse Co.. to be their Lancashire and 
Yorkshire representative. The company stete that their business 
in that territory has expended very considerably during the fest 12 
months, and Mr. Travis will shortly open their Manchester office. 


Thos. Perey Shilleock and John Harold Payne (treding es T. P. 
Shilleuck & Со.). eleetrieal engineers, 10, Gothic-areade, Snow-hill. 
Birminghem, have dissolved. partnership. Debts by Мг. Pevne, 
Who continues, 

Notice to Coronation Illumination Contraetors.-- Me:srs. Siemens 
Bros. Dynemo Works (Ltd.) are issuing a post card stating thet their 
London stores, 30. Upper Thames-street. KC. will be cpen until 
11 p.m. on Tuesday, 20th, end all night on Wednesd:z v. 21st inst. 
Telephone. 8.270 London Wall. 


Patents Development.—The owner of British patent No. 18,043 1907 
for " Process for the production of Metallie Deposits.” desires to sell 
his patent rights or to grant licences. Particwers from Messrs. Diy. 
Davies & Hunt, patent agents, 321. High Holborn, London, W.C. 


The proprietor of patent No. 16.500 of 1907 for * Improvements 
relating to Electric Self-winding Clocks.” desires to make arrange- 
ments for exploiting same in this country. Communications to 
Messrs. Haseltine, Like & Co.. patent agents and consulting engi- 
neers, 7 and 8, Southampton-buildings. Chaneery-lane, London, W.C. 


1 ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index is included. 


I HE EE aa 


Imports.—Th> following are officia! values of electrical machinery, 
materia! and apparatus imported into this country (а) during 
Мау, 1911, and (b) during the current vear from Jan. 1 to May 31. 
with the increases or decreases compared with the corresponding 


periods of 1910 :— 

Electrical machinery (a) £79.380 (increase £27.887). (b) £461.578 
(increase &223.496): telegraph and telephone cables (a) £40,808. (in- 
crease £32.450), (^) £162.425 (increase £101,146); telegraph and tele- 
phone apparatus (a) £12,107 (decreas? £23,683), (b) £64,228 (decrease 
410.450); other electrical wires and cables, rubber insulated (a) £5.423 
(decrease £14,342). (b) £35,858 (decrease £33.134) ;. with otherinsulations, 
(а) £2.492 (decrease £1.451). (0) £16.029 (increase £3,192): carbons (а) 
£10.435 (decrease £1.134), (b) £56.106 (decrease £1.754) : glow lamps (a) 
£22.301 (decrease £32.555). (b) £138.508 (decrease 589.302): are lamps 
and electric searchlights (a) £33 (decrease £115), (b) £597 (decreas> 
£952); partsof arc lampsand searchlights (other than carbons), (a) £10.91 
(increase £4.342). (b) 46.346 (inerease £10,008) ; primary and second- 
ary batteries (a) £3.948 (increase £541), (5) £19,893 (increase £2,645). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire (a) &121.356 (decrease £10,458). (5) £589,530 
(decrease £3,002). 

Exports.—The exports of electrical machinery, material. &с.. (a) 
during May, 1911, and (b) during the current vear from Jan. I to 
May ЗІ, and the increases and decreases compared with the corre- 
sponding periods of 1910, are as follows :— 

Electrical machinery (a) £156,332 (inereas?. £20,117). (b) &698.307 
(increase £129,594); telegraph sand telephone cables (a) £56,013 (de- 
crease £10,172), (b) £295.950 (decrease &274.362): telegraph and tele- 
phone apparatus (a) £15,188 (increase £1,805), (4) &109.537 (increase 
£13.674) ; other electrical wires and cables, rubber insulated (a) £30,930 
(decrease £4,024), (b) £166,866 (decrease £5,514): with other insulations 
(а) £34.156 (decrease £222), (5) £166,453 (increase. £52,944); carbons, 
(a) £1.59t (inerease £271). (5) £8.398 (increase £985); glow lamps (a) 
£13.192 (increase £3.504), (b) £65,390 (increase £13,895) ;: are lamps and 
searchlights (a) £1,923 (increase £1,079), (b) £7.736 (decrease £30); parts 
of аге lamps and searchlights (other than carbons) (a) £1,540 (increase 
£09), (b) £6,276 (increase £565) : primary and secondary batteries (а) 
£10,055 (increase £2,308), (0) £60,079 (increase 818.762). ‘Total of elece- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (и) £215,466 (increase £8,917). (5) £1,118,146 (decrease 
£406,482). 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —The undermentioned Applications (except those marked +) are not open fo 
public inspection until after acce piace of Complete Specifications. Those m ha d 
open for inspection 12 months alter the date attached to them, if they have not been puortsat 
previously in the ordinary course. Names within parentheses are those of commun ef 
of inventions, When complete Specification accompanies application, an aster dsk IS AMAER, 


April 28. 1911. | 
10,299 KoRTING & MATHIESRN о Electric arc lamps for alternating current. 
(Addition to 26,706 99. Convention date, 30/4/10, Germany.) 
10.323 HANSEN. Metal filaments for electric incandescent lamps. 
10.309 BENTALL, BiNGHAM & Gray. Electro-magnetically controlled throttle valve. 
10.313 BARKER. [Incande:cent electric lamps. 
10.315 RAwLINos & NicHoLSoN. Distribution of electrical energy. . | 
10,316 Rawuinas. Electric lighting systems ard lamp holders and connecting devices 
for изе in connection therewith. or on ordinary systems. | 
10.317 RAwttNos & NicHotsow, Distribution or supply of electrical energy. 
10.318 RAwttNGs. Electrical switsches or distributing devices. | ; 
10,341 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Subscribers 
instruments for automatic telephones. * 
10,342 Siemens Bros, Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany . 
Maintaining a constant speed in direct-current motors. * 
10.358 Siemens Bros. & Со. & MARECHAL. Electric incandescence lamps. "e 
10.363 Resa. Electric jacquard apparatus. (Convention date, 17,5, 10, Austria.) 
10,364 Brown. Controllers for electric motors. 


April 29. 1911. 
10.375 WiNTBR. Electric lamp shades. screens or the like. 
10,433 Hupers. (Berliner Siriuslampen-Vertriebsees.  m.b. H... Germany). Incan- 
descent electric lamps and the mounting of same for illumination advertisement. 
10.434 Hupers. (Berliner Siriuslampen-Vertriebsies. m.b.H., Germany.) Fastening 
incandescent electric lamps to sneet-metal discs. 
10.435 Husers. (Berliner Siriuslampen-Vertriebszges m.b.H., Germany.) Holders for 
electric incandescent lamps. 
May 1. 1911. 
10.472 ММ оху & MenmErT. Electrically liehted display boards. 


10.486 BARTON. Pertorator for electric telegraphs. А 
10.527 DowNToN & KisBLEWHITE. Holders for electric incandescent lamps. 


10,545 ZickgL. Electric shutter indicators. (Addition to 26,502.08. Convention 
date, 2/5/10, Germany.)*® 
10,549 В.Т.-.Н Co. (С.Е. Co., UIS) Electric heating devices. 


10,550 & 10,551 ELEKTROMOTOREN-WE&RKE HERMANN OnApbENWITZ. Remote control 
systems for electrically-driven vehicles. (Convention date, 27,5, 10 and 22/9/10, 
Germany.) (Addition to 10,552, 11.)* 
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[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 3d. for books publishea 
under 38., and 5 per cent. for books published nett. Add 10 per cent. for abroad or for 


foreign books.) 
“ Magnetismo e Elettricità.” Ву Е. Grassi. (Milan, 1911: Ulrico 
Hoepli.) L.7:50. | 
“Science Abstracta." Vol. XIV., No. 160. Part IV. Section А. 
Physics; Section B, Electrica] Engineering. (London, 1911: Е. & 
F. N. Spon.) 1s. 6d. each. 
* Bulletin of the Bureau of Standards." Vol. VIL, No. 1. (Washing: 
ton, 1911 : Government Printing Office.) 
* The Transactions of the South African Institute of Electrical. En- 


gineers." Vol. II. Part II. 2s. 
“ Proceedings " of the Roval Society of Edinburgh. Vol. XXXL, 
part ТИ, Session 1910-1911. (London, 1911, Williams & Norgate). 


12s. 10d. 
* Principles of Electrical Engineering.” By H. Pender. Preliminary 
Edition. (New York, 1910 : MeGraw-Hill Book Co.) 17s. nett. 
" Whittaker's Electrical Engineer’s Pocket Book." — Edited by Kenelm 
КаксотБе. Third Edition. (London, 1911: Whittaker & Co.) ös. 


nett. 


COMPANIES' MEETINGS AND REPORTS. 


May 2, 1911. 
10.634 Mircugit. Road switches Юг surface contact electric traction systems. 
10,639 GarLEgTTI. Production of quenched electrical spark discharges. (Convention 
date, 3/5/10, Italy.)* | 
10.659 Leete. Laying and picking up field telephone lines and the like. 
10,652 Lorourst. Automatic circuit breaker.” | 
10,664 Brown. Variable resistance contact devices for electrical transmission pur- 
poses. 
May 3. 1911. . 


10.688 Heenan. Masts for wireless telegraphic and other purposes. 
10.689 MouNspoN. Electric meters of the electrolytic type. 

10.699 BRowNLEE. Device for protecting the body from electric currents. 

10,701 J. Hatpen & Со. & Warts. Electric photographic printing or copying machines, * 
10.747 W. T. HENLEY's TELEGRAPH Works Co. & Јоров. Electric switches. 

10.758 Newton. Dynamo-electric machines, (Addition to 15,423. 10.) 


10.765 Quain. Electric heaters. 
10,767 Екоѕли & Visconti. Electrical heating apparatus. 
May 4, 1911. 


10.785 Spence. Differential electric rope gear. 

10,792 Зснотт & Gen. Electrolytically measuring electricity. (Convention date, 
23 5.10. Germany.)* 

10.824 Зниве. Leverless contact breaker for high-tension maenetos. 

10.816 CHAMBERLAIN & НоскнАМ & James. Electricity motor meters.* 

10,834 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
current block circuits. * 

10.841 Laxe. (U.S. Light & Heating Co., U.S.) Automatic electric switches.* 


10.848 МАКРҮАТ. Electric lifts. 
10.855 KRAMER & КАРР. Resonatine relays. 


10,857 KRAMER. Inductive wireless telegraphic installations. 
Electric furnaces.* 


10.858 PLAusoN, ZsvETAEFF & TisTCHENKO. 
10.859 Рсғѕскв & AcHENBACH. Electrodes for szcondary galvanic cells. 
tion date, 27,1, 11, Germany.)* 

May 5, 1911. 
Electrically-orerated time switches or time mechanisms. 
Preventing over- 


Alternating 


(Conven- 


10.857 McCarrERY & KLYNE. 
10.871 Bastian, Newman & Lonpon ELECTRICAL TRADING Co. 


heating in electrically heated boilers and the like. 
Rainproof ventilator for arc lamps. (Con- 


10,886 Kertinc & MATHIESEN AkT.-GEs. 
ТҮ? sein ane 6 5 10. Germany.)* pus 
; ICKER, (Automatic Electric Co., U.S.) Telephone systems. * 
May 6. 1911. Peel-Conner Telephone Works (Líd.) 
The first ordinary general meeting of this company took place on 


10,965 Nev. Feedine low-voltage lamps and other low-voltage electrical devic2s in a 
high-voltage net. (Convention date, 7 7/10. France.)* 

10.968 Lucas & Е‘кимтом. Electric lamps for motor vehicles and other purposes. 

10,973 INGRAM. Transmitting news, reports, and the like by telegraphic or similar 


^ 


means. 
11,019 Dawson & BuckHAM, Electrical apparatus for transmitting and receiving 


Monday. Mr. Hvco Hirst presiding. 

The SECRETARY (Mr. P. P. Ripping) having read the notice conven- 
ing the meeting and the auditor's report, 

The CHAIRMAN said: It may be expected of me that, at this first 
meeting of shareholders of ithe Peel-Conner Telephone Works, I should 


senals, 

SPECIFICATIONS PUBLISHED, say a few words as to the inception of the company, Из past year's 
T - | no а trading, &c. This company was started beeause your directors realised 

; CDFRBE. ectro-mechanical selector. (28 5, 99. е . E Soi doti ЦЕ аф с 
И) МЕ [рәге е она cane that there ія to be а big tek phone business in this country, in the colo- 
10.772 Avams Mrs. Co. (Cutler Hammer Mie. Co.) Electric circuit controllers. nies and in foreign countries. The development of the common battery 
ioe HARE ION. Мо of n cae lamps. system makes it certain that much of the existing exchange plants 
А ИЧ ZWEIGRERGK, ynamo-electric machines, th} LAST. ME ЕЕ ; а А MO e 
ON Morar эу ёз antedios hy етс оО Ае: within a few years may have to be scrapped, and the improved service 
obtained by the common battery system will make telephony much 
Your directors (I should say, your present directors) felt 


Electrically-heate1 soldering iron or tool. | | 
Trolley poles for electric traction | more popular. 
that, owing to the monopoly enjoyed by the National Telephone Co., 


11.083 Veritys, LTD., & PIPKIN. 
and under the practice they indulged т of buying their plant 


11,157 Munro & RaiL-LEss ELECTRIC TRACTION Co. 


systems. 
11,175 Sewarp, Von Кисвым & Von Bipper. Electrolytic production of light metals, 
and particularly sodium. (10 5.99.) hr d j . 
11.385 Crosstey & Hamer. Cord-erips for incandescent lamp holders. principally from foreign houses, it was not possible to establish an 
industry. in this country earlier, But. on the Post. Office taking 
over the management, with the desire of buying its supplies. from 


11.415 Kitsee. Metallic filaments for electric lamps. 
11.559 Watters. Stave arc lamps. 
Automatic polarisation of fluid condensers in an electric welding 
home manufacturers, and desirous of taking full advantage of the more 


15,033 Presser. 
apparatus. (Addition to 14.859 10.) | 
(тетеп 5слискегбиегке Ges). Working modern system of common battery exchanges, they let it be known that 
they would prefer to contine their purchases to British. products; if a 


17,235 Siemens Bros. Dynamo WORKS. 
electric motor and kxe controllers. | 
17.874 Munro & RatL-LEss Evectxic TRACTION Со. Electric traction systems. — 
d Pru о for working with dynamos, accumulators, and the like. sufficient. and healthy competition of home producers could be created. 
14 u а ТУЫ " у 
22.156 WATERHOUSE Ceilin* roses for electric lieht pendant fittings and the like Relying on our ability to manage works and men, and assisted by one of 
23,306 SacAER. Ipriting maenetos of internal-combustion eneinss. (20 9 29.) the foremost. telephone experts. now our managing director, Mr. M. S. 
Attachment devices for the shaJes of electric lamps and | Conner, we decided to enter the field. The work during the first financial 
period already justifies our action. It would scarcely have been sur- 


21349 Ronests & PRESCOTT. 


the like. (18 10 10.) 
prising to me if ] had to present a balance-shect which would not have 


At the starting of new works 


21.359 Јонмѕом & JOHNSON. Telzphonic apparatus. 
21.749 CARANGELO. Incandesc2nce electric lamps. (18 9 99.) | 

23.222 NE & IMPERIAL Lamp Wonks (Brimspown). Incandescent electric | enabled us to declare a dividend this vear. 

amps. | ae ‹ las TC T amv problematical firi id faa o 

еее Co. Westin К ош hyerossope shield s] he has to reckon with so many problematical figures and facts, We 
for suspended electrical conductors. have not followed others. We have been original right through. 

24.390 MarcHant. Telephonic transmitters. l'urning to the balance-sheet, the only figures which require comment 

are: (1) On the debit side, loans from bankers, (2) on the credit side, 

For the reason above explained. it has 


24.90) WIDXER. Waterproof protzctor for electric lamps. | 
Section insulators for overhead wires and cables of : : 
cash in hand and stock in hand. 
been impossible to complete all orders obtained during the financial vear 


25.369 MITCHELL & DuvGEON. 
tramway. railway, and like systems. | 
2 0 Воск. Trolleys or collectors for electric cars. 
5 Braun & ScHNEIDER. Galvanic А Е cum under review, and. ах а result, our stock in hand and the work in progress 
amounts to some £30,000 to £40,000 of finished or nearly finished work 
for contracts which are being executed in this financial vear. and the 


26.085 ArtogMEINE ELEKTRICITATS-GES. 
dynamo-electric machines. (16 11,93.) 
20 Er Dynamo-eleztric machines. ONE 
‚872 Prestwick. Means for electrically igniting miners’ safety lamrs. roti ; i | i 
7 | ans : | e € yla m; | it on the manufac о х large : stock will show ` 
мао anne a | ЦЕ, ture of thi large mount of stock will show in the 
and баз ва lorus therein. 422-4409.) coming vears work. Our capital of £100,000 was not sufficient to deal 
28587 Paur. Overhead systems for transmitting TC (2l ieee — with such items of stock, and in consequence we relied on our bankers 
‚700 SCHNEIDER. Verifying the operation of apparatus for distant electrical transmis- | to assist us to complete these contracts. After expressing his views on 
sion and control of operations. the subject of the abili f | | е! 
29.728 Crompton & Co. MACFARLANE, ВикОЕ & WittiAMS, Means for regulating subject of the ability of the Post Office to efficiently carry on the 
electrically-operated driving systems. | йл MEN telephone business of the State, Mr. Hirst said there were ways by which 
29.549 Siemens Bras, Dynamo Works. (Siemens сон e Gos.) Reculation | the telephone service could heextended. Why should not the Post Office 
of alternaring current generators workine In parallel. bring their mains to the ] ў iti ; 
29,072 Sierens Bros. & Co. (Siemens ё Halske Akt.-Ges.). Telephone exchange ig Their mains to the houses and let duly qualified manufacturers and 
engineers instal private houses, factories, offices and the like with up-to- 
date telephone service at defined rates and on certain conditions and tests, 


circuits. 
ч 1911 SPECIFICATION. | deese munis О 
55 HEIs CHULTZ lectric traction on elevated cable tracks. ivide р а DOCE | ins 
ISSE & ScHutTzE. Electric trac exactly as electricity undertakings do? This would mean a staff of 
inspectors in the service of the G.P.O., but under such а method of 


apphzition on 12.843 10. 26 5) 
996 Pare. Electric Storage Cells or Batteries. | | 
1,370 Brown & TRAFAGNA. Switches adapted for operating the electric lamps of extending the telephone business the Post Office would have at its 
1,939 Pee PAS ce Electricity meter which indicates the con- command the service and enterprise of the whole of the electrical trade 
sumption above a certain energy. (9 2 10.) | | for getting subscribers, This was his own suggestion. but when the 
2.249 Avams Мес. Co. (Cutler Hammer Мік. Co) Electro-magnz‘ic relay devices. | time came many more or less contentious schemes were conceivable, 
He now moved the adoption of the report and accounts. 
Мг. JAS. FRASER seconded the motion and congratulated the 


(Divided application on 7,392.10. 25.4.) 
2,434 FLETCHER. Maeneto-electric machines. 
(L3. | shareholders on the tirst balance-sheet. He felt confident that the next 


2.436 FLETCHER. Mueneto-electric machines. = ae 
2,733 Stemens & HALSKE AKT.GES. Automatic telephone exchange circuits. 
10.) would be much better 
3,4 . Ак: 2А ERFABRIK Ges. Prepayment electric meters. | f . 
59 H. ARON ELEKTRIZITATSZAHL The resolution was carried, 
(Divided The retiring director (Mr. E. С. Byng) was re-elected, the auditor 


(6/4 10.) | 

4,911 Koopman & Ромтегес WeLpino PATENTS. Electric transformers. 
Application on 10.694.10. 39.4.) 

(Siemens & Halske Akt.-Oss ). 


6,626 SIEMENS Bros. & Co. 
apparatus. (Addition to 19,684/09.) 


(Mr. €. S. Nicholson) was re-appointed, and the proceedings closed. with 


Electric order signalling 


= 


а vote of thanks. 


`- 
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-ARON ELECTRICITY METER (LTD.)—For the tyear ended March 31 
the profit and loss account, after providing for general charges and 
depreciation, shows a net profit of £27,520. 17s. 6d., making, with 
£5,353. Иа. 2d. brought forward, a total available profit of £32. 74. 8s. Nd. 
Out of this the directors distributed in December a preference civi end 
of 3 per cent., absorbing £3,746. 17s. 7d., leaving £29,127. 11s. 14. The 
directors now recommend payment of the balance З per cent. on the 
preference shares (absorbing £3,746. 178. 74.), a dividend of 6 per cent. 
on the ordinary shares (absorbing £7.500), and to transfer £5.000 to 
reserve towards goodwill and patents, leaving £12,880. 133. 6d., out of 
which it is proposed to appropriate £7,000 towards writing off expenses 
of debenture issue of 1911. and to carry forward £5,880. 13s. 69. The 
past vear's trading has been most satisfactory, the sales having again 
exceeded those of any previous усаг. The factories have. been. fully 
emploved and the necessary extensions to cope with the increased 
business have been carried out. The taximeter business js still. pro- 
gvessing satisfactorily in. England, Belgium and Austria. 

HAVANA ELECTRIC RAILWAY CO.—The report for 1910 states that 
the gross earnings were $2,656,979, operating expenses $1.365.040, 
leaving $1.291.338. Fixed charges and taxes amounted to $448,128, 
leaving $843,209. Adjustments amounted to $1,549. and available 
surplus earnings were S844.759. Dividends were paid during the vear 
of 6 per cent. on preferred ($300,000) and 6 per cent. on common shares 
($447,821), leaving $1,114,913. after taking into account the amount 
brought forward from 1909. 


WESTINGHOUSE ELECTRIC & MFG. CO.—The report of this company 
and its subsidiaries for the year ended March 31 states that the gross 
earnings were $38,119,000, an increase of nearly $9,090,000 over the 
preceding year. The net manufacturing profits are $5,609,000, making, 
with other income ($1,515,000) a total net income of $7,124,000. De- 
ducting interest and other charges the surplus is $4,881,000. The 
surplus on March 31, 1910, was $5.669,000, which was increased by 
various items of profit throughout the year to 36,549,000. Adding net 
income for the year the surplus amounted to $11,230,CCO. Against 
this there have been charged dividends of preferred stock for year at 
rate of 7 per cent. per annum, plus remaining bilance of dividends 
accumulated but unpaid in previous years (х630,000) : in adjustment 
of account property and plant $1,195,000; to reserve for notes and 
accounts receivable $590,060; depreciation of investments $2,755,000. 
This leaves a surplus of $5,964,000. 
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NEW COMPANIES, MORTGAGES AND (CHARGES. 


NEW COMPANIES. 


BENTINCK MOTOR SUPPLY CO. (LTD. (116,155.)— Reg. June 1, 
capital £50,000 in £1 shares, to carry оп the business of proprietors 
of and dealers in motor cabs, cars, &c., manufacturers of envines, 
dynamos, accumulators, Mmagnetos, wheels, tyres, lamps, &с. Private 
company. First directors are S. Brooks (governing director and chair- 
mau, J. H. Smith and J. Nuttall. Reg. otlice: care of C. Lord, 15, 
Spring-gardens, Manchester, 

FOREST-WEY TRUST CO. (LTD.) (116,161.)-—Reg. June 1, capita 
£20,000 in £1 shares, to promote, contract, purchase, lease, or other 
wise acquire, equip, work, maintain and operate railways and tram- 
ways in the U.S. A. or elsewhere and to carry on the business of rolling 
stock manufacturera, engineers, &c. Private company. First direc- 
tors are J. Wayman and G. F. Thomson. Reg. otlice: 31, Lombard. 
strect, E.C. 

JACOB WHITE & CO. (LTD.) (116,217).— Reg. June 3. capital £2,000 
in £1 shares, to carry on the business of electricians, manufacturers of and 
dealers in accessories, fittings and supplies, lighting engineers, electrical 
contractors, бе. Private company. Визе directors T. Jacob and К. W. 
White (both permanent) Reg. office, King’s House, King-street 
London, B.C. | j í 

KJELLBERG SYND. (LTD.) (116.140.)—BReg. May 31. capital £130 in 
£1 shares, to work and баги to account in the С.К. and colomes ап inven- 
tion for improvements in electric welding or soldering and for electric 
aywitehes and to adopt an agreement with the Jektriska Svotsnings 
Aktiebolaget. Privat’ compiny. First. directors, G. T. H. Davidson 
RS. Prinsep, G. H. Hannay, E. G. Thormadlon. T. M. Aitken and JJ. B. 
Hamilton. 

MOSCOW METROPOLITAN SYND. (LTD.) (116,039.) -Row. May 26 
capital £20,000 in £1 shares, to acquire concessions and rights, to con- 
struct or acquire апу railway or tramways in Moscow ог elsewhere and 
to equip, maintain and work same by electricity or other power, &c. 
Private company. 


MORTGAGES AND CHARGES. 


АВС LAMPS (LTD.) (70,795).—A memorandum of satisfaction in full 
on 27th May, of debentures dated 18th. Dec., 1908, securing £4,000, has 
been filed. р 

DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—I«ssue on May 
92 of £800 bearer debentures, part of a series of which particulars already 
filed. 

ENGINEERING & ARC LAMPS (LTD. — Particulars of £6.000 debentures 
created 26th May. have been tiled. amount of present Issue being £5,500. 
Property charged : Co.'s undertaking and property, present and future, 
including uncalled capital, No trustees. 


LONDON TELEGRAPH TRAINING COLLEGE ‘LTD. )—Particulars of £400 
debentures, created 25th May, have been filed, amount of present issue 
being £300. Property charged : Co.’s undertaking and property. present 
and future. No trustees. А memorandum of satisfaction in full on 
20th May of debenture dated 24th March. 1909, securing £100, has also 


been filed. a ыы ы саш ре 
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CITY NOTES. 


oe 


MEMORANDA (June 15).—Bank rate 5 per cent. (March 9, 1911) 
Price of silver, 244d. per oz. Consols 79;—80 for money and for 
account. Consols Pay Day, July 5; Stock and Shares Continuation 
Days, June 28 and July 12; Ticket Days, June 29 and July 15; Pay 
Days, June 30 and July 14; Mining Shares Carry Over Day, June 27. 

Prices or Metais (London).—Copper, cash, 56% ; three months 
57. Lead, English. 1353—15}; foreign, 13}—13% cash, 13; three 
months. Spelter, 241—248. Tin, English, 200 --201 ; foreign, 229 cash, 
1864 three months. Iron, Cleveland, cash, 46/3, three months, 47/0. 


ALBY UNITED CARBIDE !FACTORIES (LTD.'—]n a circular issued һу 
the directors it is stated that the agreement entered into with the other 
European carbide manufacturers has been working satisfactorily and all 
contracts made at low rates prior to the arrangement have been executed. 
The price of carbide delivered since April | has been at an advance of 
about £2 per ton over that ruling during the previous усаг. The pr fits 
for the 12 months ending June 30 will, it is estimated, show an advance of 
about 40 per cent. The business of the North-Western Cyanamide Co. 
(in which they are largely interested) is progressing satisfactorily, and the 
plant is working to its fullest. capacity and producing the maximum 
amount of cyanamide for which it was designed. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—The directors vecom- 
mend a dividend[of 5 per cent. on the ordinary shares, making 8 per cent. 
for the past year. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer 
books and register of holders of the 5 per cent. first and 4} per cent. 
second debenture stock of this company will be closed from 17th to 30th 
inst., inclusive. 

GWYNNES (LTD.)—The accounts for the year ended Jan, 20, 1911, 
show, after deducting debenture interest and allowing £3,067 for depre- 
ciation on plant, &c., a debit balance of £7,432. 

MANILA ELECTRIC RAILROAD & LIGHTING CO.—.A dividend of 1j 
рег cent. for the quarter ending June 30 has been declared, payable in 
New York. 

METALITE (LTD.)—' lhe following gentlemen have been added te the 
Board of this company : The Hon. Sir Cornthwaite H. Rason, Kt. (ex- 
Premier West Australia), Mr. Walter Bernard. Hopkins (director of A. 
Darraeq & Co.) and Mr. Wiliam Stewart. 


NATIONAL TELEPHONE CO. (LTD.)—The transfer bi ks of the 37 
per cent. and 4 per cent. debenture stocks will be cloxed from [7th to 30th 
inst. inclusive, for the preparation of warrants for interest due July 1. 

PROVINCIAL TRAMWAYS CO.—The directors have declared 4n 
interim dividend of 8d. per share. 

STOCK EXCHANGE NOTICES. Th» Stock Exchange Committee have 
appointed June 29 а special settling day in 125,000 £1 fully-paid vendors 
shares of the Jugu (Nigeria) Tin & Power Co. (Ltd.) The Committee 
have been asked to grant a quotation to 500,000 £10 fully- paid shares at 
the Underground. Electric Railways Co. of London (Ltd.) (special appli- 
eation). | 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.j—À 
circular has been issued to the shareholders and to the holders of the NIX 
per Cent. Income Bonds stating that the Lot’s-road power house 15 now 
leased to the London Electric Underground and Metropolitan District 
Railway Companies ак tenants in common for 999 years. it is provided 
cach of the two companies being liable for and paying a inviety of the rent 
as part of its working ex penses, the moiety attributable to each railway 
company being payable out of its revenues in. priority to the interest. on 
ita present or future dehentures and debenture stock. Under the present 
contracts for the supply of electrical energy to the railway companies the 
price patd for such energy includes a contribution to а depreciation fund 
which was established under the contracts. This fund at June ЗО. 1911, 
amounts to approximately £176,900, and is only applicable to payments 
for repairs and renewals of the generating station in so far as they are 
properly chargeable against depreciation. | ]t is proposed that the price 
for the generating station undertaking should be £2,.200.000 of power 
house rent-charge stock at par. or the nett proceeds thereot, and carrying 
a fixed perpetual dividend at the rate of 4 per cent. per annum. It is 
proposed that the sale and lease shall take effect on July 1. 1911, and that 
the dividend on the power house rent-charge stock shall commence to 
accrue on the same date. It is proposed to apply the balance of the pur- 
chase price remaining after payment of expenses incident to sale, first 
in redemption of the entire issue of £1.000,000 of first power house deben- 
tures now charged on the generating station undertaking. and then to- 
wards the redemption of the 41 per cent. bonds of 1983 of the Company, 
The sale and lease of the undertaking to the two railway companies are 
not to take effect until the purchase price and conditions of sale and pur- 
chase and the terms and conditions of the lease have been duly approved 
by general mectings of the interests concerned. 
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ELEOTHIO TRAMWAY AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIS) 


pe 
„Ата. | Оптокио 
TM Inc. or Dec]  Acommore — _ De m Jose di "Улу DUM | june 
LIN ended. (a) №. d Amount. |18 ТИ High-| L 
weeks, oun | ut 
^t | Electricity Supply. fad а 
Aberdeen Corporation «..| June 7 1,825 1,825 Boarnemouth & Poole Elec. Sup, Ords — «| 8 —3 6 Mar, ee 
өсө ө ө ө ө ce ою ad € aD «o 9 2 24 4692 Do. 4$ per Cent. Cum. Pref...... 2». о» 9 —10 4 Feb, Aug 10; ] 
Anglo-Argentine ое om om om ое » 10 49.639 1,139,638 Doi 6 per Cent. Cum. Second Pref, ...... 104—1 5 Feb, Aug Ё 
Ashton-under-Lyne ......| „ 10 53 П ‚700 44 рег Cent. Deb, Stock (red.) ......| 302 —104 | 4 ge July bi 
Ayr Corporation осоооо ох о • » 10 817 4 1,134 mp ton & Kensington Elec. Sup. Ord. .. 71—8t 6 arch.... 
Barnsley фоосоососо вов осе b 2 191 22 3,883 - Р? Cent. м coe vocor 74—8 4 Маг, Sept я * 
соосоо осо оо ооо ое ГТ 2 801 22 5,477 fCentral Elec. Su Со. 4% Guar. Dsb. Stock 98 —101 4 une, Dec А ee . 
Bath Electric Г... „ 7| 180 23 17,692 Charin Cross ( . End & City) EL Sup. Со 34—44 |5 eb Aug j- | > 
Birmingham ration ee os 3 7,278 9 5 Zu Cent. Pref, О ооо во офе фо 4 —4 4 1 Feb., Aug eo | « 
Birmingham & dland.... ээ 2 904 22 19,257 per Cent. Deb. Stock (red.) ecc Ө өтә —9 4 Jan, "July us > 
and Fleetwood ..| ,, 10 1,834 + M Do. dou per Cent. Deb. del ....ь.| 1014—1034! 4 T 4; à 
Blackburn Corporation ....| „ 7 | 1,639 "6 | 12,945 ty Undertaking 44% Cum. 3i 5 Jan, July б ө 
Bolton Согрогабоп........ vo 11 2,841 26,878 оша ds Suppr Ord... .... ecce cori 4 —4 5 1 March ee bated { on 
Bombay геог ооеоеосоевово е Мау 12 2,948 ‚602 iom y gare eb. Stock (red .) eee Gre 100 —102 4 June, Dec [21 et 
Bournemouth Corporation..| June 7 | 2,288 17,279 ty of London Electric Lighting Ord. „...| 114—124 | 4 1 Feb, Aug NE 
Bradford Corporation... ... ” 10 7,262 57,625 6 per Cent. Cum. Pref. ..-ccecacess 12 —13 41 ап, July Bie : 
Brighton Corporation. . .. .. » И 1,292 10,444 Do. 5 рег Cent. Deb. Stock (red.)........| 121 —125 | 4 иле, $4 1 103 
Bristol Trams & Carriage ../  ,, 9 9,061 65,749 Do. 4$ ver Cent. 2nd Deb. S (red.) ..| 101 —104 14 6 Jan, July |1 
Burnley Corporation ......| „ 10| 1,595 13,835 County of Durham Elec. P. D 5 Ist Mort. 
Burton Corporation ..... n. d 326 2,830 Deb. Stk.........- .......| 92—94 |5 5 Jan, July 2:4 % 
Bury ation ....... - T sa Бо County of London Elec. Sup oly Oda ев. 14—84 6 3 Feb, Aug 3: 
Calcutta Tramways Co.....| „ 10 | 58,630 81,323,488 Do. 6 per Cent. Cu Elec. Supply e| 106—1 5.5 Mar, Sept | ** | œ 
Redruth ......| „ 10 183 ‚729 Do. 4$ per Cent. Deb Stock (red.) — —111 14 2 [o y 0004. 7 
Cardiff Corporation... . .... op ee Do, Second Deb. р олово ох оево ооо 99 —102 4 8 ау ov i = 
eosososeosecceccev| 4, 2 115 1,669 Folkestone РА py vo. Ord. ... iH 5 19 April, " ~ 
шагы London Railway ..| „ 10| 4,916 119.490 Do. 5 рег Cent. Cum. ен. | 42-5 |4 15 Маг, Sept | ++ | e 
Chatham & Dist Lt. Куз... „ 8] 1,94 18.396 Do. 4$ Ist Deb. Stock ете) cocccesccees| 97 —100 | 4 10 Feb Aug | ~ | -- 
City & South London Rly. ee , 11 3,081 76,983 Ноуе Electric Ligning Ore ооо ьоосо фе 61—71i 6 4 April, Oct on e 
City of Birmingham ......| , 2| 3,112 63,376 fsle of Wight E. L. & P. Co. Deb. Stk. ....| 88 —91 | 4 19 os oo | æ 
Cork Electric Trams Со.... ee Т 8 660 | 10,796 Кепзі:. ton & Krightsbridge Ord... ose as 7 —7} 5 16 Feb, Aug e oe 
Devonport & Dist. Trams ..| ,, 2 531 9,769 Do. 6 per Cent. Ist Pref. ...........• 5—6 |5 C Jan, July | «| = 
Dover ation ооовеое е » 10 329 2,441 Do. 4 per Cent. Deb. Stock (red.).... ...- . 93 —95 4 4 oe = = 
Dublin & Lucan Railway ..| „ 9 225 2,891 Kensington & Kngtbg. Co. & Notting zu 
Dublin United ............ ü 9 7,914 124,160 Co. (Joint Station) 45, Deb. Stock (red.) . 96 —99 |4 1 April, Oct ~ «ә 
Dudiey-Stourbrl gb ...... „ 2 862 16,977 Kent Elec. Power Co. [red Deb. Stk.......| 80 —84 | 5 7 ап, Juy | = | = 
Corporation ...... я 7 1,301 4.046 London Electric Supply Ord. .....,...,.. 14—24 17 аг, t '$ p 
East Ham Council ...... », 10 1,323 11,103 i Per nh ref.....e eee oS] 42—56 17 an | i 
Exeter Corporation. PP PPP jí 9 453 3,426 Do. ресе Ist Mort. Оер .....,..,, 9| —9 5 12,3 y 3; 3 
Gateshead & Dist Trams ..| ,, 2| 1,071 21,952 Metropol tan Electric Sup. Ord. ..........| 34—34 18 pril, Oct "i } 
‚ Glasgow Corporation «озго» » 10 20,829 30,978 Do. per Cent. Cum. Pref............. 44—4¢ 14 an, July й > 
Glossop Тгапы............ » 10 140 2,718 Do. { per Cent. Deb. Stock Ist Mort....| 101 —104 6 une, ee «ә 
GloucesterCorpn..........| 7 423 2 Do. per Cent. Mort. Deb. Stock (red.) 18 Jan July | ++ | = 
Gravesend-Northfleet. ,. . ё. 29 234 4,168 Midland lec. Corp. for Power Dist, ti Ist 
Sreat Northern & City Rly.. „ 10| 1,438 35,381 Mort Debs: cores ce aS OS ER 98 —109 |4 11 0 РА ЖЫ eae 
Greenock & Port Glasgow „ 2 861 14,447 Newcastle Elec. Supply. Ord... e| 32-4 14 О! Feb Aug | «+ | = 
Halifax Corporation ...... » 6| 3,07! 19,675 Do. 5 per Cent. non Cum. Pref. .......] 4—4 11 0 | Feb, Aug „|... 
Hartlepool Tramways ....| ” 2 232 4 995 Do. 4$ per Cent. Ist Mort. Deb. . ..| 99 —101 10 0| Jan, July te | oe 
Has Elec. Trams Co. . " 1,490 Ж North Metro. Elec. Power Suo. 5 Morts.... .| 99 —102 0 6 es . ee 
Hong AID PUN, REN $9.624 | + $210,342 | Northampton Elec. Lt. & Р. Огі. ,.......| 1{—1й | 411 6 | Feb, Aug e. | o 
Hud d eee ч 2578 | + 19,992 |+ Do. 5% pr "T weer Re Te 12,15, | 4 6 0 | Feb, Aug P 
Hull Corporation... . . .... Б 3,030 | + 28.821 |+ Do. 4% D оо C3 Rea e PR VR RA .....| 99 —l 319 O | Juna, Dec oe 
Mord DistrictCouncil......{  , 748! + 5,839 |+ Notting Hill Elecite Отд... онон.) 12 —12} | 5 17 6 | March ....! 12| .. 
lkeston District Council ere EN 175 + 1,360 + Oxford Басо соососгеоеооое оеое · с 64 —5$ 5 13 9 March .... s» е 
ation ..,...| „ 594 | + 4.476 |+ Do. 4% Deb. Stk. ........ eren 93 —9o i. Et i 
lalo of Thanet Со, ........| *” 1,095 | + 13.211 |+ St. ark s Pal Mall Elec. Ord... .....-- 81—94 | 5 8 0| Feb, Aug &| 8i 
Jarrow ны асан B 155 + 2679 + Cent. ЕРЕ оаа ЕЛҮ. 61—7i 4 16 6 Feb, Aug oe, ee 
Keighley р E 260 | + 1967 |+ aj por Cont Deb. Stock (red.) .... —88 |319 6| Jan, July | - | ~ 
Kidderminster & District . " 115 | + 2088 |— Smithfe d Markets Electric Sup. Ord...... 1#—1{ s i> wesa] xe ea 
Ki k Corporation ..| ,, 155 | + 600 |4- Soutb kondon Electric Supply Ord......... —3t |6 3 0 Pr °з < 
rkcaldy Corporation .... б 311 | 4- 2912 |+ Do 5% Ist Mort. Stock (rsd.). . .. - uus 101 —10$ | 4 16 0 SQ | 10 = 
Lanarkshire Trams Co. ... D 1,536 | 4 31.591 |+ South Metrop'n Elec. Lt & Power 7% 151 Pref zii 518 0 ‚ Аце | = æ 
e Due Halted emn] ) 1,683 + 603 + Do. € per Cent. 2nd Pref. фоочзоооо ооо $ 6 17 0 Feb, Aug зо 
Leamingto оооеоо о ФФ Фо с is 2 174 E 3.091 € Do. a Ist Deb. Stock (red). osos veas 97 —! 4 11 6 April, | om 
Leva Corporation `, weave » 10 9284 | 4- 77850 |+ Urban Electric Supply Ord. .............. —1 a April, Oct - 
[жеңет Corporation...... „ 10! 30901 + 26,034 |+ Do. 5 рег Cent. Cum. Pref, ............| 25-3 8] 6 о | April, Oct 2i 
Leith Corporation ede „ 10 727 | + 2 558 + Do. 4$ per Cent. Ist Mort. Deb. ........ 87 —99 |5 2 3 rl, Oct | 831 87} 
Lincoln Corporation ...... > 10 152 | + 1:362. |+ Westminster Elec. Sup. Ord... .......... 7{—8} 650 аг, TP 7H 
lived Corporation .... » 3| 12336 | + 244.868 l| Do. 4$ per Cent. Cum. Pref...... ia eR dc 5—54 |4 3 6| Jan, July es 
‚трон Overhead Rly » ll! 1731| + 32819 |+ d 
Landudno&ColvynBarRy,. „ 9 638 | + 4772 |+ Electric Railways and Tramways. 
London Enty Coundl....| May 31 | 46,119 + 384,738 |+ Bath Elec. Trams Pref. Ог4............... ix} .. | April .... - 
London United Co.......| June 10 | 18,420 ! + 320,770 |+ Do. per Cent. Cum. Pref. ............ — 613 6 an, July кы 
toft Co esee] » 10] 10,613 | + 141,624 |+ Ро, "n Ist Mort. Deb. Stock (red.)).. 79 — 5 8 6! April, Oct | > - 
ter rporation dd. z .. z B'ham & Midland Trams 4j Ist Deb. Stack. 993—921 | 417 3 an, July 900! .. 
Mersey Rai] ation.. » 10 | 19,013! + 167,684 |+ Bristol Tramways & Carriage Ord. . S ipu 7 —7# (510 3 Aug < 
Matos у ries „ 10| 2344 !- 47.552 |+ Do. Cum. Pref. ое ааа аа 751—721 569 s is 
Metropolitan Dist ‘Rance 2 214 | + 4,268 Do. 4 per Cent. Debs. ................| 101 — 102 | 3 18 З | Feb, Aug » 
Metropolitan st. Railway » 101 1,593 + 269,515 |+ British Electric Traction Ord. ............ 14—: es June, Dec o 
eton Elec, Trams 41 2 9,832 + 179,369 + Do. 6 per Cent. Cum. Pref. eee o@oreaeeord 4E —4 ee Feb, Aug 4} 
Hon Corporation SS ea Meias " 2 388 | + 6,789 |+ Do. Sper Cent. Perpetual Dsbs.. .......| 96 —99 | 52 6 il, Oct 1.964 
avon ALLE » 10 212 ! + 1,884 |+ Do. 4$ per Cent. 2nd Deb. Stozk........| 76 —81 5 14 € Мау, Nov | 78) .. 
чие Es yne Corp. ..| , 10) 4,542 s 42514 |t Central London Ordinary Stok ..........| 72 —71 |4 2 0! Feb Aug | /3i| 72 
Norman Mon) .......... 10 | 964 + 7528 |+ Do. 4 рег Cent, Pret. Stock ............| 87 —89 4 10 0 Aug | 88t) 874 
Oldha yes Corporation... | „ 9 814 | + 5.510 |+ Do. Deferred Stock ............. .....| 62-591 13 3 6 ЭР 024 
ol т, Ashton & Hyde .. is 2 593 | + 12,020 + Do. 4 рег Cant. СЮеБѕ,................. 104 --106 316 O' Jan, July oe 
(NG poration ...... , || 2.058 | + | |t 1,316 | 5 City of Ducem Trams, 5 ^; Cun. Pre| 4i—5 5 O о April, Oct | - 
RS E.) Corporation ed. 7 203 5.4 619 "t 43 1 100! 4% | Do. 4 per Cent. Ist Mort. Devs. ........| 99 —102 . 9 18 9 April, Oct - 
Pham Trams.. ., 9 1,52) | + , |+ 1.873 | st. 13% | City & South London Rly. Con. Оті. | 314—326 ; 4 1$ 0! Feb, Aug 341 
Remp ugh ........ а + "82 | 5% | Do. Spercent. Perp. Pref. (1831). ...... 109 —i11 | 410 о Feb, Aug f 
= Corporation * [E] 10 2,916 T + 1,635 | | St. 5% Do. (1896) ооороооо оо ооо обо о ьо ое оо 105 —1 4 13 0 | Еер, Aug ee 
Potter ленин. " 2l їз! + + 3922 Tse] 50 | Do. (1900 eee 106 —107 | 4:5 0 Feb, Aug 2 
Кооп Со пета оса ...... s ss Р || St. 5% Do (1903) uva cedet rd xe e a ...| 103 —106 | 4 15 b | Feb, Aug ба 
Коња Corporation... К 8. 874 + + 787 1 St. о. 4 per Cent. "Perpetual D:bs...... e| 102 —1)$ 1317 9 | Мау, Моу "P 
их и x 2 | 176 — — 57 | 10 oh Dunin United Trams, 6 per Cent. Prsf..... 121—135; 4 10 € ' Feb, Aus we 
mad С dco ess) | 12 6.202 + 1,266 + 4,045 ‚ 10 149 Gateshead and District Trams Ord......... 84—8 619 6 | ee sä 
Shea. terete ce еее ан 7 2 55 + 20 If 10 Gt. Northern & City Юу. Pref. v 4 %).. —1 s Feb, Aug | E. 
Singa d Corporation Ke ous Г H 7282 + 1,198 + 5, Ht 5 .. | Hastings & District Elec. Trams, 6% C. Р. { —2 d | Mar. Sept bs 
Saath Me Trams........... „ 10] $10,833 -i- $1,196 + $12,094 || St. | 44% | Do. 4$ Deb. біск .................... 72 7—8) |510 о April, Oct «8 
South metropolitan... ..... У 2 1,101 | + — s. Imperial Tramways Ord. P 3 3 re Mar, Sept | er 
th Sta ыы „ 2 893 + 1254 10, ., | tDo. 6 per Cent. Рге!.................. 4l — ү» Mar, Sept | эрч 
ampton .......... „ 7| 167! - + 979 [| St 44% | Do. 44 per Cent. Debs. ..... ..| 72—74 16 3 6 Jan, July | Ка 
соид Corporation | Е 7 1,050 | + + 1,033 | | 2/o | І. of Thanet E. T. & Lt. 5 per Cent. Prei' S 24—21 | 5.0 0! Mar, Sept | Bia ue 
Stal port Tramways ...... a. 2 339 | + -— 94 || St 4% | Do. 4 рег Cent. Deb. Stock ......... ... я —4 14150. p July ^| e» 
yb'dge, Hyde,&-., Jt. B. | Nae n : ы | 10! 6/0 | Lanarkshire Ттатуауз.................. | 10 —i0b | $ 12 3 | eb, Aug aes NN 
Sun erland Corporation 11 1,739 + 457 10 13,047 + 1471 | ‚ St. | 5% | Lancs Utd. Trams. ae Prior Lien D:b, $. 82 —84 1519 0 | Jan. July T 25 
1 сида District бозо», zal » 7 714 + 325 32 14,412 + аэ | St 7 pu cela 4% Deb.St ..... erecene EE —109 ; 4 0 0 ee 931 921 
ams ........., . 23,353 + 1, | t. о Я 23 2.8. dcl. —85 4 14 0 " 85 : 
IBwindon Corporation ...... i 2 те + 10 0 1,522 |+ 175 | 10! .. Lon dos s (иней Trams, 5% Cum. Pref, .... 4 —44 2s an, ушу "ps 5j: 
idaunton .,.....L.L.L...., 2 2 44 | 4- 22 858 |— ИН St. 4% | Do. .4 per Cent. Ist Mort. Deb. Stozk....| 77 —8) | 5 3 0 an, July 774 76 
ynemouth and District... a 2 270| + 47] 22 3.796 |— 14 | St. | .. | Mersey Con. Ord. Stock . ees) 6 —8 T eb Aug | — | .. 
de Trams Со. ....., E. 705 | |- 333| 23 10,025 |+ 9701 11/1; Metropolitan Ele-. Tramways Orden eise nee —1,; 16 0 0 сә L^ ss 
W Y Corporation... оо» 10 1488, -- 509] 10 11,457 |+ 2,112 I! .. po Deferred ...... иена Ref и Е April ....] .. 5 2: 
у Corporation ...,, » 10 745 | + 245| 23 12.741 |+ 515 | 1; 0/6 5 per Cent. Cum. Pref. оо :.—15515 0 оО. Feb, Aug Н! 
arrington Corporation. . * 8 438 | 4- 57| 10 3,959 |+ 210 [| St. ! 44?5 | Do. 4$ per Cent. Deb. Stozk............! 1024—1041 4 7 O! Jan July | 103: ~ 
West Ham Corporation .. : R | 3454 | + 944 | 10 27,697 |+ [3,340 || St. | 5% | Do. 5 рег Сепы Ор. Stk .... .........]| 10251034; 4 18 O e 103 | 1023 
eston-super-Mare ...... с 2E. ви 49| 22 1.185 |= 246 | St.| 18% Motore ani Rauwer | НИ 471—448 [216 3| Feb Aug | 50) 47+ 
Wolverhampton Со. к Lr 5 435 | + 49| 22 9.296 |+ 309 || St. | 21? Stocks....... eco eO. | 68 —70 |319 5 Lt Aug 7 Г 68+ 
Wol dlvethampton Согра. cove) ss 7| L57,4 712| 10 | 10,165 |+ 1,210 | St. / 342 TER авта 90.52 1310 0| Feo Aug | 99, 854 
Mum т Е S 109 P 22 25 Э c T % St 3 | Е per Cent. көлөп Pref. ......| 82 —91 |317 0 г. Aug 93i | 69$ 
orkshire Wei District. 2: 1,130! + 180° 22 22, 171 +__ 1,360 * No allowance has been made for accrued interest ог redemptions 
* Partly electrical, | t Ех Dividend^ _$% Tne Ап jon Stock Exchanze Committee have deziin 21 t3 11212 these, 


(a), These comparisons are FEP the corres 
ponding period last year. 
t Minus 3 days, $ Minus 2 days. § Plus 3 days. T Plus 2 days. 
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Wed. YIELDED. 
June 14. 
NAME, 
QUIE Divi- 
се | "RATS | pivinexp June 14. | @ (Dano 
Wed.. YIELDED. 
June Гы ED 
5 Las .. SAME, 
її 
[ DEND 


4. 
isa |5 г 
156 — 2 
Теш. REY ХЕХЕХ ы : 9 0 | 
High- ы Telephn. & Тэ! сри Cont pos 101—108 (417 e 
est. | es Amer. Trust $1, meses ке 30] SS 51; 6, 
100) 2$ П. 1936 baal Ee Be a 
A ds DS qv Cons Bor Ist Mt. Db. S 7&—1 600 
ere ER es duy 7 90 le 42 | Angio-Poetug se Tel iiec ici 5n 0 
Tramways— —94 |314 be Aug | 90, a lephone phone Ord... es se e : ЧЕ 245 9 
т нр в LT еол M onte Video Telephone а не 
вв ” De ee 1 о Сеп HM 2090002000006 101 5 
Electric Cent. A Ord..... 89 —9 Aug 77% Do. 5 per Pref. Stock.. "TT 10 — 31511 6 
St Met. Rly. е 29 |3 0| Jan july | 7 = ojo Naiona o е jum. lstPref........ 10 -5 1150 
SET мк Pref, - 2А , (Int. Guar. a) о 9 |3 16 О е July 149} p Do. PC. per Cent. Cm m Ped mA 3 9 : 
ee > — m. Pre een a 19 
St. 38% Assented Ex Co. of Lon нан 104 —106 | 3 1 0 an, ] y 99} Do. 6 per Cent. ai Cuan. 3rd red.) ale 99 —101 | 3 6 
ML Do. 3 per Gent Conil S00, erre 148 —150 559 Aoi | 26 Do. eb. Sink 34 per Ger "Выше 100, =101 EET. fl 
3 4 per Perp. De m 1—i 50 eb, yj ~” r e Co. 30 yr. or 14—14 6 
St |4 po AIC CORE DIO at Е |7 6, May, Nov | Z r^ Telephon s bM RU 9114 9 
v9 28 a8 0 "n iow Yor Dena qun voie Qu a e 74—€ 9 
St \ Do. 4per PElectric Traction о 89 —90 10 2 0 ‘July | Y ч бе ar Cent. Cum. Pref. Stock......| ОВЕ} $30 
|! 4 tPotteries Elec nt. Cum. Pre “Жии 1—3 5 0 0| Jan, July 68} 1/0 Do o par nt. Red. Deb. Bb Seed] 7k —1 .. 
1 tse Do. о ре Hey Deb. gr Cm. Pref. 75 —80 8 4 0 jan, oo JE оо. рее ап Eeypt 44%Db.Stk-(red 71: —7 490 = 
St 0/ Do. 4 sc. Trams. & Ltg. 6% C eee b. ee 1 13 0 Juns, 101 Telephone Plate Ord 1— ый A 4 5 9 
UA s ee per Cent. e Trms 5% | шир 00 —101 | 4 19 JP = EE uoo. (180.001 190. Peg ae ынын 103 —1 N 
St. Dc. st. Elec. bds wi eee l = 4 ? ое oe о Do. nt. Cum. aes pes -0 c^ 
100 ы runde E Lon. o ns Vp cg d ея 100 E 3 18 3 March id — ae Do. AI hey oe АА &e. 4 —4i Е us 6 mam, 
~ | 10/0 а puo dr cop. "Dbe. .. e E .. "juy | ~ 4196 P^ Financial, те Cum. Pret... i-i 4 10 A 
"з оп ет (KERI A T tmen *ec]2299 1 = 
ш 42, p ре En EE ты е: S um 5 3 3 Jan, зю Elec. “соч Trust "m 131 —134 4 9 : 5á 5: 
"| 4% hire (W. злс: 5 "Da épa Cont ре... S ooi т: 
5 Yorks Cent. Cum. DS. e o eo es no 0 2/0 Do: 6 per Trust (Cert. ч 2i | , Oct or. zy 
Я "| ро 6 per Cent. Ist De 1 arine Cables ign | Electric 15 0 Ju v эы Yn 
ав рег . Subm and Fore —5 |4 ап, oli 
St. Do. 4i d 6 Colonial | ways, &c. 5} 47 © une, Dec 102%) 1 m 
turing, &c. 9 0 = 1 Ee » Tram ооо Сок 2 6 ә 1024 101 = 
ectric Manufa ing, - £cl 4 "e April, Oct EH rtm Pe cs селе: 96 = H 8 г “July d 
El 4 % Deb, Stock .» + Moi 7 i 2 pril, ace . 2/6 ee 5% C pst ——— оро 4 i k ie ] % 21 Us 
acce como 1 г эе ae Ё ээ е өсө ix ap E өө ^ a көө * : 
ZIET Aron Белаю Metar о и оо July, Feb | 2 $20 |. Do. 4ft Deb, Stock 722113 За ЫШЫ |630 мы КАНЕ 
1 du Aron / Cum. Pf. s A E 7 6 15 zn. uly se ó; 5% Deb’ О 50, Deb. ( EET 5i 4 1 ап, t "T * | 
1 0/71 ЧАҢ Ord. * ule: Ord. MES 4 12 3 an, Jul > t. 44% Fists nd Elec. Trams. nvest. Ord эөөө 5 105 4 6 0 ar, p ee 110} | 
1, 3/21 Babeock ated & Helsby Cables Ord... 2—104|4 6 6 ar, Sept | 7 $4 аа cC mI накни MS 149 $ 8 0 May, Nov | il I 
1.0/7} НЯ НТ. 939 1411 0 b, Aug 1 7% Brisba Cent. Cum. v. Сегіз....... 145 — 30}4:3 3 an, July 101]; .. | | 
с im Pref.. (red). «| ор — Feb, i 4 Do. 5 per t. Db. Pro t 127 —1 0 il, Ор 
$| 6/0 нава er Cent, Ist Mort, Deb. tbb| 967 ч тшу | 62 2/6 Columbia El. Rly. DEOrd. 103 4 7 е Ар Hus | 
5 3/0 *: M per Cent, Ist Ist 4 % IM ў i 10315 16 3 an, July bU» Do. Columbia El..Rly. ЖЕ; 159 476 Jan, Jur 102 
5 t British Westingho Prior Lien | Stock. «zs s; 59 6 |916 O! Jan, uly 4i) ^| Do. Cent. 1st Mo DS. verias 1014 — 419 6 сер 82 6 
Н d O | Jan, 5% 4$ per Power De "рЫ! 994—104 А 55! 5:: E 
St. 5 Do. > Bre. Co. 44% b. Stock. e. o : 5 417 6 ov. ay 315 $2 Do. 95 Perp. on ams Ist Mt. Db. 98 62 6 Mar, Sept 5 .. Le 
St. үн dc ecole Con Pre Sorat кү неле жр Aug | °° ты Со TENDS н | 51—6 413.0 lan July t i $ 
5| 5/0 ое 1a Mart Data (red: E 456 arch .. | °° $ Suenos та 7,610)........ mpm 470 + 5: : E 
5 о. 5 ре t. 1st Mo 23:38:06: 9:0, 0, 4:€ 103 — 19 [e ' M К 23 6 Deb. Stoc s (1 to 13 cf regie Qu. 02 —l1u sae ,A,N 2s oe Ez 
GE атре м ME dati oc i vet C UBER: E 
th ost it për Cen h Ord. .... | — |51 ril, Oct | (i | De % 1st De EN EE 4 0 ay, ge 
44 ре Telegra КИРУУ d- k О | April, 2/6 ^. 4 Shares .. ) Sh. 96 —37 0 " . E 
i AT P Сайышты 4 Elctical беле uir |e о! fam jur ü 4% саре шры tty C (i506 Sh 35 —98 |5 2 Feb, Aug | » 
1 nsoh a >.” TTTTTYTTIN . 14 х "Tm ү ЖЫ tyo a De "P 6 oe os | : 
| ‘Oe Consolidated И nr 50—10 5 d A Sept ов | 18 Ed UT EIE 596 lst Mt Db. 000 30| 105 —1024| 4 18 o, June, Бес | *" | ** | : 
0/7} & Co Mort. De | . | 5 July za ro Co om | * Ку. Соп. Е i 6 9 Р ee 
3 CAPS per Gent. lat теб. gh Lido | 6 6 Feb, Aug | 2: 3% | Havana oup Bd cerner Cent Ist] 15, 79 eer July = = 
100 5% КУ: КЫ ЫС Ог. г, ef.. АӨИ 92 — js eb. Aus M 5% | "Pear Coup ways Co. 5 per Cont. 1st 5:8 3 C^ fan, July PT = 
5; 1/9 | Dick, ‚КЫ рег Cent. Deb. Stock. TT ПА 30 june, Dec | >: M R e о ai 255 |559. [шу | 1) ч 
E: of De 4 San United C, ia Sh.) ( 4 5 2 H | ar, ms D 5% кшш Elec. Trams Sh. Stock. REEERE, ic 1} 4 16 о | ips d ec | 2 А 
ку nen во ) —81 6 an, July it a Cent. “ Ў HO И К = 4 1 ап, * dae (e 
5 Edison & discos b. Stock (red.) 78 —81 s Дап, July a7 Do. Sper “В” Di eeel qp dr 19 0 тап, ly 95}: 

2 (£5 pai rt. De 700060 п М Мау, x r Cent. S eas ec — 103 4 Jan, .. | - bigs 
ЗЕЕ Sm ого rap | d коо ЕНИ Wb ju 
St. 5 D^. n's Elec Pref. oe ^ 1 os lv os А б? 6 pe t. Reg. Mor Stk. TIR 94 — 2 | 4 18 oe 964 р. | 
2 | ея аа (red... = 7 0 0 July July Do. 5 рег Cen оао е ое 109 —10 512 0 Er 1014] 100 = 

‚„| De Pher cent. 15 Mor ОИЕ: 580 Jan, Dec | | 9% dras Elec. Tra Lt. Co. 5% ese) ло = [25 46 > 
| % | Do 4р per cent, Ist Mort. D E —73 une, 59% | Ma 5 S and ld Bonds. . —9oi 5 a ho 
St 44% | Do о ее: т 899 Sept | i2 "Manila Elec. Ry, $1,000 Gold Bonda.» +». 941— 5:9 0 sea, № 
2 ait, | Electric T ont Perp. Ist Mort. Doba, в 1348 6. b, Aug 50; Маа Бес Бу са % Gold Ваз. 10): 102 Гаи 
2 29 BS 7 icr Cent. Perp 5 Cum. Pref. "| 88 —9 516 6 Feb, Aug pow 2 5% ' | Mexico Trams и Mort. nio GOR RS 47 6; АР T ig 
ЕЗҮ Sk E E EE 4 6 Mar, Soot FEES „у ap par Gent ү ama pode ct 
4 per Cen о. —108 | 4 eb, Aug iS ? | Do, Ry. Ster и, | =. 2 Jan, № 
Е iN у Telegraph Ке ТЕН Stock I $14 0 e Ox - 44% p Ta “P19 44600 nee ao Roe | ы 3 e 
5 2/3 | Do. 4k pe Cent. Ist Mor Works.... 104 —10 & 6, April. Ол -: | do. (Nos 4. иа 4 6 2 1174 115 ln 
4$ per E deduc E md ue. - erth Elec; Trams Ord. serene % 55 s = 1031 р 
St. 44% | і Do. bber, Gut. Pref. еоооч 9ә " = Я M 4196 Perth Elec. b. Stock ae 1 Со. `6% 5 2 4 8 0 e 104 $ 
10 15/0 | india Ru C DUE oe ъ— й м oy | De. at Mt "Trama & Supply о E 2 26| 95i | 
О 5/0 | Do Бр Cent. Debs. Со. 3:741 .. | May, ji 596 Duro ee ee Paes 16 —117 6 6 и i 
100, 496 Ее. е Ltd. Ord. a 510 0 Jen, July Р 3/0 Rance * ist Mort. Deb SA .. 102 n : d 0 185 | I m 
yrs Richardsona, Wes кре ы 4—5 16 3 Mar, July y 44% po ELT E r^ HANE E a 0 Dec | 1028 +» M 
| De at per rie per Cent, Cum. Pai xd 3 о der dunt ud on "Do. ^ do п ҮНҮ ight & Power Co. 185 —188 A 17 3 June, Aug | | ds 
St. 44% | Do. ncuits 6 per Maintenance.. 109 — 415 0 —e 5% 50 yr. Mt. Light & T 2 —104 0 0 , 27 
lex Co tion & —2й - | Оо. way, Me ‚| 10 —100 | 4 | ни 
зер Telegraph per Gent, Deb, Bonds (1909) =... taig | 43 TENE m a = 00 осе тна, 1 SNO Db. аа 94 —l Pier | 
100 “ga | Tele dy & Maxim, Ltd, Preference. 100 105 |4 о 8 | june, ba | 1 3 i 25190551 ае эш. Бш Mar, Sept | iiy iit "p 
1 1/0 Vickers, r Cent. non- pis Preferred 4) 100 —1 4 7 6 | June, 10 t 596 ato y. Co. 1s gn Elec 5 80 oo 99} Vy, 
1| 0/6 | ре, Sher Cent Don: Mort Db. SE 90) 102 —104 416 0 e 14 te 44% , Toro nial and Forei sE S 5 рав, July 994 6 qo 
St 59, Do. 5 ш Cent. Ist MEAE Deb. (red 103 —105 611 2 *' Oct E be | Golo Supply, &с. Си. Pr....... 10:11 5 80 | v 61i : ab 
St 4% | Do. 4pe r Cent. 2n Рева сенсе E Apr, dE Van R эз 1021510 Ар т 974 à 
4$ pe d Mort. S = T r, Oct " - | Elec. S'ply . Pf... ve —10) 6: Ap i 97 | . 
100 4396 | tDo. иена і оак | | Bombay ES & T 6% Ст олкы ga EE p 101 109 Re 
100! 5% tDo. hite & Co. 6% dores a pes Ere ‚4—1 6 3 0 May, | 5, 3/0 Bombay Е.5. Cent. Deb. St Deb. Stock.. ci— 413 0 - 110; 2. И 
10 1095 | J.G. x & Robinson Or Pref ess edes: 55 —65 (0 6/0 | Вот Е ond MORE iod NE E 520 m 124 |1 14; 
п... llans Cent. Cum. Debs, = .-.. | St. 44% | Оо. 5 рег Сеп nply Ота. .... nds. csi 96 ——9B. ев о e 3 
5 Do buic dt ы. АЕ о st Mort. Bnds....| 96 1 3 0 pi ree 
E 4 per | ee 5/0 фол Cum. Pre t Mort s | —121 |5 ul ы "m Щу 
St. 496 tDo. Dec A 5 5/ Do, 5% 5% 13 | NES 121 J y os 
Telegraphs. 1—7 кы Т; 6 69 5; 2/6 Calgary Power Bice, С Co. ко, 102 | 4 18 a E ат 
— 91-1314 4 19 A F,My,Ag,N 114t 113 [100 1/2 Do Cm. Pf. Skali Co.(of proh] Fal —85 | 519 м | | = М 
Telegraph ....... ed.) .... eo. ра Sq. Е. МУ, AgN 201 208100 р гра Prectrolytic Laue е МКУ E: 11 0| Jan ud eee (з, 
10 те Aor per Cent. Debs. (r am uu E. 113 s 8 1 O AT TO ros Ü i 100 50 ее ү о of vue Cent. 87 zu 5 И Е do ы bee 
100 5% о. American Ute 258 —2 & '9 0 | Jn. р, ду, ee lect Developm of Victoria ead wis 1 —] с: 1 Oct 9и Ф a, 
St 15/9 Anglo- ed S А —90 |4 О Feb, Aug ~= : Elec nod den ene отө TIE —h 6 Apr e i С 
d Prud Commercial Cable 4 pe ата € = 5 ‚0 о | rey Oct "RS ‚| Indian Elec. Sup. Power a Lig. ere ve E os as . к 
10 6/8 d "Brelerencs 10 о o olia 3i mAn IOl ^ Th| s J| Dos eri ia Power 65.550 Gold d 23 —33 540) ~ at 
9 10/0) D. Spanist Ord...... Pee 101 —1 9 o MAP 13? КЕ id гр. Ord... ...- Sti con 94 —96 .. 5i 
? 2/0 | Direct 10 per Cent. Cum. еы бы а № 9 0 Т уу О. 139: 844 чо Madras E. S. ов. Cons. Ord. к...... 5 12 0 ee 19 ki 
5 2/0 | De. сое 199 10012109 муо! вор Sul Тт E S оп. Do er het Mort. HE TN E: - oh 
50 4 %! Do. ted States Ca ARE. Db. (rd.). 37 —140 2 0 Ja,My, À T 3 .. | Me 5% Ist M ht Co. 5% ewe 23—84} 4 10 6 99 9 
, Direct Uni Cable 4$ Sr UNE EE Mn EOS: fall 133 SE tee ы. V is mena Lu ИВ —108 | 6 A 163} а 
00 um Е d о СЕК iyi or —103 : {5 | ОЗГО 1021 .. 50 к: E Com. St. RUM X 2 | 2 io e F,My,AN = Ü 
Sr 65/0 | Baste 3$ par ant Fie Deb. Stk. (re | 13}—l4 318 3 Feb, Nov | xican Lt. AS E ЫК! 834—91 166 FP, .. — i 
St 12/6 тро, Eo e о Е Dom EE. jan qu ed. de S DS е CUm. г. оса рае ео dl .... Ob y 
St 4% Dc. ERA xd ore aeeesesone 931—101: 5 8 0 ; Jan, Nov . чы #3 Do Klst Мор Со. 15% Мо $ че 63 —65 7 7 9 Ар TEN 1 
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due security against any abuse of such powers by an appeal 
to the Railway and Canal Commission. Sir WILFRID 
Laurier and the Hon. A. ЕзнЕв both agreed that these 
were solid concessions, but the Hon. G. F. PEARCE objected 
that, while the various Colonial Governments were prepared 
to bring about reductions forcibly, even if a loss resulted, 
the Railway and Canal Commission would view the matter 
from the point of view of the operating companies earning 
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а profit on their work. While admitting that this might 
be an improvement, 16 was not the full result desired by 
the Governments concerned. 

To the man in the street this will appear a carping 
criticism, and it certainly seems to require some further 
explanation from Mr. PEARCE as to what basis in particular 
he would suggest on which the vast businesses of the cable 


! 
оозооовоооооовове 


Ву W. A. Vignoles. Illus. 419 Companies’ Share List 


COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 


Coronation Illuminations at Brighton.............. — 200 
Excellos for Deck Lighting. Illustrated ...................... 71 
Mine Signalling... ...cccscessccecccecccces ооовове г еооозоеовоеро 73 

ооо оогоо ое зо ооо ов ео о 78 


ооо осо ос ооо вое 


Ifs and Queries ..... 


NOTES. 


Е —$-—————— 
Imperial Inter-Communication. 


From the official report of the proceedings before the 
Imperial Conference on Thursday last week, it would appear 
that an interesting discussion arose on the allied subjects 


of teleeraph cable rates, cable facilities, and wireless tele- 
graphic communication. On the first point Sir JosEPH 
WARD (representing New Zealand) introduced a motion 
asking for increased facilities for inter-communication be- 
tween Great Britain and her Dependencies by means of 
reduced cable rates throughout the Empire, agreeing that 
much had been already accomplished in tliis direction, but 
arguing that more remained to be done. The PosrMAsTER- 
GENERAL (the Right Hon. H. L. SAMUEL), in expressing the 
British Government's sympathy with this proposal, pointed 
out that the result of representations to the cable com- 
panies had been the important reduction of 50 per cent. 
in plain-letter messages, and it was probable that there 
would shortly be announced a further reduction in the 
charge per word for Press messages. Не further indicated 
that an attempt would be made to effect some (rovern- 
mental control over cable rates, the companies receiving 


companies with their Governmental ramifications should 
be conducted. The feature.of many of these discussions is 
the airing of vague proposals and suggestions without any 
indication of liow the cost is to be met, or what is to be 
done to ensure that no injustice shall be meted out to those 
who have placed their money in submarine telegraph cable 
enterprise. Non-practical views, expressed before Chambers 
of Commerce and other aggregations of traders, ever on the 
alert for their own advantage without regard to the justize 
of the case, are all very well, but when subjects involving 
millions of the British public's шопеу are discussed before 
the Imperial Conference, something more tangible, some 
facts and figures bearing upon the questions, would be 
more to the point; and we venture to say thatany really 
practicable proposal emanating from the Imperial Con- 
ference would receive the fullest consideration from those 
responsible for the conduct of telegraph cable enterprise. 
We think it will be agreed that a really practical proposal 


has yet to be submitted. 


THE Hon. G. F. Pearce was responsible, at the same 
meeting of the Conference, for a resolution recommending 
the “Nationalisation of the Atlantic Cable." Mr. PEARCE did 
not support this resolution by any really practical suzges- 
tions, and no information was vouchsafed as to what would 
happen if the Atlantic cables were “nationalised.” What 
is the present nationality of the Atlantic cables? Апа 
what is the attitude of the owners of the Atlantic cables in 
regard to the question? The laying of an additional 
Atlantic cable for some of the purposes set out by Mr. 


400 THE ELECTRICIAN JUNE 23,1911. 


PEARCE is, of course, a proposal whose financial results 
can be fairly estimated. So far as the proposal resolves 
itself into a question of expenditure of publie money it is 
a simple one, but with the experience already gained with 
the Pacific cable the venture is one that is not to be lightly 
undertaken, at any rate so far as the Mother Country is 
conzerned. We take it there is nothing to prevent the 
Australian Commonwealth, assisted by New Zealand and 
Canada, laying such a cable, but why the United Kingdom 
should фе called upon to find a large sum of money for 
such an enterprise it is difficult to understand. The Роѕт- 
MASTER-GENERAL had an easy task in shelving the question 
by means of a resolution given on another page of our 
present issue, where also a report of the “wireless” proposals 
of the Government is set out. 


— P 


Eritish Electric Traction. 


APART from the interest which always appertains to the 
annual reports of large industrial undertakings, there is a 
special interest in the fifteenth annual statement of the 
directors of the British Electric Traction Co., in that the 
report seems to indicate a somewhat improved position 
in electric traction matters. Passing over the intimation 
that Sir CHARLES Rivers Witsoy, who has presided over 
the directorate of the Company from its inception in 
October, 1836, is about to retire from the chairmanship 
and is to be succeeded by Mr. E. Garckk, whose strenuous 
work for the Company all associated with electrical 
matters fully realise, the views that Sir CHARLES pre- 
sented to the meeting of shareholders last week contain 
many instructive details which, although not altogether new 
to our readers, very well bear repetition. The difficulties 
which the Company has either overcome or is suffering 
from are certainly numerous, and they cannot be re-stated 
too emphatically. "They relate particularly to the trouble 
which must accompany competition with rate-aided rivals. 
We know from the reports that reaeh us from some of 
the great municipal electric tramway undertakings that 
the extremely low fares which predominate іп many 
districts, the preference given to the often well-to-do and 
always much-considered ** working man,” have lowered the 
remunerative operation of tramway enterprise to its limit, 
in some cases resulting in loss. This result has come 
about in spite of the specially favourable terms upon 
which money can be borrowed on the security of the rates, 
of the advantages that municipal enterprises enjoy of 
being their own masters, in being the road authority, and 
in having a regular demand from local investors for their 
stock as investments, in having the call of the labour 

market in great measnre, and otherwise. All this goes 
to show how necessary it is that sound business principles 
should actuate all classes of commercial enterprise. We 
do not think Sir CHARLES failed iu his effort to show that 
the BET. had not always been generously treated in the 
course of the negotiations in which, from the nature of 
its business, the Company has had to engage. Perhaps, 
however, special interest will be taken by electrical men in 
thechairman's very definite statement that the directors 
have decided to spend no more money in the extension of 
their enterprise unless and until they can secure better 
treatment. We can but hope that the clouds which hover 


over the Company's extensive and important undertaking 
will speedily pass away, and that the В.ЕТ. will once 
again become a profitable investment. 


restore ав 


Edinburgh Theatre Fire. 

THE public enquiry into the fire at the Empire Theatre, 
Edinburgh, which occurred on May 9th, has now been 
concluded; and the jury have returned their verdict 
(an abstract of which is given on another page of this. 
issue). The evidence brings out two points very clearly ; 
one, that the permanent electrical installation at the 
theatre was in no wise at fault, and the other, that the 
faulty construction of Lafayette's properties was at the 
bottom of the whole unfortunate business. The jury's 
verdict, therefore, seems rather beside the point. They 
simply recommend that theatres should be safely con- 
structed and that more frequent examinations should be 
made of electric lights and water hydrants. This is, of 
course, all very well as far as it goes, but more important 
still is the examination of the artistes’ own properties. In 
Lafayette's case these were extensive and included & com- 
plete electrical installation. Now it seems certain that 
it was among these properties that the fire originated. 
Assuming, as was stated in the evidence, that some of the 
joints were faulty, the advantage of inspecting merely the 
theatre installation is not very evident. Therefore, we 
think that more attention might be paid to the way in 
which the artistes’ own installations are carried out, and 
that severe restrictions should be laid on the use of inflam- 
mable material for such purposes. Marking scenery as 
fireproof does not necessarily make it so, and this isa potnt 
that might be looked to. Further, though performances 
such as Lafayette gave may be very fine, is not the danger 
inseparable from carrying them out sutticient to render 
them illegal ? 


eo dl 


The I.M.E.A. at Brighton. 


Tie annual Convention of the Т.М.Е.А. which opens at 
Brighton on Tuesday next will be the first ever held 
wholly at the seaside. This, coupled with the fact that 
Mr. CHRISTIE is a popular President, should ensure a record 
attendance of members, even in spite of the distance from 
the North and the Midlands. The programme of meetings 
has already been published, but we reproduce it ayain in 
this issue for the convenience of our readers. The papers 
down for reading should promote a healthy and interesting 
discussion, particularly those on the internal combustion 
engine. Following the excellent precedent established 
last year at Glasgow, Thursday morning will be given over 
entirely to discussions. The subjects chosen, “ The Pur- 
chase of Fuel” and “Street and Shop Front Lighting,” 
embrace matters of considerable importance to station 
engineers, and we look for som? interesting figures in 
the discussion on the latter. We are pleased to see m 
this year's programme a minimum of “ofticial ” functions. 
The municipalities in which the Convention is held always 
like to do honour to the members attending, but & plethora 
ot public luncheons, &c., occupies too much of the time 
which engineers prefer to have at their own disposal. By 
confining its hospitality to a single conversazione Brighton 
| has established a useful precedent, and one which we hope 
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The Prevention of Earthing by Climatic Conditions.— 
According to the " Electrical World," the salt, wet air en- 
countered at Galveston, Texas, so thoroughly permeates all 
buildings with conducting moisture that it is impossible to 
earth the secondaries of transformers on account of the painful 
shocks given from the brass socket shells or other metal parte 
which make contact with the unearthed side of the line. Build- 
ings of wood, brick or concrete become so conducting after a 
brief exposure to the climate of this semi-tropical island that 
even when standing on carpeted floors on upper storeys one 
finds it impossible to touch any live conductor at ordinary 
lighting voltages. The capacity leakage effect, even from un- 
earthed secondaries, in many cases proves unpleasant. Being 
an advocate of earthed secondaries elsewhere, when Mr. Fred 
M. Lege, Jr., the present manager of the Brush Electric Light- 
ing & Power Co., first came to Galveston several vears ago, he 
immediately took precautions to see that his own house service 
was properly earthed. Painful shocks at once became manifest 
from various sockets and switches, and members of the family 
and servants soon grew so fearful of all fittings that the earth 
had to be removed. The model lighting installation at Ft. 
Crockett, the Government post at Galveston, is equipped with 
earthed secondaries which have given rise to much lightning 
and fuse trouble, making it impossible also to replace fuses 
without making the lines dead. The climatic conditions at 


Galveston also make it necessary to use porcelain instead of 
besides other modifications of 


will be followed by other towns in future. In another 
part of this issue we publish two articles on the Southwick 
power house of the Brighton Corporation and details 
of some of the large consumers who are connected to the 
supply mains. We shall give a full report of the pro- 


eeedings up to Thursday night in next week's number, 
which will be available on Friday to members at the 


Convention. m 
mac rias socrus a Do RR Door cmm 


Electrification of the Boston Railways.—According to 
* Engineering News," one of the schemes for electrifying all 
railways entering Boston, a subject which has been much dis- 
cussed recently, 18 likely to be favoured by the Massachusetts 
Legislature. The Committee on Railroads and Metropolitan 
Affairs on May 25th voted for а measure which provides that 
all the standard-gauge railways within the metropolitan dis- 
trict shall be electrified in such a manner and in such order as 
the Board of Railroad Commissioners may determine. The rail- 
ways are to file plans and specifications for electrification with 
the Railroad Commission before September 1, 1912. The 
Commission will determine the extent to which public necessity 
demands electrification, and will also fix a date for beginning 


the work. 

“The Production of Characteristic Röntgen Radiations.’’ 
In a Paper on this subject, read before the Royal Society, Mr. 
R. Whiddington stated that a characteristic radiation could 
usually be excited only when the velocity of the cathode rays 
within the X-ray tube supplying the primary ravs exceeded а 
certain value depending on the radiator. The value of this 
critical speed v, had been accurately determined for the radia- 
tors Cr, Fe, Ni, Cu, Zn, Se; that for Al had been given in a 
previous Paper. It appeared that for the radiators studied 
t. was proportional to the atomic weight of the emitting ele- 
ment, being very nearly 10" times the atomic weight. The 
potentials corresponding to these velocities ranged between 
1,320 volts and 15,400 volts. Ап interesting result obtained 
during the course of the investigation was that the energy 
emitted in the form of Róntgen radiation by a cathode particle 
When suddenly stopped was proportional to the fourth power of 


wooden strain insulators, 
standard construction practice. 

Free Lamp Renewals in Chicago.— While discussing 
" Maintenance of Service " in a Paper read at a recent meeting 
of the Commonwealth Edison Branch of the National Electric 
Light Association, Mr. W. L. Abbott. chief operating engineer 
of the Commonwealth Edison Co., Chicago, gave some interest- 
ing information about the free lamp renewal service provided 
by his Company. The practice of exchanging good carbon fila- 
ment incandescent lamps for burned-out or defective lamps 


At first customers had to call at the 


was begun in 1895. 
principal office to renew their lamps, but later, outlying 


depots were established, and now the lamps are delivered at 
With the growth of the Com- 


the customer's door on request. 
pany the cost of this free renewal service has assumed large 
proportions, and it now amounts to 32 per cent. of the total 
distributing cost, the free lamp renewals costing the Company 
about £100,000 a vear. А bureau of the operating deparcment 


is in charge of this work. and 12 telephone lines are needed to 
Seven horse-drawn waggons and 


its velocity. 
Inspection of High-Tension Oil Switches.—We take the 
following note on this subject from the “ Electric Railway 
Journal" In the regular inspection of. the transmission lines, 
which is the price of continuous service, it is important not to 
overlook the periodical examination of high-tension oil switches, 
particularly with regard to ascertaining the character of the 
o!l and the condition of the contacts and terminals. The fre- 
quency of the inspection тау properly depend on the use of the 
switches and the voltage, but, in any event. an annual over- 
iauling, in which the contacts are tested and cleaned and. if 
necessary, the oil is renewed, is essential to the best results. 
Some companies may go so far as to keep monthly records of the 


number of times the switehes are operated and establish a 
In a representative 


handle the incoming calls. 
five electric waggons are used in delivering lamps to customers. 


Both classes of vehicles for this service present an attractive 
appearance. Tungsten lamps. which are not renewed free, 
are delivered bv boys travelling on the tramcars, each boy 
carrying about 50 lamps. Carbon lamps are carried in travs, 
and both in the delivery waggons and in the stock room the 
position of the lamps in these travs indicates the character of 
the lamps. New lamps are placed in the trays with bases up, 


the old lamps being placed with tips up. 
there 1s no trouble in distinguishing the good lamps from the 


Lamos returned by customers are carefully tested. 


By this simple method 


bad ones. 
In the vear 1910 it was found that about half the lamps re- 


turned were burned out. From 15 to 30 per cent. of the 
remainder were broken. and from 15 to.30 per cent. were found 
to be good after testing and were returned to service, many of 
them being used by the Company itself in sub-stations and else- 
where. It has been found that bv handling the returned lamps 
carefullv the percentage of serviceable lamps has been increased 


System of inspection on such а basis. 
Case the practice is to test the oil weekly in all oil switches by 
taking out а sample and measuring its dielectric strength with 
8 spark gap of from 0-15 in. to 0-30 in.. and also to make this 
test on any switch immediatelv after it has been opened on 
short-circuit or through other trouble. А series of tests made 
оп а sample taken from опе switch which had opened a severe 
short-circuit showed very low resistance at first. but the re- 
sistance gradually increased for 48 hours, when it had come 
back practically to normal. "The reduction in dielectric 
Strength was doubtless due to the free carbon which was formed 
In the oil Бу the arc at the time of the rupture and which finally 

d at the bottom. The importance of filtering the oil as | pias than ЕЕ 
п аз possible after a break of violent character was thus engineering and physical science should receive greater recog- 
nition than it has on the last few occasions, for in cases where 
honours are given it is often too evidently for reasons quite 


to a noticeable extent. 


Coronation Honours.—The Coronation Honours list, which 


was published on Tuesday morning last, is freer from political 
Nevertheless, we consider that 


clearly indicated. 
Cable Interruptions. Date of Interruption 
iu li ur ии E E тар 8 1508 apart from tlie scientific attainments of tlie recipients. Jt is 
Latakio Palura И ЙОД у perhaps not unworthy of note that no peerage has been con- 
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ferred purely for acientific attainments since 1897, when Lord 
Lister was 80 honoured. Surely it would not be difficult to 
find some scientist worthy ofthis honour The following names 
which appear in the list will be familiar to our readers :— 


Barons: The Rt. Hon. Sir Chas. Benjamin Bright M Laren, Bart., 18 
actively interested in steel, shipbuilding and colliery undertakings. He is 
chairman of the Metropolitan Railway Co., and a director of the Tredegar 
Iron & Coal Co. and of John Brown & Co. 

Sir Wm. Thomas Lewis, Bart., K.C.V.O.,isa large employer of labour in 
South Wales in connection with the mining industries. He is à vice- 

resident of the Iron and Steel Institute, and & member of the Council of 
the Institution of Civil Engineers. He has served on many Royal Com- 
missions dealing with mining, shipping and trade disputes. He 18 а 
director of the South Wales Power Distribution Co. and of the Treforest 
Electric Consumers’ Co. 


Baronets: Herbert Samuel Leon, Esq.,i8 а director of several electrical 
companies. including the Anglo-American Telegraph Co., the Smithfield 
Markets Electric Supply Co. and the Yorkshire (West Riding) Electric 
Tramways, being chairman of the two last-named. 

C. T. Mander, Esq., is chairman of the Rees Roturbo Mfg. Co. and i8 
intimately connected with other engineering work in and about Wol- 
verhampton. 

Sir Boverton Redwood, D.Sc., is an engineer and chemist who is well 
known for his researches on petroleum and its products. He is adviser 
on this subject to many Government departments. He is a past-presi- 
dent of the Society of Chemical Industry and a vice-president of the 
Royal Society of Arts. 

Col. Arthur Griffith- Boscawen, M.P., is chairman of the Manx Electric 
Railway Co. 

А. W. №. Dale, Esq., i8 principal of the University of Liverpool, and 
was formerly chairman of the Northern Universities Joint Matriculation 
Board. 

John Purser Griffith. Esq.,is engineer of the Dublin Port and Docks 
Board, and has rendered valuable services to the Royal Commission 
on Canals. 

С. Croydon Marks, Esq., M.P.,is senior partner in the well-known firm 
of Marks & Clerk, consulting engineers and patent agents. He is a 
director of the Bude Electric Supply Co. He has published а number of 
books dealing both with engineering and patent work. 


K.C.B. : Sir Robert Hunter, C.B., issolicitor to the General Post Office. 


Alec. F. King. Esq., C.B., ig second secretary at the General Post Office. 
Mr. King has charge of much of the telegraph work at St. Martin's-le- 
‘Grand. 

Hon. Chas. A. Parsons, C.B., F.R.S., is, of course, well known to all 
readers of THE ELECTRICIAN as the inventor of the turbine that bears his 
name. He is managing director of the Parsons Marine Steam Turbine 
Co. and director of the Cambridge and Scarborough Electricity Supply 
Со.в. and the Parsons Foreign Patents Co. Не was elected a Fellow of 
the Royal Society in 1898 and an honorary member of the Institution 
of Electrical Engineers in 1909. 

Benjamin Arthur Whitelegge, Esq., C.B., M.D., has been Chief Inspector 
of Factories since 1896, and in this position is well known to readers of 

THE ELECTRICIAN. 5 

James Alfred Ewing, С.В., F.R.S., has been Director of Naval Educa- 
4ion since 1903, and before that was for some years Professor of Mechanism 
and Applied Mechanics at Cambridge. Prior to this he held similar 
positions at University College. Dundee, and. at the Imperial Uni- 
versity, Tokio. He has published works on magnetism, including 
“© Magnetic Induction in Iron and other Metals" in THE ELECTRICIAN 
Series, and on steam engines. Не delivered the “James Forrest ” 
lecture in 1899 on “ Magnetism” and the Kelvin lecture in 1910 оп `“ The 
Work of Lord Kelvin in Telegraphy and Navigation." - He was elected 
& do of the Royal Society in 1887 and was awarded a Royal Medal 

in 1895. 

Hay Frederick Donaldson, Esq., C-B., has been chief superintendent 
of the Royal Ordnance Factories at Woolwich since 1903. He is a mem- 
ber of the Councils of the Institution of Civil Engineers, Mechanical 
Engineers and the Iron and Steel Institute. He is also on the Board of 
the National Physical Laboratory, and is intimately connected with the 
work of the Engineering Standards Committee. 


яси, . Н. S. Carey, Esq., is assistant secretary at the General 'Post 
Office. 
кы, Rigg, Esq., 1.8.0.,is superintendent of operatives, at the Royal 
lint. 
G. Waller Wilcocks, Esq., K.C. M.G., is chief engineering inspect: 
the Local Government Board. à a 
Arthur Wiliam Reinhold, Esq. F.R.S., is late professor of physi 
Е ‚І.Д, | profess ysics at 
the Royal Naval College, Greenwich. He has published Paci the 
4 Philosophical Transactions ” dealing with the properties of thin films. 
Col. H.C. L. Holden, F.R.S., is superintendent of the Royal Gun and 
Carriage Factories, Woolwich Arsenal. After serving in the Royal Artillery 
for some years, Col. Holden has since been employed on technieal work 
connected with electricity and gunnery. He is the inventor of many 
instruments and apparatus both in these fields and in connection with 
motor cars. 
K.C.M.G.: John Rose Bradford, Esq.. F. R.S., isa secretary of the Royal 


Society, and has also been prominently connected wi 
ARE, with the work 
University of London. y he work of the 
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Current Topics. 
Subjects of current interest 
the following :— 


Mr. A. H. Seabrook contributes an article on “ Encouraging the 
Use of Electricity for Domestic Purposes other than Lighting." 


Mr. W. A. Vignoles contributes an article on ** Cheapening Services 
for Electricity Supply, with special reference to Three-wire Continu- 
ous-current Work." 

Mr. C. E. C. Shawfield contributes an article on “ Notes on Fuel 
Economy." 


Mr. Justus Eck contributes ап article on 
Indirect Lighting." 
.. We describe the recent extensions at the Southwick power station 
of the Brighton Corporation. Particulars are also given of the in- 
stallations of some large consumers connected to the electric supply 
mains. 


An abstract is given of the annual report of Mr. G. Scott Ram, 
H.M. Electrical Inspector of Factories. The subject of accidents is 
dealt with in our Leading Article. 

Particulars will be found on another page of the illuminated de- 
vices that have been erected in London in connection with the 
Coronation festivities. 


The evidence at the public inquiry in connection with the recent 
Empire Theatre fire in Edinburgh is abstracted. 


The Manchester electricity department has paid £15.000 to the 
city rate account out of the total net protits of £27.573 on the past 
year's working. 

Parliamentary.—A Select Committee of the House of Commons 
has found partially proved the preamble of the Greater London Rail- 
way Bill, and certain sections of the original scheme were cut out. 

In the House of Commons on Monday the Postmaster-General 
(Mr. Herbert, Samuel), in introducing the Telephone Transfer Bill, 
made а lengthy statement as tothe intentions of the Governmentin 
regard to the future of the telephones. 

Legal.—On Saturday Mr. Justice Swinfen-Eady delivered judg- 
ment in the action brought by the British Westinghouse Co. against 
the Electrical Co. for an injunction and for relief in regard to an 
alleged infringement of the Bremer Hame are lamp patent. After 
reviewing the evidence. his Lordship gave judgment for plaintifis. 

The Court of Appeal has concluded the hearing of the cross-appeals 
in the case of the National Telephone Co. v. the Postmaster-General. 
but has reserved its judgment. 

Companies’ Meetings and Re ports, — The statement presented by sit 
Chas. Rivers Wilson at the general meeting of the British Electric 
Traction Co. was made additionally interesting by his observations 
on the historical side of electric traction. Nir Charles announ 
his resignation as chairman. 

At the meeting of the Victoria Falls & Transvaal Power Co. 
the Marquis of. Winchester gave particulars of the development of 
the Company's undertaking in connection with the supply of 
electrical energy for mining on the Rand. 

The report of Marconi's Wireless Telegraph Co. of New York for 
the past year give$ some particulars of the position of wireless tele- 
graphy in the United States. 

At the meeting of the Aron Electricity Meter (Ltd.) on Tuesday 
the chairman, Mr. Hugo Hirst. gave particulars of the progress 
of the Company during the past year. 


dealt with in this issue include 


* Light and Shade in 
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APPOINTMENTS VACANT AND FILLED. 


А lecturer on the applications of electricity adapted for architects, 
&c., is advertised for. 


A first-class mechanical and electrical engineer 18 required. with 
thorough experience in modern manufacture of c.c. and a.c. m* 
chinery. See advertisement. 


` A fully qualified draughtsman well up in electrical work (inelud- 
ing switohhoards and instruments) is required by Marconi's Wireless 
Telegraph Co., Watergate House, York- buildings, Adelphi, London, 
W.C. See an advertisement. 

А draughtsman, with experience in building work for engineering 
and electrical purposes, is required for а consu!ting engineer 8 office. 
See an advertisement. 


There is a vacancy for an electrical tester, with mains experiences 
in the Devonport Dockyard. Wages 45s. per week. Applications 
to the Electrical Engineer, H. M. Dockyard, Devonport. See adver- 
tisement. 


A demonstrator in electrotechnology (£100 a year) and a visiting 
teacher of telegraphy and telephony (one evening per week, 103. 6d.) 
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Scientific Study and the Apportionment of Time to Them," 


are required at L.C.C. Paddington Technical Institute. Applica- 
tion form (T. 17) can be obtained from the Education Officer, Vic- 


toria Embankment, W.C. Applications by 11 a.m. June 26. 


Mr. Chas. S. Jeffrey. of Glasgow, has been appointed chief assistant 
electrical engineer to the Rangoon Electric Tramways & Supply Co. 

Mr. J. Edwin Storr has been appointed to the vacancy on the staff 
of the Yorkshire Electric Power Co. occasioned by the resignation 
of Mr. H. M. Sillar. 

Mr. H. J. Spencer (resident engineer to the Electric Supply Co. 
of Victoria at Ballarat) has been appointed resident engineer at the 
municipal electricity works, Redfern (N.S.W.). 


INSTITUTIONS AND SOCIETIES. 


Royal Society of Arts.—The Council of this Society, with the ap- 
proval of the President, H.R.H. the Duke of Connaught. have awarded 
the Albert Medal of the Society for the current year to the Hon. Sir 
C. A. Parsons, K.C.B., F.R.S., for his experimental researches into 
the laws governing the efficient action of steam in engines of the tur- 
bine type, and for his invention of the re-action type of steam turbine 
and its practical applications to the generation of electricity, the 
ventilation of mines and other large spaces, blast-furnace work. ship 
propulsion and other important purposes. The beneticial results 
which have followed upon these inventions include a cheapening of 
the production of mechanical power, greater economy and speed for 
steamships, and the first successful solution of the problem of rotary 
engines which long had Ба Не many other inventors. 

Tramway & Light Railways Association.—The “ Journal” of 
this Association for June contains an illustrated report on the results 
of track brake block tests undertaken by Mr. W. Thom. at the request 
of the Special Committee of the Association which is considering the 
question of ** Brakes, &c.." а translation of one of the Papers read 
before the International Tramways Congress at Brussels by M. de 
Burlet upon the results obtained in Belgium since the passing of the 

Light Reilways Act in that country, and matters relating to the 
affairs of the Association generally. The “Journal” for July, 
which is to be published shortly, will be a special Congress number, 
containing the Papers which will be read at the Tramways Congress 


to be held at Edinburgh on July 13 and 14. 

Faraday Society. —The following nominations for the Officers and 
Council (1911-1912). to be elected at the annual general meeting on 
July 11, have been made by the Council :—President : Dr. В. T. 
Glazebrook, C.B., F.R.S. Vice-Presidents ; Messrs. G. T. Beilby, 
F.R.S., S. Z. de Ferranti, F. W. Harbord, Alex. Siemens, E. Solvay, 
Prof, B. Hopkinson, F.R.S.. Prof. J. Walker, F.R.S. Treasurer: 
Мг. Е. Mollwo Perkin. Council: Mr. E. J. Bevan, Dr. H. Borns, 
Mr. W. В. Boustield, Mr. W. В. Cooper. Dr. J. А. Harker. F.R.S., 
Prof. A. K. Huntington, Dr. T. M. Lowry, Mr. R. L. Mond. Dr. G. 


Senter, and Mr. M. Solomon. 


EDUCATIONAL NOTICE. 


Heriot-Watt College, Edinburgh. — This college gives theoretical and 
practical training for mechanical. electrical and mining engincers, 
technical chemists, &c. Тһе training for engineers consists of three 


years in the college and three vears apprenticeship, on the sandwich 
system, in a local engineering works. Further information may be 
obtained from the Principal of the College, Mr. А. P. Laurie, M.A., 


D.Sc., or from the Heriot Trust Offices, 20, York-place, Edinburgh. 


~ 


ARRANGEMENTS FOR THE WEEK. 


TUESDAY, Jane 27th. 
JUNIOR [INSTITUTION OF ENGINEERS. 


7:30 p.m. Special General Meeting of Contributors to the Bene- 
volent Fund at 39, Victoria-street, S.W. 
WEDNESDAY, June 28th. 
INSTITUTION oF CIVIL EXGINEERS—CONFERENCE ON EDUCATION AND 
TRAINING OF ENGINEERS, 

10 a.m. Meeting at Great George-street. Address Бу Mr. Alex. 
Siemens. Discussions on “ The Extent to which Mathemati- 
eal and Scientific Subjects should Share with Other Subjects 
of Literate Education the Attention of Schoolboys who intend 
to enter later the Engineering Profession," introduced by Dr. 
J. Gow and Prof. 8. P. Thompson, E.R.S. ; “ The Question of 
specialised. Entrance. Examinations for University or College 
Courses of Study т Engineering Science with a View to the 
Curricula to be followed, and also of the Inclusion in the Latter 

| of Courses in Modern Languages," introduced by Prof. A. K. 
i Schwartz; “The Ке puirements of Practical Training and of 


Monday, June 26th, “А " Company.—Technical Drill. 
Tuesday, June 27th, “ В” Company.— 
Wednesday, June 28th.—G 
Thursday, June 29th, С? Company.—Technical Drill, 7 to 10 p.m. 
Friday, June 30th, “О” Company.— Technical Drill, 7 to 10 p.m. 
Saturday, July Ist.—Felixstowe Detachment, parade at Headquarters 
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introduced by Mr. A. F. Yarrow and members of his staff and 
Mr. W. Н. Allen; and ‘ Practical Training in Workshops or 
on Works of Construction, with Special Reference to Training 
in the Engineer’s Office,” by Mr. W. B. Worthington and 
Mr. H. F. Donaldson. 

THURSDAY, June 29th. 

INSTITUTION ОЕ (IVIL ENGINEERS—('ONFERENCE ON EDUCATION AND 

TRAINING OF ENGINEERS. 

10 a.m. Meeting at Great George-street. 
Value of а University Degree in Engineering Science in Relation 
to Professional Competence," introduced bv Prof. 5. M. Dixon 
and Prof. С. Е. Jenkin; '' The Position and Uses of Engineer- 
ing Laboratories in Relation to Education at College,” intro- 
duced by Prof. W. E. Dalby, Prof. John Goodman and Prof. 
B. Hopkinson, F.R.S. ; “ The Relation of Engineering Employ- 
ers and Colleges from the Point of View of the Practical Train- 


ing of College Students," introduced Бу Prof. J. E. Petavel, 
F.R.S., and Mr. J. W. Horne; “The Relation of Practical 
Training to College Study; Whether, or to What Extent, 
Before, Sandwiched, or after its Conclusion,” introduced by 


Prof. A. Barr and Prof. H. Louis; ‘ Workshop Training as а 
Preliminary to Practical Training in Other Branches of Engi- 
neering,” introduced by Мг. J. A. Brodie, Мг. J. M. Moncriett 


and Prof. J. J. Welch. 

FRIDAY, Jane 30th. 

PuHysicaL Society. 

5 p.n. Meeting at the Imperial College of Science. Agenda : “ On 

the Effect of a Narrow Sawcut in the Edge of a Conducting 

Strip on the Stream Lines in the Strip and on the Resistance 

of the Strip," by Prof. С. H. Lees, F.R.S.; “The Capacity 

Coefficients of Spherical Electrodes,” by Dr. А. Russell; 

'" Exhibition of the Benkö Primary Battery,” by Mr. W. К. 
Cooper. 


INCORPORATED MUNICIPAL ELECTAICAL ASSOCIATION. 


TUESDAY, June 27th. 
10 a.m. Meeting at the Roval Pavilion, Brighton. 


the Mavor of Brighton (Councillor Thomas-Stanford). 
dential Address Бу Mr. John Christie (engineer and manager, 
Brighton Electricity Department) Papers on " Electricity 
Supply viewed from the Municipal Committees Standpoint," 
bv Councillor H. Leese (Stoke-on-Trent), and on '' Modern 
Wiring Practice," bv Mr. J. W. Beauchamp (chief electrical 
engineer, Tunbridge Wells). 

2:45 p.m. Visit to the Southwick power house of the Electricity 
Department and to the works of the Brighton and Hove General 


Welcome by 
Presi- 


Gas Co. 
8 p.m. Reception and Conversazione at the Royal Pavilion by 


the Mayor and Mayoress of Brighton. 


WEDNESDAY, June 28th. 


Special Train (Brighton Central Station) for Portsmouth. 
Meeting in the Lecture Hall, Municipal College, Ports- 
Welcome by the Mavor of Portsmouth (Ald. T. Scott 
Foster) Papers оп “ Internal Combustion Engines working 
on the Diesel Principle.” by Mr. H. L. Howard (chief electrical 
engineer, Barking), and on “Internal Combustion Engines for 
Power Stations” by Mr. В.М. Carr (chief electrical engineer, Leck). 
2 p.n. Visit to H.M. Dockvard and the Power Houses of the 
Corporation Lighting and Tramways Committecs. 
9:30 p.m. Cruise in the Solent. 
8:45 p.m. Special Train leaves Portsmouth Harbour Station for 


Brighton. 


5:30 a.m. 
10:15 a.m. 
mouth. 


THURSDAY, June 29th. 


10 a.m. Meeting in the Banqueting Room, Коха! Pavilion, 
Brighton. Discussions on “ Purchase of Fuel,” opened by 
Mr. С. E. C, Shawtield (chief electrical engineer, Wolverhamp- 
ton) and on “Street and Shop Front Lighting,” opened by 
Mr. A. H. Seabrook (chief electrical engineer, Marvlebone). 

2:45 p.m. Visit to the Church-street Sub-station and the Leco- 
motive Works of the L.B. & S.C. Railwav. 

7 p.m, Annual Dinner at the Dome. | 


FRIDAY, June 30th. 


10 a.m. Annual General Mceting at the Royal Pavilion. 
2:30 p.m. Motor trip to Arundel. 


THE LONDON ELECTRICAL ENGINEERS. 

Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
7 p.m. to 9 p.m. 
Technical Drill, 7 p.m. to 9 p.m. 
ymnastie Classes, 7 to 10 p.m. 


at ] p.m. :— Dress : Service dress, drill order. Arms will be drawn at 


Headquarters before the parade. 


Discussions оп * The 
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been put in under the supervision of а consulting engineer. Unfortunately 
for the occupier in such cases, it is he who is responsible under the 
Factory Acts. Some contractors and even a representative of a firm of 
consulting engineers admit not having seen a copy of the Regulations. 
The record of accidents for the year shows on investigation that the 
conditions leading up to the accidents in the majority of cases were such 
as neither complied with the definite requirements of the Regulations 
nor suggested any alternative means of safety. 

As pointed out in my last years report, non-compliance in certain 
particulars is often brought about by the use of unsuitable and dangerous 
apparatus supplied by electrical manufacturing firms. There are still 
many faulty designs of switches, fuses, connectors, hand lamps, &c., 
which continue to be re-produced. Several firms are, however, taking up 
the manufacture of articles specially designed to meet the requirements as 
to safety. Considerable attention has been given by manufacturers 
to the production of safe fuse-holders. One of the requirements is that 
fuses, unless protected by a switch cutting off all pressure, must be 
designed so that they may be handled with safety for the purpose of 
renewing a fuse, and this is a point which has been overlooked in many of 
the patterns commonly met with. I have noticed in my visits a tendency 
to the use of fuses or switch-fuses for very large currents under conditions 
where circuit-breakers would undoubtedly be safer and more suitable. 
This is probably due to the latter being somewhat more expensive. A 
type of fuse which has recently come into considerable favour has а 
porcelain cartridge fitting into contacts enclosed in a porcelain base. 
It is arranged so that it can be handled for renewal without danger of 
touching live metal, but it is not intended for use as a switch-fuse. lt 
has an indicator for showing when a fuse has blown. One of the chief 
features is that the proper size of fuse for the circuit having been 
determined upon, the base is set to take that size of cartridge and no other. 
It is impossible for an unauthorised person to over-fuse the circult by 
inserting a fuse of larger capacity. The cartridges contain the smallest 
possible amount of metal in the fuse, with the result that they break 
circuit without report or explosion under very severe conditions. | 

Attention has also been given to the construction and protection of 
automatic circuit-breakers. Many types of direct-current — cireuit- 
breakers are dangerous, particularly when used in confined spaces such as 
the driving cabins of cranes, through exposed live metal and from the 
flash or scattering of hot particles of metal when they come into operation. 
Enclosed circuit-breakers designed to overcome these defects have now 
been produced. "The design of oil switches and circuit-breakers has also 
received. consideration from several makers, with a view to preventing 
the possibility of explosion. | | 

Unsatisfactory and dangerous work is often due to the cutting of prices 
and acceptance of the lowest tender. | 

With regard to public supply stations. in many cases the question of 
compliance with the Regulations has been carefully gone into, but 1n 
others a waiting policy has been adopted. In several instances new man 
switchboards have been put in, and in others steps are being taken to 
thatend. In these cases the discarded switehboards have been anything 
but satisfactory to the station engineers, who have been very glad of the 
assistance afforded them by the Regulations in obtaining the necessary 
grants for carrying out the alterations. A good deal of work has been 
necessary in some cases to provide compliance with the regulation which 
requires protection of conductors in the passage-ways of high-pressure 
switchboards. Safe means for operating high-tension isolating switches 
is also a matter which has had to be dealt with in several instances. 

One of the most important of the Regulations (No. 28) provides against 
the employment of (technically) ignorant persons where there 15 danger. 
Arising out of fatal accidents, two prosecutions under sec. 136 were 
undertaken against electric power companies for breaches of this and 
other regulations. In one case the company pleaded guilty and was fined 
£20. Intheother, which was defended, a fine of £10 was imposed. There 
have been many instances of accidents, fatal and otherwise, under such 
circumstances, and this regulation was specially devised in consequence. 
As I have pointed out in former reports, an ignorant (electrically) 
person, whether an unskilled labourer or a skilled artizan, such as & 
bricklayer, plumber or carpenter. cannot realise the danger to which he 
is exposed. As has been repeatedly proved, it is of no use to tell him to be 


ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES. 


t In our last issue we referred to the chief points of electrical 
interest in the Annual Report for 1910 of Dr. B. A. Whitelegge, 
C.B., Н.М. Chief Inspector of Factories. Accompanying this 
Report are several sectional Reports, including that of Mr. G. 
Scott Ram, Н.М. Electrical Inspector of Factories. As this 


Report is of considerable importance the following abstract 
will prove of interest :— 


The Regulations which became operative as regards the use of electrical 
energy in factories and workshops on July 1, 1909, came fully into force 
in generating stations on January 1, 1910, The memorandum explaining 
the effect of the Regulations and the exemptions allowed in the several 
classes of works and installations to which they apply was issued in 
February, and has proved of very great service in replying to occupiers 
and others asking for information, and has fully justitied the labour spent 
in ita preparation. Some questions have arisen as to whether certain 
forms or conditions of the transformation or conversion of electrical 
energy constitute “electrical stations.” Thus, electrical energy taken 
from public supply mains is passed through motor generators, converters 
or rectifiers for use in cinematograph lanterns, or for the charging of 
-secondary batteries. So long as the use of the transformed or converted 
energy is solely for the purposes of throwing pictures on a screen or 
for charging batteries, the transformation does not fall within the 
definition. If, however, the transformer or converter is on premises 
already under the Acts the Regulations will apply. 

With regard to the observance of the Regulations generally, while 
‘many occupiers have taken trouble to ascertain if their installations are 
in conformity with the requirements, and have taken steps to put them 
in order where necessary, а large number have done nothing pending 
instructions from the Inspectors. Although it is the duty of the occupier 
to provide compliance without waiting for instructions, there are several 
circumstances which operate to cause delay. First and foremost is the 
fact that а vast number of occupiers. although making use of electrical 
energy in their works, understand little or nothing about it, and are quite 
incapable of determining whether the Regulations are complied with or 
not. In large works where an electrical engineer is employed the 
occupier may take his advice and do what appears necessary. but more 
often he hesitates to do anything until an Inspector points out the 
necessity. Moreover, the requirements were purposely drawn so as to 
give the utmost latitude in the design of apparatus and methods of 
protection, so as not to check or retard progress, provided that the 
object—safety to the user and other persons employed—is attained. 
Untechnical occupiers are naturally unable to decide whether there is 
safety or not, and even amongst electrical engineers many points of 
danger are apt to escape their notice until pointed out. Reports from 
some of the Inspectors show, however, that a good deal of work has been 
done in getting some of the more obvious defects remedied, such as bare 
conductors, fuses, switehes, &c., protected, defective switches, &c., 
кшш 

n general, whilst more accidents causing burns occur with direct- 
current apparatus, the fatal shock accidents are nearly all with alternating 
current. 

Several inspectors point out that in many districts the Corporations 

- supplying electrical energy have their own rules as regards the consumer's 
installation and which in some cases are more strict than the Regulations, 
and that consequently the latter are well carried out, also that in some 
cases the electrical supply authorities have altered their own previous 

-regulations to coincide with those under the Factory Acts. Itis certainly 
to the advantage of the occupier when the supply undertakers look 
carefully after his installation. This supervision 18 not, however, 
universal; there are others, some being local authorities, who do not 
trouble about their consumers’ installations in any way beyond making 
an insulation test before starting to give a supply. Further than this, | careful not to touch certain conductors or apparatus where he 13 working. 
some even hand over to the occupier the саге of their service fuses. In | These conductors appear to him to benmi more dangerous than a gas pipe 
some instances of fuse boxes left unsealed, they were probably de- | or а water tap If it is necessary p employ such persons near live 
liberately left so that the occupiers could renew the fuses themselves. А | conductors, the live а ин first be so screened ой that there 18 
stoppage due to blown fuses may, of course, prove expensive in the case of | no danger. If work: has actuale to be done under conditions where 
a large factory. Ordinarily service fuses are sealed up by the supply | there is danger, then it is only fair thut-a competent electrical engineer 
authorities, and are exempt from the Regulations. If. however, the | or other person with adequate technical knowledge should undertake it. _ 
occupier has access thereto, necessitating the ex posure of live metal. the The increasing use of electrical energy for motive power in factories 13 
‚ exemption does not apply, and the Regulations must be complied with. | again indicated by the figures talon Bon the annual returns of horse- 
As the responsibility in such cases for the provision of suitable fuse gear is | power of motors connected to Тишин electricity supply undertaking? 
necessarily placed by the Regulations upon the occupier, the Department | published by Tue ELECTRICIAN | Although the figures are not complete, 
. cannot call upon the supply authority to make the necessary provisions, | a number of undertakings givin | no return and the large power companies 
but they can bring pressure to bear by proceeding against the occupier | not being included, an addition of 70,000 н.р. during the vear is accounted 
for a breach of the Regulations, and if necessary could prevent the use of | for, bringing the known total of en connected to public supply mains 
electrical supply until the matter had been put in order by the supply | up to over 630,000. In spite of the low price at which electrical energy 
authority. It is important, therefore, that supply authorities should | can be purchased in anny di iets. oc S of large works continue to 
recognise that service fuses on factory premises, if unsealed, and accessible pn abb ы a ee | 


ЕЕ и put down new electrical generating plant of their own. 

to the occupier are subject to the Regulations. "E Table I. summarises the ое at electrical generating stations and 
Non-compliance with the Regulations is not by any means limited to | sub.stations 

old installations. А 


I have come across some important pl ' wer than in previ 
TOSS | ant plants, put up The mechanical accid re hi thi the previous 

| | E . al accidents are somewhat fewer than 1 

since the Regulations came into force and by well-known firms of : 


; : | f 
К : ; year (319 and 38), the reduct be chieflv under the heading o 
electrical contractors, where the Regulations have evidently not been | * falls.” The PAS M ee iue fewer the number of fatalities, 
"taken into consideration. In one case where the space at the back of a | four, being however the "Sante The actual figure, 45. for the public 
switchboard was 18 in. instead of the required 3 ft. passage the work had supply stations, is remarkably smali, and compares with 58 and 76in the 
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"Table I.—-Accidents at Electrical .Generating Stations and Sub-stations 1 breach of the Regulations. ~ Similarly -with-automatic cut-outs, which 
in 1910. : | are often placed at the height of a man's face and sometimes in a confined 


The figures in brackets relate to fatal accidents, and are included in the | space. 
The accidents in the use of portable apparatus are rather numerous. 
Twenty occurred in handling the flexible wires, some being due to wires, 


| 
Public supply | | originally well insulated and protected, being kept in use after the cover- 


ing had been damaged or worn out, but others to the use of a “ drawing- 


The current 


| stations and | Other 
Description. еее. railways stations. | room ” class of flexible in place of a well-protected `` workshop " quality. 
and tramways. Twenty-four accidents were due to the use of unsuitable plug con- 
| XS nectors, fifteen of which were of the two-pin wall type and nine of the 
Хоп. Electrical— | “ adapter " type where the connection is made to a Jamp-holder. Both 
At engines, pumps and generators ....... 31 (1) 6 last year and the year before I described how a connector plug should be 
At boilers and steam plant ....... esi | 44 (2 5 made so as to obviate the dangers. Such plugs are now obtainable from 
At coal-handling р1ап®...................... ' 16 5 l several manufacturers. In the fatal case a hand lamp with flexible 
Falls .......... Зна БОЕРУ ВЕНЕ Вене 68 (2) 10 wires was being connected by means of an " adapter” to a lamp-holder. 
Struck by falling bodies — ........... 19 3 The lamp-holder, which was a fixture. was placed above a metal platform 
Miscellaneous ...........-. АЛ 104 10 in a boiler-house, 80 that the man standing on the platform was in con- 
А ne nection with earth. In holding the adapter to put it into the Jamp 
| Total ....... een 282 (5) 35 socket, the flexible wires would pass through the man's hand. The 
Electrical— insulation on the wires was damaged at this point, во that he touched the 
bare wire. No switch was provided for cutting off the pressure to the 
lamp socket, so that as soon as the adapter made contact the flexible 


At switehboards when engaged in 


ordinary routine work—mostly due to 
wires became live, and the man received a shock to earth. 


faulty design of apparatus or to m's- 
takes on the part of the switchman...' 15 2 was alternating, and as frequently happens in such cases, the man was 
Cleaning, repairing, &c., at “ live’ | unable to move or let go or even to make the simple movement necessary 
switchboards or other “live” con- | to take the adapter out of the lamp-holder. Although assistance was 
ductors ....... eee ne perm 16 (2) | 7 at hand in a very short time, he was killed. The pressure on the lamp 
Cleaning, repairing, or other handling of | circuit was 115 volts, but as the circuit was taken from an auto-trans- 
switchboards or apparatus supposed to | former from а 230-volt circuit, the pressure of the shock was probably 

have been made " dead "— | 230 volts. 

Skilled persons .......... 5 (1) e Fifty accidents were due to persons working on live switchboards and 
Unskilled persons......... = | Ез other conductors. Тһе skilled persons are described as “electricians ” 
Adjusting brushes and cleaning com- | or “ wiremen," and probably would be cognisant of the risks they were 
mutators иене 2 1 running. As I have frequently pointed out, there is seldom any real 
Miscellaneous ........ enne 7 (1) | 3 need for such work on factory premises, as the work can be done when 
i the conductors are dead, even if it is necessary to wait until after factory 
Total еее 45 (4) | 13 hours. The unskilled persons, variously described as “ labourer,” 
: А = |“ handy-man," “ fitter,” “engine driver," &c., should not have been 


allowed to undertake such work. 
Testing operations in electrical manufacturing works are carried on 


very largely by pupils and apprentices, and it is chiefly amongst them 
that the accidents occur. The average age of 26 of the 30 persons 
meeting with accidents was only 22 years. Carelessness due to want of 
experience and insufficient supervision are no doubt contributory causes. 
On the other hand, tlie means provided for carrying on the tests are often 
faulty. Thus, old pieces of cable with the insulation worn out are used 
for making connections, and switches which are out of order are used for 
making and breaking circuit. The fatal accident, which happened to a 
competent man of long experience. occurred in connection with a pressure 
test, and appears to have been due to a mistake in signalling, the man 
touching the piece of apparatus under test thinking that the pressure 
had been cut off by the attendant at the switch some distance away. 
In Table III. are set ont the fatal cases mentioned above. 


‘two previous years. When it is considered that the output of the electricity 
supply undertakings increases enormously every year, and that in the 
earlier tables returns from tramway undertakings (other than those 
having combined stations for general supply and traction) were not 
included, it is evident that the relative proportion of accidents to the 
total output of electrical energy from the stations has fallen greatly, 
indicating a higher standard of safety as regards the plant and apparatus, 
and greater care on the part of those responsible for its operation. The 
Regulations may be assumed to have had a beneficial influence upon the 


result. 

The nature of the accidents is much the same аз I have described in 
previous reports. Several accidents from short-circuit, resulting in 
‘severe burns, were obviously due to carelessness. Thus, there were 
again two cases of men taking measurements of switchboards with steel 
rules, whilst two men were injured through '*levelling " a live switch 
with a metal spirit-level, and another through the use of a stick of solder. 
Two of the four fatal electrical cases were due to men without technical 
knowledge working near electrical apparatus; a third case occurred 
during the cleaning of an extra-high pressure board supposed to be 
Whilst under the miscellaneous accidents, the fatal case 


Table III.— Electrical Fatalities reported under the Factory Acts in 1910 


| | System. 
| A = Alternating, 
Voltage Probable} 1=Single-phase 


| 


“dead.” 
occurred to a cleaner at an extra-high tension switchboard in a sub- 
Station, who for some unexplained reason, probably mere curiosity, | No. Month. District. of | voltage | 2--Two-phase. 
obtained the key and opened the door of a live panel. System. ofshock.| 3— Three-phase, 
: | CT | | — Direct. 
Table II.— Electrical Accidents in Factories other than Electrical Stations | |. 0 00 0 VEET aa ee РЕ 
in 1910. 1 | March Gl. ; | 
The figures in brackets relate to fatal accidents and are included in the 2 April RUE Tus к о | po 2 
r x Lo ый м ВАК | rd 
principal figures, 3 | April ......... Newcastle esp 5490 8,800 A 3. 
Arcing of К o ОК ERU ЛТ ЛУ УГУ 48 To May аа: Kent .........: 440 | 250 A3 
s D MCN ниса NEM p 13 BL MAY oe tes Leicester.....| 2,000 | 2,000 A1 
hock or burns from fuses when replacing fuse-wires ......... 28 (1) 6 | June .......... Leeds ......... ' 280 | 200 А 2. 
Portable apparatus, connectors and flexible wires ............. 54 (1) 7 | June .......... Oldham ...... | 220 | 220 р. 
‘Unprotected conductors, switches, terminals, fuses, &c........ 21 (1) 8 | December .... Manchester...) 6.500 | 3,750 A 3. 
"Working on or near live conductors Skilled persons......... 34 9 | December .... Hudderstield ! 10,000 | 5,750 | A 3. 
Mi | | Unskilled persons .... 17 | | | 
| scellaneous accidents in electrical manufacturing works— 
44, Mostly in testing operations о... ааа 30 (1) акаары 
Adjusting brushes and cleaning commutators | .................. 7 
xd D о nia KNS NCMO 24 (1) BOOKS RECEIVED 
[Copies of the undermentioned works can be had from The Blectrician off 
276 (5) (unless otherwise stated), oa receipt of published price, adding 3d. (or books ры 
under 2s., and 5 per cent. for books published nett, Add 10 per cent. for abroad or for 


ИЯ Р ИСТРУ 
| The total number of the accidents recorded in Table II. is slightly 
о than last year. The increase of 18 accidents, or 7 per cent., is 
ne ed less than would be the case if, as might be expected. the 
the go: IR accidents should coincide with the rate of increase in 

16 use of electrical energy. The number of fatalities is five as against 
eight for last year. 
avc dene um the arcing of switches, including motor-starting 
чае а due to defective design or to the switches not being 
реце АЕ | order. А number are due to motor-starting switches FN S 

retra io (Fe а not being maintained in proper order, and failing prada роп.) | 
Рас улен ы. Ay ing position. On the next occasion when the motor | .. The Proceedings of the Royal Society." Series A, Vol. LXXXV., 
burned. The accidents reque a tlash, and the man gets his hand Хо. А 918. (London, 1911: Harrison & Sons.) 33. 
due to absence cf x rom the arcing of fuses are in nearly all cases “ Practical Dynamo and Motor Management.” 
protection of the fuses, and are consequently due to a ` Rentell & Co.) “6d. net. 


foreign books.) 
" The Propagation of Electric Currents in Telephone and Telegraph 


Conductors.” By J. A. Fleming. (London, 1911: Constable & Co.) 

8s. 64. net. 

| ^ Directions for Magnetic Measurements.” 

ington, 1911: Government Printing Office.) 
" Science Abstracts." Vol. XIV. Part 5. No. 161. Section А. 

Physies. Section B. Electrical Engineering. (London, 1911; E. & 


By D. L. Hazard. (Wash- 


(London, 1911: S- 
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turned on for occasional use, are termed “ convenience" or 
ENCOURAGING THE USE OF ELECTRICITY FOR|. inactive”? lamps. It is well known, by all who have taken 
DOMESTIC PURPOSES OTHER THAN LIGHTING. 


the trouble to ascertain, that the liberal installation of ‘‘ occa- 
BY A. HUGH SEABROOK. sional” lamps, by increasing the diversity factor of the resi- 
dence, improves its load factor, so that any tariff which 
discourages these lamps should be avoided. 

Then, аз to (b). When" convenience” lamps are counted out, 
it is generally found that the average residence uses 70 per cent. 
of its watts installed for lighting at any one time. This may 
sound a high percentage for large houses compared with the 
percentage usually shown by them on the maximum demand 
system, but it must be borne in mind that the larger the house 
the larger is the number of convenience and decorative lamps 
in use, and it will be found that 70 per cent. is about right. I 
notice Mr. Avton, of Ipswich, takes 60 per cent., and Mr. 
Cottam, of Hampstead, about the same figure. 

The following 1s а letter sent to all consumers adopting the 
“ telephone” system, pointing out how cheaply ^ other 
apparatus " can be used :— 


BOROUGH OF ST. MARYLEBONE ELECTRIC SUPPLY. 


DEAR — >, 
Re * TELEPHONE” SYSTEM or CHARGING. 


The “telephone ” system of charging having been well taken up by 
consumers, it may not be out of place for me to remind you that, having 
adopted the system, the following advantages are yours :— 

1. The most lavish use of electric light only increases the number of 
14. units. 

2. Once the annual charge is paid, electric light опу costs Id. per unit. 

3. It is not extravagant to use electric light freely on dark and dull 
days and in dark places at Id. per unit. 

4. Waste of light in any direction, for instance, basements and ser- 
vants’ quarters, is only a matter of 14. per unit. 

5. Auxiliary uses of electricity—ironing, grilling. fans, &c.—can be 
effected by connecting the apparatus to any convenient lamp-holder or 
plug in any room at a charge of Jd. per unit, resulting in a saving in special 
wiring and meter renta. 


Summary.—The author considers briefly the bearing of the following 
upon this problem: The tariff, the ** business-getting " department, 
showrooms, hiring. accounts, hire purchase, cookers and the business 
instinct. Examples are given of the methods followed by the author 
in the St. Marylebone undertaking. 


The two essentials to effect this result are :— 

(a) А suitable tariff. 

(b) An efficient business-getting staff. 

Each is as important as the other, and the one will not effect 
any substantial result without the other. 

The result of this combination in St. Marylehone has been 
that during the year ending March 31, 1911, we increased 
our connections for * other uses" Бу no less than 800 kw. 
(largely in residences). as compared with an increase of 285 kw. 
during the previous year. 


TARIFF. 

The only tariff which will encourage “other uses" is а 
differential tariff in which the primary charge is not in the form 
of so many units at a high price per unit, but based on the 
connected lighting load (the most preferable basis), rateable 
value, number of rooms or area of rooms. Obviously, no 
differential system employing current limiters is suitable, 
because “ other uses " apparatus in that case cannot be con- 
nected to the lighting mains, and only а tariff which permits 
this apparatus to be connected to the lighting mains is effective 
an encouraging “ other uses " of electricity. 

In these tariffs referred to the secondary rate 1s & low 
price per unit, generally 14., and the tariffs are зо framed 
that the standing charges of the domestic electric service 
are based on the lighting installation, and it is assumed 
that electric light is used throughout the house. АП 


6. Cooking and heating only cost Id. per unit, at which price electricity 
is as cheap as gas for these purposes. 

We have already received over £20,000 in annual payments, which 
illustrates the popularity of the scheme. 


apparatus other than lighting can then be connected to the 
lighting system where the latter will carry it, the only charge 
made being the low secondary charge per unit; the primary 
charge is not increased on account of " other apparatus.” 
I consider it to be perfectly justifiable to insist upon the com- 
plete installation of electric light in a house before a consumer 
can have current for " other uses" at the secondary charge 
only. Iam convinced that the proper way to make reductions 
in price to consumers 15 to offer something in return for a quid 
pro quo. 1 do not believe in making concessions and getting 
nothing in return. 

The method of application is as follows: Suppose a con- 
sumer wants to put in " other apparatus," and we find he only 
partially uses electric light, and uses (as is generally the case) 
gas in the long-hour part of his house—z.e., the basement — we 
say our charge for " other uses " is 2d. and 1d. on the maximum 
demand system; but "i£ you will wire your house throughout 
and enter into a contract on our * telephone’ system, vou can 
have all units at 1d." 

Our before-mentioned increase of 800 kw. has been obtained 
in spite of this insistence upon a complete lighting installation. 
aud some people may argue that that might be a serious diffi- 
culty in the way of encouraging “ other uses," No it is, where 
there is not an efficient business-getting department in addition 
to the suitable tariff ; in fact, I should imagine it is а well-nigh 
insuperable difficulty. | 

One point in connection with the suitable tariff before I 
leaveit. There are many people who believe that a differential 
tariff, with its primary charge based on the connected lighting 
load, is а good one; but they say that it— | | 

(а) Prevents the liberal installation of lamps—i.e., lamps 
will onlv be put in where absolutely necessary ; and 

(b) They do not know what to assess the primary charge on. 

Taking (a) first. It is usual in а tariff of this kind to insist 
upon the complete electric lighting of the house, but to count 
as connected lamps only those in general use. All lamps, such 
as those used in cupboards, cellars, lavatories, bathrooms, 


larders and also all purely decorative lamps, &c., which are only 


Yours faithfully, 
GENERAL. MANAGER. 


BUSINESS-GETTING DEPARTMENT. 


Whether it is called Sales, Publicity, Commercial, Con- 


sumers’ or any other name, the important thing is for every 
electric supply undertaking to have one. 


One of its most important functions is not only to get busi- 


ness, but to keep it. In fact, it is getting increasingly difficult 
to keep existing business, and in my opinion it 15 preferable to 
effect this by employing a competent staff to keep m touch 
with consumers than to make wholesale reductions In price 
in order to keep consumers. At any rate, it is much less ex- 
pensive to the undertaking. 


А business-getting and keeping staff is of the utmost mr 


portance in encouraging the " other uses " of electricity. As 
an example, a woman buys an electric iron or a kettle, and 
perhaps after а time the “flex” breaks down, or the kettle 
is allowed to boil dry. If there is no staff keeping т touch with 
the consumer that kettle and iron get put on the shelf or the scrap 


heap, and the supply undertaking never knows that they are out 
of commission. 

When such a staff as I have mentioned is in existence cone 
sumers verv soon begin to know about them, and ring UP 
immediately the least little thing goes wrong; in fact, they ате, 
in hasty moments, considered rather a nuisance, but that 18 only 
the temptation of the ** old Adam” of the old times, when & 
consumer who dared to complain was promptly consigned to 
perdition. | . 

We send frequent reminders to consumers as to keeping thetr 
apparatus in proper working order, and the following 18 one 
of them :— 

BOROUGH OF ST. MARYLEBONE ELECTRIC SUPPLY. 


Consumers are earnestly requested to let us know if any of their d 
trical apparatus, such as fans, radiators, irons, ovens, kettles, &c., аге not 
in working order. : 

Frequently the faults are such that we сап put the apparatus 1n order 


free of charge, and where this is impossible we will quote» low price fo 


ре repair. 
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'and supply any information vou may require as to Ele 


To the GENERAL MANAGER, 


information as to Electric Fans. 


‘of one month. 
tear off (at the perforation) and sign the attached note. 


-and will ask for a 
He will call again in one month’s time, and either receive an order from 


you for the iron or take it away. 


being purchased, except as regards current consumption. 
if purchased, is 12s. 6d., and if only uses about one-fifth of a unit per hour. 


а who does not wear the official uniform and does not produce 
13 card. 
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‘To the GENERAL MANAGER, 


month. 
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l: SHOWROOMS. 


The supply undertaking must have showzooms where con- 
sumers can see all kinds of apparatus working, and where they 
can call for particulars as to rates of charzc, &c. 

An ideal showroom, in my opinion, shold ke situated on a 
ground floor, and it should not look like а sale room, but it 
must look like a sale room if space is limited. Near the 
entrance should be a commissionaire to wait on callers in fine 
and wet weather, just as they would be waited on at a large 
store. Inside should be a waiting room or lounge, with com- 
fortable chesterfields and armchairs, and a small table near 
with the department’s literature cn it. Leading from the 
lounge should be a wide passage, and standing on each side of 
it various appliances, such as vacuum cleaners, radiators, 
cookers and so on. t the end of the passage are the 
cashiers’ desks. Leading off from the lounge and passage 
(there should be no permanent partitions on this floor at all, 
merely columns for suppor:ing the floors above) are the model 
kitchen, bathroom, bedroom, nursery, dining room and so on. 
They can be quite tastefully arranged by avoiding permanent 
partitions, and in each room is placed and shown working the 
various electrical apparatus which is suitable to be used in it. 
To my mind this is much to be preferred to the present usual 
arrangement of odd kettles, irons, fans, radiators, &c., standing 
about promiscuously, and which, I am sorry to say, owing to 
lack of space, is the arrangement in our own showroom. 

A consumer sees a kettle among a lot of other things, which 
latter distract his mind from the kettle; but if he sees that 
kettle doing its proper work in its proper room he will be much 
more impressed with it. 

The showroom windows, on the same principle, should not 
look like shop windows, and all through the showrooms the 
idea should be to impress the consumer that a public service 
is being sold, and not apparatus, the selling of the apparatus 
being only incidental to the selling of the service. 

This may strike the average supply manager as a somewhat 
elaborate arrangement ; but let him look back five years and 
note the advance made in showrooms since that time, and let 
him bear in mind that in the future the business side of electric 
supply is going to take its proper place in relation to the 
general undertaking, as it does already in other branches of 


commerce. 


We wish to know of all trouble of every kind, во that we may have, at 


Yeast, an opportunity of putting it right. | | 
All that is necessary is to вэп a postcard instructing our represen- 


-tative to call at a stated time. either day or evening. mE 
We fully realise—as a public-service undertaking—our obligations to 


our consumers, and it is our constant care to fulfil these obligations. 

Any consumer experiencing any such failure on our part to carry this 
out would confer a favour by reporting it in writing immediately to the 
general manager. 

There is а further advantage in looking after consumers' 
apparatus, because during every call our representative 
mentions some of thenew domestic electrical apparatus which 
is constantly being put on the market, and probably leaves an 
illustrated pamphlet. He confirms the call by letter when he 
returns to the office; thus the consumer has а permanent 
record of the call and the apparatus talked about. То show 
that consumers do take notice of such letters and calls, we 
frequently receive orders for the apparatus months after our 
man has called ; but in any case we do not forget it, because 
all calls, matters discussed, apparatus sold, &c., are entered 
on the consumer's card in the office. 

The staff of this business-getting department works in very 
close touch with the accounts and mains departments. А 
much larger percentage of our “other apparatus " sales results 
from account complaints than would be imagined. All 
account complaints are dealt with by the business-getting staff, 
and the consumer is called on immediately upon receipt of 
the complaint. In many cases, by adopting a different tariff 
-or using metal lamps, the consumer is shown how he can cut 
down his electric-light cost, and when satisfied as regards his 
light, and not before, he is prepared to listen to the “ other 
uses " to which we can put his electric service. 


TRIAL OFFERS. 


An offer to loan apparatus for short periods is a most effective 
way of introducing domestic electrical apparatus, and the sales 
resulting therefrom are most gratifying. 

Two examples follow of the circular sent, generally with the 
‘quarterly accounts. 

BOROUGH OF ST. MARYLEBONE ELECTRIC SUPPLY. 
Evectric Fans. 


We shall be glad to send a competent representative to call upon you 
etric Fans, if you 


will kindly fill in, tear off and send us the lower part of this form. 
Hinr. 


In order to do a considerable business in electric domestic 
appliances it is necessary to offer hire terms.: I say “offer” 
because 16 does not necessarily mean actually hiring in all cases ; 
in fact, it is surprising the small amount of apparatus that we 
hire out in St. Marylebone, though I am convinced the pos- 


. 
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Borough of St. Marylebone Electric Supply. 
Please send a representative оп........................... 


ПОРОРО ОРЕ 

.Аайгезв ....................................... sibility of being able to hire is useful in introducing the appa- 

Ое ана ОГ Г ey, 191 . ratus to the consumer. If we approach him on the basis of 
a direct sale he will probably turn it down, but if he is ap- 


proached on a hire basis he pays more attention to the pro- 
position, and though he sometimes hires, he generally buys. 
I think the explanation is that, in common with the general 
publie, he has no idea that electrical apparatus is so far ad- 
vanced that anyone has the courage to offer it on hire terms. 

Hire of apparatus is no good as a business deal unless a very 
high rental can be obtained. On small apparatus it should be 
90 per cent. per annum on the capital value, decreasing with 
larger apparatus, such as vacuum cleaners, and lowest of all 
in the case of cookers, which is the class of domestic apparatus 
it is most desirable to introduce. The high hire charges on 
small apparatus keep it down to reasonable limits, and make 
it a profitable business. As I said before, the main idea is to 
be able to talk to the coneumer in hire terms if necessary. 
Adjoining is a sample of our hire-agreement form. 


Representative..................... Distrib a ese МОро 
METROPOLITAN BOROUGH OF ST. MARYLEBONE 
ELECTRICITY DEPARTMENT. 


BOROUGH OF ST. MARYLEBONE ELECTRIC SUPPLY. 
SPECIAL TRIAL OFFER oF ELECTRIC IRONS. 


We are prepared to supply you with one electric iron for a tria] period 
If you would care to avail yourself of this offer, please 


À man in uniform will deliver the iron, upon receipt of the trial order, 
receipt to the effect that the iron has been delivered. 


No liability attaches to you in respect of the iron in the event of its not 
The price, 


lease have nothing to do with any person in connection with this 


Borough of St. Marylebone Electric Supply. | | 
Please send me one electric iron to use during a trial period of one 


I do not undertake to purchase it even if it acte satisfactorily. 


I accept the ir: i liability rests with me in 

on on the understanding that no liability re | | | 
‘connection with it during the trial, except as regards consumption of AGREEMENT FOR Hine OF о Т 

Current. The Mavor, Aldermen and Councillors (hereinafter сапе 

бадей... Council ") hereby agree to let, Td hirer 7), 
993 .e0«e42809992992€9094992992950008259*9955009* ПИТОН ем Г. ‚жзг жже СЕ oot eno 
сЕ hereby agrees to take on hire, at a rent ОЁ... pe 
D 


Dile. e osos 9] 3 
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payable in: advanee, c oec c etai ива 
(hereinafter called * the fittings ") from the................. E 
day 0... нии... 191. , for à minimum period of........... MEME 


and thereafter until the determination of this agreement by either party 
giving to the other one week's notice in writing expiring at or after the 
expiration of the said minimum period, for use on the premises occupied 
by the hirer at the above address, upon the conditions printed on the back 
liereof. 

And the hirer hereby agrees to pay regularly and. punctually the said 
rent in advance оп................... арс ВИО ау "ОКОЛО КТО 
and the Council and the hirer hereby agree to perform and observe the 
said conditions. 

Dated this ........... "— СООТ УД. ЖОЛОК С аса: 191 


Signed on behalf of the Council.................essus. XY Vos TU 
Town Clerk or General Manager. 


Signature of hirer ..... ООО — ES EUN 9 RN 
: Мхреппу 
Witness *ecc599 *.*970069 926090906999 соо ооо ооо ово ооо со вос ово ваое : d : 
> Stamp. 
Quotation dated ..................... : 


CONDITIONS. 

1. The Council will bear the expense of repairs and renewals to the fittines irisir.g 
from defective material, workmanship or desien and fair wear and tear therein subject 
to the conditions of article 2 hereof but except as Provided by this article the Council 
vill not be liable for any loss or damage whatsoever caused by or consequent upon any 
breaxdown or failure of the fittings. 

2. The hirer shall be responsible for and shall bear the cost of making rood all loss 
injury or damage of or to the fittines. however caused. except to the extent provided 
for by article 1 hereof and shall from time to time Keep the same in ғсса condition and 
substantial repair (fair wear and tear only excepted). but all repairs of and other work 
executed In connection with the fittings for which the hirer stall be liatle as hereinbefore 
provided, shall be effected at the hirer’s expense by the Council's servants or ‘at the 
option ot the Council) by a person approved by them. The hirer shall forthwith give 
notice to the Council of any breaxdown, tailure, loss. injury or damage of or to the fittines. 
The Firer shall. durine the hiring. insure and keer insured for their full value, the fittings 
avainst loss or damare Бу fire and any sum received by the hirer under such insurance 
shall be a debt due from him and shall be raid by him to the Council, and the Council, 
on receipt thereof, shall repair or renew the fittines as they may think fit, and no rent 
shall be payable by the hirer in respect thereot during the time occupied by such repair 
or renewal. 

3. The Council's servants shall be at libertv at all reasonable times to enter the said 
premises for the purpose of inspecting the fittings and or etfectine any repairs or renewals. 

4. The hirer shall not remove the fittings or any part thereof from the said premises 
or attempt to assign. let on hire. charge, or in any wise deal with the same without the 
consent in writing of the Council previously had and obtained. 

5. The Council's name plate. mark or brand shall not on any account be removed 
from the fittings or in any way defaced or obliterated. 

6. The hirer aerees to take from the Council during the continuanc? of this agreement 
the whole of the electrical energy required for the said fittings. | 

7. If any rent or other sum due under this agreement shall be unpaid for seven days 
after the same is due and whether the same has been demanded or not or if the hirer 
shall file a petition in bankruptcy or shall have a receiving order in bankruptcy made 
aezainst him or shall make any composition or arrangement with his creditors or any of 
them. or commit any act of bankruptcy or shall resolve or be ordered to Бе wound up 
or if he shall not duly observe and perform the terms and conditions of this agreement 
or any of them, then and in such case and in addition to any other right or powers possessed 
by the Council, it shall be lawful for the Council or their agents and servants on their 
behalf. althouzh the Council may not have taken advantage of some previous breach 
or default or event (of a like nature or rot! forthwith to put an end to the hiring and to 
enter upon the said premises to take possession of and remove the fittings and forth- 
with to recover any sum then due, together with the reasonatle expenses of such discon- 
tinuance and upon such discontinuance the hiring shall cease, but without prejudice to 
any rient which shall have then accrued. In the event of such discontinuance the hirer 
stall also pay the Council a sum equal to the rent of the fittines until the exriration of 
the period at which this agreement could have been determined by the hirer giving 
notice 1n accordance with the provisions of the agreement. 

8. Any notice or demand under this agre*ment shall be sufficiently served if sent to 
the hirer by prepaid reeistered post addressed to him at the said premises. 

9. The several words агі expressions to which meanings are assierned by the Electric 
Liehtine Acts, 1882 and 1909, the St. Maryletone Electric Lighting Acts, 1901 to 1904. 
and the Board of Trade and the Home Ofhze Regulations have the same respective 
meanimvs in this agreement. 


MAINTENANCE. 

The maintaining of consumers’ Пепин Installations is most 
desirable because it keeps our business-getting staff (who look 
after the maintenance) in the closest possible touch with con- 
sumers ; thus we know, for instarce, when a new baby arrives, 
апа can put forward suitable electrical nursery apparatus in 
an inobtrusive way, and talk about the extreme safety and 
desirability of electric radiators, milk warmers, airing apoa- 
ratus and so on. 

All our maintenance men wear a distinctive uniform and 
put on over-shoes in consumers’ houses: thev are also trained 
business-keepers and getters. 

The following is a sample of our maintenance agreement. 
The idea of keeping these agreements small is that our 
representatives can carry the books in their pockets, and get 
the form signed and the business closed on the spot. 
Кергевеп{аМуе..................... Dist еы У ИРТ AND ets ied 

METROPOLITAN BOROUGH ОЕ ST. MARYLEBONE 

ELECTRICITY DEPARTMENT. 
AGREEMENT FOR MAINTENANCE. 
The Mayor, Aldermen and Councillors (hereinafter called “ the 


Council “atthe req west OL ооо Foe ook acere rive seeks 
(© the consumer”) hereby agree to maintain the electric lighting in- 


stallation at the premises occupied by the consumer а{б......................ъ 


**0e69090060940609209900220029990€00095290999906090000g0900500909090200905090*À522006€999609000509009 «0000000690029 ооо 


from....... кырр ipae ны .........1 the manner and upon the 
conditions set forth on the back hereof, for the sum of £........ .per annum. 

And the consumer hereby agrees to observe and perform the said 
conditions and to pay the said yearly sum in four quarterly payments 
regularly and punctually. 


Dated ве: океаны 191 . 


Signed on behalf of the Council. „ии линии наннан... Em 
Town Clerk or General Manager. 


Signature of consumer........... ны : 

Sixpenny : 

Witness ............... ———MÁÁ—Ü Vesta ve : 

: Stamp. : 

Quotation dated ........ —Á vs : : 
CONDITIONS. 


1. The Council are to maintain all lamps in an effcient lighting condition, replace 


lamps which fail, clean shades and globes, inspect and renew fuses, inspect tne installa- 
tion generally. and test the installation at least once a quarter; but material and labour 
for repairs, renewals or alterations to the instailation other than as above stated, are not 
inci uded. 

2. If the tests and inspection show it to be necessary for repairs, renewals or alterations 
to be carried out, an estimate 15 to be given for the work required, except in cases of small 
matters dealt with by the maintenance attendant at the time of Fis visit, according to 
the consumer's instructions, for which a reasonable charge will be made. 

3. The consumer is to notify the electricity department on the cccasions of the pre- 
mises being overhauled for decorating purposes. &c.. so that steps may be taken to 
prevent damage t^ lamps, and the Council is to be entitled to charge tor all lamps 
which fail throueh rough usare, 

4. The Council mav determine their otlieation to maintain at any time by a calendar 
month's notice in writine, in which event the proportion of tne yearly sum to date of 
determination shall be payable immediately. 


ACCOUNT FORMS. 
No opportunity is lost of saving something about “ other 


uses.” АП account forms have the following note or some- 
thing akin to it :— 


If you adopt the “ Telephone " 
System for hghting you can have 
electricity for heating, cooking, &c., 
at 14. per unit. Our representative 
will call on receipt of a postcard. 


ELECTRIC RADIATORS 
are unrivalled for 
HEALTHY AND CHEAP 
HEATING. 


In addition, each envelope containing the first applicatione 
second application and receipt also contains a leaflet on some 
particular apparatus, or a shp as follows: 

The celebrated international dinner of 14 courses, which everyone has 
been talking about. given recently at the House of the Institute of 
Hygiene, Devonshire-street, W., was cooked by electricity in an ordinary 
" Marylebone ” electric cooker. | 

It was only to be expected that such an Institute would press into 1t$ 
service the most hygiente agent known to modern science—v12., elec- 
tricity; but when it is remembered that electricity is not only hygieme 
but cheap as well, and that electrical cooking apparatus is so tar advaneed 
in manufacture and standardisation that it can be hired out to con- 
sumers, then it behoves all householders who have any regard for hygiene 
(and. fortunately, they are an ever-increasing number) to adopt elc 
tricity for cooking. 

BOROUGH OF ST. MARYLEBONE ELECTRIC SUPPLY, 
19 and 20, York. place, Baker-street. 


I do not propose to touch апу further on this matter of the 
value of advertising and publicity as à means of Increasing 
the " other uses " of electzicity, as managers of supply under- 
takings cannot do betier than adopt the suggestions of the 
chairman of the Electric Supply Publicity Committee in his 
periodical circular, and then to supplement them by local 
advertising m their own areas. 


HinE-PvRcnBasE. 
Just a word as to hire-purchase of apparatus. 
The best basis is to charge 25 per cent. of the total price of 
the work in advance and before the work is commenced, thea 
the balance to be paid off in eight quarterly instalments. 
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The following is a sample of our hire-purchase form :— 


3. An inspector of the Council shall supervise the erection and installation of the 
fittings, and test the fittines upon completion. А certificate by the inspector that the 
fittines have been tested by him. and have passed the necessary tests, shall be conclusive 
eviderce, that the fittings have been properly erected and installed by the Council, and 
the Council shall not be liable for any loss or damage whatever, consequent upon any 
breakdown or failure of the fittings. . 

9. The consumer shall give to the general manager not less than one month's notice 
of his intention to remove from the said premises, and if such notice be duly givert'and the 
fittings be left in good order and repair, the benefit of this agreement and the deposit 
and all rental payments then made. may, with the consent of the Council, be transferred 
to the incoming tenant, on his undertaking the liabilities and obligations of the consumer 


Representative... вого е *e5e096020€ ГЕЈ District хоче» ооо ор ооо No, **05200€752532989 


METROPOLITAN BOROUGH OF ST. MARYLEBONE 
ELECTRICITY DEPARTMENT. 
AGREEMENT FOR HIRE-PURCHASE OF FITTINGS. 

The Mayor, Aldermen and Councillors (hereinafter called “ the 
Council "") hereby agree to let an...................... Оон 
("the hirer”) hereby agrees to take on hire with option of purchase, 
ag mentioned below and in the conditions, at a rent оа... 


hereunder. . 
10. Any notice or demand under this agreement shall be sufficiently served if sent to 
the consumer by prepaid registered letter addressed to him at the said premises. . 


Hire-purchase is a powerful argument when others fail, but 
the consumer has to be known ; mortal offence may be given 


ОТРИ ТТУ parable in ACY AN CO ере аан M ERE TEENS 
(hereinafter called * the fittings ") for the term of two years from the 
— dap ofi oon cerea tens Т for use on the premises 
occupied by the hirer at the above address upon the conditions printed COOKERS. 
tear eve amd th ver hereby agrees to pay ruler’ and | T regard cookers and radiators as the future big business for 
during the said term. domestic supply. Radiators are already т very wide use in 
The hirer has paid, or will forthwith pay, to the Council £ ee ee London, due chiefly to the general reduction in the price of 
Г the “р, а P aeui s price of | current. They are not of such value to a supply under- 
n о > terms s "8 : <. | 
The Council and the hirer REN Bs кош end observe the said taking as COO kers, because the latter are used all the year round, 
conditions. * and mainlv in summer, whereas radiators are not used at all in 
Dated this............ Gag RUNS 191....... the height of summer, though the number of days of use per 
| annum is much greater than is generally realised, as consumers 
Signed on behalf of the Council ................ eee ROREM ... | find them exceedingly useful to put on in cold summer evenings 
Town Clerk or General Manager. and nights. Cookers will also be more generally used than 
radiators, because the cost 18 as low as gas at Id. per unit, and 
€" esee | the enormous hygienic advantages which electricity possesses 
росе over gas, т addition to the absence of poisonous fumes, heat 
Gd. and general nuisance, ensure that the future of electric 
DUI ЖЛ ЖООЛУ À—— : cooking will be exceedingly great. 
О e O Stamp. Ít is difticult to keep pace with the manufacturers, as most 
b S of our leading firms are now actively engaged in turning out 
т complete cookers. and design after design 1s being placed оп 


the market, and each is generally better than its predecessor. 

There is no doubt in my mind that if the supply people wake 
up and institute suitable tariffs, remove irksome restrictions 
and organise business-getting departments, as tlere is cer- 
tainly the tendency to do now, the makers of the appa- 
ratus will not be found behind at their end. But makers 
cannot turn out cookers while supply people put all the 
difficulties they can think of in the wav, and do not exert them- 
selves to educate their consumers into electric cooking. 


Consent to be signed by landlord where consumer is only occupier. 


Lens РИ — S mo TTE the landlord of the above- 


named consumer. and owner (or lessee for an enexpired term of............ 
years) of the said premises, consent to the installation of wires and fittings 
in the said premises, upon the terms and conditions of the above agree- 


ment to be entered into bv the consumer. 


фосфор оо ово но ооо ово оф они оо ро но ко осо 


Landlord's signature 


POS oec пе ли kim 
Dated: tus; octets tes HY oe —Á— 191 ; n 
` The splendid propaganda work being done by Mr. Berry 

CONDITIONS. puts all supply men under a deep obligation to him. | 
P азе de As soon as the demand arises the prices will tumble: бп, 
and are tumbling down. For instance, the best complete 


l. The consumer has the option. subject to condition 7, exercisable at any time durine 
the said term (unless this term of two years mentioned in the agreement shall have been 
previously determined under condition 7). of purchasine the fittines at the price of £ 
(hereinafter called '' the price ') in which event credit shall be given to the consumer 
for the deposit and the amounts raid by way of rent. The deposit will belong to the 
Courcil if the option is not exercised or the aereement determined under condition 7. 


2. The consumer may exercise the option by giving notice in writing to the Council, 
and paying to the Council such sum às together with the deposit and the amounts paid 


by way of rent will amount to the price. | | | 
3. Until the consumer shall have exercised the option and paid the price, the fittings 


shall be and remain the absolute property of the Council. 

4. The consumer shall. so long as the fittines remain the property of the Council. 
maintain and keep the same in good order and condition, and bear the cost of all neces- 
Bary repairs and renewals. including damaze by fire. unless otherwise agreed, but all 
repairs and other work in connection with the fittings shall be effected at the consumer's 
expense by the Council's servants or (at the option of the Council) by a person approved 
by them. The consumer shall forthwith eive notice to tne Council of any breakdown, 
failure, loss. injury, or damage of or to the fittines. The consumer shall also. so long 
as the fittines remain the property of the Council, keep the same insured against loss or 
с by fire, in the amount of the price, in the joint names cf the consumer and the 

uncil. 

5. So lone as the fittines remain the property of the Council. the Council's servants 
shal] be at liberty. at all reasonable times. to enter the said premises for the purpose of 
inspecting the fittines, and or eitectine any reralrs or renewals. 

6. So long as the fittings remain the property of the Council the consumer shall not 
remove the same, or апу part thereof, from the premises mentioned in the agreement, 
От attempt to assign. let on hire. charge. or in any wise deal with tke same, and the Council's 
name-pblite, mark or brand shall not on any account be removed from the fittines, Or 


any way defaced or obliterated. Е К 
7. If the consumer shall at any time during the said term. or while the fittines remain 


the property of the Council : — 
~a (а) Fail to observe and rerform any term or condition of this aereement. or 


(5) Fail to pay any instalment of rent for sever, days after the same has become 


cooker I have vet seen is listed at under £12. What is needed 
is for supplv undertakings to hire out cookers at a reasonable 
rate, even 1f at first the rate is not profitable. No new thing 
can be introduced on a profit-making basis immediately, and 
supply authorities must be prepared to lose ai first on the 
hire. 

Needless to sav. none but the wealthy will buy electric 
cookers outright, апу more than people will buy gas cookers, 
and we have got to make up our minds to adopt the same 
tactics as our gas competitors; in fact, as we know their 
struggles and difficulties in introducing gas-cooking some years 
azo, We can start out on a more favourable basis. | 

An electric cooker must do all that а gas evoker will and 
more quickly. The old failures of elecirie cookers were due to 
too few watts being put in. which from the current consumption 
point of view was a most serious mistake, This is now rec- 
tified т modern makes, and we have not got the element 
trouble now which we had a few vears ago. 

А few points on electric cookers might be useful. the neces- 
sitv for which has been ascertained from conversations between 
our business-getting staff and cooks and chefs. The hot plates 
require two or three heats, and should attain a temperature 
of from 600^ F. to 650^F. to enable quick work to be done. I 
mav sav there are several suitable ones now on the market. 
The oven should be loaded to 2 kw. or З kw., and be preferably 
of a tvpe in which the elements can be increased or decreased, 
or replaced by the consumers themselves. One is already 
available. The cooker circuits should be split up and taken 
to a separate switchboard and separate fuses, so calibrated that 


ue, or 
(с) Be adjudicated 2 bankrupt, or file a r»tition in bankruptcy against himself. or 
ave a receiving order made against him. or maze any composition or arrange- 
ment with his creditors. or any of them, or commit any act of bankruptcy. or 
resolve or be ordered to be wound ur. or 
(d) Execute or create any morteaee. incumbrancs, or charge of or upon the pre- 
mises in or upon which the fittines are placed, or erant any bill of sale uron his 
goods and chattels upon the said premises, or 
(e) Suffer any execution or distress to be levied on his premises. or 
Сзаѕе during the said term to take from the Council all electrical energy required 
for the fittings. or 
(g) Fail to pay for the electrical energy consumed within 14 days after demand. 
Then it shall be lawful for the Council. or their azents on their behalf, forthwith to deter- 
mine this agreement, but without prejudice to any rieht of the Council which shall have 
then accrued, and the Council sha!l be entitled to enter ироп the said premises, and take 
"possession of and remove the fittings, and forthwith recover any sum then due, together 


"With the reasonable expense of such removal. № 


by broaching the subject to the wrong man or woman. 
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one faulty circuit cannot possibly put the whole cooker out of 
commission, as this is fatal. Each circuit should have an 
illuminated sign showing up when it is turned оп; this is a 
current saver. 

Particular care must be given to the design of switches and 
fuses, and no switches should be fixed to the cooker itaelf ; 
the connecting cables should be in metallic flexible tubing from 
the terminal box on the cooker to the switchboard, and all non- 
electrical metal effectively earthed. All parts of the cooker 
should be accessible for cleaning. The cooker should be so 
designed that it 18 never necessary to remove it for repairs. 
Replacements of elements or other parts where trouble can 
possibly arise should be easily renewable, if possible without 
the necessity for using tools, and from what I have seen of 
recent designs I do not regard this as altogether impossible ; 
anyway, it is eminently desirable. 

This may not appear to have much to do with the heading 
of the article, but we certainly cannot introduce cookers, 
which will be the most important of all domestic apparatus, 
unless they are satisfactory, and as we are paving a great deal 
of attention to electric cooking in St. Marylebone, our ex- 
perience may be useful to some one. 


THE Business INSTINCT. 


The best results in introducing domestic electrical appliances 
and increasing the output can only be obcained when, аз I am 
happy to say is the case in St. Marylebone, 
the ‘‘ business instinct" permeates the 
whole staff. Every section of the unde:- 
taking depends on the goodwill of the 
consumers, and present business сап only 
he kept and new business obtamed bv 
recognising this fact. 

Fortunately our accounts department is 
our own, and not in another (frequentlv 
quite unsympathetic) department, and it 
is audited quarterly by Messrs. Price, 
Waterhouse and annually by the L.G.B.. 
which is about as complete a check as 
could be obtained, and from a new business 
point of view a self-contained department 
with its own accounts 13 an enormous ad- 
vantage. It works closelv with the mains 
and sales depa:tments, and the business 
instinct goes all through each, resulting in 
courtesy and attention to consumers. 

The following states our policy and our intentions, and that 
attitude is the only оле which will result in a big extension of 
business with corresponding financial benefit to the under- 
taking asa whole. It is borrowed from a foreign electric supply 
undertaking. 


COMPLAINTS. 
It used to be good form in the public-supply business to ignore the 
word * complaint." The word had an unpleasant sound to managerial 


ears. “ Information desk," ** Adjustment bureau," or * Department of 
claims," were among the terms favoured, and every effort was made to 
minimise the fact that the department ever received such a thing as a 
protest from one of our 8,000 consumers. 


Times change and so do customers. We do not like the word com- 
plaint any better than you do, but we are frank to admit that in a busi- 
ness as large as ours some mistakes will happen and some imperfections 
occur. We know that you realise this, and will consider the manner in 
which we rectify err rs, rather than the error itself. 


We guard against defects and strive to prevent them to the best of our 
ability. When things go wrong with the electric service, we prefer to 
have you tell us immediately and give us a chance to straighten them 
out, instead of cherishing a grudge against us and telling your neigh- 
bours about it. 


An overcharge or a delayed connection may be due to no conscious 
fault of ours, but the spirit in which we correct the mistake is the criterion 
by which you should judge our professed determination to render good 
gervice. 

Our employés are instructed to be as polite and willing to repair 
grievances as the management itself, and we believe, as a body, that they 
are. И, however, one makes a slip and temporarily forgets his duties 
to the public, you cannot possibly regret it any more than we do. 


The uninitiated person will scoff at such a leaflet. Well, 
I am quite content to let him scoff in his ignorance. I know 
this, however, that such an attitude as indicated in the leaflet. 


is а business-keeper and getter, and is a distinct financial asset. 


to the undertaking. 


THE SOUTHWICK POWER STATION OF THE 
BRIGHTON CORPORATION. 


The system of electricity supply at Brighton was one of the 
earliest installed, and the progress of the undertaking from 
comparativelv small proportions to its present position as one 
of the largest ot the municipal stations in the kingdom testifies 
to the ability and resource displayed in its management. We 
have dealt with the growth of the system in our columns from 
time to time, so that our readers have been kept acquainted 
with the alterations and extensions made. The most impor- 
tant step taken in the history of the scheme was the erection 
of the turbo-electric plant at Southwick and the gradual sub- 
stitution, by the supplv from this plant, of that given by the 
Willans units initially installed at North road, which was the 
original electrical centre of the Brighton network. This last- 
named station still stands, but is used to house the plant which 
receives and converts the energy transmitted from the South- 


Fic. l.——ExTERIoR OF SovrHwick Power Hovse. 


wick power house. Ап exterior view of this station 1s shown 
in Fig. l. Since our description of the station (see THE ELEC- 
TRICIAN, Vol. LVII., p. 326) а large turbo-genevator of 3,500- 
4,000 kw. сарасиу has been added. This plant is the com- 
bined product of Messrs. Richardsons, Westearth and Siemens 
Bros. Dynamo Works, who supplied the turbine and gencrator 
respectively. This interesting unit may be seen in the back- 
ground of the view of the station in Fig. 2, the last plant from 
the end. The turbine is of the two-cylinder Parsons type. and 
has been built to the designs of Messrs. Brown, Boveri & Co. 
It was selected because of its higher efficiency as compared with 
either the impulse or single cylinder reaction types. This type 
of turbine has been extensively adopted both in this country 
and on the Continent. There is a 6,250 kw. set of this pattern 
at the Dunston power station of the Newcastle-on-Tyne Elec- 
tric Supply Co. 

The two-cylinder turbine allows greater economy to be ob- 
tained by increasing the number of rows of blades without 
increasing the distance between bearings. In the single- 
cylinder type the larger pressure drop per row of blades neces- 
sitates a higher blade velocity and therefore a larger diameter 
of drum. This larger diameter reduces the blade height and 
increases the leakage loss by increasing the ratio of radial 
clearance to blade height. In the two-cylinder turbine, having 
a smaller pressure drop per row of blades, the velocity of the 
blades and therefore the diameter of drum may both be reduced. 
This admits of a greater blade height with a reduced clearance 
ratio, and results in a considerably improved steam consump- 
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tion. The low-pressure portion of a Parsons turbine is generally 
admitted to be extremely economical, but it has always been 
stated that the high-pressure end has a much lower efficiency 


than the low-pressure end. | 
The high-pressure drum is of uniform diameter, and there- 


fore is free from distortion troubles. The steam pressure at 
the inlet to the low-pressure cylinder does not exceed approxi- 
mately 50 Ib. per square inch, so that the low-pressure cylinder 
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Fic. 2.—GENERAL VIEW OF 
The new 3,500 kw. set is the 


is not subjected to any high temperatures. At the low- 
Pressure end the rows of blades have been increased consider- 
ably as compared with the single-cylinder typc and the effi- 
eiency of this portion is still further improved. Owing to the 
lower steam and blade velocities than in the impulse type, the 
50,000 
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Total steam in Ibo, per hour 
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F Kilowatts. 
10. 3.—Costparison OF. GUARANTEED AND ACTUAL STEAM CONSUMPTION. 


3,000 kw, 1,500 R.P, M., stecm pressure 18) )bs. sq. in. Temp. 5$0?F. Vacuum£sS]ia. 
Baron егег 3U in. 

original efficiency of the turbo 13 maintained over a long period. 

Steam is admitted to the turbine through а double-bcat 

valve controlled by the governor through an oil relay. The 
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gear consiste of а double-beat valve actuated by the spring- 
loaded piston, which is under control of the oil under pressure 
entering from the main lubricating system. The controlling 
pressure of the oil is determined by the vertical position of а 
sleeve and a spring-controlled governor. If the speed in- 
creases the governor lowers the position of the sleeve, thus 
increasing the outlet area of the oil pipe, which diminishes the 
| pressure of the oil under the piston, resulting in а corresponding 


i 


ENGINE Room, SOUTHWICK. 
last but one from the far end. 


closing of the double-beat inlet valve. When the speed ofjthe 
turbine decreases, the position of the sleeve is raised, whereby 
the exit area of the oil pipe is decreased with the opposite 
result. The oscillating movement of the valve, which practice 
has shown to be an advantage for close governing, in that all 
moving parts of the gear are kept in constant motion, is ob- 
tained by the very simple device of making the upper governing 
edge of the rotating sleeve at an angle with the axis. The exit 
area of the oil pipe is thus varied slightly once in a revolution 
of the shaft, with the result thet a tremor is produced in the 
valve and its piston and rod, which is in synchronism with the 
revolutions of the shaft. Thus, the undesirable wavelike 
fluctuations in the steam pressure produced by the ordinary 
oscillating motion are avoided. 

The guaraiteed steam consumption of this set are given 
below, the conditions being 1801Ъ. steam pressure, super- 
heat to 530^ F., aid а vacuum of 28-25 in. | 
14:2 lb. per kw.-hour. 


SEE RT 
Е FREE UE 14-0 S : 

EA E E И ОВИ о ,. . 
Lo ы ETE 14-9 : M 
ОО о: 16-5 » M 


Preliminary trials were taken recently, and the results. 


reduced to guarantee conditions are shown by permission of 
i Mr. Christie in Fig. 3, where the guarantees are also plotted. 


One test result was as follow; :— 


3 " ә 50 k Ww. 


Load оо ова то ооо ото оо сов в вв овес оо вые E ао военное | 
Резе уа О оао 200 Ib. per sq. inch. 
Temperatur? „иен нижнее ed `F. 
AE TT A EE sd ese one pente 28:16 in. 
‘опзитрНой . ӨӨ 13-0 Ib. per kw.-hour. i 
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The condensing plant was made bv the turbine builders, and 
is cf ther standard contraflo type. fitted with a vacuum aug- 
mentor and Edwards air pumps. The condenser has a cooling 
surface cf 5,000 sq. ft.. and is guaranteed to maintain a vacuum 
of 28-25 in, when dealing with 53,500 lb. of steam per hour and 
supplied with 6,000 gallons of water per minute at 70°F. 
During the turbine tests the water temperature was 63°F.. and 
‚а vacuum of 28-25 in. was maintained without using the aug- 
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the windings of the machine under the action of the fan fixed at 
one end of the rotor heated air is discharged through an aper- 
ture at the top of the stator frame. Both stator and rotor are 
ventilated on Siemens’ patent axial system, which provides for 
the passage of air through the active iron in a direct parallel 
to the machine shaft. The ends of the stator and rotor which 
are furthest removed from the air intake are naturally the 
hottest parts of the machine, and these are immediately acces- 
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Fic. 4.—ViEW or 3,500 KW. TURBO-GENERATOR FROM THE TURBINE END. 


mentor. 
is given in Fig. 4. 

Thelgenerator of this large unit has a normal output of 
3,000 kw. at 0-85 power factor. It delivers three-phase 
50-cycle current at 8.000 volts when running at a speed of 


1,500 revs. per min. The temperature rise after a continuous | 
3 hours’ full load run, with the addition of 25 per cent. overload | 
winding covers machined inside and out, and registered 8t 


for 1 hour, was guaranteed not to exceed 75°F. ; with the same 
period at full-load and the addition of 15 minutes at 50 per cent. 
overload the temperature rise was to he the same as the above, 
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Fic. 5. 


The general construction of the machine follows the standard 
practice of the firm. Fan cooling has been adopted with a 
totally-enclosed stator frame. The cool air enters at the lower 
part of the machine, which is in the basement of the engine- 
room. This air is passed through a filter of the vertical screen 
type, made by the Buffalo Forge Co.; after passing through 


A general view of the machine from the turbine end — 


sible to a thermometer. А second fan is provided for drawing 
cool air through the rotor. | 
The stator slots are of the partially closed type, and the coils 
are pulled through, being subsequently supported on substantial 
end brackets. The rotor is provided with a distributed winding 
which is carried in equidistant open slots closed by metal 
wedges. The end connections are held down by four steel 


either end on machined surfaces. The slip rings are of steel, 
and copper carbon brushes are used. 


oe: 


(GENERAL VIEW OF 3,500 kw. TURBo GENERATOR. 


The exciter is connected to the turbo-generator shaft through 
a flexible coupling, and it rests on its own bedplate, bearing? 
being mounted on an extension of the turbine bed. Fig. 
shows a view of this interesting set taken from the north end ot- 
the station. 

The induced draught plant at the station consists o1 three large 
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coal per hour, and at the same timeof maintaining a suction at | 


THE ELECTRICIAN, JUNE 23, 1911. 


“Ulster " fans, made by Musgrave & Co., Belfast. Each fan 


is capable of effecting the combustion of about 20,000 Ib. of ' 
| 


the fan inlet up to 3 т. water pressure. The fans are driven by 


direct-coupled variable speed direct-current Westinghouse 
motors. The arrangement of the induced draught plant is 
exceptionally practical, the fans themselves being erected 
in the boiler house, and the shafts carried through the wall to 


the adjacent engine house. 


The motors driving the fais are 
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Fia. 6.—GENERAL VIEW or Оп. SYSTEM. 
The oil coolers are on the right. 


fixed on specially designed platforms in the engine house, having | 


access by iron stairs from the floor. | 

The fans and all their fittings are of rigid construction, the 
cases being built of ,4, in. steel plate. Special attention was | 
also paid to the bearings, which are of the ring lubrication self- 
aligning type. Unusually large connections are fittéd to allow 
of a large volume of cooling water in the jackets in case of the | 
gases being exceptionally high in temperature when the econo- 
misers are not in use. The gases are discharged directly from 
the fans into two steel chimneys. | 

One of the most interesting features of the | 
plant at Southwick is the oil supply system | 
for the bearings of the turbines and genera- 
tors. In many turbine stations the oil is 
supplied to the bearings at a comparatively 
high temperature, and some difficulty is ex- 
perienced in keeping the bearings cool. With 
à view to permanently obviating this, Mr. 
Christie has put into operation a system cf 
oil supply in which a constant flow to the 
turbines is always assured and, what is 
equally important, the oil is filtered and 
cooled. By the two last-named processes it 
I3 possible to utilise the same oll again, and 
Mr. Christie has succeeded in maintaining a 
constant circulation of oil through a practic- 
ally closed system. In this respect we believe 
the system at Southwick to be unique, and 
on that account it is worthy of detailed 
description. 

In the whole system there are about 6.000) 
callons of oil constantly circulating. Situated 
at a height of 40 ft. above the engine-room 
floor are two tanks which 
1,900 gallons of oil each. From these 
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18 forced through cooling condensers into the roof tank by 
pumps. The coolers are two in number and were originally in 
use at the North-road station when the steam plant was run- 
ning there. One cooler is of 3,000 to 4.000 sq. ft. surface, and the 
other 2,000 sq. ft. The.ceoling medium is sea water, which is 


circulated through the condensers by centrifugal pumps driven 


direct by З н.р. motors. The oil pumps аге of the three-throw 
type, gear-driven by motors. There is one of 8,000 gallons per 
hour capacity driven by а 5 н.р. motor, and two of 4,000 
gallons per hour capacity, each driven by a 
З Н.Р. motor. The large pump is run on the 
day load, and one of the small ones at 
night. А stand-by to these pumps is pro- 
vided by two Worthington steam pumps each 
of 5,000 gallons per hour capacity. In the 
adjoining illustrations the general lay-out of 
this plant is clearly shown. А striking 
testimony to the efficiency of the system is 
afforded by the fact that Mr. Caristie has 
been able to add quite new oil to the old 
with absolute impunity when making up tlie 
small loss inthe system. The original oil has 
been in use over six years. The temperature 
at which the oil enters the works is during 
the summer about 85°F., and in the winter 
about 60°F. It will leave the works at 
75°F. in the summer and proportionately 
lower in the winter. By this comparatively 
simple arrangement of plant the oil cost is 
kept at a low figure; but what is of 
prime importance, the bearings are main- 
tained in good condition, and there is practi- 
cally no danger of overheating. Mr. 
Ст: бе is to be complimented on the installation and 
operation of such a unique system. Figs. 6 and 7 are a view 
of the complete oil system and a near view of the oil pumps 


respectively. | | 
п'е latest pattern of Lea recorder is installed at the station, 
the notch tank being placed in the basement of the engine- 


| Aet Е 
room near the hot well. The recording instrument is mounted 


on à level with the engine-room floor, where it can be easilv 
read. The arrangement of the air-pump discharge pipe 18 such 
that the water from any one turbine can be turned through the re-- 
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hold about n dits. . 
Fig. 7.— NEAR VIEW ОЕ Си, Pumps. wiru FILTER IN BACKGROUND. 


tanks the oil flows by gravity to the 

turbine bearings, whence it falls a further 10 ft. to the level of | corder, or the total of several machines running can be measured. 
the filters in the basement. The oil flows over weirs in these ' The apparatus, which was installed by the Lea Recorder Co.. 
filters after passing through a number of layers of filtering Deansgate, Manchester, has a maximum capacity of 150,000 Ib. 
cloth. The filters are so constructed that sections can be shut of water per hour, through a half 90 deg. V-noteh. The instru- 
ment has a stroke of 9 in.. and is of the indicating, recording 


ой for the removal of the sediment, though this is onlv neces- 
and counting tvpe. 


sary at infrequent intervals. Arrived at its lowest level the oil | 


We understand that the instrument 1s 
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invaluable to the station staff in the preparation of the cost Electric Со. The driving is on both the individual and group 


records of the running of the station. 
Not the least interesting piece of work carried out in the 


‚ systems. 


| 


station, and by Mr. Christie and his assistants, was the removal ` 


from the engine-room of the solenoid-operated 8,000-volt 
three-phase switches, which were originally installed under the 
operating gallery at the north end. This location was found 
to be unsuitable, and the whole of the machine and feeder 
switches have been transferred in two storeys into that portion 
of the building which was once a number of offices. This 
piece of engineering work, including as it 4:4 the rearrange- 
ment of the extra high-tension conductors and all the control 
leads, was carried through with complete success without а 
single interruption of the supply. Only those engineers who 
have undertaken a similar task will appreciate the difficulties 
encountered and the resourceful methods needed to overcome 
them. Аз at present arranged, on the cubicle system in a 
fireproof and dam»-proof structure, the switchgear is regarded 
as a stable adjunct to the generating plant. The work referred 
to also involved the re-grouping of the control panels on the 
operating gallery, and the new scheme leaves the back of these 
panels clear of high-tension gear of any kind. 

The plant at the North-road station, now used as a sub- 
station, comprises rotary converting plant aggregating 
6,380 kw. capacity. An interior view of this station is shown 
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Fic. 8.—VIEW IN NoRTH Колр SUP-sTATION. 


in Fig. 8. Two 1,500 kw. rotary converters are included in the 
plant, and the rest of the machines are induction motor- 
generators. The 500kw. E.C.C. generators, which were 
originally driven by Willans engines, are being removed from 
their bed-plates in pairs and coupled to a 1,300 н.р. induction 
motor for use as motor-generators. Two pairs of these units 
have been converted in this manner. 


‘SOME ELECTRICITY CONSUMERS OF THE BRIGHTON 
CORPORATION. 


Although Brighton is not essentially a manufacturing centre, 
there are many industrial concerns in the town which require 
power for the operation of their machinery. The largest con- 
sumer on the network is at present the L.B. & S.C. Railway Co., 
who drive the whole of their railway workshops by electric 
power. This customer has come over gradually on to the 
‘supply by @ process in which the steam engines formerly used 
have been superseded by electric motors. In these works the 
Company's locomotives are built and tested, and the machine- 
tool equipment is of an extensive character. A supply is given 
аё 230 volts, the Corporation feeders being looped 1n and out 
to a large central switchboard. A considerable number of 
motors are installed, and these are all of the shunt-wound fixed- 
speed type. The majority were supplied by the General 


Four general sizes of motors are in use, these having 
an output of 5, 10, 15 and 30H.p. The motors have 
been placed in the most convenient positions for belting or 
gearing up to the line shafting, and in the case of the latter they 
are bolted up to the columns supporting the roof, and the drive 
is by helical gear. The shops, in accordance with the practice 
of all railway engineering works, are fitted out with а fine equip- 
ment of electric travelling cranes. These are of the three- 
motor type, and in one or two case: are conversions from rope 
drive. The capacities range from 30 cwt. to 35 tons, and the 
longest span is 53 ft. 6 in. In the boiler shop there are four cranes 
of 40 ft. span, two of 20-ton capacity and two of 12-ton capacity. 
The 15-ton crane in the riveting shop runs at a height of 41 ft. 
from the ground, and is operated from the floor level by & 
tramway-type controller. In the frame shop there is a jigger 
crane to carry material from the well of the shop into the 
galleries on each side, or vice versa. In connection with this 
crane there is an automatic device for closing and opening the 
gates on the galleries to ensure that no one will walk through 
after the crane has passed. The cranes have been built by 
Messrs. Craven Bros. & Vaughan & Son, and the motors are 
respectively Lancashire Dynamo and Hall. | 

A most interesting crane is one in which a battery of accumu- 
lators is used for operating the motors. This is a 5-ton bascule 
crane by Craven Вгов.. and is illustrated in 
Fig. 1. The travelling motor is 8} H.P., and 
is bevel-geared to the rail wheels. The 
hoist motor is 5] H.P. and the slewing motor 
4u.p. All these motors are Lancashire 
Dynamo, and are totally enclosed. The 
crane has a sweep of 17 ft. 6 in. and a lift of 
14 ft. 6 in. at the long end. The battery 18 
capable of operating the crane at full load for 
a period of 1 hour. 

A number of large motors are in use in the 
works, the maximum horse-power being 70. 
Two Hall motors of this type are shown n 
Fig. 2 direct coupled to air compressors ап 
running at 225 revs. per min. Another 70 E.P. 
motor drives a line shaft and another 13 11 
operation driving the deep well three-throw 
pumps which raise water for the works from 
the level of 160ft. Another 70 н.р. motor 
drives а 40 іп. Sirocco fan drawing off the 
smoke from the smiths' fires, which are of the 
down draught pattern. This type of fire was 
adopted in order to allow a clear overhead 
runway for the crane from the smiths’ shop into the smiths 
yard. A number of 30 н.р. motors are in use driving machine 
tools. One of these operates a 23 ft. planer, the drive being 
through Mitchell gear. А large set of vertical rolls in the boiler 
shop is driven by a motor of this size, and there are also two 
more of the same output operating the force pumps for the 
hydraulic accumulators and riveting plant. The main 
feeders into the works are of 1 sq. in. section, and the energy 
consumed for a year isin the neighbourhood of 1,500,000 units. 
The entire equipment is on modern lines, and engineers inter- 
ested in machine-shop driving should take an opportunity 9 
obtaining permission to view the works. We ourselves are 
indebted to the management for facilities to inspect the shops 
and take photographs, and particularly to Mr. Field for his 
courtesy in the supply of the foregoing particulars. | : 

Another interesting plant is that installed in the Britannie 
Flour Mills, Southwick, where an old steam-drive was replace 
by a number of electric motors. One machine has been erect 
во аз to drive by ropes on to the pulley formerly driven by the 
steam engine. The supply is at 460 volts, and is given by E 
auxiliary rotary converting plant at Southwick station, whic 
is just across the harbour. The same mains also supply the 
local district of Aldrington. "n 

The Britannia Mill is the property of Messrs. C. R. Smith 
Sons, and it is mainly through the foresight and enterprise ? 
Mr. Richard Smith that the installation was carried out. hu 
electric power plant includes two “ Reform” motors, switca 
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board and control pillars. One motor with an output of 
150 в.н.р. at a speed of 220 revs. per min. was required to drive 
the mill and wheat cleaning plants, and the other motors were 
installed to drive the machinery in the silo. The steam engine 
which ran at à speed of 64 revs. per min., was dismantled and 
the large motor erected in its place, the switchboard and 
starter being fixed alongside, thereby allowing convenient 
control Fig. 3 shows this motor in position. 

The water for washing the wheat is raised from a borehole 
below the engine-room by a three-throw ram pump driven 
direct from the motor shaft. То obviate extensive alterations 
and to bring the actual stoppage to as few days as possible, it 
was essential that the existing drives should be interfered with 
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Еа. 1.—5-ron BaAscuLE CRANE IN L.B. & S.C. RLY. WORKS. 


по more than was absolutely necessary. Thus, the large 
motor shaft was extended through the wall into the existing 
rope race of the mill where a rope pulley with third bearing was 
provided to receive the existing drives. The great advantage 
of having a separate motor for the silo is that the intake plant 
may be run independently of the mill. 5 

The advantages which the use of electricity has brought 
about in this case are many. The storage capacity, which was 
previously insufficient, has now been increased by the use of 
the old boiler house. Considerable floor space has also been 
saved in the mill, as the motor requires but half of the space 
originally occupied by the engine alone. Speed troubles are 


at the head of the West Pier was carried away during a gale, 
and the work of reconstruction is now in progress. A small 
machine shop has been fitted up, and the hack-saws, drills and 
grindstones are driven by а lO H.P. motor. A number of 


portable electric drills for holes up to 4 in. are also used on the 
girders in situ. This equipment though small is invaluable to 


the engineers carrying out the work. | 
On the Palace Pier an important extension is in progress at 
the shore end. А large winter garden and pavilion is being 


erected, and when finished this will hold 2,000 people. The 


same general scheme of illuminations which are а permanent 
feature of the pier will be embodied in equipping this new piece 
of work. 

The pile-driving for this extension is also being done by 
electric power. There is a 10 H.P. motor geared to a special 
winch, which is employed for the purpose of turning the head 


of the pile during the process of screwing it into the shingle and 


sand. The piles are of interest because they have enabled the 
extension work to be done expeditiously and with certainty, 
the type of pile having withstood the test of the severe gales 
which are experienced on the South coast. 


Fic. 2.—Two 70 H.P. Motors DRIVING AIR COMPRESSORS, Г.В. & 
S.C. Ruy. Works. 


а thing of the past, uniform turning motion is assured, 
noise is eliminated, easier starting could not be desired, and 
cleanliness reigns supreme. The air around the mill is no 
longer defiled by the smoke from the boilers, and inside the mill 
smut troubles have ceased. The whole of the work in con- 
nection with thé installation was carried out by Henry 
Simon (Ltd.), Manchester, the well-known milling engineers, 
to whom we express our thanks for the above details. 

The electricity department is always keen on opportunities 
for power supply. For instance, last winter the landing stage 


Fia. 3.—150 H.P. MOTOR DRIVING BRITANNIA FLOUR MILLS, SOUTHWICK. 


At the sea end of the pier the Pavilion and Theatre have been 
practically remodelled. The management are most enter- 
prising in bringing the pier well up-to-date, and have erected a 
spacious tea garden on the roof of the pavilion in addition to a 
large enclosed dining-room which overlooks the sea and is 
illuminated by Holophane bowls. The generally ornate design of 
the new building has been surmounted by minarets after the 
Moorish model. The entire structure is outlined by hundreds 
of electric lamps, and soft and pleasing effects have been pro- 
duced. To encourage the use of the roof garden and add to the 
comfort of the public, two electric lifts have been installed on 
the east and west sides of the pavilion. 

That the management are keenly alive to the value of elec- 
tricity is shown not only by the foregoing, but more particu- 
larly by the fact that they have recently installed an electric 


oven and a number of large electrically-heated utensils. These 
are being used in the large kitchen which is needed for the 
extensive cuisine in connection with the dining saloon and tea 
garden. This apparatus is supplied from the ordinary net- 
work on the pier. It is of Prometheus manufacture, and is of 
the latest pattern. 


For many years past the main and side streets in Brighton 
É 
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have been lighted by electric lamps. The three miles of sea 
front is brilliantly illuminated by as fine a row of open type arc 
lamps as can be seen in Europe. There are 372 arc lamps 
altogether, and in addition 178 public building lamps are sup- 
plied and maintained. The side street lamps are attached to 
the gas posts and are in lanterns of the same pattern. The 
original lighting was by carbon lamps, two in series on 240 volts. 
There are now in use 55-watt “ Onewatt" lamps, burning 
singly at 240 volts, one in each lantern. Upwards of 2,000 
posts have been fitted with these lamps. We understand that 
these lamps have an average efficiency of 1-25 watts per candle, 
and that they have proved eminently satisfactory on the score 
of life and ability to resist vibration. The filament of the 
lamp is of drawn tungsten. 

Judging by the amount of illumination material which has 
been erected, Brighton is determined to keep up its reputation 
as “ London-on-Sea.” The Corporation have carried out an 
ambitious scheme in the lighting of the front, and have erected a 
continuous length of festoons between the arc lamp pillars. 
We understand that in the three niiles of front some four miles 
of “ strip" have been used. With the lamps at 1 ft. centres this 
means a total of 21,120 holders and lamps. Each lamp is of 
5 c.p., and is run in parallel across the 230-volt network. There 
are feeding points about every 200 yds. The scheme of 
illumination was erected for the Coronation, but the I.M.E.A. 
delegates will be given an opportunity of seeing it, as the 
decorations are being left up for a month after the celebration. 

The local tramways are, of course, run by the Corporation 
and supplied with power from the North-road station. The |. 
district is very hilly and the cars are fitted with hand, rheo-: 
static and mechanical slipper brakes. Volk’s Electric Railway |: 
is still running along the East front, and will be remembered 
as one of the earliest attempts at electric traction. The under- 
sea portion at Rottingdean, over which a special elevated car 
ran for a time, has been disused since it was destroyed by a gale. 
The local motor-bus company has in service a fleet of electric 
omnibuses, and the battery charging plant is supplied from the 
ordinary network. An interesting arrangement of boosters 
is in use for the charging of each battery at its own voltage. 
Visitors will be given an opportunity of inspecting this plant. 

The foregoing description gives an idea of the supply system 
operated by the Corporation, and will serve to show the exten- 
sive character of the electric service in Brighton. Needless to 
say, with a gas company supplying in the area the competi- 
tion between the two systems is exceptionally keen. In fact, 
it accounts in no small measure for the progress which elec- 
tricity has made. 

In concluding this and the foregoing article we must express 
our thanks to Mr. Christie for the facilities which he has 
afforded us in collecting the information and for taking photo- 
graphs at Southwick; to Mr. J. Cleary, the consumers’ 
engineer, we are also much indebted for assistance. 


Such statements are often dependent upon the assumption 
of conditions more or less impossible of attainment in practice ; 
are rarely, if ever, accompanied by any data as to the dimen- 
sions of the rooms, the nature of the light sources, the size and 
type of reflector used, the colour values of the decorative 
scheme, or the character, colour and diffusion of the light itself, 
and whilst therefore very liable to prove misleading by reason 
of their incompleteness, are of little or no value in serious work. 

In a recent article in THE ELECTRICIAN on the “ Nomencla- 
ture of Primary and Secondary Sources of Light "* the author, 
a well-known electrical engineer, first pre-supposes abnormal 
conditions, thereafter proceeds to deduce results quite contrary 
to those usually obtained in practice, and finally, and as a result, 
condemns (by implication) indirect lighting as failing to give 
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LIGHT AND SHADE IN INDIRECT LIGHTING. 


BY JUSTUS ECK, M.A. 


Summary.—The author controverts the view that indirect lighting 
gives an illumination that fails to give proper light and shade effects, and 


he supporta his opinion by measurements taken in a room illuminated by 
an inverted arc lamp. 


A Test or INDIRECT LIGHTING. 


sufficient relief and as unsuitable for the illumination of C 
chromatic objects, such as, for instance, statuary. The vs 
in question possesses, however, one meritorious feature 0 Nd 
siderable value, quite apart from its primary object, in a б 
author therein lays down certain definite conditions ant ine 
gests an experiment which has given rise to an iive tien an а 
the present writer which has led to results of peculiar 1n NE 
to all illuminating engineers, and will doubtless stimu 
research in others. , 

A room is assumed in which the walls, ceiling and o 
have a high-reflecting efficiency, and the puc e i 
that if, in the centre of that room is placed a single light soure" 

Уе ые 


The question of the possibility or otherwise of securing 
correct light and shade effects in indirect lighting is at the 
moment receiving considerable attention from illuminating 
engineers. 

Statements have recently been made at meetings of the 
Iluminating Engineering Society (London) and in the elec- 
trical press, as to the difficulty of obtaining by the use of such 
lighting those correct shadow values by which alone satisfactory 
relief can be secured, and upon the presence and correct values 
of which depends the ability of the eye to perceive and discri- 


minate form, $.e., to see. * Tar Егкствстах, May 26, 1911, р. 262. 
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Inverted Arc Light Tests. 
Surface brightness (foot-candles). 


and below this, but protected from the direct rays, is suspended 
a small sphere, the latter will not to the human vision appear 
spherical however highly it is illuminated. It is not usually 
possible to place the light source in the centre of а room, 4.e., 
equi-distant between the floor and the ceiling, аз well as equi- 


Position. | Nature of surface. 


Wall dado, A. Light brown glazed 


distant from the four walls ; and, even were it possible, it would | 
in practice be found exceedingly inconvenient in а room, for Wall cbovel B des BRE pue 
instance, 12 ft. high, to place the light source at а height of 6 ft. dn distempered laste 
It is not usually possible to secure a sufficiently high and suffi- matt .................. 
ciently even coefficient of reflection for ceiling, walls and floor, | Frieze......... C. White distempered 
and it is difficult in practice to eliminate such items as pictures, | n... laster, matt. «e. 
d boands & Ceiling ...... C. te distempered 
боз, CUP DOBTES о, plaster matt......... 
Floor ......... Wood blocks impreg- 
nated with white 


Most rooms are provided with windows in one or more of the 
walls, which, unless provided with blinds tinted to exactly 
match the colouring of the walls and drawn whenever the 
artificial light is used, quite upset the balance of reflection, and 
even in those rooms in which windows are absent, and both 
ceiling and walls are white-washed, the reflecting value of the 
floor surface is usually sufficiently lower than that of the walls 
and ceiling to ensure the retention of the rotundity of the sphere. 

Further, it will be found by anyone caring to repeat the experi- 
ment that even in & room minus windows, and in which the 
floor is tinted to correspond with the walls and ceiling, sufficient 
relief remains to render the sphere quite distinguishable visually, 
although under such circumstances a photographic represen- 
tation cannot readily be secured ; so that unless the sphere were 
80 small as to be practically devoid of surface, or the room were 
itself spherical in form, it would apparently never present to 
the normal eye the appearance of a perfectly flat disc. | 


Turning now to the consideration of the question as it applies 
to actual installations used under normal conditions, the photo- 
graph reproduced shows the result of the suggested experiment 
performed in а room specially chosen because of its close ap- 
proach to the assumed conditions by reason of the somewhat 
unusual character of its floor surface referred to later. 


pipe clay ............ 


statue seen in the illustration. The distance from the floor to 
the centre of the sphere was 7 ft. 9 in., and to the centre of the 
disc, which was fixed at an angle to the wall containing the 


windows of about 73 deg., 8 ft. 8in. ....- 

The photograph was taken at 10:30 p.m. by the light from 
the arc lamp only. The difference between the disc and the 
sphere is most marked, and the photograph, which was exposed 
to show the gradation of light upon the sphere, disc and statue, 
and is, in consequence, under-exposed as regards the walls, 
which therefore appear darker than they really are, conclu- 
sively demonstrates the fallacy of supposing the light and shade 
effect to be lacking, or the objects illuminated to be devoid of 


relief, 
А comparison of the surface brightness of the three objects 


by daylight, and the light of the arc lamp respectively is in- 
structive as indicating the remarkably close approximation of 
the inverted lamp light to the daylight, ae regards the creation 
of light and shade effects. mE 

The readings obtained were :— 


The room stands north-east-by-east, measures 22 ft. 9 in. by 
ә iu in, and has a height of 13 ft. 8 in. from floor to ceiling. Daylight. Inverted Arc light. 

t is lighted during the day by two windows on the east side Object. | mint = = 
having an aggregate area of 51-6 sq. ft. and giving a ratio of | ерен pow ee 
window surface to floor surface of 0:112 to 1, from which it will | —— 
be appreciated that the lighting is quite up to the average. | Disc ............ 3:5 3:5 
The nature, colouring and surface brightness in foot-candles of рүе и. 2: “© 


the various surfaces, as measured by the Holophane Lumeter 
during clear bright weather at 3:30 p.m. on June 6, 1911, were 


88 follows :— 


Measurement in foot-candles. 


It is interesting to note that at the particular height and angle 
at which the disc happened to be suspended, the surface bright- 
ness (day 3-2, night 3-5 foot-candles) is almost identical by 
either daylight or artificial light, and that as regards the sphere 
and statue, whilst the daylight illumination is greater in inten- 
sity, the ratio between the highest light and the darkest sha- 
dow remains almost constant, being for the sphere, by daylight 
9-5, and by artificial light 9-7, and for the statue by daylight 


Daylight Tests. 
Surface brightness (foot-candles.) 


Position. Nature of surface. 


filling TICKER: eec 
Wall above | B Light greenish grey 

ado а ped plaster 11:5, and by artificial light 9-5, results which, having regard to 

Frieze апа С. White distempered the fact that the particular installation of which the room 

ceiling plaster matt ......... shown forms a part, was not designed with a view to the ob- 

Floor ......... D. Wood block im- taining of any precise ratio of light and shade, but merely the 

pregn я with provision of a satisfactory and restful artificial substitute for 

тере ауын. daylight, may be regarded аз a striking testimony to the value 

of this system of illumination. Close inquiries among users of 


similar lighting for purposes in which the obtaining of correct 
relief and contrast 18 essential, and of such diverse natures as 
wood-carving, sculpture, clay-modelling, wood and metal en- 
graving, drawing from casts and from life, and the designing of 
tiles and textile fabrics, elicit the fact that whatever may be 
the case with indirect illumination by other illuminants, there 
is with indirect lighting by inverted arc lamps no difficulty in 
obtaining а light which is not only sufficiently colour-true to 
permit of painting in oil and water-colours being carried on by 
night, but is also а closer approximation to daylight (as regards 
the light and shade ratios obtainable by its use) than anything 
either yet available or likely, as far as can be seen, to be forth- 
coming for some very considerable time. 


. The artificial lighting is carried out by means of a single 
Inverted arc lamp, burning pure carbons and suspended in the 
centre of the room, the distance from the arc to the ceiling being 
2 ft. бш. The lamp absorbs, including all circuit losses, 500 
watts, and the current consumption is therefore equivalent to 
1-09 watts per sq. ft. of floor area. 

The surface brightness of the various surfaces measured 
under the artificial light at 9:30 p.m. on June 9, 1911, is given 
in the following table. 

Below the lamp and on the same vertical centre was sus- 
pended a white cardboard disc, 9 in. in diameter, below this a 
white wooden sphere 93 in. in diameter, and finally, and still 
on the same vertical centre line, was placed the white plaster 
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ELECTRICITY AND THE CORONATION. 


There can be no doubt, in spite of the many grumblings to 
which it gives rise, that the Coronation is good for trade. This 
is directly due to a general desire on the part of people to see 
what there 18 to be seen, with the result that stands have to be 
erected for their accommodation and barriers for their pro- 
tection. A feature, too, of all these celebrations is the illu- 
mination of the principal buildings and shops, a form of 
amusement which is directly advantageous to those engaged 
in electrical work. 

It would be interesting to enquire when and for what reason 
what may be called building illumination was first started. 
Bonfires were, of course, used for signalling purposes, and it is 
not improbable that house illumination was undertaken on 
special occasions as an auxiliary to the rather meagre street 


lighting of the period. The flambeaux, which still exist at | 


certain places, notably on the top of the Haymarket Theatre, 
and on several of the clubs, show what was done in the early 
days. | 

There is no doubt that the introduction of gas as an illu- 
minant was a great incentive to the employment of decorative 
devices, such as crowns, stars, and mottoes, on occasions of 
national rejoicing, while with the more general use of electric 
light has come its employment for these purposes too, and the 
adaptation of the various devices to electrical working. 

Compared with the Coronation of King Edward VII., electric 
lighting is being much more generally used ; but apart from 
this there is very little novel to record. А number of places 
have contented themselves with erecting the Royal initials or 
monograms combined in some way with incandescent lamps, 
во that the device serves both as a day and night illumination. 
Others, more ambitious, are outlining the facade of their 
building with rows of lamps, sometimes of white alone and 
sometimes in red, white and blue, while in still other cases all 
the windows are outlined as well. In some very few cases, too, 


the illumination by means of incandescent lamps is combined 


with floral devices in such a way as to give а very pleasing 
effect at night. In fact, every effort has been made to make 
the decorations artistic, and the ease with which electric 
lighting may be combined with festoons, garlands, &c., has 
made the results in general quite successful. 

Turning to particular cases, though it is perhaps rather 
invidious to distinguish where everything is so much the same, 
we may first mention the Bank of England. The scheme here 
is of interest, not only on account of its execution, but from the 
fact that this is the first time electricity has been used for the 
purpose. We understand that а sum of about £30 is being 
saved on the cost of lighting, extinguishing and re-lighting 
alone, and at the time of writing we have no doubt that the 
effect will be as splendid as it always has been, even though 
that flickering which is stated in some quarters to be so pleasing 
is absent. The main front of the Bank 1s lighted by three 
enormous monograms, and an equal-sized crown encircled by 
а wreath, these all being outlined by lamps. The fagade of the 
building is picked out with rows of incandescent lamps, which 
run down the front of the columns and define the roof and 
sides, while on the front of the roof are & number of large glass 
pines supported on metal torch-shaped poles. Over 15,000 
lamps are being used. 

The Royal Exchange, where lamps are wound round the 
colums and lead across the portico, the Mansion House and the 
Liver pool and Globe office, as well as the adjacent buildings, are 
all artistically illuminated, and the open space in front of the 
Royal Exchange is sure to be the scene of a large crowd. 
Writing before the event we venture to say that it will form, 
in fact, one of the best illuminated areas. 

Coming further west, one of the most novel devices is a large 
model of the “ Olympic,” which is fixed outside the office of the 
White Star Line in Cockspur-street. This model is lighted up 
from the inside, and shows every porthole aglow. Above it 
is an enormous white star, which is also electrica!ly lighted. 

The various clubs in Pall Mall, St. James s-street and Picca- 
dilly have, as usual, taken this opportunity to go in for some- 
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thing extensive in the way of exterior illumination, though here 
again there is nothing very novel to be found. Initials and 
monograms are pretty general, and in many cases the buildings 
are outlined by rows of varied-coloured lights; in some cases 
the club's own monogram is also to be found. АП the puulic 
buildings of the London County Council are decorated with cut- 
glass representations of the Royal crown and the City shield, 
and such symbols as “ G. R.," while the Government offices 
content themselves with a cut crystal crown, which is placed 
over the main entrance, and serves both as a day and night 
decoration. Special mention may be made of the scheme 
adopted at the Piccadilly Hotel. The main pillars on the front 
of the building towards Piccadilly are coiled round with festoons 
of different coloured lights, while strings of lights hang between 
the pillars and a streamer of lights drops centrally from the 
festoon. 

Attention may also be drawn to the scheme of lighting in 
Piccadilly. Festoons of imitation laurel are hung from the 
rows of Venetian masts on each side of the road, and these are 
combined with hanging incandescent lamps enclosed in globes 
of yellow uninflammable material. Every now and then these 
festoons are carried across the road in the same manner. These 
illuminations are fed from the mains of the Westminster Elec- 
tricity Supply Corpn. through massive double-pole ironclad 
switches, which are fixed on the Venetian masts themselves, 
well out of the reach of the crowd. They are operated by à 
staff from the pavement, like the old-fashioned gas lamp. 

Grosvenor Square-gardens are illuminated by incandescent 
lamps placed in Japanese lanterns. These are hung from the 
branches of the trees and are to be kept alight for 48 hours. 

An unofficial scheme of illumination is to be found in Cheap- 
side and Cannon-street, where the centrally hung flame аго 
lamps will, we fear, put many of the Coronation devices rather 
in the shade. | 

From the electrical engineering point of view it is gratifying 
to note that every possible precaution has been taken against 
fire riske. Permission to smoke will be very limited on the 
stands, and all care is to be taken to render both the electrical 
and gas lighted devices free from danger and tampering. Eec 
circuit and sub-circuit in the case of electrical illuminations 
will be provided with double-pole fuses of suitable capacity, 
and the City Corporation recommend that the current in the 
sub-circuits should not exceed 10 amperes, while a similar 
restriction is imposed by the London County Council. Farthing 
of non-current carrying parts is recommended, while the tem 
porary circuits should be connected direct to the main house 
switch to avoid overloading the house circuits. es 

A casual glance round the decorations at the time of writing 
shows that electricity is being much more used than on the 
previous occasion ; and it will, therefore, be of interest to know 
how the increased demand is likely to affect the ordinary load 
on the stations. As regards the City, we understand that the 
only difference will be that the time of peak may be shifted on 
a little and lengthened out, but the winter demand is not likely 
to be greatly exceeded ; for there will, of course, be no office 
or shop lighting, and thus a very considerable ordinary item 
will be removed. 

In the West End matters are likely to be more serious, and 
every precaution is being taken to cope with a large demand. 
Unfortunately, some of the stations are pretty well loaded аз 
it is, and benefits which would be conferred by linking up cannot 
be taken advantage of. 

In conclusion, if à daylight view is anything to go by, the 
illuminations on the occasion of the Coronation of Bing 
George V. should be worth going a long way to see, and London 
for two nights, at any rate, should be turned into a “ city of 
blazing light.” | 


- 0 —— А — —— ——À 


Accumulator Cars on Long Island Railway.— According to 
the “ Electric Railway Journal," the Long Island Railroad has 
placed a single-truck storage-battery car in regular operation 
on its Bushwick branch to replace the steam trains. The сат 
runs between Bushwick and Bushwick Junction, a distance of 


‚ 34 miles, and makes seven round trips. 
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for heaters and cookers, it has been decided to lay every 
service with a cable large enough to deal with the probable 
requirements in this direction even if no demand for heating 
is made when the service is first put in. 

Two-way double-pole fuse boxes (four fuses) are fixed in 
houses where lighting and heating are both in use, so that the 
two circuits can be kept quito distinct with their own meters 
and main fuses. During the last 12 months 30 single-way 
boxes had to be changed for the two-way, and now, whenever 
а service is put into a house of a certain size, a double-way 
fuse box is put in as a matter of course. It will be 
obvious that these features increase the cost of the services, 
but the writer is confident that the right course to adopt is to 
endeavour to persuade everyone to use electricity for heating 
and cooking ; it is not policy to cut the cost of every service 
to the lowest possible limit by putting in only such material as 
is absolutely necessary to deal with the first requirements of 
the consumer. 

While, therefore, a very cheap service is required for cases 
of small shop lighting, the usual problem is to provide a service 
of sufficient capacity to deal with both lighting and heating 
for houses standing back from the road where the length of 
cable required is frequently 40 ft. or 50 ft. 

Cost of Service, —The cost of the ordinary service is made 
up of the following items, including labour in each case :— 

1. Mains box. 

2. Service cable. 

9. Fuse box in house. 
4. Meter. 


CHEAPENING SERVICES FOR ELECTRICITY SUPPLY, 


WITH SPECIAL REFERENCE TO THREE-WIRE CONTINUOUS 
CURRENT WORK. 


BY W. A. VIGNOLES. 


Summary.—The cost of the different items that are comprised in a 
“ service " is discussed in detail Particulars are given of mains boxes 
that have been found suitable, the question of using one service for 
several houses is considered, and the author finally gives detailed oosts 


of services at Grimsby. 

The Effect of the Metal Filament Lamp.—The question of 
the cost of services is one that has been brought very forcibly 
to the notice of central-station engineers by the introduction 
of the metal filament lamp, as the small current consumed 
results in a reduction in the revenue from a given number of 
lamps and consequently per service. The situation is still 
further aggravated by the large increase in the number of 
small consumers ; electric light is now so cheap that the smaller 
consumer 13 coming on to the mains very rapidly, and it is no 
uncommon thing for the writer to receive applications from 
small shops requiring only three or four lights. 

The question is, how to reduce the cost of services so that 
these very small consumers may be supplicd at a profit. In 
this connection prepayment meters have to be considered, as 
in many of these small shops the tenants change very fre- 
quently, and there may be a large percentage of bad debts 
unless the accounts are looked after very closely. 


The Ideal Service.—At first sight the problem of a cheap 
service seems to be very simple, and it is possible, on paper, 
to lay services at a cost of 30s. each ; but this figure 15 difficult 
to realise unless the distributors are laid under the footpaths 
close to the buildings and the meters fixed in the buildings 
near the street. 
In practice many difficulties arise which prevent this ideal 
being attained except in a small proportion of cases; houses 
may stand back from the road, while there is frequently no 
convenient place for the meter near the street, or the consumer 
has some objection to the only possible position. 
Under the Electrie Lighting Acts the consumer can be 
asked to pay for all service cable laid on private property, but 
т the face of strong gas opposition this can very rarely be 
enforced. On the other haud, it is impossible to fix the meter 
exactly where every consumer would like to haveit, as the cost 
would be prohibitive. To meet the consumer as fairly as possible, 
It ів the rule at Grimsby to supply 40 ft. of service cable, out- 
side the building, free of charge, aud to fix the meterin a reason- 
able position in the building as close to the outside wall as 
possible. If the house stands further hack from the road than 
40 ft., or the consumer wants the meter fixed in some special 
position, the extra length of service cable is charged at cost. 
Distributors on Each side of the Road.---Laying distributor 
cables on each side of the road reduces the cost of services, 
but increases the cost of mains, as two cables cost more than 
one of twice the section. while the length of ground to be 
opened and reinstated is doubled. In streets where there are 
detached houses standing in their own grounds, and conse- 
quently comparatively few houses per mile of street, it is prob- 
ably more economical in many cases to lay the distributor on one 
side of the road only, 1n spite of the extra cost of long services 
across the road to half the houses. This extra cost is consider- 
able, owing to the great expense of taking up the macadam or 
other road surface. In most streets two distributors will be 
more economical in the long run, although expensive at first. 

Size of Service Cable.—If a service is only required. for 
supplying electricity for lighting, the determining factor in 
deciding upon the size of cable will for most small houses be 
the mechanical strength. Metal filament lamps take such a 
small current at 230 volts that a cable merely large enough to 
carry the current may be too small to handle and lay under- 
ground in a satisfactory manner. 


Mains Box. 
The cost of the mains box depends very largely on the type 
of distributor and service cable used. It is probably most 
expensive when arranged for triple-concentric distributors and 
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Fic. JF —DovBLE. SERVICE Box FOR TRIPLE-CONCENTRIC CABLE. ` 
Scale : 2? in.--1 ft. 


concentric services ; this is due to the necessity of cutting the 
outer and middle conductors of the Т.С.С. and then making 
them continuous again. The most satisfactory way of doing 
this is to use cone or other mechanical grip connectors on the 
four ends of these conductors, coupling them together by 
means of links, А box of this character runs into money, 
but the cost may be minimised by arranging the box to take 
two services. In a fair proportion of cases the second 

service is used, and the cost of this second connection. 
to the main is then very trifling. A box of this type is used 

by the writer and is shown in Fig. 1; it costs just under £1 

with all fittings for distributor and two service cables. 

These boxes are made of cast iron, and were originally pro- 
vided with screwed gun-metal glands on to which the lead of 
the cable was wiped; considerable trouble was experienced 
in keeping the glands watertight at the Iudas Man 

The question of cooking and heating by electricity has | and after па d c MM "edes of the cable 
during the last two years forced itself upon the writer's atten- possible to ma i А Reds 1 оао Duns 
tion, and owing to the large number of applications received $ and a boss ог gia ; 


420 


THE ELESTRICIAN, JUNE 23, 1911. 


found to be a great improvement, and has done away with 
the breakdowns due to faulty glands besides reducing the cost 
of the box. This type of box has to be made with a removable 
lid, to allow the second service to be introduced when neces- 
sary. This is a disadvantage, as it is very difficult to make 
such в joint perfectly watertight. 


Box for Street Inghting Service.—The writer has recently 
had to run a large number of services for public incandescent 
lamps, and owing to the small revenue from each lamp the 
cost: of each service had to be cut down to a minimum. For 
the lamps connected to triple-concentric distributors, the box 
shown at Fig. 2 was designed ; all the lamps on this class of 
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Fic. 2.—Box ғов POSITIVE SERVICES FROM TRIPLE-CONCENTRIC CABLE 


cable were connected to the positive side of the system (balance 
being obtained by connecting the lamps on three-core cable 
to the negative) so that ıt was necessary to cut the outer con- 
ductor only, the middle being simply bared to receive the con- 
nection ; theinner conductor or core was, of course, not touched. 
The current required for each service 1s small, and sufficient 
contact is made by the copper strip nipped up on to the 
middle conductor with a Prescot fitting, without damaging 
the paper insulation underneath. The joints on to the outer 
fitting are made by binding the wires to the fitting and sweat- 
ing; these joints have to carry the full current flowing along 
the main, so that they must be well made. 


Fic. 3.—Box FOR NEGATIVE SERVICES FROM TRIPLE-CONCENTRIC CABLE. 


The box itself is of cast lead, which enables the two halves 
of the box to be sealed by soldering : this is much safer than 
any joint that can be made between the lid and the box where 
cast iron is used. Twin service cable is used connected 
direct to the fittings on the distributor, doing away with the 
fittings on the service cable. This box, with fittings, costs 

. 6d. 

E has been found by experiment that 30 to 50 amperes can 
be taken through this joint without heating, so that in future 
this box will be used for all services from the positive for not 


more than 20 or 80 amperes. (At Grimsby the core of the 
T.C.C. is negative and the outer is the middle wire.) 


Lead Вох for T.C.C. Work.—The box shown in Fig. 3 has 
been designed for negative services on triple concentric cable; 
the service cable would be twin and service connections would 
have to be capable of carrying 20 amperes at least. The cost 
of this box is about 6s. 6d. 


Вох for Three-Core Distributor. —With. three соге distribu- 
tors it 18 not necessary to cut any of the conductors ; connec- 
tions can be made by a Prescot form of fitting with a copper 
strip, as previously described. The box can therefore be con- 
siderably smaller than on triple-concentric cable. whilst the 
cost is also reduced bv the reduction in the number of fittings. 
Fig. 4 shows the standard Бох of this type used with concentric 
service. The cost is 7s. 3d., while if the twin service is used, 
the cost is reduced to 5s. 6d. as no fittings are required for 
the ends of the service cable. 


Twin Service Cable. —It is cheaper to use twin service cable 
in most cases, as, although it costs about 10 per cent. 
more than concentric, there is the saving in the mains box 
as mentioned above, and a further saving of about 9d. in the 
fittings in the fuse box, while labour in jointing 1s also less. 
The service would have to be a considerable length before the 
saving would be neutralised by the extra cost of cable. as this 
in the most usual cases would onlv be about 1d. per yard. 

Fuse Вогеѕ.— Тһе writer is using a simple form of double- 
pole box for concentric services which can now be obtained at 
about 3s. 6d. The two-way double-pole box (four fuses) costs 
about twice the above. For twin cable the cost of the box 15 


Fic. 4.—Box For CONCENTRIC SERVICE FROM THREE-CORE. 


reduced to 2s. 9d., as there are no fittings required. A smaller 
box suitable for 5 amperes and costing 2s. 6d. is used on the 
twin services for public lamps. 


METERS. 
For continuous current work the choice of a meter lies 
between :— 
1. Electrolytic. 
2. Commutator motor meter. 
9. Mercury bath motor meter. 


The electrolytic is the cheapest, but it suffers from the 
grave disadvantage that the reading is destroyed when the 
meter 1з re-set. "Therefore, in case of а subsequent dispute, 
there is considerable difficultv in persuading the consumer 
that he has used the energy charged for. 

The Reason Mfg. Co. have on the market a very neat com- 
bination of fuse box and electrolytic meter in one cast-iron 
case, which is very useful for small services, the meter reads 
to 100 units, and the whole arrangement is cheap and effective. 

It is not necessary to discuss the merits and demerits of the 
various types of meter in a Paper on cheap services; each 
engineer must select the type he thinks most suited for lus 
purpose, but the question of prepayment meters must be 
touched оп, as this has to be considered when dealing with 
supply to small consumers. 

Prepayment meters are useful in two ways, as & safeguard 
against bad debts and in simplifying the clerical work. The 
cost of a reliable prepayment meter is unfortunately somewhat 
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semi-detached cottages by running a service into one house 
and looping from the fuse-box in this to the fuse-boxes in the 
other cottages, The result was satisfactory and considerably 
cheaper than separate services, working out at 30s. per cot- 
tage, notwithstanding that these stood 42 ft. back from the 
road and a long length of cable was required for the loop 
(underground) between the detached pairs of cottages. 

The same idea was considered for terraces, but there are 
difficulties in the way of carrying it out. In the first place it 
is а question how many houses should be connected to one 
service in view of the demand arising for heating and cooking, 
while there is great difficulty in finding a suitable position for 
the looping cable between the houses. 

After carefully reviewing the whole position it was decided 
to abandon the idea of putting а whole row on to one service, 
but to arrange one service wherever possible to serve a 
pair of houses. The houses in the terraces in Grimsby are all 
right and left handed, so that a meter fixed, say, under the 
stairs on the party wall is only separated by a few inches of 
brickwork from a meter in the corresponding position in the 
house next door. The arrangement, therefore, is to run a 
service into one house, and loop from the fuse-box through the 
wall to the box in the next house by a foot or two of twin cable. 

During the last 12 months out of 213 services 30 have been 
“looped” in this way, the average cost of the “ looped” 
service (without the original) working out at £1. 6s. 104., the 
individual costs of these varving from £1. 14s. to about 14s., 
depending on the special conditions to be dealt with. № 
particular difficulties have been experienced with this method ; 
where new houses are erected and services are put in before 
the houses are taken, the work is done in this manner as a 
matter of course, but in nearly all cases permission to loop 
from an existing box has been readily given when asked for. 

The advantages of this system are :— 


high, while the cost of emptying meters may be quite appre- 
ciable when they are first adopted, as the distance between 
one meter and the next will be considerable; this latter 
feature will, however, be of less importance as {һе number of 
meters in use increases. 

The writer understands that in most towns where prepay- 
ment meters are in use they are set at a higher rate per unit 
than the ordinary price in the town. This 18 what is done by 
gas companies, but in their case free fittings are usually in- 
cluded, and it is difficult to show logically why the consumer 
using à prepayment meter should pay more for electricity than 
the ordinary consumer unless he receives some such special 
advantages. If he gets nothing more than the ordinary con- 
sumer but pays cash in advance, he should, if anything, receive 
a discount. 

In Grimsby the ordinary charge is 33d. per unit with Is. 
per quarter meter rent, while prepayment meters are set at 
54. For every shiling taken from the prepayment meters 
9d. is returned to the consumer provided he is not in arrears 
on any account, so that the net price is about 4d. per unit 
without meter rent. 

The electricity prepayment meter is a vastly different 
problem from the gas prepayment meter, owing to the small 
amount of power that can be used for working the mechanism, 
and it has taken a good many years’ work on the part of the 
makers to produce a reliable type. The writer is using two 
different makes both of which are satisfactory, while there are 
several other types on the market that seem very promising 


but which he has not yet tried. 
Cost OF COMPLETE SERVICE. 


The following figures show the average cost for the 296 
services for street lighting which the writer has run in the last 


nine months :— 


& d. £s.d 
Double- pole fuse-box in post... 2 6 l. Reduced cost. . ; 
Mains boxes and Иїпүз..................... ЗОН 5 4 2. No opening ог reinstatement of strect. 
Cable troughing, &c., average length of cable, 113 ft. 7 4 3. Less time required to connect up, and therefore main 
lcd disconnected for a shorter period. 
Total for materials .....................-. Е О 15 2 р : ] 
All labour except labour in reinstatements and in- 4. Less inconvenience to the consumer; the work can all 
cluding jointing ......... ——— РТУ errr 11 0 be done in two or three hours. 
Lab damiani REE The only disadvantage is that the principal service has some- 
abpour ‹ lalis... ele eee htt "eon рл , ' . ND . . . 
ir and. materials tim esto be a little longer in order to make it suitable for looping. 


The general effect of the efforts at reducing the average 
cost of services is well shown by the figures tabulated below. 
From these 1t will be seen that in four years the cost per 
service has been reduced about 25 per cent., and it is hoped to 
reduce the cost still further by using a larger proportion of 
looped services, and the boxes shown in Figs. 2 and 3. 


Reinstatement of roads and pavements carried out 
by borough surveyors department, including 
reinstatement of ground after gas lamp was 
OLI, NE ТИТ 5 


Total cost per service ..... m is £1 11 11 


Labour and reinstatement are heavier than if the same 
number of services had been run to private houses, as the whole 


of the service is laid in the public streets under the pavements Скімѕвү ELECTRICITY DEPARTMENT. 


or roadway, and the cost of reinstatement after the removal Costel Serica. 
of the gas lamps is also included. On the other hand, owing Year. Labour. Materials. Reinstatement. Total cost. 
to the large number that had to be dealt with, it was possible ads : p d £s d. s. d. £. в. d. 
to proceed т а very svstematic manner, and this will have 728 “тах” 5 и к a i E. e |. р 
tended to keep down the cost of labour. 1908-9 ... 1 1 3 .. 2 2 6 .. 4 24 37 

The cost of ordinary services varies very considerably, and 1909-10 1 2 0 119 1 110 .. 3 211i 
depends on the special conditions of each job, but the writer's 1910-11 1 110 .. 115 3 .. 2 BE ... 219 9l 
experience is that under normal conditions, using a fuse-box 

[ыланы к 


costing 4s, 9d. (which is the price paid until recently) and 
concentrie service cable to three core distributor, the cost 
works out at about £1. 183. 

By using the cheaper fuse-box and twin service cable, the 
cost of the service, including meter on three-core distributors, 
could be reduced to £1. 14s. 3d., and using the box shown т 
Fig. З the cost of a negative service on Т.С.С. distributors 
would be about 1з. more. This figure will represent the mini- 
mum, and not the average, cost of a number; the latter will 
be determined by the proportion of long services and services 
with two-way fuse-boxes. 

Sereral Houses on Опе Service.—Eighteen months ago the 
writer considered very carefully the running of one service for a 
TOW of houses, as it was felt that unless something drastic of this 
sort were done, the cost per service would never be reduced to | patching on 41,717 miles of road. an increase of 17.373 miles 
the limits desired. The idea was carried out in one row of { during the year. 

ғ 2 


Mileage of Block Signals in the United States.— The 
Interstate Commerce Commission in the United States has 
issued a bulletin giving statistics of block signals in use on 
the steam and electric railways in the United States on Jan- 
цагу 1, 1911. Only those electric railways which are engaged 
in interstate commerce and are equipped with automatic abso- 
lute block signals are included in the tables. The total length 
of railways worked under the block system was 71.269 miles, an 
increase in one year of 5,511 miles. Of this amount 17.711 
miles were equipped with automatic block signals. The in- 
crease in the mileage on which automatic block signals were 
used was 3,474 miles. Telephones were used for train dis- 
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ACCIDENTS IN FACTORIES AND WORK 
SHOPS. 


À certain loss of life and limb seems almost the inevitable 
penalty of industrial work in factories, and although em- 
plovers may do evervthing in their power to protect their 
workmen, the number of accidents must still largely depend 
on the care exercised by emplovees and the extent to which 
This is particularly the case 
where electrical machinerv and apparatus are concerned. 
The accident roll in this country is heavy, but it compares 
very favourably with that in other countries, due largely to 
the greater attention that is here paid to render apparatus 
used by both skilled and unskilled labour “ fool-proof,” 
that is to хау. in protecting the workman as far as possible 
from the penalties of negligence or wilful disregard of regt- 
lations. The recently issued annual report of Dr. B. А. 
WurrELEGGE, H.M. Chief Inspector of Factories, shows that 
129,550 accidents in factories and workshops were reported 
last vear. When the accident roll in the mining industry 
is added to this, the total appears stupendous ; but, fortu- 
nately, only a very small percentage of the accidents terme 
nate fatally. The number of accidents in factories meu 
tioned above includes only 1.080 in which fatal results 
followed, both figures showing an increase over those of the 
two previous years, largely, if not wholly, due to improved 
trade and more employment. It is satisfactory, moreover, 
to notice that whilst the total number of accidents in He 
is 4 per cent. greater than in 1907, the number of fatalities 
is 9 per cent. less. In view of the present tendency to make 
more and more üse of machinery, no striking reduction is to 
be looked for in the total number of accidents reported, at 
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various features to be guarded against, and in this connec- 
tion Mr. Вам has rendered valuable assistance by the sug- 
gestions in this and previous reports, many of such sugges- 
tions having been acted upon. Moreover, the list of 
accidents might саху be reduced by nearly 20 per cent. if 


steps were taken to prevent unnecessary work being done 
Such work accounted for 51 


"C—————— 
any rate in the near future, but greater attention to fencing 
round machinery and to improvements in design of appa- 
ratus should reduce the proportion of accidents to the 
number of persons emploved. Оп the other hand, the 
tendency of recent legislation to place greater responsibility 
on the employer may possibly have a counteracting effect. 

If we turn our attention to electrical accidents, the record 
set out in the sectional report of Mr. G. Scorr Ram, H.M. 


Electrical Inspector of Factories, is in one respect bv no 
In fact, in view of the enormous 


on * live ? switchboards, &c. 
accidents last year, skilled persons being concerned in two- 
thirds of the cases. As Mr. Кам points out, there is rarely 
any reason in the case of factories why any such work 


means unsatisfactorv. 
as may be necessarv should not be carried out when the 


increase т the use of electrical apparatus during the last 
four years, the figures for 1910 compare, we think, very 
favourably with those for 1907. Thus, whilst last year 
276 electrical accidents occurred in factories other than 
electrical stations, the number in 1907 was 258, whilst the 
number of fatal accidents has decreased from eight to five 
during the same period. A decrease has also taken place 
in the number of electrical accidents in generating stations 
and sub-stations. Improvements in the design of appa- 
ratus are undoubtedlv largely responsible for the smaller 
percentage of accidents, although, of course, 16 13 practically 
impossible to do more {һап estimate to what extent there is 
greater freedom from aecidents, sinee the increasing use of 
electric motive power т factories ca» only be roughly ascer- 
tamed. In this connection reference may well be made 
to our annual statistics giving the horse-power of motors 
connected to public supply mains. Much credit. for the 
Improved position must also be given to the efforts of the 
Home Office to ensure that electrical installations in fac- 
tories shall attain at least to a certain standard of safety. 
The Regulations issued by the Home Office in 1909 and the 
subsequent Memorandum of Mr. Ram have done much to 
bring about an improved state of affairs ; but in view of the 
fact that many owners of factories understand little or 
nothing about electrical apparatus, so that they are unable 
to realise in what respect their plant fails to comply with the 
Regulations, progress must naturally be slow. In fact, a 
large proportion of the occupiers await instructions from the 
Inspector before taking any steps whatever to comply with 
the Regulations, Notwithstanding the delay thereby intro- 
duced, much good work has so far been done in removing 
obvious defects, such as bare conductors, unprotected | bevond the limits of practical endeavour; but, nevertheless, 
switches, &e. The difficulty involved, however, in bringing it is probable that there are but few power sietions where the 
about the alterations desired is obvious from the fact that | 3ctual efficiency atiained is within an appreciable percentage 
of the best result which is commercially possible. 

It is rather instructive to determine by a few simple caleula- 
tions what should be the best all-round efficiency of any central 
station as expressed in pounds of fuel consumed per unit 
generated, and it will frequently be found that the discrepancy 
between this calculated figure and the average daily working 
result is a good deal larger than it ought to he. 

The following data are usually available in anv central 
station, and are practically all that are required to forin the 
basis for interesting and useful investigations :— 

1. The test-bed eflicieney of each generating set in the 
station at half, three-quarters and full load, expressed in pounds 
This figure must include all steam 


installation is " dead.” 

One of the most striking features of the fatal electrical 
accidents last year is that nearly half of them occurred on 
eircuits at pressures which are usually considered not par- 
ticularly dangerous. Thus of the nine fatalities, it is believed 
that the shock received in four cases was at from 200 to 


We think that particular attention should be 


250 volts. 
' circuits are not 


called to this fact, since “ low-pressure ' 
alwavs treated with the respect that is their due under 
certain conditions. It is also interesting to notice that 
although most accidents, generally burns, occur with con- 
tinuous current, alternating current is responsible for eight 


of the nine fatalities. 


NOTES ON FUEL ECONOMY. 


BY C. E. C. SHAWFIELD. 


Summary.—The author emphasises the importance of calculating 
what the efficiency of any given station should be and then carrying out 
tests to ensure the efficiency approaching this figure. Notes are given 
on the working of enginc-room plant, more particularly steam turbines, 
and the working of the boiler house. In conclusion, the author recom- 
mends a bonus scheme for the boiler-house staff, based on the evapora- 


tion of water per pound of fuel. 


The power-house equipment of every central station may һе 
divided broadly under two headings—viz., Engine Room and 
Boiler House. In the latter the object to be attained is the 
production of steam with the minimum expenditure of heat 
units, and in the former the production of electrical energy 
with the minimum weight of steam. Unfortunatelv, however, 
the path from the coal pile to the "bus bars js of such a devious 
character and offers so many avenues of escape that com- 
paratively few of the heat units contained in the fuel arrive at 
their destination in a saleable form. It must be admitted at 
the outset that the ideal efficiency of 100 per cent. is somewhat 


| 


even electrical engineers themselves have not in many cases 
realised all that is implied in the Regulations, whilst some 
engineers even admit not having seen them. Moreover, it 
Is not only old installations that. are Involved, since some 
recent work does not comply with the requirements. 
Although, as shown above, the record of electrical acci- 
dents is in one respect satisfactory, closer investigation shows 
what a large proportion of the accidents can be classed as 
preventable. Thus of 276 accidents in factories other than 
generating stations, 20 resulted from the use of flexible wires 
the covering of which was worn out or damaged, whilst 18 
accidents occurred with switches—in newly all cases due 
to bad design—and 24 with unsuitable plug connectors. 
Improvements in design take some time to bring about, but 


manufacturers are now paving much more attention to the 
paying | 


of steam рег kilowatt-hour. 
used for auxiliares. 

2. The load curve of au average day at different seasons of 
the vear. 

3. The efficienev of each boiler, or class of boiler, installed 
in the boiler house, expressed in pounds of water evaporated 
тот“ еей; ќо steam per pound of fuel fired. These boiler 


—  — 
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efficiencies should represent the result obtained under the best 
conditions : that 13, with the boiler clean and in good соп- 
dition, all brickwork and settings sound and air tight, and 
assuming careful firing and steady load. 

From these data there may be deduced certain standards of 
efficiency which represent the best results that it is possible to 
obtain from the plant installed in the engine room and boiler 
house respectively. 

In the engine room the result should be expressed as pounds 
of steam consumed per kilowatt-hour generated, and in the 
case of the boiler house as pounds of water evaporated from 
feed to steam per pound of fuel consumed. These two results, 
of course, suggest a third—viz., the fuel consumption per unit 
generated. The figures obtained in this manner will, of 
course, vary very greatly in different stations under different 
conditions of generating plant, load factor and output; but, 
nevertheless, it will be found that practically every station has 
a certain “ best possible performance " which may be deter- 
mined from data readily obtainable, with a reasonable degree 
of accuracy, and these standards once determined are of con- 
siderable assistance in tracing and eliminating many sources 
of loss. 

Let it be assumed that the calculations previously referred 
to have been made, and that certain values have been arrived 
at which may be, for a fairly average case, as follows :— 

1. Engine Room.—A mean consumption of 24 lb. of steam 
per kilowatt-hour throughout the 24 hours under the average 


conditions of steam pressure, steam temperature, vacuum 
and load. 


2. Boiler House.—A mean evaporation of 8 lb. of water from 
feed to steam per pound of fuel consumed. 


З. Deduced from 1 and 2.—An average consumption of З lb. 
of coal per kilowatt-hour generated through the 24 hours. 

In making the above calculations it will be assumed that the 
supplies of fuel are fairly uniform in their calorific value and in 
the percentage of moisture and ash contained. 

It now becomes necessary to conduct a series of further 
investigations to ascertain to what extent the actual results 
obtained compare with the calculated standards, and it is here 
that the real difficulties are encountered. In the great majority 
of power stations the consumption of fuel is measured daily 
or weekly (usüally the latter), and compared with the corres- 
ponding output of units at the "bus bars, and a figure is thus 
obtained which gives the fuel consumption per kilowatt-hour 
venerated. Unfortunately, however, there are but few cases 
in which it is known with any degree of accuracy what is the 
mean steam consumption per unit generated, or the average 
evaporation of water per pound of fuel burnt, and it is precisely 
these records which are the most valuable when the question 
of fuel economy is under consideration. 


THe ENGINE Room. 


In the case of those stations which run under non-condensing 
conditions, or where the generating sets exhaust into con- 
densers of the jet or ejector type, there are certain obvious 
difficulties in obtaining anything like a continuous record either 
of the steam consumption of individual sets or of the total 
steam consumption of the station. Nevertheless, there are 
two methods in which this may be done with a fair approxima- 
tion to accuracy. One method 1з the insertion of steam meters 
of the dise type in the branch steam pipe to each generating 
set: the other is by passing the whole of the feed water to the 
boilers through some form of meter or recorder which gives a 
continuous diagram on a chart. 

If the former method—that is the use of steam meters—is 
adopted, it 1s fairly easy to obtain a continuous record of the 
performances of the individual gencrating sets ; but some time 
and trouble is necessary to combine the individual records in 
order to ascertain the performances of the engine-room plant 
as a whole, and the risk of error 1s considerably increased, 
Since, however, the mean performance of the engine-room plant 
as a whole is of more importance than the individual per- 
formance of any set, better results could probably be obtained 


*- 
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from continuous measurements of feed water to the boilers. 
If this method be adopted it is necessary to see that a constant 
level 13 maintained in the suction tank or hot well which sup- 
plies the feed pumps, and also that the water in the boilers is 
maintained accurately at a constant level. If these precau- 
tions are adopted the feed input to the boilers will correspond 
within certain definite limits to the steam output to the engine 
stop valves, the inevitable discrepancy being accounted for 
by loss of water through the boiler blow-offs, through con- 
densation in the steam range, and also by loss of steam through 
the boiler safety valves. 

If, as 1s frequently the case, the whole of the generating sets 
exhaust into surface condensers, the obtaining of continuous 
records, either of individual sets or of the total consumption 
of the engine-room plant, becomes a very simple matter indeed, 
and the installation of recorders of the ** V " or square notch 
type will prove to be a very sound investment. 

If possible, arrangements should be made for separate 
measurements to be taken of the steam which has been use- 
fully employed (that is, which has passed through the prime 
movers and returned through the condensers), and of the steam 
which is wasted by condensation in the steam range, separators, 
&е., and which is returned by the traps. The make-up water 
required by the boilers may also be included under this latter 
heading. | 

If it has been possible to obtain a continuous record in the 
form of a diagram of the steam consumption of the generating 
sets on any particular day, it is a simple matter to obtain һу 


Kilowatts. 


Fig. 1 


integration the average consumption throughout the 24 hours, 
and also the actual consumption per hour at any period of the 
day. The average consumption throughout the 24 hours can 
be caleulated and some of the causes of any excess consumption 
may be ascertained by a careful inspection of the diagram 
itself. For example, if at any particular hour of the day the 
actual recorded consumption of steam per kilowatt-hour 
generated 1s considerably in excess of the calculated standard, 
it may be assumed that the set or sets in service at that time 
are consuming very much more steam than they should be at 
that particular load, or that the relation of generating sets to 
load—that 15, plant load factor—is not the best that can be 
obtained. Ifthe former supposition should prove to be correct, 
then the obvious remedy is to overhaul the generating sets 
and their auxiliaries. И, however, the latter assumption 18 
found to be true, then the overhaul is equally necessary 1n the 
case of the shift engineers and the running staff. 
The plant load factor has an extremely important bearing 
upon the question of fuel economy, and a difference of from 
5 to 10 per cent. in fuel consumption may readily be occasioned 
by good or bad arrangement of the apportionment of plant to 
load. А useful method of checking the abilities of the running 
staff in this direction is to have plotted on the daily load curve 
a diagrammatic representation of the amount of engine-rooni 
plant in service each hour of the day. Ап example of such & 
combined load curve and diagram is shown in Fig. 1. 
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it is advisable'to attempt to obtain a higher vacuum than 24 in’ 
to 25 іп. in the,caseYof reciprocating engines. Beyond this 
point very little decrease of steam consumption is effected, 
whilst any little saving there might be is more than counter- 
balanced by the lower temperature of the water of condensa- 
tion, and by the additional power absorbed by the auxiliaries. 

So far as steam turbines are concerned, the circumstances 
are entirely different; here the reduction in steam consump- 
tion as the vacuum is improved is very marked indeed, being 
approximately 5 per cent. for each inch of mercury above 
26 in. The condensing plaut of a turbo-generator is, there- 
fore, a very important item, and not infrequently the increased 
steam consumption in the case of turbo-generators may be 
traced to a fall of vacuum in the condensers, which has not 
been revealed by the usual Bourdon gauge. The best form of 
vacuum gauge is undoubtedly the differential type, as illus- 
trated in Fig. 2. These instruments are perfectly reliable, and 
have the advantage tliat they always record the true absolute 
pressure at the condenser, irrespective of barometric variations. 
Moreover, they are easily made and are not liable to derange- 


(reg MáÀÀ—— —— À— u——À ———À 


In cases where any excessive steam consumption is traced 
to any particular generating set or sets, indicator diagrams 
should be taken at various loads and then compared with the 
original diagrams taken by the makers at the official test. Ап 
inspection of these will frequently indicate the cause of the 
trouble. In reciprocating engines of the high-speed vertical 
type, the excess steam consumption is often due to wcar at 
the piston valves and rings, or to badly fitting or defective 
high-pressure piston rings. Inaccurate valve setting 1s some- 
times another source of trouble, although the existence of 
defects of this description should be apparent on an inspection 
of the indicator diagram. 

In the case of steam turbines the following principal causes 
of high steam consumption may be looked for :— 

1. Blade Stripping.—Fortunately at the present day cases 
of blade stripping appear to be less frequent than they were a 
few years ago, due, no doubt, to the fact that the operation of 
turbines is somewhat better understood than was formerly the 
case, and to experience having shown what precautions are 
necessary to prevent this annoying class of breakdown. 
Nevertheless, it is quite possible at any time that a partial strip 
may occur at the high-pressure end of the turbine without 
giving any external evidence, and several cases have occurred 
where it was only when the turbine had been opened ир that 
the discovery was made that a more or less complete strip had 
occurred on several rows of the high-pressure blading. 

In the case of turbines of the reaction type, which are more 
subject to trouble of this description, it will usually be found 
that the stripping of two or three rows of the high-pressure 
blades results in a lower steam chest pressure throughout the 
whole range of load, and this is an indication which should be 
looked for should it be suspected that a partial strip has 


ment. 


occurred. 

2. Excessive Radial Clearance owing to the wearing away of 
Blade Tips or Blade Shrouding.—This is a defect which some- 
times arises from unequal heating of the rotor when starting 
up, resulting in the rotor becoming temporarily distorted and 
bringing the blade shrouding or blade tips in contact with the 
shaft and casing. Although very little actual damage may be 
occasioned by an occurrence of this kind, yet sufficient metal 
may be removed from the shrouding or blade tips to increase 
appreciably the radial clearance, with the natural consequence 
that the steam losses through leakage past the blading are 
considerably increased. 

3. Steam Leakage round the Dummy Pistons.—This is pro- 
bably one of the most usual sources of loss in steam turbines 
after they have been running for a year or two, and the presence 
of this defect, as a rule, can only be clearly established by 
careful measurement of the actual clearances. Fortunately, 


It 18 usually easily remedied by readjustment. 

4. The Partial Choking up of Rows of Blades by the Deposition 
of Mud carried over by the Steam.—This condition of things is 
apparently caused by the carrying over of mineral matter 
Which is held in suspension by the steam, and is gradually 
deposited on the low-pressure blading. As a rule this deposi- 
tion does not occur until after the steam has expanded down 
to atmospheric pressure or below, but once it has commenced 
the low-pressure blading of the rotor and the casing becomes 
covered with a fairly hard chocolate coloured mud, until some- 
times entire sections of blading are almost completely choked 
up. The first symptoms of this species of defect are a falling 
off in the rated capacity of the turbine, together witl an 
appreciable increase in the steam consumption, and the only 
remedy is a somewhat tedious process of cleaning each indi- 
vidua] blade by means of scrapers and compressed air blast. 
Аз a means of preventing trouble of this description, care 
should be taken to see that the concentration of mineral matter 
in the water contents of the boilers is kept at a reasonably low 
figure. 

It is not very often that excessive steam consumption is due 
to the auxiliary appliances in the case of reciprocating engines, 
as this type of prime mover is much less affected by variations 
of vacuum than is the case with the steam turbine; and, 
indeed, it is very doubtful whether, in the interests of economy, 


Fic. 2.— DIFFERENTIAL VactuM GAUGE. 


If the vacuum in any case 1s found to be considerably below 
standard, the causes may be looked for in the following diret- 


tions, viz. :— 
1. Air leakage. 
2. Air pump defects. 
3. Insufficient supply or too hign temperature of circulating 


water. 
4. Choking of condenser tubes with scale or other foreign 


matter. 

In the case of the first three causes the remedy is obvious. 

In the fourth case—viz., the presence of scale—an effective 
method of dealing with it is to circulate dilute hydrochloric 
acid periodically through the water space of the condenser. 
When doing this it is necessary to see that both inlet and outlet 
branches are blanked off or otherwise closed, to prevent the 
acid reaching the circulating pump on the inlet side or escaping 
prematurely at the outlet. If the dilute acid is circulated 
through the tubes by means of a small pump for two or three 
hours it will be found that practically the whole of the scale is 


removed and the tubes are left clean and bright. 
A careful investigation of the engine-room plant conducted 


generally on these lines will go a long way towards bringing the 
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actual performance of the station, so far as the engine room is 
concerned, {о а point within reasonable proximity to the 
standard which has been arrived at by calculation. It now 
remains to be seen what improvement can be effected on similar 
lines as regard the boiler-house equipment. 


THE Borner Hovse. 


The first step to be taken is the measurement of the total 
weight of feed water delivered by the feed pumps, and if pos- 
sible this measurement should be made in the form of a con- 
tinuous record, so that it may be compared on a time basis 
with the corresponding record of steam used in the engine 
room. The difference between the total quantity of water put 
into the boilers and afterwards recovered. from the condensers 
in auy given period will form the basis for calculating the total 
number of heat units wasted in blowing down boilers, by con- 
densation in the steam pipes, &c., and by the loss of steam 
through the boiler safety valves. Furthermore, if the measure- 
ments he in the form of a continuous record for any period, not 
only will the total amount of this loss he capable of calculation, 
but. what is of equal i£ not greater importance, the time of day 
at which the greatest amount of loss occurs will also be available. 

Armed. with this latter information, the task of reducing 
those losses ts considerably simplified. It will sometimes Бе 
found that the losses through condensation in the steam pipes, 
&c., are greater at times of light load than full load, in spite of 
the fact that under hght-load conditions the total weight. of 
steam dealt with is very much less. This may be due to the 
fact that at light-load periods the rate of flow of steam through 
the pipes is greatly decreased and the degree of superheat is 
probably considerably lower. 

As a method of reducing these condensation losses, careful 
attention must be paid to the condition of the lagsins, and 
particularly to the covering of the steam pipe flanges and valve 
bodies. Moreover, the application of the bulb of a thermo- 
meter to the exterior surfaces of the lagging will in many cases 
reveal surprising differences of temperature, and will lead to 
the discovery of defects which might otherwise pass unnoticed, 

The number of boilers in use at light load should be reduced 
to the minimum, the object being to carry the load on one or 
more boilers working at as nearly as possible. their. most 
efficient rate of evaporation, the remainder of the boilers being 
shut off the range and carefully banked. 

The actual hourly evaporation of the boilers. as determined 
generally from the measurements of boiler feed and of engine- 
room steam consumption, should be plotted in the form of а 
curve on a scale diagram showing the number and capacity 
of the boilers actually under steam for each hour in the day. 
The capacity of each boiler is to be taken at that rate of 
evaporation at which it gives the highest efficiency. This 
curve will indicate the boiler load factor at any hour in the day, 
and it сап readily be determined whether the botler-house staff 
are working the plant under the most suitable conditions or 
whether fuel is being wasted through several boilers being 
operated at very inefficient rates for a number of hours in the 
dav. 

Unfortunately, it is very difficult to obtain anything like a 
continuous record of the total coal consumption over any given 
period, and in the great majority of cases the only method by 
which it can be arrived at is the somewhat expensive and 
laborious one of hand firmg everv boiler and measuring the 
total quantity of fuel fed thereto hourly. Nevertheless, even 
if this method be adopted, the results obtained will be found 
worth the trouble involved: and if plotted on a chert con- 
taining also the load and water consumption curves, the in- 
formation which may be deduced therefrom will prove both 
interesting and valuable. In the majority of cases, however, 
the only coal measurements available will be the total quantity 
consumed daily or weekly, and this figure divided into the total 
water evaporated for the same period will give the mea? 
evaporation from feed to steam per pound of fuel. It is to be 
feared that the figure thus obtained in everyday practice will 
be very much below the calculated standard, which, after all, 
represents à standard of boiler efficiency which is only likely 


to be obtained in a station possessing an abnormally high plant 
load factor. 

Among the most potent sourees of loss in the boiler house 
generally is the presence of scale or mud on the water surfaces 
of the boilers, and of soot or other incrustation upon the fire 
surfaces. In fact, it may be said that the highest possible 
degree of cleanliness of the inside and outside of the boiler 
is one of the primary requisites of efficiency. 

It seems hardly necessary to refer to the wisdom of eareful 
inspection of the brickwork of the boiler settings and of the 
flues to ensure that air leakage is reduced to a minimum, and 
that the thickness of the walls is sufficient to prevent undue 
loss by radiation. In this connection it should be noted that 
fireclay should not be used in boiler settings, or brickwork 
generally, unless the temperature is sufliciently high to flux 
it, otherwise in a short space of time it erumbles away, and 
loose, shaky brickwork, with all its attendant evils, is the result. 
Bricks if laid in cement, and if ample time is allowed for the 
latter to set naturally, will stand very much greater tem- 
peratures than is commonly supposed without the slightest 
deterioration. 

If it be found that the boilers generally, the economisers 
and flues are in a good condition, it may be assumed that 
improved efficiency may be looked for in an altevation in their 
method of operation. In this direction. improvement. will 
usually he found obtainable only by constant experiments, 
by a careful and frequent use of a CO, recorder of the Orsat 
type, and last, but by no means least, by giving the boiler- 
house staff a practical interest in obtaining improved results. 

If. for example, it has heen determined that the best possible 
performance so far as the boiler house is concerned is the 
evaporation of 8 1}. of water from feed to steam per pound of 
fuel consumed, and that the average performance under normal 
working conditions is only 61 ]b., then a bonus scheme might 
be initiated somewhat on the following basis :— 

The bonus to take the form of a percentage increase In 
wages according to the amount of steam generated рег pound 
of fuel consumed above a certain minimum-—that is, no bonus 
to be paid unless an evaporation exceeding, sav, 6-6 №. of water 
per pound of coal is obtained. For each one-tenth of a pound 


above thts a bonus to be pad to the boiler-house staff as 
follows :— 


Evaporation. Bonus. 
6-6 Ib. of water per lb. of coal ...... ние ..... МИ 
677 Th. - "ALIE CN онла d BU 
6-3 Ib. ээ эу ооо ночь зэозтзозезозъәзә"е® Зо 
6:0 Ib. ээ еу — — — № ооо ооо ооо ооо осо очно 4" 5 
7:0 Ib. Tm "Lee rm EO 
7-1 Ib es ао neces T 
4:2 Ib. . 9 — —— — ео ооо ооо вос ооо осо ох go 
To lb. 39 er ie ae ee ee ee ое 11° 
1:4 lb "e у оо 13", 
4) lh э а оо ооо воно сто 15° 


These figures аге. of course, only for the purpose of illus- 
tration, and the scale of bonus must necessarily depend upon 
purely local conditions, such as rate of wages, price of fucl. and 
also upon what 13 the maximum degree of improvement likely 
to be obtained. | 

The necessary calculations should be got out every week m 
a tabular form, and the result posted up in the botler house ; 
the actual bonus may be paid monthly or quarterly. When 
making these calculations allowance must he made for the water 
which is lost by periodical blowing down of the boilers, and it 
is advisable to arrange that each boiler i5 blown down at certant 
stated intervals and to a certain definite amount in the n 
lass, the operation bheing performed under the superviston © 
the boiler-house superintendent or the charge engmeer. To 
illustrate this method of caleulation, а typical weekly schedule 
of results is given in the following Table. 7 

It may be, and has been, argued that a bonus scheme of this 
character is immoral, inasmuch as it attempts to secure d 
bribery that efficient service which should be freely renderer 
in return for the normal wages. This may or may not be en 
but it is certain that, pending the arrival of the millennlure 
payment bv results will alwavs produce more efficient Ww? 
than any other method of remuneration. 
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In conclusion, the writer desires to emphasise the paramount 


importance of keeping continuous records of boiler-house and 


engine-room performances, as without such records it is very 
difficult, if not impossible, to discover and eliminate the many 
sources of loss, and to maintain а reasonably high standard of 


efficiency. 
Weekly Evaporation Returna, 
Fuel. Water. | | 
————— m ———-—, Evapo- 
| | Lost , ration Bonus 
Day. Lbs. Fed to , through; Evapo- | per lb. ; earned. 
| eon- boilers. blowing; rated. | of fuel 
sumed. | down. | (actual). 
| Lbs. , Lbs. | 
Thursday ...|  ... 204,200) o 964,500; ... . 
"Friday ...... |o 1,004,500 35,000 | 969,500, ... |... 
*Saturday ...: ee 828,000. 37,000 ; 791,000.  ... E 3 
*Sunday iem vs 450,000. 37,000 | 413,000 eee b des 
Monday ...... 833,000  ... 833,000 . ... sai 
Tuesday ... ios 1,034,500  ... 1,034,500! ... за 
Wednesday ..| ... 1,024,500  . 1,024,500  ... | | ... 
Total ...... | 896,000 16,139,000. 109,100 6.030,000| 6-74 | 24% 


CORRESPONDENCE. 
THE TELEPHONE TRANSFER. 


TO THE EDITOR OF THE ELECTRICIAN. 


"iR: The views of Mr. Hirst on this subject, so fully ex- 
pounded at the meeting of a manufacturing company and so 
widely circulated in the Press. deserve some comment. It may 
be perhaps considered cynical to suggest that those views are 
somewhat coloured by a lively sense of orders to come; but I 
am impelled to that suggestion both because Mr. Hirst’s pub- 


lished opinions are in direct opposition to those of almost every 
member of the electrical industry having knowledge of the 


subject, and of most of the technical. financial and lav Press, 
and because the Post Office looks like being the only future 


customer in this country for the Company for which Mr. Hirst 


was speaking. 
Аз а business man, Mr. Hirst should find some difficulty 


in advocating so ardently the transfer of a business which under 


commercial management is operated at 58 per cent. of the 
gross receipts to a Department which operates the same 
business at over 74 per cent. of the gross receipts. The 
difference represents over З per cent. on the capital employed, 
Which much more than offsets the lower rate of interest at 
which Government can raise capital as compared with a com- 
pany or a Telephone Authority. 

The telephone service is at present very little developed 
this country, a state of affairs which ¢s—Mr. Hirst to the ton- 
trary notwithstanding—very largely the fault of the Post Office, 
as the Post Office telephone policy has been obstructive from 
the very beginning. 

To accelerate the development of the telephone, which has 
been artificially restricted for years past, requires large expen- 
diture of capital. Mr. Faithful Begg. in a recent Paper before 
the London Chamber of Commerce, put the capital required 
for the next 10 years to develop the telephone adequately in 
the United Kingdom at £116,000,000. Is it likely that the 
Post Office, which earns a bare 3 per cent. on its telephone 
business, will be able to induce the Treasurv or Parliament to 
Invest any such sum in a Government telephone monopoly ? 
It mav be argued that when the National Company's business 
IS taken over, the telephone profits of the Post Office will be 
greatly increased. So they will—for а vear or two. But in 
time tlie same causes, relentless as the tides, which have turned 


in 


_ the telegraphs into a losing business will wipe out the telephone 


profits; it is only a matter of time, if the telephone becomes 
à Government monopoly, when the Postmaster-General of the 
dav will tell a thin and bored House that the telephones, like 
the telegraphs, are " past praying for.” 

* Boiler blown down and refilled. 


As to pushing the telephone business, if that is not done by 
a trained business department much confusion would result. 
One powerful argument for a Telephone Authority is that 
under such management the very important question of 
business relations with the public would be adequately dealt 


with.—I am, &c., 


Westminster, June 17, Herpert Laws Wknn, 


THE IMPERIAL CONFERENCE AND TELEGRAPHY. 


— ——— 


Reduction of Cable Rates. 
At the meeting of the Imperial Conference on Thursday last week 
Sir JosEPH WARD presented а motion dealing with the subject of 


inter-commercial communication. Не moved :— 

“ That in view of the social and commercial advantages which would 
result from increased facilities for inter-communication between her 
Dependencies and Great Britain, it is desirable that all possible means 
be taken to secure a reduction in cable rates throughout the Empire.” 

Sir Joseph urged that the great question of cheapening cable rates 
between the Mother Country and her Dominions and dependencies had 
engaged attention for some vears past and much had been actually 
accomplished, but the cheapening of rates had not gone nearly far 
enough. The cheapening of postal service had shown that not only was 
more use made of the reduced service, but the working was more profit- 
able. The high cable rates were, he contended, injurious from the public 
point of view, and restricted their use, and he hoped action might be set 
on foot by the Conference to bring about an improvement. 

The Postmaster-General (the Right. Hon. Н. L. SAMUEL) said the Home 
Government svmpathised with and supported this view, as, as Sir Joseph 
Ward had said, some progress had been made. Since the last Imperial 
Conference the Press rates to Australia had been reduced from 1s. to 94. 
Steps were being taken bv the United Kingdom to bring about the 
cheapening of rates in several directions. They had secured the consent 
of the principal cable companies to a reduction of 50 per cent. in the rates 
for cablegrams in plain language which might be deferred for a period 
not exceeding 24 hours and they hoped that, with the approval of 
foreign administrations interested, the new rates might be shortly intro- 
duced. Secondly, negotiations were pending with a view to securing a 
further reduction of Press rates. Thirdly, the Government intended to 
adopt the policy that in all new landing licences there should be a clause 
giving effective Government control over rates, with due security to the 
companics against abuse of that power. in the form of an appeal to the 
Railwat and Canal Commission. Fourthly, the development of the wire- 
less telegraph system must have some effect on cable rates, 

Sir WILFRID LAURIER pointed out the trouble was with the Atlantic 
cables. There was an impression in Canada, almost amounting to a con- 
viction, that a combination existed in connection with the old cables, and 
the remedy suggested. by the Postmaster-General was, he thought, a 
sound one for dealing with that combination, if it existed. 1n Canada 
they were acting on more or less the same lines. 

The Hon. А. FisuER said Australia and New Zealand were dependent 
entirely on the cables for information as to public affairs, and he desired to 
know whether it would be feasible to grant а low tate, во far as the Pacific 
cable was concerned, for news cabled from Australia to Montreal, whence 
such news might be posted ? 

The Hon. G. F. Pearce said the end they had in view was the develop- 
ment of the transmission of news between all parts of the Empire. Rates 
had bcen brought down, not by the voluntary action of the cable com- 
panies, but by the threat to lay the Pacific cable. The policy of the 
various Colonial Governments in bringing about reductions of rates had 
been to achieve that result, even at a loss. Such а policy could not be 
followed by the Railway and Canal Commission, as that body would 
decide the rates on such a basis as to leave a profit to the operating com, 
panies ; therefore, the proposal would not secure the full result. desired- 
although it might be an improvement. Would the Postmaster-General 
give him some information regarding the refusal of the Treasury. to 
sanction the construction of a new cable, which would mean an increased 
revenue to the Pacific Cable Board of £14.000 between New Zealand and 
Australia, the ground of refusal being that it would interfere with devel 'p- 
ments in connection with wireless telegraphy. 

Sir De V. Graarr said it would be a matter of great gratification to 
South Africa if the etforts outlined by Mr. Samuel were brought to а suc- 
cessful issue. A 50 per cent. reduction was а substantial concession. and 
the large number of people who did not use code would find their cabling 
facilitated and would benefit at once. He was glad to hear also that a 
reduction in the Press rates was contemplated. The Union of South 
Africa subsidised the Eastern & South African Telegraph Co., as in each 
усаг the company's revenue did not reach a certain sum the Government 
paid à certain amount, and had been doing so for some vears past. The 
reduction outlined by the Postmaster-General would mean, of course, the 
continuation of that subsidv, but, in view of thc advantages to be derived, 
the Union Government did not object. They were in favour of the redue- 
tion of cable rates throughout the world, and he supported the resolution. 

Sir E. Моккіз also supported the motion. 

Mr. SAMUEL said he would represent to the Chancellor of the Exchequer 
the strong desire felt bv Australia and New Zealand that the Pacifie Cable 
Board should be authorised, so far as the United Kingdom s и ve 
concerned, to proceed with the work to which Mr. Pearce had referred. , 
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Mr. ASQUITH promised further consideration of the matter, and the 
resolution was then agreed to. 


Nationalisation of the Atlantic Cable. 


The Hon. G. Е. M. Pearce then moved :— 

“That this Conference strongly recommends the nationalisation of 
the Atlantic cable in order to cheapen and render more effective tele- 
graphie communication between Great Britain, Canada. Australia and 
New Zealand, by thus acquiring complete control of all the telegraphic 
and cable lines along the * MI Red Route.’ ” 

Mr. Pearce paid that in Australia they believed. the only way any 
beneficial result could be secured was by nationalisation. Any proposal 
for an АННО” telegraph route involved. laving a cable across the 
Atlantic and erecting а land line across Canada. The estimated cost of 
such а scheme would be £480,000 from Killala to Newfoundland with a 
connection to Nova Scotia and £120,000 for the land line across Canada. 
The estimated annual expense of working and maintaining the cable was 
£21,500 and of the land line £32,500, against which would be set certain 
existing expenses which would be incurred no longer (£22,000), leaving a 
net annual expenditure of £32,000. И was further estimated that а 
revenue of £36.000 would come in at once, in addition to new business 
which would probably accrue, He believed the scheme for an * ME Red ” 
route was perfectly feasible; and was not likely to requie special financial 
assistance from the Governments. Every attempt to obtain improve- 
ment in the existing service, either for business or Press purposes, was 
blocked by the Atlantic companies. The Pacific Cable Board carried 
Press messages over 10,000 miles of sca and land for 3d. per word, whilst 
the privately-owned cable companies charged 54. for 3.000 miles. 

Sir Микко LarBriER said in view of the statement made by Mr. 
Samuel on the previous resolution, he reserved his Judgment on the pre- 
sent proposal. 

Sir J. Warn had the following resolution on the paper :— 

“ That, in order to secure a measure of unity in the cable and tele- 
graph services within the Empire, the scheme of telegraph cables be 
extended by the laying of a State-owned cable between England and 
Canada, and that the powers of the Pacific Cable Board be extended to 
enable the Board to lay and control such cable." 

Не said he held strongly that. the nationalisation of the cables was the 
right course to follow. The proposals of Mr. Samuel were very important 
and constituted steps in the right direction, but the ratesiconld be put on а 
satisfactory basis only by the Governments interested owning the cables. 
If they could arrive at ап arrangement by which they took over the 
private companies on reasonable terms, it would be one of the finest things 
ever done for the Empire, and he belived it would be a good commercial 
transaction. If the Atlantic cables were British-owned, it ought to be 
possible to come to an understanding that if the companies were not 
willing to sell their cables at market value the Governments of the Empire 
would put down a cable or cables of theirown. Even at a cost of £500,000 
for the cable alone, he believed a substantial result would be obtained. 
The Government contributions, considered as a subsidy, would be a very 
«mall matter, but the resultant advantages would be immense. He 
thought the Conference ought to suggest the desirability of such a State- 
owned link being provided. With regard. to the proposed. second 
cable between Australia and New Zealand, its refusal by the British 
‘Treasury was regrettable. The reason given, the possible development 
of wireless telegraphy, was likely to result in no advance being made. 

Dr. FINDLAY said the position in Australia and New Zealand was essen- 
tially different from the position on this side. They had to rely on the 
cable for all their outside news, and the question was, therefore, too large 
a one to be treated on a purely commercial basis. 

Sir D. ps V. GRAAFF said the system of control foreshadowed by Mr. 
Samuel was a great step in the right direction. The nationalisation of 
cables might be desirable, but it was a question whether the present was 
the right time to undertake it. The first part of the resolution aimed at 
reduction of rates. A further point was the Government control of cables 
in time of war. The Union Government also issued landing licences to 
са е companies, and in that way obtained a measure of control, Mr. 
Samuel had told them that in 10 years time existing licences would be 
falling in, and uniformity in this respect could then be brought about and 
the necessary control secured throughout the Empire. He thought the 
Conference would be wise to hesitate a little before passing this resolution, 
in order to sec in what directions wireless telegraphy developed. 

Sir E. Morris said the hopes held out Бу Mr. Samuel with regard to the 
control of rates promised largely to Jessen the objections to the present 
privately owned cables, and also to remove some of the reasons in favour 
of nationalisation. ‘The matter must not be regarded entirely from the 
commercial aspect. 

She PostM ASTER-GENERAL Said the proposal whieh had been put forward 
invited the various Governments, partnets in the Pacific Cable Board, to 
incur the expenditure of about £500,000 for cable alone. In view of the 
Weticieney between the amount of work which the Расе cable could 
directly give to an Athintic cable and the full capacity of the cable. the 
question was whether the defieieney could be made up by inereased busi- 
ness, И the business were Inereased by a large reduction of rates, the 
load might be made up, but it would not increase the revenue. There 
would be little possibility of attracting business to the State-owned cable 
in the United States and Canada, because the lind-Jines in those countries 

were in the hundsof private companies connected with the American cable 
companies, According to an estimate which had been made such a cable 
would involve a total annual expenditure of over £50,000, against receipts 
estimated at 525.000. Anindependentestimate by the British Post Office 
officials placed the probable expenditure somewhat higher. The Govern- 
menta concerned would not be asked to undertake that additional loss on 


the ground of efficiency. because the present service was worked with 
«peed and accuracy. If it were argued that it should be done in order to 
cheapen cable rates, the argument would be a stronger one if no steps 
were being taken at present in that direction. But. in view of the proba- 
bility of a reduction in rates, he suggested that the Governments would 
not be justified in undertaking the large capital expenditure and the risk 
of loss that would be involved. He suggested the following as an alter- 
native resolution :— 

“That in the event of considerable reductions in trans-Atlantic 
cable rates not being effected in the near future, И is desirable that the 
laving of a State-owned cable between England and Canada be con- 
sidered by a subsidiary Conference.” 

The original resolutions were then both withdrawn, and Mr. Samuel's 
resolution unanimously adopted. 


Wireless Telegraphy. 


Sir JoscPH Макр afterwards moved :— 

“That the great importance of wireless telegraphy for social, com- 
mercial and defensive purposes renders it desirable that а scheme of 
wireless telegraphy approved at the Conference held at Melbourne in 
Dece., 1909. be extended as far as practicable throughout the Empire, 
with the ultimate object of estabhshing a chòin of British State-owned 
wireless stations which in emergency will enable the Empire to be to a 
great extent independent of submarine cables.” 

He said wireless telegraphy had advanced considerably, and offered a 
great inducement to have a world-wide Empire svstem established. In 
New Zealand they were having two high-power stations erected. which 
would guarantee to carry 1,250 miles during the day and much further at 
night. In addition they would have four low-power stations, and all the 
ships in New Zealand waters would be equipped with wireless apparatus. 
It would be grand to have a girdle of wireless stations round the Empire, 
particularly т time of war, when the existing cables might be cut. The 
system might also be of advantage from the commercial point of view. 

The PosrMASTER-GENERAL said that the Home Government considered 
it very desirable that a chain of wireless stations should be established 
throughout the Empire, partly for strategic and partly for commercial 
purposes. Such а system should be State-owned, and should be estab- 
lished speedily. It was not thought advisable to establish the system 
in every direction simultaneously at the outset. The Government pro- 
posed to start with а chain of six stations in England. Cyprus, Aden, 
Bombay. the Straits Settlements and Western. Australia, and from 
there to be linked on to New Zealand. Later on South Africa 
would be connected via either East or West. Africa, or even by both 
routes, If favourable terms could be arranged it might be desirable, in 
the first instance, for one of the wireless companies to erect the stations; 
but failing that, the Admiralty might undertake the work. In any case, 
the working of the system would be by the Post Office and the local 
administrations in India and the various Dominions. It was suggested 
that the United Kingdom should bear the eost of the st tions in England, 
Cyprus and Aden; that India should bear the cost of the station at Bom- 
bay; that New Zealand and Australia should bear the cost of the stations 
in their respective territories; and that the cost of the station at Singa- 
pore, that station being created almost exclusively as a link in the chain, 
should be equitably divided. With regard to the proposals of the Mel- 
bourne Conference, he was advised that the cost of crossing the Pacific 
by a chain of stations would be very heavy, while the strategic value 
would be small and the commercial value negligible. Such a system 
could, in fact, hardly be the beginning of an Imperial chain of wireless 
stations, and he suggested to omit any reference to the Melbourne Con- 
ference and pass a resolution in general terms in favour of a system uf 
Imperial wireless telegraphy. 

Sir JOSEPH WARD agreed to substitute the following :— 

* That the great importance of wireless telegraphy for social. com- 
mercial and defensive purposes renders it desirable that a chain of 
British State-owned wireless stations should be established within the 
Empire.” 

The Hon. G. Е, M. Pearce supported the resolution, and hoped the 
Pacifie would not be lost sight of. Other European countries pos- 
sessed colonies in the Расійе, and it was possible they would not 
throw away their opportunities. Moreover, a Western Australians tation 
was being established, and now was the time for the subject to be con- 
sdered if there was any idea of adapting their system to any new scheme. 

Мг. Г. Harcourt, М.Р. (Colonial Secretary). said the question of the 
Pacifie would not be lost sight of by the Colonial Oftice in the ultimate 
development of the scheme. | 

Sir D. px V. GRAAFF supported the scheme оп behalf of South Africa, 
and said he was glad to hear that a high-power station would be placed at 
Aden. As soon as that station had been erected, the Union € ioverument 
would be prepared to consider the advisability of erecting another high- 
power station to form a link. 

In regard to the financial side of the proposal, the POSTMASTER- 
GENERAL said the capital expenditure on establishing the stations would 
be borne in the manner and in the proportions he had deseribed. but, as 
the stations would be links in a chain, the scheme must be viewed as а 
whole. He suggested that the working expenses nnd the receipts be 
pooled. and any profit or loss divided in an equitable manner to be 
arranged. | 

Nir ЛозЕРН Wann thought it would be more satisfactory if Australia 
and New Zealand themselves carried out what they required for their 
local purposes and agreed to share with the other portions of the Empire 
the costs of Singapore as a link between the various parts. Hc supported 


+ 


the proposal gencrally, it being understood that they were not committing 
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themselves to the details, upon which they would later be consulted and | Other witnesses having been heard Sheriff MAcoNOCHIE summed ир 


upon which they would require their own experts to report. 

The Hon. A. Fisner said Australia. was in favour of a British linking- 
up by a wireless system, But the Commonwealth authorities had started 
their own scheme and intended to proceed with it. They must reserve 
to themselves the right to put up stations where and how they pleased. 
While supporting the proposed scheme for strategic, protective and com- 
mercial purposes, he wished to make it clear that they were not commit- 
ting themselves upon the financial side. 

The amended resolution was then approved. 


EDINBURGH THEATRE FIRE. 


‘The publie inquiry into the recent fire at the Empire Theatre, Edin- 
burgh, was held on Thursday last Бу Sheriff Maconochie and a jury. 

Mr. б. M. Sinclair, stage manager of the theatre, gave a general descrip- 
tion of the stage, means of exit, &c.. The class of plant used by the 
deceased. Lafayette (he said) was the same as that used generally by artists 
of the kind. 1t was customary for such artists to bring their own plant, 
and Lafayette brought a considerable quantity of scenery and electric 
fittings. He had a stage manager and an electrician of his own. The 
supply of electricity was given by the theatre company. In "^ The Lion's 
Bride " there was a curtain roof, so to speak, on the stage, and hanging 
below that canopy roof was a lantern. Holes had been bored in the lan- 
tern and covered with gelatine material, and inside there were seven 
coloured electric lamps. Electricity was supplied by means of a cable 
from the prompt side. There were a number of other electric light fittings 
on the stage. There were two sets of seven wax candles also. He was 
xatistied that the fire had nothing to do with any of the fittings on the 
stage, He had a little box of hts own at the prompt side of the stage. On 
the night in question Lafayette had completed his act, and the tableau 
curtain had been lowered, when he heard shrieking. | Lafayette's elec- 
trician ran out from the stuge and let go the iron curtain. He (witness), 
seeing the danger of two perch-light men who would have been killed had 
the curtain struck them. arrested the descent of the curtain. The curtain 
would then be about 12 ft. down. The men escaped, and the curtain was 
then lowered further. The back doors on the stage must have been open, 
however. and the draught blew the tableau curtain underneath the fire- 
proof iron curtain, and stopped it about 2 ft. бтр. from the floor. He 
could not see how the tire occurred. The lights on the stage went out 
very soon after the fire, but the lights in the auditorium did not go out for 
sume time afterwards. All the hydrants and other appliances in the 
theatre were working satisfactorily. Lafayette’s properties were marked 
“ Fireproof.” Everything had been done in the way of fireprooting in 
the building that science could suggest. The men who were working the 
perch lights could not be situated anywhere else to be of use. The fire- 
proof curtain served its purpose. The theatre was not fitted with any 
kind of automatic arrangements in case of fire, except the fire alarms. 
Under Lafayette's arrangements everybody connected with the theatre 
had to leave the stage, and the stage left solely to his men, witness and 
the stage firemen. 

Мг. Anam Н. Campsenn, burgh engineer, said that on May 2 (a week 
before the fire) he made an inspection of the theatre for a report to the 
He saw no reason for disagreeing with his predecessor in con- 
sidering the arrangements satisfactory for licensing the theatre. 

. Mr. E. W. Besset, who said he was in the habit of doing Lafayette's 
scenic work and constructed the lantern which was used on the night in 
question, said the lantern was open at both ends and a good current of 
air could pass through И. [t was covered with canvas, with holes made 
in it. The holes were covered with gelatine. Inside the lantern there 
were seven clectric lamps. He was in the theatre at the prompt side in 
the flies at the time the fire broke out. He observed Нате running along 
the communicating wire of the lantern. After giving the alarm, he came 
across the two midgets who were engaged in the performance, and he ran 
them off as quickly as possible. When he came back he saw that the 
Hames were spreading rapidly among the scenery. So far as his work of 
supervision was concerned he found everything in order that evening. He 
did not think the fire had been caused by the lamps swinging against the 


Justices. 


gelatine cover. 

SawvEL Ltovp said he was in the theatre at the time of the outbreak. 
He first noticed an extraordinary light at the top of the lantern. He 
could not say what caused the light. It was customary to line lanterns 
with gelatine, and he thought the gelatine was the least likely to take tire. 

BrGENE Cawoon, electrician, said he supplied the cable for Mr. La- 
favettes performance. From his ex perience of electricity the only thing 
he could think of as to how the fire originated, assuming that it occurred 
in connection with the lantern, was a faulty joint inside the lamp. 

Mr. S. E. Merrick, electrician to the Lafayette Co., said he had been 

using the lantern in question for some time previous to the night of the 
fire, and it worked quite satisfactorily. Не considered the electric cable 
supplied was perfectly suitable. 
_ Мг. Frank А. Меміхстох, electrical engincer to the city of Edinburgh, 
Invited to give his opinion as to what might have been the origin of the 
tire, said it might have been caused by the fusing of one or other of the 
wires In connection with the lantern. 

Mr. С. B. FovNTAINE, manager of the Empire Theatre, said when the 
outbreak occurred he ran round to the stage with the intention of having 
the iron curtain run down but on getting there he found that this had 
already been done. If the artistes had made immediately for the exits 
after the alarm was given there would have been no fatalities. 


ths evidence. He thought it right to raise the question as to whether 
there was celluloid used upon the lamp. but to his mind it was conclusively 
proved that there was not, and at all events they were bound to take it 
that there was not, because there was no evidence to the contrary. One 
gentleman who had experimented said gelatine did not flare up, but 
frizzled away. He thought the evidence distinctly came to this, that, 
for one reason or another, there was a fusing at the place where the flexible 
cord was attached to the lantern, or at some of the points inside the lan- 
tern, and that the india-rubber insulation caught tire, ran up the wire, 
and then dropped down on the inflammable material or touched the scene 
hung aboutit. Several experts had told them that the wire was sufficient 
to carry seven lamps of 8 с.р. They had also the testimony of fact, 
which was even better than the testimony of experts—the fact that tho 
wire had borne the lantern for а number of times. The only suggestion 
was that if it was exposed to hard usage it was not a strong enough wire, 
but there was not a shred of evidence to entitle them to say that it was 
exposed to rough usage. If they took the view of the evidence, there 
was no doubt the verdict should be that the cable was sufficient, and that 
the precautions taken were proper. The only question was whether they 
were going to suggest any other precautions which the evidence might 
have suggested to them might be taken. 

The jury, after consideration, returned a formal verdict, with the re- 
commendation that in future the city authorities should exercise moro 
care both in regard to the safe construction of theatres and more frequent 


examination of electric lights and water hydrants. 


PARLIAMENTARY INTELLIGENCE. 


афа 
TELEPHONE TRANSFER BILL. 


On Monday, in the House of Commons, in. Committee, on a resolution 
on which to found this Bill. 

The Postmaster-General (Mr. H. L. Savecen) said the resolution and 
the Telephone Transfer Bill which would be founded on it would enable 
the accomplishment of the transfer to the State of the business of the 
National Telephone Co., a great corporation with £3,000,000 capital 
emploving some 18,000 men and women and supplying for the use of the 
public about 500,000 telephones. That was the consummation of а 
policy which was decided upon in 1905 by the Government of that day. 
At that time the policy of transfer to the State of the whole telephone 
business of the country was sanctioned by Parliament. Mr. Samuel 
proceeded to make a brief statement of the events which led up to the 
present measure and of the development of the telephone in this country. 
In 1907, he said, the Post Office had agreed with the National Company 
that at the end of the company's licence (on Dec. 31, 1911) the Post Office 
would purchase the company’s plant in London on certain terms. That 
agreement was discussed in the House of Commons and was approved. 
In 1901 an agreement was made on the same lines covering all the rest 
of the country, and it was that agreement which now came to be con- 
summated. The substance of that agreement was that on Dee. ЗІ next, 
unless the Postmaster-General fixed a later date—and there was no 
intention of fixing a later date—when the business of the company came 
to an end, and when it legally could not carry on its business апу longer, 
the Postmaster-General should purchase the plant, which included land 
and buildings, at its value in situ, no payment being made for goodwill, 
no pay ment. being made for past or future profits, and no payment being 
made in respect of compulsory purchase, These were the provisions 
inserted, because the company’s business existed solely by virtue of the 
licence held from the Postmaster-General, and if things were left to take 
their course the whole business would come to a sudden stop on Dec. 31, 
1911. Therefore it was by no means inequitable that the plant should 
Һе purchased on what was generally known as ‘ tramway terms.” The 
Post master-General was, by the agreement, given the right to object 
to апу portion of the plant on one of two grounds --cither that it had not 
been provided according to agreed specification, or that it was unsuitable 
for the actual requirements of the Post Office svstem on Dec. 31 next. 
The precise interpretation of those words was now under consideration 
Бу the Court. Goodwill payments, however, under the agreement, had 
to be made in respect of private-wire service provided by the company, 
which was not provided by virtue of any licence of the Postinaster- 
General. Goodwill pav ment had to be made in respect of that equal to 
the profits of the last three vears. Also there was the special case of 
Portsmouth and. Brighton. where the company's licence under the Act 


of 1899 had to be extended till 1926; goodwill payments might be 
These extensions were because the 


claimed in respect to that period. 
municipalities of Brighton and Portsmouth had started svstems of their 
own with licences terminable in 1956. The Aet passed in 1899 provided 
that where municipal licences were estended, the licence of the company 
was also to be extended for an equal period, and that on the occasion cf 
the purchase, goodwill payments would be required in respect of that. 
period of extension. That applied only to these two cases. The value 
of the plant was to be ascertained by agreement, or. failing agreement. 
by the Railway and Canal Commission. That draft. document was 

r d to the House by the then Postmaster-General, and was referred 
by the House to a Select Committee in 1905, who carefully investigated 


the whole question, heard evidence from the Post. Office, the company and 
ouse a rcport approving 


other parties, and ultimately presented to the House po | 

the agreement with some slight modifications, which were Е 

embodied in the agreement. The House acquiesocd 2 the im s 

agreement. Recently preparations had been made between thc 
G 2 


presente 
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рапу and the Post Office for carrying the agreement into effect, accord- 
ing to the letter and the spirit of its provisions. A joint inventory was 
proceeding, but there was, he regretted to say, little or indeed no prospect 
of an agreement being arrived at between the two parties as to the value 
to be attached to the plant. The divergence of view between the com- 
pany and the Post Office was so great that no negotiations werelikely to 
bridge the gulf, and it was fully anticipated that the matter would have 
to be referred, as provided in the agreement, to the Railway and Canal 
Commission to determine the precise amount of money to be paid for 
the plant on tramway terms. i 
Clause 1 of the bill, which he should introduce would authorise, the 
Treasury to borrow to pay the sum awarded by the Railway and Canal 
Commission as the amount due to the National Telephoue Co. in accor- 
dance with the agreement. There would also be a provision in the bill 
relating to a sum which amounts to about £1,600,000 which was in the 
hands of the National Company, and which represented subscriptions 
paid in advance by telephone subscribers. "l'hat sum had been gradually 
accumulating from year to year, and had been invested by the company 
in its own business, and of course it had paid for part of the plant. That 
sum of £1,600,000 must be handed over by the company in cash to the 
Post Office on the occasion of the transfer, and it was proposed that the 
Post Office should do as the company had done—use the monev as part 
of the capital invested in the business. The agreement required that 
one-fourth of the purchase money should be paid in cash by the Post- 
master-General to the company, and that sum of £1,600,000 would be 
used as a set-off against the sum payable in cash to the company. The 
Post Office had had considerable experience for some years past in the 
management of the telephone through the development of its own svstem. 
When the trunk wires were bought from the company in 1896 they were 
purchased for £450,000. The Post Office had invested in the develop- 
ment of trunk wires an additional sum of ncarly £5,000,000 and, al- 
though he was far from claiming that the trunk-wire system was by any 
means perfect, and he looked to a very large development, extension 
and quickening of it, still he thought there would be а general 
consensus of opinion that in the last few vears it had shown 
considerable improvement. In the United States, it must be ad- 
mitted that between some of the large cities there was а rapidity 
of service which had not yet been attained in the United Kingdom, but 
it should be remembered that the charge made for the use of the trunk- 
wire service in the United States varies between 250 and 300 per cent. 
more than the charge in this country. Another £5,000,000 had been 
spent by the Post Office on the remainder of the Post Office telephone 
system in London and the provinces, and they had now over 100,000 
connected with the Post Office system. The number of telephones 
belonging both to the Post Office and to the company 10 years ago was 
200,000. There were now 600,000, but that number was quite in- 
adequate to the population of the country. They were providing for a 
very large development subsequent to the transfer. The Treasury was 
already empowered under existing statutes to spend another £2,000,000— 
that was to say, there were £2,000,000 of unexhausted borrowing powers 
remaining. In the bill he proposed to ask for power being given to the 
‘Treasury to raise an additional £4,000,000, over and above what was 
required to purchase the National Company's plant for future develop- 
ments of the trunk service and the local service where it might be found 
that profitable extensions could be made. They had been very closely 
watching the devclopment of the telephone system in the United States, 
and for many years representatives of his department had been visiting 
that country to acquire information. The head of the telephone branch 
of the Post Office had been in the United States, and the chief engineer 
had also made an exhaustive study of the telephone system there. The 
telephone traffic manager had only just returned. They had established 
а system of travelling scholarships for Post Office engineers which would 
enable them to go over to the United States for considerable periods in 
order to make a minute study of the telephone in that country. Repre- 
sentatives of the Post Office had recently visited Sweden, and they were 
contemplating visits by other officers to that country, where telephony 
was so widespread and provided at remarka bly cheap rates. They were 
also going to experiment with automatic and semi-automatic exchanges. 
They recognised that that was a highly specialised business which could 
not be conducted on routine methods, and they were very much on their 
guard against the possibility that the future progress of telephony in 
England might be hampered by what might be called the dead hand of 
the State. The responsible officers in the district would be given a large 
measure of local control, and they meant to use to the full the experience 
and capacity of the company's staff in connection with work upon which 
they were experts. The company's managers would be kept at telephone 
work, and they would be given a large measure of discretion in their own 
sphere. It had been argued that the telephones ought to be transferred 
to a telephone authority instead of the Post Office. as а telephone autho- 
rity would be less amenable to Parliamentary pressure. The loss on 
the telegraphs was due to several causes, To the low Press rates, to the 
extension of the telegraph system in the rural districts, to the introduc- 
tion of sixpenny telegrams and to the development of the telephone itself. 
The bulk of telegrams used to be telegrams despatched short distances, 
but now the bulk were becoming, more and more, messages sent over long 
stretches of the country, and which were not of a remunerative character 
at the 6d. rate. When the average cost of dealing with the telegram 
now as compared with 20 years ago was considered, one found that a 
telegram dealt with now was a different thing from what it was 20 years 
ago, owing largely to the advent of telephony. He was being pressed 
to promise immediate reductions in telephone rates, and those who com- 
plained that the Post Office was not to be trusted to manage the tele- 
phones in а businesslike way because it was too much open to pressure 


. control by the House of Commons or a Government department, € 


were often themselves the first to bring political and other pressure to 
bear in order to secure an immediate reduction of rates which might be 
unremunerative. There was an objection to the request that the ques- 
tion of rates should be referred, prior to the transfer, to a Select Com- 
mittee of the House of Commons in order that the existing rates might 
be examined and a new scale devised. They did not know what the cost 
of the telephone company's plant would be. It had to be determined 


by arbitration, by the Railway and Canal Commissioners. The capital. 


cost of the plant would, of course, be a predominant factor in fixing the 
rates to be charged. In connection with that exceedingly extensive 
system, the capital investment was a most important factor in the 
balance-sheet, and it would be perfectly impossible at present (when the 
value of the plant was undctermined) to fix what should be charged for 
the use of that plant. If a Select Committee were appointed this session 
there would be no data to place before it on which it could act, and the 
Committee would have no course open but to report to the House that 
it was unable to consider what were the proper rates to be charged for 
the telephone service when it had no estimate of the capital value of the 
telephone system or of what ought to be charged year by year for 
interest. He proposed to leave the matter over until after the award 
of the Railway and Canal Commission. Subsequently an alteration of 
the existing rates would be necessary for two reasons. First, there was 
an inequality in the rates at present. Some had their service on the 
`` flat " and others on the measured rate system. There were many cases 
where subscribers were receiving their service below cost price, and the 
continuation of that system must be either а loss, to be made good by 
the State when the service was taken over, or the user must be subsidised 
by the small user at an unduly high rate for his smaller service. 1 hope, 
therefore, that if unremunerative agreements were terminated the present 
measured rates might be greatly reduced. When the revision came the 
rates should be fixed in accordance with fixed principles, first of efficiency, 
speed and accuracy, and it would be а false policy to put the rates so 
low that a highly efficient service would be impossible. Тһе second 
principle was that it was to the interest of the Ntate and of the com- 
munity to encourage a very wide userof the telephone by great numbers 
of small users. In the third place, the telephone service should pay 15 
own way. ‘Telephone users should have the use of their own subscrip- 
tions. He proposed that when the valuation was completed a revision 
of rates should be undertaken on those lines by the Post Office. He pro- 
posed alxo that if that revision was not generally acceptable it should 
then be submitied to a Committee of Inquiry for examination, which 
should be either a Select Committee of the House or а Committee con- 
sisting of representatives of the chief commercial bodies of the countrys 
and of others who had great interest in the efficient conduct of the tele- 
phone service. 

One or two suggestions had been made as alternatives to the transfer 
of the telephone system to the State. When that subject was discussed 
by the House in 1905 municipal telephones were then being advocated 
by many persons. In 1899 there was a considerable movement in favour 
of municipal telephony. He favoured the policy of municipal trading 
and the ownership of the telephones by municipalities where it could he 
shown that they could be suitably managed by local bodies. But after 
a careful study of the subject he had come to the conclusion that the 
management of the telephones was not really a suitable enterprise for 4 
local hody to conduct. In the first place, local service was more and 
more being connected with the trunk service, and in vears to come the 
custom of communication between town and town would rapidly 1m- 
crease. И, however, the trunk service was in the hands of the Post Office. 
and the local telephone exchanges were under the local bodies in the 
towns, friction and difficulty were sure to occur in arriving at speedy 
communication between the different towns. ‘The municipal arca. was 
not the natural telephone area, which was rather that which had a town 
for its centre with outlying suburbs and districts. Thore areas tee 
quently were not all comprised within the municipal arca, and di ficulties 
would consequently arise—-they did arise when the municipalities were 
in the business—owing to questions of finance, the rates charged ane 
wages paid. Next there were all the economies to be gained by manage- 
ment on a large scale. А Government department which had perhaps 
600,000, or perhaps 1,009,000, telephone subseribers, could place its 
contracts to much greater advantage than municipalities that had but 
10,000 or 20,000 subscribers cach. А Government department had at is 
command also highly skilled and highly paid expert advice always 
engaged іп watching developments, alwavs experimenting, be 
bringing up possible improvements in the service. Municipalities coulc 
not go to the expense of having experts of that calibre. Again. а о 
ment department could easily obtain capital for its needs and the T 
vanced requirements most necessary in developing the service, while 
municipalities were not as well situated in this respect. ksp 
showed that telephony was not a very profitable sphere for municipa 
enterprise. He had offered to purchase the Portsmouth system оп 
similar terms to those paid by the National Company. or, alternatively, 
to sell them the National ‘Telephone Co.'s plant at. Portsmouth. A 
offer had been accepted by the Corporation, and therefore there SOUS 
be a competing system. Не was still in communication with Hull Cor- 
poration. There was no demand from any quarter for а municrps 
telephone service except from some individuals and associations IN 
Glasgow, but there waa no official request from Glasgow Corporation 


aes акан ап 
itself. It might be assumed, therefore, that municipalisation 83 
alternative policy was now generally abandoned. 

` : London 


More recently suggestions had been made, supported by the 
Chamber of Commerce, that a Telephone Authority should he 
on the lines of the Port of London Authority, which should, 


created 
without 
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the whole telephone business. 


several grounds. 
representative without being too large to be workable. 


the various interests and districts entitled to representation. 


a service as that of the national telephones. 


telephone authority should also be the telegraph authority. 


that it would become utterly impracticable in its working. 


and most impracticable. 


It was desirable and necessary that the company's emplovés should 
Lord Stanley, in 1905, undertook that 
those employés of the company receiving less than £700 a vear and having 
more than two years’ service should be taken over, unless they had, 
He 

proposed to redeem that promise and to extend it further, so as to take 
over the whole staff, no matter what their length of service might be. 
The pay they would reccive would, in many cases, be greater than they 
were now receiving, and in no case would it be less, unless their rate of 
рау had been abnormally raised by the company in the last two years 
The conditions in regard 

to leave and sick pay would also be considerably better than those рго- 
The question of their seniority after thev became 
members of the State system raised a good many difficulties which it 
would take some time to adjust. but in no case would their years of service 
vith the company be left out of account in fixing the seniority of the 
The question of their classification in the various 
grades of Post Office emplovés was being investigated bv а Departmental 
The pensionable servants in the company's employment 
would have two options: they might either take their share of the 
pension fund, put. it in their pockets, and then come to the State and 
start afresh to qualify for pensions, the State adding two vears’ additional 
Or, as probably they might regard 

ах more advantageous, they might surrender to the Exchequer their 
share in the company's pension fund, and in exchange they would be 
given State pension rights attaching to the office to which they would be 
appointed as though the whole of their past service had been with the 
Almost the whole of the pensionable 
officers of the company would be transferred to establishment posts in 
They would receive a 

With regard 


be taken over by the Post Office. 


unfortunately, an abnormal sick leave rate in any particular case. 


in view of or in connection with the transfer. 


vided by the company. 


transferred officers. 


Committee. 


service in respect of their past service. 


"iate and not with the company. 


the Post Office, and therefore pensionable posts. 
more liberal pension than was provided by the company. 


to the other and larger class of servants of the company who were not 
subscribers to the pension fund, four times as many would be placed on 
the establishment as had hitherto been in the pensionable class in the 
These officers had. desired that all their back рау service 

The cost of that had 


been calculated, and he found that it would involve what would be prac- 
There was only one case 


company. 
should count for pension service under the State. 


tically a bonus of £700,000 to those officers. 


in which such a course had been taken, and that was when the original 
telegraph company was transferred to the State—a transaction which 
had since been recognised as having been carried out on most wasteful 
and extravagant lines, when vast sums of public money were given with 
beth hands, and with the result that the telegraphs had been charged 
ever since with an excessive liability in respect of the transaction. There 
Was no precedent for counting for pension purposes after transfer to the 
public authority service which was not regarded as pensionable by the 
‘The matter was referred to the Select: Committee 


which sat in 1905 to consider tlie purchase agreement, and after hearing 
However, they 


previous employer. 


evidence the Committee reported against that demand. 
did not propose to stand upon the strict letter of justice. Thev proposed 


to give these officers not only better pay, better leave conditions, better 


conditions with regard to sick rates, and new pension rights, but, in 
addition, they proposed to add two vears to their service with the State 
as a bonus to qualify for pension under the Civil Service, That was in 
accordance with the recommendations of the Select. Committee. 
bonus would be given not only to those who were pensionable under the 
companv, but also to all those who were not pensionable under the com- 
pany. and they were very much the larger number, including nearly the 
whole of the operating class, who would be pensionable when they were 
transferred to the State and came on the establishment as Civil servants. 
Mr. AUSTEN CHAMBERLAIN said that if he had any complaint to make 
of the very business-like statement of the Postmaster-General it was 
that he did not tell the Committee a little more about his financial arrange- 
ments. He gathered from the resolution that, as regarded that portion of 
the purchase price of the company’s plant. which was not to be paid in cash, 
the bill would take power to raise the money Бу terminable annuities. 


Мг. Н. SamvEr: Or Exchequer bonds. 
Mr. Austen CHAMBERLAIN said that he should have thought that, on 


He was opposed to that suggestion on 
One was that such an authority could not be fully 
à 1 It would be 

necessary for the small users to be represented as well as the Jarge, for 
the rural districts to be represented as well as the town districts ; and 
he saw no prospect of any board being created that would represent all 
The 

House of Commons was the only sufficiently representative body to 
which to commit the ultimate control over so widespread and important 
More important, perhaps, 

was the fact that the telephones were inextricably intertwined with the 
telegraphs, and it would be a most unbusinesshke and uneconomical 
proposition to endeavour to set up new lines of poles everywhere, to lay 
new underground cables, and to separate the buildings of the telephone 
svstem from the telegraph system. The alternative would be that the 
If that were 

so, it would mean taking over £1,000,000 a vear loss on the telegraphs 
and the total break up of the whole organisation of the Post Office system. 
И the telephones were under one authority and the telegraphs under 
another it would result in so wasteful a system, a svstem giving rise to 
so much friction among the oflicials who had to deal with the two services, 
. Of all the 

various proposals made in regard to the telephone system this proposal 
of a separate telephone authoritv seemed to him to be by far the worst 


That 
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the whole, terminable annuities were eminently the right financial 
weapon to deal with a transaction of that particular kind, for they would 
fix a date by which the capital liability would be extinguished. He was 
glad to learn from the speech of the Postmaster-General that some of the 
rather fierce controversies which raged round the two agreements were 
definitely closed, and that the Government which made those agreements 
had been justified alike by experience and by the verdict of their suc- 
сезяогя. He entirely agreed with what the right hon. gentleman had 
said about the municipalities and the telephone system. — If the telephone 
system was to be worked by a public authority at all, and he agreed that 
it must be, it must be worked by a national authority. No other autho- 
rity could deal with the whole country, reconcile all the interests that had 
to be reconciled, and make the system a thoroughly national system. 
He was not quite certain that, if they had a perfectly free hand to do as 
they pleased, it would not be wise for the House of Commons, even at 
that stage, to create a telephone authority national in character, acting 
under powers conferred by Parliament, but not subject to the same kind 
of perpetual pressure that every Postmaster-General was exposed to in 
that House. That, however, was not now a question of practical politics, 
and he desired to support the Postmaster-General in first creating an 
efficient public telephone service and then in maintaining it at the highest 
level of public utility. He differed from the right hon. gentleman when 
he said that the service was not to be worked for a profit. There were 
systems of public utility which must be worked even at a loss, but in his 
opinion the telephone service was not one of them. He did not want to 
dogmatise on the exact amount of profit, but thought that it might be 
taken at 5 per cent. on the capital outlay. Part should be devoted to the 
benefit of the taxpayer as & whole, at whose risk the work was being 
carried оп. When the change came in the rates charged for the service, 
he hoped that he would bear in mind the case of the small user and would 
lower the minimum rather than the maximum charge. "The only thing 
that he regretted in the absorption of the system by the State was the 
great addition it entailed in the number of State employés, which might 
prove a possible danger to public life. Whether they warded off that 
danger depended on the ability of the House to remember that it was the 
guardian of the interests of the nation, and that they must not be sacri- 
ficed to the interests of individuals, however well organised or clamorous 


they might be. 
Mr. T. Loven, Mr. Тоумзох-Наскз, Mr. HELME, Мг. Stvart-WoRTLEY 


and Mr. PETO also took part in the discussion. 

In reply. Mr. Н. SAMUEL said the agreement between the Postmaster- 
General and the Telephone Company was that the pavment of the pur- 
chase money should be made in the form of annuities. The company, 
however, had made representations since to the "Treasury that those 
securities were not of a character readily marketable, and they would 
prefer to have the payment made in the form of Exchequer bonds. Thev 
were prepared to meet their views in that respect, the amount of money 
involved being very small, and accordingly powers were taken under the 
bill for the Treasury either to issue annuities or Exchequer bonds payable 
within a period of not more than 20 vears, As regards the staff, he wished 
to make it clear that of course if а person had entercd the service of the 
Telephone Company a week or а month before the transfer he would not 
be entitled to have the two years’ service added. Many of the under- 
takings which had been given were of а character which it would be 
exceedingly difficult to put into the form of clauses, but, just as he was 
honouring the promises given by the present Lord Derby, and even going 
beyond them, he had по doubt that any successor of his would honour 
any undertaking he had given across the floor of the House. The officers 
of the company who were not placed on the establishment when thev 
were transferred would receive a compensatory allowance. ‘There would 
be no medical and no literary examination for the servants who were 
transferred. It was impossible to give any accurate forecast of how 
many years it would take before the full development of the svstem to 
which he looked forward could be secured. That must depend on the 
rates to be charged and tho efficiency of the service, and the rates would 
depend on what they would have to pay the company. Therefore thev 
had every reason to hope that the price would not be at all an excessive 
one, for the lower the price they had to pay to the company the more 
cheaply they would be able to supply a service to the subscribers, and the 
more rapid the telephone development would be. 

The resolution was then agreed to. 


GREATER LONDON RAILWAY BILL. 


This Bill has been under consideration by a Select Committee of the 
House of Commons, and on Friday the Committee sanctioned the por- 
tion of the proposed line from Northolt to Victoria and Albert Docks, 
but disallowed other portions. 

The CHAIRMAN (Sir J. Compton-Rickett) said the Committee were 
not satisfied with the promoters’ case in regard to the cost of con- 
structing the line, nor with regard to the anticipations of income. 
They could not believe the trade to and from the docks would 
continue to go down the Thames. They did not think it desirable that 
a large amount of trade should be carted through the congested streets 
of London to outside destinations, and considered that some such line 
should be constructed, because a large increase of trade immediately 
would tax the present means of communication to the point of conges- 


The case of Tilbury did not appeal to the Committee so strongly 
The Committee, there- 


At 


tion. 
as the case of the Victoria апа Albert Docks. 
fore, disallowed the section of the line between llford and Tilbury. 
the other end of the proposed line the Committee were not satisfied with 
the evidence as to north and south traffic or that the present means of 
communicatiom were congested. They considered that Feltham was 
not a good place for a congeries of railways to the south, and that in the 
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trade anticipated the promoters would be disappointed. They dis- 
allowed the portion of the line between Feltham and Northholt. The 
Committee hoped that the Great Western and Greater London Cos. 
would find it mutually desirable to arrange a passenger service from 
Paddington to the north and west of London, and they hoped that the 
junction with the Great Northern would affect: passenger arrangements 
between King’s Cross and the City. The Committee would leave to 
the Greater London Railway optional rights to make Junctions on con- 
dition that all junctions affecting main running lines should be flying 
junctions, The line should be made within a reasonable time, and the 
Committee hoped no extension of time would be granted in the future. 
There should be a limitation for substantial construction to the satis- 
faction of the Board of Trade in three years, and two-thirds of the capital 
should be raised in two years. The portion of the line sanctioned would 
extend from Northolt to the Victoria and Albert Docks. 


RAILWAY SIGNALLING AND ACCIDENTS. 

In the House of Commons on Friday. Mr. Wardle raised a discussion on 
the administration by the Board of ‘Trade in reference to the number of 
hours worked by railway men, urging that instead of n standard of 12 
hours per day there should be one of 10 hours. He said that the question 
of accidents on railways was still a serious one for the men concerned. 
The Board of Trade did not seem to realise what their powers were, ог 
they were slow in carrying them out. On the whole of the railways there 
were only 10 inspectors. There was great need of further inspection. 

Мг. J. H. Tuomas said that since 1907 there had been three or four 
serious railway accidents, and the Government inspectors who inquired 
into these disasters attributed them to the failure of the men to observe 
гше 55. While strict observance of the rule might have prevented those 
accidents, it was impossible, under modern conditions of railway life, to 
give effect to it because it was not only dangerous and obsolete, but abso- 
lutely impracticable. The rule made it compulsory on the part of either 
fireman or guard of a train immediately the train reached a signal- box to 
proceed to the signal- box in order to remind the signalman that they were 
there, so that the signalman should not permit another train to run into 
them. "he! Board of Trade ought to abolish the rule, and compel rail- 
way companies to adopt some of the many mechanical appliances now 
available. 

In reply, Mr. S. Buxton said that, while not wishing to minimise the 
importance of the question of accidents, he would point out that, espe- 
cially in the last 10 years, there had been a substantial reduction in the 
number of fatal accidents. As to non-fatal accidents, the increase was 
not 80 great as had been represented, because a large number of small 
accidents formerly not recorded, were now brought into the return. The 
Board of Trade had not found that the staff of inspectors and sub- 
inspectors was insufficient to cope with the work. He had been in com- 
munication with the railway companies in regard to the rule which re- 
quired that, if à train was detained, the guard or fireman should walk to 
the signal box and speak to the signalman, so as to make sure that he 
was aware of the position of the train. Having regard to the improve- 
ments there had been in telephonic and electric communication, the 
Board thought that danger might bo avoided by the use of appliances, 
and wrote to the companies pointing this out. Many of the companies 
had done a great deal in the way of fitting these mechanical appliances, 
but others had not done as much as lay in their power. The suggestion 
had been made that the Board of Trade should compel railway com- 
anies to fit these appliances; but the Board had no power to do во, and 
he hoped that it would not be necessary for them to seck such power. 


Electric Traction on Standard Railways. Last week Mr. 
C10274 MONEY asked the Prime Minister whether his attention had been 
directed to the fact that German producers already possessed the advan- 
tage of cheaper railway rates than were available here, that Germany Was 
now entering upon a vigorous policy of railway electrification, that 
electrification would give, in addition to still lower railway rates, cheap 
supplies of light, heat and power for industrial and social purposes; and 
if, in view of the increasing handicap which British producers and traders 
would soon suffer in these respects, he could say whether the question of 
railway nationalisation was engaging the attention of His Majesty's 
Government. 

Mr. ASQciTH. in а printed reply, said he understood that railway rates 
were to some extent lower in Germany than in this country, but it was 
difficult to make an effective comparison. Steps were, he believed, being 
taken to equip portions of the German railways for electrie traction; but 
а cheap supply of electric power for other industries did not necessarily 
depend on the electrical equipment of railways. He was unable to pro- 
mise legislation with a view to railway nationalisation, 

Telegraph (Construction) Bill.- ‘This Bill was read a second time in 
the House of Commoims on Menday. In moving the second reading, the 
Postmaster-General (Mr. Herbert Samuel) said it was a purely depart- 
mental measure of no general public interest. It dealt with telegraph 
Jines and cables crossing railways and canals, and relieved the Post Office 
from payment for their maintenance in cases where those services were 
not rendered. 


a кыс сте ссни 
London Electric Railways.— On the Ist prox. the London Eleetric 
Railway Co. will introduce season tickets on the Baker-street and 
Waterloo, the Great Northern and Piceadilly and Hampstead lines, 
Tickets will be sold to cover all journeys where the ordinary fare 
js 2d. or over, and will be sold. at half rates to children under 15 years 
of age, to students, apprentices and junior clerks up to the age of 


18 years. 
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LEGAL INTELLIGENCE. 


British Westinghouse Electric & Mfg. Co. (Ltd.) v. Electrical Co. (Ltd.) 


On Saturday Mr. Justice Swinfen Eady delivered his considered judg- 
ment in this action, relating to an alleged infringement of letters patent 
No. 18,786 of 1902, for " Improvement in electric аге lanips," granted to 
Hugo Bremer. 

Defendants denied infringement and disputed. the validity of the 
patent. 

Mr. Justice SwiNrEN Expy. in giving judgment, said the validity of 
the patent had come into question in a former action between plaintiffs 
and one George Braulik, when the patent was upheld by the Court of 
Appeal. But the evidence in the present case was different, and the 
alleged infringement was a different lamp. The patentee stated in the 
specification that his invention related to electric are lamps of the kind 
in which the electrodes were inclined to each other, and both pointed in 
the downward direction, the are being formed at their lower extremities, 
and he claimed as his invention an arc lamp having downwardly pointing 
electrodes. and provided. with beth downward and horizontal feed 
mechanism, so arranged that а certain amount of operation of the 
horizontal feed mechanism takes place before the downward feed mecha- 
nism is permitted to operate, subject, however, to the disclaiming 
note, which was as follows: “ The lamps to which this, my inven- 
tion, applies are of the type in which the current is supplied to the elec- 
trodes through electrode holders in which the upper end of the electrodes 
are firmly clipped. and which are capable of being lowered simultaneously 
through the same distance, and about one of which the corresponding 
electrode can swing under the action of a device acting near its lower end, 
and Е limit my claim to lamps of this description.” It was determined 
in the former action that there was no substance in the objection as to 
insufticiency of specification, that the letterpress was clear and intel. 
ligible, and when taken in connection with the figures rendered it per- 
fectly easy to understand the invention, notwithstanding certain trifling 
inaccuracies in the drawing which were not of a kind to cause difficulties 
to any electrician. The exact nature and extent of the invention, ав 
described in the specification and shawn in the drawings, was considered 
in that action, and reading the claim with the text of the specification 
it was determined that the claim was limited to the invention so described, 
and the exact limits of the claim were pointed out. He was bound by 
the construction put upon the specification by the Court of Appeal in 
the former action. И was urged. however, that the Janguage of the plea 
of insufficiency was different in the present case from that in the former. 
and that if the patentee intended a floating feed the language of lin 
specification was very inappropriate for that purpose. But that point 
was covered by the previous decision. The floating feed involved а 
lamp being so adjusted as to meet the variations of current arising from 
the irregularities and the resistance due to the irregularities of the 
carbons. The mechanism shown and claimed т the specification. was 
capable of instantaneously adjusting the electrodes so as to compensate 
for the irregularities in them, and thus keep the light steady. She 
mechanism which struck the are was capable of alternately shortening 
and lengthening the are as the variations of the electrodes required, and 
it was that improved mechanism which rendered. the lamp capable © 
Instantaneous response to changes of resistance in the are. It was gaid 
that there was no evidence of utility in the present case, but the sale о 
the “ Excello ” lamp was proved by Mr. Marshall. ‘That lamp was made 
substantially in accordance with plaintiffs’ specification, and was the 
pattern being sold commercially at. present, and the manufacturers had 
already paid royalty on nearly 20,000 lamps to the owners of the patent 
m question, Jt was urged that some lam p manufactured and put on the 
market by plaintiffs themselves proved a failure, but he had no evidence 
of what that lamp was. И was then contended that plaintiffs patent 
failed for want of novelty, that the invention had been anticipated, 9T 
at all events, having regard to common knowledge, there was no subject 
matter. With regard to Graham’s lamp, he was satisfied that he did not 
contemplate or intend, or describe any arrangement intended to obtain 
a floating feed. The action of his mechanism was what had been referred 
to as " sudden death " action. "here was no indication in the specifica 
tion of floating or of any advantage or benefit being gained by an) 
horizontal movement of the carbon beyond striking the are. The essene? 
of his invention was his deviec for regulating by an electromagnet the 
escapement, so as to provide for the knife edge being alternately engaged 
with and released from the series of pins, and thus regulating the fee 
of the carbons. The patentee’s mode of regulating the length of the are 
was by regulating the downward feed. and not by obtaining any bet 
zontal floating action, Although a model of Graham could be made во 
that it would float, there was, in his opinion. no indication of obtaming 
a floating feed in Graham's specitication from beginning to end. Crosby 
is much further ой floating than Graham, and might be dismissed. i 
the reason and upon the grounds set forth in the judgments of a 
Justices Moulton and Buckley in the previous case. Wright 5 p 
was for a magazine electric are lamp. tlie object being to provide a jam] 
with a series of carbons arranged in magazines, and also having а беп 


к r . : > hey 
main for automatically feeding the carbons one after the other 7 и 
Е : M . rr N Thomp- 
were consumed, 1t seemed quite a hopeless lamp. Prof. S. P. Tv Ms 


son said that if you made the lamp with magazines it would be а very. P 
lamp indeed or badly balanced. With regard to floating. the extreme 
positions of the electromagnetie mechanism would vary 1n accordant 
with the number of carbons in the magazine, and the points of EUR 
would vary also. It was urged that defendants really admitted th 
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Wright floated, but Mr. Swinburne's evidence amounted to this—that 
if the lamp did float the feed would become hopeless, because one carbon 
would go before the other, and that the only way to make the lamp work 
would be to arrange it so that there was no floating in the ordinary work- 
ing, and that when it did feed it fed both carbons. Jamin was also 
referred to, but it seemed to have little if any bearing on the case, and 
the evidence about it was not elaborated. The carbons were not inclined 
but parallel while burning. and were only inclined to strike the arc. 

The real contention of defendants was that the substance of plaintiffs 
patent was to be found in Graham, Crosby and Wright taken together 
and adding common knowledge. In his opinion that contention could 
not be supported. Plaintiffs’ invention was for a lamp of a certain 
definite type, and was a distinct advance upon everything that had gone 
before; it had enabled flame are lamps to come into general and com- 
mercial use ; it had yiven to a definite type of lamp а floating horizontal 
feed in a definite manner and superior to anything which had gone before. 
The invention was new and useful, and subject matter for а valid patent. 
The infringement seemed clear. Defendants had in substance taken 
plaintiffs lamp, although with variations; they pivoted the guides, 
with the result that there was a larger mass to be moved. But. it could 
make no difference in principle whether one merely moved the electrode 
and its holder or whether one regarded the whole frame as being the 
electrode holder, pivot that, and then operate it as near the bottom as 
possible. Such a variation was covered by the doctrine of mechanical 
equivalents. The horizontal floating was obtained by a similar method 
in each case. The result was that plaintitfs succeeded, and were entitled 
to the relief claimed. 

Mr. WALTER: lask for an injunction, an enquiry ав to damages and 
delivery ир. І also ask for a certificate of the particulars of breaches, 
and also that the validity of the patent came into question. 


His LongpnsuriP granted the application and, by consent (if notice of 


appeal is set down within 14 days), the operation of the order, so far as 
the delivery up was concerned, was suspended until after the appeal has 


been disposed of, but no stay as to costs. 


а 


W, Canning & Со. у. Northern Flexible Metallic Tube Co. 


On Monday and Tuesday Mr. Muir Mackenzie, official referee, heard 
this action to recover the balance of the price of an electric galvanising 
plant for galvanising iron strip. Defendants alleged that the plant was 
defective and counterclaimed for damages. 

Mr. T. TERRELL, K.C., said the question to be decided was whether the 
plant supplied was efficient for its purpose. Plaintiffs contended that it 
was, and that if any defects did arise they were caused by want of skill on 
the part of defendants’ employés. He explained that flexible tubing 
was produced by a process of coiling long iron strips or ribbons, a thin 
strip of rubber material fashioning the joints. 1t was necessary to pro- 
tect the tubing, when made, from ravayes of rust, and that was done by 
galvanising it or giving ita thin coating of zine. In 1908 defendants were 
desirous of procuring a galvanising plant for galvanising their own strip, 
which hitherto they had not done. Plaintiffs agreed to supply the plant. 
Counsel explained the process of galvanising and said that the strips of 
steel wire passed through a tank containing a carefully prepared solution. 
Ап electric current. passed from the anode in the tank through the solu- 
tion to the steel strip which formed the cathode and deposited on the 
strip a coating of zine. The electric energy was derived from a dynamo 
and the current used had to be carefully regulated. After plaintiffs had 
put down the plant in 1909 at a cost of £260, it was tested on Feb. 21 and 
described by defendants as * very satisfactory." In April they wrote 
still saying it was satisfactory but complaining that the zinc coating ob- 
tained was too dark, and asking plaintiffs’ advice. Plaintiffs wrote asking 
for samples of the solution, &c., defendants were using but did not yet 
them. Hearing no more, they rendered their final bill, but defendants те- 
fused to pay, contending that the plant was not satisfactory. 

Mr. Geo. A. Darsy, electrician in plaintiffs’ employ, gave evidence as 
to visiting Bradford to test the plant after it had been put down. Such 
plant needed careful watching to see that the electric current used was 
kept quite steady. He saw the plant while passing a quantity of steel 
strip through it. It did the work of galvanising very well, and defendant's 
representative ex pressed himself as quite satisfied with it. When he went 
down at a later stage, after the dispute had arisen over the settlement of 
the account, he found the plant їп a very dirty and rusty condition. 
Tt. was an eyesore compared with the condition the plant was in when 
plaintiffs handed it over. Changes had been made in the working of the 
plant which seemed to suggest that defendants had been trying to expe- 
riment with и. If the plant had been properly cleaned, put into working 
order and skilled men to attend to it, it would turn out perfectly gal- 
vanised steel strips. 

Cross-examined by Mr. Waran, K.C., for the defendants, witness ad- 
mitted that he had not worked similar plant to the one in question any- 
where else. He was testing it for four and a-half days. It was necessary 
for the sawdust through which the steel strip passed for the purposes of 
drying, to be moved about to prevent that nearest thestrip from becoming 
sodden. There was по mechanical device to do that on the plantin question. 
If there had been it would have been an improvement no doubt, but it 
would have put up the cost of the plant. The man attending the plant 
could have done that. If not properly dried by passing through the saw- 
dust the strip would not be properly galvanised and rust would be pro- 
duced. As to the suitability of the solution used in the electrolyte, he 
Baid the use of the hydrometer was not sufficient to test. whether the solu- 
tion had been made up properly. 

Мг. H. Вижу, electrician in plaintiffs’ employ, said that in testing the 


plant of this character it was necessary to find out the best current 
density required. He helped last witness to test the plant in question. 

Mr. Wm. S. RAwsos, consulting electrical engineer, said he had exa- 
mined the plant and was of opinion that with proper supervision it 
ought to work satisfactorily. He did not think that the zincing would 
take on a dark colour in the electrolytic tank. He had seen the zincing 
come out porous when the current had been excessive. There was a 
switchboard and a resistance, and from the switehboard the operator 
would from time to time regulate the strength of current sent through 
the electrolvte. 

Cross-examined, witness said, given reasonable supervision, a two hours' 
test was sufficient to вее whether the electrical portion of the plant would 
work properly. Не denied that the strip would show a black appearance in 
the electrolytic bath unless the current density was reduced to а very 
small minimum indeed. With the exception of rust on the original strip 
it would not become dark by reason of inetlicient cleaning in the processes 
through which it passed. If the speed at which the steel tape was passed 
through the plant were increased it would be reasonable to increase the 
electrie current density in order to maintain a uniform zinc coating on 
the strip. Не agreed that the effect of hydrochloric acid on zine would 
be to dissolve the zinc. It would not be a proper method to line boxes 
where hydrochlorie acid was washed off the stecl tape, with zinc. Не 
should not have used zine. И the current was maintained at a proper 
average he could not account for the strip coming out dark in places 
and subsequently rusting. Even if the swillers were not properly 
acting and the felt wipers did not take away all the caustic solution or 
acid, it was difficult to say whether they might not cause part of the 
strip to be darker in colour than others. 

Mr. GEORGE ARTHUR Рорк, works manager of plaintiffs, stated that 
he was associated with the design of the apparatus in question. The 
general principle of the design could not be followed in the case of de- 
fendants' plant because of want of space. 

Mr. Ws. E. Huaues said plaintiffs gave him samples of steel strip 
galvanised and not galvanised for testing. Witness had been asked to 
find out what would be the quickest time and lowest current used in 
which to produce a deposit similar to that on the galvanised sample sent 
to him. With the aid of Sir Wm. Prcece's process he had found that by 
using one-tenth of an ampere on a foot length of } in. strip for a period of 
10 or 15 minutes he obtained the deposit of zinc desired. He examined 
the plant in question on Feb. 8, 1911, at Bradford. It was in a filthy 
condition. Не thought that if the plant had been properly worked under 
efficient supervision the results would have been satisfactory. 

In cross-examination he said from what he saw the dynamo was quite 
sufticient for the purposes of supplying current, the electrolyte was satis- 
factory and the pickling tank and swills were suitable. Too much or too 
little electric current would make the zinc deposit on the steel tape darker, 
certainly too much time would. 

Hearing adjourned till Monday. 


——  — 


National Telephone Co. (Ltd.) v. Postmaster-General. 


The Court of Appeal (the Master of the Rolls and Lords Justices 
Farwell and Kennedy) continued the hearing of the cross appeals in 
this case. 

Sir ALFRED Cripps, for the company, submitted that sub-clause a 
of clause 3 of the specification applied to both competitive and non- 
competitive areas. It was most important to bear in mind that as regards 
а the test was whether the plant was of the prescribed construction or 
specified in the list in the schedule to the agreement of Feb. 2, 1905. No 
objection could be taken to plant in the list, even if it was not construeted 
according to specification. Then by 5, in competitive areas, what was 
taken out of a was plant, whether constructed according to specification 
or not, if it was not suitable to the Postmaster-General's system at & 
particular date. As for land and buildings, land was not to be bought 
and buildings were not to be constructed after 1905 without the consent 
of the Postmaster-General, but in competitive areas the assent did not 
protect the company if the buildings were not suitable. It could, of 
course, he contended that certain buildings were not suitable to the 
business that the Post master-Gencral proposed to carry оп. It was admit- 
ted that plant in the list could not be objected to under а All. that b 
provided was that construction according to the specification was no longer 
а protection to the company. That did not give the Postmaster-Gencral 
the right to object to plant in the Jist as unsuitable to his requirements. 
The test of suitability was suitability to the system of the Post 
Office on a particular day. That excluded suitability to the Company's 
system. Suitability. therefore, had to be considered with reference to 
that limited test, and if in these circumstances it were construed as 
meaning necessity, the result would be absurd, because no portion of the 
company's plant could be said to be necessary to the Post Office. With 
regard to the notices, it must be remembered that the onus was on the 
company to obtain an award before a certain date that plant objected to 
was suitable. The notice, therefore, ought to be such that a reasonable 
business man on receiving it could decide whether it should be accepted 
or not having regard to his business interests. He contended that if a 
piece of plant was suitable for the requirements of the Post Office on 
Dec. 31, 1911, it did not become unsuitable merely on the ground of 
redundancy. If the test of the Post Office requirements was, what plant 
was required on that day, both services would be working on that day 
and it could not be said that plant which was actuallv in usc was not 


With regard to notices, the Postmaster-General had obtained 


required. 
That, 


for himself the advantage that he could give notices of objection. | 
however, did not entitle him to put on the company the burden, which 
might be extremely onerous, of finding out what was included in the 


434 THE ELECTRICIAN, JUNE 23, 1911. 


notice. It was for the person who gave the notice to make plain what 
he was objecting to. It was no answer to say that the matters were во 
complicated that it would be impossible for the Postmaster-General to 
do that. The more complicated the matter, the more necessary was it 
that the notice should be such that a reasonable man of business could 
act on it. If it was impossible to give such a notice, then it was impos- 
sibleto givea valid notice at all. There were a large number of matters 
in respect of which а valid notice could be given, but there was no reason 
for holding valid a notice on which no reasonable man of business could 
decide whether he should accept or contest the notice. 

On Tuesday the Attorney-General having concluded his reply on 
behalf of the P.M.G., theair lordships reserved judgment until June 28th. 


Potts v. Metropolitan District Railway Co. 


At Westminster (London) County Court. on Friday, before Judge 
Woo Ifall and a jury, Wm. Potts sued defendant company for damages for 
personal injuries alleged to have been sustained through his having re- 
ceived an electric shock while standing on the platform at. Putney Bridge 
station. 

Mr. Nimmo (for plaintiff) said that on Dec. 8 last his chent went to 
Putney Bridge station to catch a train to Southfields, There had been а 
heavy fall of rain shortly before, and on the platform there was a small 
puddle of water. Plaintiff walked to within 21 ft. or 3 ft. of the edge of 
the platform, and was standing in the puddle when he suddenly received 
an electrie shock of so severe a character that it precipitated him on to the 
permanent way. As a result he sustained serious injury. The explana- 
tion of plaintiff's unpleasant experience was that the heavy rainfall had 
caused the tape or covering of the electric cable to become so saturated 
that the current leaked from the “live” rail and passed through the 
girder and concrete, which formed the platform, to the water—a natural 
conductor—in which plaintiff was standing. 

After hearing plaintiffs evidence, 

Mr. A. Е. CoorER, engineer to the defendant company, said he ex- 
amined the cable after plaintiff had received the alleged shock, and found 
not the slightest trace of there having been a leakage. Had there been a 
leakage the current would have gone nowhere, except to earth, and the 
fact that plaintiff stood in water on the platform rendered him in no way 
liable to receive a shock. It was possible that if plaintiff from some un- 
explained cause fell off the platform on to the ** live" rail he might have 
received a slight electrie shock. 

His Нохосв said the allegation that there must have been a leakage of 
electric current had not been satisfactorily proved, but even if there had 
been. the expert evidence was distinctly against the current. having 
travelled to the station platform. Going further and presuming that 
plaintiff did receive an electric shock in the way he alleged, could it be 
said that the railway company had been guilty of negligence, seeing that 
the leakage was described as resulting from a sudden heavy downpour of 
rain * | 

The jury, after a few minutes’ deliberation, found for plaintiff. award- 
ing him £50 damages, and judgment was entered for that amount, with 
costs. 


ранио 


Belfast Corporation v. Cavehill & Whitewell Tramway Со. 


A Divisional Court of the King’s Bench Division, Dublin, delivered 
judgment last week in this application by the Corporation to set aside 
the award of Mr. Macassey, arbitrator appointed to settle the amount of 
the purchase money to be paid by plaintitfs for the company's under. 
taking. | 

» The CHrer Bano, in delivering. judgment, said the question. was, 
first, what was the basis upon which the award was made ? And, secondly, 
was that the true basis’? He had arrived at a clear conclusion that the 
basis upon which it was made appeared upon its face. He had come to 
the conclusion that the award was made upon a wrong basis, and conse- 
quently that there was jurisdiction in the Court to set it aside. The 
statement in the award was that the arbitrator had valued the under- 
taking as a going concern, ascertained as а revenue-producing under- 
taking, and that on such construction he was bound to assess the value 
on the basis of capitalising the revenue which the transferred. under- 
taking was capable of producing. He considered he was precluded from 
having regard to any circumstances other than the circumstances of 
a maintainable revenue which the undertaking was capible of producing 
and the number of years’ purchase to be taken for ascertaining the 
capitalised revenue. He declared that he had not adopted the construc- 
tion contended for by counsel for the Corporation, and that in arriving 
at the value, which he fixed at £56,155, he had had regard not merely to 
the circumstances of the maintainable revenue which the transferred 
undertaking was capable of producing and the proper number of years’ 
purchase, but to all the circumstances of the ease to which he could 
properly have regard, assuming the construction contended for by the 
Corporation was not the true construction. Therefore if that was the 
true construction of the agreement he had acted on a wrong basis. The 
true mode of arriving at its value, in the opinion of the Court, was first 
by ascertaining what was its net annual value, what could be made out 
of the thing to be rented and then by capitalising the rental value of the 
undertaking. He was not to be taken as laving it down that it was the 
amount of rent that could be obtained if let, because the profit that could 
be made by a tenant would be part of the protits that would be made by 
the company or Corporation, and that element of profit was an element 
that would be taken into consideration. The arbitrator would be bound 
to take into consideration the reasonable probability, having regard to 
all the cirenmstances of the case, of the actual profit in previous усатя 
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either being increased or diminished or continued, and in that way he 
might arrive at an average sum which would fairly represent what would 
be the average income for a number of years, and then capitalising and 
putting upon it such a number of vears’ purchase as he thought ought 
to be given in the circumstances. Accordingly the Court held that the 
award should be remitted back to the arbitrator, and they would extend 
the time for making tha award to Nov. 1 next. They would give no 
costs. 


— 


Arbitration as to Laying Power Mains. 


At Batley last week Mr. W. Н. Patchcll sat as Board of Trade arbi- 
trator to hear an appeal by the Yorkshire Electric Power Co. against the 
refusal of Batley Corporation to give consent to the laying of electric 
mains in Bradford.road in connection with th» Company's scheme for 
the ext^nsion of their cables from Dewsburzy to Gomersal. 

Мг. W. B. WOODHOUSE, envineer and manaver of the company. stated 
that the mains were intended, primarily, to serve one mill in Soothill, and 
he quoted from the company’s Acts to show that they had power to 
supply energy and lay mains in Batley. 

The Town Clerk (Mr. J. H. Склїк) pointed out that it was specially pro- 
vided that the company should not lay mains except with the consent in 
Writing of the Corporation. 

Mr. WoonpHovsE stated that in the Soothill Upper area the company 
had power to supply without consent, that power being preserved in the 
amalgam ition order, so that both the company and the Corporation had 
power. in competition, to supply. ‘The company had made an agreement 
with the owners of the Union Mills to supply energy, and he contended 
that the company’s supply was more suitable than the Corporation’s. He 
asserted that the Corporation’s supply on the borders of Soothill was not 
satisfactory. 

Mr. CRAIK contended that an alternative route for the company’s main 
was practicable, and that Bradford-road was so full of tramways, gas and 
water mains, electrie mains and sewers, that there was not room for any 
more. 

Evidence was called on this point, and after Mr. Woodhouse had re- 
plied, asserting that the alternative route would be a mile longer than the 
one proposed, the inquiry closed. 


Rail-less Trolley Traction.— The official opening of the Leeds and 
Bradford reil-less trolley routes took реле on Tuesday. ead subse- 
quently those who took part in the proceedings lunched together 
at the Town Hall, Leeds. 

There were about 200 guests at the iun Лет: The Lord Mayor of Leeds 
(Mr. Wm. Middlebrook, М.Р.) presided, and amongst others present were 
the Lord Mavor of Bradford (Mr. J. Moser), Sir Wm. Clegg (Sheffield). 
Mr. Е. Priestley (chairman of Bradford ‘Tramways Committee), Ald. C. F. 
Tetley (chairman of Leeds Tramways and Electricity Committee), Ald. 
Smithson, the Town Clerks of Leeds and Bradford (Mr. В. Е. Fox and 
Mr. F. Stevens), Mr. J. B. Hamilton (Leeds citv tramways manager) and 
Mr. €. J. Spencer (B-adford city tramwavs manager). 

Sir WILLIAM CLEGG, chairman of the Sheffield ‘Tramways Committee. 
proposed “Success to Rail-less Trolley Traction." Не offered to Leeds 
and Bradford his hearty congratulations оп being pioneers of this new 
system of traction. He believed that their venture would be most sue- 
cessful, but whether they would be as profitable as ordinary tramways 
he was a little doubtful. He was certain that the advantages of the 
rail-less system would outweigh any financial difficulties that might 
present. themselves. 

Ald. C. F. ''krr.kev responded to the toast. He regretted, however. 
that they had had to go to such distant countries to find the latest develop- 
ments in traction, at a time when the enterprise in England was in some 
directions as great as ever, and when capital and mechanical skill were 
not less. Referring to the extraordinary development in electric traction 
during the past 20 years, he remarked that the first trolley system was 
started in America in 1888, and three years later the British Thomson- 
Houston Co. started a trial line from Sheepscar to Roundhay. in Leeds. 
From those small beginnings had grown the splendid success of munt- 
cipal tramways, and he could not imagine that anyone who Ваў the 
traction of 1891 realised what the next 20 years would bring about. He 
hoped that complete success would attend the new system, and that its 
advantages would be fully appreciated. However, he was glad to think 
that they had joined with Bradford in being the pioneers of that great 
movement. 

Mr. E. Priestixy also responded. ‘They were inaugurating what he 
believed would be a very suecessful means of traction. Не believed that 
both Leeds and Bradford would go forward to success in the working 0 
the system, which, as had been pointed out. had very material advantages 
for special routes. One advantage which had not been mentioned was 
that if the service on any particular route proved unprofitable the equip 
ment could easily be moved to another. He believed that the example о 
Leeds and Bradford would be speedily followed by other towns. — 

The equipment of the route along Sticker-lane, Bradford, awaits T 
inspection of the Board of Trade, and a public service cannot be startec 
until that inspection has been made. 1t is proposed as a start to run 3 
half-hourly service with two cars, one of which has still to be completed. 
Later other cars may be added and the service reduced to 20 minutes, ot 
even less. ‘he cars are single deckers, constructed to hold 28 passen- 
gers, and they are driven by two motors, each of 20 H.P. Тлеу run 
smoothly on wheels with solid rubber tyres, and if necessary they can 
be steered to the extreme edge of the road. "he fare of the single journey 
has been fixed at a penny. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. | 
BRITISH NOTES. 


Application for Extension of Patent. —The Automatic Telephone 
Co. are opplying to the High Court for extension of the period of the 
patent No. 809/1898, for “ Improvements in calling devices for 
telephone exchanges. Application will be made on or after July 29 
to the Court for & time to be fixed for the hearing of the petition. 

Bethnal Green (London). — The Council have decided to appoint a 
consulting engineer, at 2 fee of not more than 50 guineas, to report 
upon а municipal scheme for the distribution of electricity in the 
distriet, energy being taken in bulk from a neighbouring Council. 

Birmingham.—The Tramways Committee are in negotiation with 
the City of Birmingham Tramways Co. for the acquisition of the com- 
pany's undertaking in Aston, Yardley, King's Norton and other dis- 
triets in the Greater Birmingham area. | 

Ewell.— Epsom Council have applied for an order to enable them 
to give a supply of electricity to сегёгіп premises in this district. 

Glasgow.—At a special meeting of the Corporation last week the 
Tramways Committee recommended tht the application of the 
motormen and conductors for г, 48-hour week (instead of 54) and 14 
deys’ holiday with pay (instead of 5) be not entertained. "EE 

It was also recommended that the department continue to arrange the 
duties and reliefs of motormen and conductors so that the average time 
actually spent on the саг would be as near as possible eight hours per day ; 
also that the day's work of motormen and conductors be, as far as prac- 
ticable, divided into two shifts, and that the number of long shifts be kept 
at the minimum. The committee further recommended that during the 
first, second, third and fourth six months the rates of pay remain as at 
present, these being respectively 4s.. 4s. 2d., 4s. 4d. and 4s. 6d., but. that 
in the third year they be increased in the fifth six months of service from 
4s. 8d. to 4s. 104., in the sixth six months from 4s. 104. to 5s., in the 
fourth vear from 5s. to 5, 2d., in the fifth year from 5s. 2d. to 5s. 4d. and 
thereafter from 5s. 4d. to 5s. 6d.; conductors with over five years’ 
service who have not qualified as motormen to be raised from ds. to 5s. 2d. 
The extra cost to the department in wages would be about £5,500, and 
this sum, added to the recommendation for increases already adopted by 
the committee, would make the total net increase £9.000. 

Hastings.—The Council have applied for sanction to a loan of 
£580 for mains extensions. 

Menai Bridge.—The Council have entered into an egreement with | 
W. E. Perry for the erection of electricity works for publie and 
private lighting. 

Merthyr.—The Council have appointed a committee to consider 
the question of approaching the Merthyr Electric Traction & Light- 
ing Со. with в view to escertaining whether they were disposed to 
sell to the Corporation the whole of their undertaking within and 
edjecent to the borough. The committee is also to report upon the 
edvisability of applying for powers to construct гл electrie tramway 
or other mode of conveyance along the main road between Merthyr 
end Treharris. 

Nantwieh.—The Rurel Council have granted permission for 
Crewe Council to lay mxins in the district so as to supply current to 
the new County Training College and the new Postal Sorting Office. 

Southampton.—The salary of the station engineer (Mr. J. B. B. 
Howat) hos been increased to £215 per алпи. 

Stockton-on-Tees.—An unopposed inquiry wes held here on 
Thursday last into the epplication of the Council for sanction to 
borrow £6,750 for additional plant et the electricity works. 

Theft of Electric Cable.—4At Dublin City Commission lest week 
two men named Meyne and Kavanagh were found guilty of stealing 
11 coils of electric cable from the Technical Schools. The cable was 
being used in connection with the electric lighting installation for a 
new building. Each prisoner was sentenced to six months’ im- 
prisonment. 

Weaverham.—The Rural Council have consented to overhead 
meins being used by a private company to supply current at Weaver- 
ham, Acton and Acton Bridge. The scheme will be carried out by 
Мг. A, J. Leigh, Northwich. ў 
‚ Wombwell.—The Council will apply for a provisional electric 
lighting order, the area to include Darfield. An order is also being 
applied for by the Electrical Distribution of Yorkshire. 


COLONIAL AND FOREIGN NOTES. . 
Australasia.—The Agent-General for New South Wales (123-5, 
Cannon-street, London, E.C.) will receive communications for a 
N.S.W. firm who wish to get into touch with a British maker of 
machinery for manufecturing ordinary and brazed mild steel un- 


screwed electrie conduits. 

Wanganui East (N.Z.) ratepayers have passed a resolution to raise a 
loan for tramway construction. 

The Ruthning Electrical Co. propose to erect electricity works at 
Murwillumbah (N.S.W.), а town of 2,000 inhabitants, about 400 miles 
north of Sydney. The local Council have referred the matter to а sub- 
committee. 

Mr. Woodford, civil engineer of the Public Works Department. has 
completed taking levels for a scheme for utilising the water power of the 
Shoalhaven river (N.S.W.) for the generation of electrical energy. The 
river, which comes within 20 miles of the city of Goulburn, rises 3.000 ft. 
above the sea level. It is proposed to conduct the water 24 miles in 
flumes and pipes from Devil's Bridge to a power house at Tanner's Gully. 

Newcastle (N.S. W.) Council are strongly in favour of the electrification 
of the present steam tramways in the town. At a recent meeting they 
decided to ask the Minister for Works to construct another electric 
tramway. Мг. J. E. Donaghue has withdrawn his offer to act as con- 
sulting engineer to the Council's electricity department at 50 guineas 
per annum, as in view of the large amount of work involved his fee would 
be 100 guineas for the first and 50 guincas for subsequent years. 

Mr. F. W. Clements calls attention to the fact that Adelaide Council 
have power under the Adelaide Electric Supply Co.’s Private Act to 
acquire the company's undertaking in 10 vears, whereas the usual term 
in the other Australian States is 30 vears, and in the case of English 
undertakings 42 vears. He considers the Corporation are поб justified 
in their threat to demand, through Parliamentary intervention, ‘ more 
liberal terms " than they already have as to the acquisition of the com- 
pany’s undertaking. 

The net profit on the Wellington (N.Z.) electric tramways last усаг was 
£6,225, and on the supply undertaking £4,346. 

Austria-Hungary.— Тһе Aussig Communal authorities will com- 
mence the construction of the Aussig-Pokau railway to Tellnitz 
station in the coming autumn. The expenditure will include about. 
£14,500 for the construction of the line, £7,500 for a turbine and 
£5,800 for a storage battery. 

The Zivaostenska Bank is interested in a project to erect iron- 
works (in which electrical energy generated by water power will be 
used) to work the rich iron deposits in Eisenstein (Böhmerwald). 


Belgium.— An engineer ct Brussels wishes to receive communi- 


cations from British manufacturers desirous of supplying goods to 


the Belgian Government Departments, perticularly for the tele- 
graph and telephone services. Further particulars from Mr. T. Е. 
Jefles, British Vice-Consul, Brussels. | 

Canada.—The Imperial Trade Correspondent at Winnipeg (Mr. 
J. Appleton) says, in reference to the contrzet for the erection of д 
dam, power station, &c., at La Colle Fells. on the North Sasketche- 
wan river, British firms could not tender, but there will be an open- 


ing for electric2! machinery. 

India.—'' Indian Engineering ` 
the scheme for a system of electric lighting and electric fans for the 
genera] offices and press buildings of the Assam. Bengal Railway at 
Chittagong has been deferred because the initial cost is considered 
prohibitive. 

* Indian Industries and Power ” states that Marshall & Co. (Bombay) 
will illuminate the Bombay public buildings clectrically on the occasion 
of the visit of the King and Queen in December next. The Bombay 
Electric Supply Corpn. will have available for this purpose and for private 
illuminations 2,200 kw. of plant. The devices on the public buildings 
will comprise about 200,000 5 c.p. carbon filament lamps. 

Sweden.—The Bill dealing with the lease of State waterfalls to 
private persons has been passed, the maximum period for leases 
being 75 years instead of 95 as originally proposed. — Leeses may be 
cancelled by the Government if the holders use the water power 
for purposes other then those specified. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Colchester.—The income of the electricity supply department for 
the year ended March 31 was £16.248, against £15,146 in 1909-10. 
Receipts from the sale of electricity to private consumers were 
£12,261 nett (952,153 units), against £10,990 (802,564 units) ; public 


' understands that consideration of 
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lighting revenue was £968, against £959, and tramway revenue 
£2,699, against £2,948. Total costs were £8,949, against. £8,410, and 
after paying interest (£2,351) and repayment of loans (£3,189), writing 
off £939 from prepayment installations and mechanical stokers 
account, and providing £385 for purchase of are lamps for hire and 
£162 for purchase of meters, there was a net profit of £212, ayainst 
£414. The capital expended is £86,430, an increase of £3,381. Tha 
maximum load was 1,050kw., against 895 kw., and the load factor 
16:11 per cent., against 17:5. The equivalent of 61,161 8 c.p. lamps 
is connected, against 56,191, and 1,483,358 units were sold, against 
1,372,540. The works costs were 1 23d. (1:25d.) and the total costs 
1:444. |1:47d.) per unit. 


Manchester, —The accounts of the electricity department were 
submitted to the Corporation last week. 


„у m — не pe 


The total capital expenditure was £2,733.207, an increase of £54,577 
over 1909-10. but the net loan debt is £1.949.583. The revenue from the 
sale of current was £396,145 (including £118.223 froin the tramways 
department, £870 from street lighting and £13,500 from private lighting, 
power and heating supplies to Corporation departments) and meter and 
motor rental, &e., brought the total revenue to £403.327. The total 
working expenses were £189,027, and included. £108,349 cost of genera- 
tion, £31,710 distribution, 434.937 rents, rates and taxes and £11,514 
management expenses. "he gross profit was £214,300, and after paving 
interest (£69,682), sinking fund (£89,543) and instalment of loan repaid 
to Publie Works Lean Commissioners (£6,370), and. placing £21,672 to 
renewals suspense account, there was а net profit of £27,573, out of which 
515.000 was paid to rate account and the balance placed to special 
renewals account; 115,400,446 units were generated (against 95,542,254) 
and $3,308,849 were sold (against 42,886,223), including 54,718,320 to 
private consumers, 167,001 for publie lamps and 28,423,527 to tramways 
department. The total maximum supply demanded was 28,210 kw. 
lighting and power and 9,310 kw. for traction. At the Dickinson-street 
and Bloom-street stations the first completed vear of working with 
the large Tudor storage battery results in a very substantial reduction of 
the station costs. 


South Shields. — l'he accounts of the electricity supply department 
at March 31 show capital expenditure £188,173. 

The revenue from electricity: supply was £26,307, an increase of 
£1,236; the working exnenses were £13,185, a decrease of £245, and the 
gross profit was £13,122, an increase of £1481. Interest and sinking fund 
came to £11,707. а de. rease of £40, leaving а net profit of £1,415, making, 
with the profit on the quay of £19, a total surplus of £1,434, compared 
With a defiest of £209. £59,499 of the capital expended (over 31 per cent.) 
has been contributed by means of the sinking fund. The maximum load 
was 2.004 kw., against 1,760 kw., and the combined load factor was 
19-32 per cent, against. 20-53 per cent. The lamps and motors connected 
Increased from the equivalent of 133,703 to 143,817 35-watt lamps, and 
the number of premises connected was 1,574, an increase of 100. 3,476,539 
units were sold, an increase of 310.243. The lighting units increased by 
1-5 and the power units by 74 per cent. ; but there was a decrease of 14-4 
per cent. in the traction units. The works costs were 0757d.,. against 
0-53. per unit sold, and the total costs 1-60d., against. 1350. 


Sunderland.—The capital expended on the electricity supply 
undertaking at Mareh 31 was £431,737. an increase cf £7,281 over 
1909-10. 

Revenue from the sale of electricity was £53.568 (including £14,299 
from the tramways and other Corporation departments and £2,566 from 
public lighting). and after adding meter rent (£671). public lamp main- 
tenance (£988), &е., the total income was £55,485. The working ex- 
penses were £23,997, leaving a gross profit of £31.488. After taking into 
account the balance brought forward (£1.077) and paying interest 
(12.403), sinking fund (£16,055) and £1,685 for condensing plant, pipe- 
work, switchgear, «е. there was а net balance of £112; 10,208,493 units 
were sold (6.850.966 for power and 1.206.431 for private lighting) 
1,702,872 for traction and 448,224 for public lamps. The maximum 
supply demanded was 5.235 kw. | | 

In his report, the borough electrical engineer (Mr. А. S. Blackman) 
states that the outstanding features of the year were the recovery in the 
&hipbuilding and engineering. trades from the great depression, the 
further reduction in generating costs (0.424. to 0:374. per unit) and the 
reduction in the average price from 1:5d. to 1-#Ч. per unit. The net 
protit of £1.[89 on the year's working was made possible Бу the reduction 
in the coal consumption (from 4:35 №, to 3:7 1Ъ.). The power sales in- 
creased by 33-2 рег cent. (from 3,001,302 unita to 6.041.550) and the 
increase over the whole sales was 30 per cent. There are 1,256 consumers, 
an increase of 19 ; the equivalent of 94,377 32-watt lamps is connected for 
private lighting (an inerease of 2.070) and 72.189 (3,097-8 n.r.) for power 
(an increase of 3.001 (123-6 H.P.). | There are 215 are and 355 ineandes- 
cent lamps for street lighting, an increase of 263 incandescents. 


West Bromwich.—The total revenue of the electricity supply 
department tor the year ended March was £14.226, including £3,642 
for private lighting, £8.547 net for power, £4.757 for traction and 
£380 for public hghting. 

The total expenditure was £7,650, leaving а gross profit of £6,354 on 
the electricity supply and £222 on the hiring department. Interest. and 
dividends on stock absorbed 51.734 and sinkinz fund 63.060, leaving а 
net profit of £1,782. 323.158 units were supplied for private lighting, 
1.310.727 for power ,627,714 for traction апа 100,974 units for public 


lighting. , 


TRADE NOTES AND NOTICES. 


TENDERS INVITED 
ALDERSHOT Urban District Council invite teaders for supply and 
erection at their electricity works of one 135 kw. Diesel direct- 
coupled set. Speeifiestions and further perticulers from the engi- 


neer. Mr. F. Garside, Electricity Works, Lxburaum-road, Aldershot. 


Tenders to the Clerk to the Couneil, Mr. W. E. Foster, by noon July 
4. See also an advertisement. 


Tenders are invited for the supply of 150 miles insulated wire and 
5 miles of telegraph cable to the Postmaster-General’s Department 
in Victoria. Tender forms and specitications from the Common- 
мез Office, 72, Victoria-street, London, S.W. See slo әл 
advertisement. 


HAMMERSMITH (London) Borough Council invite teaders for supply 
of about 600 time switehes suitable for controlling individual electric 
lamps for lighting side streets. The switches are required to deal 
with 1 ampere at a pressure of 120 volts single-phase ec. 50 periods. 
Samples of switches tendered for should be addressed to the borough 
electrical engineer, Mr. G. G. Bell; 85. Fulham Pelee>-roed, Hammer- 
smith, W. Tenders to the town elerk, Mr. H. Thompson, by 4 p.m. 
Friday, June 30. 

The Electricity Committee of Ним, Corporation invite tenders 
for one year's supply of electric cables and for the supply of the two 
water-tube boilers required in connection with the extensions of 
plant at their Sculeoates-lane generating works. Tenders, addressed 
to the Chairman of the Electricity Committee, Town Hall, Hull. 
must be delivered by noon of Monday, June 26. 


Tenders are invited for supply of lead.covered and vuleanised 
rubber-covered cable to the City of MELBOURNE. Specifications. 
&е., from the agents for the City Council, Messrs. Mellwraith, 
MeEacharn & Со. Proprietory (Ltd.), Billiter-square-buildings, 
London. E.C., to whom tenders by noon Friday, July 7. 

The Secretary of Н.М. OrricE or Works invites tenders for 
providing and erecting at the South Kensington generating station 
complete surface-condensing plant, capable of dealing with 15,000 ]b. 
of steam per hour, together with the necessary gantry and stanchions. 
Forms of tender and further information may be obtained at Н.М. 
Office of Works, Engineering Division, 55, Whitehall, London, S.W.. 
Tenders by 11 am., June 30, to Secretary. Storey's Late, 
London, S.W. 

Covan Corporation require tenders by June 27 for supply 2nd 
erection of steam, exhaust and water piping. boiler, mechanical 
stoker, coal bunkers, and cooling tower and for extension of h.t. 
switchboard. Specifications, &e., from the Burch Electricel 
Engineer. ' 

BATTERSEA (London) Council require tenders by 4 p.m. June 30 for 
the supply of about 440 street lanterns for containing groups 0 
metallic filament lamps. Specifications, &c., from the Borough 
Electrical Engineer. 

The Great Southern & Western Railway Co., Kingsbridge Ter- 
minus, DUBLIN, require tenders by 10 a.m. July 5 for one years 
supply of stores and materials, including electric light carbons, 
copper, iron, steel. oils, &e. Forms of tender from the Stores: 
Inchicore, Dublin. 


SwINFORD (co. Mayo) Electric Lighting Committee invite tender 
for the electric lighting of the town. Specifications from the Clerk 
to Swinford Rurel Council, to whom tenders by 11 a.m. July 10. 
The requirements include suction gas plant, engines and дулати“, 
storage battery switchboard, overhead lines and street lemps. 

Mr. A. С. Freeman, 499, Sauchiehall-street, Glasgow, will receive 
tenders until 10:30 a.m. June 28 for carrying out an electric illumm- 
ation and decorative lighting seheme for the Seottish Exhibition: 
GrLascow, 1911. Plans, &c., from the Chief Engineers Department. 
at the Exhibition. | 


MANCHESTER Electricity Committee invite tenders for supply 
and erection of two water-tube boilers, superheaters, coal chutes. 
ash conveyors and fuel economisers. Tenders to Chairman © 
Committee, Town Hall, Manchester, by 27th inst. 

Ipswich Guardians require tenders by noon June 30 for 
tions to switchboards and other electrical apparatus et the work- 
house. Specifications, &c.. from Mr. H. P. Girling, the М harf, 
Maldon, Essex. 

CHARLEVILLE Elcetrie Co. (Charleville, во. Cork) want tender: o 
noon June 30 for supply of suction ges pleat, ges engine end ike 
generators, storage battery and accessories, switchgear, overhew 
lines and street lamp fittings. Plans, &o., from the Secretary. 
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CARDIFF Corporation require tenders by 10 a.m. July 14 for the 


gupply of economisers and induced draught installation and supply 
Forms of tender from Mr. А. Ellis, The Hayes, 


and laving of cables. 
Cardiff. 


Heston and IsLtewortH Education Committee require tenders 


by 10 a.m. July 5 for electric lighting of schools in district. Specifi- 


cations from Mr. C. E. Ryecroft, Electricity Works, Hounslow. 
LONDONDERRY Corporation require tenders by mid-dey July 7 
for wiring, fittings. lemps. switehboards. connections, &c.. for the 


electric lighting of the new Guildhe ll. 


RoTHERHAM Corporation want tenders by July 8 for 12 months’ 
supply of single vuleanised bitumen covered cable and electricity 


meters. Particulars from the Borough Electrical Engineer. 
e К 


ВікміхснАМ Electric Supply Department require tenders by June 
26 for 12 months’ supply of electrice! accessories, engineering end 


general stores, «с. Particulars from the City Electrical Engineer. 


Гохрох County Council require tenders by 11 a.m. July 4 for four 


electric traversers for car-sheds. Specification, &с., from the Clerk. 


Ipswich Guerdians want tenders by noon June 30 for alterations 
y 


of switchboard and other electrical plant at the workhouse. 


The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 


than 6,000,000 gallons per day. Particulars from the Secretary. 


Tenders are invited up to July 19 for the supply of insulators, 
telephones, copper and iron wire to the Postmaster-General's Depart- 
ment in QUEENSLAND, and up to July 25 for the supply of 12 
sections of a branching multiple magneto lamp signalling switch- 


board, &с., or one automatic or semi-automatic switchboard, &c., 
Tender forms, 


to the Postmaster-General’s Department, VICTORIA. 
&c., from 72, Victoria-street, London, S.W. 


MoRTLAKE (Victoria) Butter & Cheese Factory Со. require tenders 


by noon Aug. 14 for supply of dvaamo and booster, storage batteries 
Specifications from 


and accessories, switchboard, eables, «е. 
Messrs. К, A, McCarty & Co., 31, Queen-street, Melbourne. 


The Town Clerk, WANGANUI, N.Z., will receive tenders until July 12 


for supply of generating plant, gas-producing plant and battery and _ 
Specitication can be seen 


booster for the Corporation tramways. 
at 73, Basinghall-street, London, E.C. Local representation is 


necessary. 


WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 24 
for supply of a motor power waggon and accessories for the electric 
Gonville and Castlechff Tramway Board, 
Ridgway-street. WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 

Conaitions, 
Represen- 


tramways department. 


for supply of overhead tramway material, feeders, (о. 
&c.. can be seen at 73. Basinghall-street, London, E.C. 


tation in New Zealand is necessary. 


NarLES Municipal Authorities require teaders by July 9 for supply 
and installation of the following plant in connection with the supply 


of electric power to Naples from the river Volturno : 


l. Tubing and accessories for harnessing the water at rate of 7,000 litres 
а second and for the fall of 190 meters; upset price 702,900 lire (£28,116.) 
2. Machinery and apparatus for hydro-electric power station, trans- 
mission line (about 57 miles) and transforming station; upset price 


1,000,000 lire (£10,0 30.) 


Tenders to Presidente del Consiglio Generale dell Ente Autonomo 


Volturno, Naples. 


Manufacturers who are prepared to supply 600 km. (372 miles) copper 
wire $ mm. dia. are invited to communicate with the Direzione dell’ Ente 


Autonomo Volturno, Naples, who after two mone drom A pril ewi 
send invitations to tender to firms whom they consider suitable. 

Conditions of tender, &c. (in Italian) may be seen at 13, Basinghall- 
street, London, E.C. 

Tenders will be received at the Royal Arsenals, SPEZIA end NAPLES 
until 11 a.m. July 11, for supply of incandescent electric Imps and 
brackets (total bout £1,260), Conditions (in Italian) at 73, Basing- 
hall-street. London. E.C. Local representation necessery, 

The “ Gaceta de Madrid " announces that tenders will be received 
up to noon July 4, at the Sección Colonial del Ministerio de Estado, 
MADRID, for the complete installation of a wireless telegraph «tation 
on the island of Fernando Po, for the purpose of carrying on tele- 
graphic communications in the Gulf of Guinea, The cost is estimated 
at 62,150 pesetas (about £2,300) excluding excavation and founda- 
tio work: Ths call for tenders is reserved. £0 Spanish firms, but 
Should no award be made, a second adjudication will take place to 
Which foreign firms will be admitted. In this latter event Spanish 
firms will be allowed a preferential margin not exceeding 10 per cent. 
over foreign estimates. 

The Prussian State Railways Administration, Намвска, will 
receive tenders on July 4 for supply of two electric motors, four 


pumps, travelling crane, &с. 


TENDERS RECEIVED AND ACCEPTED. 


Orders have recently been placed by the Bengal Nagpur Railway 
Co. with the Edison & Swan United Electric Light Co. and Dorman 
& Smith for electric light fittings, the Brush Co. for a motor frame 
and switch pillar, the Lancsshire Dynamo & Motor Co. for a motor 
frame and control gear, and Siemens Bros, Dynamo Works for 


electric wire. 

The Hart Accumulator Co. have a large order for train lighting 
cells and acids for the East Indian Railway Co. to whom J. Stone & 
Co. are also supplying a complete train lighting equipment. 

Corlisle Council have accepted the tender of the Premicr Accumu- 
lator Co. for the supply of a new lighting (Б> бегу, booster baleneing 
set and switchgear at £1,755, and for the m»intenince of the battery 
for 10 years at £77 per annum. 

Nelson Council have accepted the tender of the Tudor Accumu- 
lstor Co. for repleting the storage battery, for its maintensree for 10 
years, апа also for the supply of a booster balancer and switchgeer. 

Ashton-under-Lyae Corporation have accepted the tender of the 
Bastian Meter Co. for supply of meters (10 ampere) for the ensuing 
year. 
Hornsey Council have placed an order with Babcock & Wilcox for 
the supply of a water-tube boiler, automatic stoker, &c. Two other 
tenders were sent in. 

Hornsey Council have also accepted the tender of the Beck Flame 
Lamp (Ltd.) for the supply and erection of flame are lamps. Twelve 
firms submitted tenders. 

Southampton Council have placed an order with Cole, Marehent & 
Morley for an air pump at #262. 

Stoke-on-Trent Guardians have accepted the tender for the 

“ational Telephone Co. for г, fire alarm system at £130. 
Dunmow Guardians have accepted the tender of Mr. Archer for 


telephones at £14. 105. 
Commonwealth Contracts.—The Australian Post master-General’s 


Department has accepted the following tenders — 
Victoria. —Western Electric Co., 200 attendants’ telephone sets (25s. 


each) and outside distributing wire; Noyes Bros., g.i. wire; Inter. 
national Electric Co., J. Bartram & Son and India Rubber, Gutta 
Percha & Telegraph Works Co., telegraph and telephone apparatus 


and material. 
South Australia.—British Insulated & Helsby Cables, British General 
Electric Co., Siemens Bros. Dynamo Works, India Rubber, Gutta 


Percha & Telegraph Works Co., Western Electric Co,, J. Bartram & 
Son, Lawrence & Hanson Electrical Co., T. Zwesker & Co., Geo. Wills & 
Co., Rabone, Feez & Co. and British & Foreign Indent Co., telegraph 


and telephone apparatus and material, 


BUSINESS NOTICES. 

In future the address of the National Electric Construction Co- 
(Ltd.) and its subsidiery companies will be 3. Laurence Pountney. 
hill, Cannon-strcet, Е.С. Telephone numbers are 5329 and 5330 Bank. 

The partnership between S. A. Sillem, F. А. Donnison and Wm. 
Sillem (trading es the Phanix Electric Co.), 17, Morwell-street. 
Tottenham Court-rozd. London. W., has been dissolved. Debts by 
Sidney D. Cox, who will cerry on the business under the old style. 


ИҢ -— — -—— En m. xc e Zo EM Ee. eth 


Patents Development.-—The proprietor of patent No. 21,050/1908. 

relating to ** Process end apparatus for producing oxides of nitrogen 
by meens of а rotory flame," desires to enter into arrangements for 
exploiting same in this country. Applications to Messrs. Wheztley 
& Mackenzie, Chartered Patent Agents, 40. Chancery-leane, London. 
W.C. 
The owner of patent No. 16.183/1908, for “ Improvement: in or 
relating to telephony and telegraphy,“ desires to negoticte for the 
granting of licences thereunder. Particulars from. Mesi. Lloyd 
Wise & Co., chartered patent agents and consulting engineers, 46, 
Lincoln's Inn Fields, London. W.C. 

* The Journal,"— Part. 207 of the ** Journal” of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of the 
contents are given in an advertisement. 

* Who's Who in Science." — Messrs. J. & А. Churchill announce 
that they have in preparation a new annuel with this title. to be 


edited by Mr. Н. Н. Stephenson. 
BANKRUPTCIES, LIQUIDATIONS, &е. 


А receiving order has been made against Emanuel Ristori, civil 
engineer, 54, Parliament-street, London, S.W. First meeting of 
creditors June 30 at Bankruptey-buildings. London, W.C. Publie 
examination Aug. 15. 

A receiving order has been made against Edwd. Jas. Crosiet 
(trading as C'rosier, Stephens & Co.), engineer, 2 Collingwood-street. 


Newcastle-on-'Tyne.. 
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A receiving order has been made against Wm. Tulley (trading аз 
Wm. Tully & Co.), mie» merchant, 16, Water-lane, London, E.C. 
First meeting of creditors July 5 et Bankruptey buildings, London, 
W.C. Public examination Aug. 15. 


At the London Benkruptcy Court on Friday the public examina- 
tion took plece of Emil Laurence Oppermann, electrical engineer, 
&e.. late of 74, Wool Exchange, Е.С. 

The liabilities were £2,425, assets £12. Debtor stated he was engaged 
abroad as an engineer prior to 1905. He then returned to England and 
became engaged in a syndicate in connection with a storage battery, 
which he sold in July, 1905, to the" X " Electric Accumulator Co. (Ltd.) 
for £3,158 in cash and £26,500 in shares, a large number of which were 
allotted to other persons. He acted as managing director of the com- 
pany at £500 a year, until it failed in 1908. The“ X" Synd. (Ltd.) was 
next formed to take over the business, and he acted as its managing 
director at the same salary until it went into compulsory liquidation in 
October, 1909. Since then he had been engaged in an unsuccessful 
attempt to promote a company to take over some rubber concessions in 
Sumatra. He had also lost money on other ventures. 

On Friday Mr. Registrar Brougham suspended for three years the 
discharge of С. E, Marrian and H. Е. Wells, merchants, 23, Rope- 
maker-street, London, Е.С. (trading as Marrian, Wells & Co.). 

It appeared that applicants closed their business in August, 1908, 
giving their creditors as security for their claims shares in the British 
Photo Lexigraph Со. (Ltd.), which they had formed for taking over an 
option to work an electrical advertising appliance. Owing to the refusal 
of London County Council to grant a licence to work the appliance in 
London, the company did not start business, and went into liquidation 
last February. 

The trustee in the bankruptey of Charlotte Rix (trading as Bridg- 
water & Wright). electrical engineer, 78, York-road, King's Cross, 
London, N., ha3 been released. 


A meeting to receive an account of the winding up of Neville 
Kaye & Co. (Ltd.) will be held on July 21 at the oftices of Mr. J. Н. 
Dixon, 11, Ironmonger-lane, London, К.С, 


COMPANIES' MEETINGS AND REPORTS. 


==” .— 
British Electric Traction Co. (Ltd.) 


The fifteenth ordinary general meeting was held on Thursday last 
week, Sir Cures Rivers WirsoN, G.C.M.G., C.B., in the Chair. 

The SECRETARY (Mr. Charles H. Dade, F.C.L S.) read the notice 
convening the meeting and the report of the auditors. 

The CHAIRMAN then said: E have presided at all the annual meetings 
of this Company, but this is the last occasion on which I shall do so as 
chairman of the company. It was 16 years ago that this company 
entered upon its career, with a view of affording a public service which at 
that time was little known in this country. Electric. traction. Бу the 
overhead system had been fully established in America for 10 years 
previously. and to a lesser extent on the Continent of Europe; but so 
little was known of the overhead system of electric tramways here that 
a good deal of the work of the company т the early vears was devoted to 
removing the objections raised hy local authorities and others to the 
adoption of the overhead system. To-day practically every tramway in 
this country is worked electrically, and, with the exception of London 
County Council tramways (which are mainly on the conduit system). and 
one or two undertakings in the provinces, all electrical tramways are 
worked on the overhead system. History shows that it is mainly the 
result of the work which this company did in educating public opinion 
that local authorities and others were able to adopt electrical tramways. 
During our existence 1 have been sometimes sanguine and sometimes 
depressed, but a gratifying feature of all our proceedings has been the 
constant sympathy which the shareholders have extended to the directors, 
and which has helped and encouraged us in the task of meeting and over- 
coming many difficulties, We found that at first we were able to make 
more or less satisfactory agreements with some local authorities, but it 
was not long before each local authority began tu endeavour to get out of 
us a little more than the last one had got. The difficulties with the local 
authorities to which 1 have referred were of a varying charaeter, and 
there were several exceptions. Middlesex County Council is one of the 
exceptions, and has demonstrated clearly the wisdom of making a states- 
manlike and businesslike arrangement between the interests of the 
community and just treatment of a company, as compared with the 
folly of killing the goose that lays the golden eges. 

} have no desire to dwell unduly on the difficulties we have encountered, 
but in this the last statement I shall make to you às chairman of the 
company I wish clearly to em phasise the real cause of our troubles. I 
mav apprar to insist tov much, d | pie often before insisted, on the 
prejudice caused to our Mer aud T e үзен of local authorities. 1 
have no wish to impute undue 5 n to those authorities, who have no 
doubt been actuated by а sincere е ү SERVE the interests of those 
whom they represent. If [ am rig i y in ormed. many of the smaller 

thorities are to-day experiencing the same troubles as ourselves from 
- or less the sume causes. I wish t» repsat what I said last year, that 


n d by the official returns of the Board of Trade that we are 


it is prove 


operating more economically and more profitably than other electrical 
enterprises in this country of the same class; and, I may add, at least as 
efficiently. The main reason why we are not now paying larger dividends 
is that the considerable investments which we have in the associated 
companies are not adequately remunerative. The average return on 
all our investments (over £5,000,000) is only 2.7 per cent.. and as we are 
paying 5 per cent. on our first debentures and 4} per cent. on the seconds, 
the balance is inadequate to meet the claims of the shareholders. | 
could offer you many reasons in explanation of this result. 

Dealing with the report and accounts before you, we are able to point 
to an improvement in the position of the associated companies during 
the past year. The companies in which we are interested have earned 
something like £100,000 more than during the previous year, but they 
have become cautious in their adversity, and have put larger amounts to 
reserve, and only in a few instances have made small increases in the 
dividends. The conditions of trade appear to be better, and the weather 
conditions have so far also been favourable. It is reasonable to hope. 
therefore, that the result for the current. year will be still further im. 
proved. We have effected a large reduction in sundry debtors and debit 
balances, from &447.947 to £247.997. We have taken debentures and 
shares in. payment for the debts, each case being considered from a 
business point of view, and so the investments show an increased yicld 
during the past year. Investments have increased from just under 
£5,000.000 to $5.240.000, and the average return on the larger volume of 
investment was greater than the average return on the smaller volume of 
investment in the preceding year. We have adopted the policy of 
realising our Consols. The average price in the books is £08. 38. 8d. per 
cent., and the directors have definitely come to the conclusion that it в 
better to face the loss due to the realisation of these Consols and to invest 
the proceeds in other securities yielding a larger return. It is not easy te 
find in this country investments for capital to vield an industrial return, 
and we have great difficulty at the present time in profitably employing 
our surplus cash resources, because we are determined not to extend the 
business of electrical enterprise in this country unless and until we can 
secure better treatment and better prospects (f making an industrial 
profit than is the case at present. ‘here із, however, no difficulty in 
earning а little more than is obtainable from Consols. We have again 
purchased our second debenture stock to the extent of £36.134. and 
66.405 of our first debenture stock, and have cancelled it. We were able 
to buy at prices much below their nominal value, and the difference. 
representing £12,393, has again been added to reserve. Our debenture 
stock has since gone up т price and the inducement to purchase is net 
now so great. 

I have now to refer to the question of dealing with the arrears Ш 
dividend upon the preference shares, and to the reserve funds in relation 
to depreciation of assets. The last annual report stated that the directors 
proposed for the immediate future to deal with the depreciation аз and 
when its amount is ascertained, and so long as such depreciation continues 
to transfer to reserve any profits or losses, other than accrued dividends 
or interest, made by the realisation of the then investments. With 
regard to arrears of preference dividend we have under consideration & 
scheme of re-adjustment of capital which we will submit at an cary 
date. I may say at once that the directors do not think it is practicable 
or expedient, even if practicable, to propose any reduction of capital. 
What they will propose is а re-arrangement. Difficult as the problem 1% 
the directors do not despair of. being able to put before you an equitable 
scheme. | 

It is not without regret that I have made up my mind to retire from 
the position I have occupied for а good many years, and to resign that 
position into other and more vigorous hands, I assisted at the birth 
of this company, and I watched over the successes of its youth and ine 
disappointments of a later period, but I believe now that the clouds arc 
passing by, and that I may look forward with confidence to а successful 
future for the company under the able administration of Mr. батек 
You know Mr. Garcke, and you know the work he has done fer thus 
company, but none who have not been behind the scencs ean adequate? 
understand what he has done: the labour, the industry. the enormous 
ability which he has brought to bear on the interests of the кошу, 
wish to thank my colleagues on the board, Mr. Morse, our solicitor, + x 
Dade, our secretary, and Mr. Walmsley, our accountant, who form 
amongst them a staff second to none amongst industrial companies 
now move the adoption of the report and accounts, and the declaration 
of the dividends set out therein. at 

Mr. EMILE GARCKE, M.LE.E., seconded, and expressed regret i 
Sir Charles Rivers Wilson's retirement. They were all very glad he hin 
agreed to remain a member of the board. | the 

Mr. SOAMES, after reviewing the company's position in regard un : 
item of loans, said: Sir Charles had touched on the policy of ae 
Consol and investing the money in other securities bearing a a pubs 
of interest. In view of the fact that they were paying о per cent. an Е 
per cent. on their debentures, it would be better if they were to e 
redeeming these debentures rather than investing in India 24 per сеп. 
or Australia 3} per cent. counts 

A long discussion followed on several subjects relating to the ac e : 
of the company; to the appointment of a shareholders directors E 
committee of shareholders to confer with the directors; asto the adeg “65 
of the reserves and the market value of the shares of which n up 
are composed ; to the heavy task imposed upon Mr. Garcke on his ta Tu 
the position of chairman as well as managing director of the compan) 
and other matters. After this discussion, au de 

Mr. SOAMES moved :—" That а committee of shareholder е 
appointed by the present meeting to confer with the board as & 
position of the company and on matters generally.” 
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business. Owing to the number of contracts in hand at the end of 
the year they had carried forward £5,000 for completion of those, against 
£2,500 last vear. The demand for their marine engines was likely to be 
large, as the possibility of superseding steam seemed greater almost every 

They were building an engine of 150 B.H.P. for a fishing vessel. 


dav. 
and itshould be ready in August. They hoped that it would be the fore- 
Total orders carried forward from last 


The CHAIRMAN said : It is open to you to carry such a motion, but 
it will prove to us very embarrassing and very detrimental to the company. 
We propose at an early date to call you together again in special assembly 
to consider the scheme we shall have to lay before you, and then no doubt 
will be the moment for us to call you into council, either by way of a 
committee or otherwise, to thrash out the very important proposals 
which we shall lay before you—proposals which will have a great effect 
upon the future of the company. These are my reasons for deprecating 
the appointment of a committee. 

Mr. GARCKE, after replying in some detail to the points raised in the 
discussion. said : I have consulted my colleagnes, and they are perfectly 
ready to give the assurance that any future appointment of directors 
shall be subject to confirmation by the shareholders. With regard to the 
committee, I do not know whether it is for investigation or for conference, 
but what I say is, do not be carried away by eloquent speeches delivered 
on the spur of the moment without due consideration. Realise seriously 
the responsibility that you are incurring in disturbing the ordinary course 
of business. Either you have confidence in the board or you have not. 
If vou have not confidence in us, then I do not want to be here; but if 
you have confidence in the board I appeal to you not to increase our 
difficulties and add to our embarrasments. I say that your proper 
course is to wait and sce what the directors have to propose to you before 


you say, “ Let us have a committee.” 

The CHAIRMAN : I will ask you first to pass the accounts, 

The resolution approving the report and the declaration of the divi- 
dends was put and. carried. On the motion for the re-election of the 
retiring. directors, Mr. J. S. Raworth was re-elected, but Sir C, W. 
Fremantle was outvoted, and а poll was demanded by the chairman. 
After the re-appointment of the retiring auditors (Messrs. Deloitte, 
Plender, Griffiths & Co., and Messrs. F. W. Smith & Co.), Mr. Soames 
resolution was put and carried. А poll was demanded. and the two 
polls were taken together, with the result following :— For the appoint. 
ment of a committee, 2.032 ; against, 6,047. Majority against, 3.065. 
For the re-election of Sir Chas. Fremantle as a director, 6,047 ; 
2,832. Majority for re-election, 3,215. 

We are informed that these figures do not include the proxies given to 


the directors by shareholders who were not present at the mecting. 


runner of considerable business. 
vear amount to about 7,200 в.н.Р., or more than double that of the pre- 


vious vear. Trade seemed to be improving, and they were now getting as 
many orders as they could execute. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—The report of the directors 
for the year to May 31 states that the net revenne for the year, after 
deduction of expenses, amounts to £211,858. 148. 8d., and makes, with 
£27.681. 5s. forward, £239,539. 19s. 8d. From this has been distri- 
buted £131,085. 10s. 6d. in interim dividends, leaving an available 
balance of £108.454. Өз. 2d. The directors now recommend payment 
of the following final dividends : 3s. per share (less tax)on the preference 
shares (making 6 per cent., less tax, for the year) and 6s. per share net 
on the ordinary shares (making 6 рег cent. net for the year). These 
dividends will absorb £79,922. 5s. 104. and leave £28,532. 3s. 4d. to be 


carried forward. 

MARCONI WIRELESS TELEGRAPH CO. ОР NEW YORK.—'lhe report 
fir the year ended Jan. 31 states that, allowing for the usual depreciation 
(10 per cent.) on station and experimenta] work, the balance shows that 
the company is rather more than self-supporting, but fierce and undue 
competition have precluded it from obtaining as many orders as in the 
previous year. During the year the company sent and received 2,291 
messages, containing 34,130 words more in 1910 than it did in 1909, and 
the money gain was about 84,000. Sale of apparatus did not show up as 
well. owing to competition and price-cutting, whereby a living profit was 
hardly left to contractors, Expenses of business remained generally 
about the same. Over $11.000 was written off as depreciation. The 
loss of $1,700 shown in general working was caused by the opening and 
running of stations on the east coast, south of New York, which stations 
p will eventually be most useful and probably paying. in connection with 
| coastwise boats that the company are gradnally acquiring as part of the 

Marconi equipped fleet. The aim is to control the whole of this business 

in the same way that the system operates the trans-Atlantic liners. The 
outstanding capital stock has been reduced from $6,190.000 to 81,547,500 
The fourteenth annual general meeting of this company was held on } The number of commercial ship stations owned and controlled by the 
Tuesday, Mr. H. Нікѕт presiding. company and by the allied Marconi Companies is constantly increasing, 

The SECRETARY (Mr. M. Aron, F.C.LS.) read the notice calling the and there are now 469 steamships trading to America and various ports 
meeting and the auditors’ report. of the world fitted with the Marconi system ; nine pleasure yachts are 

The CHAIRMAN then said : The report and balance-sheet as presented also fitted and have working arrangements by which the shore stations 
to you show the healthy development and progress of our business, | Communicate with, send and take messages to and from 68 commercial 
Comparing this year's report with last, 1 would refer, tirst, to the interest. | Vessels fitted or operated by companies with which this company has com- 
ing item of gross profit on trading, 44.000. This is nearly £9,000 in | mercial dealings. Since the last meeting four stations have been erected 
advance of last усаг, and nearly every country has contributed to this | 2nd equipped on the east coast of America south of New York: Cape 
result. The amount received from dividends on investments is reduced, May, N.J. : Virginia Beach, Va, ; Fernandina and Palm Beach, Fla. (work- 
as the expansion of our business drained our liquid reserves previous to | ing arrangements are in existence whereby the company uses the Govern- 
our debenture issue. We had to realise these reserves during the year, ] | Ment station at Key West) : and is about to put ира station intermediate 
regret to say, at a loss, but no blame attaches to your directors for this, | and between Y Irginia Beach and Fernandina. so that with the established 
I refer to this not only on account of the items on the debit side of the | *t300ns north of New York a vessel sailing from Maine to Florida can be 

А in communication the whole time. Тһе Wellman airship. which started 
from Atlantic City to cross the Atlantic, was fitted with Marconi appa- 


account (£78. 6s. 5d. and £85). but more on account of the fact that we 
previous occasion to write trust securities down by between d ! . 
Successful work has also been done in connection with sub- 


Management charges are, of course, increased, but not 
On the credit side we have 

but the increase 18 normal 
The large amount of cash at 


against, 


Aron Electricity Meter (Ltd.) 


ratus. 


marines. 
Experiments recently conducted in England look to the acceleration 


of plant life by electrical treatment. It is stated that by such treatment 
small fruits can be brought to maturity weeks earlier. and the production 
of vegetables and large fruits can be much increased. Jf зо, а new field 
opens for wireless. 

While the s.s. " Prinzess Irene " was ashore a few weeks ago the ope- 
rator thereon sent and received over 10.000 words. 1n May, 1910, the 
trans-Atlantic wireless circuit, Glace Bay, Nova Scotia, to Clifden, Ireland 
was opened for the use of the Canadian public. and in August of the samo 
year the use of trans-Atlantic wireless was also offered to the American 
public. The strength of the Marconi system has been greatly added to 
this усаг by a decisive judgment obtained in the High Court of England 
in the action brought by Marconis Wireless Telegraph Co, against the 
British Radio- Telegraph and Telephone Co.. wherein the Judge held that 
defendant company had been infringing the Marconi patent. — Defendant 
company did not appeal and undertook to dismantle its stations and 
cease infringing. In the United States the company holds а patent 
(granted in 1904) almost identical with the above as to Specifications and 
claims, and steps are now being taken to prove and sustain the said patent 
by actions at law against manufacturers and users, and it is the intention 
of the company to carry such actions on to a final issue with the least 


have had on a 
£700 and £500. 
out of proportion to the increased business. 
Increased stock and outstanding accounts ; 


in proportion to the increase of busincss. 
our disposal is, of course, the residue of the recent debenture issue. 


We are at last in a position to pay a dividend to the ordinary share. 
holders, and I personally thank them for the patience they have shown. 
I think the outlook is such that they may enjoy continued participation 
mn our prosperity. ] hope you approve of our recommendation to put 
ESAO to reserve and use £7.000 of this year's profits in writing off a 
portion of the costs of the debenture issue. ^ As regards the business itself, 
the increased output, due to increased sales, has strengthened our power 
to compete in the world’s markets ; our organisation, thanks to the super- 
“ston and hard work of Prof. Aron, is being more and more perfected 
every year, and the loyalty and interest in the business of our statf is an 
asset of whieh we are proud. Concerning the taximeter business, we are 
pleased with the ever-increasing number of instruments placed on the 
streets. We have hitherto used the total revenue from this. branch 
towards writing down the expenses and cost of the Instruments which 


е figure which we record as our trading profit (cheers). By this con- 
N "Y D^ M Й * * 
rvative policy we hope to create a valuable annual contribution towards 


the dividends which we hope to pay. I now move the adoption of the 
Te port and accounts. 

bi JAMES PENDER, Bart., seconded the motion, and after а brief 
discussion the motion was unanimously agreed to. 

А motion approving the declaration of dividend on the preference 
ent. on the ordinary shares for the period to March 31 


possible delay. 

VICTORIA FALL8 & TRANSVAAL POWER CO. (LTD. —At the mecting 
on Monday the Marquess of Winchester dealt with the financial position 
of the company. They had. he said, declared the preference dividend 
from Jan. 1, 1909, to Oct. 14. 1909, and a further amount at the rate of 
I per cent. per annum from Oct. 17 to Dec. ЗІ. 1908 (5 per cent. had been 
already paid for that period in accordance with the British South Africa 
Their profits had been secured by the work 
Those were erected. almost 


shares and of 6 perc 


ast was carried. 
e re-election of Col. В. Е. Crompton and Mr. 5. Barclay Heward as 


E followed, and the auditors (Messrs. Price, Waterhouse & Co.) 
Were reappointed. A hearty vote of thanks to the Chairman and to Dr. 


Aron brought the proceedings to a close. 


Company's undertaking). 
of the Brakpan and Simmer Pan stations. 
entirely out of the moneys provided by the early preference and deben- 
ture issue. Besides providing for depreciation during the vear (£38,063) 
and £82.550 for interest and income-tax on debentures, they had earned 
an additional amount almost equal to the carry forward for the vear. 
—their realised profit was £157,740—their total debenture interest would 


т ENGINE CO. (LTD.) —At the meeting on Friday the chairman 
SEN : C. Ellis) said that there was an increase in expenses of abont 
100, almost entirely due to increase in staff to cope with new 
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amount to £150,000. Thus the plant of the Brakpan and Simmer Pan 
stations, equivalent to about one-third of the larger output of the Rosher- 
ville and Vereeniging stations, were equal to meeting the interest demands 
of the whole debenture capital, leaving the profits on the shares and loan 
capital of the Rand Mines Power Supply Co. to provide for depreciation, 
amortisation ard interest on share capital. The Power Undertakings 
Act, 1910, resulted in their having to exchange their concession for a 
definite license. his license would enable them to carry of their busi- 
ness under statutors powers for the full period. of the concession. А 
further license had been acquired by the Rand Mines Power Supply Co. 
Active opertions were in progress at Vereeniging. That station would 
accommodate two sets each of 15,000 H.P. capacity. The foundations 
and water supplies were being so arranged that in the event of the engi- 
necrs deciding that the increasing demands for power of the mining in- 
dustry warrant the expenditure, additional sets could be expeditiously 
installed. Should the recommendations of their engineers necessitate 
any large increase, it would require that power be taken to increase the 
capital of the company. He did not. however, anticipate that it would 
be necessary ; but the policy of the mining industry was in the direction 
of amalgamation, coupled with big electrical installations for reduction 
purposes, and it would not do to blind their eyes to the fact that, large as 
the business which they had secured was, there might in the future be 
considerable expansion. Undoubtedly savings in cost would follow the 
conversion of reduction plants to the electric drive; that would bring 
large quantities of ore hitherto considered unpayable within the limit of 
pay ore, and would thus increase in some instances the life of certain of 
the mines. heir asset in the Victoria Falls still remained in the back- 
ground for future exploitation. They were not unmindful of its value, 
and the process for the treatment of the lead and zinc and copper ores of 
the north might yet provide them with a fertile source of profit. 

The management in South Aftica was still in the capable hands of 
Major the Hon. Walter Bagot, and he was ably assisted by Mr. W. E. 
Goldby as financial manager; and as chief engincer Mr. Bernard Price 
had amply fulfilled expectations. When they considered. that their 
undertaking now consisted of four erected stations, one in course of erec- 
tion, transmission lines extending for a distance equal to from London to 
Brighton, and that shortly, when the Vereeniging station was in operation 
it would mean an additional transmission system equal to the distance 
from London to Reading, together with a compressed air system equiva- 
lent to a pipe-line from London to Watford and back, that the total tons 
erushed on the Rand durirg 1910 were 21,500.060. and that their under- 
taking was responsible for providirg nearly the whole of the power re- 
guired for the reduction of 63 percent. of that tonnage, they would appre- 
ciate the magnitude of the undert b> ¢ and the responsibilities of their 
staff. He should not be doing his duty if he did not also mention the 
excellent work of their managing director (Mr. A. E. Hadley), who was 
absent in South Africa on their business when he last addressed them. 
Their contractors, in spite of a serious delay caused by the total loss of 
the steamship “ Khedive " off East London, which had on board a large 
consignment of their machinery had maintained their delivery of plant, 
and the Rosherville station was now almost completed—not exactly on 
the date anticipated : but, taking into consideration that the action of 
the then Government of the Transvaal. through the introduction of the 
Power Bill. 1910, coupled with the shipwreck, “анса delay beyond their 
control, he was satisfied that they had no reason to com plain. 


UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO (LTD.)— Mr. Ц. А. 
Touche, M.P., stated at the mecting on Friday that the recent strike 
in Monte Video had atlected all the tramways in the city, including 
their own. The directors made certain concessions and the conditions 
offered were accepted by the employes, who subsequently went on 
strike a second time. apparently with no justification. The strikers, 
being convinced of the firmness of the companies and wearying of the 
struggle, ult imately accepted this сстрапу s terms and resumed work. 
The strike had zdvcr:ely atfected the trathes while it had increased the 
permanent charges. The traffic receipts in sterling were £279,990, 
compared with £253,257, an increase of £26,753 (103 per cent.) ; the 
total number of passengers cari ied was 22,474,355, against 29,293.£04, 
an increase ot 5 182,551 (over 103 per cent.). Those results were 
obtained althcugh 96.508 less car-mi'es were run compared with the 
previcus year. The working expenscs were 55:62 per cent., a decreare 
of 2:75 per cent., in spite of increascd cost of maintenance and in- 
creased ccst of coal. The net receipts amounted to £124,247, an iu- 
crease of £18,775, сг nearly 18 per cent. The first six months of the 
current year showed gross receipts £1€6,176, compared with £159,195, 
an increase cf £15 £61, or over 104 per cent. ; working ехрепесв were 
51:17 per cent., against 62°37 per cent., and the net receipts were 
491.143, against 471.526, end dcductirg the dcciease in May, owing 
to the strike (£3,170), the increase fcr the seven mc nths was £6,437. 
For the past year the final dividend was 8 per cent. on the ordinary 
shares (making 7 per cent. for year), compared with 6 per cent. in 1910. 

R. WAYGOOD & CO. (LTD.) — Mr. H. C. Walker referred, at the meeting 
on Friday last, to the past year’s work of the company, which included 
И contract in connection with the new G.P.O. building in Newgate- 
street, London. In connection with the Festival of Empire at tbe 
Crystal Palace they had erccted one of their electric passenger lifts 
from the terrace to the centre transept. Messre. Harland & Wolt? had 
entrusted them with the contract of fitting in the ** Olympic” and 
“Titanic” eight electric passenger lifts and eight other electric lifts. 
As the result of fitting their lifts on the ‘‘ George Washington,” for the 
North German Lloyd, that company had placed an order for two 
passenger lifts for two of their largest ships, That was the first 
instance in which lifts bad been fitted to ships already in service, 
necessitating special designing and arranging, and one of their engi- 
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neers superintended the work of erection in Germany. A very large 
number of lifts for a wide range of users had been installed by the 
firm. 

J. G. WHITE & CO. (LTD.'—'lhe directors report for the усаг ended 
Feb, 28 states that the results of the business have continued to he satis- 
factory. The net profit on the years trading is £91,466. The prospects 
for the future are looked upon by the directors as encouraging, The 
return of interest and dividends on investments during the year was 
equal to 8:2 per cent. on the amount of the valuation. The ‘ Purchase 
of Business ? account was written down last усаг out of profits from 
£47.975 to 415.000, and the directors recommend that the balance should 
be written off this vear. А special dividend equalisation reserve is also 
established, and £15,000 out of the profits of the vear are allocated to 
this account. I he directors recommend an increase of the total dividend 
rate on both classes of shares to 12 per cent. per annum. This is the 
maximum dividend to which the preferred shares аге entitled. In 
addition, an extra dividend of 10s. per share on the ordinary shares їч 
recommended. After making these payments a balance of £19,813 will 
remain to be carried forward. 


NEW COMPANIES, MORTGAGES AND CHARGES AND 
RECEIVERSHIPS. 


NEW COMPANIES. 


CANADIAN P. J. MITCHELL CO. (LTD.) (116.323.)—Reg. June 14, 
capital £21,C00, to carry on the business of exporters and importers of 
and dealers iu machinery, tools and planta, general, electrical and 
mechanical engineers, &с. First directors: Col. A. Durand, P. H. 
En and Р. J. Mitchell. Reg. office : Caxton House, Westminster, 


CAVENDISH ELECTRICAL CO. (LTD.) (116,324.)—Кев. June 13, 
capital £5,CCO in £1 shares, to carry on tho business of manufacturers 
of and dealers in scientific, medical and surgical apparatus, inclu ling 
X-ray, high-frequency, light and heat apparatus, Finsen lamps, vibra- 
tors, &c. Private company. First directors ; W. E. S. Wissler, A. В. 
Winterson, E. H. Willis and J. Richert. Reg. oltice: 130, Great 
Portland-street, London, W. 


MORTGAGES AND CHARGES. 

REASON MFG. CO. (LTD.)— Memorandum of satisfaction to the extent 
of £250 on Aug. 14, 1909, of charge dated Jan. 15, 1900, кесиги 
£1,200, was filed on June 9. | 

SUFFOLK ELECTRICITY SUPPLY CO. (LTD.)—Issue, on May 16, of 
£325 debentures, part of a series of which particulars have already 


been filed. 
RECEIVERSHIP. 


LONDON ELECTRIC TREATMENT INSTITUTE (LTD.) —Notico of 
appointment of J. С. Elsworthy, 4, Bennett-street, London, S.W., a$ 
recciver and manager has been filed, 


CITY NOTES. 


MEMORANDA (June 21).—Bark rate 3 per cent. (March 9, 191.) 
Price of silver, 24:4. рег oz. Consols 794 —79}i for money and for 
account. Consols Pay Day, July 5; Stock and Shares Continuation 
Days, June 28 and July 12; Ticket Days, June 29 and July 15; Pay 
Davs, June 20 and July 14 ; Mining Sliares Carry Over Day, June 21. 
Priors ог Метдиз (London).—Copper, cash, 571; three months 
51i. Lead, 13% cash, 13g three months. Spelter, 241—241. Tin, 1924 
2 1911 three montbs. Iron, Cleveland, cash, 46/4, three months, 


BRITISH HOSIERY & ELECTROLYTIC RLEAGBING CO. (LTD.)—-\ 
petition to confirm a resolution reducing the capital of this company 
from £60,000 to £24,525 will be heard in the High Court of Justice, 
London, on July 7. | 

CONSOLIDATED GAS. ELECTRIC LIGHT & POWER CO. (OF BALTI- 
MORE.).—--\ dividend of 1! per cent. for the quarter ending June 30 has 
been declared. | 

HOBART ELECTRIC TRAMWAYS CO. (LTD.). - A dividend of 6 per cent. 
tax free, has been declared, payable July 1. 

KALGOORLIE ELECIRIC TRAMWAYS (LTD.)—'lhis company's traffic 
receipts for May were £3,529 and the total from Jan. 1 is £16,815. | 

MADRAS ELECTRIC TRAMWAYS 1904 (LTD.)—This company 3 trathe 
receipts for the fortnight to Juno 16 were R20,371 (increase R1,578). 
Total from Jan. 1, R241,222 (increase К16,678). 

STOCK EXCHANGE NOTICES. —The Stock Exchange Committee have 
appointed June 29 a special settling day in and granted a quotation pv 
further issue of 11.550 £1 fullv- paid ordinary shares of Marconis И rre 
less Telegraph Co. (Ltd), and have appointed June 30 a special settling 
day in and granted a quotation to serip, fully and. partly (50 per cent.) 
paid, for £384,405 41 per cent. preference stock of the Central London 
Railway Со. А quotation has also been granted to £350,000 5 per cent 
extension mortgage debentures of the Buenos Ayres Lacroze Tramway? “© 

TROWBRIDGE ELECTRIC SUPPLY CO. (LTD.)—At the statutory 
meeting last week, Mr. J. H. Blake said the company had made #00 
progress and the sup; ly of current from the Duke-street station was 


| satisfactory. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC |ELEOT —————— 
RECEIPTS. | LECTRICAL COMPANIES’ SHARE LIST. 
а | Last 
LINE, Week 3 |[nc.or Dec. AOGREOATE. Divi- NAM *RATE Вози 
ended. 3 a ING ob; meaa le к п PER CENT. — 6 DAYS TO 
s weeke. Amount. | ne eee мм—Д—— ———— YigLDED. UNR 20 
А co pid: June P. nS Fi 3563 + 196 10 6n Bo Supply. £ &. d. Ан 
AnglrArgentine сень. T 4931 |- arnemouth & Poole Elec. Sup. Ord, 
Mdpnrunderlyne ...... CRM са bd а E tol 601. Da бм Cent Cum B Pref... онат м = 
e uu Au ix ras |- "aal si ы i rer Cent: Deb Stock ea 166 Feb, Aut NE 
еооовеоооовооаоевое | 4,118 + 229 3 mpton ensington Elec. up. Ord. ca an, y ee 
Bath Electric Trams n 9 406 |+ /6 | Do. 7 per Cent. Pret... 6 1 6 March.. oe 
ham Corporation ..| » 14) 878 | + а | st 1% Central Elec. Sup Co 49, Guar, Dsb. Stock 4 1 3| Mar, Se M: 
edad. o» 10| 8,136 | + 24742 + 472 Charing Cross (W. End & City) Ы, S Co. 406 Ie e T 
Birmingham & Midland... „ 9| 1,260 | + 432 |+ 5417 | 5 28 | Dc 4 per Cent. Prof EA 2.20: Erb, Aur ш 
Blackburn Corporation ....| „ 14] Li ‚515 || St | 4% | тро, 4 per Cent. Deb. Stock (redi 2 417 3| Feb. Aug = 
Bolton Corporatio ” 1,140 | — P . | St.) 44% | Do. 4$ рег Cent. Deb о 4 4 O| Jan, July 
7 í а PPTTPTT xà NE 14,085 + 1,482 5 2/3 Do. ty Und с. ecccíce 4 7 0 ur x os 
Sant Con ү 19 | 2856 | + 57 458 "t | 5| 3/0 | Chelsea Electric Suppl o dior 5301 Jan, July | j •• 
Bradford Corporation...... une 14| 1,729 | + 19009 + 305) | St 44% | „Do. 4kperCent. Deb. Stock (red) cess.. 511 0| March ..| «| •• 
Brighton Corporation. ..... T E , + 1,178 | 10; 8/0 | City of London Electric Lighting Ord. .».. 4: 6 June, Dec | is loros 
Bristol Trams & Carriage ..| ” 18 956 | ~ 11°400 .. | 10| 6/0 | Do. 6 per Cent. Cum. Pref ses 415 O| Feb, Aug | 12 |1! 
Bünde Суксы ceu] бе S E | St. 5%, Do. 5 рег Cent. Deb. Stock (гей.)........ 412 3| Jan Juy | =| .. 
B } а 3 eee » 17 1,320 + 15. t 7,637 | | St. 4 о Do. 4$ per Cent. 2nd Deb Stock tred.) .. 4 1 0 une, Dec ee on 
Bury Corporation mono Ж Ой Ж ув SH. узр St. | 5% | County of Durham Elec. P. D. 59; Ist Mort: 4 6 6] Jan Ju | «| es 
amways Co..... " 17 R53, = 14 694 | Е ер. || PM Seed г “se : 
р „ ,692 | + RI, , + 11 10! 6/0 | County of Lond жете 5 5 3| Jan, Jul T 
Cardi Corporation... s: oe 1 + fi би + 547,180 | 10 60 Do. "6 per Cent. Cum. Pup Ог URGE ME 6 3 0| Feb, ug а 
т Жон Жы EE жр [St |4}% | Do. 44 per Cent. Deb Stock (гей) ...... 5 5 0| ManSept | y| = 
Central London Rallway | . å " » 09 t 2,788 St. t% Гуо, Second Deb. Stock и: ecco. 4 2 0 an, y 111 ee 
Chatham & Dist. Lt. Rys.. ” 12| 5,172 | — 124.66 ‘ | 5| 4/0 | Folkestone Electricity Supply Co. Ord ш. 4 8 0| Мау, Nov | e+ | os 
Qty & South London Rly... » 15 813 = (9253 NES 11,169 5 2/6 А 5 per Cent, Cum. ef. Er @eee 5 19 0 a 6 s = 
Qty of Birmingham uiae »" 18 2,983 T 79.966 T 27 | St. | i Do. 44 Ist Deb. Stock (red) с. 4 15 3 ar, Sept SX m 
Cork Electric Trams Co.... » 9 3,623 | 4- 66,999 + 2,363 5: 5 Hove Electric Lighting Ord........ TTTE 410 ОГ F , Aug к к 
пы 7 9| Bi Е uu nC CESLE я | 
Honc. ee s ensigton & Kr. i md ^ ‘3 
Danin Paan Ru E E 10,427 |+ 1,087 [5 6% | De. ти E 516 0 Feb, Aug | = a 
еф ........ • Я : ee я 4 Се : оеооеоеоо ь е an Э 
Dudey-Siouriidgs | "|S | PST PIE || *® Кей Каре. Co, & Notting Hil ИЫ 
dee Corporation .... » 2| L18]| + 18.4 4,577 Со. (Joint Station) 4% Deb. Stock (red.) 
RatHamCoundl лыы 14| 1163 | — ‚457 1,597 || St. | 44% | Kent Elec. Power Co. Irred Deb. Stk ide 4 1 0| Api, Oct| = | œ 
Exeter Corporation | м 17| 1078 | — 1220 46 || 31 1/2: | London Electric Supply Ord. Ви. 5 70| Ја, July | = | œ 
Gateshead & Dist. Trama '..| | ор БЕ 3.262 е | 5 3/0 | Do 6 per Cent. Pre... err 217 0| Mar, Sept | ~ | œ 
wpowCorporaon......| 9 17 | 1938) | x 2384 259 | Зы 4% +0, 4 per Cent. Ist Mort. Deb .. ...-.-.- 517-01 Marc SPY | ie 
Glossop Trams.. iui о 17 | 19,381 | + б! 1,366 || 5, 3/0 | Metropolitan Electric Sup. Ord. .... о 4 8 0) Jan Juy | с) > 
westerComn. e HM) Wey + EH Vei || 8 2/3 | Do 4} per Cent. Cum. Pret.-..-.-.--- 617 6| April, зн = 
Gravesend-Northfleet. . . ... » 14 287 | — 2,854 162 | St. | 43% | Do. per Cent, Deb. Stozk Ist Mort... 41 0! fan, July | ** | = 
Great Northern & City Riy.| ” 12] goog] t г T St [3] 4. | Do. 3$ per Cent. Mort. Deb. Stock (red.) HER IE ксы | = 
и Е К А 
rporatio; RO . ГІІ + * L] r eos. evveoveetare CN 
Hartlepool Tramways | y 9| 1992 + 1530 |+ 2160 5 26 | Newcastle Elec. Supply Ord Prot Dd 411 0lu .. 
ngs Elec, Trams Co. " 9 436 | 4- ,637 2;432 2/6 Do. 5 per Cent. non Cum. Pref 414 0 Feb, Aug ee РЕ 
Hong Kong seen] о 15|  980| + 20 vag 44%| Do. 4j per Cent. Ist Mort. Deb. .......- 511 0 | Feb, Aug ә 
Набег dGopn |” 121 %9,479 | + $748 #219, 2 5% | North Metro. Elec. Power Sup. 5 Morts..... 410 0| Jan, July | * j + 
Rall Corporation. . .......... ò d 1.765 | — гл! $2,133 6% | Northampton Elec. Lt. & P. Ord. о 506 е AE у 
т District Coundil.... p vo 17 2,742 + рс 2;499 5% Do. 5% Pref. fr rad A des УУ 909 4 11 6 Feb, Aug ee en 
llteston District Council ..| 7 17 | 522|— 1,503 1;181 43 | Do. 4% Debo осо die aee ius 4 6 0 Feb, Aug | > | æ 
[ИМсһ Corporation que E NE 119 | — 6,361 376 100 | Notting Hill Electric Ога........... Es 319 0| Juna, Dec | ++ | e 
of Thanet Co, усу А x i 1,479 100 $ 4/3 Oxford Electric O:d. ни 5 17 6 March .... E" s 
i, oui s 5 т 13.931 '817 i 5h st j d b Pall M. E ое 
1 x pora ооо м + : ames’ Ma El оо соооое • 2^ E °C a 
Kidderminster & District „| „15 171 | — 2 285 3/6 | Do. 7 per Cent. Ho ain NM ВЕЕТ 5 8 0| Feb Aug | (9 9, 
Kir ock Corporation ..| " 9 289 | + 192 2 2 204 | St. |34% | Ро Зі per Cent. Deb. Stock (теа). 8; —38 ое d 
шау Corporation „И 156 | + ‚327 175 3/9 | Smithfield Markets Electric Sup. Ord.......| 1—1 319 6 dan. Juy | = | = 
e Trams Co, ....| 0” |4 281 | + 3.198 16 | 4/0 | South London Electric Supply Ord... ..... 31 5 y a Шон Шш 
«Lancashire United C tts » LIS] 1,418] — ud 398 || St. 5% | Do. 5% Ist Mort. Stock (rəd)... -| 101—101 оа 
Coeds aston +, hdd. „ 14 1,532 | + 132 3 ,023 350 0 82 | South Metrop'n Elec. Lt & Power 7% ist Pret] 1614 416 0 - .. | ж 
kads Corporation э... 7 9| 342] + 155 nn 397 | 0/7: | Do. €perCent.2nd Pref. ....:... AA e Feo, Aug | + | = 
[Noster согрогаНоп......| » 17| 7,037 | — 331 434 6 If St. 44% | Do. 4j Ist Deb. Stock (ге)... P x VEL US UE dez - tt | .. 
th Corporation ы м 17| 2465 + 24242 7,121 1/3 | Urban Electric Supply O-d. anal eel 227 410 6j April, Oct| »: | = 
Шеш Corporation iin] 7 | Cim 3 8.5 2576 | _ 5| 1/3 | Be. Sper Cent Cum. Pref a Dess . | April, Oct | Ё +» 
ЦтеР00] Corporation ....| > 17] 16|- .. xn 176° зь | 44% Do. 4j per Cent. Ist Mort. Deb. ........| 87 —89 8]6 O| April, Oct | 53 | a; 
в Verpool Overhead Rly, PES ve 10 13,165 + 1,710 258 13 118 | 5 /0 Westminster Elec. Sup. Ord. ALI 7i—8l 5 2 3 April, Oct 83 yi 
udno&ColwynBarRy | ” 19 | 510457 | + 45 do 9,991 2/3 4$ per Cent. Cum. Pref... . : —8b |6 5 0| Ма, Sept} 8| 7 
eius County hundy о: © T 34,306 2,069 өөө 0 56 14 3 6| Jan, jus |. wm s 
[лоп Elec. Ry. Со.... » 7| 50532 | + 2,432 435.271 T | Electric Railways and Tramways. 
petes United Hos on Г] 17 14,175 + 1,535 334,945 27,314 x" Bath Elec. Trams Pref. Ord 
toft Corporation » 17 7,152 — 281 148.7 16,805 0/6 Do. 5 ar С> tC Ы гз ооооеоооооее • • і = E April NT os is 
Manchester [E » 17 179 А 76 3,265 н St. 0/ р? rn um. Pref. "ec cota acr = 6 13 6 : 
Mersey г Corporation... . + 3 5.872 44% | Do. 4$ Ist Mort. Deb. Stock (red an, July | «aj * 
Wer Кау... n 17| 2022| + 33 оа лае. е ааваа оета а: 99) 24 417 3 Jan, ly n 
Metropolitan Duc Boyz] n | 49.624 tol Teama вол, Dre] an, July | s+ | se 
Dist. Rai » 9| 334} + 127 «1,087 || 10) 4% | D : ge Ord. ........ 61-7 512 9| Feb, А s 
Metropolitan ailway.. 17 12 4,622 127 | ? о, Сит. Pref. зоо о ооо ов › 1 74—74 : ug 
Middleton Trams .. "о |2055 + 924 281.697 18 | St. | 4% | Do. 4 per Cent. Debs. ORE T ; 569 ке >s Ри 
*o*ovesvecsa ” ‚235 + 417 484 | 10 ee B itish 1 tT. : frog NENNT, ее l | —102 3 18 3 Feb, A ee ee 
Коза Corporadon.-......| " 3| 490+ 149 2) Е 23499 | ses. Do. E E U P з ME ee ШШ Dx 1 1а 
“тупе 2 е ee . 2 е A we S 2 se i ео, А! oe 
Newport Mon ст. „| 4037 | + "39 46551 |+ 35458 | EIE Do. Af per Con pnr ds oe moa, cage April, Oct 9A 95i 
: М oy ats » У ntr А * - «еее ось 5 aog ay, ov bi Ja 
тал, Ashton Hyde 2 6 SIS! 4 7 оа s MEETS 4? | Do. 4 Log e p Ari igs НН 21—73 14 4 0 Feb, Aug | 741 Л 
ритат Corporation ......| ” 9| 701| + 138 12724 623 | St | 2% | Do. Deferred о ee.) 67—39 | 419 0; Feb Aug | 831 .. 
Pa (N.B.) Corporation ..| — . . T 437 || 100! 4% | Do. 4 per Cent. БеЬз.................. 62 —51 3 3 6 Feb. ...., 62, 61] 
Pe WA.) Elec. Trams : . : И Ml Е | 5, 2/6 | City of Birmingham то p pi с 3160 an, July $e i X 
Pare rush... rir " 6 1598; + 70 39 072 uc 100| 4% | Do. 4 per Cant Ist Mort. 0253 bret ;H —5% 419 € | Арі, Oct) -j = 
Potteris th Corporation » 198| + 83 2,555 170 | | о erum o M 3432] 1110, fob Au L^95 2s 
боооеоооов о о í do: А r о. Э И v a : | ео, oe 
Reet Corporation ......| и 9| 2,267 | + 578 43,938 4509 Й ЗЕ % | Do. ie ee I0? —HI [419 0^ Feb, Aus i e 
Rotam Corporation oes "m 14 724 — 22 8.702 : | Se 5 Do. (1901) TREE ER SUR SM Mc Ro зуу» 125 —1)8 4 13 0 Feb, Aug | oe oe 
Vecsey ow dep 6221 10 2473 232 ЗР ОЕ ме 194 —107 | 4:5 0 | Feb Aug |. «| - 
У es] и 9| 32 + 48 2473 iSt. | 49) | Do. 4 per Cent. Perpetual Dits......... 103 —105 415 6, Feb, Aug | es 
ев есж. ee : 1 - " 9 | 10 6/0 Dublin United Trams. 6 per Cnt POR Vis ES. ко! ; 3 17 9. Мау, Nov oe +e 
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South at wees eee. | a 9| 1,385 | + 521 18.327 |+ A [| St. | 44% | Do. 4{ Deb. Stock .......... о 2157 S | Mar, Sip o 
о атрїоп пиен „ 9| 1,259) 437 20330 |+ 1,691 | 10! ..^| Imperial Tramways Огф................. oan epo p April, Oct | +. | se 
Southend, Corporation...) |; H 1,256 | + 127 os roro E |. pe: 6 per Cent. Рен. 4E E oU NE 
Sta wort Tramways MD o 14 630 + 75 6 619 + 108 | St. 144% Do. 4$ per Cent. Debs. ........ MOM IA 235 se Mar, 52рї oo | æ 
sdybdgeHyde c, JtB4 |, 9| S21] + 261 dn. Hiec ККЕ Ытым E T &lt por Cont Pres ll 2121 1849 01 Jan, Jay | ` æ 
ae aad Corporation... » 10 1,088 | 4- 342 8459 | ] I St. ' 4% Do. 4 per Cent. Deb. Stock .... pu 7 t—2t | 5:0 01 Mar, Sspt. VO a 
Suderland District оп... 18| 11941 — 40 N 14241 |+ || 10] 6/0 | Lanarkshire Tramways ................., iE —f4 1415 О. lan July | +. — 
Swansea Tea » 14 433| — 10| 33 PME. 32 | St. i 5% | Lancs Utd. Trams, 5% Prior Мел рь Stk, 82 си 5 12 3| Fb, Aug | o 
radon Corporation ......| |, jx dc ge a Door. aC sues radon Eiectris 4% Deb. St но E | О | 3x 
СИУ ОС "n + А В fs | y^ Q. о’ res. Racial ER EAM Oa р. do $5 5, ya 
p'nemouth Missus] aw cg 57| + 10 24 ко i 185 J 10) so | London United Trams, 5% Cum. Pref. .... p mes ете .. 55: 5j! 
V Pide TransCo, 2" » 9 691] + 414 | 23 449) |+ 359 St. | 4% | Do. .4 per Cent. Ist Mort. Deb. Sto:k.... 77 8) ne Jan, ушу ку 
wi ey Corporation eej 14 465 | — 40| 24 10/490 59 | St, .. | Mersey Con. Ord. $озк_................ | ES 5 3 0| Jan, July | 28, 77 
pall O duod ЧЕ e . = , t 930 ! 1. 1/11; Metropolitan Elez Tramways DA accu ebd . eb, Aug - ec 
Матв оп Corporation. s. | nd 502 | = 13 24 13213 + ''s32 l;.. ; Do. Deferred d NM ue t. WS p : 600, A ane = | TR 
wat Corporation .... x "D .. E ~ 1; 0 6 Do. 5 per Cent. Cum. Pref. 0...6. "I LS 0 | А 7226 ИЯ 
фу Оп-зирег-Маге E ee d E | ER ae | St. 4% Оо, 4} per Cent. Deb. Ste cele es 102} —1014, 4 7 4 Dore 102 ! ve 
olverhampton Co „жаз „ 9 521 + 365 23 1.705 + ee | St. 2^0 Do. 5 рег Cente Do. ЭК .... ооо озне 102 —101{ ; 418 6 an, July ae 102 
»yclverhampton Corpa. ,,.. ” 9 757 | + 353 23 10 053 120 | St. | 1375 | Metropolitan Railway Consolidat»d........ 48} —49 216 Q | Feb, Aug 49] 122 
Ofcester аа "ecc "m 14 923 + T 11.074 + St. 2 Oo, | Do. Surplus Lands Ѕғоскз.... о. ооооо ее 68 —70 3 19 5 Fob, Aug бэ} 051 
eade "оооло, РР 9 597 + 173 23 6/162 + 1;219 | St. {3 99 Do. 3j per Cent. Preference... о. овооюоо 90—52 316 0 Feb, Aug 914! 921 
В. Trama | | ” i 146| + 44] 23 2208 22 E St 3» De 3 par Con Convertible Prek о 310 Feb Aus is бш 
==» { - e r жодоо —9 (] J aa 
119 | 25 31,749 |+ 1,057 13613 %| Do, 3 per Cont, Debenture Stock se-s... 93 29: К 3 13 6 p ue dogs 
| en made for accrued interest ог redemptione NT 
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Electric Railways and Tramwayt— Continued. High-| Low FENE 
St. |34% | Met. Rly. 34 per Cent.“ А” Deb. Stock..| 92 —94 к July р 00 Telephones. 6 е б et | м. | 
St as Metropolitan District Railway Ord.......| 294—30 jan, Aug |. 304! 29 2$ | Amer. Telephn. & Tolegh. Cap. St. .| 155 —157 үч 1854! 156 
Ф А 419 6 | Feb, Aue | 90] asist | 42 | Do Coll Trust $1,000 4 per Cent. Bds.| 96 —98 4 1'6| Jan July к 
А 3 а Eae A d pe bar ЕРУ Discs f» ара ылы Bonds 1936 ... 115 —17 |3 8 6 Es dil ons 
t ys. Co. of London, — 410 0 77 o-Portug'se Tel. Sb. Si | 101 — eel] 298 
St] ақ | pad Ee Rie Co не |S te 0| Je fb | =| =| le Anglo-Portug'ae Tol 5% lat Mt. Db. Stk) 191, Ур {Н 0 August >. Ты. 
5% : ро : per Cent, Midland Rent-charge| 104 —106 | 3 16 0 an july e| zn] 19/7: Monte Video Telephone Ord. ceeescodes $—1 6 j| d Nov .... f pee 
|4 Do tog Cont РИ ыа т 48 19 [4 0 8| Jan, July | +. | 7: BSE б | National Go, Prat Stock: ПИТ оси Ё 1! 9 | May, Nor || | 
1 x Potteries ectric Traction Or Qoae ө% + — 5 6 9 " ae oe 6 Do. Def St k зоо фо ов ооо а : ~ iv , u oe 
0 * 9 > Oct ide oe 10 Ы oc 64225009090909092060023€908 120 —123 Feb, A 21 ! 
St. Nie 5 per Cent. Cum. РтеЁ.....•-•••.-| nit |7 5 0| Feb, Aug | 3% | ~ | 10 6/0 | Do. брег Cent. Cum. Ist Pref.........| 10 —10 41 : Feb, Au "i 
j| 44% | Do 4j per Cont, Deb; Stock. sssini 88—91 |500 6/0 ' Do. 6perCent.C i | ug 
Е о Е 
nt. b. TOCK vo 75 : m re se ae ? n. 
КЫ ЛҮЕН -3- | | С ан: E IE И 
n А — , ME oe 9 id evseoce! , т МЫ a 
~ 5% InderedE-Rys Lon.6% In. bds with coup7| оо 10: | 112 6 | June, 698) 68: "1| 4A% | New York Telephone Co. 30 yr. Вида... 100—101 4 9 6 о! 130 | 
= (4X Бе богет oap 7211:1122] 00 102 419 o) по [HH ròse 008) Do per Cent Gum Bret. ы: A-8118 9 рел бр 
t 496 Do. 4 per Cent. 1st Power Ho. Dbs. EN 100 —102 3 18 3 ee 1004 i 496 Do. 4 per Cent. иш rr восоефао о в 1 —1 4 16 0 April, Oct °з 
t re Yorkshire (W.R.) Elec. Trams. Ord... . e. i i ee eo t. 96 Telephone Co. f e. Deb. Stock...... 874 —E9] 4 9 6 an, uly * 
5% .° ро. 6 рег Cent. Cum. Pref... o» 2}—2% di March ue i ie 5 3 United River pt Eeyot 44%Db.Stk.(red.) 100 —102 4 9 9 an, uly vi 
43 Do. 4$ per Cent. Ist Debs... cccscscces 34 —87 5 3 3 Jan, July ж ee 5/4126 Do (150 Dol ошоо) СКЕ; A 5 3 0 uly Ф000 es 
ў = 2/6 Do, 5 per Cent. Cum. ‚зб, оо tato : RN < ee oe | 
4%) Do, 4b Deb St Rede TE) 1083! 4.9 49 June Mee Ed 
Electric Manufacturing, де. Financial 1 ооо ооо вое е о 103 —1 4 5 9 Jan. July ee 
nvestment, &e. 
5% 5| 3/0 Elec. & Gen. Investme | 
1| 4% | Anchor Cable Co. Deb, Stock ....| 99 —101 o s nt 6% Cum. Pret...| 41—46 |617 о | Jan, Jul .. 
1 of? Aron Electricity si ly Аа ЕЕ i—i 4 9 0 an i ез 10 de Оо Бар а Trust *es9006008902095€0» All —1!4 5 2 3 JS. 11 i 
1| 3/21 Bus 6% Cum. РЁ. c. eee eroe tica 740 April, Oct .| [10/6 Submarine Cables Trust (Cert) .......... ты лр DEMO Ё 
Homi | "Bar Мру а И 411 0| Aprl, Oct| + - Colonial and Foreiga Electric | 49.6 AN Cet) == 
5 ritish Insulated & Helsby Cables Ога... 6—7 Е : е ways, Tramwa : 
3/0 | "ba 615 6| July, Feb | ** ys, &c. 
St. 6 per Cent. li NTTERTEREREREREE 6 —6 e es 5 2/9 t Anglo- nti 
St. H% Do. 4i per Cent. Ist Mort. Deb. (red.)..| 102 E 412 3| Jan, Juy | —] 5 219 E a een. Я 1319 0 тена А 
АЕ Е 7 
e estinghouse 6 per Cen ыкы] р и : , | [st a b. Stock .... ee esce eoi zt , 
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The I.M.E.A. Meeting. 

IN accordance with our practice since the formation of 
this Association, we publish, in another part of this issue, 
& full report of the proceedings at this year's Convention 
at Brighton. The gathering has undoubtedly proved to be 
a record one, the numbers attending reaching the handsome 
total of nearly 500. Many of the members have travelled 

long distances, from Dundee, Glasgow, Edinburgh, Belfast, 
&¢., to be present. The weather, though oz the windy 
side, has fortunately been brilliantly fine. The arrange- 
ments this year have been on much the same lines as in 
‘previous years and no particular innovation has been made, 
except, perhaps, on the social side. The Papers read have 
been, possibly, below the average of past years. This 
"would suggest that the Association finds it increasingly 


Price SIXPENCE Gr ^ 
Abroad 94., or 18 cents, or 900., orSÜpf. 


difficult to get engineers to prepare Papers. The remedy 
is comparatively simple. Greater opportunity for dis- 
cussion should be given to the members. Rather than 
read Papers and work up the audience to the pitch of 
boredom thereby, the plan, adopted on the last day of the 
Convention, of holding an informal discussion on some 
suitable subject, should be extended to all the technical 
meetings of the Association. There is much good matter, 
which is now reserved for discussion in the smoke-rooms 
of the hotels, that could very well be deliberated upon in 
open conclave. The members of the Association, too, com- 
lain that the circulation of typed questions has become 
a nuisance and a hindrance. Why cannot some of the 
more important of these questions be dealt with in open 
discussion at the Convention? We hope that next year 
the Council will take a decided step in this direction ; 
and we venture to prophesy ап increased membership aud 
wider sphere of utility for the Association as a result. 
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Wiring Regulations. 

ALL engineers will sympathise with Mr. J. W. BEAU- 
CHAMP in his desire, as expressed in his Paper read before 
the Ineorporated Municipal Electrical Association, that the 
number of wirinz rules should be reduced to one set. It 
must be admitted, however, that things are moving in the 
right direction, for there are by no means so many sets of 
rules as there were а few years ago. Those issued by the 
Institution of Electrical Engineers have made steady pro- 
gress and are now adopted by a large number of supply 
and insurance authorities. Nevertheless, the fact remains 
that the number of rules still in existence is larger than it 
should be, and the result is mainly to impede contractors in 
their work. The existence of only one set of rules would 
secure greater uniformity of work and would give the 
inferior class of contractor less excuse for his faults than 
he has at present. Unfortunately, it is one thing to make 
rules and quite another to enforce them, and in this respect 
electric wiring is at a disadvantage, because so much of it 
is necessarily concealed. Frequent inspection during the 
progress of the work is essential if there is to be any cer- 
tainty that the quality is what it should be. Yet the 
supply authority generally carries out merely an insula- 
tion test, the result of which may depend more upon sur- 
face leakage than anything else. In fact, under certain 
conditions, this surface leakage may render it very diflicult 
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to obtain the specified result, and on that account alone it 
is desirable that wiring rules should be administered with 
some discretion. 

ANOTHER point touched upon by Mr. BEAUCHAMP is the 
question of earth connections. It is no good earthing 
unless the earth connection is properly made. This is 
generally put out of sight and if found by a non-technical 
enquirer it probably appears to him to be a mistaken bit 
of work of an over-zealous contractor, which view is 
probably confirmed by the fact that if the connection is 
removed no harm seems to have been done. We notice 
that Mr. BEAUCHAMP suggests the use of a No. 18 wire as 
sufficient for earthing small installations. — Electrically 
this may be the case, but for mechanical reasons we do not 
think so small а wire should be used. It generally costs 
very little more to put in a substantial connection, looking 
as 1f it really serves a purpose, and there is no reason why 
it should not be labelled as such to ensure proper respect. 
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The Electric Vehicle in Boston (0.5.А.). 


THE slow development of electrically-driven vehicles in 
tlus country may be said to be due, in some measure at any 
rate, to the great improvements which have been made in 
the petrol engine. At one time much more progress was 
being made with the former tvpe of equipment than is the 
case at present; electric broughams and landaulettes 
were being extensively used for town work and there was 
even in London a line of electrically operated omnibuses. 
The latter have entirely disappeared, and there seems some 
chance of the former meeting the same fate. It is of 
interest then to enquire why this unsatisfactory state of 
things should exist, seeing that in many ways the electric 
vehicle is possessed of advantages which are lacking in the 
. petrol car. 
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For town work the two financial items that need be 
particularly considered are maintenance of the battery and 


the cost of charging. The limited radius of action is по. 


disadvantage, because batteries of capacity sufficient for а 
dav's work in town can easily be used. Аз regards the 
batterv, present-day accumulators are quite capable of 
operating under traction conditions; and it therefore 
remains to be seen whether all is being done bv the supply 
authorities in granting facilities for charging. This is 
important; for charging 15 an operation which oceurs very 
often in thelife of a battery and is particularlv necessary to 
the electric vehicle. It is at this point we fear that we have 
failed in this country. Scarcely sufficient facilities have 
been given in the way of low rates for charging accumulators, 
and electrical engineers have not been sufficiently enterpris- 
ing to use electric vehicles and so emphasise the advantages 
obtainable. This 1s unfortunate, for how much can be done 
is indicated by the results of a campaign recently under- 
taken in Boston by the Edison Electric Illuminating Co. This 
campaign was undertaken to create interest in the elec- 
trically propelled vehicle for pleasure and commercial uses, 
particularly the latter. To show its faith in its own pre- 
scription the Edison Co. changed all its vehicles to the 


electric drive and now, as the result of several months’ 


working, it is able to announce that the economies effected 
will soon pay off the capital outlay. Further, an organisa- 


tion known as the Electric Vehicle Club, whose membership: 


consists of dealers in electric vehicles and accessories, has 
taken the matter up very strongly, and much editorial space 
is being given to the subject in the local newspapers, 
With these examples in front of them it is not to be 
wondered at that the inhabitants of Boston have gone 
in strongly for the electric vehicle. According to a local 
paper every dealer and agent in the citv reports a large 
number of enquiries about electric cars; and the vehicles 
are, in fact, being sold faster than thev can be delivered. 
Everyone speaks highly of their reliability, and their 
employment for emergency purposes, such as fire engines 
is becoming more and more extended. The results of 
the campaignare therefore highly satisfactory. Cannot 
our own supply authorities take the hint 7 
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The London Electrical Engineers, Royal Engineers.—We 
take the following announcement from ** The London Gazette ” 
of Friday evening last :—Lieut.-Col. and Hon. Col. (Honorary 
Maj. in the Army) Rookes Evelyn Bell Crompton, Retired 
List (Territorial Force), is appointed to the Hon. Coloneley of 
the unit. (June 24.) 


Harmonic Analysis Diagrams.— Erratum.—W e regret that 
in the footline to Fig. 4 of Dr. Beattie's article on the above 
subject, which appeared on p. 371 of our issue of June 16th, 
“fifth sine and fifth cosine terms ” should read “ second sine 
and second cosine terms." 


Turin International Congress for the Applications of 
Electricity.— The following have been appointed as delegates 
to represent the Institution. of Electrical Engineers at the 
Congress which is to be held in Turin in September, 1911 :— 
Mr. 5. 2. de Ferranti, Col. В. E. Crompton, C.B., Mr. W. 
Duddell, F.R.S., Dr. В. T. Glazebrook, C.B., F.R.S., Mr. К. 
Kaye Gray, Mr. R. Hammond, Major W. A. J. O'Meara, 
C.M.G., Mr. A. Siemens and Dr. S. P. Thompson, F.R.S. 


Telephony in San Francisco.— This subject was dealt with 
in a Paper read by Mr. S. G. McMeen before the Western 
Society of Engineers, and reported recently in the “ Electrical 
Review and Western Electrician." The city of San Francisco 
has a population of about 465,000 and with the cities of Oakland 
and Berkeley, across the bay, the metropolitan area comprises 
a population of about 609,000. The three cities are equipped 
with an automatic telephone system divided into two main 
portions, that in San Francisco being equipped with the two- 
wire system and that in the trans-bay cities being built on the 
three-wire system. The two groups are connected by a cable 
about 84 miles long, of which 34 miles are submarine. Each of 
the two main sections of the system has a main exchange and 
four branch offices, with a number of subsidiary offices con- 
taining only the subscribers’ line switches. The climatic con- 
ditions of San Francisco are peculiar, and one of the most 
severe problems was to make the system moisture-proof. This 
was done by using underground lead-covered cable for all the 
main trunk and lateral lines, so that open overhead wire was used 
only for drop-wire purposes, and even these were insulated. 
The cables and conduit lines were laid out on the basis of 
estimated traffic conditions up to 1925. The effective calls 


are registered on meters, and а number of private branch. 


exchanges, also worked on the automatic system, are in use. 


Oable Interruptions. Date of Interruption. 
Assab —Perim  ................. TERR : July 8, 1909 
Malta—Tripoli........... ....... mp А April 20, 1910 


Latakia—Palura ............. — СУ ҮР РРР May 26, 1910 
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. Corona Losses on Transmission Lines.— The “ Electrical 
"World ” states that experimental sections of high-tension trans- 
mission lines are being constructed at Purdue University, 
Lafayette, U.S.A., to study the corona losses occurring under 
conditions of high potential. А steel and a wooden pole line 
are being erected, the latter being equipped with movable 
insulator pins so that the distance between the wires may be 
varied. These transmission lines will be excited from the 
300,000-volt transformer in the electricalengineering laboratory. 


Electricity Supply on the Isthmus of Panama.—The 
* Electrical World ” states that a new 500 kw. 2,200-volt three- 

hase turbo-generator is to be installed in the electric gene- 
rating and air-compressor station near East Balboa on the 
Isthmus of Panama, replacing all the present electrical gene- 
Hitherto direct current has 
been used for the operation of the cranes on the Panama Rail- 
road wharf and for the motors in the Pacific Division machine 
shop. These motors will now be superseded Бу alternating- 
current machines when the new generator, which is to be 


driven by the exhaust steam from the air compressors, 18 in 


This wil not only constitute a fuel economy, 
The 


In addition to the 
electricity required at Balboa during the day there is sufficient 
energy in the exhaust steam to enable the Balboa plant to 
transmit from 100 kw. to 200 kw. to the system now operated 


rating equipment at that point. 


operation. 
but obviate any necessity for additional boiler capacity. 


Miraflores plant will supply the night load. 


by the Miraflores plant. 


. Electricity and the Gala Performances.—Electrieity has 
played an important part in the two gala performances given 
by H.M. the King in connection with the Coronation celebra- 
tions, the one at Covent Garden Theatre on Monday night 

Besides 
being used for the stage and general lighting, electricity was 
in both cases combined with the decorations to give an exceed- 
The house at Covent Garden was deco- 
rated throughout with roses, over 100,000, some real and some 
artificial, being used. From trellis work beneath the lowest 
tier of boxes the blooms rose circle above circle to the highest 


and the other at His Majesty's Theatre on Tuesday. 


ingly artistic effect. 


gallerv, the intertwinings being lighted up with hidden lights. 


The King's box was decorated with a frieze of gold, white and 
mauve orchids, while in the box itself carnations were used, 


and here again electricity was used as a sub-decoration. The 
proscenium, too, was outlined with flowers and lamps. At 


His Majesty's а much simpler scheme was used. Round the 
boxes were festoons of poet's laurel, supporting clusters of 
The proscenium opening was decorated with 
crimson roses mingled with laurels. Here, again, electricity 
was used to bring out the beauties of the flowers, while special 


golden fruit. 


advantage was taken of it in decorating the fountains in the 
loyers. The extraordinary number of "star" actors and 
&ctresses taking part in the performance made some extra 
dressing room accommodation necessary. This was obtained 
by boarding up the ends of the arcade next the theatre and 
lighting the dressing tables which were placed in it by a tem- 
porary installation fed from the theatre mains. 

International Electrotechnical Commissien.—In conformity 
with the wishes of the Brussels Conference held in August, 
1910,'the delegates of the British, French and German Electro- 


technical Committees met at Cologne in the middle of May last 
nd accomplished very excellent work. Prof. Eric Gérard, 


having presided at the Brussels Conference, at which the 


subject of nomenclature had been much discussed, was 


specially invited to attend, so that not only was there a con- 
tinuity of ideas, but the delegates were entirely free to put 
forward their particular views. Those present were :— Prof. 
Eric Gérard (President of the Belgian Committee), M. E. 
Brunswick (Delegate of the French Committee), Dr. E. Budde 
(President of the German Committee), Dr. 5. P. Thompson, 
F.R.S. (Delegate of the British Committee), and Mr. C. le Maistre, 
General Secretary of the Commission. 

Before the actual work of the meeting was commenced, a most im- 


portant suggestion was outlined by Dr. Budde dealing with the inter- 
national unification of symbols. Оп behalf of the German-speaking 


nations, as represented by the Elektrotechnischer Verein of Berlin, Dr. 
Budde said that they would be pr2pared to abandon the use of ** W "' for 
resistance and adopt “ R,” if the English-speaking nations, on the other 
hand, would adopt “I” instead of С” for current. Dr. Budde was 
quite ready to exclude ** Ј as synonym for “ I,” owing to the confusion 
which would arise due to the fact that “J” is already employed to 
represent other quantities. Dr. Thompson, on behalf of the British 
Committee, willingly concurred in this suggestion, and as the American 
Institute already employs “ I” and, through the good offices of the 
American Electrotechnical Committee, the National Electric Light 
Association of America is being approached in the matter, there is every 
hope that at Turin the symbols “I,” “ E,” “ R” will ba universally 
adopted. Such a decision, if ratified by the Commission, as no doubt it 
will be, will certainly be а most encouraging step in the right direction. 
The discussion of the work of the various Committees on the German list 
of terms put forward at Brussels was then entered upon, and a list of 
some 50 industria] terms and definitions was agreed to in French and 
English. The word "industrial" has been introduced so as to dis- 
tinguish this work from that of the vocabularies in course of preparation 
by several of the Committees. The reason being that the vocabularies 
include definitions of a character more abstract and general and more 
rigidly scientific than is necessary in the case of industrial terms, which 
are more conventional and can therefore be defined in less academic 
language and yet prove of inestimable value to the industry by facilitating 
commercia] transactions between buyer and seller. As the time at their 
disposal was so limited the delegates intend to meet again at Turin early 
in September so as to have an opportunity of revising their work prior to 
submitting it to the plenary meeting. In the meantime the work already 
carried out is being issued to the various Committees for their considera- 
tion. Special mention must be made of the work of the Danish Com- 
mittee which was presented in such an admirable manner and has been 
of very considerable assistance to the Committees generally. The work 
04 the Japanese, the Mexican and the Spanish Committees was also most 
complete. The small Committee has been so successful in its task that 
in all probability the appointment of other small international Com- 
mittees, to study certain particular subjects in а preparatory manner, will 
be considered іп the near futurs, and thus work will be going on con- 


tinuously and more rapid progress thereby ensured. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

We give а comp!cte account, up to last evening (Thursday), of the 
proceedings at the Convention of the Incorporeted Municipal 
Electrical Association, he!d this week at Brighton. The presidential 
address was delivered Бу Mr. J. Christie, and th» following Papers 
were read: “ Electricity Supp!y from the Municip2] Committee’s 


Standpoint,” by Councillor H. Leese; “ Modern Wiring Practice," 


by Mr. J. W. Beauchimp ; “ Interna! Combustion Engines Working 
on the Diesel Principle,’ by Mr. Н. Г. Howard; and ‘ Internal 
Combustion Engines for Power Stations,’ by Mr. R. M. Carr. 
Abstracts of these Papers and of th? discussions that took place аге 
given in this issue, also of the two discussions tht took place 
yesterday, viz., `* Purchase of Fuel," opened by Mr. C. E. C. Shaw- 
field, and “Street and Shop Front Lighting." opened by Mr. A. Н. 


Seabrook. 
We describe the Faraday House Testing Laboratories. 


The publie service of rail-less trolley vehicles was opened at Brad- 


ford on Saturday. 

We give an secount of part of the first day's proceedings at the 
Education Conference organised by the Institution of Civil 
Engineers, which was held this week on Wednesday and Thursday. 


Municipal Loans.—4An inquiry was held lest week at Worcester 
into the Council’s application for sanction to a loan of £3,375 
for extensions of the electricity undertaking. on Wednesday at 
Aldershot an inquiry was held into an application for sinction to a 
loan of £2.50) for extensions of the electric supply department, 
and an inquiry has also been held at Bispham into the Council’s 
electricity supply scheme involving zn expenditure of £9,180. Ealing 
Corporation have been authorised to borrow £18,500 end Waltham- 
stow Council £9,206 for extensions of their electricity undertakings. 


Parliamentary.—Th2 Telephone Transfer Bill was read a first 


time on Tuesday. 

A Bill of 201 clauses has been introduced into the House of Lords 
to consolidate and amend the law relating to reilway Нас. 

A Bill to confirm the Pateley Bridge Electric Lighting Provisional 
Order has been passed by a Select Committee of the House of Lords. 

Legal.—The Court of Appeal have allowed the appeal of the 
Postmaster-General from the decision of the Light Railway Com- 
missioners as to the validity of the notices of objection to certain 
plant, &c., of the National Telephone Co., and tho cross appeal of 
the Company was dismissed, with costs. 
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W. G. Hindley (Melbourne Corporation Electricity Department) 
has been appointed by Hampden (Victoria) Shire Council аз ohief 
engineer of the Camperdown and Terang electricity works. .- = f 

Мг. С. D. Mathews, A.M.LC.E., A.M.L M.E., A.M.I E.E., has left. 
the Government service at the Royal Arsenal, Woolwich, and has. 
joined the staff of the Tudor Accumulator Co., 119, Victoria-street, 


S.W. 


Mr. Muir Mackenzie, Official Referee, has continued the hearing 
of the action brought by Messrs. W. Canning & Co. against the 
Northern Flexible Metallic Tube Co. for the recovery of the balance 
of the price of an electric galvanising plant. 

Mr. Justice Bray has delivered an interesting judgment in the 
action Hartlepool Electric Tramways (Ltd.) v. Hartlepool Corpora- 
tion. 

A Divisional Court has dismissed the appeal of the Metropolitan 
Electric Tramways (Ltd.) as to the rating of the Company's lines in 
Tottenham. 

Companies’ Meetings and Reports.—Among the reports of meetings 
reported are those of the Indo-European Telegraph and the Globe 
Telegraph & Trust Companies; while reports of the Bombay Elec- 
tric Supply & Tramways Co., the Chilian Electric Tramway & Light 
Co., Greenwood & Batley, and the Marconi International] Marine 
Communication Co., &c., are also given. 


—————— M Qü( 
INST:1OTIONS AND SOCIETIES. 


Royal Socieiy of Arts.—The annual report presented at the annual 
general meeting of the Society this week, mentions that the office of 
president has now been accepted by H.R.H. the Duke of Connaught, 
Up to the death of King Edward VIL. it was occupied by H.R.H. 
the Prince of Wales (King George V.), and, on his accession to) the 
throne, it was temporarily held by the Lord Chief Justice. There 
has been, as usual, an increase in the entries for the Society's examina- 
tion, the total number of Papers worked this year being 24,360, 
Under the Fothergill Trust the Council has made the following 
awards for life-saving apparatus for use in mines and places where: 
the air is noxious: gold medals to Mr. H. A. Fleuss and Mr. W. E. 
Garforth; and silver medals to Mr. R. Jacobson and the Mining 
Engineering Co. The Society's Albert Medal has been awarded to 
the Hon. Sir Charles A. Persons, K.C.B., F.R.S. The Council, with 
a few alterations, was re-elected. 


OBITUARY. 


Mr. P. S. SHEARDOWN.—We regret to record the death of Mr. Percy 
Sewell Sheardown, electrical engineer of Dublin, which took place in 
London on 19th inst. Deceased, who was suffering from break- 
down, due to overwork, came to London to see a specialist. 

Mr. Sheardown received his technical education at the City and 
Guilds of London College, Finsbury, under Prof. S. P. Thompson 
and Prof. John Perry. during 1892-3-4. obtaining first place at the 


oe 
final examination in electrical engineering in 1894, and a medal and EDUCATIONAL NOTICES RJ E 
prize from the examining body. After a short service as assistant to И et 
the engineer at Bray electricity station, he joined the staff of the wife eck 


University of Sheffleld.—The faculty of applied science comprises. 
the departments of engineering. metallurgy, coal mining and archi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence Oct. 4 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 


City and Guilds Technical College.— This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists and for engineering pupils who desire to 
supplement their practical training by a two years’ course of instruc- 
tion in the principles of engineering scienee. The instruction is 
mainly given in the various laboratories, most of which have been 
recently re-equipped. The subjects of the entrance examination 
are mathematics and English, but the matriculation of any British 
University is accepted. The courses in electrical and mechanical 
engineering cover a period of two years and those in chemistry three 
years. There are also arrangements for three year courses in 
engineering. Particulars at the college, Leonard-street, City road, 
London, E.C., or from the City and Guilds of London Institute, 
Gresham College, Basinghall-street, London, E.C. 


British Thomson-Houston Co., and worked in Dublin on the electrifi- 
cation of the Dublin to Dalkey tramway line. Later he joined the 
staff of the Dublin United Tramways Co. as assistant electrical 
engineer, was with the Company throughout their change-over to 
electric traetion, and he held the appointment of chief electrical 
engineer to the Company at the time of his death. Mr. Sheardown 
took much interest in technical education questions, and was а 
lecturer on the engineering staff of Trinity College, Dublin University. 
He was vice-chairman of the Dublin local section of the Institution of 
Electrical Engineers in the session 1905-6. 


С. CaRELs.— The death is announced of M. Gusteve Carels, of 
Carels Frères, Ghent, manufacturers of turbines, steam engines, &c. 


APPOINTMENTS VACANT AND FILLED. 


Dundalk Urban District Council invite epplications for the 
appointment of resident engineer for their electricity undertaking. 
The successful applicant will act as clerk of works, under the Council's 
consulting engineer, during the construction of the works. Salary 
£950 per annum. Applications to the town clerk (Mr. Mathew 


Comerford). Town Hall, Dundalk, by Monday, July 10. See also an 
advertisement. 

A firm of incandescent electric lamp manufacturers require a 
qualified representative for the London district. Зее an advertise- 
ment. 

A first class electrical engineer is required to take charge of 
instrument works. Зее advertisement. | 

A firm of electric incandescent carbon lamp makers require a 
skilled foreman for the stem, depositing end flashing departments. 
See advertisement. 

A skilled assistant engineer is required for an incandescent electric 
lamp factory, with experience in the manufacture of carbon and 
metal lamps. See advertisement. 

A meter tester and testing assistant is required for one of the elec- 
tricity works of the County Borough of Stoke-on-Trent. Com- 
mencing salary 263. per week. Forms of applications, &с., from the 
borough electrical engineer (Mr. C. Н. Yeaman), Hanley electricity 
works, Stoke-on-Trent. See advertisement. 


Owing to increased business, it has been necessary to reorganise the 
staff of the Clyde Valley Electrical Power Co., and the following 
changes and reappointments have taken place :— 


Mr. D. A. Starr remains general manager and Mr. R. Robertson, who 


has held the post of secretary for several years, becomes commercial 
manager with charge of the selling and development department. Mr. 


H. E. Ferguson, who has held the position of chief accountant for several 
years, has been appointed secretary. Mr. D. MacFarlane MacLeod is 


resident engineer, and Mr. W. G. Crawford mains superintendent. 


Mr. E. Taylor, fourth engineer in charge to Hammersmith (London) 
Council. has resigned to take up an appointment under the Board of 


Trade. 


ARRANGEMENTS FOR THE WEEK. 


— M Á 


FRIDAY, June 30th (to -day). 


IxcoRPoRATED MUNICIPAL ELECTRICAL ASSOCIATION. |, 
10 a.m. Annual General Meeting at the Royal Pavilion, Brighton, 
2:30 p.m. Motor trip to Arundel, 


PHvsicar Society. 
d p.m. Mecting at the Imperial College of Science. Agenda : “ On 
the Etlect of a Narrow Sawcut in the Edge of a Conducting 
Strip on the Stream Lines in the Strip and on the Resistance 
of the Strip," by Prof. C. H. Lees, F.R.S.; “ The Capacity 
Coefficients of Spherical Electrodes,” by Юг. А. Russell ; 
‘Exhibition of the Benkö Primary Battery,” by Mr. W. В. 
Cooper. 
NATIONAL ELECTRICAL MANUFACTURERS' ASSOCIATION. 
WEDNESDAY, July 5th. 
12 noon. Council Meeting at the Institution of Electrical Engineers, 
Victoria Embankment. 
3 p.m. Special General Meeting at the Institution of Electrical 
Engineers. 
THURSDAY, July 6th. 


2:30 pn Council Meeting at Balfour House, Finsbury-pavement 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Head Quarters will be closed for instruction during the weck. @ 
Saturday, July 8th.—The Plymouth Detachment will parade at Неа& 
quarters at 9:30 a.m. Dress: Service dress, drill order, with? water 
bottle and haversack. Arms will be drawn before this parade. ^ 
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SIXTEENTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL 
| ELECTRICAL ASSOCIATION. 


The I.M.E.A. is to be congratulated on its decision to migrate 
to the seaside for its annual meeting this year. The Con- 
ventions of the past few years have been confined to inland 
industrial centres, mainly because the Presidents of the 
Association were selected from towns in which large municipal 
stations were in operation. The seaboard towns, particularly 
those in the south, had been overlooked in choosing a venue 
for the annual Convention, and in Brighton not only has a 
good electrical centre been hit upon, but a seaside pleasure 
resort which it would be difficult to beat. Among the principal 
members attending the Convention we may mention Messrs. 
S. Г. Pearce, G. Wilkinson, В. A. Chattock, J. E. Edgcome, 
У. W. Lackie, H. Faraday Proctor, C. E. C. Shawfield, S. J. 
Watson, А. C. Cramb, H. Richardson, А. H. Seabrook, C. H. 
Yeaman, F. M. Long, T. P. Wilmshurst, H. Collings Bishop, 
Е. A. Newington, C. M. Shaw, А. A. Day, A. Clough, Aldermen 
G. Pearson, Sinclair, G. P. Smith, West, &c. A large number 
of visitors, among whom we noticed Mr. S. Z. de Ferranti 
(President Inst.E.E.) and a goodly sprinkling of ladies, were 


also present. 


Brighton, Tuesday, June 27th. 

The bulk of the members arrived in Brighton on Monday 
evening, and at the opening meeting on Tuesday morning the 
Mayor of Brighton extended a welcome to a “ crowded house." 
In his opening remarks the Mayor established a precedent by 
omitting the well-worn phrase that electricity is “ still in its 
infancy.” He thought that the members would find much to 
Interest them in the electrical undertaking at Brighton, es- 
pecially as i$ was one of the oldest in the country, and had been 
In progressive hands from the start. Не paid а high com- 
pliment to Mr. Christie, under whose guidance the scheme had 
been brought to its present state of efficiency. 

After а vote of thanks to the Mayor for his presence in 
weleoming the Association, Mr. Christie read his Presidential 


Address. 
PRESIDENTIAL ADDRESS.* 


BY J. CHRISTIE. 


When this Association met here, 15 years ago, in these same rooms, 
we were a comparatively small and unimportant gathering, num- 
bering only 114 all told, made up of 38 municipal, 48 engineer and 
96 associate members, and the total capital of the undertakings we 
were then responsible for did not much exceed £3.000.000. Our 
growth since then has been rapid, and to-day our roll of membership 
has increased to a total of 407, comprising four honorary, 168 muni- 
cipal, 187 engineer and 48 associate members and associates ; and as 
àn Association we can justly claim to voice the opinions on matters 
electrical of practically the whole ‘of the municipal undertakings 
throughout the Kingdom, whilst the capital invested in the machi- 
nery and plant directly under our control, and exclusive of tramway 
and company undertakings, has increased in these few years to up- 
wards of £41,000,000. 

Mr. Arthur Wright in the first presidential address most clearly 
enunciated the various questions of policy which should guide us in 
the administration of our responsible duties, and it is most gratifying. 
especially to those of us who have been members of the Association 
since its inception, to note how many of the intricate problems dealing 
with the commercial and technical sides of our business have been 
80 satisfactorily solved, in many cases as the outcome of action taken 
by our Association. | 

Each year the task of finding a suitable text for the Presidential 
sermon becomes more difficult, and I must confess to having failed 
to hit on any new or original theme on which to address you. | 

The town of Brighton has always held a prominent place in the 
history of electric lighting and traction progress, and so far as I can 
aecertain she can claim to have been first in the field with regard to 
both these branches of our business. The first electric railway in 
this country was started here in August, 1883, through the enterprise 
of Mr. Magnus Volk. This line, running along the eastern sea front, 
is still in successful operation, and it is worthy of note that thedynamo 


7 Abstract. 


————— 


now driving it has been in regular daily use for upwards of a quarter 
of a century. The only radical change effected, except with regard 
to modernising and improving the permanent way, rolling stock, &0.,. 
has been to replace the gas engine, which was the prime mover in: 
those early days, with а, 60 kw. motor and battery operated off the 
Corporation supply mains. 

So far back as 1891 one of the earliest experiments in electric light- 
ing in this country was carried out under the auspices of the Brighton 
Corporation. The installation consisted of six arcs, each lamp being 
run off its own separate machine. These for a time lighted a portion 
of the Madeira-road, and were then regarded as one of the wonders of 
the age. The following year Messrs. Hammond & Co. laid down а. 
small plant which supplied a series of arc lamps installed in the busi- 
ness premises of several of our leading tradesmen, and this I believe 
was the first instance of а central station for the public supply of 
electricity being established in this country. 

This pioneer lighting company kept pace with the times, the seriee 
arc, and, later, the ingenious multiple series incandescent lighting in 
turn gave place to the single-phase 2,000-volt alternating-current 
house-to-house transformer system. 

In 1891 the Corporation obtained a Provisional Order, and shortly 
thereafter commenced a two-wire continuous-current supply with 
underground mains, competing for business with the company. In 
1893 the goodwill of the company's business was purchased by the 
Corporation for the sum of £5,000, the old plant being finally shut 
down and sold а few months later. The supply business in the hands 
of the Corporation and under the management of your first president 
(Mr. Arthur Wright) continued to prosper; the two-wire system was 
changed over to a three-wire system, high-tension single-phase alter- 
nating current was again introduced to meet the demand in the out- 
lying area at times of peak load, later the voltage of the supply in 
these districts was doubled, and the continuous current once more, 
displaced the alternating. 

In 1905 the North-road works as a steam generating station was 
superseded by the new three-phase turbine waterside station аб 
Southwick, and the nuisance from a large works in the centre of the 
town was thus removed. The old works are now only used as а sub- 
station, probably one of the largest of its kind in the country at the 
present time, containing as it does upwards of 8,000 kw. of converting. 
plant of various types. 

To meet the continually increasing demands in the outskirts of the: 
town, we will shortly have again to establish sub-stations, either 
equipped with three-phase alternating-current plant, or self-con- 
tained engine units of the internal combustion type. Thus history 
repeats itself. 

Like all pioneers, our undertaking has had to pay the penalty of 
heavy capital outlay per kilowatt of useful capacity, although this is 
rapidly righting itself, due to many of the early loans becoming ex- 
tinguished. As an offset against this, owing to the long use and 
acquaintance with the many advantages of electricity, we have 
established a goodwill which is now an asset of no mean value, as at 
the present time we have got 3,239 customers connected to our 
mains, and the consumption of electricity per head of population last 
year amounted to no less than 78 units, which still constitutes a 
record for a non-industrial town of 132,000 inhabitants. 

Most undertakings by this time have successfully passed through 
that period of stress and reduction in lighting output consequent on 
the introduction of the metal filament lamp. and although we have 
all more or less experienced a temporary set-back and loss of revenue 
due to this cause, we can now only regard its advent as a blessing in 
disguise. 

Brighton was the home of the maximum demand system of charg- 
ing. We are generally agreed that this svstem is undoubtedly the 
most equitable from both the consumer's and supplier's point of view, 
and for fixing prices for large lighting and power contracts it must 
still always form the basis of our reckoning. There is, however, no 
denying the fact that even hore, where it was first evolved, it became 
with certain classes—and they were in the majority —unpopular. 
So, in deference to the popular demand for an easily understood flat- 
rate, our Council some three years ago wisely granted the concession. 
asked for. The maximum demand system for all new bu^:ness was 
abolished ; this rate toexisting consumers who elected to retain it was 
at the same time raised from 7d. and 1d. to 6d. and 2d. per unit, the 
alternative offered being a flat rate of 4d. per unit for domestic and 
shop lighting, and 3d. per unit for hotels. licensed premises, d 
&oc., with special rates to very large consumers of either class. à 
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somewhat drastic change of policy fortunately came into force just 
as the metal. filament lamp came into general use, and to-day every- 
one is satisfied with the result. = --- 

How this tariff question will ultimately be solved it is impossible- 
tosay. In discussing the matter with Mr. Wright som» months аро, 
he put forward аз his belief that we might ultimately come to a fixed 
charge per square foot of floor area on the basis of a given number of 
watts per square foot, have no meters, and allow consumers to use the 
supply for any purpose without other restriction. On &he grounds 
of simplicity this suggestion has much to commend it as compared 
with the “ Telephone," ** Norwich ” and other systems we now hear 
so much about. | 

The development of a day load power supply on the restricted- 

hour basis is also another phase of our business which was first intro- 
duced in Brighton. This class of business comprises engineering 
shops, printing works, laundries, breweries, mineral-water factories, 
refrigerators, saw mills, ventilating and domestic machinery, and 
we have also obtained a lucrative business in charging the accumu- 
lators of electrobuses and other battery-driven vehicles. From these 
sources we have now worked up a day load of some 3.000 н.р. con- 
nected, consuming last year almost 3.000.000 units, and this has so 
improved our load factor that we have been able to effect most 
marked economies in our works costs. Practically all the small 
isolated steam plants in our area have now been displaced by electric 
motors, and the consequent diminution of the smoke nuisance result- 
ing therefrom is à matter of no small importznce in a health resort 
like Brighton. 
— There must be many cities and towns in th? provinces more or less 
similarly situated which are also to a great extent immune from 
dense fogs where this system. with the restricted hours so modified to 
suit local conditions, could be adopted with advantage to both the 
consumer and the supply authority, and I can heartily commend it to 
my brother engineers for their careful consideration. 

Now that electrically-operated bakers’ ovens are a commercial 
success, this also opens up another class of business of somewhat 
similar character well worthy of investigation. These make demands, 
according to size, of from 25 kw. to 100 kw., end are usually only 
wanted between, say, 11 p.m. and 6 a.m., when our plant and mains 
are otherwise comparativelv idle. "The first cost and cost of main- 
tenance are by no means prohibitive, and we could well afford to cut 
the price for this class of business to something like 34. per unit, at 
which figure, I am informed, we can effectively compete with the 
existing methods of heating these appliances, whilst the advantages 
in the way of cleanliness and ease of regulation are all in favour of 
electricity. 

In conjunction with the development of this power, heating and 
cooking business, it is most essential that the supply authority should 
also possess powers to sell and hire out motors and other suitable 
appliances. No hardship can be imposed on the local contractor by 
granting them, as m most provincial towns the average contractor is 
not in a position financially to establish a hiring svstem, and the 
prospective user for similar reasons is unable to purchase these acces- 
sories through the contractor, 

We. in Brighton, have enjoyed these powers to sell and hire, but 
not to wire, since 1901. We never exercise them if there is any 
possibility of a consumer doing a deal through his contractor, and 
where we hire we hve never experienced any insurmountable diffi- 
culty in arranging between the hirer and his contractor to carry out 
the necessary wiring. Invariably, however. we find that consumers 
who could afford to buy their motors outright prefer to continue to 
hire from us, and to have the assurance of knowing that all our stock 
of spares and the resources of our department are at their disposal in 
case of trouble. The rental we charge for motors is some 20 per cent. 
of prime cost, and for this we insure, clean, oil, adjust and regularly 
inspect each machine. This return with the service rendered just 
pays its way with a bare margin of profit, writing off the cost in ten 
years. but the department undoubtedly gains by the increased sale of 
energy and the satisfaction we are able to afford our consumers, and 
doubtless in turn this policy must he extended to the hiring of heating 
and cooking appliances which are daily coming into more general use. 

As a matter of equity, these powers should be granted to all under- 
takers who seek them, and the fact that the money necessary to put 
them into force can only be raised after a Local Government Board 
"inquiry has been held is, I think, sufficient guarantee that they will 
not be abused. No fewer than 98 undertakings, involving a capital 

outlay of upwards of £11,000,000 sterling. already possess them, and 
this is а very strong argument in favour of our legislation being re- 
vised so as to allow of all authorities being treated alike. 

This brings me to the wider question of municipal trading— wiring, 
supplying and selling electric light fittings—and I must candidly con- 
fess that I am not in sympathy with municipal authorities carrying 
aut this work themselves except under very exceptional circum- 


stances. By friendly co-operation with the electrical contractors, 
much unnecessary expense in the way of elaborate show-rooms, can- 
vassing and publicity organisation can often be saved without detri- 
ment to the undertaking in any way. I do not wish it to be thought 
that I depreciate these useful adjuncts to obtgining new customers, 
but Iam convinced that in certain instances this so-called business- 
getting has been overdone. A suitable show-room to interest con- 
sumers and to demonstrate the use of the latest novelties in systems 
of lighting, power, heating and cooking apparatus, is most deairable, 
and if judiciously operated in conjunction with the collector's office, 
it forms one of the most valuable advertisements an undertaking can 
possess, but I do not consider that it is by any means always necessary 
actually to sell the goods to ensure success. 


All undertakings where possible should have the collection of their 
accounts in their own hands, thus enabling the department to get 
into personal touch with the consumer, and to deal promptly first 
hand with any complaints that may arise. Some three years ago we 
took over the collection of our own accounts, and the results have 
been most satisfactory in every way, whilst bad debts have been 
reduced by no less than 60 per cent. 

A capable engineer as publicity officer to assist and advise con- 
sumers free of cost as to the lav-out of their installations to the best 
advantage is also а necessity in all well-organised undertakings, and 
this is à branch of our business in which at the present time there is & 
dearth of suitable men. I would urge young engineers who possess 
the necessary persona! qualifications to specialise in this department. 

We are often alluded to as municipal traders, and in a sense this is 
true. but I consider it is wrong for us absolutely to compare ourselves 
with gas and electric supplv companies. "These concerns are in busi- 
ness primarily to obtain the biggest dividends they can possibly earn 
for their shareholders, irrespective of all other considerations, and 
their management have a more or less free hand to achieve this end. 
The concession to supply electricity (now so essential to the well- 
being of all communities) was granted to us in order that we might do 
the greatest good to the greatest number in our towns, by affording 
an efficient and reliable supply of electricity for lighting and power 
purposes at the very lowest possible cost, whilst paying our way. 

If we embark in this retail trading, carrying out wiring installa- 
tions, &c., to justify the existence of this new branch of our business, 
we must at times have to go into the highways and byways to obtain 
fresh consumers, and I fear that by so doing we will only boost up an 
artificial and temporary demand, necessitating the raising of addi- 
tional capital to meet it, seldom finding that it will yield an adequate 
return on the outlay incupred, and in the end doing our undertakings 
no real lasting good. 

By all means keep your wares well before the public eye; believe 
in them yourselves; do all vou can to persuade others to believe in 
them ; induce your committees to lay mains broadcast and of ample 
section wherever there is any reasonable prospect of business result- 
ing; havea simple, easily understood tariff, as cheap as circumstances 
will permit ; and lastly, if possible, keep friendly with and assist the 
local contractor and do not hamper him with harsh and unnecessary 
restrictions; then business of the right sort will, Iam sure, come along 
almost automatically and just as fast as is good for your undertakings. 

I would like to take this opportunity of referring to the work of the 
Electricity Supply Publicity Committee, and I cannot too strongly 
urge all municipal authorities to afford this committee every pos- 
sible support and assistance in their power. 


Alderman Pearson proposed and Mr. C. E. C. Shawfield 
seconded a vote of thanks to Mr. Christie for his address. 


The President then called оп Councillor Leese to read his 
Paper 


ELECTRICITY SUPPLY VIEWED FROM THE MUNI- 
CIPAL COMMITTEE'S STANDPOINT.* 


BY COUNCILLOR LEESE, J.P. 
( Chairman of the Stoke-on-Trent Electricity Committee.) 
Summary.—The author discusses a few of the subjects with which an 


electricity committee has to deal. Extensions, size of plant, profita, 
cost of supply, showrooms and tenders are all considered. 


The Chairman of a Committee has to occupy a somewhat thank- 
less position. He acts as the spokesman of his Committee to the 
Council and to the public, and often is called upon to be the inter- 
preter of his engineer’s reports and statements to the Committee ; 
at the same time he is the buffer between the oft-contlicting forces of 
other municipal departments and his own ; the recipient of all the 
grievances and complaints alike of workmen and of consumers. It 


seemed to the writer that some attention might usefully be directed 
to a few of these subjects. 


* Abstract. 
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in the event of a profit being made in any one year, then the price of 
electricity and gas shall be so adjusted as to absorb that profit. 

This clause has given rise to a very peculiar situation, viz., during 
the discussions at the Council meetings one of the arguments used 
was that seeing no profit could be made for the reduction of rates, 
no extension should be made at the electricity works, no more custo- 
mers should be taken on and the various works should remain as they 
were ; the most ridiculous suggestion it was possible for a body of 
sensible men to take. Surely great benefits can be conferred upon 
the community in general in other ways besides reducing the rates. 
By-the-by, no one suggested that no more consumers should be taken 
by the Gas Department, who are under the same conditions as to 
profit-making. 

In dealing with “ cost price ” it is difficult to convince a Council 
that the average price is not the cost price of electricity. Owing to 
this the non-manufacturer too often jumps to the conclusion thit 
manufacturers are supplied below cost wh?n th? power rates аге low. 
and low simply because th? hours of use arelong. It is unfortunate 
that none of the published tables give particulars showing the price 
for lighting and power separately. It is the absence of such infor- 
mation which renders it necessary at times to instruct one's engineer 
to send out a“ catechism " to which sarcastic reference is occasionally 
made without much ground. It surely does not take long to give 
information, probablv from memory, and the interchange of par- 
ticulars of different works is especially valuable as а guide to members 
of committees who like to know what other municipalities are doing 
in such matters. 

In portions of Stoke-on-Trent area. large power users get supply 
at id. per unit. This figure is sufficient to cover th? cost of genera- 
tion. but it does not allow for sinking fund and interest on mains. 
In the writer's opinion. the charge should be compounded of cost of 
generation added to the cost of distribution (which will vary accord- 
ing to the distance of the consumer from the works) just as a manu- 
facturer quotes goods * F.O.R. his works" at one price and 
“delivered " at another and higher rate. Restricted hour supply 
for all purposes and at 14. has been given in one of the writer's 
districts since March. 1906, and has met with encouraging success. 
Ordinary manufacturing works cannot cut off at 4 p.m. in winter, 
but there are sufficient users to justify the special rate, which is only 
given when a clock-controlled switch is provided by the consumer. 


. In the first place, in connection with requests for information, it 
would avoid misconception if the term ‘‘ units unaccounted for " 
was discontinued and something like “ units utilised in distribution ” 
inserted in its place. Also. why are engineers so fond of talking of 
the pounds of steam per kilowatt-hour ? In this country, at least, 
it would surely be simpler and more direct to say ** per Board of 
Trade unit." 

It recently fell to the lot of the writer, as the chairman of the Elec- 
tricity Committee of the district formed by the federation of the six 
Pottery towns, to have to consider what steps should be taken to 
deal with the immediate future needs of that moderately large area. 
Four of these towns owned electricity works, there being a difference 
in the pressure of supply between the three continuous-current 
systems, while the fourth was single-phase alternating. 

After going into the question carefully it has been decided not to 
make additions to the small plant in the existing stations, but to 
build and equip а new power station, as nearly as possible in the 
centre of the area of supply. The scheme comprises a central power 
station (which will be connected with the four existing stations by 
trunk mains) containing two 1,500 kw. turbo alternators with the 
necessary equipment of boilers, switchboards, &c. The intention 
of the committee being to use the existing direct-current plant at 
Burslem and Stoke and the alternating-current single-phase at the 
Hanley works so long as it is economical to do so, and to supplement 
it with power in bulk from the central station. The four existing 
works will be equipped with rotary or motor convertors for the direct- 
current and motor generators for the alternating-current systems. 

Then, during heavy loads, the local steam plant will assist the new 
power house, and on light loads the supply can. if found desirable, be 
taken in bulk from the latter. The problem was complicated by two 
of the works having destructors combined with them and by the 
difficulty of coupling two alternating systems and still maintaining 
tlexibility. 
` It appears from the records of what is taking place throughout the 
country that not one svstem but a combination of systems will soon 
be quite a common thing. 

The size of plant for extensions is next discussed by the author, 
who considers that there is little advantage in going above 1,500 kw. 
sets for the majority of cases, especially as duplicate sets are usually 
considered. necessary, "Those committees who have put in single 
turbine sets trusting to their never going wrong seem to the author 
to have failed to recognise their responsibilities. 
ome curves are also given to show the effect of not making exten- 
sions, it being found necessary to run a set of old make and small size 


during peak loads. 

Profits. —Whether a profit from the electricity works should go 
towards a reduction of the rates is a very debatable point. The 
writer has always been of the opinion that in all industrial concerns 
owned and controlled by апу Corporation a price should be fixed for 
the particular commodity they have for sale, such price to be suffi- 
Gent to realise a sum which will provide all working expenses, interest 
on and repayment of capital, depreciation, and build up a reserve 
fund to meet unforeseen contingencies. If during any year's work- 
ing à profit is made over and above what will provide for the above 
Items, some arrangement should be made to give the consumer the 
benefit either by extra discount or other method to be decided by the 
committee. It his been argued that as the general rates are 
mortgaged for these industrial concerns, it is the whole of the rate- 
payers who should receive any benefit there is to be had. To show 
how unfairly this verv often works out. take the writers own 


Showrooms.—Th2 writer does not know what is the general expe- 
rience of electricity committees as to the utility of showrooms, and 
he introduces this phase of the question with а view to eliciting 
opinions on the matter. His committee are, generally speaking, 
antagonistic to the use of showrooms. | His own opinion is that. given 
а fairly large district to work in, а good showroom is a necessity to 
the success of the electricity undertaking, provided that it is kept up 
to date so far as general things are concerned, and also with all new 
novelties in electrical utensils. But, added to that, there should be 
in charge of the rooms an attendant fully conversant with all matters 
affecting supply, light. power, heating or cooking, and able to explain 
very fully the merits or demerits of any particular article or methods 
of using such article. Given all this, then, he feels confident that a 
showroom in a central position can be made a very useful adjunct 


to the electricity undertaking. 

Taking smaller areas, the best method of getting consumers, and 
increasing the output at the works, is to emplov a canvasser who can 
watch new property being built, wait upon the builder and explain 
the good qualities of electricity for lighting purposes in ordinary 
district. A penny rate produces about £3.000, which means if the | dwellings. and who should be thoroughly conversant with every 
Electricity Committee decide to hand over £3.000 towards the rates, ! phase of the question, and be able to put the case in such a wav as 
à fairly large number of consumers of electricity in this district, | must result in new customers. Personally, he would only employ 
whose rateable value is about £9 or £10, would receive a reduction | for these positions the very best {уре of man it is possible to get, as 
In their rates equal to 10d. per annum. everything in such cases depends on this. 

Again, а large manufacturer whose rateable value is £800 would А great deal can be done in the direction of canvassing by cordial 
receive a reduction equal to £3. 6s. 8d. on his rates and very often it | co.operation between the local contractors and the Corporation. In 
will be found that the manufacturer has already been supplied with Hanley some six years ago an attempt to work together was made 
electricity for power purposes at the lowest charge it is possible to | which has succeeded bevond expectations. The contractors were 
make with the object of increasing the day load at the works. Thus. | given supply at 14. per unit, all Corporation wiring is done bv them, 
the manufacturer has not only the benefit of cheap power but is also | and they are lent any apparatus required for demonstration, while 
given an additional benctit in reduction of rates at the expense of the | in special cases they are paid a commission. Аза consequence, the 
smaller consumer. electrical industry is in line and pulling together without friction and 

In the writer's opinion everything that can be done should be done | with advantage to the community. 
to popularise the use of electricitv in the houses of the poorer classes, | 
and if а price must be charged in order to produce a profit for the Domestic Uses of Electricity.—Stoke-on-Trent has done a little in 
reduction of rates then it will serious! y handicap committees in the | the direction of cooking appliances, and for some time has given this 
direction indicated. кй | class of supply at 14. per unit, but the trouble has been to obtain 

. When the six Potteries towns were federated. a clause was inserted | reliable and substantial stoves at a reasonable price, The £5 ovens 
in the Federation Act which compels the Gas and Electricity Com- | are flimsy articles. while if £10 or more 15 paid the hiring rate 13 urs 
mittees in that area so to conduct the various works that no profit | in excess of а gas stove. The ordinary domestic user will nob pas 
shall be made which can be handed over in reduction of rates. But | more than 2s, or 2s. 6d. per quarter. 


The cost of operation is low ; 
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in small houses, а Sunday's dinner for three or four persons can be 
cooked for 2d. 

But there is one objection ; in very few areas are the mains large 
enough to stand а row of houses taking on electrical ovens without 
trouble with the supplv. and the additional mains necessary pile up 
the capital charges on the undertaking faster than the revenue from 
this class of business increases. In a district where the lighting 
supply was quite satisfactory, new houses were built and these were 
got for electric cooking, with the result that several hundreds of 
pounds had to be spent on mains to keep up the voltage. 

Tenders.—One of the most puzzling things coming before an elec- 
trical committee is the question of tenders ; and in a recent case of 
two turbo-generators one of the most peculiar things was that al- 
though the tender form gave all the conditions couched in the sim- 
plest language, and the contractor had sent in a price for the particu- 
lar article, there is nearly always à covering letter to the tender, 
which, while accepting the conditions laid down in the tender form, 
suggests modification of this, thit and the other, which, if agreed to, 
sometimes would almost alter the whole construction of the article 
in question. 


DISCUSSION. 

Councillor J. W. CROWTHER (Sheffield) did not agree with the policy of 
reducing the rates by means of the profits of the electricity undertaking. 
Adequate allowances needed to be made for sinking fund, interest on 
capital charges, &c. When engineers found money for the rates they 
were expected to do it regularly no matter what was the condition of the 
undertaking. Engineers should endeavour to get the maximum number 
of consumers at the minimum of cost. In Sheffield the power load had 
been increased, and the cost of production reduced from 4d. to 0-48d. per 
unit. He thought that in regard to the contractor they were a little too 
squeamish. He created much amusement by describing the average 
contractor as a draper who took to electricity as a side line. Showrooms 
he considered were usually on too modest а basis, and should alwavs be in 
a main street. Some engineers hid the showroom * behind the power 
house." The small consumer should be encouraged, and it was better to 
get a man to put in a few lamps at first rather than more than he really 
wanted. Engineers needed to get in the £20 a year rental class of con- 
sumer, who usually paid. At present it was difficult to compete with gas 
on the score of fittings which were generally supplied free of cost, and only 
the labour of erection was charged. Electrical engineers were sorely in 
need of powers to put in stoves and ovens. 

Мг. C. О. Мптох (Maidenhead) asked how the cooking load could be 
encouraged in very small towns where the mains were initially installed 
of small area, say 0-1 sq. in. { 

Мг. К. Ayton (Ipswich) took Councillor Leese severely to task in 
abrogating to himself, as he thought, the duties of chief engineer. Com- 
plaints should never be made to the Committee. but always to the 
engineer. ИН Committee men were addicted to asking a large number of 
questions he recommended that they be referred to the consulting 
engineers, who might be paid a reasonable fee for the advice given. 

Barrie WILLOCK (Glasgow) in an amusing speech considered that the 
position of chairman of an Electricity Committee, far from being a 
thankless one, was a high honour—at any rate he felt it so. In Glasgow 
complaints seldom filtered through to the Committee, The men had a 
right of appeal to the Committee only after their complaints could not 
be settled by the engineer and his assistants. Much laughter followed 
the Baillie s remark that thev had no consulting engineers in Glasgow. 
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matter. Complaints should always come to the engineer, and not to the 
Committee. | | 


Councillor W. F. боор (Maidenhead) thought that the profits should be 
divided equally between (1) the reserve fund, (2) the reduction of charges 
to consumers, and (3) the reduction of charges for street lighting. 

Baillie W. B. Ммтн (Glasgow) spoke of the Smoke Abatement Exhi- 
bition and a subsequent commission at which Mr. John Burns was asked 
that the Government take steps to protect municipal undertakings which 
served a public purpose from the practice of taking their profits for the 
relief of the rates. Much harm was done by this practice in keeping up 
the price of public commodities like gas. 

Mr. Mires WALKER (British Westinghouse Co.) thought that a mis- 
understanding was created by the remarks т which Mr. Leese was 
accused of assuming the duties of the chief engineer. "These remarks 
reflected on Mr. C. H. Yeaman, and it was onlv right to say that there 
was no question about Mr. Yeaman having absolute authority, and that 
his relations with the committee were of the best. 

Alderman Е. W. 5мгтн (Liverpool) said that the ratepayers had a right 
to be considered in all municipal undertakings, and that when the rates 
could be relieved they should be. "That was the practice in. Liverpool. 
He disagreed with Mr. Good on the point of allocating part of the profits 
for street lighting. His remarks that the electricity department should 
not do the street lighting brought forth a chorus of groans. 

Councillor LEESE, who reserved his reply for the proceedings, said that 
in blending the interests of six such districts as the Potteries towns there 
were naturally difficulties and acrimonious feelings to overcome. Answer- 
ing a question as to the supply for cooking and heating with only one 
meter, the practice was to strike an average of the consumers! price paid 
over вау two years, charge him this, and a 14. per unit consumed. 


After а hearty vote of thanks had been passed to Councillor 
Leese, Mr. Beauchamp read his Paper on 


MODERN WIRING PRACTICE.* 


BY J. W. BEAUCHAMPF. 
(Chief Electrical Engineer, Tunbridge Wells ) 


Summary.—The author first discusses wiring regulations, and sugrests 
that these should be as simple and light as possible. but that their enforce- 
ment should be more stringent. He proceeds to analyse the various 
existing regulations, pointing out the desirable features. Finally, 
cheaper wiring methods are discussed, the costs of various systems being 
tabulated. ` 


During the development of the public supply of electricity, the 
attention of engineers his been exercised by a number of leading 
problems. First there was the design of plant and the economies of 
production. At a later period the question of tariffs attracted much 
attention, and continues to do so, although possibly its ultimate 
solution is now within sight. More recently, educative and publicity 
work has been the subject of study ; but the growing experience of 
the publie with regard to the cost and advantages of electricity 
supply is easing the work of the business-getting departments and 
bringing th? supplier rapidlv to the last barrier which must be over- 
come before the use of electricity can become general. That is the 
difficulty of introducing electricity into premises where. on account 
of cost, there is a disinclination to instal the necessarv wiring and 
fittings, although the supply may be desired and its economy well 
understood. 

Doubts have been expressed as to the probability of small con- 
sumers being remunerative; certainly such business 18 of à special 
character, but on account of its possible magnitude and the com- 
paratively high load factor of lighting supply to private houses 1t 
deserves special treatment, more particularly as the growing demand 
for electric street lighting makes it necessary to lay cables in roads 
where only the smaller consumer can be obtained. The extent of 
this potential business is emphasised by returns which show that the 
proportion of premises taking electricity supply varies roughly from 
5 to 25 per cent., according to the character of a community. age of 
the undertaking, competition. &c., whilst the percentage of houses 
rented at less than £30 per annum ranges from 40 to 70 per cent. of 
th^ total. | 

The great bulk of this lighting business can be obtained in time 
either by means of prepayment meters, contract rates, or the usual 
monthly accounts, according to the class of consumer; but the 
premises must be wired in exchange for a slightly increased supply 
rate, ог on very simple and easy hiring terms. This is largely. but 
not wholly, a problem of policy and finance for the supplier; a suit- 
ably designed system of wiring would do much to assist in its realisa- 
tion, and it is the object of the writer to draw attention to, and, if 
possible, to cause discussion of. the features of modern wiring ргас- 


tice and regulations insofar aa thev intluence the cost of small installa- 
tion work. 


Wiring Regulations, — Although the I.E.E. Rules are adopted by 
most supply authorities there still remain so many exceptions and 
amendments that no real standard сап be said to exist, and there is 
great lack of uniformity in the quality of electrical installation work 


* Abstract. 
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———— 
-within any particular supply area, regulations being observed in the А few, however, are conspicuously in advance of the period when 
better class work and evaded or only complied with in a perfunctory | they were written—for example: Bath-room lights to be out of 
manner where competition brings down the price of wiring. Against | reach of persons in water; tubes and frames to be continuous and 
‘this tendency the supply authority can only ‘struggle with diffi- | well earthed to water pipes; по elbows to be used in conduit; no 
culty as the general run of small house and shop wiring usually falls | single wires to be used, and none less than 3/225; the use of key 
to the lowest tender, and in many cases there is not the most | socket holders to be restricted ; internal lighting fittings to be insu- 
-elementary form of specification to ensure that the several offers } lated; meter main coil and all S.P. switches to be on live side of 
are based on the same requirements. supply. 

To enforce regulations in detail without obstructing work and pro- Several regulations in the more modern codes could be made 
gress is а comparatively expensive matter, requiring experienced and | general with advantage, e.g. : Electric irons to have some indicator 
‚ conscientious inspection and a decided sense of proportion on the part | showing when current is оп. Capacity of cables for motors to be 
of the inspector. 'The proper course appears to lie in drafting | calculated on basis of short period overload ratings. and on basis of 
simple and definite rules dealing with (1) safety of the consumer, | starting eurrents. Kev socket holders in groups of not more thin 

eight to be controlled by one separate switch. (One lamp of each 
group might have a plain holder when the burning of that lamp 
would indicate that the control switch was '* оп.) 

In addition, a distinct definition of current carrving capacity for 
switches and fuse fittings is needed—most modern patterns fulfil 
every requirement with regard to breaking circuit, but are greatly 
overrated so far as concerns their power of carrying full load current 


consumers. The requirements of these regulations should be made 
as light as possible, but the enforcement of them should become more 


-Stringent. 
А change in this direction should secure greater uniformity of work, 


tending to lower the cost of high-class wiring and force up the quality 
of the lower-class work. 

Many of the existing rules are directed towards securing for the 

-consumer a well-designed installation, with regard to capacity of con- 
‘ductors, sectionising, &c. As these cannot be enforced, and their 
value depends so much upon individual cireumstances, they would be 
better eliminated from the category of “ don'ts ” and issued by the 
supply authority in the form of simple model specifications describing 
the requirements of good practice suitable for several different classes 
of wiring work. Such cfticial specifications would in the writer's 
-opinion do much to render practice and prices more uniform, and 
allow contractors to cultivate different classes of wiring work in 
accordance with their inclinations and capacity. 

In any case, in view of the rapidity with which electrical practice 
changes and the fact that so much of our work js secured in compe- 

tition with other systems of light and energy supply, it is undesirable 
that wiring regulations, however simple, should be administered in 
an inflexible manner, or pass under the control of any centralised 
Боду not directly interested in the commercial development of the 
supply undertakings involved. 

The author gives a brief analysis of the regulations of a number of 
British and foreign authorities controlling or advising upon elec- 
tncal work. This shows how great a divergence exists in their 


continuously. 


Earthing Regulations.—The rules mostly fail to define the essential 
requirementa for security from risk of shock or fire. which are that 
every part of a metallic sheathing or conduit system containing con- 
ductors shall be permanently connected to earth by a conducting 
path of sufficiently low resistance to carry, without sparking or 
heating at any part of system. the maximum current which the main 
fuses of the installation will pass. 

The earth wire, also, whilst requiring a definition of minimum sizo 
for reasons of mechanical strength, should have a stated size depending 
on the capacity of the installation ; the minimum might be No. 18 
S. W.G.. No. 14 being unduly heavy and expensive for use on small 
installations ; and, bevond this. the sizes used should. bear a relation 
to the main fuses, or circuit breaker setting, of the svstem protected, 
being selected to carry the full current required to open the circuit 
without appreciable rise in temperature. Where local circum- 
stances require the earthing wire to be of considerable length, its 
area should be proportionately increased :— 

Аз an example of safe practice— 


For all lengths up to 20 yds., and current up to 50 amperes, No. 18 


Tequirements, and suggests that, even after allowing for climatic | s W.G, 
differences and local conditions, the cost of wiring must be affected For all lengths up to 20 yds., and current up to 100 amperes, No. 14 
S.W.G. 


For all lengths up to 20 yds., and current up to 250 amperes, No. 12 
S.W.G. 

The connections between metal-work and tubing and the earth 
wire also need to be of low resistance and permanent character. 
Tests made with lamp or bell for the continuity of a tube system give 
Jittle indication of the current-carrying capacity of the many Joints 
and connections through which a fault current would have to be dis- 


charged, whilst the accidental earthing of the tube at one or more 
points, by contact with structural metal work or water pipes, may 


make such a test quite deceptive. 

Earth connections should be made to the rising service pipes of 
town water svstems, water meters being bonded across, or to metal 
plates buried in the earth in some position where natural dampness 


considerably by the varying limits imposed. 

Insulation Resistance.—The usual insulation resistance test depends 
‘more upon the dryness of the building and the care used in connecting 
up fittings than upon the actual resistance of the dielectric, and a fair 
result may be obtained from wiring which has suffered considerably 
by careless workmanship and may be doomed to early failure. For 
these reasons a much lower insulation resistance than is usually 


‘samples of hidden work in every case. 

Limits of Capacity of Branch Lighting Circuits.—It would appear 
that the true limit lies in the ability to make proper current carrying 
‘Connections in the various “ loop-in " fittings used on branch light- 
ing circuits ; 10 amperes should be a workable maximum. 

The limit of motor capacity which may be connected to one side 
of а three-wire system should depend upon the capacity of the 
System ; in some cases most stringent regulations are issued by very 


large undertakings. 


exists. | 
Where the svstem of wiring makes it impossible to render all metal- 


: . Я . work of motors, lamps and other apparatus metallically continuous, 
Euer caue A (Тайши) — This regulation would be | it is advisable to run throughout the installation a substantial and 
better stated in "limiting amperes " for any motor on a system | visible earthing wire or tape, to which all apparatus can be con- 
9r district according to capacity of cables or transformers— nected, and to earth connect it at one point. This connection can be 
Secause having admitted, for example. а 10 н.р. motor at 1$ times | tested at intervals from different points of the installation by taking 
full-load current (say, 70 amperes), it is hardly reasonable to deny an ammeter reading between it and the live poles of the wiring 
the users of smaller motors in the same district the privilege of taking through a small known resistance. The readings will show up any 
up the same value of starting current if by doing so they can be change in the state of the earth connection and prove its hoe 
saved expense or their gearing simplified. disch ging capacity in a way which tests with a bell or lamp do not 
Limits of Pressure Drop at Full Load.—This provision is suitable ! do. 
‘for a specification to secure the use of cable of ample size, although Where those methods of earthing are not possible it is necessary to 
Where possible actual sizes to be used should be stated. Provided | resort to devices of the lightning arrester type. of which the Cardew 
that wiring is not dangerously overloaded, the question of pressure | & Partridge appliances аге probably the most used—in these a 
drop concerns the consumer chiefly, and the increasing efficiency of ашай air gap is maintained between the outer, neutral or earthed 
‘lamps does not warrant the use of heavy wiring. The most striking ' pole of the system. and a connection which includes all tubing, 
difference between British and German wiring regulations lies in the frames and metal-work ; in the event of the latter rising in potential 
рш loading of cables. beyond à certain limit the air gap is bridged by a spark or by electro- 
Amongst several provisions which now seem curiously out of date static attraction of a light metal armature. and a short-circuit 
"are the following: Motors to be insulated ; no installation to have results, opening the fuses or cireuit-brcakers. The devices hive the 
less than two branch circuits; no copper fuses to be used; S.P. drawback thit they will not operate with certainty excepting for 
‘switches to be used on each main; meter shunt wire to be taken pressure rises of considerable amount and so do not altogether avoid 
to lamp side of consumer's main switch; slip conduit prohibited ; risk of shock; they are of more particular value on high-tension 
| systems where good earth connection cannot be obtained. 


metal conduit to be avoided if possible. 
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It is desirable to avoid connection :— The first test of a good class slip conduit lies in the inter-change-- | 
To girders and constructural ironwork, which is often insulated by con- abilitv of the tubes and fittings and the possibility of making firm | 
crete, and even if it appears to be well earthed, may be so through gas or | metal to metal joints at all points after removing the enamel. One: i 
other pipes making variable contact, and subject to removal. of the reasons for using inferior conduit on low-grade work lies in the | 
To gas pipes of any kind. m fact that fittings are an easier fit and more rapid erection is secured, | 
To hot water and hycraulic supply pipes, as they are often jointed with | at the expense, of course, of continuity. Various devices have " 
T oe d nod only connected to a water supply been put upon the market to enable slip tubing to be made con- t 
А опа ank and ball-cock. : Е ; : ; a 
M Pewter Pond drum supply from cisterns fed Бу ball-cocks, or from tinuous without appreciable P HEN in cost. For the most part, 
wells, as the connection may be broken by lowerirg of the water level however, they introduce difficulties in use and are always apt to be | 
below the delivery or suction pipes. ` omitted where tube is fitted in awkward positions, whilst their is 
To other earth connectiors provided for telephones or bells, as these | weakest feature is that thev do not render it necessary to remove the K 
may Increase in resistance or provide an alternative path through the | enamel from the tube and sockets, and are, therefore, inferior to = 
instruments to other earths. accurately made plain connections which cannot be socketed home К 
Farthing in positions which may receive sewage or corrosive waste until the metal is cleaned and some force employed—in some in- d 
liquids is not to be recommended, and drains end gulleys although | stances siip tubing has been put together with wet salammoniac in ү 
full of water often afford a very indifferent connection to earth, | order to secure a rust joint, an injurious practice, owing to the corro- | 
owing to the insulating character of ‘he concrete or earthenware of | sive and hygroscopic nature of the salt. There seems to be no " 


reason, however, why a useful amalgam like jointing mixture should 
not he made, similar in composition to aluminium paint or the paste 
solders. 

Safety.— One of the greatest safeguards for the consumer lies in the н 
use of correctly proportioned fuses, and, where possible, the cartridge 


which thev are built. 

The increasing stringency of Home Oftice Regulaticns has led to 
the production of various fittings designed to fulfil (hem. "These new 
designs appear to fell into two classes. one in which provision is made 
for ear h connecting all metal-work, and the other in which insulating 


О С • a s H e, 
materia! shrouds all parts from which a shock might be obtained as | form or the modern development of the old Edison screw plug fuse, * 
a result of failure of internal insulation. Whon substantially made | such as the " Zed " and “ Dial " fuses, should be used, but the cheap- | 
the latter cless probably hs th? adventagce—as Из efficiency does | ness and convenience of the ordinary porcelain bridge fuse will pre- - 


vent it from being easily superseded ; it is, therefore, desirable that 
consumers should be provided with simple information with regard 
to fusing. 

The supply authority could well take this matter up by using 
printed cards to be fixed by the service cut-out and the distribution E 
boards stating the usual fuse sizes rendered in terms of lamps and 
wire gauges. 


not depend up: n th? ecnditien of a more or less elaborete system of 
earthing wires, 2rd Отгоре to the insulating shields can be at once 
seen and remedied. 

These preceuticnary meesures ате lcckcd upen by many con- 
tractors as vexatious, the cost and trouble involved in meeting them 
is resented, and it becomes a matter of seme difficulty to ascertain 

with certainty that a tube system, much of which is normally out of 


x peat Ma " > Й n N UD 2 * р 1 ‹ t м > € А f. 
sight, has been made Bue cf safely clearing a fault w hich may Influence of Voltage Reducers on Installation Work.—The use of low Y 
arise in any part of it. In short, if the letter of the Regulations 13 | pressures has not apparently made much difference to wiring prac- " 
observed, the cost of the cheaper classes of tube work is increased ; tice. nor has it become general to use material of lower insulating jo. 
on the other hand. if. as is usual, installations are accepted for supply quality on new wore Wd E ped f 50 oa 100 t intended L 

. А - ? ALLE . : ‘here ssures 20 to ) volts a ; . : 
on the strength of а few visible connections between the tubing and а If, however. the makers iuum E Я < h Ms Er of айтай Ee 
. . » x * i m * - а “> Б {7 “VC ‹ H4 к’ 
convenient water-pipe, the combined shock and fire risk, small as it power and low price the tr: E И : d Ma Бе hl T aban s 
obviously is, is distinctly greater than it would be if no earth connec- KON AUC шшш нши еи ; це, 
: \ doned in time, provided that the wiring were found suitable for the А 


tion were provided. 

In en ordin :ry house wired with slip-joint tube, a leakage current 
оссигтіп z at any point at all remote from the service entry will prob- 
ably have to run the gauntlet of sundry loose connections under floors 
and behind lath partitions on its way to earth. Undoubtedly these 
considerations present one of the gravest objections to the simp'er 
systems of metallie conduit. Some device is needed to protect con- 
cealed wiring mechanically without involving the danger of spreading 
а leak, or th? difliculty of furnishing a completely earthed sheath. 
Steel tube his much to recommend it on the score of protection for 
wires and low cost of erection, and has done much to encourege the 
wiring of small houses during construction for which purpose it is very 
suitable. | 

It would seem worth while to consider the extension of the prin- 
ciple of L.E.E. Rule 46 (1907 Ed.), earthing only portions of tube 
within usual reech in wet places, and keeping the remainder in iso- 
lated single lengths by tho use of fittings and sockets which actually 
insulate irsteed uf partially connecting as at present; this could be 
effected bv lined sockets or by scrving the outside of the tube with 
compounded tape or braiding---a similar process is used for the pro- 
tection of iron gas and water mains on the Continent, end would not 
increase the cost of the Conduit appreciably, whilst protecting it 
from rust and destruction by ash conerete and plaster. 

К js a cun of the earthing precaution lies in the fact 
ЕК 18 not essentr »thew i a installati А ч 
and joints upon Sich C unc c lu и 
fact being revealed until thev f i] dog ih e Ds E 
e : e UL Uy Тан to give the expected protection. 

onc uu.—* ondensetic i * ser} : 

duit are subject idi e ate : jc Ps F “сн 
rooms to cellars and outdoor NOSE ind = Mahe ЫЕ 

id | ч OBIGOOE poi s. and сап, to a great extent, be 
prevented by providing drain holes at lowest pcints and by the use of 
inspection boxes well tilled with лише 
substances at points between 
difference may exist. 


higher pressure, and here, in the writer's opinion, lies one of the dis- 
advantages of the general use of pressure reducers оп new work ; 
although the material mav be of the usual H.V. quality the low 
working pressure tends to prevent faults, due to bad workmanship: 
end careless handling of wire, from showing up as they would do on 
the usual supply pressures—a condition likely to lower the standard 
of installaticn work and give trouble in the future if reversion to high 
pressure takes place. 

In any case, where low insulation work or earthed concentne 
wiring is put in on the strength of the installation being separat 
from the supply network by static or rotary transformers. it should 
be made clear to the purchaser that he is possibly committed to the 
continual use of such transformers, or disappointment may arise m 
the future. 

"mall transformers are responsible for a considerable number of 
faults on consumers’ premises, particularly where their cores and 
frames are connected to earth. It is somewhat unfortunate that 
suppliers have not endeavoured to keep control over house trans- 
formers by a rental system, which would have done much to keep up: 
quality and avoid troubles which have arisen from improper selection 
of voltages, errors in connection, and waste through excessive mag- 
netising consumption. 

It is interesting to note how the general use of the house trans- 
former effects pressure regulation, interposing, ag it does, on alter- 
nating-current systems enothor link between the gencrator and the 
lamps which is susceptible to loading. The pressure regulation а 
smail transformers varies from 2} to 4 per cent., and аз they are 
seldom fully loaded, excepting in works and business premises where 
some care his been exercised to suit the capacity of the transformers 
to the normal load, it follows that the average working pressure 18 
slag wool or similar non-conducting s RU. осе times, particularly during on peak hours, when 
WI. o M d ж.б my ative сес of light load on cables, main and house trans- 

1чегате temperature | formers often results in such lamps as are in use being considerably 
| 


Corrosion in buried conduit i: overrun. 
conduit is generally the result of condensation 


which, particularly with “ close " joint tubes, permits surroundin 
plaster to become moist and chemically active : this is very aie. 
able with plaster or concrete made from ashes, — The uc of“ a 
Joint tube in any form of cement or plaster is Исага, but ditti- | 
| 


Lamp Holders.—The familiar bavonet pattern lampholder is often 
contrasted with the foreign screw socket to the detriment of the 
former, chiefly on the score of poor conducting power and damage by 
overheating ; it is questionable, however, if it suffers from these 
: ere brazed or seamless material is not in- iid з to à degree which would warrant the expense and trouble aris- 
sisted on throughout. There арр let Gola RO ing trom a general change on the part of makers of holders and lamps. | 
duit lapped with coarse tape or jute and co c lod Er us оа contended that a screw socket may be used for flat-irons № 
such positions, t mpounded outside for and other apparatus taking up to 10 amperes ; but the screw holder m 
is not altogether ideal when used for any large apparatus on а flexible 
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cord, as the cord is twisted іп screwing ир, and heating apparatus of 
any size is almost always connected up with plug-sockets and will 
probably continue to be so. Yet another point in favour of the B.C. 
holder is that both poles are well enclosed and covered by the lamp ; 
with the screw socket the lamp сар, which can often be touched, may 
be alive if care has not been taken to keep all the centre contacts on 


the switch or “live "" wire. 
CHEAPER WIRING METHODS. 


Concentric Systems.—The most important recent development in 
wiring appears to he the re-introduction of the concentric principle in 
the form of the “ Stannos " wiring system. Where it is possible to 
work on the surface of a building and use coacentric conductors with 
the outer or return sheath earthed, a saving in cost of 10 to 15 per 
cent. over slip joint conduit wiring can be secured. 

Ita chief disadvantages appear to be: The multiplication of mecha- 
nical joints or points where loose connections may occur. The diffi- 
culty of securing to plaster and composition walls and ceilings. 
Comparatively feeble resistance to accidental damage. Risk of loss 
of continuity and consequent sparking or pressure rise on the outer 
conductor in the event of loose contacts or breakage of sheathing. 

These difficulties are rather matters of detail and many of them 

can possibly be overcome. As the superior economy of this svstem 
over conduit is only apparent when the wire is used concentrically, 
it has so far been most successful on alternating supplies, where the 
use of a transformer affords a ready means of isolating the consumer's 
wiring from the supply network ; as such transformers may also be 
used to reduce voltage, their cost is not altogether chargeable to the 
concentric wiring. Where, however, it is required to use double 
Stannos wiring, the outer sheaths acting merely as a mechanical pro- 
tection, no trouble arises from inductive drop with ordinary sizes and 
currents. The great value of this material lies in the fact that faults 
quickly develop into short-circuits and put the bad section out of use, 
whilst repairs are easily carried out; in addition, all the simplicity 
and advantages of a single-pole system are secured. 

Flexible wiring has been much discussed from time to time but no 
effort made to define its utility or to establish any regulations which 
might make it safe for certain classes of work without rendering it too 
expensive; in consequence a considerable amount of such wiring is 
actually in use in this country, the material being used in a most im- 
proper manner and onlv saved from failure bv its high qualitv. Some 
attempts have been made to produce a strong and safe tlexible wire, 
the result being usually rather clumsy and as costly as the cheaper 
forms of permanent wiring. There would appear, however, to be а 
field for such materíal in connection with heating circuits—a heavy 
armoured and fairly flexible cord to carry up to 10 amperes without 
overheating, and provided with good plug terminal fittings and fuses 
of the cartridge type, might reduce the first cost and consequent 
difficulty of inducing users of electric light to put in heating and cook- 
Ing apparatus ; such wiring could aiso be a tenant's fixture capable of 
removal to, and use in, other premises. 

À disadvantage peculiar to all fixed surface wiring systems lies in 
the difficulty which is met with when re-decorating walls and ceilings, 
particularly when papering; this fault is sometimes lost sight of by 
those who advocate such systems on the grounds that existing 
decorations will not be injured. 

Cost of Wiring Small Premises.—The influence of the system 
adopted upon cost is indicated by the following figures, which, 
although actually variable according to cireumstances, are relatively 
representative of the principal methods available for wiring small 
houses. Examination of these figures also brings out the fact that 
on the cheaper systems labour costs become а much smaller propor- 
tion of the total, suggesting that it is only under some organised 
scheme of wiring houses in quantity. such as might be arranged by а 
supply authority, that the fullest economy of these methods can be 
realised. 

This Paper was prepared before the publication of the 1911 
edition of the I. E.E. Rules, but the writer was able by the courtesy of 
the Institution to inspect a copy. He finally draws attention to the 
principal changes in the Rules, irsofar as they affect small installation 
work. The alterations of most interest are contained in the table of 
carrying capacity of cables. Although the new limits for fi. 3*5, sho 

$a cable are only about 60 per cent. of the values allowed by 

e 
reduce wiring costs whilst allowing a good factor of safety against 
Increase in loading which might take place after an installation has 
been put into service. 
DISCUSSION. 

Mr. S. E. FEppxw (Sheffield), in opening the discussion, said that in 
Sheffield gas waa very cheap; nevertheless, the big houses could be got 
on the mains if not piped for gas and if the wiring could be done during 
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Relative cost por light of wiring in small private houses com plete with 
meta! lamps and simple pendants. 


2555 | Per light. 

| £s. d. & в. d. 
Screwed seamless con- | Conduit... . 05 9 
duit (steel) and 600 | Cable РЯ . 0 5 9 
meg. class  non-asso- | Fittings $5 .. 059 
ciation cable | Labour... з .. 00583 3 

| 126 
Brazed slip conduit | Conduit ке о 5 5 
with clamp continuity Cable n 0.5 9 
fittings | Fittings s 05 9 
Labour es .. O 4 3 

——— 1 1 3 
Brazed slip conduit and | Conduit zs 04 0 
60) meg. class non- | Cable... sas .. 005 9 
association cable Fittings 55 . O 5 9 
Labour... 0 4 0 

| ——— 019 6 
Brass-cased paper tube , Tube ... mr 0 3 6 
Cable Р 0.3 9 
| Fittings 0.5 9 
| Labour... 0 4 0 

019 0 
No. 1.—Close joint slip , Conduit 0 2 9 
conduit (steel) and | Cable 0.5 9 
600 meg. class non- | Fittings 0 5 9 
association cable Labour... 0 4 0 

| ——— 018 3 
Wood casing and 600 | Casing ... 0 1 3 
meg. class  non-asso- | Cable... 0.5 9 
ciation cable Fittings 0 5 9 
Labour 0 4 9 

— 017 6 
Stannos wiring  (con- Cable 063 
contric) Fittings 0 5 9 
Labour 0 1 3 

——-— 013 3 
Twin rubber and lead. Cable ... 0 6 3 
covered cable Fittings bas . 059 
| Labour m" .. 0 1 3 

| 013 3 
Rubber апа cotton Cable ... 05 9 
flexible and button Fittings 059 
insulators ' Labour... 0 1 3 

——— 012 9 
60) meg. class non. | Cable and insulators... 0 3 6 
association cable and ' Fittings... — ... uw 059 
cleat insulators Labour sce 0 1 3 

——-— 010 6 


the building of the house. Не had hopes of getting the £20 a year houses 
if the builders could be got to notify the department of work being done. 
While he did not advocate jerry work he thought that the ideals of the 
wiring rules would have to be dropped in future. In small, dry houses 
the wires could be run through the joists without casing, and down the 
walls slip joint tubing was quite satisfactory. As to contractors, he felt 
that it was more and more necessary for the supply authority to deal with 
The supply authority's interests and those of the 


The contractor, who was often а mush- 
His mistakes 


the consumer direct. 
consumer exactly coincided. 
room man, wanted to instal as many lamps as he could. 


had to be remedied by the supply authority; in any case the electricity 
department was always there, and could be better looked up to for advice 
than a contractor who was here to-day and gone to-morrow. Не thought 
that voltage reducers (auto-transformers) had had their day, and the 
future was with the 200-volt lamp. He knew of cases where the bills of 
consnmers were heavier with than without voltage reducers, because of 
the magnetising losses. As to Stannos, his chief criticism was that it was 
too expensive. He thought that the makers could halve the price. In 
a certain case he found that wood casing with 600 megohm wires worked 
out at £35 and Stannos with double-wound transformer (one to one ratio) 
was £42. 10s.. Simplex steel-armoured " flex " being £41. The labour 
was certainly reduced by 25 рог cent., but the cost was 70 per cent. more 


for material. He still looked for a good substitute for slip or screwed 


conduit. 
Mr. Е. M. Lone (Norwich) said that with 14 vears’ experience of free 


wiring they had been successful with wires run through the joists and in 
tubing on the face of the wall for the switch wires. He thought that 
most of the troubles were due to electrolysis caused Бу damp. and not by 
overloading of the wires. If proper care was taken in damp places to 


.D.E., they represent a great practical advance, and should | protect the system against the entrance of moisture then there should be 
As to flexibles, pure rubber was better than vulcanised, 


no difficulty. 
and though a little more ex pensive was better in the long run. 
Мг. W. A. VioNonEs (Grimsby) said that the author had not said 


enough about wiring on easy terms. He asked for further information. 
iat the Council of 


Money should be raised for free wiring. and he hoped tl | | 
the Association would promote а Pil] for that purpose. Speaking of slip- 
joint tubing he thought that it was not good because the clips were often 
left out at inconvenient places. In Grimsby, wiring through the dp aba 
was done, and single lead-covered wires used : down the walls these wires 
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were drawn into tubes in plaster. He advocated a greater use of the 
auto-transformer on alternating-current systems, since the cost of the 
wiring could be reduced and it was safer to use а pressure of 25 volts т а 
house. 

Mr. F. Ayton (Ipswich) considered that wood casing was still the best 
system if means were taken to keep out the damp by the use of water- 
proof paint. Flexibles were certainly а weak point. and money spent on 
them was well spent. He advised that steps be taken to rate switches 
on a voltage and not on an ampere basis. The holes in ceiling roses and 
switches needed to be standardised as to their position and centres in the 
base. When changes had to be made, the new fittings did not agree with 
the old ones. Both these matters he thought should be taken up by the 
Engineering Standards Committee through the ageney of the Council of 
the Association, The same remarks applied to wall plugs. 

Mr. СкірсЕ (Electrical Co.) asked that engineers should maintain а 
h'gh quality of insulation in all wiring work, and that when tests were 
made a qualified man should. be sent and not a youngster with an ex- 
aggerated notion of his own importance. 

Mr. А. E. Моорнос«е (Woodhouse Steel Casing Co.) points out (in a 
vritten communication to us) that owing to the diverse opinions of 
engineers оп wiring questions he had endeavoured to evolve a system 
embodying the good points of the various existing systems. Не claimed 
that the Woodhouse steel casing had almost the flexibility of the cleat 
method, and after the installation was finished, the consultant could 
Inspect everything, including the wires at any part. The conductors 
were simply installed as in wood casing, and when the covers were sprung 
on, they were protected throughout by steel as in tubing. Continuity 
was obtained by assemblirg the parts together without using special 
bonding pieces. Finally. the system was neater than others. 

At the conclusion of the discussion on Mr. Beauchamp’s 


Paper members adjourned for luncheon. 


In the afternoon a large number of the members drove out 
to the Southwick power house of the Brighton Corporation. А 
description of the plant appeared in our last issue. Through 
the courtesy of Mr. Cash, the enterprising manager of the yas 
works of the Brighton & Hove Gas Company, a number of engi- 
neers took advantage of the invitation to see the works and 
were very Interested in what they were shown. The invitation 
may be regarded as indicative of the friendly feeling existing 
between the two undertakings in the district. It is a spirit 
which is not always met with where the undertakings are re- 
spectively company and municipal owned. 

The evening was spent in a most enjovable manner at a 
conversazione given to the members by the Mavor of Brighton. 
Ап Interesting precedent was established in the shape of a dance 
which was held after the reception. А most brilliant. effect 
was produced ia the elaborately decorated ball-room. 


Portsmouth, Wednesday, June 28th. 

Members had to be carly astir this morning, a special train 
leaving for Portsmouth, where to-dav's preceedings centred, 
a` 8:30 a.m. 

The party reached Pcrtsmouth a little before 10 a.m., and 
at once preceeded to the Municipal College, where the Mayor 
of Portsmouth, Alderma ài T. Scott Foster, officially welcomed 
the Association. 

The meeting took place in the Lecture Theatre, and the 
Papers under consideration were recarded as the mo 
portant at the present Convention. 


The President first called upon Mr. H. L. Howard to read 
his Paper on 


INTERNAL COMBUSTION ENGINES WORKING ON THE 
DIESEL PRINCIPLE.* 


BY H. L. HOWARD. 

(Chief B'e trical Enginzer, Bırking.) 
Summary.—After describing the features of Die 
considers the question of oil supply. The 

sidered, the various items—fuel, labour, repairs and maintenance. &e 
being discussed separately. Taking the existing installation at Bri hm 
üs an example of a steam-driven station. the first cost of CURES s ling 
stations equipped with Diesel plant and gas plant are give TI e D se 
installation shows to advantage in this case as well ~ n | ue 
ligures given for Continental installations. The use of Diesel ae А 


gub- tations is recommende d, a t t I Ы! ts st riking develop- 
: А X * 5 


st im- 


sel engines, the author 
cost of operation is next con- 


The internal combustion engine working on the Diesel principle 
has. during the past few years, received considerable attention To 
engineers In charge of power stations, and although at the moment 
only sets of moderate size are at work or in course of construction 
(sets from 1.600 B.H.P. downwards), the great economy Phat has ма 


* Abstract. 
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obtained where thev have been adopted has interested engineers 


connected with the larger undertakings to such a degree that within 
the next few years there will undoubtedly be some striking develop- 
ments in the installation of high-power Diesel engines. Although 
very fine figures are being put forward for both steam and gas plants, 
vet in the author's opinion these can be greatly improved upon 
by the adoption of Diesel! plant. 

The standard Diese! engine of to-day is a single-acting four-cycle 
engine, and, unlike the gas engine, is not an explosion engine, for at 
every working stroke the fuel burns steadily as long as it is injected 
into the eviinder. No explosive mixture exists in the evlinder before 
the beginning of the working stroke, the compression in the cylinder 
being that of air alone. The volume of air drawn in is constant and 
is always sufficient to burn completely the maximum quantity of oil 
required at full load. The quantity of fuel injected varies with the 
load and is delicately regulated by the governor, there being no “ hit 
and miss " mothod. 

The compressed air used for the injection of the fuel oil is stored 
in a steel air bottle, at a pressure of about 800 Ib. per square inch, 
which is kept automatically charged with air by means of a two or 
three-stage compressor, worked direct from the crank shaft. There 
are also two other air-hottles used for starting the engine. 

А departure from the standard engine is that put upon the market 
by the Nederlandisch Fabrik of Amsterdam. This engine is fitted 
with a cross-head and guide, and has a comparatively short piston. 
It i5 also provided with a distance piece between the cylinder and 


No. 8. 


Fic. 1. 


the crank chamber. The makers claim several points in its favour, 
and, in the author's opinion, for high-power vertical engines it is the 
line that will eventually be followed. 

One of the most interesting examples of high-power Diesel engines 
is the installation at Halle, where two 1,600 в.н.р. sets of the hori- 
zontal double-acting. four-stroke type, constructed upon the lines 
of the Nuremberg gas engine, have recently been started up. 


Puel.—The answer to the usual questions as to the price of oil 
fluctuating within wide limits and as to a reliable and continuous 
supply, is that, as petroleum is found in so many parts of the world, 
and as many new oil-fields are being opened up, it is obvious by the 
common law of supply end demand that the above factors cannot 
vary over very wide limits, and any such variation should compare 
favourably with the variations in coal. 

The oil fuel most generally used is the residue from crude petro- 
leum, after the lighter spirits and oils have been distilled, and is 
commonly known as “ petroleum residue." This oil runs about 240 
gallons to the ton, and is generally either Texas or Roumanian oil. 
As regards price, the author has recently fixed up a contract on behalf 


: of his Council, for а supply up to Jan. 1, 1913. at 37s. 6d. per ton 


delivered into tanks at the Electricity Works, Barking. 
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e NEN 
Е: 
MN Table II. 
| i 1" 1 Ц т 
Capacity ' | Toad Average | Works Cost in Pence per Unit. 
А Di n ` Max ! factor px e nm of Units — Lubrica- Repairs | | 
Name of Undertaking. iese! (| load. per T uet Рег, generated. ‹ ting oil and : 
plant | cent per | kw.-hr. | Fuel. | and main. | Wages. Total. 
Kw. ton |  Btores. tenance. | | 
———————ÁÁÁÁ — EP ——á o —Ó— ———— € 
Letchworth........... «cec 135 = 90 , 272 43/6 | 0655 | 95,169 0153 | 0042 — .. | 0-160 | 0-355 
Farehuhni-. ас елаган 200 85 14:0 49 /0 0:92 143,545 0:32 0-047 0-023 0:435 0-825 
Daimler Motor Co. ............... 436 495 | 460 53/4 | 0-624 | 1,887,200 0-178 | 0-033 0-023 | 0-064 | 0-299 
Wakefield & District Lgt. Rlys. 400 | 850 | 30-66 57/6 0:76 743,058 ' 0-160 | 0-015 0-057 0-162 0:394 
Leatherhead ...................... 160 |... 5 135 — E ... | 0226 | 0-025 0038 | 0-289 | 0:578 
Note.—The period covered is in all cases 12 months, except Letchworth, for which it is five months. 


Another factor is the possibility of using the by-products from 
gasworks, viz., gas-oil tar, and gas-tar oil. The former is the by- 
product from carburetted water gas plants, where gas oil is used to 
enrich the gas for illuminating purposes. It has a calorific value of 
about 16,500 B.Th. U. per 1b., and is being extensively used on the 
Continent. The latter is the by-product from th? distillation of gas 
tar. The author recently made a careful inspection of some plants 
using gas-oil tar, including a large double-acting tandem four-cycle 
engine, and a twin-cylinder horizontal two-cycle engine, the sets 
working with a 10 per cent. addition of crude petroleum—and was 
perfectly satisfied аз to the practicability of using such fuel ; во much 
во, that а 600 в.н.р. engine is now being built to his specification by 
the Diese! Engine Co., to run on either petroleum residue or gas-oil 
tar, and will be in commission this autumn. 

Fig. 1 shows some diagrams taken from the same engine running 
on different kinds of fuel. It will be seen from No. 1 that the com- 
bustion is very late and is also attended by violent explosions. This 
diagram was taken when running entirely off creosote oil. No. 2 
diagram gives the ordinary Diesel diagram, and is a clear illustration 
how good combustion and smooth running can be obtained by the 
special arrangements made for mixing 5 per cent. of crude oil residue 
with the creosote oil. No. 3 is the ordinary diagram when using 
crude oil residue. 

Fuel Costs.—In dealing with this subject it will be well, perhaps, 
to take first the actual guaranteed consumption of the 600 в.н.р. 
engine mentioned above, using petroleum residue having a calorific 


value of 18,500 B. Th.U., at 37s. 6d. per ton. 


Table I. 
Engine Load. Fuel consumption Fuel cost in pence 
in lb. per kw.- per kw.-hour. 
hour. 
121?; over  ...... 0-58 | | — .. 0.112 
DbC — Le 0.58 aeee: 0.112 
3/4  .... 0.61 eee 0.122 
1/2. ж 0.69  .... 0.132 
47 вә 1-1 ... 0-202 


Table II. gives some details of Diesel plants that have been in 
operation some years. 

Referring to Table I., it will be seen that the engine maintains its 
high efficiency until well below half-load. An examination of the 
fuel consumption curves of other types of engine will at once show 
the marked advantage of the Diesel engine in this respect ; and there 
are also no stand-by losses whatever. This factor will be seen upon 
reference to Fig. 2, which represents the results of 12 months’ work- 
ing of a plant having an output of less than a quarter of a million 
units, with an average load factor of 14-28 per cent. These results 
are particularly noteworthy, as they show what can be done in small 
towns and villages by way of solving the electricity supply problem 
In such places. 

The engine can be started with absolute certainty in a simple 
manner by means of compressed air, without the least danger, at 
any time within a minute of entering the engine room, even after а 
lengthy period of rest. Again, the fuel costs are in no way dependent 
upon any other factor than that of the price of fuel, and the guaran- 
teed consumption per kilowatt-hour; there being no question of the 
price to be obtained for by-products to be considered. 

In determining costs with Mond gas plants. the state of the market 
for such by-products must be seriously considered, and when one is 
likely to have large quantities of sulphate of ammonia or other 
fertilisers to be disposed of, it is as well to bear in mind the rapid and 
extraordinary progress that is being made in Norway in this line, 
particularly with reference to the electrical fixation of nitrogen. 

The amount of cooling water used is extremely small. It is circu- 
lated round the cylinders at the rate of about 4 gallons per brake- 
horse-power hour, the outlet temperature not exceeding 120°F. The 
make up water should in no case exceed 2$ per cent. This is a most 
important consideration to those engineers who, like the author, 
have to take town water from the main. Compare this item with 


steam plant, especially cooling water for the condensers of turbine 
plants, or with producer plant, for gas engines. 

The Diesel engine is entirely automatic in its action, preparing its 
own fuel, stoking itself, and rejecting the waste gases. No highly 
skilled labour is required, the services of a machine-minder or engine- 
driver being sufficient. One man per shift (exclusive of switchboard 
labour) can easily do all that is necessary in a Diesel power station, 
up to 1,000 kw. capacity. 

The expenditure under repairs and maintenance is found to be very 
small, although those interested in other types of engine often state 
that the reverse is the case. Taking an actual case of three-power 
stations, having installed 1,500 в.н.р., a sum of £177 was expended 
between them during the last completed year, some of these engines 
having run practically continuously. This sum corresponds to 1s. 6d. 
per brake-horse-power per annum, which the author considers a very 
liberal allowance indeed, and it is certainly much too high an average 


for large sets. 
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Records of several years’ working of engines under various condi- 
tions show a consumption not exceeding 4 grammes of lubricating oil 
per Board of Trade unit generated, which at 1s. 8d. per gallon amounts 
to 0-019d. per unit. Also the cost of engine-room stores is reduced 
to a minimum, being considerably less than with either steam or gas 
plant. 

High Power Diesel Stations.— There appears to be a feeling amongst 

engineers that, although the Diesel engine can compete with other - 
forms of prime mover for small outputs, it is quite out of the question 

when large power stations are under consideration. "That this is an 

entirely erroneous idea wil be seen by the following comparison. 

The Brighton works is taken as an example of a large steam-driven 

station, and one of equal output for both Diesel and gas plant respec- 

tively is compared with it. The output in each case being 10,800,000. 
units generated, 9,000.000 units sold, with a load factor of 21-8 per 

cent. and à maximum load on generators of 5,900 kw. 

The present capacity of the Brighton works is 10,200 kw., the 
approximate floor space per kilowatt installed 3-04 sq. ft., and the 
capital cost per kilowatt installed £19-52. The works cost per unit 
sold 0-70d., and per unit generated 0-583d., and total costs, including 
capital charges 1:124d. per unit sold, ог 0-927d. per unit generated. 

To obtain approximately the same capacity as the above, it would 
be necessary to instal seven Diesel sets, each of 1,450 kw. capacity. 
making a total of 10,150 kw. The total area occupied would be. 
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17,699 sq. ft. (engine room 15,177 sq. ft.) The capital cost would be 
as follows :— 


7 sets ...... о тее MT £03,000 
7 intermediate tanks, each 1,000 ав анн Е 200 
2 fuel pumps  .........-. "m TET ae 100 
2 air compressors ....... — m UT кокуз 1.000 
1 circulating water pumps ............ ER T— 100 
Switchgear (7 gen. 6 feeders) — ........ A 9,000 
Piping ............-.. В ИТАР ИЕС 500 
Main reservoir (250,000 galls.) .............. з. 3.500 
Buildings ..............-.-- — —— € 30,000 
Foundations ere METER TENURE TOUT аа 3,000 
£146.000 
Cost per kilowatt installed — ........... e ostia £14-38 
Floor space per kilowatt installed | ..............- ese. L6 sq. dt. 
Details of work costs :— 
Fuel (37s. per ton) 10,800,000 units at 0-66 lb. per 
WHE оо — —— Иа deme p TE £5,020 
Lubricating oil (2 grms. per unit) at 13. 8d. рег gal. 440 
Engine room store8 — ....... eene ——— Re 200 
Repairs and maintenance, at ls. 6d. per B.H.P. 1,090 
Wages :— 
3 shift engineers at £3; 3 voltmeter boys at 253.; 
6 drivers at 35s. ; 6 greaser cleaners at 278.; 2 
fitters at £2; fitters’ mates at 278., „чение. £1,927 
Station superintendent ........ «eee ЖОЕ 250 
Total: — CukenePu Л О £0,827 
Per unit sold. Per unit generated. 
Fuel ©. 2s НЕСЕР ‚.. 0:1554. 0.1324. 
Oil waste, water, бс. .......-. . 0:0174. 0-014d. 
Repairs and maintenance ...........- 0-020. 0-024d. 
Марев... — 0-058d. 0-048d. 
Total works cost ............-.-- 0.2624. 0.2184. 


0.3 Па. 0.2594. 


Japital charges— | 
Total costs on same basis as steam T 
driven plant... . 055734. 0-477d. 


Cas PLANT. 


The same number and size of sets have been taken for this plant as 
for the Diesel plant, and the particulars, costs and other details for 
gas plant, have been taken from the Paper of Messrs. Andrews and 
Porter, read before the Institution of Electrical Enginecrs in Nov., 
1908. This gives capital cost per kilowatt installed £17-68, floor 
space per kilowatt installed 5:2 sq. ft. | 

A fuel consumption of 14.000 tons has been taken as ап approxi- 
mate consumption for the output. 


14,000 tons of coal at 128. per ton узле ... £8,400 
Lubricating oil 0-37 galls. per 1,000 u.r.-hours at ls. 6d. 
per gallon иене 400 
Oil for auxiliary plant.......... eene 100 
Engine room stores at 0-0024. per unit ..... en 90 
Repairs and maintenance at 0-046d. per unit ....... 2,070 
Wages :— 


3 shift engineers at £3; 3 voltmeter boys at 253. ; 6 
drivers at 35s. ; 6 greaser cleaners at 275. : 3 pro- 
ducer hands at 35s. ; 6 producer hands at 27s. ; 7 
ammonia recovery hands at 27s. ; 2 men unloading 


coal &e. at 278. ен £2,779 
Station superintendent........ cese 250 
Total works eost «еее £14,089 
Works cost per unit generated :— 
Fuel......eeeeeee emen nmn em hene Q-186d. 
Oil, waste, water, бс... HH 0-013d. 
Repairs and maintenance п.о 0-046d. 
Wages HH — Г — M ... 0067d. 
ОСА ЕКОО КОО. КОО ——S 0-312d. 
Capital eharges л... —— ÁO 0-292d. 
Total costs on same basis as steam | 
plant а.е Q-604d. per unit generated. 
SUMMARY. | 
Nteam. Gas. — Diesel. 
Floor space per kilowatt......... —€— 3:043 sq. ft. 52 sy. ft. 1084. ft. 
Area occupied :— _ е 
Capital eost .... eser £1990.162  £176.875 £146.000 
Capital cost per kw. installed 19-52 £17-68 il 
Works cost per unit generated Q0:583d. 0:312d. 0:218d. 
Total cost per unit ...... 09274. 0-604. 0-17 1d. 


SUB-STATIONS. 
When one carefully considers the capital sunk in huge generating 


stations, expensive Е.Н.Т. distributing svstems and Jarge sub-stations, 


also the repairs, maintenance and labour attached to these adjuncts, 


it is a matter of some surprise that the Diesel sub-station has not been 


more extensively adopted. 
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It must alwavs be remembered that a central station, with sub- 
stations is entirely dependent upon one main а. for continuity 
of supply, and although every possible precaution may have been 
taken, yet some very small failure may resuh in a total or partial 
shut-down, the effect of which is disastrous in any town oi importance. 
Again, what is the overall efficiency of some of your large works with 
sub-stations ? At Brighton, where there is one large sub-station, 
the maximum load on tbe turbines was 5,900 kw., the maximum load 
on the sub-station being 4.727 kw., or an efficiency of about 80 per 
cent., which figure, the author believes, is somewhat above the 
average. 

Where central stations, with their sub-stations, have already been 
established and mains laid, there may not be very much to be said 
for the Diesel plant, excepting on the score of (a) continuit y of supply; 
(b) peak load plant, thereby increasing the load factor on the main 
works, and (c) staving off large extensions in the main works, until 
such time as such extensions can һе used at a most profitable period. 

Where there are additional sub-stations to be put down and E.H.T. 
mains laid. there is undoubtedly an advantage with the Diesel sub- 
station. Therefore. in the author's opinion, it naturally follows that 
for апу new scheme involving the supply of energy over a large area, 
bv means of a central station and sub-stations, there is no question 
but that tbe Diesel sub-stations would be the correct scheme to adopt. 

It cannot he seriously suggested that a Diesel sub-station is unde- 
sirable or impracticable in а large city. "There is in. London а 100 
B.H.P. set in the basement of one of the largest drapery establish- 
ments in Oxford-street. also a 1,100 в.н.р. sub-station in the City at 
Cannon-strect and a still larger one at Charing Cross. There is also 
another large one in course of erection at Lambeth. 

It is difficult to make comparison between sub-stations on account 
of varving conditions, but in a large city with 1.000 kw. sub-stations, 
the capital cost of a complete sub-station would be about £20 per 
kilowatt installed, including buildings, &c. 

So far, only large size units have been considered and those with 
moderate load factors. The author next gives some comparative 
results of the three svstems on a 100 per cent. load factor, which is 
admittedly entirely in favour of steam and gas plants. — These results 
were compiled by the Maschinenfabrik Augsburg-Nuernberg Co. 
upon the conditions appertaining to South Wales, and, the author 
claims, show that even under these favourable conditions both the 
steam and gas plants cannot compete with the Diesel sets. 

The plant considered comprised two sets, one of 600 B.H.P. and the 
other of 150 B.H.P., and the figures may be summarised as follows :— 


Diesel. Steam. Gas. 
cac ооо £6,815 £6,650 #9,250 
Cost per B.H.P.-hour including 
capital charges and depre- | 
M EM 0164d.* — O173d. 01784} 


All the above prices include packing. freight to c.i.f. Cardiff and 
services of skilled erectors. The plants are all three of equally good 
workmanship and reliability. 

The general conditions assumed are as follows :— Combined ouptut 
of the two engines per annum: 4,554,000 B.H.P.-hours at à poses 
factor of 90 to 100 per cent. And the special conditions :— | 

Diesel. Plant.—Price of liquid fuel, 40s. per ton. This is the 
present average price in this country.  Ánthracen oil or creosote oil 
which are distilates from coal tar, can also be used and could be got 
from the Bargoed coke oven plant. The commercial value of these 
oils is also about 40s. per ton. 

Water required by using re-cooled water about 0:221 gallons per 
brake-horse-power-hour. ‘[ransport and storage of fuel easy and 
simple. No ashes, no banking losses. Starting up of engines 
possible within two or three minutes at any time. 


Steam Plant.—Price of suitable coal 9s. per ton, evaporating 8 Ib. 
of water per lb. Water required by using re-cooled water. about 177 
gallons per brake-horse-power-hour. | 

Banking losses. ashes must be carried out, inspection of boilers 
necessary, starting up requires longer time. 

Gas Plont.—Suitable fuel would be two-thirds coke breeze from 
Bargoed, mixed with one-third of coke, at a total price of 8s. per о 
The coke breeze must be non-coking, and contain not more than 25 
per cent. ashes, not more than 25 per cent. particles smaller than 
2 mm.. not more than 25 per cent. smaller than 2-4 mm. 

Water required by using re-cooled water about 1:2 gallons per 
brake-horse-power-hour. | 

Small banking losses, ashes must Бе carried away. smaller repairs 
of producers compared with boilers. Starting up in two to three 
minutes possible when producer in fire. 

Some further Continental results on smaller Diesel sets with vary- 
ing load factors given in the Paper show the average works costs 
(excluding capital charges) to be approximately 0-36d. per unit. 
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After Mr. R. M. Carr had read lus Paper, of which an Мг. С. SkAToN. (Willans & Robinson) made an amusing speech, in 
abstract is given on page 458, the following discussion took | Which he recalled the early efforts of the gas engine makers with the 
i], the two Papers Susie small stations, and spoke of the manner in which they now fancied their 
ратон pase chances for the larger stations in the big cities. Even Mr. Pearce had 
DISCUSSION considered estimates for large gas engines. This he wished to describe in 

m his own words as * holding out the carrot to the donkey." It was difti- 


Mr. Cuas. Day (Mirrlees, Bickerton & Day) opened the discussion’ | cult to get figures as to working of gas engines until the beginning of this 
stating that he himself had had nine years’ experience of Diesel engines, | year, when а Paper Бу Mr. A. L. Chorlton (of Mather & Platt), before the 
and that his firm had had 14 years’ experience, one of their engines having | Manchester Association of Engineers, provoked one of the finest dis- 
been running at their works for that period. Оп the score of saving in | cussions he had ever heard on the subject. Не had asked Mr. Carr by 
fuel cost he said that engineers would be surprised at some of the figures | telephone to attend the meeting, but was told that he was too busy, and 
available. Taking an average of a number of stations in which Diesel | he quite believed it. While he respected Mr. Andrews’ opinion, he 
engines were used, the saving in fuel amounted to 40 per cent., the lowest | thought that a gas engine could be likened to a 6 ft. wife. it would keep 
in the list being 30 percent. By comparison with gas engines the Diesel | д man at home. In the course of his 20 years’ experience he felt that the 


showed a saving of 60 per cent. These figures applied to fuel, but bigger the gas engine the bigger the trouble. 
Mr. H. Boor gave particulars of the Diesel plant which he had installed 


there was also an economy in wages, maintenance, upkeep, water, &c. 

In the early high-speed engines there was trouble with excessive con- | at Chichester some years ago, and in which he depended entirely on the 
sumption of lubricating oil, but these troubles had now been got over. | plant without а battery. Не thought that in a few years the Diesel 
He had found on test that the consumption of lubricating oil had dropped | engines which were now being installed in certain places would be found 
from 0-42 Ib. рег horse- power in the slow-speed type to 0:3 1b. per horse- | to be unsuitable. The makers were apt to give rather rosy figures which 
power in the newer high-speed pattern. Тһе difference was due to their | it was difficult to bear out in practice. He would like Mr. Howard to 
having been using the lubricating oil in the cylinder of the engine. The | present the Association with the figures of two or three years’ working, 
ой used was about the same as that used in good steam plant. Although | and he thought that the superiority of the Diesel over the steam engine 
no guarantees were given with Diesel engines, they had been found by | would not be so apparent. Wages and skilled attendance were of 
engineers installing them to be аз satistactory in operation as steam | importance, and, unless looked after, the plant after а few vears might 
At Chichester he found that the fuel for the first 


plants with which guarantees were regularly given. Аз far as the size | have to be scrapped. 
year was ()-2914., wages 0-5434. and repairs 0:214. per unit. Regarding 


of unit was concerned, with steam the larger the unit the better the | у | 
economy, the lower the capital charges cost per kilowatt, and the lower | oil supply there was a difficulty in transport and fewness of tank steamers, 
the inaintenance charges. With the internal combustion engine the | although the actual sources of oil would always exist. He instanced the 
position was reversed. The gross cost of working went up as the size | use of oil fuel on Mexican locomotives, and in spite of the economy 
increased. Above 150 н.р. per cylinder thera were complications of | experienced, the fireboxes had to be changed back for coal, because of the 
higher temperatures, water-cooled pistons, &c. The size of unit with | difficulty in obtaining ой. He gave a number of maxims for those about 
internal combustion engines had to be considered on a different basis from | to instal Diesel engines. The plant should be of moderate size. a 
that of steam plant. ‘The makers of Diesel engines were often accused | price for spares should be obtained from the makers, also а 12 months’ 
of keeping up unduly high prices and of obtaining large profits. His own | maintenance guarantee, the engine should be frequently indicated, there 
firm, as their balance-sheet showed, paid no royalties and showed 2 per | should be ample oil storage, and spare bottles for the compressed air, 
cent. profit. Regarding the vexed question of oil supply, Sir Marcus | and lastly a tank for a reserve supply of cooling water. 
Samuel stated some time ago that the visible supply of oil was in excess Mr. а. WILKINSON (Harrogate) asked Mr. Carr for further particulars 
-of the visible demand. This statement had recently been repeated, and | about the sale of by-products. Sulphate of ammonia would fetch £13 
might be accepted. Well boring was being carried on extensively, and , a ton, and as a rule there was a good yield from the sale of by-products. 
there was no likelihood of a scarcity for many years. Mr. Day concluded | As to Diesel engines, he quoted a case of a 40 н.р. engine installed for 
by endorsing Mr. Howard's statement that there would be startling | sewage pumping in Harrogate which was running from 1902-1905. 
developments with the Diesel engine in the next few years. The cost of oil was £3. 10s. at the wharf, 10s. for carriage, and 7s. 6d. 
Mr. LEONARD ANDREWS (Key Engineering Co.) expressed surprise at | cartage, or £4. 7s. 6d. a ton at the works. The guarantee was 0-14. per 
Mr. Howard's figures, which showed that energy could be generated by | horse-power-hour, but it worked out at a round figure of £50, on the 
Diesel plant at 30 per cent. less than with gas engines. The figures | basis of seven days a week, 16 hours per day. This contrasted strongly 
„Showing that cost of generating with steam plant was 50 per cent. greater | with Mr. Howard's figure of 18. 6d. per brake-horse-power, which would 
than with gas would not be accepted by engineers as the best that could | come out at £3 per annum. Although the engine was installed some nine 
be done. Mr. Howard had based his gas-engine estimates on those of | years ngo and the figures were accordingly exaggerated compared with 
Porter and Andrews т theirInstitution Paper, and assumed an output of | present practice, they served to show that the guarantees of makers should 
.About half that given in that Paper—]1 million units instead of 21 | not be considered too seriously. Аз to repairs, the engine in question 
millions—from whieh he further assumed that the coal consumption | had required one exhaust valve, 58 valve springs, 12 vulcabeston rings, 
decreased in the same proportion, allowing 14,000 tons of coal for this | one full cone, two pulverizers and nipples, six air pump rings, 30 air pump 
output. Any gasengine maker would, he felt sure. guarantee to generate | springs, and one cylinder liner. As to the future engine of the Diesel 
the same output with 11,000 tons of coal. This would decrease Mr. | type, he thought that the single-acting pattern with cylinders back to 
Howard's estimate by 3,000 tons, ог £1.800. Although Mr. Howard | back would come to stay. А 2,000 H.P. engine operating at 150 revs. per 
introduced the figures of ammonia recovery plant, given in the Paper | min. required a floor space of 887 8q. ft., with a double-acting engine, and 
mentioned, he omitted to credit the plant with the sale of the bye-products. | [70 sq. ft. for a two-cvcle engine. 
At present prices that would mean £3,600 per annum. This meant in all Mr. MuLHoLiaNpD (M.A.N. Co.) said the Diesel engine plant at the Halle 
about £5,400 was knocked off Mr. Howard's figures of £14,000, making | Works included only one engine—built at the Augsburg works of the 
.£8,500 for the gas plant, and representing about £1,000 less than | M.A.N., and only the foundations for two further engines had been built. 
the Diesel cost, which h^ regarded asa very fair estimate. Оп the ques- | At present the single-acting four-cvele engine was the standard engine, 
tion of guaranteed consumption, Mr. Howard had pointed out that with | but in future, especially for engines of 1.000 в.н.р. and upwards (at least 
the gas engine, from half load to 124 per cent. overload, the fuel con- | as far as firms experienced in building large internal combustion engines 
sumption curve was flat. He had plotted а curve of Mr. Howard's oil | were concerned) this would not be the case, as otherwise the sad experience 
figures on the top of a gas engine makers’ guarantee curve (oil at 403. per | of the gas engine makers who tried to enlarge the small single-acting gas 
ton and coal at 12s. per ton), and these curves coincided at half load. | engines would be likely to be repeated. The double-acting four-cycle or 
Above this the oil figures were 20 percent. higherand at quarter load they | the two-cycle engine would take its place. A single-acting two-cycle 
were 10 per cent. lower than gas. This showed that above half load to full | engine could be built safely and cheaply up to about 2.000 в.н.Р.. while a 
load the gas engine was better, and below half load the Diesel was to be | limit for single-acting four-cycle engine ought to be reached at 1,000 H.P. 
preferred. He thought that the cost of oil would not follow the natural | With regard to oil supply, in 1908 the world’s production of crude oil 
law of supply and demand. Не had seen engineers in the colonies who | was 38.009.000 tons: only one-500th of this was used in Diesel engines. 
were satisfied with the running of Diesel engines, but who complained | Germany alone produced 300.000 tons of gas tar oil, which Mr. Howard 
of the uncertainty regarding the future price of oil. seeing that the rate | said could also be used. He thought this proved that the artificial raising 
was influenced by the manipulations of the oil trust. Не referred to a | of the price of crude oil would be impossible. It had been his experience 
200 H.P. Diesel engine which he found running unattended in a cotton | and that of the M.A.N., who built Diesel, steam, and gas engines and steam 
factory for at least a quarter of an hour. He thought there was a big | turbines, that the repairs of a substantially built Diesel engine were not 
future before th» Diesel engine, Which he did not look upon as a com- | larger than thos? of a first-class steam engine. He gave instances of 
petitor of the gas engine. The installation of Diesels was an earnest of | M.A.N. Diesel engine installations in Germany of 2,760, 800, 1,250, 
the future universal employment of internal combustion engines for | 3,500, 1.700, 1,200 and 360 в.н.Р. 
electricity generation. Dealing with Mr. Carr's Paper and the rating of Mr. КАСТА (Willans & Robinson) said that his Company had a two- 
gas engines, he thought that engineers should obtain definite informa- | eyele 50 kw. Diesel engine in operation at the Roval Agricultural Show at 
ton regarding the M.E.P. upon which the output was based. The | Norwich, and though it was yet early tosp2ak of the future of this engine 
rating of 70 lb. to 100 lb. por square inch was too high, as thes? pressures | in larger sizes, they were hopeful of developments. - He reminded Mr. 
Imposed great strains on the engine. Messrs. Galloways and Ehrhardt | Andrews that the oil consumption of the Dirs?! engine was practically " 
& Sehmer worked ty а maximum of 701b. and the average working pres- | constant between half load, full load, and overload. 
sure was below this, so that there was а considerable overload capacity. : Мг. А. BLACKMAN (Sunderland) disagreed that the Diesel working 
He disagreed with Mr. Day that the eost of internal combustion engines j pressures were low, in spite of the slow barning of the fuel. The sub- 
increased with their $12. The capital cost did not, and the efficiency | stantial construction of the engines flatly contradicted this statement. 
Increased, also the oil consumption was lowered, similarly with labour | There hid been casos of the repeated broakag> of crankshafts, which 
and repairs Continental practice proved to the contrary in that where | pointed to very heavy high stresses in the engine. He agreed with Mr. 
small engines of a few hundred hors*. power were installed a few years | Day that the difficulties with the Diesel tvp? engine increased with the 
ago the units now put down were of several thousand hors?- power. size, He thought that Mr. Howard might hive selected for comparison 
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-a station different from Brighton, where the coal costs were higher, due to 
'. freight charge charges, At Sunderland, instead of 0-583d. per unit gener- 
ated, the works cost was 0-2104d., with turbine and reciprocators. These 
were actual; and not hypothetical figures.* Modern steam plant could be 
installed at £12. 5s. per kilowatt, and, allowing 8 per cent. for capital 
charges, the costs incident to capital expenditure were 0.1854. per unit, 
which if added to works cost last year a total of 0:395d. was obtained, 
showing a saving of £2,600 over Mr. Howard's Diesel figures. The 
turbine in question required 17 lb. to 184 Ib. of steam per kilowatt, but 
with a modern turbine at least £2,000 could be knocked off the working 
expenses. If Mr. Andrews could beat Diesel figures by £1,000 a year 
with gas. a modern steam turbine plant would beat the Diesel figures by 
at least £4,600 a year. Diesels had a very small overload capacity con- 
pared with steam, which was another enormous advantage in favour of 
the latter. | 

Mr. H. L. Dixox (Leatherhead) gave some results with two 120 kw. units 
in his station. Repairs did not amount to more than £2 a year for the five 
years, and there was little prospect of immediate extensive repairs. A 
new cylinder liner would, he thought, be needed about once every seven 
years. For his small station the fuel cost was 0-22d., compared with the 
more usual 0-754. or 14., with inefficient steam plant. On the year's 
work the fuel consumption was 0-7 lb. per kilowatt-hour, as against the 
guaranteed figure of 0-64 ib. The load factor was 14 per cent. for the 
station. On the price of oil. he gave 77s. a ton five years аро. and now 
had a contract for four years at 48s. 6d. In Мв case the charges for 
transport were high as compared with those given by Mr. Howard. 

Mr. W.G. PickvANCE (Wrexham) said the Diesel oil engine having been 
dealt with so effectively, he proposed to offer some criticism of Mr. Carr's 
Paper. He did not appear to have considered the high-power horizontal 
engine, but to have confined himself to the vertical high-speed engine. 
If his engine had been low-speed horizontal his Paper would have been 
more exuberant in favour of the gas plant. User of gas engines had told 
him (Mr. Pickvance) " Don't," and in almost every instance he found 
the type of engine was the old single-cylinder type. The horizontal 
high-speed gas engine was preferable to the oil engine. There were 
disadvantages in the latter, particularly the vertieal high speed, the 
moving parts of which wore quickly. 

Mr. S, E. Feppen (Sheftield) supported Mr. Blackman's defence of 
the steam turbine. He thought that coal costs for steam stations were 
falling. and in his own case he knew they would drop to 0:154., and this 
was with mixed turbine and reciprocating plant. He deprecated the 
idea of the meeting countenancing the truth of the comparison given in 
the figures. He pointed to the need for under loading the internal com- 
bustion engine, or working it intermittently. А motor-car engine which 
would take a car anywhere up and down the country would Бе useless 
if placed in a motor boat. The marine motor had to be twice the size 
fora constant load such as was imposed on it by a motor boat. 

Mr. L. V. Rosson (Richardsons, Westgarth) said that his Company 
were now building а marine type Diesel engine of 1,000 H.P. operating on 
the two-cycle principle. When the tests of this were completed they 
might turn their attention to a similar type for land use. He thought 
the Diesel engine most useful for sizes up to 500 kw. ard 1.000 kw. 
Manufacturers were, however, prepared to go to sizes of 6.000 H.P. in 
four cylinders, each developing 1.500 n.P. As to repairs, he knew of a 
gas engine plant in the north of England of 550 H.P. which in three years 
had not cost more than £30 per annum. In the Far East his firm had 
а 4.000 H.P. gas plant in four units, running 2} years, and on test this 
took 0-94 Ib. of South China bituminous fuel per brake-horse- power-hour. 
The efficiency had been maintained and no trouble was ex perienced. 

Мг. J. E. EDGCOME (Kingston-on- Thames) asked Mr. Carr if. after 
what had been said, he would carry out his extensions in gas. Diesel or 
gteam plant. 

The authors reserved their reply for the Association “ Proceedings," 
owing to lack of time. 

The following is an abstract of Mr. Carr's Paper which was 


discussed conjointly with that of Mr. Howard. 


INTERNAL COMBUSTION ENGINES FOR POWER STA- 
TIONS.—GAS ENGINES AND PRODUCER PLANTS.*. 


BY R. M. CARR. 
(Chief Ele ‘trical Engineer, Leek.) 

Summaru.—The author gives a number of figures as to the tirst cost 
of steam-driven and gas-engine stations, ‘These show that below 
1.000 kw. the gas-eneine station costs less than the steam plant. Atter 
giving particulare of the Leek electricity supply station the author 
next conipares the works costs of gas und steam stations under 1,000 kw. 
capacity : and, in conclusion, he draws up a statement of the capital 
aud running costs of а gas-driven station of 1,000 kw. capacity. 


The author here proposes to confine himself entirely to gas engines 
and producer plants, and to deal more particularly with stations of 
comparatively small capacity. The ever-increasing demand for 
cheap units makes it absolutely necessary that some steps should 
be taken to reduce the works costs, and with asteam plant it is 
almost impossible for а small undertaking successfully to cater for 
a heating and power load. This is felt most keenly in small manu- 
facturing towns; and in such cases a carefully designed scheme of 
internal combustion engines 18 generally advisable. „а 


* Abstract. 
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In the first place, the thermal efficiency of а gas plant is admittedly 
much better than that of steam, but the advertised figures of some 
makers of gas engines are seldom, if ever. realised under ordinary 


working conditions, and it is impossible to get anything like such - 


results with the fluctuating load of the average central station. On 
the other hand, electrical engineers are somewhat prejudiced against 
the gas engine, and are consequently inclined to magnify the troubles. 
which exist. | 

Capital Charges.—The price of a gas-driven generator against a 
steam unit of the same capacity is undoubtedly higher, and when 
the size of the unit contemplated warrants the consideration of a 
steam turbine, the gas engine is a long way out of the running. If 
the whole installation, however. is considered, it is found that, below 


& certain eapacity. the gas-driven station costs less than steam, - 


while, as the capacity increases, the figures are reversed in favour 
of steam. 

The following figures are the averages of the actual costs per kilo- 
watt of & number of stations of both steam and gas :— 


Stations under 500 Kw. capacity. 


Steam. Gas. 

A.—Engines, dynamos, A.—Engines, dynamos, 
boilers, switchboard, producers, switch- 
accumulators, &c. ...... £36:0 board, accumulators. 

B.—Land, buildings, &c.... 191 И 6: 

B.—Land, buildings, &c. ... 12 
Total per kilowatt £55°1 Total per kilowatt #40 
Between 500 and 1,000 kw. capaci! y. 
Steam. (ras. 
Dr NE £261 | A.— ............... Ө. . £214 
Нен Они ВВ аа oo! 


( — = 


Total per kilowatt £37°9 | Total per kilowatt £354 


Between 1,000 and 2,000 kw. capacity. 
Stem. G8. 


— — 


Total per kilowatt £305: 


Total per kilowatt £29:5 


The majority of steam stations under 500 kw. are run non-con- 
densing. In the case of stations of between 500 and 1,000 kw. and 
between 1,000 and 2,000 kw. the figures given for the steam stations: 
are the averages of the whole of the stations whose figures are 
published, but those of the gas stations are estimates, based chietly 
upon manufacturers’ quotations. In the case of steam the figures 
are probably higher than would be the case if а station of the capa 
city stated were designed at the present time. Ш preparing the 
estimates for the gas plant a similar allowance has been made. The 
three curves A. B. end C. (Fig. 1) illustrate the comparison between the 
capital expenditure for gas and for steam. These show that for very 
small stations ges costs much less than steam, but for anything 
above 1,000 kw. the equipment of a steam station costs slightly less- 
than gas. If the curves were continued to, say. 8,000 or 10,000 kw., 
the dificrence becomes rather more marked in favour of steam. 

The author also tabulates the cost of the plant and buildings at 
Leek, which station is entirely gas driven and is of 490 kw. capacity. 


Engines and dvnamos ...... see entm £6,567 
Producers, cooling plant, &c. ..... ccc cece ees ee rice 2,070 
Switchboard and electrical auxiliaries 2... án 1,592 
Accumulators.......eee esee аа enemies then nennen 719 
Travelling crane _.............. ener mn ae 189 
| ere 
Total eee sse £10,957 
Per kilowatt installed ............ £26 
Land, buildings and foundations ..... рн LC у £5,415 
Per kilowatt installed ........... £15 


TOTAL COST PER KW. INSTALLED, £39. 


The gas plant is of the “ Wilson " pressure type manufactured by 
the Horsehay Co. (Ltd.), and consists of two producers, each 
nominally of 300 в.н.ь. capacity, but which are capable of 25 per 
cent. overload without forcing to the point of inefficiency. 

Water bottoms ere provided for continuous running. The #23 
passes from the producers through an omnibus mein into four dust- 
catchers, which ere merely evlindrice.] boxes, where the greeter pert 
of the dust is deposited. The cooling operation is ecrried out by 
means of & series of double tubes, titted concentrically. the g% 
passing between the outer and inner tubes. а large cooling surface 
thus being obtzined. The cooled gas is then washed, the tar which 
is extracted flowing into 2 tar separator. and the gas passes throug 
sawdust puritiers. leaving the last of the ter in the process. The 
purifiers are connected in perallel in order thet one may be clean 
without shutting down. ` 
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admitted? 
res of ae | is not intended as a reservoir. From the holder an 18 in. main is 
er ordir: | provided and separate services connected to the various engines. 
g like e The generating plant consists of two horizontal Otto cycle, single- 
tation. (k cylinder gas engines, each of 100 B.H.P., one four-cylinder vertical 
ced agit’ engine of 200 в.н.р. and one Korting two-cycle engine of 275 B.H.P. 
he trub Each engine is coupled direct to a d.c. generator. The station is 
further equipped with а 400 ampere-hour battery and the usual 
арай balancer, boosters and other accessories. 
and wz Running Costs.—It is usually acknowledged that the fuel costs of 
ration 4 а gas-driven plant are considerably below (Бове of а steam plant of 
ШШ. ! similar capacity, but the other items, making up the total costs, 
hat, bes have a considerable bearing upon the question when making the 
an sur comparison. Particularly is this the case in repairs and mainte- 
nne nance of engines, which, in the author's opinion, will be somewhat 
| greater after а few years of running for gas engines than for steam. 
spk | 
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COMPARISON or CAPITAL Costs.—TOTAL CAPITAL EXPENDITURE. 
| Fic. 1. 


F On the other hand, the repairs to а well-designed producer plant 
should not be anything like so great as thore of boilers. The author 
met with difficulty in getting reliable figures. For purposes of com- 
parison, however, he has taken the figures of three municipal under- 
takings, each entirely gas driven, aleo the averages of ceveral 
other undertakings gas-driven (the names of which he is not at 
liberty to publish). and compared these with the average of all the 
municipal undertakings of a capacity of under 1,000 kw. Where the. 
figures given were per unit generated, 20 per cent. has been deducted 
from the number of units in crder to allow for losses, so that th 


figures shall fairly represent the costs per units sold. | 


_ A small holder is provided, merely as а mixer and governor, but 


459 


| Averages of | Averages of | Averages 
== ‘Municipal gas} other gas | of steam 
jundertakings. stations. stations. 
Capacity in kilowatts...... 94 6520 | 600 
Units sold per annum ...... | 299,210 874,720 502,980 
EE Coss per Unit Sold. 
Fuel оаа e | 0284. 0-26. 0.534. 
Oil, waste, water and stores; 0064. 2044. 0:064. 
Wages ......................... |  0264d. 0-16d. 0-30, . 
Repairs and maintenance... ! 0°19d. 0:224. 0:28d. 
Total works costs ... | 07M. — 068d. 1174. _ 
Rent, rates and taxes ...... | 0-104. not available 0:12d. 
Management, &c... .......... | 0:41d. not available| 0:544. 
TOTAL COSTS ............ | 1508. s | өм 
Regarding the general running of producer plants, a great number 


of the failures one hears about areattributable to lack of knowledge 
and experience on the part of the attendants. For this manu- 
facturers are somewhat to blame, as the гову picture often presented 
of a suction plant which takes care of itself, requiring only a few 
buckets of coal рег hour, is not often realised. The secret of success 
in producer gas plants is systematic cleaning, particularly in 
bituminous plants. Most of the stoppages are due to neglect of 
this important point. 

Suction plants, burning anthracite and coke, up to. say, 200 or 
300 H.P., are now an acknowledged success where ordinary carc is 
taken, and some thousands of horse-power are in successful opera- 
tion, but except in case of very small plants, they are not very 
desirable for central station work. One reason is that anthracite 
is expensive, except in districts in close proximity to the collieries 
where it is produced, and another reason is that a suction plant is 
not very suitable for the sudden variations in load often experienced 
in central station work. The author is of opinion that for a station 
of anything over 300 or 400kw. capacity, a pressure plant with a 
small holder is preferable. 

On a fully loaded suction plant llb. of anthracite would be re- 
quired per B.H.P.-hour, which at 30s. per ton would cost for, say. à 
300 н.р. engine, 4s. per hour for fuel, while a pressure plant burning 
bituminous coal would require 14 1Ь. per B.H.P.-hour, which at 10s. 
per ton for the same size of plant would work out at 2s. per hour. 
Another advantage which the pressure plant has over the suction 
type is that it is much more elastic in operation. 

When instelling suction producers 2 seperate plant should be 
installed for each engine, but with а pressure plant the producers 

an be connected in parallel through en omnibus mein in the s; me 
way that boilers and steam engines are connected, and the various 
engines can be started up or shut down as required without affecting 
the producer plant, and this is really the only wey successfully to 
cope with the varying Іова of a central station. The holder ensures 
a comparatively even quality of ges, which is absolutely essential. 
as а varying quality meens mis-firing. indifferent governing, спа ell 
the attendant evils at г time when steady running is most necessery. 
The disposal of the effluent from the washer of a producer plant 
often presents a difficulty, especially in inland towns. When the 
water is turned into a sewer care should be taken that it is not hot. 
The author has recently met with opposition from the County 
Council to the effluent finding its way into a stream, but is getting 
over the difficulty by, instead of allowing the water to run eway in 
a continuous stream, circulating it by means of a pump and tanks, 
and treating it with lime. This treatment has the effect of throwing 
down the sulphur compounds in the form of mud, and only г very 
small quantity of the treated liquor will be allowed to flow into the - 
drain from time to time. This, it is expected, will quite get over 
the difficulty and also effect a saving in water. 

In dealing with the tar the author has not met with much difficulty. 
The mixture of tar and water, after leaving the washer, p2sses into 
a separator, the heavy tar settling in the deep end of the tank. from 
which it is pumped from time to time and sold, and the watcr over- 
flowing out at the end and circulated as before described. The tar 
is sold in barrels, the net price obtained being from 63. to 115. per 
ton, the price varying with the percentage of water found in ih? ter. 
The sawdust scrubbers are cleaned every week and the tery saw- 
dust, which usually extends to a depth of of 3in. or 4in., changed 
for clean. The tarry sawdust is burned under the vertical boiler. 
and with the addition of about 1 ton per week of coke breeze dust. 
is sufficient to raise all the steam required for the blower engine and 
the producers. The only trouble the author has experienced from 
tar in the engines was in one engine the design of which caused the 
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gas to pass through the valves at a very high velocity; this velocity 
had the effect of dropping what tar remained in the gas, and after 
a few weeks these valves became clogged. This was got over by 
fixing а cast-iron box containing a series of grids of fine brass gauze 


near the gas inlet, and these grids are changed and cleaned every | 


week. "The engine is now entirely free from tar, and other engines 
are not in any way affected. 

In choosing the site for à gas-driven station care should be taken 
to avoid a residential neighbourhood, as the noise from the exhvust 
and the occasional firing of a charge of gas in the exhaust pipe is 
very annoying. Ап excellent way of silencing the exhaust is by 
means of exhaust boilers, where the plant is large enough to warrant 
this. These boilers arc not expensive. and besides acting as silencers, 


they are able to raise sufficient steam for all purposes required on: 


the producer plant. The author deprecates the silencing of the 
exhaust by means of water in the exhaust pipes. The sulphuric 
acid formed by the mixing of the water with the sulphur in the gas 
causes rapid deterioration of the exhaust pipes, necessitating their 
complete renewal after a few years. 

Where an exhaust boiler is not considered advisable, a very good 
method of silencing the exhaust is shown in the diagram (Fig. 2). 
This method was adopted at Leek with most satisfactory results. 
The exhaust enters the first pit direct from the engine, where it 
is allowed to expand and is broken up by means of a series of 
stoneware pipes set in concrete between the two pits, and passes 
from the second pit through two uptakes with practically no 
noise. With this method no back pressure is put upon the engine. 

With most of the modern types of engine a sufficiently good 
cyclic regularity can be obtained either for direct current or alter- 
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Fic. 2.--Gas Емстхк ExnmavsT Pirs, Leek Егестплату Works. 


nating work, but for the latter close governing must bo insisted 
upon. This is а point the importance of which has not yet been 
fully realised by some manufacturers. Another matter in which 
manufacturers are open to criticism is the rating of their engines, 
the temptation being slightly to overrate them. To engineers ac- 
customed to the elasticity of steam engines regarding overload, this 
often leads to disappointment and dissatisfaction, especially after 
the engine has been running for some time, and, owing to wear, the 
compression has dropped slightly. А gas engine cannot be over- 
loaded, and it is as well, when deciding the size of engine to put 
down, to specify а plant rather larger than what is really required. 

'To attempt to overload а gas engine causes overheating and pre- 
ignitions and the heavy strain put upon the engine in consequence 
causes rapid deterioration and costly repairs, to say nothing of the 
erratic running and consequential upsetting of the load while these 
pre-ignitions continue, 

It must not be understood that the author is of opinion that gas 
engines as а whole are unsatisfactory for generating stations. There 
are engines which have been running for years, giving great satis- 
faction, and there is no reason why, with proper care and intelligent 
control on the part of those in charge, municipalities should not 
reap the benefit of the low running costs of a partially or totally 
gas-driven station. 

In conclusion, the author draws up a statement of the capital and 
running costs of a gas-driven station of 1,000 kw. cipacity. The 
proposed producer plant consists of three producers each of 500 B.H.P. 
capacity, and сарае of 20 per cent. overload for two hours. 

The producers are provided with a coal charging platform. which 
should be level with the railway siding. Connected from each рго- 


ducer is а complete cleaning and cooling plant consisting of dust- 
catchers. condensers, washers and purifiers, the latter coupled up in 
parallel for cleaning purposes. А gas holder 15 ft. diameter by 10 ft. 
deep is provided as à mixer and governor, and the whole plant 
arranged for continuous running. 

The generating plant consists of three engines of 450 B.H.P. each and 
one of l50B.n.P., coupled direct to three d.c. dynamos, each of 
300 kw. capacity, and one of 100 kw. А boiler is provided in the 
exhaust of each engine. which will generate the steam required for 
the blower engine and for use in the producers, tar separating and 
other purposes. А cooling tower, for cooling the engine cireulating 
water, and the necessary pumps are also provided. The station is 
further equipped with switchboard, 1,000 ampere-hour battery, 
boosters, balancers. and the usual offices, workshops, &c. 

The complete cost of this plant, based upon manufacturers! quota- 
tions, comes to £21,120. or £21-1 per kilowatt; or, including £9,500 
for land, buildings. &c.. £30°6 per kilowatt. 

Assuming a load factor of 20 per cent. and the annual sales to be 
1,000,000 units, the maximum load would be 570kw. This could 
easily be carried by the plant allowed for with sufficient spare plant 
held in reserve. Taking the fuel consumption at 2-25lb. per unit 
generated, and adding 10 per cent. for stand-by losses, and assuming 
the station efficiency, i.e., units sold to units generated, to be 80 per 
cent., then 1,326 tons of coal would be consumed per annum, which, 
at lls. per ton, would cost £729. 

The water required for the gas plant would be about 2,000 gallons 
per day, or 730,000 per annum. For engine cooling purposes 4 
gallons per B.H.P.-hour is necessary, and allowing for an average 
running of two engines for 8 hours and one engine for 16 hours per 
day, 57,000 gallons per day would be circulated. 5 per cent. of this 
may be assumed to be evaporated or otherwise lost. This amounts 
to 1,051,000 gallons per annum, or 1,781,000 gallons altogether. 

The cost of oil, waste and engine room stores should not exceed 
£200 per annum. 

The wages item is based upon the following staff: three shift 
engineers, three drivers, three cleaners, one fitter, three producer 
attendants and two coal trimmers, and totals £22. 15s. weekly. 

Breakdowns, however, could be covered by insurance; and for 
£120 per annum this risk could be met. In addition to this. £400 
should be allowed for small renewals and ordinary wear and tear, 
which should be sufficient for all purposes, the repairs to a producer 


plant being very small indeed. The estimated works cost per unit 
sold is then as follows :— 


PWG NR PECES а aei. 071744. 

MVBt6P aS А ое lads A БОШ bales Р 

Oil, waste and stores .......................2 аи mee jo 0580 

pru а А NORIS абсо 0-2831. 

Repairs and maintenance ........ ... ........... 6. 0:1244. 
0:640d 


— 


By the courtesy of the authorities the members were enabled 
to pay visits during the afternoon to Н.М. Dockyard and the 
power houses of the Corporations lighting and tramway 
departments, and subsequently a cruise on the Solent was 
taken in ideal weather. 


Brighton, Thursday, June 29. 

The meeting this morning took place in the Banqueting 
Room of the Royal Pavilion, Brighton. The programme com- 
prised two discussions, viz.: ** The Puuchase of Fuel," opened 
by Mr. C. E. C. Shawfield (Chief Electrical Engineer, Wolver- 


hampton), and “ Street and Shop Front Lighting," opened by 
Mr. A. H. Seabrook (St. Marylebone). 


PURCHASE OF FUEL. 


Mr. С. Е. C. SHaWFIELD (Wolverhampton) in opening the discussion on - 


* Тһе Purchase of Fuel,” said the importance of the matter to any elec- 
trical undertaking was one which hardly needed emphasis ; particularly 
with the rapid ris» in power loads of the last few years. In making è 
contract the position of the power station relative to the coal fields was 
one of the principal factors to b» considered. The cost of carriage to 
Brighton was heavy and in the cas? of Birmingham it was comparatively 
small. The cost of carriage par heat unit was important. А cheap coal 
of 10,000 B.Tà.U. calorific value might b» best in some cases, whereas in 
the cas? of a station a long way from the coalfields it did not pay to buy 
coal with less than perhaps 13,509 to 14,000 B.Th.U. caloritic value. 
Another important matter was the boiler hous» and the method of firing 
adopted. With hand firing the boiler doora were op»ned frequently for 
cleaning with an inferior class of fuel, and remained open so long that 
considerable strain was thrown upon the boiler. А good deal of heat was 
also brought out with the clinker, bat with mechinically-tired boiler; 
which were to a large ext»nt self-cleaning, а poorer class of fuel could b: 
uscd and the heat units lost in cleaning were much less. The question 
of the percentage of incombustible contents had an important bearing 
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on the commercial value of fuel. The incombustible contents included 
clinker, ash and moisture. The deleterious effect of the solid incom- 
bustible material seemed to be much greater than that of the moisture. The 
fireclay and shale had to be raised to the furnace temperature. and with 
internally-fired boilers it was removed at nearly furnace temperature, 
but although heat was expended in evaporating the moisture, the heat 
of the steam 80 produced largely passed back to the boiler. so that this 
heat was notentirely wasted. He had made ex periments with fuel before and 
after washing. The fuel was fine, dirty, pit-bank sludge of a caloritic value 
of 9,500 B.Th.U. per lb. of unwashed fnel. costing 48. 54. per ton delivered. 
The moisture contents were 5 per cent. and ash about 28 per cent. @ But 
that calorific value could not be taken as a true criterion of the commercial 
value as when tested by a calorimeter of the usual type. The ash con- 
tents were raised to the temperature of combustion and they subse. 
quently gave up their heat to the water in the testing apparatus, but 
when 1t was burned in the boiler furnace practically the whole of the 
heat used to bring the ash and clinker to furnace temperature was lost 
because the ash and clinker was ejected in an incandescent condi- 
tion. The calorimeter test gave 397.000 B.Th.U. per 14. Allowing for 
heat lost by rejection of ash and clinker this was brought down to à com- 
mercial value of about 290,000 B.Th.U. per 14. After washing, this coal 
gave an average of 11.700 B.Th.U. per lb., or an increase of 2.200 B.Th.U. 
This washed fuel cost 5s. 6d. per ton delivered. The moisture was 13 per 
cent. and the ash was reduced to about 11 percent. That gave the same 
value per 1d. as the unwashed fuel did by the calorimeter test (397,000 
B.Th.U.). Deductirg the heat used for raising the temperature of the 
uncombustible material] this gave a net commercial value of 350,000 
B.Th.U. per 14. So the effect of washing was to increase the calorific 
value Нот 290.000 to 350.000 B.Th.U. per ld. А colliery in South 
Staffordshire used а simple and effective washing apparatus consisting of 


а wooden trough about 12 in. wide and 12 in. deep and from 50 vds. to 
The unwashed fuel 


100 yds. in length with a gradient of about 1 in 30. 

was fed in at the top with a stream of water. Shale ard slate were de- 
posited in the first 30 vds. of trough, and а comparatively clean fuel, 
improving in quality as the lower end was reached, was obtained. The 
fireclay remained suspended in the water and was carried away. This 
fuel frequently came to the works with 25 per cent. of moisture, but that 
could be removed by 24 to 48 hours storage in а perforated bunker. 


Our report of the proceedings at Brighton yesterday (Thursday) 
25 conclucel on p. 472. | 


—-— .—— 


CONFERENCE ON EDUCATION AND TRAINING OF 
ENGINEERS, 1911. 


This conference opened at the Institution of Civil Engineers 
on Wednesday last, a number of questions cognate to the 


wide subject of education being discussed. 
Mr. ALEX. SIEMENS. president of the Institution of Civil 


Engineers, presided at the opening meeting aud made the 
| ^ 


following prefatorv remarks :— | 

It is mv pleasant duty to welcome in the name of the Institution 
of Civil Engineers not only members of the Institution but also a 
number of distinguished visitors interested in th» subject of the 
education and training of engineers, which is to be discussed at the 
meetings of this Conference. Thanks to the great Imperial gathering 
attracted to London by the Coronation, we are fortunate enough to 
see among us representatives from all parts of the Empire, who are 
familiar with the great variability of engineering problems under 
different conditions of climete and of development of the material 
resources of a country. Their experience will bc of the greatest 
utility during our deliberations. 

In calling this Conference together the Council hive endeavoured 
to detine the scope of discussion by declaring its object to be: “То 
consider the methods of preparetion to be adopted by those who 
contemplate entering the engineering profession in compliance with 
conditions laid down bv the by-laws for cleetion into the Institution," 
The arrangement. of our meetings is, therefore, based on the require- 
ments of the by-laws, which demand that a candidate should possess : 


(1) A sound general education, developed upon lines suited to subse- 


quent scientific studv ; (2) а competent knowledge of those branches 


of science which form the basis of engineering ; (3) practical training 
under actual engineering conditions. In addition, there is the neces- 
sity, common to all professions, which Prof. Max Müller. in his first 
lecture on the Science of Language, delines es follows: “. . . no 
science and no art have long prospered and flourished among из, 
unless they were in some way subservient to the practical interests of 
Society 00. . that interest depends on the practical advantages 
which Society at large derives from these scientific studies.’ 

Applying this principle to the problem submitted to this Con- 
ference, it may be expressed by saving {һи a voung engineer should 
be educated 30 аз to become a dividend-earner for his employer, for 
this is the most reliable indication of his merit, and the corresponding 
reward will not be wanting. For the same reason he should possess 
some knowledge of business methods and of law, not with a view of 


becoming his own lawyer, but in order to be able to judge when legal 
advice is needed. Besides all these requirements he will Спа one or 
more modern languages very useful for obtaining remunerative 
employment, as the value of his services is thereby increased in the 
estimation of his emplover. є 

The omission of the " business " aspect of education should not 
be taken as a sign of its unimportance, but owing to the very short 
time at our disposal! th» Council considered it desirable to indicate 
the lines to be followed by asking a number of prominent теп? to 
open the discussion on definite subjects in the three sections of the 
Conference, «ll of which have a direct bearing on the question озо 
instructing young men es to fit them to take part in the design as well 
as in the control and direction of engineering works. 

It is hardly necessary for me to insist on the value of proper train- 
ing for engineers after whet I tried to demonstrate т my address last 
vear, that modern civilisation owes its characteristic features to the 
success of th^ engineer in improving communications and in super- 
seding manus! Iebour by mech-*niez! power. There is every indica- 
tion that people more and more re-lise to what degree the conditions 
of living comfortz bly, according to modern ideas. depend upon the 
work of our profession, and th interest teken in this Conference is a 
sign of the serious view th^t is taken of the importance of its object. 
We may zecept zs г conclusive proof of this the fect that the Right 
Hon. Lord Pentland. Secretary for Scotlend, end the Right Hon. 
Walter Runcimen, M.P., President of the Board of Education, have 
kindly consented to cct 23 Vice-Prc-idents of the Conference. 

Whilst it is not proposed thet detinite resolutions should be 
arrived et bv the Conference, but th:t it should be simply а means 
of forming and meturing th» views of those interested in the subjecta 
brought forward for discussion, the Council have felt thet it would be 
desirable to give the widest and most immediate publicity to the pro- 
ceedings of the meetings, end h:veeccordingly invited the attendance 
of representatives of the Press to the getherings. In this respect, 
the course taken differs from thet adopted for the professional dis- 
icussions of the Institution. which, of course, in their complete form, 
include criticism bv correspondence on the рогі of members all over 
the world. Those aim eat securing г, deliberetelv considered and per- 
manentlv reliable stetement of mutters connected with engineering 
practice ; which, it is ЮН, can оп] be arrived et in a satisfactory 
manner by the procedure adopted for the Institution's own publica- 
tions, of heving all reports and criticisms fully revised bv contri- 
butors before they are published. In the present ease, however, the 
exchange of views which it is the purpose of the Conference to pro- 
mote is not subject in any such degree to the foregoing considerations, 
and as the object is rather to form opinion then to arrive at and to 
record definite conclusions, the Council are pleased to know that the 
Institution will be assisted and supporced very materially in this 
Conference Бу the Press. 

The President read а letter of apologv from Prof. D. 5. 
Capper, one of the honorary secretaries of the Conference, 


who was unable to be present owing to a recent accident. 

Letters of apdelo су were also read from Lord Pentland and 
Mr. Runciman. two cf the vice-presidents, who were unable to 
be present owing to a Cabinet meeting. 

Sir Wm. Waite thought this Conference might be considered as the 
third step which had been taken by the Institution in regard to the train- 
ing of engineers. The first step. that of laying down an examination, 
had been followed by а tendeney towards theory in training. That 
tendency was counteracted by а committee over which he had presided 
and which had laid down that the average student was the person to be 
considered. Geniuses would always find their proper level. He thought 
that the excessive devotion to the scientific side was a danger at the 
present time. ‘This Conference would, however, endeavour to find the 
golden mean between too great theory and too great practice in the 
education of engineers. He thought the president ard council in sum- 
moning this Conference had done well. not only in the interest of the 

e 


Institution, but for the profession at large. 
Sir JouN Worrke-Barry said at the time examinations were estab- 


lished by the Institution scientific training was being neglected ; and 
that step had considerably raised the status of the engineer. He thought 
that the general education of an accomplished gentleman should not Бе 
lost sight of in the traming of the engineer, А civil engineer ought to be 
а cultured gentleman with a theoretical and. practical knowledge of his 
profession. | 

Mr. SIEMENS then declared the conference open. 

Sections I. (General Education) and Ц. (Sctentifie Training) 
held a joint meeting in the library of the Institution, under 
the chairmanship of Mr. А. G. Lysrer. The first business 
was a short address by the chairman, of which we give aa 


abstract below :— 

Those who have at heart its best interests—and I am sure I can 
include amongst them all the members of this Institution —will 
agree that the general education of young men desiring to become 
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engineers, with which subject Section I of the Conference deals, 
requires the closest attention of those who, on the one hand, realise 
what the necessities of the profession demand, and those on the other 
hand who control the selection and organisation of education ; and 
80 it seems very fitting that, in contradistinction to the too prevalent 
practice of “ muddling through," the heads of our universities and 
public schools should meet the members of the profession and discuss 
with them th» best preliminary training for those who are hereafter 
to uphold its traditions. The Institution itself has done much in 
recent years towards ensuring that all its members shill have a suit- 
able intellectual equipment, which will not only qualify them for 
their membership here, but will be of advantage to them in the prac- 
tice of their profession, and the by-laws of the Institution have been 
modified with the object of securing this end ; but those efforts to 
obtain the best results require to be supplemented and supported 
by the action of university and school authorities. 

It will probably always be а disputed question at what period 
specialisation shall be entered upon, and to what extent it shall be 
carried in the preliminary education of the would-be engineer ; but 
I am sure we all agree that some specialisation is essential at some 
period or other, and that the young man who has made up his mind 
to enter the profession shall have his education sooner or later 
directed towards those special subjects which are likely to be of most 
use to him in his work. At the same time I feel certain that every- 
body will equally consider it а most undesirable thing that an engi- 
neer should be а mere one-sided creature, with no other intellectual 
equipment than & knowledge of the special subjects to which he 
would hereafter have to devote his attention, and that any system 
of education which produced such a result could not be satisfactory. 

Education to be of real value should, I take it, not only furnish 
information and knowledge. but should also train and expand the 
intelligence and develop that type of character which fits a man to 
lead th» best and most useful life, and all subjects and methods 
which can produce this result should be included in the curriculum 
of university and schoollife. It must be remembered, however, that 
a great many of these institutions were founded and organised in days 
when th? conditions of life were very different from what they are 
to-diy, and certainly much less strenuous, and when competition, 
both individual and international, was much less keen." The choice 
of professions, too, in those days, was much more limited, and so the 
curriculum established was one which lent itself much more to the 
development of scholarly culture than to the practical requirements 
of those who to-day have to fight the keen battle of life. 

With an ever-increasing intensity of struggle, and with the develop- 
ments of science ever enlarging its boundaries and multiplving its 
complexities, the demand for special training for the engineer becomes 
increasingly urgent, and unless he is to be debarred from our univer- 
sities or public schools, it behoves the authorities to bring their 
educational standards into line with modern requirements. 

Ав I have said before, we are very far from wanting the members 
of our profession to be engineers and nothing else ; on the contrary, 
we want every opportunity given to the best type of man that the 
university and publie schoo] can produce to start with th» best 
intellectual equipment as an engineer. Much has been done in the 
immediate past to bring this about, but there still appears to be 
much left to do, and this Conference has been inaugurated with the 
view of exchanging and focussing ideas on the subject between the 
authorities on either side. 

A year or two ago I read a speech by the head master of one of 
our publie schools, in which he was at pains to defend the restricted 
form of education in vogue at his school, and his defence might be 
summed up in this—that insamuch as there was no lack of applica- 
tions for admission to the school, there could not be much wrong with 
the education given there. Well. gentlemen, if our Conference pro- 
duced no other result than to condemn that spirit, we should at least 
not hive met in vain. But we require, and I think not unreasonably, 
something more; we want, added to all the peculiar advantages that 
th? university and public school can give, an education which more 
expecially fits the young man for the career in life for which he is 
destined. and which, in the case of engineering, comprises a profession 
of rapidly increasing importance, and one more closely than ever 
before associated with our national progress and prosperity. 


Dr. J. Gow then read a Paper, an abstract of which we give 


helow :— 
LITERARY EDUCATION AND ENGINEERING. 


BY REV. JAMES GOW, LITT.D. 
(Heai Master of Westminster school.) 


I prop »se to argue that. a literary education, up to a certain point, 
which L will define, is of as much value to the engineer as to anybody 
else ; and that, at least in the higher walks of his profession, he is 


likely to be injured by the want of it. Ido not contend that literary 
studies are of any direct or immediate use to the engineer. His work 
must be largely deductive and mathematical, on which a literary 
education has no bearing. But presumably there are occasions when 
he is called upon to make use of chemistry or geology, or some other 
inductive science, and he is not properly equipped unless he has a 
fair knowledge of these sciences. Now it is notorious, at least to 
schoolmasters, that a boy who passes from the classical side to the 
modern side of & school has an immense advantage in inductive 
science over those who have been educated entirely on modern lines. 
Latin, as we teach it, with grammar and dictionary, is inductive 
science almost in the abstract. 

Secondly, the engineer is doubtless often called upon to command 
a gang of foreign workers. "The sooner and the better he learns their 
language the more easily he will control them and direct their labour. 
The language, of course, may be wholly alien to any that is spoken, 
or ever was spoken, in Europe; yet the necessary elementa of lan- 
guage must always be the same. There are things to be named and 
relations between them to be indicated, and the man who, by train- 
ing, is alive to this fact and on the watch for these elements, has a 
great advantage over another who learns at haphazard. 

Thirdly, though it is perhaps not the business of the engineer to 
make contracts, it is undoubtedly his business to understand them 
and to give and receive orders accordingly. These transactions re- 
quire a careful and exact appreciation of words by whomsoever used. 

Hitherto, I have spoken only of linguistic education, but some- 
thing also should be said of literary studies proper—the world of 
books, poetry, history, and the rest. The engineer, in Europe, and 
I suppose also in India, China and other countries which have an 
ancient civilisation, is frequently called upon to deal with places and 
things which have artistic merits or historical associations that endear 
them greatly to the general educated public. The French proverb 
which says, “ Rien n'est sacré pour un sapeur," implies that, in 
France at any rate, the engineer has not always been tender to such 
sentiments, and even in Éngland— perhaps even in London—there 
may be found monuments of engineering skill which many people 
would wish away. But of late years the general educated public has 
become much more numerous and more highly educated, and I sus- 
pect that a time is at hand when it will be advantageous to the engi- 
neer to mingle the utile with the dulce, to discern not only what 18 
mathematically possible but also what is artistically impossible ; not 
only what is cheap, but also what is nasty. For this purpose some 
general culture is necessary, some critical faculty, some pleasure in 
beauty, some habit of reading and delight in reading such as makes 
a man liberal in mind and sympathetic to the common run of his 
fellows. 

And this same culture which keeps a man from being a prig may 
also serve to keep him from becoming a beast. I suppose that an 
engineer has as much pleasure as other folk, and it is just as impor- 
tant to him as to them what use he makes of his leisure. Most o 
the mischief that is done in life is done in leisure, and the rational 
employment of this time is the real object of general education. 10 
be happy with à book, to know а good book from a bad one, to be 
able to read a first-rate book over and over again finding new pleasure 
in it every time—the man who can do this is maater of himself and 
saved from a hundred base temptations. To these temptations, 1 
imagine, the engineer is peculiarly liable, since he is so often lonely 
in a far country and a cruel climate. Many of you must know mM- 
stances of young men who have gone to the bad in such conditions, 
and who might have been saved if they had had more resources 1n 
their minds and had known what to do with themselves when they 
were off duty. 

But you may вау to me that, even if I had proved my case, 1 have 
proved too much, and & man who is to have all the education that I 
want to give him will never have time to become an engineer at all. 
But, in reality, there is no fear that literary culture will absorb too 
much time. Against that danger there is a very efficient safeguard. 
The boy who is going to be a first-rate engineer will not take any 
more literary education after the age of 16 or thereabouts. Until 
that age clever boys are almost always equally clever at every gub- 
ject, but at 16 their tastes begin to be pronounced and their minds 
cease to be receptive except in one particular direction. Parents are 
seldom awake to this fact. They see a clever little boy amusing him- 
self with a toy engine, or making an aeroplane, or interested in motor 
cars, and they assume that his ultimate bent will lie that way, and 
trundle him off to the modern side or the engineering school. 1t is 
a mistake to be in such а hurry. The best plan, 1 am sure. is to give 
a boy a general education, mainly literary, up to 16, and at that point 
to watch him closely, and put him to what he wants to learn. If he 
is clever, he will be successful ; if he is not clever, he will at least be 
happy and proud of his calling. 

(To be continued.) 
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EXPERIMENTS IN IMPACT EXCITATION.* 
BY Q. W. NASMYTH. 
(Concluded from раде 376.) 


Sunmary.—In the concluding section of this article the author shows 
that minima in the Lepeloscillations occur at larger values of the direct 
current through the are as the capacity in the shunt circuit is increased 
or the inductance diminished, and that the intensity of the oscillations 
increases. It is also shown that the frequency of the oscillations increases 
with the аге current and decreases with the are length, and that the 
formula derived by the author for the frequency of the sing ng are holds 
true also for the frequency of the oscillations produced by the new short 
ares between metal electrodes. 


THE INTENSITY OF THE LEPEL ARC OSCILLATIONS AS A FUNCTION OF 
THE ARC CURRENT, CAPACITY AND INDUCTANCE. 


It has just been shown thit the Lepel generator resembles the are 
more closely thin the spark-gap, and his, in common with the 
Duddell and Poulsen ares, a falling volt-ampere characteristic. 
Certain curious maxima in the direet-current voltage across the are 
were observed аз tho arc length was varied et constant current, and 
the cause of thye wes finally traced to the influence of the capacity 
of the are itself, these maxima in the voltage being accompanied by 
corresponding minima in the intensity of th» oscillations. 

Intensity of the Oscillations.—Two striking ph^nomena meet the 
observer. First, the alternating current, аз measured Бу гп un- 
thunted hot-wire ammeter in tho condenser circuit, is two or three 
times greater than the direct current measured by ап ammeter in 
the main circuit. Second, if the direct current in the main circuit is 
varied, the intensity of the oscillations passes through a well-defined 
minimum. The value of the dircet current at which this minimum 
in the oscillations occurs depends on the constants of the circuit, 
increasing when the capacity is increased and decreasing when the 
inductance is increased. The first characteristic indicates that these 
oscillations belong to the third class of * Wien" or " impact " 
oscillations; the second characteristic has interesting consequences 
in the theory of the relation of the intensity of the oscillations to the 
other factors of the circuit. | 

Inasmuch as the frequency of tho oscillations varies with the 
current in the main circuit, the difficulties of calibration at varying 
frequencies made it impossible to use any kind of an ammeter with 
# shunt. Accordingly a special ammeter was constructed without 
the use of iron, in which the entire current passed through a small 
copper wire, 0-22 mm. in diameter and about 9-5 cm. long. "This 
ammeter was connected in the oscillation circuit, as shown by the 
dotted lines їп Fig. 1, and calibrated before and after each set of 
observations by comparison with the direct-current ammeter in the 
men circuit. : 

The results of the experiments on the variation in the intensity 
of the oscillations with the юге current are given in Fig. 7. Each 
curve corresponds to a definite capacity in the oscillation circuit, 
one Leyden jar representing a capacity of 0-00188 mfd. The same 
inductance, 14,400 cm., was used for the nine curves, so that the 
frequency range was from 324,000 with nine jars capacity to nearly 
a million with one jar. In each of the curves the oscillations pass 
through a minimum, well-defined in the curves for the larger espa- 
eties, less so at small capacities. These minima move over into the 
region of larger are currents es the capacity is Increased, following 
apparently a straight line lew. ‘This furnishes additional evidence 
that the capacity of the erc itself must be considered as connected 
in parallel with the capacity of the condenser circuit аз far as the 
eHeet upon the Intensity of the oscillations is concerned. 

| In the Paper the are currents at which the minima in the oscilla- 

tons occur are also plotted as ordinates with the corresponding 
Crpacities as abscissie. Tho resulting curves are seen to be straight 
linca. As the inductance in the oscillation circuit is increased the 
slope of these lines is seen to decrease, at first rapidly, then more 
slowly. The are current for minimum oscill»tions is apparently 
some inverse function of the inductance, and directly proportional 
to the capacity. At small inductances traces of a second minimum 
were observed at smaller currents, and at large inductances these 
secondary minima became more prominent than the others. These 
secondary minima follow the same straight-linc law as the primary 
minima, 

The straight lines of this fieure all give an x intercept correspond- 
i A g 
ing to the capacity of the are itself, considered as а condenser. The 
mean value of the intercepts was found to be 0-54 Leyden jar, 
equivalent to 0-01 mtd. 

The capacity of the arc is added to the capacity of the condenser 
circuit аз far as the intensity of the oscillations is concerned. But 


* Abstract of three articles in the “ Physical Review.” 


for the frequency of the oscillations the authors experiments 


(described later) show that the are acts merely as a resistance, and 
that its capacity effect does not enter directly. An important 
corollary of these two observations is that the Lepel are may be 
available as à source of very high frequency oscillations whose 
intensity shall not be too greatly decreased. In other words, with 
an are whose capacity is large, it may be possible to produce electric 
waves shorter thin 1 metre, having a mean intensity much greater 
than that of the short waves produced by a Hertz oscillator. 

Theoretical Considerations.—W'e can obtain some insight into the 
rcason for the minima observed in the intensit у of the oscillations, 
and shown in Fig. 7, with the aid of a formula first derived by M. La 
Rosa* for the maximum value of the oscillatory curreni. If we 
write down the energy reletions for the condenser circuit for the 
instant of sparking and for the instant when the condenser current 
is а Maximum, we have 

Lia, LI? Ce? 
T 
where $ is the condenser and I tho generator current and e the 
sparking potential of the gap. Solved for tho maximum condenser 
current, the equation becomes 
пах, = v (1+ Ce?;L). 
The four assumptions under which the formula holds have been 


summarised Бу Vollmer as follows: (1) At the instant of sparking 
the condenser current iL, the generator current. (2) The damping 
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Fic. 7.—Variarion IN [N'rENSITY OF OSCILLATIONS мата ARC CURRENT 
AT CONSTANT CAPACITIES. 


loss due to tho resistance of the condenser circuit is negligible. (3) 
The energy produced in the condenser circuit on 2ecount of the falling 
cheracteristic of the are during the dischorge time T, is negligible. 
(In the Duddell oscillations this is the main source of energy.) (4) 
The energy Ce,?:2. stored in the condenser at the instant that the 
condenser current is а maximum is negligible, (ey is the P. D. across 
the are during the maximum dischorge.) 

In order that the formula shall hold for the short spark generators 
it is necessary to assume also: (5) The energy stored in the capacity 
of the spark-gap itself is negligible. 

Theory shows thet the assumption (1) is permissible. since for a 
sufficiently large choke coil in the main circuit the changes in the 
generator current are very small, ‘The errors introduced by assump- 
tions (2) and (3) tend to neutrali'e each other. Assumption (4) is 
unnecessary, as Vollmer has shown, if we use, instead of е, the 
difference of the squares of the sparking potential e and the P.D. 
across the are during discharge, e, The author's experiments have 
shown that the capacity of the are cannot be neglected in the short 
spark generators, but as a first approximation we may treat the 
equation as it stands. o 

If we assume the simplest relation. that the sparking potential is 
inversely proportional to the generator current, we have ef= Al ie 
proportionality factor Ё being a function of the arc ne í ы 
small variations in the arc length it is probable that & may зе con- 


* La Rosa, “ Nuovo Cimento,” Vol. VIL, 5, 1901. 
p* 


464 


THE ELECTRICIAN, JUNE 30, 1911. 


sidered a constant. 


Using this value of e, the approximate formula 
becomes 


fmax. = (1? + СЕЛА). 

At large values of the generator current I the first term under 
the radical will be of importance and the second term small. For 
small values of the generator current the second term will be im- 
portant and the first term small. Under the limiting conditions 
of very large or very small currents I, therefore, the condenser 
current maximum fmax. will be large, but at intermediate values 
the condenser current will have a minimum in its initial maximum 
value and in its corresponding effective value. This is in agreement 
with the experiments of the author. 

We can find the value of the current for which the oscillations 
will be a minimum by equating the differential di,,,,,/dI to zero. 
The condition for a minimum is I'=kC/L, so that the critical current 
for minimum oscillations should be a function of the capacity and 
inductance at constant arc length. This also is in agreement so far 
with the author's experimental results. The experiments show, 
however, that the critical current is directly proportional to C 
instead of to the fourth root. The difference may be due in part to 
the influence of capacity on the relations of the maximum and 
effective values of the condenser current, and in part to the influence 
of the frequency, which is а function of the capacity on the sparking 
potential. The indirect effect of an increase in the capacity in 
lowering the sparking potential (through the influence of the duration 
and intensity of the oscillatory current) would also modify the 
relation between the capacity and arc current for minimum oscilla- 
tions. ` 

The capacity of the arc is in parallel with the capacity of the con- 
densers and the divided circuit may give rise to the two minima, 
observed in the oscillations. The effective capacity of the con- 
denser branch of the divided circuit is reduced by the inductance 
in series, however, and with a large inductance in the condenser 
circuit the capacity of the arc becomes more important. This 
is probably the reason why the second minima become more important 
than the first at the large inductance of 327,500 ст. 


Impact Excitation.—The bearing of the minima in the value of the 
effective and initial maximum condenser current upon the problem 
of impact excitation is apparent. It is evident that the oscillations 
will be most quickly damped out when their initial value is least. 
The average intensity of the oscillations will be least also in this 
case. То secure the most favourable conditions for impact excita- 
tion, therefore, the arc current or arc length should be adjusted to 
give a minimum in the intensity of the oscillations. If the arc cur- 
rent is varied by means of a rheostat in the main circuit at constant 
are length, capacity and inductance, the desired minimum can easily 
be found with the aid of a hot-wire ammeter. 


THE FREQUENCY OF THE LEPEL OSCILLATIONS. 


Duddell and Poulsen Oscillations.—From theoretical considerations 
the author has derived* a formula for the frequency of the singing 
arc agreeing closely with all the experimental data which hive been 
published on the Duddell and Poulsen arcs. In its general form this 


formula is M UN 
1 T, ] (R+dV/dA)? 
"ZEN LO. db C 


where я is the frequency, L is the inductance, C the capacity 
and В the resistance of tho oscillatory circuit, and dV/dA is the 
slope of the volts-amperes characteristic curve. If we take the 
value for the slope as given by th» author's experiments at high 
frequencies, viz., — (с+М)/А, where | is the arc length, A the arc 
current and c and d are constants depending upon the electrodes 
and the atmosphere in which the arc is formed ; and if. further, we 
neglect c and R, which are usually small in comparison with the term 
ld, we get the approximate formula 
1] 1 [2012 
"=з У LC ИЛА: | 
Tho law of the variation of the frequency of the singing arc is fairly 
well known, and may serve as a guide in the investigation of th» 
frequency of th» short-are metal-electrode generators. 


Lepel Oscillations.—A loosely coupled secondary with variable air 
condensers and & hot-wire ammeter was used to determine the fre- 
quency, the connections being the same as in Fig. 1. It was о 
found that the frequencies at which resonance could be obtaine 
varied with the arc current. As some of the resonance frequencics 
were close together, considerable difficulty was experienced in try e 
to follow the variations of a single one as tho current was an dia : 
and it was finally decided to make a com plete exploration of the Нес. 


en pM " 
* Nasmyth, “ The Frequency of the Singing Arc," “ Phys. Rev., 
27, No. 2, p. 117, August, 1908. ` 


oscillations corresponds with the region of maximum voltage. 


current, but the oscillatory current as well. 


Frequency. 


The results of the more exhaustive experiments are given in Fig. 8, 
and show that the frequency of the oscillations produced by the 
Lepel arc increases with the are current, as in the singingarc. The 
curves seem to occur in groups of three, and the middle curves in 
each group, marked respectively 1, 2 and 3, represent the largest 
amounts of energy for a given current, the companion curves above 
and below representing comparatively weak oscillations. Curve 1 
is apparently the fundamental, and at large currents of 3 amperes or 
more this is the only resonance frequency that appears. It ap- 
proaches asvmptotically the frequency given by the Thomson for- 
mula n = 1/21 4/L,C, as the are current is increased. The curve 2 is 
evidently the first harmonic; at 2 amperes. for example, when 
curve 1 indicates а frequency of 300,000 for the fundamental, the 
frequency for curve 2 is very closely twice as great, 600.000. Tho 
range is not quite large enough to make sure th*t curve З is the next 
harmonic, but this is probably the саве. 

The reason for the flatness of the curve 2a at 0-15 mm. in the 
region from about 1-5 to 2.5 amperes is clear from Fig. 5. This 
showed that the region of maximum voltage at 0-15 mm. is hetween 
1-5 and 2.5 amperes, and Fig. 6 shows that the region of minimum 
The 
currents plotted in Fig. 8 were measured by a direct-current ammeter 
in the main circuit, whereas the actual current which determines 
the resistance and characteristics of the arc includes not only this 
The effective current 


550,000 
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Fic. 8.—CHANGE OF FREQUENCY WITH ARC CURRENT. 


| Avs 
traversing th» аге is accordingly less relatively in the Em 
the full linc curve 2a is flat, and if total currents through " the 
were plotted instead of the direct current the flet. D smaller 
curve would bend over into its proper place in tho region of n va 
currents. The apparent shift of the curve la. and of mos! uu. 
points in curve 1, in the same region, i: explained in the same ju 

Variation with Arc Length. —Th^ full line and dotted n chat 
for arc lengths of 0-15 mm. and 0-10 mm., given 11 F Ёё. E pees o 
the frequency decreases with increasing arc length, PA On 
th» singing arc and in agreement with th: ex a ere length 
attempting to follow the chnges in the curve Га; a e 
was increased apparent inconsistencies were again miet pre ily aban- 
attempt to trace the course of the whole curve 1 ed Е ental wit 
doned. ‘The variation of the frequency of the func Hee ted. The 
arc length at a constant current of 2 amperes was of Fi i 9 the fre- 
results are given in Fig. 9. In ош "s regions © 
quency decreases with increasing arc length except E Fig. 5 again 
strongly marked minima in each ease. Оп referring i3 of voltage 
it is found that these minima correspond to P ‘on for the 
maxima and oscillatory current minima, so that а зу in the 
apparent discrepancies is traced as before pe T RAP in the 
effective current through the arc. Thus, t ae direct-current 
oscillations and in the frequency for the 2 amperes aise capacity 
curve both come at 0-15 mm. For the harmonic » A Fig. 5, an 
and a smaller current were used than for the curves 1 . 
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the minimum should be shifted into the region of longer arc lengths 
or smaller capacities, as it is. И this allowance is made, we may 
say that tho minima in th» oscillations and the frequency both come 
at about 0-3 mm. A second minimum, less pronounced, seems to be 
indicated at about 0-6 mm. in the curve for the frequency. and it is 
possible tht the corresponding voltage maximum lies just outside 
th^ range of Fig. 5. 

Proof of the Formula.—It is apparent from the above curves that 
th: frequency of the Lepel arc agrees qualitatively with the formula 
which h:s been found to hold true for th? singing агс. With the 
exception of the irregularities due to the oscillation minima the 
curves are of th? same form as tho corresponding singing are curves. 
А more rigorous test of tho formula is obtained һу plotting tho 
square of the frequency against the square of the are length. Both 
these curves prove to be straight lincs outside the regions of the 
above-mentioned irregularities due to a decrcase in the intensity of 
the oscillatory current through tho erc. If tho effective current 
through the are hid been maintained constant instead of the direct 
current, the agreement of the curves with the straight line require- 
ment of the formula would have been as satisfactory as in the case 
of the Poulsen arc. 


ше | | | | | | | 
ELA a eee 


Fic. 9.-—VaRtaATION OF Frequescy with Акс LENGTH. 


Recent extensive experiments on the Poulsen arc* hive shown 
tht if the value of d -&/V/C. where d is the are constant and С 
th» primary capacity, k his the same value for a given ere for all 
the values of inductance, сордейу and Thomson frequencies used 
in practice. In its more general form th» formula given above 
thus becomes 

1 /1 PR 
"722 M LET АС 

The effect of сурейу on the oscilletion intensity and the form 
of the voltage current ch'racteristies makes it very probable thit 
th: more generalised formula holds for the Lepel are also, but 
sufficient data for a rigorous test are not vet aveilable. 

With a closely coup!ed secondary circuit and the ere current 
arranged to give minimum oscillations, a very slurp resonance curve 
with only a single wave is obtained by means of a loosely coupled 
tertiary circuit, as required by the theory of impact excitation. The 
maximum shifts with change of are current, however, leading to the 
conclusion that the sharp resonance curve of the Lepel are is due, 
not to free oscillations, but to forced undam ped oscillations. 


PHYSICAL SOCIETY. 


At the mecting held ол June 9.54 the Imperial College of Sci: псе, 
Prof. H. L. CALLENDAR, F.R.S., in the choir, 
A Paper on . 
«Тһе Luders’ Lines on Mild Steel °? 


ys read by Мг, W. MASON. 
Phe conclusion is drawn that the Liiders’ surfe.ces hive th» same or 


Variation in the angle of the Liiders’ lines and surfaces. The varia- 


* Vollmer, “ Jahrbuch der Drahtlosen Telegraphie und Telegraphonie,”’ 
3, pp. 117-173. 


tion suggests that not only the maximum shear stress—-z.e., the half 
difference of the greatest and least principal stresses—but also the 
magnitudes of the principal stresses are factors in producing the 
yielding condition in mild steel. 

A Paper on 


* A New Method of Harmonic Analysis by Averaging Selected 
Ordinates,"' 


was read by Prof. Я. P. THOMPSON. 
Assume with Fourier that tho curve representing any periodic 
single-valued function of x may be expressed by the harmonic series : 


y= A, sin x + A, sin 22+ Ах sin 3r... 
+ B, cos x 4- B, cos 2х + B3 cos 3x. 


Then to find the cocfficient of any term, A, or B,, it suffices—subject 
to a limitation stated below—to measure off on the curve 24 equi- 
distant ordinates over one period, that is spaced at successive inter- 
vels apart of z/n. Then, having reversed the sign of every alternate 
ordinate, the simple algebraic mean of them gives the coefficient 
sought. For cosine-cocfficients the first ordinate must be taken at 
the origin ; while for sine-coefticients the first ordinate must be taken 
et a point {т/п from the origin. In symbols this is :— 
Ме x HOP Mie pet .... ит" ; 
2 


] 
B,— n Yo 77 Уп/и ут ја Van [n +. — M nrin 


2 
Th^ limitation is that if in finding the »th harmonic, there be present 
elso the 3ath, or the Sath, or the Fath, &e., these will be included in 
the average found by the process, and must, if present, be separately 
determined and eliminated. 

The process is much facilitated bv the use of templates of trans- 
parent celluloid having equispaced vertical lines engraved upon 
them. They are laid down on the curve, and the values of tho 
selected ordinates are thus readily measured off. For analysis of 
valve-motions, of alternating-current curves, of tidal observations, 
and diurnal magnetic variations, the method presents certain advan- 
tages, as it requires no multiplication of ordinates by sines or cosines. 

The PREsIDENT commented upon the extreme cease with which the 
method adapted itself to the analysis of experimental curves. 

Dr. Resset remarked that the method could be us fully employed in 
interpolation as well as in harmonic analysis. In this connection he gave 
a brief résumé of Gauss’s extension of Lagrange’s interpolation formula. 
He also pointed out certain cases in which Fourier's analysis failed to bo 
of practical use. 

A demonstration of 


«The Subjective Nature of the Difference Tone.” 


was given by Prof. S. P. THOMPSON. 

Two tuning forks of frequencies 3.328 and 3.584 were sounded 
loudly. On striking the second the difference tone was heard, but 
while the notes from the two forks seemed to come in a definite 
direction from an extemal! source the difference tone seemed to be 
located in the ear itself. 

A demonstration of 


“Spinning Tops and Gyroscopic Apparatus." 


Wes given by Sir GEORGE GREENHILL. 

А 521. Otto bievele wheel was shown mounted on an axle with 
ball bearings, and spun by hand with the point in a small cup, to 
serve as a spinning top visible to a large audience. 

The gyroscopic apparatus was mède of an ordinary 28 in. bicycle 
wheel, the axle screwed into a stalk of a short length of ritle barrel, 
suspended from a lag on a bicycle hub ; the hub is fastened to an iron 
brocket, which is bolted to the under side of a beam or sleeper, largo 
enough to absorb vibration, and resting on two step ladders, 

The wheel is spun by hand, and the axle is projected to obtain any 
desired gvroscopic motion, undulating, looped or with cuapa. 

The wheel can be detached by unscrewing the pin through the lug, 
end ean then be used like the large wheel as a spinning top, or as the 
“ Top on the top of a Top " described in Maxwells * Life.” 

Put the wheel out of balance by a bar through the spoke and hold 
the axle, and it will serve as a pendulum, making oscillations however 
large. or complete revolutions; and the effect may be investigated of 
verving the angle of the axle with the vertical. 

“А MODEL [LLUSTRATING THE PassaGe OF А Liceut Wave 
THROUGH QUARTZ," constructed by Prof. H. N, ALLEN, of Poona, 
was described by Dr. H. S. ALLEN; and a Paper on ©THE 
MEASUREMENT OF Contact DIFFERENCES Or. POTENTIAL.” by 
Prof. A. ANDERSON and Mr. J. E. Bowes, and ene entitled А 
«HoRT TABLE OF CIRCULAR AND HYPERBOLIC FUNCTIONS FOR 
COMPLEX VALUES OF THE ARGUMENT," by Мг. А. JOHNSTONE, were 
taken as read. 
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INTERNAL COMBUSTION ENGINES. 


There is а persistent feeling among engineers that the 
internal combustion engine, owing to its high efficiency as 
compared with the steam engine, must eventually take à 


more recognised position in power stations than it does at 
present. [t 1$ not surprising, therefore, that two Papers on 
this subject should be included in this vear's programme of 
the Incorporated Municipal Electrical Association at 
Brighton. The Paper by Mr. В. M. Carr deals generally 
with the use of gas engines and producer plant. At the out- 
set the author admits that the excellent results advertised 
by some makers of gas engines are seldom realised with the 
fluctuating loads found in electricity supply. Nevertheless, 
there are certain distinct advantages in favour of gas plant, 
more particularly in small stations, For example, there is 
the question of capital cost. Im this Paper curves are given 
showing that for very small stations the first cost of gas 
plant is much less than that of steam, but when the capacity 
Is above 1,000 kw. steam plant begins to be the cheaper of 
the two. On the other hand, repairs and maintenance are 
somewhat heavy, though possibly not so heavy as for steam 
engines and boilers combined. One of the weakest points їп 
comparisons, as usually made, is no doubt the rating of gas 
engines. The natural tendency, due to competition, is to 
rate them too high. The gas engine is necessarily at a dis- 
advantage when handling overloads as compared with the 
steam engine, and more particularly the steam turbine. 
Yet, taking all things into consideration, and notwithstand- 
ing early failures, it will be generally admitted that the small 
station offers a distinct field for the internal combustion 
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engine. By "small station " we mean such a one as is 
likely to remain small for many years to come, and in 
country districts such cases are numerous. 

The Paper by Mr. H. Г. Howanp is rather more restricted 
in its view, and deals purely with the Diesel engine. There 
is no doubt that a strong case can be made out for this 
ingenious engine in many ways. . It possesses, of course, all 
the advantages of being self-contained, as does every oil 
engine, and thus it compares favourably not only with steam 
plant, but also with the gas engine, more particularly when 
this is supplied with pressure gas from gas producers. 
Moreover, it has the added advantage of having no ignition 
apparatus. ` Stand-by losses are nil, and therefore if the load 
is maintained above the half load of the engine, where the 
efficiency is good, the fuel cost throughout the year per unit 
generated is practically constant. Азат, the labour re- 
quired for running is а minimum, awl it is stated that one 
man per shift, exclusive of switchboard attendance, is sufh- 
cient to run a Diesel station up to 1,000 kw. capacity. With 
regard to repairs, the position is not quite so evident, but 
results, as far as they go, tend to show that the repair bill is 
not heavy. Mr. Howarp mentions & sum of Is. 64. per 
brake-horse-power-year as being a liberal allowance, and 
published figures кееш to support this view. 16 is, however, 
n^cessary to bear in mind that the figures obtainable are for 
stations which have been in operation for a comparatively 
few years. As plant becomes older, the cost of repairs 
mevitably rises. | | 

Мг. Howarp takes the view that Diesel engines might 
well be used for large stations, and as an illustration he gives 
an estimate of the first cost and running cost of the Drighton 
station of 10,000 kw. capacity as № would be if equipped 
with Diesel engines. The first cost is shown to be lower and 
the running cost is much reduced by this substitution. 

Although we do not deny possibilities in this direction we 
doubt if very much faith can be put in estimates. Even 
the performances of stations which appear to be working 
under similar conditions vary considerably in the various 
items comprised in " works costs,” and therefore such esti- 
mates are generally only rough guides. There is also a 
diticulty in comparing a station on new lines with an exist- 
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ing station, Every existing station supplying electric light 
and power has been cquipped by degrees as the load de- 
veloped. Consequently, a station like that at Brighton is not 
laid down initially for 10,000 ка. The plant installed origin- 
ally, as regards size of units, was more suttable at that date 
than now, and doubtless the present plant will be still less 
suitable ten years henee. Thus a fair comparison caimot be 
drawn by taking the existing station, though it may be said 
that had the station been started with Diesel engines, 
assuming the estimates to be correct, it would now be show- 
ing considerably lower costs. 

Mr. Howarp also supports the use of Diesel engines for 
sub-stations, and we gather that he is in favour of elimi- 
nating the usual converter plant. In that case we do not 
quite see the point of the name | sub-5tation;" for we then 
have a number of small stations running in parallel with the 
main station. We dealt with this question quite recently 
when referring to the employment of Diesel engines in the 


sub-stations of the Charing Cross Company, and we have 
not anything to add on the present occasion. This question 
must resolve itself eventually into the high efficiency of the 
large station plus transmission and conversion losses as com- 
pared with the lowe: efficiency of the small station with no 
transmission and conversion losses; and it appears to us 
that the large station must eventually win the day against 
a number of small stations below a certain size. 


— —— 


REVIEWS. 


(Ooples of the undermentioned works can be had from THE ELECTRICIAN Office, put 
free, on receipt of published price, adding 89. for books published ander №. Add 
10 per oent. for abroad or for foreign books.) 


————- 
Les Enroulements Industriels des Machines à Courant Con- 


tinu et à Courants Alternative. By ЕосемЕ Marre. (Paris: 
Gauthier Villars.) Рр. іх. + 240. 9fr. 


The book before us 18 addressed to those engineers and 
students who wish to understand thoroughly the constitution 
of modern armature windings. Itis nota treatise dealing with 
the subject of armature windings in all its generality, but 
limits itself to the consideration of windings in actual everyday 
use, The book then is intended rather as a help to the student 
than as a book of reference for the specialist on the subject. 

The treatment throughout is simple and clear, and is, as far 
as is possible, non-mathematical. The subject is one which 
can best be made clear by introducing a large number of 
illustrations. The author has well realised this with the result 
that the illustrations are quite a prominent feature of the hook. 
In all, there are over 200 figures. Of these, the majority 
are line diagrams, the remainder being photographic illus- 
trations of actual windings and winding formers. The line 
diagrams are in every way excellent, those of polyphase wind- 
ings being printed in three colours. The photographic 
illustrations ave all well chosen, and have reproduced fairly 
clearly. 

The book is divided into two main parts—continuous and 
alternating currents. Each of these parts is subdivided into 
the theoretical study and the practical reahsation of the 
windings. 

Dealing first with the continuous current portion, we note 
with pleasure that ring windings are only dealt with in so far 
as the study of such windings will enable the student to under- 
stand more easily the drum windings of the present dav. The 
general theory and formule for lap and wave windings are 
stated clearly ; we think. however, that more stress should have 
been laid on the fact that only certain combinations of slots 
aad conductors сап be used for wave windings without dead 
cols. Series-parallel wave virdings are discussed. at some 
leneth, and in an able manner. The method, due to Arnold, of 
representing these windings by an equivalent ring winding is 
the one employed. The need for equipotential connections ard 
caleulations connected therewith are both given. А useful 
little section on the choice of a winding avd some examples 
of windings complete the theoretical study of this part of the 
subject. 

The section dealingwith the practical realisation of continuovs- 
current windings contains much useful information. Quite a 
large chapter is devoted to the actual formation of the coils, 
many useful illustrations and diagrams of formers being еуен. 
There are also chapters dealing with the various shapes of 
slots and conductors in present use, plans and developments of 
the actual coils, and the testing of the individual coils and the 
finished windings. Altogether this section should give the 
student a very good knowledge of modern construction and 
methods. 

In the alternating current section the first chapter deals, 
in a general way, with the production of alternating current, 
The second chapter is most valuable, and gives winding 
schemes for single and polyphase stators and rotors. The 
method adopted is to give one scheme per раке, the chiet 
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features of each arrangement being clearly set forth beneath the 
winding diagram itself, Wave windings, for both stator and 
rotor, are given, and also a few special stator windings such as 
are used occasionally. The manner in which this chapter is 
arranged is such as to make the whole subject as clear and as 
simple as is possible. 

The chapters devoted to the practical realisation of alternat- 
ing-current windings follow much the same lines as those 
dealing with continuous-current windings. There are many 
carefully chosen photographie illustrations which should he of 
very great help to the student. We think it would have heen 
well to have included a short section on the methods of sup- 
porting the end connections of stator windings, as this matter is 
of vital importance with high-speed alternators, 

However, enough has been said to show that this hook is a 
valuable addition to the literature already published on 
armature windings. [+ should be of great service to the student 


of the subject, А. Е. С. 


' - -—-. ` - > my 
RAIL-LESS TRACTION AT BRADFORD. 


On Saturday last, June 24, a public service of rail-less trolley | 
vehicles was commenced at Bradford, which city shares with 
Leeds the distinction of being the pioneers of rail-less electric 
traction for publie service in this country. In spite of the 
weather conditions on "aturday last being most unfavourah!e, 
heavy rain falling throughout the day, the service was run 
most successfully, no hitch whatever arising. А joint formal 
opening of both the Bradford and Leeds rail-less systems had 
taken place оп the previous Tuesday (see our last Issue, p. 434), 
but the public service could not then commence owing to the | 
sanction of the Board of Trade not having been received. 

It will be remembered that before embarking on a rail less 
trolley system the Bradford Corporation sent a deputation to 
the Continent to investigate the operation of the systems there 


Fr: d.—RAIL-LESS VEHICLE 


installed. In view of the favourable report of this deputation, 
powers to equip several routes were soueht in the 1910 session 
of Parliament; aud when these were obtained the work was 
rapidly pushed forward with the result thet the first route has 
now been successfully opened. — This route should provide 
the Tramways Committee with useful experience as to the 
capabilities of rail-less traction under the conditions prevailing 
in this country. 
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The vehicles at Bradford, of which illustrations are given 
in Figs. 1 and 2 herewith, have been supplied by the Rail- 
less Electric Traction Co., of London, to the joint specifica- 
tion of Mr. C. J. Spencer, gencral manager of the Bradford 
Corporation Tramways, and Mr. J. B. Hamilton, general 
manager of the Leeds Corporation Tramways. Meating 
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Vic. 2.—han-LrEss T QOLLEY VEHICLE PASSING TWO LORRIES. 


accommodation is provided in each vehicle for 28 passengers, 
the ratan spring seats being arranged transversely. The wheel 
base of the car is 13 ft., and the overall width 7 ít., the 
distance between the centres of the rear wheel track being 
6 ft. 3in. The steering is arranged so that the vehicle will 
turn round in a radius of 12 ft. measured on the inner rear 


АТ LAISTERDYKE TERMINUS, 


wheel. Two sets of brakes, operated bva foot pedal and side 
lever, are provided, one set acting directly upon the rear wheels 
and the other on a drum on the countershaft. This counter: 
shaft is driven through worm gearing by the motors. and drives 
the rear wheels by means of sprocket wheel and chain. | | 

Each vehicle is fitted with two 20 н.Р. motors of the Niemens 
interpole traction type with shunted fields, and runs on rubber- 
tvred wheels, 
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The route on which the rail-less system has been installed 
is about 1] miles long and extends from Laisterdyke, on the 
Thornbury section of the tramways, to Dudley Hill on the 
Wakefield-road section. Side poles and span wires have bee 
adopted, and as will be noticed from the illustrations herewith, 
the poles are of simple design, no ornamental 
base3 being used. The feature of the system, 
of course, is the use of two overhead wires, the 
second being necessary owing to the absence 
ofthe rail return in the case of an electric 
tramway. An important advantage, how- 
ever, is that the equipment can be easily re- 
moved to other routes in the event of the service 
proving unprofitable, or of an electrie tramway 
being installed. | 

The route differ; from those to which rail- 
less vehicles arc usually particularly adapted, 
in that it lies in a densely populated district. 
It serves, however, to link up two important 
tramway routes, and if successful the system is 
likely to receive further applications where cheap 
construction is desired. 

The illustrations indicate the great advantages 
of the rail-less system in regard to passing obstruc- 
tions such as slow moving vehicles, which are apt 
to cause serious delays in the case of a tram- 
way. Fig. 1 shows a view of the curve at the 
Dudley Hill terminus, which allows the vehicle 
to be easily reversed; whilst Fig. 2 illustrates 
the vehicle passing two laden lorries, the three 
vehicles occupying the whole width of road. This indicates the 
extreme flexibility of the system. 


n E ЗЕЕ ИЕН 


THE FARADAY HOUSE TESTING LABORATORIES. 


When Faraday House was founded by the Earl of Crawford, 
Mr. Robert Hammond апа Mr. Francis Ince, rather over 20 
years ago, its operations fell naturally into two classes, onc of 
which had for its object the education of the young engineer 
and the other the provision of an independent testing authorit y. 


Fic. 1.— rug STANDARDISING Боом. 


Both these branches are still in full swing, and the original dis- 
tinction between the two is still maintained. In reality, the 


only inter-connection that exists between the training college | 


and the testing laboratories is that they are under the same roof, 
and that the staff of the former act in a consultative capacity 
to the latter. We propose in this article to give some account 


of the testing laboratories at Faraday House, and to devote a 
later article to the consideration of what the other part of the 
institution does towards training electrical engineers. 

The importance of some such testing institution as Faraday 


, House to the electrical profession and industry cannot be over- 


Fic. 2.—ANoTHER VIEW OF THE STANDARDISING Room. 


rated. It is very often useful for an engineer to be able to 
obtain reliable and independent information concerning the 
merits of similar instruments and which one is best suited to 
his particular requirements. They may all be excellent in 
their various ways; and their various makers will doubtless 
emphasise this excellence in their catalogues. But by sending 
them to Faraday House, the engineer will not only be able to 
ascertain their respective merits, but will discover which is the 
best suited for the work he wants it to do. 

The accompanying illustrations (Figs. 1 and 2) show two 
views of the main standardising room, which is situated on the 
first floor at Faraday House, in Southampton-row, W.C. The 
total area is 1,500 sq. ft., while an annexe, 34 ft. 
long and extending the whole width of the floor, 
is provided for photometrical work. The de- 
partment is supplied with the necessary elec- 
trical energy from the institution's own genera- 
ting plant and batteries, both direct and alter- 
nating current being available. The services 
are brought directly into the test room and 
consist of threc-wire direct and alternating- 
current mains, as well as a two-wire direct-current 
supply. The battery room is on the second floor 
and the generating plant in the basement. In 
addition three separate services from the neigh- 
bouring electricity supply companies are avail- 
able. The institutions own plant provides 
direct-current and also single, two and three- 
phase current at any frequency between 25 and 
100. Three-wire services of both direct and 
alteraating-eurrent are brought into the labora. 
tory from the supply companies, as well аз a 
two-wire 500-volt circuit. 

The wiring in the standardising room consists 
essentially of three pairs of mains running round 
theroom, these mains being connected at intervals 
to terminal boards on the various benches. One 
wire of each main is looped into a small plug 
board to which all the Kelvin balances are permanently con- 
nected. By this means the current in any main can be con- 
nected to any ampere balance or standard resistance withont 


| breaking the circuit. In addition there are several other cir- 


cults running from the main switchboard for use in various 
parts of the lahoratory. Every testing степ ean be connected 
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to any source of supply by means of lugs at the switchboard. 
For distributing small currents a system of ordinary wall plugs 
has been devised and has been found most useful as regards its 
general adaptability to all classes of work. For large currents 
a battery of four accumulators is used, whose ultimate capacity 
is 2,000 amperes over short periods. For similar alternating- 
current work there is a transformer from which 1,000 amperes 
аб 5 volts can be obtained. 


Fic. 3.—THE DyN4Awo Room. 


‘The photometer room is equipped for testing ате lamp; and 
glow lamps аз well as gas and oil burners. Life tests are taken 
at four pressures between 18 and 100 volts, and at three pres- 
sures between 100 and 200 volts. For cable work a Kelvin 
galvanometer is used, the table carrying the scale being fitted 
with a tank. One bench is equipped solely for iron and steel 
testing, while another is employed for extra high-tension work. 
In designing this plant the aim throughout has been to have all 
the apparatus for standard tests permanently connected up, 
and thus to avoid delay inevitable if any other 
arrangement is used. 

Turning to the actual tests undertakea at the 
laboratory we may consider first the electrical 
section. Under this heading amuneters and 
voltmeters for commercial use are tested for 
accuracy within 1 per cent. of ther maximum 
scale reading at a very low fee, while ammeters, 
voltmeters and wattimeters are calibrated for 
use as sub-standards, five points on the scale 
being given. | 

At tho present time much interest is being 
taken in the problem of illumination, and it 18, 
therefore, satisfactory to find that adequate 
photometric appliances are available at Faraday 
House. As mentioned above, a special 
standardising room is set apart for this work, 
where the usual apparatus in the way of photo- 
meters, measuring Instruments and standard 
lamps are provided. If a lamp is required for 
use аз a secondary standard, it is first “ aged ” 
and afterwards tested for candle-power. Itis 
then run on the circuit for a few hours and 
again tested. Tests are made on arc lamps 
especially with regard to the candle-power and 
consumption of the carbons. 

Both from the supply authority's and customer's point of 
view the accuracy of integrating meters is of importance. 
Special arrangements are therefore made at Faraday House for 
testing these. When it 18 realised that for over 20 years Fara- 
day House has been appealed to in numberless cases where the 
accuracy of a meter has been questioned, it will be readily con- 
ceded that their experience is second to none in this class of 


work. It is gratifying to learn that the Board of Trade has 
appreciated the unique position occupied by Faraday House 
in this direction, and has appointed the Principal, Dr." Alex. 
Russell, electric inspector for no less than eight districts. 

In connection with recent developments in the use of high 
electric pressures, both direct and alternating, special plant has 
been installed for measuring the electric strengths of insulating 
materials, and the information obtained from these tests is of 
great value to engineers. An entirely new 
method of measuring high voltages is being 
perfected. А unique feature of the work under- 
taken by this institution is the carrying out of 
mathematical calculations and investigations 
which during past years have resulted in 
improvements and economies in engineering 
work. 

Samples of steel or iron for dynamos, trans- 
formers, instruments, &c., are tested for 
hysteresis loss and permeability, while wire 
aud cables are also submitted to the usual tests 
for conductivity, insulation and capacity. 
Маг tests, which are sufficient to discover 
the suitability of the apparatus for the work it 
has to do, are made on lighting accessories, 
primary. batteries, accumulators, tramway 
accessories and lightning conductors, while the 
staff also undertake the inspection of installa- 
tions of electrical plant and machinery. Tests 
are also made on dynamos, motors and internal 
combustion engines, while investigations on the 
wide range of materials commonly in use for 
clectrical purposes are also carried out. 

Another branch of the institution's work is that dealing with 
the chemical analysis of dielectrics used by cable manufac- 
turers. In addition to the testing work carried out, the insti- 
tution provides on hire a complete set of instruments suitable 
for в wide range of purposes, so that engineers can make the 
measurements they require without being put to the great ex- 
pense of purchasing new instruments. A further useful feature 
is that private workshops are provided on the premises at 
Faraday House, where inventors can carry out their investi- 
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Fio. 4.—THE WORKSHOP. 


gations, having at the same time well-fitted carpenter's and 
engmeer’s shops at their disposal. 

It will be seen that the Faraday House laboratories fulfil a 
most useful function in the electrical engineering industry, and, 
at the same time, the institution has the advantage of occupy- 
ing an entirely independent position, which is, of course, essen- 
tial in carrying out work of this kind. 
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CORRESPONDENCE. 


LIGHT AND SHADE IN INDIRECT LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. Justus Eck, in his valuable contribution to your 
issue of the 23rd inst., suggests that the objection I put for- 
ward to indirect lighting, viz., lack of contrast, does not exist, 
and proceeds to give as proof of his remarks the figures and 
photographie reproduction of a case of inverted arc lighting. 
Might Y be allowed to suggest that this is again a confusion of 
terms. Inverted arc lighting can hardly be described as in- 
direct lighting in the sense that I used that term, as the only 
thing in common is the fact that the actual arc 1s invisible. By 
indirect lighting Т meant illumination derived from all direc- 
tions. This is not the case in the room described by Mr. Eck ; 
the illumination of the ceiling and the light derived therefrom 
was nearly 20 times that from the floor—hence a shadow factor 
of 9-7, which, as he correctly remarks, is an excellent result. 

If Mr. Eck had replaced the inverted arc lamp by a light 
source giving equal candle-power in all directions and only 
shaded from the sphere by a small horizontal disc, the sphere 
would have had the same appearance as the vertical disc and 
the shadow factor would have been very near unity, which, of 
course, is the result one wishes to avoid. 

This fault not onlv applies to indirect lighting, but also to 
subdivided artificial illumination where lamps are placed indis- 
oriminately in all directions ; but it is one which never applies 
to inverted arc lighting, this being as a rule most successful 
when illuminating vertical objects. 

The example of illumination given by Mr. Eck is an ex- 
tremely good one, and there is only one small detail I should 
be tempted to alter, viz., to place the inverted arc near the 
window, which, if white blinds were used, would result in the 
Shadows at night by artificial light being in practically the 
same position as in the daytime, and not vertically below the 
objects in the centre of the room, thus producing à somewhat 
curious effect very rarely found in Nature. 

I trust that this explanation will result in Mr. Eck exonera- 
ting me from any condemnation (by implication or otherwise) 
of inverted arc lighting, which is a system of illumination I 
strongly advocate when circumstances permit.—I am, &c., 

Westminster, June 26. Haypn Harrison. 


“А NEW METHOD OF HARMONIC ANALYSIS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I notice in current issues of the technical Press short 
abstracts of a Paper read by Prof. Silvanus P. Thompson at the 
meeting of the Physical Society on June 9. The Paper in 
question is entitled `* A New Method of Harmonic Analysis by 
Averaging Selected Ordinates." As far as I can judge from a 
brief abstract, the method is, however, by no means new. It 
18, in fact, none other than the method published by Fischer- 
Hinnen in 1901 (© E. T. Z”? XXII., р. 396; “ Ecl. Elec." 
XXVIII., p. 422), and worked out in greater detail and with 
many illustrative examples in a later Paper (* Electrotechnik 
u. Maschinenbau," XXVII., p. 335. 1909 ; “ Lum. Elect," VL, 
р. 177, 1909). In my laboratory instruction sheets I have for 
many years past described Fischer-Hinnen's method in the 
precise form given by Prof. Thompson. Indeed the method 
has so long figured in several well-known text-books, and has 
80 often been discussed in periodical literature (see, for instance, 
P. M. Lincoln, * The Electric Journal," July, 1908) that to 
most persons interested in such matters it must be quite one 
of the most familiar of the many graphical processes of har- 
monic analysis. 

But perhaps Prof. Thompson bases his claim to novelty upon 
the use of templates. The use of templates in various forms as aids 
to harmonic analysis is, however, a matter of ancient history, 
and, so far as Fischer-Hinnen's method is concerned, I had such 
templates as Prof. Thompson describes made, and used them 
for class demonstration purposes, shortly after the method was 
frst published. 
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As is well known, the chief objection to Fischer-Hinnen's 
method is that it does not directly give the lower harmonics— 
particularly the fundamental. The reciprocal-sine diagrams re- 
cently described by me in THE ELECTRICIAN possess, on the other 
hand, the valuable property of giving any harmonic directly by 
simple addition. They can therefore be used even by the 
mathematically unskilled, and any intelligent typist, provided 
with a typewriter having an adding attachment, can, with their 
aid, be instructed to perform satisfactorily the duties of a “ har- 
monic analyst.” | 

There is, it has always seemed to me, another objection to 
the method as described by Fischer-Hinnen, and in practice 1 
prefer to carry it out in & slightly modified form ; but this 
I shall not discuss at the moment. 

It is, of course, most useful to have an account of Fischer- 
Hinnen's method in Prof. Thompson's characteristically clear 


style, but it cannot be described as novel.—1 am, &c., 


The University, Manchester, June 24. R. BEATTIE. 
We have submitted Dr. Beattie’s letter to Prof. Silvanus 
Thompson, from whom we have received the following reply: 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig : By your courtesy which permits me to see Dr. Beattie’s 
letter, I am able to reassure your readers. While admiring the 
hardihood of Dr. Beattiein condemning my Paper on * Harmonic 
Analysis "—which he has not seen—on the strength of the brief 
abstract report of it which has appeared in the Press, I may be 
permitted to traverse his hasty conclusions. The article of 
Mr. Fischer-Hinnen of 1909, to which he alludes, is quite well 
known to me—in fact, Mr. Fischer-Hinnen himself s2nt me a 
copy when it was published. Г certainly uses selected 
ordinates ; but so do the anterior methods of Strachey and of 
Baird. То admit this does not exclude the admission that there 
is novelty in the development due to Fischer-Hinnen, nor bar 
the possibility of the further development which there is in my 
yet unpublished Paper. The simple fact is that all these 
various methods are evolved from the fundamental integrals 
given 80 years ago by Fourier. Why should I deny the 
indisputable proposition that there is nothing new under tle 
sun ?—I am, &c., 

SiLvANUS P. THOMPSON. 

Technical College, Finsbury, E.C. 

June 28. 


THE TELEPHONE POSITION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: The instant and earnest attention of telephone sub- 
scribers throughout the Kingdom is imperatively necessary if 
their interesta are not to be utterly and irretrievably ruined. 

The statements made by the Postmaster-General to a House, 
described by one authority as “thin” and by another as 
“ attenuated," on the eve of a national event so absorbing as to 
prevent any attempt at serious debate, call for the closest 
examination and criticism. 

The Postmaster-General said that there was no demand for 
Municipal control of telephones except from Glasgow. But it 
was only at the end of last February that а deputation repre- 
senting some 300 responsible Councils and Chambers of 
Commerce pressed this very matter earnestly on his attention ! 

Mr. Samuel asserted that only six Municipalities established 
telephone systems, and of these only two survive. Candour—I 
am not charging Mr. Samuel personally with the lack of it— 
might have added a great dea! to that bald statement. Munici- 
palities are properly deliberate in entering new fields of enter- 
prise, and 11 the case of the telephone this natural hesitation 
was increased by the extraordinary steps which were taken to 
intimidate them from moving, by exaggerating difficulties, 
detracting their advisers and prophesying disaster. This was 
done by never-ceasing articles and correspondence, mostly 
anonymous, in the Press, by circulars, by pamphlets, by books 
(two were actually published and circulated gratis), and by 
destruetive evidence given at Local Government Board 
Inquiries. Those Local Authorities which did go in may there- 
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fore justly be complimented on their courage. But by 1905 
sufficient experience had been accumulated to show the falsity 
of the croakings, and that a cheap and efficient telephone 
service could be provided for something like half the customary 
rates. Wide spread interest was aroused by the published 
balance-sheets of the municipal undertakings, and it was 
evident that locally-owned telephones were on the eve of 
considerable extension, when the Post Office took steps to 
purchase the National Telephone Company’s system, several 
years before any such movement was necessary seeing that 
the Company's licence had still six years to run. Having done 
this they refused to grant any more municipal licences, and 
several pending applications necessarily fell to the ground. 
It is interesting to note that the Select Committee on the 
purchase question went minutely into the merits and results 
of the municipal systems and embodied a recommendation 
that they should be continued in their Report. Succinctly, 
the Post Office did everything possible to impede municipal 
telephones, and when that policy was on the eve of failure 
through the success of the existing systems stopped further 
development by purchasing the National Telephone Company 
and refusing licences. 

Mr. Samuel likewise told the House that of the six—he should 
have said seven—exchanges inaugurated by Local Authorities 
only two survive. Three is the proper number, however— 
Hull, Portsmouth and Guernsey. Of the other four, three— 
Brighton, Glasgow and Swansea—were killed by the set of 
circumstances created around them by the Post Office, circum- 
stances which rendered it impossible for Brighton to continue 
the business, and which threatened the others with such a 
strong probability that they would be faced with heavy loss of 
capital on the expiry of their licences that prudence called a 
halt and forced a sale. RC 

The Corporation of Brighton, which had established an 
efficient Exchange at less than half the rates previously in 
force in the town. were refused permission to expend any 
portion of their telephone loans in the adjoining borough of 
Hove, which for telephone purposes is quite inseparable from 
Brighton, although under both the Act of 1899 and their 
licence they were fully entitled to telephone Hove and had the 
consent of that Borough to do so. Competition. with the 
Telephone Company was rendered impossible by this decision 
and the exchange had to be sold. 

The Corporation. of Glasgow, which, with the view of 
strengthening the Post Office in its deal with the National 
Telephone Company and for no other reason, had elected to 
take a licence for 13 years опу. naturally assuming that it 
would be extended to the usual term, was refused. а pro- 
longation beyond 1913, not in so many words, it is true, but 
still to all intents and purposes refused. The consequence of 
this breach of faith and of certain advantages given by the 
Post Office to the Company in the Purchase Agreement, 
avainst which all the Corporations had vainly protested before 
the Agreement was signed, was that the Corporation was 
intimidated and, wrongly, I have always thought, parted with 
It was certainly impossible to repay its 
capital by 1913. the date to which its licence extended, and at 
the same time maintain the cheap rates for which it had been 
established, and the timid ones had their way. 

Enquiries at Swansea would elicit the information that they 
were also forced out of the business by the Government. The 
Jorporation there had established an efficient exchange which 
was paving Из way on very low rates, but decided that it 


. could not contend against the hostility shown it by the 


Government. 

Three independent systems remain. Of these Guernsey has 
done so well under local control that it possesses the largest 
exchange in the Kingdom in proportion to population, London, 
Glasgow, Liverpool and the other great commercial centres 
not excepted. It gives an exclusive line to each subscriber, and 
makes the enterprise pay splendidly on an average receipt of 
£3. 6s. per telephone. out of which 10 per cent. is paid to the 
Post Office in name of rovalty. For £5 the subscriber can call 


. as often as he likes. The exchange is open day and night, 


| while the Post Office telegraphs are hermetically sealed at 


9 p.m. On the occasion of the death of his late Majesty the 
news reached the Island by military wireless, and was dis- 
seminated by the telephone exchange many hours before the 
Post Office opened the following morning. 

The Corporation of Hull has successfully defied all efforts—and 
they have been many—to stop its telephonic enterprise, which 
continues to extend in spite of opposition, telephones in 
competition with it being supplied at 25s. per annum under 
Post Office permission. The municipal service, which has 
earned a world-wide reputation for efficiency, costs only £1 per 
annum on tlie average ; £6. 6s. per annum for a business, and £5 
for a private house, enables а subscriber to call as often as he 
likes. The exchanges are open day and night, and there is 
no charge for the junetion wires to neighbouring towns. 

The Corporation of Portsmouth is the third. It has also had 
to fight 25s. telephones, but has come through the ordeal well. 
It possesses an efficient system covering all the adjacent towrs 
and villages, the use of the junction wires to which are included 
in the local subscription of £5. 17s. 6d. per annum which covers 
an unlimited number of calls, The smaller subscribers, like 
those at Guernsey and Hull, have the choice of several cheaper 
rates, and the svstem pavs on an average revenue of £4 per 
annum. Like all the municipal exchanges the service 15 
continuous day and night. 

These three Local Authorities have not fainted by the way. 
They have performed a very great national service, although 
Parliament and the public are pleased to ignore the fact, 1n 
demonstrating that the proper capital cost of an efficient 
telephone system is £20 per telephone, and that an average 
receipt per telephone of £4 per annum is all that 1s required to 
make it pay. 

Is it fair or in the public interest that thev should be devoured 
and their efforts treated as of no account ? Are their cheap 
rates to be discontinued? There is very great danger of it, for 
to the Post Office cheap telephones are anathema, and it is the 
Local Authorities which have proved that they are practicable. 

There are no applications for new municipal licences simply 
because the Post Office have definitely announced that none 
will be granted. Who could doubt that after what has been 
effected the renewal of licences would be welcomed by the Local 
Authorities and largely taken advantage of 7—1 am, &c., 

Westminster, June 28. | А. R. BENNETT. 


[We regret that owing to pressure on our space it has been 
necessary to hold over some correspondence.—ED. Е.] 


SIXTEENTH ANNUAL CONVENTION OF THE INCOR- 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


(Concluded from page £61.) 
Brighton, Thursduy, Junc 29th. 


DISCUSSION ON PURCHASE OF FUEL—Continued. 

Mr. SHAWFIELD, continuing, said: In the Midlands he found 
it better to contract directly with а colliery, but in the North 
of England it was the practice to contract with agents. In dealing 
with agents one had, perhaps, a larger range of collieries, and in 
dealing with a colliery one was perhaps confined to one class of fuel, but 
in the latter case some control could be exercised over the quality. His 
own Corporation made contracts annually, but for the last five or 51Х 
years they had purchased a detinite quantity, 20 to 50 thousand tons, 
according to the state of the market and the requirements of the station. 
When power contracts had to be considered that method was preferable. 
Purchase on the basis of calorifice value was an ideal method of pur 
chasing, but in dealing with agents there might be insuperable dift- 
culties, although it was perhaps feasible when dealing with one or more 
collierics directly. It was, however, necessary to educate the colliery 
owners up to ths. He believed that Mr. Rider entered into a contract 
somewhat on that basis with satisfactory results, but in that case he 
believed the contract was for the coal as delivered at Greenwich and not 
as it left the colliery, which should be the basis for the coal owner. 
Every central station should have а coal testing department, and 
tests should also be made under the boilers. At Wolverhampton 
they had had such testing apparatus in use eight or nine years. The first 
cost was about £10 or £12, and the annual expenditure in time and 
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coals having same calorific values within ] or 2 per cent. gave very 
different results under the boiler. Не now relied upon boiler tests, and 
bought on his general ex perience so obtained. | 

Mr. CHRISTIE said that at Brighton they used Scotch washed singles, 
which came in 700-ton barges, and was weighed and checked at the wharf. 
Calorifie tests were also made, but they chiefly relied on the actual 
quantities burned. under the boilers each day per unit generated. He 
recommended reinforced concrete bunkers, because they were free from 
rust and fire risk. 

Мг. В. А. Снлттоск (Birmingham) was of the opinion that more heat 
Was returned to the boilor from the clinker than was suggested by Mr. 
Shawfield. Personally, he preferred unwashed to washed coal. owing to 
the difficulty of drying the latter, He was also of opinion that it was 
better to deal with agents than with coal ownera in getting coal for large 
towns. Indeed, he generally found that he was able to get no better 
prices from collieries direct, and as there were numerous agents сотре- 
tition was not lacking. With agents there was the advantage that one 
obtained a large range of collieries with which to deal. Coals of the 
same calorifice value varied considerably from one another when tested 
under boilers. It was desirable to run tests continuously, both labora. 
tory tests and boiler tests. At Birmingham they tested many varieties 
of coal besides the particular quality in use. In fact. one boat-load of 
new coal was tested every week and two boat-loads of the contract coal, 
They had a very complete testing department, and by this means they 
had reduced the average cost of coal from 88. to 6s. 10d. per ton; the 
amount of ash had fallen from 2] to 14 per cent. and the cost of fuc! 
per unit generated from 0-18d. to 0-144., а decrease of 22 per cent. during 
a period of about three years, They now had very complete information 
about 130 different classes of coal in their neighbourhood, and therefore 
they knew pretty well what they were buying. | By means of constant 
boiler trials they were now able to maintain an average thermal efficiency 
of 65 per cent. in the boiler house, including all losses, as compared with 
80 per cent. obtainable on a full-load boiler test. The testing depart. 
ment cost about £400 per annum, including the salaries of the chemist 
and assistants, but the total cost of the coal burnt last year was &23.500, 
80 that the cost of the testing department was only 1-7 per cent. of this 
sum. Their plan was fully justitied by the saving effected. He did not 
think a testing laboratory could be jointly run by the colliery and con- 
sumer as it would lead to complications and would limit the market. In 
conclusion he, emphasised the extreme importance of testing both new 
coal and contract coal, but local conditions must always be taken into 
account. 

Mr. H. H. BROUGHTON, in a written communication, thought that the 
fact that electric supply undertakings could show a profit at all was 
highly creditable, when one remembered that of the total works costs the 
coal alone accounted for more than one-half, of which 90 per cent. was 
lost. The method изза by the United States Geok gical Survey involved 
a determination of everything which affected heat value, and he advised 
engineers to refer toa Paper on `+ The Purchase of Coal under 8 pecitica- 
tion," by Mr. J. Е. Woodwell. Sampling by hand was unsatisfactory ; 
for small coal it was better to use a sampling ram, and a 5 ft. length of 
25 in. steam tubing, with inwardly projecting studs at the. lower end to 
retain the sample, answered. the purpose very well Large consumers 
would find it necessary to take into account nat only heat value and рег- 
centage of ash, but also percentage of moisture, volatile matter and 
sulphur. Small consumers would be adequately protected by heat value 
and percentage of ash tests. He thought coal consumers would do well 
to secure the co-operation of a technical college provided with the 
necessary apparatus, Large consumers, however, would find it better to 
have their own laboratory, Ап alternative to laboratories at cach supply 
station would be for several large stations to combine and equip labora- 
tories at each of the large colliery centres. | 

Mr. SHAWFIELD, in reply, was surprised that engineers were doubtful 
about methods of checking the quality of coal supplied to their stations, 
and wondered if they were as chary in checking the selection of turbo- 
machinery and plant. Baillie Willock was quite correct in stating that 
the matter was decided mostly by local conditions. Replying to Mr. 
Faraday Proctor re the wages clauses, he thought that the Coal Owners’ 
Association, or whatever body fixed the rate of wages over the federated 
area, would hardly change the scale on his account. No one colliery 
owner could alter the wages on his own responsibility. . 


material for taking daily tests was about £20 to £25. The result of 
installing the apparatus was an annual saving in fuel cost in the first two 
years of about £500 a year, simply owing to the improvement of the 
quality of the fuel. Testing laboratories might be established, and 
jointly controlled by the purchaser and the consumer. "lhe payment 
for fuel should be based on its calorific value. . He hoped to have that 
system in operation in the course of a few months, Another factor 
affecting the price of coal was wages. He had found it necessary to have 
а wages clause as follows :— 

e prices quoted in this contract are to be b 
standard rate Of wages as agreed upon betw 
and the Miners’ Federation in the federated area in England. This 
standard is hereby declared to be 90 per cent. above minimum. For 
every 24 per cent. on the minimum variation from the present 
standard it is agreed that there shall be a corresponding increase or 
decrease upon the contract prices of the fuel. Such variation to be 
'aleulated as 2d. per ton for cach 21 per cent. variation in the rate 
of wages. 

Colliery owners were thus protected against loss by increased wages, 
Legislation also had a considerable effect on price and quality of fuel, 
Immediately after the Eight Hours Act was passed about two years ago 
he noticed that in the South Staffordshire district there was an increase 
of 5 and 7 per cent. in the amount of incombustible contents in all fuel 
delivered, and he had Serious. trouble to get it rectified. The state of 
trade was impossible to foresee, but it was probable that would tend to 
increase the price of fuel during the next year or two. The price of low 
quality slack appeared to rise and fall in cycles of about four years, and 
he was led by his observation of this matter to think there might be a 
slight increase for the next three or four years, | 
Мг. F. NEWINGTON (Edinburgh) said that when he tested his fuel for 
moisture some two years ago the opposition of the merchants was very 
strong ; they charged more for the drier fuel, and he did not think it was 
worth doing. Buying on a calorific basis would tend to increase the 
price of fuel artificially, and would, he thought, never come to pass, 
Coal would always fetch what it was worth. In Seotland they never 
dealt with collieries, but only through agents, who acted as a safeguard 
against strikes. No matter What result was obtained from calorimeters, 
the test of fuel under boilers was, after all, the real test. It might even 
' better to arrange a special boiler under which the tests could he 
regularly made. 
Baillie WirLock (Glasgow) said that the local condition 
Roverned the question of coal supplv and the 
In Scotland they always sorted coal by machii 
supply to electricity works was known locally as * pearls." — Glasgow 
Corporation had adopted this class of fuel in 30.000 ton lots at Па. per 
ton less than the single nuts which they had formerly used. It was 
better to deal with agents, because a coal-master always shut down his 
colliery in case of strike. | 
< Mr. Ayton (Ipswich) said that the ideal method of purchasing fuel was 
on the heat units basis, but merchants would have to be educated up to it. 
е had made inquiries at the London Coal Exchange as to the opinion 
of masters and agents respectively of this method. "The former were 
comparatively indifferent, while the latter who purchased at fixed prices 
would have to take all the risk of rejection, and covered themselves with 
Increased. prices, He hoped none the less that the large undertakings 
would continue the policy of educating coal suppliers in this direction, 
€ instanced the ], (* (*. Greenwich power station and that of the Under. 
ground Railways of London at Lot's.road. who both purchased fuel 
(about 150,000 tons a year) on a calorific basis. The specification of the 
CC, occupied 11 printed pages, and that of the Underground Railways 
а half sheet of foolscap of 159 words. He thought that the Company's 
engineer was probably purchasing on a better basis with his extremly 
simple Specification, As {о the calorimeter tests which the „С.С. 
chemist carried out, it seemed to him that the coal was half burned before 
the tests were completed. At the Underground Railway's station the 
engineers simply checked the coal for size and dust. Mr, Towle, resident. 
engineer, Lot's-road, used the Berthier test. which took 20 minutes and 
cost 131. The test was as follows :— 
“Weigh out | gramme of finely powdered dry coal, mix with 
about 60 grammes of lead oxide (litharge free from silver), also mix, 
Say, 15 to 20 grammes of glass powder (coarse). Put thisin a Batter- 
sea clay crucible and cover with a la yer (tablespoonful) of common 
salt, and heat in a forge tire or otherwise for about 20 minutes at a 
bright. red, When cold, break crucible and extract the lead button 
from the bottom. clean off slag. then weigh and multiply its weight 
In Erammes by 483. This will give the caloritie value of the eoal in 
B.'l'h. U. Рег pound. The constant 483 is worked out from the 


pul. weights and caloritic values of the various constituents of the 
coal, 
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een the colliery owners 


8 absolutely 
choice of a suitable fuel. 
тегу, and the class of fuel 


Discussion ох STREET AND SHOP LIGHTING. 

Mr. A. HUGH Sra BROOK (St. Marylebone), in opening the discussion on 
" Street and Shop Front Lighting." said he proposed to leave the tirst 
part of the subject to Mr. Haydn Harrison. With regard to the com- 
petition of high-pressure gas in street lighting, in West Ham the Corpo- 
ration had introduced ап inclusive hiring scheme at £2. в, per quarter per 
lamp of 500 watts; the gas company had introduced. a corresponding 
scheme which led to severe cutting of prices. The £2. Ls. was а remunera- 
tive price after the first two years when the cost of the lam ps had been 
recouped. He recently went along the Barking-road, which took in the 
poorer districts of West and East Нат. East Ham also had an p 
clusive scheme, and their charges were less than those of W ain р у 
the portion of Barking-road in West Ham not a single и aa 
lamp had been erected during the two years, since he left there, whe ie 
he saw many in the East Ham portion. There was the same gas TRE шн 
in both districts, and he thought the reason West Ham н Tu 
although their charge was higher than that of eee sia eer Гелен 
an eflicient business-getting depart ment, and RE on hir conditions. 
districts, of course, had to fix their charges s D EDO in West. Ham. 
ln Marylebone they had to charge higher р! m а 
With a 500-watt lamp at 344. per unit it was poss 8 


G 


ase of his fuel he dealt with agents, and obtained contracts 


E months, He thought that the real test for fuel was after all that. 
"сег the boiler, and the tests should not occupy a few hours, but should 
extend over several weeks, 


"S г. ARADAY PRoctor (Bristol) pointed out that the scale of payment 
Ying with the rate of Wages (as specified by Mr, Shawtield) did not give 
1е samo variation for the coal owner as for Мг. Shawfield. The latter 
we Ч Wages went up, and the reverse if wages fell, and this 
mn E s ue ariation Of wages, © With regard to buying on а ealoritic 
MZ | i nc nit ^ elsh coal owners would not quote in that way. 
sending mu iE its (Maidstone) had tested numerous һа rges of coal by 
{гот these s y taken sam ples to three testing laboratories, The n 'sults 
ud. qo oratories differed во much among themselves as to be worth- 
n addition he made 24-hour tests under boilers, and found that 
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of four are lamps on the direct-current system, each of about 1,000 c.p., 
at a cost to the shopkeeper of 2d. per lamp per hour, ог £30 for the four 
lamps per annum for 900 hours’ burning. The gas people in London 
offered about 30s. а quarter for high- pressure gas, and sometimes as low 
ав 258, ог 20s. for gas lamps of 1,000 с.р. The charge of 30s. is equivalent 
to $60 а year against £30 for arc lamps, excluding cost of wiring. Even 
after adding the cost of the wiring this still showed a slight advantage 
over the high-pressure gas. А useful lamp was a 43-ampere flame lamp, 
which had just come out, and which enable them to cut their cost 
considerably because they could put in a flame are lamp ‘of greater 
candle- power than the gas lamp they had to compete with. This could be 
supplied at 1-354. per hour, including current, trimming, supply of 
carbons and cleaning. or a total of £5 per lamp of 1,200 c.p. for 900 hours. 
The detailed costs per lamp of the first mentioned were :— 
Per hour. 
Maintenance and Current... ld. 
Carbons, including wages, breakages, &c. ............... OBd. 
Trimming and cleaning ....... о 0174. 
Establishment charges п... 0184. 


—— 


ТО ———————— En 
The detailed costs of the 44-ampere arc lamp came out as follows :— 


Maintenance and Current. а... 0:794. 
Carbon8S По кенете U' 24d; 
Trimming and cleaning «еее. 01730. 
Establishment charges „ен 0154. 

И И 1.354. 


Thesc figures made no allowance for current wasted in line resistances 
and this was not necessary with modern lamps. He believed Mr. Harrison 
had in his mind the joint arrangement between the gas company and the 
Metropolitan Electric Supply Co. for lighting Holborn, and that he in- 
tended to suggest that the electric light undertakers might keep up their 
shop and private lighting by some similar co-operation. Не (Мг. Sea- 
brook) was absolutely against anything of the sort. He preferred to 
keep his opponent where he could see him, The gas industry was better 
organised than the electric supply industry. From the commercial point 
of view, too, they were superior and the electrical industry was not in a 
position to play fast and loose and give them an шей in any way. 

Мг. Haypn T. Harrison said the position of electric lighting in the 
street was becoming extremely interesting on the question of cost and it 
was getting even more interesting on the question of competition with 
gas. He had come to the conclusion that, provided the conditions were 
equal at the start, there was no doubt electric light in the streets would 
give equal light at a much lower cost than gas, but the conditions they 
had to face were different. In nearly every town in which an electrical 
undertaking had been started there was already a gas supply which had 
been carried out without any competition. They got their own prices 
for а large number of years and had paid off practically every penny of 
capital in connection with their street lighting. They had no interest 
and sinking fund to allot to any particular mains, or anything of that 
kind. The electric lighting undertakings had, in many cases, not 
been allowed to borrow money for street. lighting ог they had 
been allowed to borrow it at a high rate of interest on a very 
short period, and so they had been forced to borrow out of 
revenue. In a large number of towns where this had been 
done the cost of electric street fittings had been or was being repaid 
in a short period like tive years, and yet thegundertakings had been able 
to put in prices for equal lighting to compete with gas. At Marylebone, 
if the loans for street lighting had been borrowed under ordinary con- 
ditions, they would have been able to give 50 per cent. more illumination 
than they had given. Mr. Harrison then explained the circumstances 
of the substitution of gas for 70 arc lamps in Westminster, about which, 
he said, there had been some misapprehension. The 70 lamps formed only 
a small portion of the street lighting. and half the streets that had been 
lighted electrically were still so lighted. The gas company's price put 
in on that occasion was the lowest ever put in for public lighting in this 
country. The gas companies used this incident as an advertisement, and 
the electric lighting companies made up their minds not to allow this to 
oceur again. In Holborn the gas company sent in a price; 1t was sug- 
gested that the eleetrie lighting companies should be asked to tender, 
and they put in a price which was considerably below the gas company. 
Eventuallv the gas and electric compauies were asked to tender again. 
The conditions were so onerous that the managers of the companies came 
together and decided tbat they would not accept them unless the Council 
paid 10 per cent. extra. The Council were now going to pay a sum which 
was remunerative to the electric lighting and gas companies, whereas 
in other districts, where competition had been allowed to get to а cut- 
throat condition, the gas and electric people had had to take on con- 
tracts in which a profit could not be made. Lighting was practically а 
monopoly. There need only to be two parties to it, but in a lot of places 
the competition was divided between six, seven or eight. He thought 
the gas and electric lighting companies ought to be able to make an 
arrangement to take on the work they were particularly suited for at 
prices which would be remunerative to the shareholders, or, in a muni- 
cipal undertaking, to the ratepayers. He did not quite see why one 
should be so afraid of the gas manager He thought a stand-off 
attitude was a sign of fear more than anything else. With regard 
to tungston lamps, the grouping of them was an important 
matter. The Institution of Electrical Engineers, the Surveyors’ In- 
atitution, the Gas Association and the Illuminating Engineers had 
joined in a joint committce to formulate a standard specification for 


public lighting. and it would almost certainly be based on minimum 
illumination. If you had to provide a minimum illumination and were 
allowed to choose your own units you had to consider what unite were 
most economical. Leaving out very large and important streets like 
certain streets in the City, where they had 0:8 candle-foot, he found that 
units between 100 and 500 c.p. were economical, both in capital expendi- 
ture and maintenance. and efficiency For the smallest streets where 
the minimum illumination was as low as 0-002 or 0-001, the tungsten 
lamp placed in about the same position as the existing lamp-posts gave 
the most economical result. The next unit above that would probably 
be between 200 and 300 с.р.. and that you could obtain equally well by 
grouping the 100-watt lamps so as to get a high degree of reflection. 
These could go up to 600 or 700 cep. With such groups they could 
obtain 1-5 c.p. per watt, which was an effective efficiency in the street. 
At the usual rates of 14d. down to Id. for public lighting, even with high- 
pressure gas, with all Ив incidental charges for mantles and maintenance, 
your prices would come out very ncarly equal, excluding the question of 
capital charges. 

Mr. S. J. Watson (Bury) stated that he had experimented with groups 
of three metal filament lamps each of 300 c.p. and sometimes 200 c.p. 
He found that such groups of lamps placed 70 vds. apart gave an illu- 
mination equal to that of flame are lamps. Metal lamps had, of course, 
many advantages, including absence of trimming, and his experience was 
that they did not suffer from vibration even when placed on tramway 
poles. He used а conical opal inverted shade and did not believe in 
enclosing the lamps more than necessary. 

Mr. 4. В. Dick remarked that street. lighting by means of metal fila- 
ment lamps was considerably hindered by the policy of the Local Govern- 
ment Board in not granting loans for street lighting fittings. In Brighton 
such fittings had been in use for 16 or 17 vears and were still good for 
further work. it would be a great advantage if a time switch could be 
obtained for 20s. to 228. There were тапу excellent time switches on 
the market, but they were too expensive. He also thought it was desir- 
able to remember that although street fittings could be designed to ‘give 
an exceedingly efficient distribution of light such fittings might be un- 
suitable if they offended the eve of the * man in the street.” 

Mr. А. C. Cramp (Croydon) remarked that high-pressure gas was the 
most formidable rival for outside shop lighting. High-pressure mains 
were generally laid down the street, with branches carried up outside the 
shops, so that the whole thing was under the control of the gas company. 
In the case of a shopkeeper owning are lamps, he had to maintain these, 
and found this troublesome, whereas by meansof the terms given by the 
gas company the shopkeeper was relieved of any such trouble. If. proper 
powers were obtained by which electricity supply authorities could take on 
the maintenance of lamps for outside shop lighting this would be retained, 
but not otherwise. Proper business organisation and hiring powers were 
all that were required. И would be possible, in fact, to get £1 for are 
lamps above the price for gas with proper organisation. The gas com- 
panies merely desired to knock are lamps out of this class of work, and 
therefore they did the business at rock-bottom. prices. | 

Councillor CROWTHER (Sheffield) emphasised the importance of muni- 
cipal authorities being able to undertake wiring work on equal terms 
with contractors. 

Мг. А. J. Cripar (Electrical Co.) (communicated) noted that in Mr. 
Seabrook's opening remarks he had referred to the figure of 2d. per hour 
as a charge which could be made in respect of supply to are lamps- He 
was not aware whether Mr. Seabrook charged by means of a time meter ; 
if he did so, he would not have any trouble, but in Shefticld. where elec- 
tricity for lighting was 4d. per unit, they had circulated a leatlet saying 
that the cost of running а Наше are would be 2d. per hour. They metered 
the energy used, and in the case under review there was an installation 
consisting of one arc lamp only. The consumer noted the hours of use, 
and refused to pay more than the equivalent of 2d. per hour for the supply. 
It was held by the Town Clerk that it was necessary to accept the sum 
offered, as the leaflet constituted a contract to which the Corporation was 
bound to adhere. Mr. Haydn Harrison had mentioned combination 
between the rival illuminating authorities, and Mr. Seabrook had shown 
them a glimpse of his inmost soul in opposing the suggestion. He (Mr. 
Cridge) thought they ought to take all straightforward methods of making 
money. and if reasonable combination was a means to this end, then let 
them reasonably combine. He wished to emphasise the usefulness of à 
business-getting department. The value of its missionary work was 
enormous, He had had charge of one which was evidently respeeted by 
Mr. Seabrook, since he had annexed several members of its staff. He 
would like to lay great stress on the necessity of taking publicity and 
business-getting seriously, and not playing at it. One frequently saw 
advertisements requiring men for a few months only—some spasmodic 
trial being in the air. How on earth could anybody expect to get hold 
of a good man unless they offered him continuity of employment as one ? 
his prospects? In such circumstances undertakings would only secure 
а poor specimen, and in consequence would vote publicity no good. He 
had wondered, from reading the gas papers, whether there really was any 
distinct idea of business-getting in gas companies. The gas publicity 
committee was new, and he thought that if they had men in the gas indus- 
try who made the serious and well-sustained effort which some of the 
electric supply undertakings did, the gas people would go forward much 
more rapidly than they did. Не advised electrical men to take in а gas 
piper and read it carefully week by week, as a means of bringing them to 
a wholesome state of humility. А 

Mr. SEABROOK replied very bricfly to the discussion, and still main- 
tained that an attitude of frank hostility to the gas competitors was best. 

Several other communications were handed in, but we find it impossible 
to deal with these in the present issue. 
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S BECAUSE IT IS THE BEST LAMP 
E FOR STREET ILLUMINATION. 


P Ihe high qualities of the 
“EXCELLO,” which place it so 
far above all other lamps for street 

| THE LAMP WITH . lighting, are so numerous that we 

T The UNIQUE | 

; TWO YEARS cannot detail them here. We only 

ask an opportunity of demonstrating 


them to you. 


We illustrate an Excello fitted with 
the Dioptric Globe, which gives 
the extremely even distribution so 
necessary for street lighting. 


Why not investigate? 


PARK 51. souTHWARK . " LONDON,S.E. 


NEWCASTLE, GLASGOW, DUBLIN, LIVERPOOL, 
| MANCHESTER, CARDIFF, BIRMINGHAM, LEEDS, 
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PARLIAMENTARY INTELLIGENCE. 


Members then adjourned for luncheon. Subsequently they 
inspected the plant at the Church-street sub-station of the 
Brighton Corporation Electricity Department and the loco- 
motive shops of the L.B. & S.C. Railway, where an opportunity 
was afforded, by the courtesy of Мг. D. Earle Marsh, the 
locomotive superintendent, of inspecting the various shops of 
the Company, which are all electrically-driven by power sup- 
plied from the Corporation mains. А! description of some of 
the interesting plant in these shops was given in our last issue. 

The annual dinner was held at the Dome, and, owing to the 
large number of late applications, two rooms were necessary. 
Mr. John Christie, President, occupied the chair. This is the 
first occasion on which ladies have been present at this function, 
and the novelty had a satisfactory effect on the number 
attending. After the dinner an informal dance was held at the 
arand Hotel, whose management was largely responsible for 
the success of this part of the programme. 


*BEATARE" FITTINGS 


The“ Beatark " fitting, which we illustrate herewith. was originally 
designed to meet the wishes and with the assistance of Mr. S. Cameron 
Gibson for replacing the are lamps at Nuncaton, and is essentially 
à fitting for mecting the present tendency of doing without a glohe. 

It consists primarily of a white enamelled metal reflector with a 
suitable metal cover. The reflector is designed to reflect the light 
over a wide arca. Provision is made for the suspension of the lamp- 
holders above the reflector, either by springs or rigidly, so that 


——- ——— 
| 
| 


'"ENERAL VIEW OF THE “ BEATARK]' FITTING. 


only the lamp projecta through tho reflector in such à way that it is 

backed С by the reflector, and glare is as far as possible prevented. 
Th^ fitting is of such a shape that it can be easily adapted to fit on 
to existing arc lamp cases, where these are available, as was dono at 
Bury. At Barrow it is suspended from the span wires over the road- 
Way and a much more even distribution is thus obtained. A rubber 
sleeve 18 supplied to cover the joint between the lamp cap and holder, 
and in cases where corrosion is likely to take place the lamp caps 
may be painted or similarly protected and the lampholders copper 
plated. 

Although this fitting was designed to eliminate the use of a globe, 


n ‘ r ы or : . es E 
there are cases where this is considered necessary, and provision is | 


now made for fitting one whore desired. 

| The “ Beatark " fitting is being used extensively. not only for street 
lighting, but for docks, yards, works, &c., both in this country and 
abroad, a large order having just been executed for India. i 
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eusmod mau 
PATELEY BRIDGE PROVISONAE ORDER. 

On Tuesday a Select. Committee of the House of Lords considered the 
Bill for theconfirmation of the Pateley Bridge Provisional Electric Light- 
ing Order. The West Riding of Yorkshire County Council opposed the 
order, which was granted to Messrs. Christy Bros. & Co., of Chelmsford, 
and empowered the promoters to lay down mains and works within a 
prescribed area. The County Council desired to put upon the company 
the obligation to take up, remove or alter their mains laid in the main 
roads of the County Council when any alteration, renovation or renewal 
in the road rendered that necessary. 

Mr. Vesey Кхох (for the promoters) pointed out that those onerous 
obligations by local authorities had the effect of preventing the develop- 
ment in small arcas of electrical enterprise, and precluded the people of 
those localities from having the advantage of electricity. There was no 
precedent for the insertion of the clause which the County Council desired 
to have inserted in the provisional order. The Council had ample pro- 
tection under the general law. 

Mr. J. D. FrrzaERALD, K.C., for the County Council, said there were 
30 cases in the West Riding where the power was granted in respect to 
zas and water companies, and there was no difference in principle in 
that casc. | 

Mr. Е. Curisty, managing director of Christy Bros. & Co., gave 
evidence, and stated that they hoped by the introduction of cheap elec- 
tricity to supply power for use in the quarries of the district, and thus to 
help to revive that industry. If they had heavy additions to their 
expenses, such as the obligation which the County Council desired to 
impose, the thing would not be worth doing. | 

Other evidence was called, and the Committee decided that the Bill 
should procced as it stood, and declined to make the amendments asked 
for by the Council. 


TELEPHONE TRANSFER BILL. 


In the House of ('ommons on Tuesday, on the report of the resolution 
relating to the transfer of the undertaking of the National Telephone Со., 
Мг. 'СҮХЕЗ expressed the hope that the telephone 
workers would be afforded the. opportunity of approaching 
the authorities, should they so desire, on апу important 

points in dispute between them. 
Mr. GULLAND assured Mr. Clynes that the matter 
should be brought to the notice of the Postmaster-General. 
The resolution was passed and the Bill was brought in 

and read the first timc. 


The text of the Telephone Transfer Bill was issued on 
Wednesday. | 

In a Memorandum accompanying the Bill it is stated 
that the provisions of the Bill are necessary in order to 
carry out agreements made with the National Telephone 
Co., and sanctioned by the House of Commons in 1905, 
for the transfer to the Post Office, on the close of the cur- 
rent year, of the company's telephone system, and also to 
provide money for the general extension of the telephone 
system. Part I. of the Bill provides for the mode in 
which the amount. required for the purchase money pay- 
able on the transfer of the company's system, and for 
the general extension of the telephone system, is to be 
raised. А portion only of the purchase money is payable 
in eash, and the required amount of cash will be provided 
by the Treasury first, by applying for the purpose a sum 
amounting to about £1,000,000, which is payable to the 
Post Office by the company in respect of subscriptions 
received in advance by the company for telephone services ; 
and as № the balance, by borrowing by means of terminable 
annuities, which must be repaid within 90 years at the 
latest. The amount of the purchase money which is 
not payable in cash is to be provided for by the Treasury 
by handing over securities to the company, the securities 
to be terminable annuities, calculated so as to repay the 
amount owing in 20 years at the latest, or, if the company 
agree, Exchequer bonds, which must be paid off within a similar period 
Part IL of the Bill contains provisions as respects the pension rights, &c. 
of employés of the company who are taken into the service of the Crown. 
These provisions will be explained in а Parliamentary Paper which wil’ 
be issued dealing generally with the position of these transferred em ployés 


RAILWAY LAW. 


A useful Bill of 201 clauses, for the consolidation and amendment of 
the law relating to railway traftic has been introduced and read a first 
time in the House of Lords. Among the proposed amendments in the 
law is one to limit a railway company's liability for accidents to £2,500, 
£1,000 and £500 for a first. second and third class passenger respectively, 
half these sums being the limit in the case of persons carried at half fares, 
whilst £100 is to be the maximum for a child conveyed free. The Bill 
also provides that all by-laws, notices and conditions as to the acceptance 
and conveyance of (гаће, &c., shall be legal and valid when sanctioned 
by the Board of Trade. The Board is also to be given an extension of its 
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conciliatory powers, whilst the establishment by the railway companies 
of advisory committees to deal with local complaints is proposed. Maxi- 
mum charges for passenger traflic are provided, and the existing law 
relating to `` reasonable facilities," through rates, undue preference and 
rate increases is re-enacted and amended. In regard to arrangements 
for the working of traflic between two or more companies it is proposed 
to divide agreements into two classes, the sanction of the Board of ‘rade 
being suflicient in one class, whilst appeal to the Railway and Canal Com- 
missioners or to Parliament is only to be necessary in cases of very great 
importance. 


-— AA AUG c aive ——————— — 


Greater London Railway Bill.—In the report of Sir J. Compton 
Rickett, Chairman of the Select Committee of the House of Commons 
which considered this Bill, it is pointed out that the length of the pro- 
posed railway is now reduced to 321 miles. The Committee had gone 
through the Bill and had amended the title to a bill for incorporating 
the Greater London Railway Со, and to authorise them to make and 
maintain a railway from Northolt to the Victoria and Albert Docks and 
for other purposes. 


LEGAL INTELLIGENCE. 


eng 


National Telephone Co. v. Postmaster-General. 


On Wednesday the Court of Appeal (the Master of the Rolls and Lords 
Justices Farwell and Kennedy) delivered their reserved judgment upon 
the cross appeals of the parties from the judgment of the Railway and 
Canal Commissioners in regard to the construction to be put upon certain 
clauses of the purchase agreement (under which the Postmaster-General 
takes over the company's system at Dec. 31 next) and as to the validity 
of notices to the company by the Postmaster-General that certain land, 
plant and buildings were unsuitable for the Post Othee service. The com- 
pany applied ,to the ‘ommissioners fora declaration that the notices which 
referred to three exchanges in the Metropolitan area and 18 in other areas, 
were bad on the grounds of generality and vagueness. On behalf of the 
Postmaster-General it was contended that the phraseology of the agree- 
ment entitled him to reject land, plant and buildings and equipment as 
“unsuitable for the actual requirements of the telephonic service of the 
Post Office.” in areas where already sufficient plant, &с. The Commis- 
sioners by a majority held that the notices in regard to the three exchanges 
in London were good, but the others were bad as being too vague. 

The Master or THE ROLLS in giving judgment said : This appeal de- 
pends upon the true construction of what is known as the purchase agree- 
ment of 1905. At the date of the agreement the Postmaster-Gencral 
had granted licences to the National Telephone Co. which, or most of 
which, would expire at the end of 1911, and the company was carrying 
on a large and lucrative business, The Postmaster-General was also 
carrying on a large and increasing business of the same nature and in 
some places in direct competition with the company. They were rival 
exchanges. The policy of the Government was to get the whole telephone 
monopoly in the hands of the Post Office at the ex piration of the licences 
and in the meantime to secure for the public certain advantages. Speak- 
ing in general terms, the effect of the agreement was that on, or as from, 
31 Dec., 1911, the company was to cease to transact any telephonic busi- 
ness within the monopoly, and the P.M.-G. was to purchase, subject to 
certain exceptions, all the property of the company оп ог as at that same 
date. Now the Railway and Canal Commissioners were to settle апу 
differences as to the exceptions and also the value as оп Dec. 31. 191 |. 
of everything purchased and not within the exceptions. The subject 
matter of the purchase is stated in clause 2. It comprised (1) all plant, 
land and buildings of the company brought into use with the sanction of 
the P.M.-G. and in use on Dec. ЗІ, 1911, for the purposes of the licensed 
telephone businessof the company; (2) any private wire businessof the 
company with all plant, land and buildings in use by the company on 

Dec. 31. 1911. for the purposes of such business ; (3) all stores and furni- 
ture in use on Dec. 31, 1911 and reasonably necessary for the purposes of 
the telephonic business of the company ; and (4) spare plant reasonably 
necessary. Sub.-sec, 3 of clause 2 is important. “ Plant, land and 
buildings shall be deemed to have been brought into use with the sanction 
of the P.M.-G.. if such plant, land and buildings comply with one of the 
following conditions but not otherwise (that is to say): (a) if such plant, 
land or buildings are in use for the purposes of the company’s business 
at the date hereof ; or (b) in case of plant, if such plant is after the date of 
this agreement constructed by the company in accordance with the speci- 
fication and rules set forth in the third schedule hereto ; or (с) in the ease 
of land and buildings, if such land and buildings arc, after the date of this 
agreement, acquired or constructed with the consent in writing of the 
P.M.-G.?” Then there isa further provision which 1 need not read now. 
It will be observed that all plant, land and buildings in use at the date of 
the agreement of 1905 are to be purchased on Dec. ЗЕ, 1911. But plant 
subsequently acquired by the company is only to be purchased if it is 
constructed in aecordance with a scheduled specification, and land and 
buildings subsequently acquired are only to be purchased if acquired or 
constructed with the consent in writing of the P.M.-G. Thus far there 
is no great difficulty, but it was part of the arrangements that the P.M.-G. 
should have the right to object to buy certain property which would other- 
wise fall within the terms of clause 2. provided he gave notice 12 months 
beforehand, and the Commissioners were six months beforehand to 
award where the objection ;were capable of being maintained, The 


Commissioners were also on or as on Dec. 31 to ascertain the value of the 
purchased property in case of difference. This part of the arrangement 
is found in a clause which it is necessary to read carefully. Clause 3, 
sub.-sec. 4, is as follows: ‘In the case of (a) plant not constructed in 
accordance with the specification and rules set forth in the third schedule 
and (5) plant of any kind, land and buildings, in use on Jan. 1, 1911, for 
the purposes of the company's licensed telephonic business in competitive 
areas.” The P.M.-G. may, by notice in writing given to the company 
not later than Jan. 1, 1911, object to buy such plant, land or buildings as 
he considers will be unsuitable for the actual requirements of the tele- 
phonic service of the Post Office on Dec. ЗІ, 1911. Now it will be ob- 
served that the right of objection to plant on the grounds of construction 
under (a) is without limit of locality, whereas the right to object to plant, 
land and buildings under (b) is limited to competitive exchange areas, а 
phrase defined in clause 1. 1 think it is plain that, although (a) is wide 
enough to include competitive as well as non-competitive areas, in practice 
it must be confined to non-competitive areas, ft is also plain that the 
words " plant of any kind " in (b) comprises all plant mentioned in (и) 
including the scheduled dist plant. The battle in this Court has raged 
around the word ^^ unsuitable" l agree that the primary meaning of 
unsuitable apart from the context is unsuitable in nature or quality. But 
that word does not stand alone, nor is it, in mv opinion, the most impor. 
tant word in the sentence. И is not the same thing as unsuitable for use 
in the telephonic service by reason of its character or nature. The word 
“actual” contines the gift of prophesy to what will happen оп Dec. ЗЇ, 
1911, and forbids speculation as to what may happen at a more remote 
date. In my opinion the meaning of the clause is reasonably clear. It 
deals with the case of a competitive exchange area where the Post Office 
has already or probably will have a service in full operation. И the Post 
Office has in that area adequate provision for the needs both of the com- 
pany's subscribers in that area and of its own subscribers in that area, 
the P.M.-G. is entitled вау 12 months beforehand © 1 shall not want 
this on Dec. 31; all the requirements of my service will be satistied without 
this, it is not suitable for my requirements.” Thae circumstance that (b) 
is not confined. to plant but extends to land and buildings seems to me 
to strengthen the argument that the expression ought not to be narrowed 
so as to apply solely to nature or character, There are other indications 
in the agreement which contirm my view. I refer especially to sub-sec. 
(b) of clause З. That sub-section deals with plant. constructed during 
1911 and with buildings constructed or acquired during 1911. and such 
plant must be in accordance with the specification or there would be no 
objection to purchase under sec. 2 and by it a right to object to three 
months after Dec. ЗІ is given. And the question for the Commissioners 
is to be " suitability of the plant for the actual requirements of the tele- 
phonic service of the Post Office on Dec. 31, 1911. It seems to me that 
these words cannot be limited to nature and character for, ex concessus, 
the plant is free from objection on that score. It is not easy to under- 
stand why (6) is limited to competitive exchange areas on any other view. 
In such cases there would obviously be a danger of duplication and of 
superfluous plant and buildings—-a danger which would not exist to the 
same extent in non-competitive exchange areas. I have not overlooked 

the fact that (5) does not apply to all places in which competition exists 

but is limited to 15 named competitive exchange areas, These were 

most Important areas and the parties were content to deal with them 

separately and apart from the rest of the country. With great respect 

to Mr. Justice A. 1. Lawrence with whom Mr. Gathorne Hardy concurred, 

I think he gave too narrow construction a to the words © unsuitable js 

the actual requirements of the telephonic service of the Post Office en 

Dec. 31/191.” And L agree with the opinion of Sir Jas. Woodhouse о 

this point. The next question for our decision arises npon sub-set. 2 of 

хес. 3. The scheme of the clause is that the P. M.-G. is to give notice m 

writing of his objection before 1911, If the notice is not acquiesced 1n 

by the company, the company must obtain an award from the Commis 

sioners before June 30, ТЭТ, that the property specified in the notice I5 

suitable for the actual requirements of the telephonic service, otherwise 

the objection is to be deemed valid. Now as the notice of objection muss 
be given in 1910, 13 months before the subject-matter of the purchase ean 
be ascertained, it seems to me impossible to contend that the notice must 
specify every detail, 1t must be sufficient to indicate in general terms 
the nature of the property to which objection is taken, For examples 
all plant falling under a particular description, attempting to give pon 
Jars of the place in which such plant will be found or the quantity of such 
plant, it will be for the company to apply to the Commissioners for an 
award that the objection is wholly bad or partially. bad. Sir Alfred 
Cripps put forward as ап example а cable containing several hundred 
wires some of whichonly are used for licensed telephonic business. The 
company may contend that such a cable is in use for the purposes of the 
private wire business and that the P.M.-G. is bound to purchase it because 
the wires cannot practically be severed. The Commissioners will decide 
one way or the other, for the cable will either be excluded from the pur- 
chase or not according to their decisions. Of course, I express no opinion 
on this point. The decision thus given will govern all similar cases and 
there will be no difficulty in applying the principle to the very numerous 
items in existence on Dec. 31, 1911. 1 feel no doubt that a general notice 
such as 1 have indicated is perfectly good. 1t is not made bad because 
it may include items which cannot be properly objected to. ln my 
opinion all the notices are good in this sense. namely, that unless the com- 
pany obtains an award in their favour, either wholly or in part. the pro- 
perty falling on Dec. ЗІ, 1911. within the category objected to will be 
excluded from purchase. The opinion of the P.M.-G. expressed in the 
notice is prima facie decisive and the burden is thrown upon the company 
ax challenging that opinion. It is obvious that. questions of difficulty 
must arise. But ] feel confident that the decision by the Commissioners 
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of a comparatively small number of typical or test cases will dispose of 
these questions, and that, with few exceptions, the highly competent 
experts оп both sides will agree details without appealing to the Com- 
missioners in their character as valners under clause 4 of the agreement 
after Dec. 31, 1911. With great respect to the learned Judge, Lam unable 
to agree with his view as to the invalidity of the major part of the notices. 
His Lordship added that in his opinion the declaration contained in the 
order of May 29, 1911, should be discharged and the following order sub- 
stituted : Declare that the words * unsuitable for the actual requirements 
of the telephonic service of the Post Office” in the purchase agreement 
do not relate solely to the nature or character of the plant, land or build- 
ings. Declare that the fact that plant, land or buildings will not be 
actually required for the telephonic service of the Post Office on Dec. 31, 
1911, owing to possession by the P.M.-G. on the said date of either plant 
ог buildings adequate and suitable for the actual requirements of the tele- 
phonic service of the Post Oftice on that date is a valid ground for objec- 
tion by the P.M.-G. within the meaning of the purchase agreement. 
Declare that the above declarations are applicableonly to competitive ex- 
change areas as detined in clause Го the purchase agreement. Declare that 
all the notices of objection given by the P.M.-G. were valid and suflicient. 

The Lonps Justices delivered judgments to the sim? effect and the 
appeal of the P.M.-G. was therefore allowed with costs and the cross- 
appeal of th» company dismissed with costs. 


W. Canning & Co. v. Northern Metallic Flexible Tube Co. 


The hearing of this action was continued before the Official Referee 
(Mr. Muir Mackenzie) on Monday. 

Mr. Geo. А. Danny, recalled, said there was a froth on the galvanis- 
ing tank when he examined the plant at Bradford. Bubbles of gas were 
quite usual on the surface of an electrical apparatus of that kind. They 
were the result of the electrical action. 

Incross-examination, Witness admitted that during the whole time the 
pickle vat was at work the iron bar in it and the bottom of the vat were 
being subjected to the action of the hydrochlorie acid. With regard to 
the condition in which the steel tape left the swill boxes, he tested it 
bv putting his fingers on the tape and then licking the former. Had 
there been any acid or alkali upon the tape he would certainly have tasted 
them. 

Mr. War. E. Носнеѕ was also recalled and gave further evidence in 
support of plaintiffs’ case. 

Mr. Waton, K.C., opened the defence, and said that plaintiffs had not 
made à machine of that nature before but thev had had every induce- 
ment to obtain the best results from the plant if it were capable of giving 
such results. Defendants agreed to purchase а plant which would do 
its work, and not an experimental machine. Plaintiffs’ plant did not 
fultil that expectation. and he submitted that the evidence had already 
shown that the machine would not do its work efliciently. From the 
points of view of scientists and practical men the plant was an absolute 
failure. 

Mr. ALBERT CROWTHER (trading under the name of defendant com- 
pany) said that it was necessary to galvanise the steel strips used in that 
tubing in order to prevent rust. He decided to do the galvanising on his 
own premises and approached plaintiffs with a view of having a galvanis- 
ing plant installed. Plaintitfs inspected his premises and said that they 
were hardly large enough, but they thought they might just fit the plant in. 
Certain alterations were made and plaintiffs expressed themselves satis- 
fied with the size of the premises for the plant. A contract for £230 for 
а plant was submitted. ‘The machinery was put down but he never suc- 
ceeded in producing saleable strip from it. Plaintiffs tried to do so them- 
selves but failed also and eventually took it away, after an arrangement 
that the dynamo installed should be retained but the rest of the plant 
renewed. Plaintiffs asked £350 for the second plant. but defendant 
refused to pay that sum because he said the failure of the first plant had 
caused him considerable loss. Eventually, it was agreed that the price 
should be fixed at £260. After its erection the plant did not run properly 
and defendant snevested improvements. The strip from the pickling 
bath was too dark and it had other defects. Eventually, he wrote to 
plaintitis stating that the plant would never be a success until the iron 
and lead vats were replaced by slate vats and other altezations made. 
Not obtaining satisfaction he refused to pay the balance of the contract 
price and the present action was commenced. During the four days Mr. 
Darby was testing the plant he produced about one reel of galvanised 
strip in short pieces. The full load of the plant was six reels and Mr. 
Darby started with this number, but they were constantly breaking owing 
to the bad running of the machine. Since he had had complaints about 
defective strip, owing to the ineflicieney of the machine, he had lost orders, 
some of his customers having ceased to deal with him altogether. 

In cross-examination, Witness admitted that he had only taken up the 
galvanising branch of his business during the last four vears and did not 
profess to be thoroughly competent at it. He knew nothing about elec- 
tric currents, &c., when the plant was installed. he machine was held 
out to him as being a very simple one to look after and one which anyone 
following the instructions given could have managed. He admitted that, 
although the passage of the strip through the hot sawdust bath failed to 
dry It as it should have done, he never complained to plaintiffs about it, 
nor did he complain that the gas burners under the sawdust bath were 
not efficient. He denied that he worked the machine with damp saw- 
dust. The machine ran with a varying speed instead of an even drive 
with the result that at the time the strip passed through the sawdust so 
quickly that it was not properly dried. "The bad colour of the strip was 
not due to inefficient drying of the sawdust bath but to the fact that the 
electrolyte was not properly cleansed from the strip. The swill boxes 
failed to act efficiently. 


Hartlepool Electric Tramways (Ltd.) v. Hartlepool Corporation. 

On Wednesday last week Mr. Justice Bray delivered his reserved judg- 
ment in this case. 

After reviewing the facts (which were given in THE ELECTRICIAN for 
June 16), his Lordship held that Messrs. Sellon and Ashby were the owners 
of the tramway undertaking and it was only they who could be required 
to sell to the Corporation. They had exercised the option of purchase 
although it was suggested that the Corporation were ignorant of the actual 
position. Не was satisfied that they knew the position and that it was 
not until some time when they were before the Arbitrator that they raised 
the present contentions. In his Lordship's opinion the tramway ma- 
terial, plant, &c., belonged to the promoters (Messrs. Sellon and Ashby) 
and were being used by them for the purpose of the undertaking within 
the meaning of sec. 43 of their Act. The sale did not affect them because 
there was no approval by Board of Trade, and the undertaking remained 
in the promoters. The fact that the tramway was constructed by 
plaintiffs and not by the promoters did not affect the question, and the 
tramway never became the property of the Company. The latter might 
be under some obligation to transfer it to: the Company but the Cor- 
poration would not be affected by that. He also thought that the tram- 
way was being used by the promoters within the meaning of sce. 43 and 
that it was used by the Company as the servants or agents of the promo- 
ters. The real contention was that the Corporation were entitled to have 
the undertaking transferred to them, but they were to have all that for 
nothing. With that contention he could not agree. The Corporation 
were both entitled to purchase the undertaking on the terms mentioned 
in the agreed particulars of claim for £12,963. Не gave plaintiffs leave 
to make any amendments which would entitle them to the relief he had 
mentioned. The order would be in the form of a declaration that the 
Corporation were entitled and bound to purchase the undertaking upon 
paying £12,963 to the promoters and that plaintiffs must undertake to 
execute any assignment or transfer, and that plaintiff Company should 
join in such transfer if required by the Corporation. Costa would follow 
the event. 


Tube Railways and Land Tax. 


On Monday the Court of Appeal (the Master of the Rolls and Lords 
Justices Farwell and Kennedy) commenced the hearing of the appeal in 
the case of the Central London Railway Co. v. Commissioners for Land 
Tax of the City of London from a decision of Mr. Justice Swinfen Eady, 
which raised the question as to plaintiffs’ liability for land tax where the 
line lay under highways and the tax had been redeemed on lands abutting 
on those highways, and, further, where the line was under any land the 
surface of which had been exonerated from the tax by redemption. 

In the Court below it was held that plaintitis were not liable to pay 
Jand tax in respect of so much of the railway and works as was situated 
under any lands which had been exonerated from tax prior to the con- 
struction of the railway, but that they were liable to pay the tax in 
respect of so much of the railway and works as were situated under any 
lands not so exonerated, and that where the tax had been redeemed in 
respect of lands or houses abutting on the public street or highway the 
exoneration did not extend to the middle line of the street or highway. 

At the conclusion of the arguments their Lordships reserved judgment 


Tramway Rating. 


Last week a Divisional Court (the Lord Chief Justice and Justices 
Darling and Bankes) heard an appeal of the Metropolitan Electric Tram- 
ways (Ltd.) as to the rating of their lines in Tottenham. 

Mr. DanckKwenrts, K.C., appeared for the Company, and Mr. RYDE, 
K.C.. for Tottenham Council. 

Mr. DANCKWERTS Said the question was whether or not a tramway was 
entitled to an exemption under sec. 211 of the Public Health Act, 1875, 
as being assessed at one-fourth only because it came within the definition 
of а railway. The magistrate before whom the question was raised, and 
who decided against the Company, held that he was bound by a decision 
of the High Court. The Court had also held that a tramway was entitled 
to that exemption, but as the later judgment had not over-ruled the de- 
cision on which the magistrate depended, a difficulty had arisen and there 
would be an appeal in any case, по matter what the decision of the 
Divisional Court was. 
| Mr. RYDE said that was true, and the Lorp Cuter Justice said that 
in those cireumstances the Court would decide against Mr. Danckwerts, 
and dismissed the appeal. | 


STRIP LIGHTING АТ HOVE. 


In connection with the general scheme of illumination of the 
entire width of the Brighton & Hove front, we understand that 
the British Westinghouse Co. supplied the strip for the lighting 
of the Hove front to the Hove Corporation Electricity Depart- 
ment. This strip is of the company’s standard manufacture 
7/22 twin cable insulated with pure and vulcanised india- 
rubber, taped and braided flat, and well compounded. B.C. 
holders with aluminium casings were employed, each holder 
being supplied with two small lugs for fixing purposes. This 
form of clip dispenses with the costly and cumbersome saddles 
frequently employed. The distance between the holders was 
24 in., and Westinghouse carbon lamps were used in them. 
The whole of this material is of English manufacture throughout. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL. FOREIGN & GENERAL NOTES. 
BRITISH NOTES. . 


Aberdeen.—The proposed extension of the tramways to Footdee 
has been reported upon by the manager (Mr. В. S. Pilcher), but the 
Tramways Committee have postponed consideration of the matter 
until a report has been obtzined on the rail-less trolley system at 
Leeds and Bradford. 

The committee have decided to give free passes over the whole 
system to blind persons. - 


Aldershot.—An inquiry was held here on Wednesday by Mr. T. C. 
Ekin into the application of the Council for sanction to borrow 
£2,500 for additional plant, &c.. for the electricity undertaking. 

Bispham with Norbreck.—4An inquiry wes held last week into the 
Council's application for sanction to borrow £9,180 for electricity 
works, | 

Мг. В. H. 5. Butterworth, who appeared for the Council, supplied the 
usual statistics of ratable value. &c. 

The consulting engineer (Mr. J. W. Speight) supplied technical 
details of the scheme. In his opinion, the undertaking could be worked 
without becoming a charge on the rates, and its success was assured from 
the commencement. | 

Chester. —The borough electrical engineer (Mr. S. Е. Britton) has 
prepared a scheme for utilising the water power of the Old Dee Mills 
in generating eleetrical energy. 

The Lighting Committee recommended the Council to authorise them to 
engage an expert to report on the scheme, and in the event of such report 
being favourable to apply to the Local Government Board for sanction to 
borrow £5.000 towards the cost of executing the works, which it is pro- 
posed to meet as follows :—Appropriation from uninvested reserve fund, 
£5,000, loan £5,000, total £10,000. 

The Improvement Committee were not, however, favourable to the 
scheme, but the Council passed the Lighting Committees's report on 
Wednesday with some slight amendment. | 

Coronation Telegrams,—847 ,000 additional words were telegraphed 
from London to the Provinces and foreign countries on Coronation 
Day. and 370,000 words on the following day, on the day of the Royal 
Progress. The average total for ordinary Thursdays and Fridays 
is 150,000 to 200,000. Between 50,000 and 60,000 words were 


despatched from Westminster Abbey by means of chutes and pneuy 


matic tubes. This represents a much larger number of messages 
than has ever been handled before by the telegraph. 

Coronation Traffic on Electric Railways.— The following numbers 
of passengers were carried on electric railways in London on June 22 
and 23 :— 

Baker Street & Waterloo, 480,000; Charing Cross, Euston & Hamp- 
stead, 500,000 ; Gt. Northern, Piccadilly & Brompton, 520,000 ; Central 
London, 450,000; Metropolitan, 1,000,000; Metropolitan District, 
1,400,000. 

Dawlish.—The Dawlish Electric Light & Power Co. commenced 
the supply of electricity on the 20th inst. The plant includes a 
Crompton dynamo and Garrett steam engine and a storage battery. 
The contractors were Crompton & Co. | 

Ealing.—The L. G. Board have sanctioned loans of £7.000 for mains 
£6,000 for services, £5,000 for meters and £500 for transformers. 

Electric Pumping of Sewage.—The L.G. Board have approved a 
scheme of main sewerage and sewage disposal for the parish of 
Owston and Skellow, in Doncaster rural district. 

There are several miles of main sewers to be constructed with c.i. pipes, 
which will gravitate to an underground storage tank, from which the 
sewage will be electrically pumped to the disposal works, where it will be 
treated in open tanks, followed by filtration through percolating filters, 
before being discharged into the adjacent watercourse. The engineers 
for the work are Messrs. D. Balfour & Son, of London and Newcastle-on- 
Tyne. 

Elland (Yorks. )-—The Council offer to supply electricity in bulk to 
Greetland Council provided the latter agree to take a minimum quan- 
tity so as to cover interest and sinking fund on the capital expendi- 
ture involved. 

Farnham.—The Public Works Committee have been authorised 
to obtain expert advice upon an offer of the Farnham Gas & Elec- 
tricity Co. for the supply of electricity for pumping. 

Fleetwood.—The Council have approved the following revised 
charges for electricity supply to private consumers :— 

First 500 units 41d. second 2500 31d. remainder 34. рег unit. For 
quarterly consumption above 2,000 units a flat rate of 3d. per unit: 
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prepayment meters np to 5 amperes for lighting 5d. per unit, but no 
rental charged for meter;  cinematograph machines 344. per unit if 
supplied ой 200-volts circuit, but Бу motor generators off 400-volt 
circuit at power rate. 

Hammersmith (London). —M:-.ina are to be extended at a cost of 
£868 to supply current to Messrs. Clark's Lead Mills. 


Herne Bay.—The Council have opened negotiations with the local 
gas Co. with a view to transterring their provisional electric lighting 
order to the company. 


Industries in the Edinburgh District.— A public meeting was recently 
convened by the Lord Provost of Edinburgh, the Provost of Leith 
and the Convener of the County for the purpose of considering the 
steps to be taken to advance the interests of Edinburgh, Leith and 
Mid- Lothian as an industrial and commercial interest. | 

In the course of the discussion members emphasised the necessity for 
cheap land, cheap labour and cheap and good transit facilities in indus- 
trial development. | | 

Ex-Bailie Mackenzie (Edinburgh) said it seemed to him that the Cor- 
poration of Edinburgh should take the first step. They had a good deal 
of land in their hands for which they were getting little. If they offered 
cheap land with remission of taxation for a number of years, and offered 
cheap power, instead of taking from £40,000 to £50,000 of the surplus 
from the electric lighting undertaking and frittering it away in small 
reductions of a fraction of a penny on the rates, he thought they would 
achieve something. A charge of 1d. per unit was not cheap power. He 
would say that from March to October a cheap rate would be 4d. per unit. 
The Corporation had nearly £1,000,000 worth of plant standing there 
doing nothing, and it would be far better to encourage industries by offer- 
ing ¢clectric power at dd. per unit than by continuing the present rate 
(Applause). | 

Councillor CAMERON (Edinburgh) suggested that the city should en- 
deavour to expand towards the sea. Giranton was standing there a mud 
bank. There were Granton Docks—they eould get them on a paving 
basis and develop the shipping west of the docks, and then they would he 
a commercial community again. 

Ultimately it was remitted to Lord Provost Brown, to Provost Smith 
and to Col. Trotter to select a committee for inquiring into the questions 
which had been raised, and to summon another general meeting. 

Light Railway Orders.—During May 11 applications were lodged 
with the Light Railway Commissioners for light railway orders, but 
there were only three new schemes, the remainder being for exten- 
sions of time or amendment of powers, The new schemes were :— 
Birmingham Corporation (Sharpe & Co., Agents) ; Great Northern, 
Kirkstead and Little Steeping (G.N Ву. Co.. В. Hill Dawe. Agent): 
Burry Port & Gwendreath Valley Railway (Seaton, Taylor & Co.) 

Linlithgow.— The County Council have applied for seaction to à 
loan of £2,000 for additional generating plant to supply electricity 10 
the Broxburn lighting district. 


Llandudno.—The lighting of the promenade is to be improved by 


the erection of additional electric lemp columns—one between each 
of the present columns. each lantern to have four or five mete 
filement lamps of 40 c.p. each. 


L.C.C. Tramways.—The new electric tramway from Battersea 
Park.rosd, over Battersea Bridge to Beaufort-street, Chelsea, was 
opened for traffic on Coronation Day. The Council's cars now run 
over five of the Thames bridges. 


National Electrical Manufacturers’ Association.— The Council of 
this association have elected Mr. F. H. Nalder ehairman in succession 
to Mr. H. W. Butler. who has for a time severed his connection with 
the eleetrical manufacturing industry. 

A meeting of the Council will be held at the Institution of Electrical 
Engineers on July 5 at noon and a special general meeting on the 
same day at 3 p.m. | 


Olympia Electrical Exhibition.—Stepney (London) Electricity 
Committee report having considered a communication from the 
hon. sec. of the Associated Municipal and Electrical Engineers 
(Greater London) intimating that the Joint Publicity Committee 
have under consideration the question of providing an information 
bureau at the Olympia Electrical Exhibition. and that the London 
Electrice Supply companies had made themselves responsible for à 
suitable stand, involving an expenditure of £1.000. 

Of the cost of the exhibit the companies were contributing one-half, 
and it was considered that local authorities owning electricity under- 
takings should contribute the remaining £500, on the basis of the size of 
their undertakings by contributions varving from £10 to £30. 

The Committee recommend the Council to contribute their share (£30) 
out of the funds of the electricity undertaking. 
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Redditch. Mr. W. A. Jackson of West Bromwich was recently 
called in to report upon the proposals of the resident engineer 
(Mr. W. J. Ferguson) to reorganise and extend the plant at the 


electricity works. 


Mr. Jackson has now presented his report, which deals with the 
management of the present works as well as the proposed extension, Mr. 
Jackson considers the works are being managed in an efficient manner, 
and if allowance be made for the system adopted and the plant at the 
disposal of the engineer he considers the costs for the past year will with- 
He could support with confidence the scheme of 
extensions submitted; it had been prepared in a sound, engineering 
He considered 
that, with a complete year's working of the turbine plant and an increase 
in the power output at the average rate, the undertaking should become 


stand criticism. 


manner, and he recommended its adoption by the Council. 


self-supporting. 


School Lighting.—The Royal Victoria and Grosvenor Schools, 


Tunbridge Wells, are to be wired by the Council. 


Shoreditch (London.)—On the recommendation of the Lighting 
Committee the Council рухе extended for two years from April 1, 1912, 
their agreement with the Great Northern & City Rly. Со. for the 
supply by the company to the Council of electricity in bulk. but the 
minimum payment in the second and third years is to be £600 and 


£800 respectively. 


The Committee have received a report from the borough electrical 
engineer (Mr. С. Newton Russell) pointing out that the continued 
Increase in. the number of consumers necessitates a further supply of 
meters and indicators, and the necessary instruments are to be purchased 


at a cost of £260. 


Walthamstow.—The L. С. Board have sanctioned a loan of £9,206 
for additional electrical plant, and application is to be made for 


sanction to borrow £1,485 for a feeder cable. 


West Ham.—Tenders are to be invited for water-tube boilers. coal- 
handling plant, turbo-a!ternstor, river service pipework, &c., and also 


lor buildings and converter for the Stratford sub-station. 


With reference to the fixed price lighting scheme previously before the 
Electricity Committee, the electrical engineer (Mr. H. H. Couzens) has 
reported that the prospective customers were unable to further post pone 
While it would be desirable to keep the whole of the busi- 
ness in the hands of the Corporation, he did not anticipate that the Council 
could, at present at any rate, secure a loan from the L. G. Board on such 
terms as would enable them to put forward a scheme attractive to con- 
The Committee decided. not to 
entertain the idea of the supply of current through the intermediary 
company, but it should be referred to the Town Clerk and the electrical 
engineer to consider the desirability of including a clause in the next Bill 


the matter. 


sumers and on sound business lines. 


to obtain powers. 


Mr. Couzens has been authorised to negotiate for portion of a stand at 
the Olympia Electrical Exhibition at a cost not exceeding £30 and to 
purch is? admission tickets up to an amount of £10 for distribution to 


existing and proposed customers. 


Westminster. — The City Council have been taking energy from 
the Charing Cross, the St. Jemes’s and Pall Mall and the Metro- 
politen Cos, 5t 24d. per unit for light and 24. for power, and as the 
Contracts Committee have been informed thet the Council obtain 
energy for power from another company at 14. per unit. inquiries 
were made of the three first-mentioned companies whether they 


would be prepared to make a reduction. 


А The Charing Cross and Metropolitan Cos. were unable to do so, but the 
St. James's Co. agreed to ld. per unit for power, with a fixed charge of 
(3. Gd. per rated horse-power per quarter. The contracts with two of 
the companies have been renewed for 12 months from June 24 on same 


terms as before, and with the St. James's Co. on the terms of the reduced 
charge, 

| Wood Стееп. The electric light scheme prepared by Mr. G. W. 
Npene^r Hawes and estimated to cost £21,000, has been pon dass 
eussed by the Council. 

| The proposal was to obtain a bulk supply from the North Metropolitan 
Electrical Power Supply Co., the Council undertaking the distribution 
work. It was reported that circulars had been sent to occupiers of 
premises in streets in which it was proposed to lay distributing mains, 
bút only 110 were in favour of taking current at present, in future 190 ; 


Эз doubtful, and against 337 ; 867 postcards were not returned. Ulti- 
mately, à. resolution disapproving of the scheme was carried. It was 


a that the Council had spent £1,200 in connection with electric light- 
ANG and that there ought to be some return. A suggestion Was made that 
Ye Council should approach the Power Co. with the object of obtaining 


^ quid pro quo, but nothing was donc, as it was felt that it was a matter 
or the Committee, 


Worcester.— An inquiry was held here last week into the Council's 
Application for sanction to borrow £3,375 for the electricity 
undertaking, 

ahi я 2 
that we ы, of the Electricity Committee (Councillor R. Clarke) said 
they ce x e undertaking was working under a disadvantage, аз 
of Bore A both alternating and continuous current. Ав а result 

er Dre or a large amount. of current for power, it уаз decided 
ihn ittee to change over to the polyphase system. The cost of 

essary plant for supply of current and also the change over to the 


polyphase system would amount to £7,100, £3,375 of which they were 
asking for under a loan and the balance was to be raised by revenue, 
excepting the cost of the cable, which would be paid for out of the cable 
lonn. 

The city electrical engineer (Мг. С. М. Shaw) said the loan would enable 
the Council to supply power as well as light over the whole city. They 
could not supply power under the present alternating system because of 
the difficulty of starting the motors, and the very bad power factor 
which resulted from the single-phase system. During the past few vears 
many applications had been received for power, but they had had to be 
refused owing to the fact that they could not extend the single phase for 
such a distance. Under the present system they could never expect to 
supply the outlying districts, From one firm alone they had an application 
for power to the extent of £700 per annum, but that, with innumerable 
smaller amounts, had to be refused, the total power refused during the 
past few years being over 400 н.р. At present both the alternating and 
continuous systems had to be run, and spare current had to be kept for 
each, Ву the polyphase system these would be combined, resulting in a 
net gain of 800 H.P. 

There was an outstanding debt of £400 on some of the present 
machinery, and the inspector (Mr. T. С. Ekin) said that that would have 
to be deducted from any loan, and the Town Clerk, therefore, formally 
applied for an increase of £400 upon the loan. 

In answer to the Inspector, Mr. Clarke said that the agreement with 
Messrs, Heenan & Froude had not yet been signed, but he hoped it would 
be during the next week. 

Workhouse Lighting.—The Visiting Committee of Chester-le- 
Strect Guardians have decided to obtain tenders (from local firms) 
for wiring the workhouse ; electrie current being supplied by the 
County of Durham Electrical Power Distribution Co. 

Guildford Guardians have instructed Mr. Lankaster Burne to 
report upon the proposal to adopt electric lighting at the workhouse, 


York.—The Tramways Committee recommend an extension of the 
tramways to South Bank et a cost of £17.000, and also to Heworth, a 
northern suburb, at a cost of £25,000 or £30,000. 


Outing.—The Linolite Company's annual outing was held at 
Chertsey on Saturday. The party consisted of the works and oftice 
staffs. Mr. Ackermann (engineer and manager), Mr. В. L. Matthews 
(assistant manager), and Mrs. Ackermann were also present. 
Luncheon and tea were served at St. Anne’s-hill by permission of Sir 
А. К. Ко. and after tea the party drove back to London. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The first section of the electrified tramways of the 
Nacional Tremway Co., in La Pleta, has been opened. 

Nr. Jose Pedriali, manager of the Anglo- Argentine. Tramways Co.. 
states that the construction of the * tube " from Once to Plaza Mayo 
will be commenced on Sept. 15. ‘he material has been ordered. | 

Tne Cia Alemana. Transatlantica de Electricidad has acquired. the 
electric cable undertaking of the Dolores Кесеге Light Co. for 8340.000. 

The first report of the Cia General de Electricidad de Cordoba (from 
Mareh 9, 1909, to Dec. 31, 1910) states that the hydraulic power house 
of the Cia Argentina de Carburo de Calcio, including the dam of the 
Usina Molet, has been purchased for $600,000 (paper), half shares and 
half cash. This station has a capacity of 1400 н.р.. and with few 
modifications can. be made to supply current to the eity of Cordoba. 
Work has also been commenced on the equipment of a steam power house 
in Cordoba, the laying of mains, &e., and consumers are being connected, 
The capital is $1,500,000 (gold), of which SSO0,630 has been subscribed 
and $706,220 paid up, besides 8270,000 7 per cent. bonds. The machinery 
was supplied by the Cia Industrial de Electricidad. | 


Australasia. — Eaglehawk (Victoria) Council have received tenders 
for the equipment of electricity works, and before deciding upon 
them councillors will visit Sunbury, Korumburra and Melbou rne. 

The Melbourne G.P.O. has been re-wired, and about 1,200 metal filament 
lamps have been installed in place of the are lamps hitherto used in the 
mail room, under the superintendence of Mr. T. Hill, of the works branch 
of the Department of Home Affairs. ‘The clock in the tower 1s now 
lighted by 112 16 ep. metal tilament lamps. 

Tenderfield. (№...) Conneil are about to appoint а Committee to 
consider the question of public lighting. 

The Electric Energy Supply Co. (Brisbane) has applied for authority 
to supply electrical energv in Warwick (Queensland). ` | 

Cottesloe (W. Australia) Electric Lighting, Gas & Power Co. recently 
installed new plant at their power house, including а 150 n.r. Babcock & 
Wileox boiler, а 120 m.r. steam engine and а 90 Kw. dynamo vivine 
current at 500 volts. The plant was installed by Messrs, Splatt, Wall & 
Co. (Perth). | 

Electric Railway across Pyrenees.— The new electric railway be- 
tween Mont Louis (France) and Puigcerda (Spain), the highest 
point of which is 5,420 ft., was opened for traflie on Wednesday. 


Exhibitions.—An international marine motor exhibition will be 
held at Copenhagen in July and August. 1912. The exhibits will 
include motor driven winches, «е. The Commissioner for Great 
Britain is Capt. А. Solling, 61, Heathland-road, Stoke Newington. 
London, N. 


Applications for space at the international automobile exhibition 
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to be held at Berlin from Oct. 12 to Oct. 22 next have to be sent to the 
Sekretrider Internationalen Automobil-AussteHung, 16, Leipziger- 
platz, Berlin. W.9. by to-day (June 30), but applications received 
later may be satisfied if space is available and possibly at an increased 
charge. 

An International Municipal Congress and exhibition will be held at 
Chicago from Sept. 18 to 30 next. At the same time a Good Roads 
Congress will be held at Chicago, 

The Government of Panama have voted £20,500 towards а fund 
for a universal exhibition at Panama to celebrate the opening of the 
Panama Canal. 


P eS РЕНН —— eee ee 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Blackburn.—The accounts of the electricity department show 
capital expenditure of £270.484 on March 31, an increase of £5,090 
during the past year. 

The nett revenue from sale of current was £35,017, motor and lamp 
rental £1,607, and receipts from sale of lamps and fittings were £1,748, n 
total of £38.372, against £36,716. ‘The total expenditure was £10,324, 
against £17,142, leaving а gross profit of £19,049, against £19,574. 
Interest. required £6,765, income tax £402, instalments of loans and sink- 
ing fund £10,536, and depreciation £1,000, leaving £607 to be transferred 
to reserve, against 51,388. 4,836,276 units were generated, against 
4,535,680, and 4,500,702 sold (2.367.281 to private consumers, 1,885,014 
for traction and 344,407 for publie lighting), against 4,308,005. There 
are 208 arc and 478 incandescent lamps for street lighting, against 209 
ares and 470 incandescents т 1910, and the maximum supply demanded 
was 3,200 kw., against 3.000 kw. 

In the report of the borough electrical engineer (Mr. P. P. Wheel- 
wright), it is stated that the results have been adversely affected by trade 
depression, and especially in the building trade, but the rate of connecting 
new consumers has been maintained. Although the number of unita 
generated increased by over 100,000 the expenditure on fuel was nearly 
£100 less, but repairs and maintenance of plant and buildings showed an 
increase. The units sold for power showed an increase of nearly 34 per 
cent., and the effect of the metal filament lamp on the units sold for 
lighting had been exhausted. The motor hiring department increased 
the horse- power of motors connected by 120, bringing up the total brake- 
horse- power maintained by the department to 1.400, while the total 
brake-horse-power owned by consumers aggregate 1.600. The total 
connections for motors, heating and lighting are equivalent to 209,640 
30-watt lamps, an increase of 7 per cent. 


Bradford.—The accounts of the electricity supply department for 
the year ended Merch 31 last shows a net profit of 58,980, an increase 
of £1,580, 

The income shows an increase of £4,117. of which £1,853 is for general 
supply. £858 for supply in bulk and £770 for tramway supply. The 
expenditure shows an increase of £2,537, of which £736 is for generation, 
£43] for distribution, £635 for rates and taxes and £401 for interest and 
sinking fund. 

Colchester.—For the year ended March 31 the income of the tram- 
ways department was £10,269 (against £10,349), including £0,820 
trafic revenue (against £9,873.) 

The operating expenses were £8,046 (against £8.368). and the gross 
profit was £2.223 (against 51.950). Interest required 52.355 and repay- 
ment of loans £2,150, and after crediting amount from last year’s account, 
the deficit was $2.170. The gross capital expenditure is £60,401, 
1.738.172 passengers were carried and 431.789 car-miles run, against 
1.725.948 passengers and 471.679 car-miles in 1909-10. 

In а report by the general manager and engineer (Mr. В. С. Bullough) 
it is stated that the energy consumption per car- mile fell from 1:46 to 
]:34 units, giving a saving of £250 in seven months. 


Devonport.—'l'he total revenue of the electricity department for 
the year ended March ЗІ was £18,035. including £16,418 from the 
sale of electricity for lighting. power and traction. 

The expenses were £11,371, leaving a gross profit of £6,664 to тес 
dividends on and redemption of stock (£3.884) and interest and instal- 
ment of loans (£2.754). leaving a net profit of £26. The outstanding 
capital expenditure is £118,501. The total works costs were 1:344d. per 
unit sold (against 1:279d.). and the total costs (including capital charges) 
were ()-9144. (against 0-9384.). There are 531 consumers (439), and the 
equivalent of 41,610 (35.357) 8 c. p. lamps is connected, 2,222450 units 
were generated: 530.214 units were sold for private and 36,512 for 
public lighting and 1.122.019 for traction, a total of 1,742,295 units gold 
against 1.651.614. 


Dover, —l'he capital expended on the electricity undertaking at 
March 31 was £188,853. an inerease of £1.059 over 1909-10. 

The year's revenue was £22,574. Total expenditure was £9,131, leav- 
ing TONS profit £13,443, to meet interest (£7,726) and sinking fund (£4,795) 
The net profit (£922) has been applied in reducing the outstanding deticit 
on net revenue account, which now stands at £4,624. Total works costs 
were 1914. per unit sold against 208d. 147,408 units were sold, in- 
cluding 596.992 to private consumers, 413,480 to the tramways depart. 
ment and 136,986 to the public lamps (65 ares and 193 30-watt equivalent 
incandescent lamps). Total maximum supply demanded 416 kw. a.c. 
and 327 kw. d.c. Total connections equivalent to 54,826 30-watt lamps, 
an increase of 2,557 30-watt lum ps. 


Hull.—The City electrical engineer (Mr. H. Bell) has presented the 
seventeenth annual report of the electricity supply undertaking. 

The gross revenue increased from £53,839 to £61,434. The working 
expenses were £28,687. leaving a gross profit of £22,716, an increase of 
£5.97. After capital charges, income tax, &е.. had been met. the net 
balance carried to reserve was £8.223, bringing up the total unespended 
balance in that fund to £10838. The increased sales of current for 
lighting was approximately 6 per cent.. and for power 27 per cent. The 
works costs were 0:694. and the total working cost 0-854. per unit sold. 
Very considerable extensions of plant and mains were about to be carried 
out, which, when the preliminary ex penses in connection with the scheme 
had been met during the current. year, Mr. Bell anticipates will produce 
more satisfactory results than have been obtained during the past year. 

The City Accountant (Mr. W. Н. Smith) has also presented the accounts 
of the undertaking, which showed that the income from sales of current 
amounted to £57,574. including lighting, £32.1125.. 16%. 9d.; power, 
£24,710. 53. ; and publie lighting. £747. 15s. Sundry revenue brought 
the total to £61,434. Та. 4d. i 

Lancaster. — Ге eecounts of the electricity zupply depertment. for 
the year ended March lest show сиё expenditure 463.252 (по 
increase). of which 16.661 has been repaid or set aside for repayment. 

Revenue was £9,133 and working and general expenses were £25,367, 
and, after providing £45 for allowances and bad debts, the gross profit was 
£3,721, to which has to be added bank interest £98. Capital charges 
were £3,331, and £400 has been placed to stock redemption fund (as a 
special contribution) and £88 to reserve. 774.520 units were sold feom- 
pared with 754,454 in previous year), revenue per unit was 2-624.(2-794.) 
and total cost 1414. (1-48d.) The total connections are 49.036 
(equivalent) 8 c.p. lamps for lighting and 482 u.e. for power (exclusive 
of tramways). 

The capital expenditure of the tramways department was £43,330 and 
10.946 has been applied. to reduction of debt, and £3.000 placed. to 
reserve or renewals fund. Revenue was £5445, working ex penses were 
£5,376, interest required £1,337, and sinking fund £1.383, the years 
deficit: being £2.652 (against $2597 in the previous vear). 1.372.136 
passengers were carried, 171.589 ear- miles run and 248,611 units used. 
Total revenue рег ear-mile was 7-62d., working expenses were 506d. 
excluding, and 7:524. including power. 

Luton.—Capital expenditure of the electricity department for 
1910-11 was £71.678. an тегеззе of £5,389, over the preceding year. 

Total revenue was £15,021. Working expenses were £6,942 and gross 
profit £8,079. Interest required £2,190, sinking fund, &c., £2,721, and 
after paying cost of new loans (£40) there was a net profit of £3,128. 
2.782.631 units were generated (against 2.341.880) апа 2,360,009 units 
sold (against 1,891,352) including 2,007,265 to private consumers (against 
1.494.927). The equivalent of 38,700 8 c.p. lamps is connected (against 
34,910), motors are equal to 2.338 n.r. (against 2,028 нр.) and the heating 
connections are equal to 113 kw. (against nil). The total maximum 
supply demanded was 1,310 kw. (against 1.173 kw.) 


Manchester.— The {га Ме revenue of the tramways department for 
the year ended March was &799.079 (against £777.219), other revenue 
amounted to £8.53] (£8.546) end the net revenue of the parcels 
department was £2.484 (52.263). the total income being £810.04 
(11.1950. per car-mile), against £788,020 (11.02d.). | 

The working ex penses were £519,142 (against £51 1070), the gross profi 
was £290,952 (£276,959), and after adding bank interest, бо. (£11,610 
against £5,431) the available balance was £302,568. (against £282,300) 
After providing for interest (£55,227, against £503,500), rent of lease 
tramways (£24.597, against £25,753) and other charges, there was А net 
balance of £214,023, out of which £48,708 was contributed to sinking fund 
and loan instalments, 586.250 to reserve, renewals and depreciation fund, 
£4,064 to street improvement and £75.000 to relief of rates. The Ru 
capital expended is £1981,161 (against £1.957.504). The length of ta“! 
operated at end of усаг was 182 miles 1.694 yds.. an inereuse of nearly И 
mile ; there were 600 ears, an increase of 18 ; the passengers carried in 
165.800.077 (against 109,049,096), the car- mileage мах 17.367.200 pue 
17.161.774) and the number of unita of energy used 29.063.000 (1.973 per 
‘ar-mile) against 20,335,144 (1:709). 


Stafford.—The income of the electricity department for the ted 
ended March 31 was £4.920, including £4.596 from sale of current by 
meter and £180 from public lighting. l 
The expenses were £2,190, and after paving interest, sinking fund an 
income tax and providing $600 for depreciation there was a net proles 
£152. The capital expended is £32,500. Of the 475,358 units ч) 
8,225 were supplied to the public lamps, 152.818 were sold by и 
and 314.315 supplied to private consumers. "The total maximum Supr 
demanded was 304 kw., and the equivalent of 26.904 8 c.p. lamps P 
connected, 


Stalybridge, &c., Tramways and Electricity Board.—The accounts i 
the year ended March ЗІ show outstanding capital expenditure * 
the tramways of £237,582. and on the electricity dept of £209.95. he 
The revenue of the tramways was £26,785 (against Eas. 052). и 
expenditure £27,229, (against £28,062), leaving а gross profit of ton 
and after paying interest (£8,735) and providing for sinking fund ae 
there was a deficit of 55.933 (against £6,449). 9,718,195 pine 01%) 
carried (against 10,190,944) and 1,200,268 car- miles run (against L7 он 
The revenue of the electricity department was £32,004 £16 197). 
£30,103), and the working expenses were £16,927 (against aan 
leaving a gross profit of £15,140 (against £13,345). Interest req 
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£8,510 (£7,867), and sinking fund £6,634 (£5,951), leaving a deficit of £5 f  Атревзнот Urban District Council invite tenders for supply and 
(£469). 15.265.200 (13,959,778) units were generated; — 11.388.037 | erection at their electricity works of one 135 kw. Diesel direct- 


(10.023,140) unita were sold to private consumers, and 1,907,254 
(2.055.012) supplied to the tramways department. ‘The works costs were 
0:243d. per unit sold (against 0-266d.), the total works costs were 0.3064. 
(against 0:333d.), and the total costs (including capita] charges) were 
0-579d. (against 0-607d.) The average revenue for the total supply was 
0:5764. per unit (against 0-593d.), and for private supply 0:547d. (against 


0-546d.) 


Sunderland.—The annual report of the Tramways Department has 
been issued. and show total receipts for the year ended March 31, of 
58.889. After paying expenses (including interest and sinking 
fund) there wes a nett profit of £4.344, an increase of £756 over 


1909-10. The passengers exrried numbered 14.561.672. 


Warrington.—The total income of the electricity supply depart- 
ment for the year ended March 31 was £19,386 (against £16,818), 


including £18,494 from sale of current (against £16,189). 


The working expenses were £10,512, leaving a gross profit of £8,373, 
against £7,587. Interest came to £2,760 and sinking fund to 83.446, 
leaving a net profit of £2,608. The gross capital expended was £100,770, 
an increase of £2,500. The maximum load was 1,917 kw. (against 
1,625 kw.) and the number (equivalent) of 8 c.p. lamps connected was 
121,649 (against 106,143). 2,757,582 units were sold (excluding traction) 


against 2,243,822. 


In the report of the borough electrical engineer and tramways manager 
(Mr. F. V. L. Mathias) it is stated that the undertaking continues to make 
good progress. The consumption of current inereased by 18:53 percent. 
There was an increase of 520,317 units in the power demand, but there 
was a drop of 15,557 units in the demand for lighting. ‘The works costs 
were 0.4314. (against O-480d.) and the total costs 0.6564. (against 
0-644d.). 417 new consumers were connected to the mains during the 


year. 


Wellington (N.Z.).— The revenue of the electric lighting depart- 


ment for the year to March last was £45,587 (inerease £773). Working 
expenses show a net decrease £2.324, due to the economical working 
of the Parsons turbine. Capital charges were £17,632 (increase 
£979). and net profit, after provision for depreciation, was £4.346 


(against, £2.228). 


Revenue from tramways and power supply was £142.788 (increase 
£3,327), and working expenses were £95,965 (increase £3,018). After 
mecting capital charges and placing £14,407 to depreciation, the net profit 
Was £6,225 (against £6,123). Capital expenditure during the year was 


£7,791. 


West Ham.—The total income of the tramways department for the 
year was £131,542, and the net profit £19,542, compared with £18,409 


for 1910-11. 


Zeehan (Tasmania).—The accounts of the municipal electricity 
undertaking for the year ended December. 1910, show revenue 
£3.808 (against £2.749 in 1909), expenditure £2,898 (£2,069). Interest 
at 4 per cent. and sinking fund at 1 per cent. absorbed £425 (£425), 
and net profit was £485 (4253). Average revenue per unit sold was 


4:243d.. and cost of generation 3-8824. The prices range from 9d. 
(maximum for lighting) to 23d. (minimum for power). 


TRADE NOTES AND NOTICES. 


TENDERS INVITED 


The Council of the Metropolitan Borough of PoPrLAR invite tenders 
for the supply, delivery and erection at their Glaucus-street elec- 
tricity works of overhead coal bunker, coal conveyor and extension 
and modification to existing coal conveyor. Specification and form 
of tender from the borough eleetrical engineer (Mr. J. Horace 
Bowden) Tenders to the Town Clerk (Mr. Leonard Potts). Council 
Offices, High-street, Poplar, London, E by 10 &. M., July 15. See 
also an advertisement. 

STOKE NEwINGTON (London) Public Library's Committee invite 
tenders for the installation of wires and fittings for electric lighting 
and ventilating at the Public Library, Chureh-street, Stoke Newing- 
ton. Copies of specification and forms of tender from the librarian 
and clerk (Mr. George Preece), Public Library, Stoke Newington, N., 
where tenders are to be delivered by July 10. See also ап advertise- 
ment. 

CarcvrTA ELECTRIC SUPPLY Corry, (LrD.) are prepared to receive 
tenders for the supply. delivery and erection at the site of their 
Cossipore station, Calcutta. of auxiliary plant. and pipework. Copies 
of specification, drawings, &c., from the Secretary of the company, 
Мг. Franeis В. Reeves. Nalisbury House. London. Wall, London, 
E.C., to whom tenders by 10 a.m.. July 24. Specification and 
drawings ean be seen at, but not obtained from. the offices of Messrs. 

ennedy & Jenkin, consulting engineers, 17, Victoria-street, 
London, S.W. See also an advertisement. 


coupled set. Specifications and further particulars from the engi- 
neer, Mr. Е. Garside, Electricity Works, Laburnum-road. Aldershot. 
Tenders to the Clerk to the Council, Mr. W. E. Foster, by noon July 
4. See also an advertisement. 

The Tramways and Electricity Committee of BELFAST Corporation 
invite tenders for the supply of a circulating water pump and a motor- 
driven air pump. Specifications and form of contract from the city 
electrical engineer, Mr. T. W. Bloxam. Tenders to the town clerk. 
Мг. В. Meyer, by 10 a.m. Monday, July 17. See also an advertise- 
ment. 

Tenders are invited (up to Aug. 15) for the supply of (a) 80.000 
insulators and (5) indiarubber covered wire to the Postmaster- 
General's Department in Victoria, and (up to Aug. 23) for the supply 
of letter box fronts to the Postmaster-General's Department. т 
QUEENSLAND. Tender forms and specifications from the Common- 
wealth Office, 72, Victoria-strect. London, S.W. Sce also advertise- 
ments. 

Tenders are invited up to Aug. 9 for supply of four motor cars 
(petrol) complete and for the supply of letter box fronts to the 
Postmaster-General's Department in Зоитн AvsrRALIA. Tender 
forms and specifications from the Australian Commonwealth Oftices. 
72, Victoria-street, London. S.W. See an advertisement. 


Tenders are invited (up to July 18) for the supply of 4 tons 6 ewt. 
bare hard-drawn eopper cables, and (up to July 21) for the supply of 
35.700 incandescent electric lamps to the City of MELBOURNE. Aus- 
tralia. Copies of specitieation, tender forms. &c., from the agents for 
the City Council (Mellwraith, Me Eacharn & Co. Ppty., Ltd.). Billiter- 
square-buildings, London, Е.С. See also advertisements. 


Tenders are also invited for supply of lead-covered and vulcanised 
rubber-covered cable to the City of MELBOURNE. Specifications, 
&c., from the agents for the City Council, Messrs. Mellwraith, 
MoEacharn & Co. Proprietory (Ltd.), Billiter-square-buildings, 
London, E.C., to whom tenders by noon Friday, July 7. 


EccLES Corporation invite tenders for supply and erection of a 
high-efficiency type centrifugal pump, driven direct by s.ph. a.c. 
motor (approx. output 63,000 gallons per hour against 35 ft.). 
Tenders to Town Clerk by July 17. 

Tenders are also invited for supply of 150 miles insulated wire and 
5 miles of telegraph cable to the Postmaster-General's Department 
in Victoria. ‘Tender forms and specifications from the Common- 
wealth Oftice, 72, Victoria-street, London, S.W. 

The Great Southern & Western Railway Co., Kingabridge Ter- 
minus, DUBLIN, require tenders by 10 a.m. July 5 for one year's 
supply of stores and materials, including electric light carbons, 
copper, iron, steel, oils, &c. Forms of tender from the Stores, 
Inchicore, Dublin. 

SWINFORD (co. Mayo) Electrice Lighting Committee invite tenders 
for the electric lighting of the town. Specifications from the Clerk 
to Swinford Rural Council, to whom tenders by 11 a.m. July 10. 
The requirements include suction gas plant, engines and dynamos, 
storage battery switchboard, overhead lines and street lamps. 


CARDIFF Corporation require tenders by 10 a.m. July 14 for the 
supply of economisers and induced dranght installation and supply 
and laying of cables. Forms of tender from Мг. A. Ellis, The Hayes, 
Cardiff. 

The directors of the Great Southern & Western Rly. Co. (Kings- 
bridge. DUBLIN) require tenders for annual supply of stores, includ- 
ing аге lamp carbons, wire, tools, metals, &е. ‘Tenders by 10 a.m. 
July 5. | 

HEsTON and зге\овтн Education Committee require tenders 
by 10 a.m. July 5 for electric lighting of schools in district. Specifi- 
cations from Mr. C. Е. Ryeeroft, Electricity Works, Hounslow. 

LONDONDERRY Corporation require tenders by mid-day July 7 
for wiring, fittings, lamps. switehboards, connections, &c., for the 
electric lighting of the new Guildhall. 

RoTHERHAM Corporation want'tenders by July 8 for 12 months’ 
supply of single vuleanised bitumen covered cable and electricity 
meters. Particulars from the Borough Electrical Engineer. | 

GREENOCK Corporation want tenders by 10 a.m. June 30 for 12 
months’ supply of oil and engine room stores to the electricity depart- 
ment. Specifications from the Burgh Electrical Engineer. 


REDDITCH Council invite tenders for supply of single-phase 
alternator direct coupled to Willans steam turbine. condensing plant 
and pipe work. ‘Tenders to the Clerk by 5 p.m. July 10. 


TuNBRIDGE WELLS Council invite tenders (until July 8) for year's 


supply h.t. and 1.6. cables. Tenders to Town Clerk. 


for JERUSALEM, is extended to Sept. 13. 
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Гохрох County Council require tenders by 11 a.m. July 4 for four 
electric traversers for car-sheds. Specification, &c., from the Clerk. 


The Deputy Postmaster-General. Новлвт. will receive tenders 
until noon July ЗІ for supply of telegraph and telephone meterial. 
Specifications, &¢., from 72, Vietoria-street, London, N.W. 


The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon Aug. 16 for supply of paper-insulated lead-eovered cable. 
and silk and cotton insulated lead-covered telephone switehboard 
cable, covered wire. g.i. and steel standard wire. e.i. pipes, iron and 
steel poles, insulators and copper wire. and accessories. Specifications, 
&e., from 72, Victoria-street, London, S.W. 

The time for the receipt of tenders by the Ministry of Public 
Works. Constantinople, for an electric power and tramwey concession 
Specifications (in French) 
ту be seen at 73. Bosinghall-street, London, E.C. 

The Metropolitan Water and Sewerage Board, Albert.strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary. 


Tenders are invited up to July 19 for the supply of insulators, 
telephones, copper and iron wire to the Postmaster-General's Depart- 
ment in QUEENSLAND, and up to July 25 Юг the supply of 12 
sections of a branching multiple magneto lamp signalling switch- 
board, &c., or one automatic or semi-automatic switchboard, &c., 
to the Postmaster-General’s Department, Victoria. Tender forms, 
&с., from 72, Victoria-street, London, S.W. 

MORTLAKE (Victoria) Butter & Cheese Factory Co. require tenders 
by noon Aug. 14 for supply of dynamo and booster, storage batteries 
and accessories, switchboard. cables, &c. Specifications from 
Messrs. F. А. MeCarty & Co., 31, Queen-street, Melbourne. 


WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 24 
for supply of a motor power waggon and accessories for the electric 
tramways department. Gonville and Castleclitf. Tramway Board, 
Riduway-street, WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 
for supply of overhead tramway material. feeders, Кс. Conaitions, 
&c., суп be seen at 73. Basinghall-street, London, EC, Цергезеп- 
tation in New Zealand is necessary. 

Tenders will he received at the Royal Arsenals, SPEZIA and NAPLES 
until ИП 2.m. July 11, for supply of incandescent elcetrie lamps ond 
brackets (total about 61.260). Conditions (in Italiana) at 73, Besing- 
hall-street, London, E.C. Гос representation necessary. 

The “ Gaceta de Майга” announces that. tenders will be received 
up to noon July 4. at the Sección Colonial del Ministerio de Estado. 
Maptüp., for the complete installation of a wireless telegraph station 
on the island. of Fernando Po, for the purpose of carrying on tele- 
graphic communications in the Gulf of Guinea. The eost is estimated 
at 62,150 pesefas (about £2.300) excluding excavation and founda- 
tion work. This eall for tenders is reserved. to Spanish firms, but 
should no award be made, a second adjudication will take place to 
which foreign firms will be admitted. — In this latter event Spanish 
firms will be allowed a preferential margin not exceeding 10 per cent. 
over foreign estimates, 

Tenders will b^ reecived at the Stdtbeudeputstion Offiees 
Breslau (Germ zv) on July 25 for supply of centrifugal pumps and 
electric mot 575. 


TENDERS RECEIVED AND ACCEPTED. 

Hammersmith (London) Electricity Committee have received the 
following tenders for supply and erection of high-pressure steam and 
feed-water pipes, exhaust steam feed-water heater and circulating 
pipes, steam valves and feed-water heaters :— 

Aiton & Со. (acer pled), £1.568 ; Edwin Danks & Co., £1,192; Foster 
Bros., £1405; J. Spencer (Ltd.). £1458 2 Babcock & Wileox, £1,560 ; 
Stewarts & Lloyds. £1,625 and £1,089. E. Le Bas & Co., £1,635 ; J. Wilson 
& Co. &1.699. 10s.: Ashwell & Nesbit, 51.980; Wembley Heating Co., 
€2,160. Messrs. Aiton & Со. undertake delivery in eight weeks. The 
tender of the Alphonis Custodis Chimney Construction Co. (at £392. 15s.) 
for the erection of a chimney stack at the generating station extension 
has also been accepted. This stack is to be erected in Шеп of a steel 
chimney included in the tender of the Sterling Boiler Co., accepted con- 
ditionally in January last. 

Niepney (London) Council received the following tenders for the 
annie! supply of carbons :— 

W. Gicpel & Со. (^ Henrion " Carbons) (areepted) £810. 157. ЗА. and 
£720. Los. 3d. : Eleetrocarbon (A. G.) £873. 3s. 6d.: C. W. Webster (Cia 
Fabrik de Carbones Electricos), #9206. 7s. ; Мир Carbons. (Ltd), 
£958. 15s. 7d. : Brush Co.. £980. 2s, 11 1d. ;. Electrical Co., $999. 12s, За. ; 
Gilbert Are Lamp Co. £1.030. 119.24. ; Sloan Electrical Co., 61.065. 73.24. 
General Electric Со.. $. 33. 80d. ; Globe Electric Co., £1.121. 48. 
Union Electric Co., £1.122.. 17s. 3d.; Crompton & Co., £1,153. 6s. 9d. 
Siemens Bros. Dynamo Works, £1,249. 1553. 


— 


Stepney (London) Council have accepted the following tenders for 
annual supplies :— 

Reason Mfg. Co., meters (up to and including [0 amperes), £I81. 5s. : 
demand indicators, £418. 5s.; time switches (up to and ineloding 
25 amperes) £275; British Thomson- Houston. Co., meters. above 
10 amperes, £211. И»; Venner Time Switches (Ltd.), time switches 
above 25 amperes, £88; Kirk & Randall, erection of substation at 
Wapping, £4,435. 

London County Council has seeepted the tender of Dick. Kerr & 
Co. (at £2.093. 10s, 9d.) for the overherd electrical equipment of the 
Brixton-Herne! Hill tremway, sad the tender of H. № Holloway (at 
£1.818) for the crection of workshops, store, &c., zt Stockwell sub- 
st:stion. 


Сола. Sheldon & Co. haze reeeived an order from the Imperial 
Jo оллезе Navy fora 30-ton electric travelling crane for the Imperial 
Dockyard et Kure, Jas osa. The erene will decl with a load of 30 
tons at a rodius of 125 ft. 


Southend Council have eceepted the following tenders for meters :— 

Ferranti, Ltd.. 3 amperes, £1. 163. each; 5 amperes, £2; 19 amperes, 
£2. 52. ; Venner & Co., 100 5 ampere prepayment, £2. 5s. each. 

Barking Electricity Committee have provisionally accepted the 
tender of А. Е. Symes (at £2497) for extensions to the electricit 
station buildings. 


Worcester Council have accepted the tender of the Electric 
Construction Co. for a 200 kw. motor generator at £640. and that of 
the Phanix Dynamo Co, fora 125 kw. alternator at £250. 

Mansfield Council have placed an order with Bertram Thomas for 
switchgear ot £116. 

Fulham (London) Council have placed en order with А. Emanuel К 
Son for display fittings, radiators, &¢.. for the showrooms. 


Mirfield Council have гссеріса the tendor of Mather & Platt for 
electric pumping plant. 


Redcliffe (Lanes.) Council have placed 2 contract with G. Long- 
field - Beasley for electric fire alarms at £410. 


Southend Council have accepted the tender of How & {еей for 
wiring two ward blocks at the sanatorium at £45. 


Government Contracts.—The following contracts were placed by 
British Government Departments during May :— 

Ad miralty. —Whipp & Bourne, cireuit breakers, &e., Craigpark Elec. 
Cable Co., gutta percha; Edison & Swan Co., lamphlolders; D. Jaroslaw, 
mica; А. Graham & Co., navyphones. 

War Office.—British Insulated and Helsby Cables, India Rubber 
Gutta Pereha and Telegraph Works Co., Midland Electric: Wire Co. 
Siemens Bros. & Co., Western. Electric Co, Ward & Goldstone. and 
Hooper's Telegraph & India Rubber Works, eleetrie cable ; Cryselco 
(Ltd.) and " Z" Electric Lamp Mfg. Co., incandescent electric lamps: 
Electrie Construction Co., еее motors; J. Spencer, Ltd., telegraph 
poles. 

India Office.—J). Stone & Co., dynamos. 

Crown Agents for the Colonies. —Babeock & Wilcox, marine type 
boiler: Bullers Ltd., telegraph poles; Stewarts & Lloyds, boiler tubes ; 
Shropshire Iron Co., copper Wire. А 

Office of Works.—H. Hann, erection of new Wimbledon. telephone 
exchange. 

General Post Ojfice.— British Insulated & Helsby Cables flexible cords, 
indicators, switchboards, p.c. cable, distribution cas:s and bronze Wile s 
London Electric Wire Co., flexible cords, Hameproof wire ; British L. M. 
Eriesson Co., telephones, plugs: Western Electric: Co., bell recewve™ 
switeliboards and apparatus for Mayfair exchange extension : Johnson 
& Phillips, р. с. cable; Siemens Bros. & Co., p.c. cable and submarine 
cables, distribution cases; Jones & Attwood, c.i. bends and couplings: 
Taylor, Tunniclitf & Co., insulators: Waterlow & Sons, Wheatstone 
papers T. Bolton & Sons, and F. Smith & Co., bronze wire: J. С. Fuller 
& Son, flameproof wire: Rylands Bros, g.i. strand wire; Сте & 
Matthews and G. P. ‘Trentham, laying pipes in Glasgow and Pontypridd, 
respectively ; J. A. Ewart and W. H. Holman, laying pipes and earthen- 
ware duets in South London and in Brighton, respectively ^ pechos 
Telephone Works, local exchange equipment at Barry, Шота, Nelson an 
Rotherham. 4 


BUSINESS NOTICES. | 

Messrs. J. & Н. Grevener notify that. owing to inercase of bust 
ness, they have decided to centralise their offices, works and. ware 
houses zt 40, Southwark-street. London, S.E.. where all future 
communications should be addressed. The telegraphic address 
remains ` Grevener London,” telephone 7180 City (four lines). 

The limited partnership between А. К. Woodhouse (Craven House. 
Kingsway, London, W.C.) and Edgar Jones (Mount. Nessing. Albury. 
N.Z.). manufacturers and sellers of electrical appliances, trading 25 
the Woodhouse Steel Casing Co., has been dissolved. and the business 
transferred to the Woodhouse Steel Casing Co. (Ltd.) 

The partnership between C. A. Miller and Г. Sandford- Thompson. 
electrical engineers. 54, Gordon-street, Glasgow, lias been dissolved. 
Debts by Mr. Miller. 
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Messrs, Marsh, Son & Co., have removed fro 
t " , T m 15, G H * 
Soho, to 167 and 169, Wardour-street, Oxfor T pa Street, 


Б ie A ае E А. Underwood, 3, Queen.street, London, E.C., 
las jor sale a 220 Н.Р, compound vertical Allen engine coupled to a 
220-volt 750-ampere dynamo, a 58 н.р. motor-generator (440 volts to 
110/125) and a switchboard. р | 

Coronation Pressure at Siemens. —Messrs. Siemens Bros. Dynsmo 
Works inform us that their move in keeping their supplies depart. 
ment at 39, Upper Thames-street, London, open all night on Wed. 
nesday last week was much appreciated by contractors, who kept 
the staff busy right through the small hours. It may be safely 
asserted that more than one of the large displays of illumination 
would have been incomplete if there had not been some electrical 
supply firm to turn to in the dead of night. 

Handbook of Electrical Literature. —We have received from Schulze 
& Co. (Leipzig) their * Handbuch der Elektrotechnischen Literatur. 
1900-1910," which contains classified lists of electrical works by 
Continental authors and a good selection of the principal translations 
from English books on electrotechnical subjects. The Handbook is 


published at Is. 

Patents Development.—The owner of patent No. 16,183/1908, for 
“Improvements in or relating to telephony and telegraphy,” desires 
to negotiate for the granting of licences thereunder. — Particulars 
from Messrs. Lloyd Wise & Co.. chartered patent agents and 
consulting engineers. 46, Lincoln's Inn Fields, London, W.C. 

The proprietors of patent No. 23,878 of 1900 for '* Improvements 
in process of and mechanism for separation of conductors from 
non-econductors " desire to enter into arrangements for exploiting 
same in this country. Applications to Messrs. Haseltine, Leke & 
Co., patent agents end consulting engineers, 7 and 8, Southampton- 
buildings. Chancery-lene, London, W.C. 

Herr Theodor Hummel, 61, Klingenthalstrssse, Basle, Switzer- 
land, wishes to grant licences for a patent system for the control cf 


lights on staircases of buildings, &c. 

Electrical Fittings at the К. A. S. Show, Norwich.— Mcssr;. Siemens 
Bros, & Со. inform us that the stand at the Royal Agricultural Show 
now being held at Norwich of Messrs. Boulton & Paul. electrical con- 
tractors, Rose-lane Works, Norwich. has been wired with ** Stannos ' 
and is fitted throughout with Holophane reflectors and Tantalum 
The Norwich Show was visited on Wednesday by the King. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


» К) > М " э 1 ТЫ N n ^ 
The estates of John Munro & Co., electrical engineers, &c., 45, 


» ` . " » | | a Y 
York-place, Edinburgh, end of the sole partner, John Munro, have 
Meeting to elect. trustee and commissioners on 


làm ps. 


been sequestrated. 
June 30 at 18, George-street, Edinburgh. 

Wm. Ну. Steed. motor and electrical engineer. 40. Charter-rozd, 
and carrying on business ¿t 13, Stamford-street, Kingsway, Altrin- 
cham, has obtained wn ebsolute order of discharge. | | 

А meeting will be held on July 26 at Messrs. Elles, Solman & Co.. 
1 & 2, Bucklersburv. London, E.C., to receive en eccount of the wind- 
ing up of the Electric Conversion Synd. (Ltd.) | 

Deed of Assignment.- — dividend is to be ра under а deed of 
assignment executed on March М, 1901. by Bernard G. Jone: (trading 
as Bernard G. Jones & Со.). electrical engineer, Ке. Newport. Mon. 
Claims to Mr. John Tamplin, Westyate-chambers, Newport. Moa. 


COMPANIES' MEETINGS AND REPORTS. 
ome pee 
Indo-European Telegraph Co. (Ltd.) 

An extraordinary general mecting was held on Wednesday, under the 
presideney of Mr. J. HERBERT TRITTON. | "NW 

The SECRETARY (Mr. John 1. Bethell) having read the notice con- 
vening the meeting | 

The CHAIRMAN said: Gentlemen, at the general meeting held on 
April 27 last the chairman of that meeting stated that the Articles of 
Association of the company, which were drawn u p as far back as the усаг 
1868, were no longer suitable to modern requirements, owing to the 
various alterations and additions to company law during the 40 years 
which have elapsed. He also informed you that the company’s solicitors, 
who had often direeted our attention to this matter, had recommended 
that the entire set of Articles should be re-drafted ; that with this the 
directors had expressed. their agreement, and that the work had been 
taken in hand; also that the fresh Articles of Association would be pre- 
sented to vou for adoption at an extraordinary general meeting to be held 
at an carly date. These fresh Articles are laid. before you to-day for 
approval. They have been settled bv an eminent counsel, and are 
approved by the board of directors, They have also. been submitted 
to and approved by the Government directors of Germany and. Russia. 
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Articles dcm ар mie E in the old Articles, The old 
into consideration, the com il kr date. Taking all the above facts 
advised, that while the oda ti S Solicitors were of opinion, and counse] 
S Мз ir e Articles should undoubtedly be | | 
practicable to alter them j isfact RE 
that the proper way would be t | ec adus E and 
all that was not Bu a P © prepare new Articles, embodying therein 
S о quated and useless in the old Articles and inse ti 
m. о ISIODS ан are now found to be generally useful "EAE 
which had iin dede to refer to the amendments and alterations 
D dM e | ade їп the Memorandum and Articles, This was 
wed Бу а resolution that the existing Articles should b ellc 
and the new Articles as now submitted be approved. о 
Che Right Hon. Sir FRANCIS MOWATT seconded the mot ic hic 
Was carried unanimously without debate, and an intimation | ү Us 
chairman that the confirmatory meeting is proposed tu be hel m Jul 17 
terminated the proceedings, ` й о 
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Globe Telegraph & Trust Co. (Ltd.) 


The 38th ordinary general meeting was held on Tuesday, under the 
presidency of the MARQUIS or TWEEDDALE, K.T. 

The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting and the auditor's report. 

The CHAIRMAN then said : The report we have to submit to you is 
the best we have ever presented to our shareholders during the 38 vears 
of the Company's existence, and this follows last year's report which waa 
an improvement on the one which preceded it. The dividends of tho 
companies in which our investments are made are liable to fluctuations, 
and it is therefore impossible to foresee changes that may take place and 
which might affect the dividends we are enabled to distribute. The 
receipts for the 12 months to May 31 last, after deducting the usual 
working expenses, were £211,858, against £209,117 in the preceding year, 
an increase of £2,741. We have distributed three quarterly interim divi- 
dends of 2s. per share net to our shareholders and three interim dividends 
on the 6 per cent. preference shares, Jess tax. These distributions have 
absorbed £131,085 and the directors now recommend payment of a final 
dividend on the ordinary shares of 6s. per share net, making 6 per cent. 
net for the year against 5$ рег cent. net last year. This, with the tinal 
Js. on the preference shares, together absorbed £79,922, leaving £28,532 
to be carried forward. This satisfactory result is largely due to the 
increased dividend we have received from the Telegraph Construction 
& Maintenance Co. During the year we have continued the policy of 
making a redistribution of some of the investments held by the Company, 
making the distribution of our capital more equal. In regard to the 
dividends we have received, that shown against the Mackay Companies 
common shares requires explanation. Some of the dividend relates to 
shares which have been sold so that although the return per cent. per 
annum is not quite so high as appears on the report, it is ae 
better than in the preceding year, inasmuch as we have recely odt HF уе nr 
a dividend of 5 per cent. against 4} рег cent. Seven of the certi и es 
held by this Company іп the Submarine Cables Trust were drawn on 
May 4 at £120 per certificate. This drawing realised £840 and the money 
has also been invested in the common shares of the Mackay Company, 
while the coupons of reversion have been placed among the Company's 
securities and will some day be of considerable value. The valuation of 
our securities shows an increase over cost price of 494.130, or £124,000 
better than this time last year. 1 now move the adoption of the report 
and accounts and the declaration of the dividend therein set out. 

Sir JAMES PENDER, Bart.. seconded the motion which. after a bricf 
diseussion, was carried unanimously. T | 

The retiring director having been re-elected and the retiring auditors 
reappointed, a vote of thanks to the chairman and directors brought the 


proceedings to a close. 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—The report for 
1910 states that the total revenue for the vear (including sale of current to 
tramways) was £219,317, an increase of £21,489 (10-86 per cent.) over the 
previous year. Total expenditure was £122,139, increase £7,007 (6:09 
per cent.) Net receipts (£97,177) show an increase of £14,482, or 17:5 per 
cent. Deducting £32.383 for debenture interest and other charges and 
adding amount brought forward (£4.567), the total available is LS 7:1. 
Preference dividend being paid, the balance was £32,748. The directors 
now recommend that £15,000 be placed to depreciation account and 
£6,000 to sinking fund for capital redemption, leaving £11,748 to be 
carried forward. Traffic receipts were £144,182, against £134,153. 
Working expenses in Bombay were £73,488, compared with £70596, 
Balance of receipts over expenses was £73,222, compared with £65.018. 
Gross receipts for the year, including amount represented by sale of current 
to tramways, amounted to £66,021, compared with £57,552. Receipts 
exclusive of revenue represented by current supplied for tramways, w 
£37,043, against £31493 for L909. Working expenses were MMC: 
against 640.031. The balance (£28,024) compares with a а 
£16.618 for 1909. The capital ex penditure during the year, in conne e ion 
with the construction of the new Киззага power station, on new Аз 
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and the development otherwise of the supply of electricity for lighting and 
power, and the further equipment and improvement of the tramways, 
amounted to £129, 882. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—For the year ended 
March 31 the profit was £18,843, and after deducting directors’ fees, 
depreciation, &c. (£7,867) and adding balance from last year (£1,774.), 
the total was £12,750. The preference dividend and an interim divi- 
dend at the rate of 6 per cent. on the ordinary stock absorbed £5,400, 
leaving £7,349. 14s. 104., out of which the directors propose to pav a 
dividend on {һе ordinary shares of 10 per cent. per annum (less tax) for 
the half-vear ending March 31 (making 8 per cent. for the year) carrying 
forward £4,349. 14s. 10d. 

At the meeting on Tuesday Mr. W. Chadburn said that they had had 
а satisfactory year and there was an increased profit compared with 
1919. А good deal of the apparent increase, however, was simply due 
to the fact that they had invoiced more work than they had executed. 
The directors had decided to proceed with the proposed extensions, 
which should give a further capacity of 25 to 30 per cent. 


CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—The result of the 
past year's working. after deducting all charges, is а balance of 
£100,564. 6s. id., added to £8,988. 17s. 10d. brought forward, making 
£115,553. 3s. 114. £60,000 has been placed to renewals reserve and 
£5,000 to insurance suspense account, leaving £50,553. 3s. 11d.. preference 
dividend absorbs £39,000, leaving £11,553. 3s. 114. to be carried for- 
ward. The tramways have carried 83,148,755 passengers, carning 
$7,308,957-95, against 75,670,443 passengers and $6,436,720-15 т 1909. 
Receipts for light and power during 1910 amounted to $4,070,272:84, 
and the total working expenditure was $2,438,005-53, leaving net. profit 
$1,632,267-31, against $1,224,764-77. Additional rolling stock is on 
order. The demand for light and power hy private consumers is steadily 
developing. А strike of the tramway staff in July, 1910, affected the 
traffic receipts, but an agreement was arrived at, and the full operating 
service was resumed. The workshops staff, however, continued their 
unreasonable demands, and it was found necessary to discharge the whole 
staff and engage new men. 


Fe Ua 


GREENWOOD & BATLEY (LTD.)—The accounts for the year ended March | 


31 show. after providing for debenture interest, management expenses 
and doubtful debts, a profit of £20,197. 19s. 4d., added to £2,211. 12s. 
brought forward. The directors report that although some of the 
subsidiary and connected companies gave satisfactory results, they 
consider it advisable to depreciate and also to provide for a possible loss 
in connection with others, and they have, therefore, transferred £10,000 


from reserve, together with £3,000 from the balance of £22,409. 118. 4d., ; 


leaving 519.409. lls. 4d. to credit of profit and loss, out of which the 
directors have written off £10,000 for depreciation, and they recommend 
that the 7 per cent. preference dividend be declared (£7,027. 178. 3d.), 
leaving £2,381. 143. Id. to be carried forward. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The report for 1910 states that at the end of 1909 the company possessed 
and worked 143 telegraph stations on board ships on the high seas, and 
on Dec. 31.. 1910, the number had increased to 250, and at the present 
date there are 303 such telegraph stations at work. The profit for the 
year, after allowing for debenture interest, was £10,765, leaving (with 
amount brought forward) £15,321. The directors recommend a dividend 
for the year at the rate of 5 per cent., absorbing £10,202, leaving £5,118 
to be carried forward.. 

THAMES IRONWORKS, SHIPBUILDING & ENGINEERING CO. (LTD.)— 
The directors’ report for 1910 states that the electrical depart ment has 
been kept busy throughout the vear in the manufacture of the “ ‘Thames "? 
snap switch, which has been adopted by the Admiralty, and with other 
Admiralty orders for electrical fittings. An electrical installation for 
the Metropolitan Water Board at their Walton pumpimg station has also 
been completed. The work on the electrical installation of H.M.S. 
* 'l'handerer " has been much advanced. 


J. G. WHITE & СО. (LTD.)—At the meeting yesterday (Thursday) the 
chairman (Mr. J. G. White) stated that the net profit for the year under 
review amounted to £91,466, against £64,801, and constituted not only 
by far the largest profit ever shown, but the greatest increase ever made 
over the preceding year. They considered the position of the business 
in hand as being quite satisfactory and the outlook as most encouraging. 
Mr. White proceeded to analvse the accounts. Their investments stood 
at £150,781, an increase of £28,000. The dividends on their securities, 
omitting one large item which could not be considered as a recurring 
amount, totalled £12,439. or more than sufficient to pay 6 per cent. on 
the company's entire preference and share capital. The company's 
financial department was becoming increasingly important, and it was 
likely to grow. Its growth had not interfered with the efficieney of the 
engineering and construction departments, which were better able than 
ever to undertake а wide range of engineering and construction: work, 
Recent additions had been branches for designing and supervising hydro- 
electric and other water-power developments, water supply systems and 
sewage disposal plant. During the year the increased business in the 
operation of tramways and electric lighting had resulted in the formation 
of a separate department for the management of such concerns, The 
balance available for allocation amounted to £88,812, and in considering 
the distribution of that sum they had to bear in mind that the strong 
position of the company was due to a considerable extent to the building 
up of substantial reserves. During the 103 years of the company 8 
existence it would have paid in dividends £160,708, and had retained in 
tho business £182,787. mainly contributed by the ordinary shareholders 
for the benefit of the company. The directors believed in continuing that 
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poliey of building up reserves, and, therefore, proposed that £15.000 
should be allocated to writing off the balance of the purchase of business 
account, and that £15,000 should be placed to the credit of а new reserve 
for the equalisation of future dividends. They then felt justified in 
recommending a dividend of 7 per cent. for the half-year on both preferred 
and ordinary shares, making a total of 12 per cent. for the year, and that 
a further dividend of 10s. per share should be paid on the ordinary shares, 
leaving £19,812 to be carried forward. 


NEW COMPANIES AND RECEIVERSHIPS. 


rd 


NEW COMPANIES. 


RECORD ELECTRICAL CO. |LTD.) (116,488.)—R eg. June 24, capital 
£20,000 in £1 shares (10,000 preference), to carry on the business of 
manufacturers of and dealers in electrical machinery and appliances, 
electrie measuring instruments, meters, wires, cables, &c., and to adopt 
an agreement between C. W. Von Roemer, J. W. Record and T. J. Boorne. 
Private company. First directors are J. W. Record (man. dir.) and 
others to be appointed by the subscribers. 


TITAN TRACKWORK CO. (LTD.) (116.457.)—Вей. June 20, capital 
£5,000 in £1 shares, to carry on the business of tramway and railway 
track manufacturers, layers and maintainers of permanent ways, 
points, crossings, switches and rails, &c. Private company. First 
directors : S. Osborn. J. P. and W. McKennel (appointed by Samuel 
Osborn & Co.), aud E. Parry and L. W. Costa (appointed by Railway & 
General Engincering Co.). 


RECEIVERSHIPS. 
НПО MFG. CO. (LTD.)—Notice of appointment of H. Dobell, 3, Lom- 
bard.street, E.C., as receiver and manager, by order of Court dated 
June 13, 1911, has been tiled. 


——Á 


CITY NOTES. 


MEMORANDA (June 29).—Bank rate 3 per cent. (March 9, 1911.) 
Price of silver, 2434. рег oz. Consols 79: —79$ for money and for 
account. Consoles Pay Day, July 5; Stock and Shares Continuation 


\ Day, July 12; Ticket Day, July 15; Рау Days, June 30 and July 14; 


Mining Shares Carry Over Day, July 11. 

Prices oF Metats (London).—Copper, cash, 563; three months 
574. Leod, 13% cash, 136 three months. Spelter, 242—243. Tin, 1943 
аш 289; three months. Jron, Cleveland, cash, 46/3, three mouths, 


AMERICAN TELEPHONE & TELEGRAPH CO.— The directors of this 
company have authorised the issue of $50,000,000 of new stock for new 
construction work. А quarterly dividend of 24 per cent. has been 
declared. 

BAHIA TRAMWAYS, LIGHT & POWER CO.— The revenue for May was 
£13,333 (increase £2,625), and the aggregate from Jan. 1, £64,000 (1n- 
crease £11,172). 

COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the Register of Joint Stock Companies on June 23 :— р 

Eaton Telephone Disinfector Co., Electro- Brass Co., Garonue Valley 
Electric Supply Co. 

EASTERN TELEGRAPH CO. (LTD.).—This company announce payment 
on July 15 next of dividend at the rate of 3} per cent. per annum (less 
tax) on the preference stock for the quarter ending 30th inst., and 8 first 
quarterly interim dividend of 11 per cent. on the ordinary stock (tax free) 
in respect of profits for the vear ending Dec. 31, 1911. The transfer 
books of the ordinary stock will be closed from July 7 to 14 inclusive. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH| 00. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended Mareh 31 of 2s. 6d. per share, tax free. payable 5th prox. he 
share register will be closed from July 7 to 14 inclusive. 

NATIONAL ELECTRIC SUPPLY CO. (LTD.)—An interim dividend of 
3s. per share (less tax) on the ordinary shares for the half. year to June 3 
lias been declared. 

NATIONAL TELEPHONE CO., LTD.—Subject to final audit, the directors 
recommend the following — vidends for the half-year to June 80:— 
At the rate of: 6 per cent. on both the preferred and deferred stocks, 
less tax, carrying £200,000 to reserve, and about £18,000 focward. 

RIO DE JANEIRO TRAMWAYS, LIGHT & POWER CO.—A dividend of 
11 per cent. is payable Aug. 1. 

SHAWINIGAN WATER? & POWER CO. (LTD.)—A dividend has been 
declared of 1 1. per cent. on the common stock (equal 5 per cent. per annum) 
for the quarter ending 30th inst. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
appointed July 5 a special settling-day in and granted a quotation to 
the provisional certiticates for a further issue of 20,000 £10 shares, 
fully and partly (£4) paid, of the City of Santos Improvements Со. ие 
and £61,400 4j per cent. debentures of £100 each of the Christehure 
Tramway Board. The Committee have been asken to allow the ine 
issue of £21,000 44 per cent. first mortgage prior lien gold bonds k 
£100 eoch of the Montreal Water & Power Co., and $500,000. addition, 
common stock and $250,000 additional 5 per cent. consolidated firs 
mortgage bonds for $1,000 each of the Shawinigan Water & Power Co 
to be quoted. 
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| Bradford Corporation...... 1,072 Ю | City of рег Cent. Deb. Stock (red.) ...... 511 0 dub as 
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Urban e E оосо. 
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Эма Corporation TEO De da Deb. Stek 
amS..... oo vc “ ооо ооф ео оффе осо осо 
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* No allowance has been made for accrued interest or redemptione 
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‚ Yorkshire Woollen District. 


(a) These MERE are with the corresponding period last year. 
tnus J days, $ Minus 2 days. $ Plus 3 days T Plus 2 days, 
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Car Meter Results. 
THE annual report of Mr. T. D. GOODYER, manager of the 


Croydon Corporation Tramways, whieh was adopted at the 
meeting of the Council this week, furnishes convincing testi- 


mony of the advantages of meters for checking the energy 


consumed by tramears. Mr. GooDYER has also prepared 


a valuable tabular summary, of which we have received a 
copy, of the information he has obtained from 88 municipal 
tramway undertakings with whom he his communicated. 
It appears that no less than 42 of these undertakings have 
fitted meters to a/l their cars, 17 have meters installed on 
some cars, Whilst in 29 cases no use is made of meters. It 
is interesting to learn that ampere-hour meters are in use 
on 38 systems, watt-hour meters on 15 systems, and time 
meters in the remaining six instances. We also notice 
that more than three-quarters of those tramway managers 
who express an opinion of the value of meters in the detec- 
them. 
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AS to the saving of electrical energy, the power con- 

‚ sumption on the Croydon tramways during the 12 months 
ended March 31, 1910, averaged 1-281 units per car-inile, 

and for the year ended March 31st last 0:976 units per 

car-mile, meters having been fitted on all the cars (70) 

since April 22, 1910. It will be seen that the saving in 

energy resulting from the use of meters represents about 

21 per cent., whilst the financial saving is equivalent to 

over £92 per car per annum. It would be interesting, we 

think, if information could also be obtained in such cases 

as to the effect оп the maximum demand made by the 

tramways on the power station. If it were found that the 

maximum demand did not decrease in proportion to the 

smaller output the load factor would, of course, be worse, 

and in consequence the electricity supply department would 

be justified in demanding a higher price per unit, so re- 

ducing to some extent the financial saving which is claimed. 

On the other hand, it must be remembered that the economy 

brought about by car-meters is not contined to energy con- 

sumption, and at Croydon a saving of approximately 26 

per cent. has resulted in respect of brake shoes, whilst 

other economies will doubtless also occur. The effect of the 

smaller energy consumption of the Croydon cars is shown 
in the records of the electricity supply department, the out- 
put for the past vear being actually less than in the 12 
months ended March 31, 1909, in spite of a satisfactory 
increase in revenue 1n the sales for power and heating and 


cooking. ——— 
Ах inspection of the tabulated replies referred to above 
shows what a great difference there is in individual cases 
between the percentage reduction in the energy consump- 
tion per car-inile ; this is doubtless partly accounted for by 
the amount of skill exercised by motormen in the different 
towns previous to the introduction of meters. Thus, in 
Accrington, Brighton, Burnley and Darwen the saving per 
annum did not exceed 5 per cent.; whilst at Bury it was 
about 22 per cent., at Gloucester 21 per cent., at Leith 23 
per cent., at Wolverhampton 20 per cent., and, as mentioned 
above, 24 per cent. in the case of Croydon. A number of 
undertakings have not yet had the meters installed long 
enough to reply definitely in regard to the saving effected, 
but we think the above figures are sutlicient to show that the 
question of installing meters should be seriously considered 
by all tramway undertakers. In this connection the 
London County Council, with about 1,600 cars, have just 
installed 40 ampere-hour meters as an experiment, motor 
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watt-hour meters having been discarded from a number of 
cars as unsuitable for the conditions. It is interesting to 
notice that in the case of this undertaking special arrange- 
ments are necessary owing to the liability to reversal of 
polarity on the conduit routes; and the meters are 
arranged in pairs with ratchet and pawl mechanism. 


азотта d 


Shop Front Lighting. 

THERE is not much doubt that shop front lighting is 
quite an important advertisement of the particular illu- 
minant used, provided, of course, that the effect produced 
is good. The gas companies appreciate this point of view, 
and on that account they are making a special effort to 
carry out as much shop front lighting as possible by 
means of high-pressure gas. To compete with this we have 
incandescent electric lighting and arc lighting; but, gener- 
ally speaking, the question resolves itself into competition 
between what are soinetimes called * gas ares” and electric 
arcs. Mr. A. Н. SEABROOK gave some interesting figures 
of the cost of such lighting with electric атс lamps at the 
meeting last week of the Incorporate | Municipal Electrical 
Association at Brighton. The prospects of the small flame 
аге lamp, to which he then referred, seem particularly 
good for this class of work. There is, however, another 
aspect of the question to which too much attention cannot 
be drawn. Everyone desires, as far as possible, to be 
relieved of unnecessary trouble. —Shopkeepers form no 
exception to this rule, and as they have their time fully 
occupied in earning their living, they naturally prefer to 
give their attention to subjects more p irticularly connected 
with their business than to the maintenance of their 
lamps. 

— 

Gas companies fully realise the importance of this 
aspect of the case. Consequently, they run high-pressure 
mains with branches on the exterior of business premises ; 
and since they undertake the maintenance of the lamps the 
whole system is under their control, and the shopkeeper is 
entirely relieved from trouble and annoyance. [n electric 
are lighting this is often not the case. Electricity supply 
authorities have not the same powers as the gas companies, 
The shopkeeper, if he wishes to use electric light for the 
outside of his premises, probably has to buy his own ате 
lamps, and also to keep them in order. This may involve 
a certain amount of trouble to a non-technical man, and 
consequently when the gas company comes along with an 
offer to relieve him of all responsibility in the matter, the 
shopkeeper feels a strong inducement to accept the “ gas 
arcs.” 

RUN 

From the point of view of competition between gas and 
electricity there 13 no doubt that hiring powers are most 
important, and, further, that too much stress cannot be 
laid upon the necessity of a good business organisation. 
Competition there must always be, aud the sooner that 
electricity undertakings are prepared to meet it the better. 
Mr. SEABROOK went so far as to say that he would rather 
not work in agreement with any gas undertaking; he pre- 
ferred to keep his enemy at arm's length. We do not feel 
that we are prepared to go so far, for competition beyond 
a certain limit is undoubtedly undesirable, and may end 
in no one making any money. The aim of every business 


should be to make money on the most satisfactory basis, 
and if by having some working agreement with the gas 
companies, as the electricity companies have at present in 
the Holborn area, more profit can be made, it appears to 
us that this is the best thing. 


€ 


The Attraction of Cheap Power Supply. 

THE question—When is Electric Power Cheap ?— was 
raised recently at a publie meeting convened at Edinburgh 
for the purpose of considering what steps could be taken 
to advance the industrial and commercial interests of 
Edinburgh, Leith and Midlothian. The offer of cheap 
land, cheap labour anl cheap power supply, and the 
provision of good transit facilities, were all suggested during 
the course of the discussion. That a cheap supply of 
electric power is by no means а negligible asset to a town 
is becoming more and more evident. Mr. А. H. SEABROOK 
was among the first to appreciate this fact, and during his 
sojourn at West Ham that borough experienced a con- 
siderable influx of manufacturing works, attracted by the 
low price at which electrical energy was obtainable. 
Other towns have since experienced the same effect. As 
to what constitutes cheap power, however, it is impossible 
to formulate any fixed defiuition, since it must naturally 
be determined by other factors, such as the cost of fuel in 
the district and the price of competing sources of power. 
Ех-ВаШе MACKENZIE considered that 1d. per unit was by 
no means cheap power and suggested that 4d. per unit 
would be cheap from March to October. This, of course, 
raises the chief dittieulty of the supply authority, that 
whilst the plant standing idle throughout the summer 
months could be employed profitably at such a rate, $d. 
per unit would not usually be sutticient to provide for 
capital charges on the additional plant that would be 
necessary in the winter months, It is, therefore to the 
encouragement of a restricted hour demand that particular 
attention should be paid in such cases, and we think that 
more might be done by supply authorities as regards 
encouraging an electrochemical load which could be 
supplied continuously except for certain hours during the 
winter months. 


————— pull —————— 


Oil Fuel for Steam Boilers.—The Consolidated Gas, Elec- 
trie Light & Power Со. (U.5.A.) are employing in their West- 
port station coal and oil simultaneously for fuel for their boilers. 
Each furnace is provided with four oil burners, the oll being 
delivered to the boilers at 20b. pressure per square in. and 
atomised bv means of a steam jet. Under actual operating 
conditions the maximum boiler outputs obtained during seven- 
hour runs were as follows: With coal 1,188 H.P., with oil 702 H.P., 
with coal and oil together 1445 H.P. It was found that a 
2.000 kw. station load can be carried by each boiler when using 
coal and oil together with as much ease and certainty as 1,200k w. 
per boiler can be carried when coal is alone used. The results 
indicate a gain in output of 663 per ceut. by the use of theoil, 
or a saving of 40 per cent, in the cost of the boiler equipment 
for a given output. The cost of oil for producing a certam 
amount of steam is about 33 per cent. more than that of coal. 


Cable Interruptions. Date of Interruption 


Assab —Perim  ....... — —— HM July 8, 1909 
Malta—Tripoli........... «eene — April 20, 1910 
Latakia—Palura .......... m eene May 26, 1910 
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A National Electric Light Association.—The attendance at 
the recent Annual Convention at New York of this Association 
reached 5,150, or almost double that of the St. Louis Conven- 


tion last year when the attendance was a record one. 


Wireless Telegraphy in Australia.—In reference to the 
advertisement which recently appeared in our columns invit- 
ing applications for the post of wireless telegraph expert in 
Australia, we are able to announce that Mr. J. G. Balsillie has 
been selected for the post and will shortly enter upon his duties. 


Electricity in Textile Mills.—The Council of the Textile 
Institute, Manchester, has decided to co-operate with the Insti- 
tution of Electrical Engineers in an investigation of the applica- 
tion of electricity to the textile industry. In the recent annual 
report of the Council of the Institution 1t was mentioned that 


the Special Committee had held several meetings. 


Long-Distance Telephony.—The * Daily Chronicle" savs 
that telephonic communication was successfully established 
between Paris and Aberdeen, a distance of about 1,000 miles, 
Communication was made by way 


of London, Dover and Calais. It is stated that it was possible 


on Wednesday afternoon. 


to hear quite distinctly and that there was no “ buzzing.” 


International Congress of Applied Chemistry.—The eighth 
International Congress of Applied Chemistry is to be held at 
Washington and New York from September 4 to 13, 1912. 
Papers will be accepted for reading and discussion in the various 
sections, preference being given to those specially adapted for 
international discussion ; and they must be sent in not later 
Preliminary particulars may be obtained 
from the hon. secretary to the British Organising Committee, 
Mr. C. G. Cresswell, Society of Chemical Industry, Palace- 


than July 1, 1912. 


chambers, Westminster, S.W. 


Diversion of Niagara Water—The “ Electrical World” 
mentions that an extension for two years (until June 29, 1913) 
of the present regulations under the Burton law governing the 
diversion of water from Niagara River for commercial power 
has been recommended by the United States Senate Committee 
It was explained that the existing treaty 
with Canada, under which the diversion of water on both the 
United States and Canadian sides is limited, would expire in 
another 10 years, and it is proposed to continue the present 


on foreign relations. 


Status guo for that time. 


Smithsonian Institution —We have received а copy of the 
annual report of the Smithsonian Institution, Washington, 
U.S.A., for the year ended June 30th, 1909. As in previous 
years the greater part of the volume consists of ап appendix 
containing a miscellaneous selection of Papers dealing with 
scientific investigations. Included among these are Prof. J. A, 
Fleming's Royal Institution lecture of June 4, 1909, on “ Re- 


searches in Radiotelesraphy," and the 1909 presidential 


address of Sir J. J. Thomson to the British Association on 


" Recent Progress in Physics." 

Accuracy of Meters.— An interesting report on this subject 
was presented by the Meter Committee at the recent meeting 
of the National Electric Light Association. A table is given 
showing the great improvement in accuracy between the years 
1902 and 1910. During this period the light-load accuracy has 
Increased from 84-4 per cent. to 95-9 per cent. and the heavy- 
load accuracy from 92 per cent. to 98-4 per cent. 

The “ Electrical World ” states that of 7,558 tests of electric 
meters reported to the New York Public Service Commission, 
Second District, in April, 1911, 412, or 5-45 per cent., were 
fast; 6,046, or 79-99 per cent., were accurate, and 1,100, or 
14-56 per cent., were slow. 

New German Patent Law.—The Bill to amend the law on 
the working of patents in Germany has been passed in an 
amended form and came into force on July 1. 

In place of Art. 11 of the Patent Law of April, 1891, the new law pro- 
vides that “should a patentee refuse permission to an applicant for the use 
x the invention in return for reasonable compensation and guarantees, 
the right to use the invention may, if the grant of such permission is 
Tequired in the public interest, be given to the applicant. The right 
may be given in a limited form and be made dependent upon conditions. 
The patent may be revoked (in the absence of international agreements 
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to the contrary) if the invention be worked exclusively or mainly outside 
the German Empire or the protected territories. The attempt to trans- 
fer a patent to another does not avoid revocation. No decision shall be 
come to against a patentee under the new law until after three years from 
the notification of the grant of the patent. 

National Physical Laboratory.— The National Experimenta! 
Tank, which we described in our issue of March 24th, р. 946, was 
formally opened on Wednesday afternoon by the Right Hon. 
Lord Rayleigh, O.M., F.R.S. Sir Archibald Geikie, K.C.B., 
chairman of the General Board of the Laboratory, presided at 
the ceremony. After Lord Rayleigh had delivered an address, 
Mr. А. Е. Yarrow, who, it will be remembered, has given 
£20.000 towards the construction of the tank, emphasised the 
importance of British shipbuilders having such a tank in order 
that they might possess the same facilities for research as their 
foreign competitors. The carriage which tows the models 
along the tank was then started by the Marchioness of Bristol. 
After the ceremony tle various departments of the Laboratorv 
were open for inspection. 

Electric Power Supply at Turin Exhibition.—' The 
Times Engineering Supplement ” mentions that the electric 
light and power required for the Turin Exhibition is furnished 
bv a number of firms by means of machines of different tvpes. 
Water and fuel are provided by the authorities. who will also 
make some payment for the energy. Steam is generated by 
four sets of water-tube boilers, two being of the Tosi type and 
two by Babcock and Wilcox. The engines include a Tosi hori- 
zontal tandem of 600-800 H.P., а Tosi turbine with surface 
condenser, a vertical engine of 500 н.р. with Lentz valves, and 
а 1.200 н.р. turbine by Swiderski, of Leipzig. А two-cycle 
Diesel engine of 1,000 H.P. is supplied by Messrs. Tosi, one of 
400 H.P. by the Société Italienne Langen et Wolf. and а third 
of 1.000 н.р. by Messrs. Sulzer, of Winterthur. The electrical 
machines come partly from the Tecnomasio Italiano Brown- 
Boveri and partly from the Savighano factories. 

Power Factors.—In a Paper presented by Mr. Е. D. New- 
bury at the recent convention of the National Electric Light 
Association a table was given of the power factors of various 
kinds of central-station loads. Among those mentioned were 
the following :—Incandescent lighting with small reducing 
transformers, 90 to 95 per cent. ; single-phase induction motor, 
squirrel-cage rotor, so H.P. to 1 H.P., 55 to 72 per cent., average 
68 per cent. at rated load ; ditto 1 H.P. to 10 H.P., 75 to 86 per 
cent., average 82 per cent. at rated load ; polvphase induction 
motor, squirrel-cage rotor, І н.р. to 10 H.P., 75 to 91 per cent., 
average 85 per cent. at rated load; ditto, 10 н.р. to 50 H.P., 
85 to 92 per cent., average 89 per cent. at rated load ; polvphase 
induction motors, phase-wound rotors, 5 H.P. to 20 H.P., 80 to 
89 per cent., average 86 per cent. at rated load ; ditto, 20 Н.Р. 
to 100 H.P., 82 to 90 per cent., average 87 per cent. at rated 
load ; are furnaces, 80 to 90 per cent. ; induction furnaces, 60 
to 70 per cent. ; electric-welding transformers, 50 to 70 per cent. 
In general, for the average central station load, consisting of 
lighting and motor service. a power factor of 80 per cent. may 
be assumed ; and 70 per cent. for a plant having a large propor- 
tion of induction motors, arc lighting, electric furnaces or elec- 
tric welding load. 

Electrification of the Lapland Railway.— Engineering ” 
states that, m spite of an unusually severe winter, with а 
tremendous downfall of snow, the work on the Porjus Railway 
has been energetically proceeded with, and the work in con- 
nection with the hydro-electric station at Porjus has been com- 
тепсей. The construction of the power line from Porjws will 
be taken 1n hand this month, and part of the line is expected 
to be finished before the end of the vear. The directors of the 
two electric companies who have secured the contract for 
this important railway—Siemens-Schuckert Werke, Berlin, 
and the General Swedish Electric Co.—with other engineers, 
have Just paid a visit to Lapland to inspect the localities and 
undertake some trial ore transports on the Kiruna- Riksgrünsen 
section of the Lapland Railway—the portion which is to be 
electrified. The present large steam locomotives, of the 
so-called “В” type, haul, as a rule, 28 waggons, each with a 
load of 30 tons. The electric trains will comprise 40 waggons 


of the same size, propelled by two electric locomotives, one 
pulling and one pushing, with an aggregate capacity of some 
9 000 H.P., and the average speed will be about twice that of 
the present trains. The increased speed will make 1t possible 
to despatch 12 trains 1n the day instead of the present nme 
trains, without increasing the number of passing places. The 
experimental trains had the weight of the future electric 
trains—that is, 40 waggons—but they were each hauled by 
two locomotives. Negotiations have also been entered into 
with the Norwegian railway authorities about a possible elec- 
trification of the Norwegian section of the line from Riks- 
grinsen to Narvik. 
An Electrical Winding Engine on the North-East Coast.— 
In a recent issue of " The Times Eneineering Supplement "' 
is given a description of an electric winding engine that has been 
installed at Esh Collieries, Waterhouses, co. Durham, by 
Messrs Pease & Partners. The depth of the shaft is 162 ft., 
the time of each wind 15 seconds, the average winding speed 
648ft. per minute, and the time allowed for changing 10 seconds. 
The winding gear is fitted with a coned drum, varying from 
5ft. Gin. to 7 ft. біп. in diameter. The 100 n.H.P. motor 18 
of the three-phase type. and is supplied with current at 440 
volts and a frequency of 40. The motor drives on to the drum 
shaft through a flexible coupling and a train of machine-cut 
helical wearing, The winder is fitted with automatic winding 
сеат. Which, in the event of an overwind, trips the main switch 
and cuts off the supply to the motor, and also operates the main 
ost brakes. This gear also comes into operation in the event 
of a failure of the supplv.and is further fitted with an emergency 
lever. by which it may be brought into operation by hand. The 
switch gear consists of an iron-clad column fitted with a three- 
pole oil switch with overload and no-volta# release; and an 
isolating switch is also provided. This latter is interlocked with 
the main switch and the various doors of the switch columns. 
The controller is of the rising liquid type. the control being 
carried out by means of one lever, which is “off” when in the 
central position. А small centrifugal pump and motor are 
provided on the controller. This set constantly delivers water 
from a storage tank contained in the controller bedplate to the 
tank containing the electrodes. The tank is fitted with a 
rising and falling shutter, which is operated from the control 
lever, and regulates the level of the liquid in the tank. The 
reversing switches are mounted upon the shait that operates 
the controller, and one switch is provided for each running 
direction. The switches are worked by means of a link 
motion from the control lever. 


ae 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. D. Owen contributes an article on “ Brownian Movements.” 


We give a description of the Dunston power station of the 
Newcastle-upon-Tyne Electric Supply Со. This station was formally 
opened on Wednesday. Е 

We continue our account of the Conference on Education and 
Training of Engineers organised by the Institution of Civil Engineers 

At the annual general meeting of the Incorporated Municipal 
Electrical Association at Brighton last Friday the annual report of 
the Council was presented. and the officers for the ensuing vear were 
elected. The new president is Mr. G. Wilkinson of Harrogate. and 
next year's Convention is to be held in that town 

At a аи meeting of the Physical Society. Prof. Ernest Wilson 
read a Paper on * High-tension Electrostatic Wattmeters." 

The intr | EE | 

Э n оо of electricallv-operated stoking plant into gas 
e | pos mues E have very satisfactory results, a large saving 

$1 y m 1 * . ^ ` 

eing effected. Perth Gas Committee recommend its adoption. 

ТІ Е 

je XU nu Ju | * 
E Phe text of the Memorandum issued by the Postmaster-General 
in connection with the Telephone Trensfer Bill is issued. and is 
RH s by the recital of the Memorandum as to the transfer 
s _ ‘ompany’s employés to the State, which was read in the House 
| не on August 9. 1905, during the debate ой the agreement 
or the purchase of the Company's undertaking. 


e Railway and Canal Commissioners have commenced the 

arbitration proceedings in regard to the purehase of the National 
у oo. : 

Telephone Co.'s undertaking by the Postmaster-General. 
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Kingston-on-Thames Council are sending а deputation to Ger- 
many to inspect the works of the M. A.N. Company, in order to 
obtain information of the latest type of oil engine for their electricity 
works. 

Municipal Loans.— Dublin Corporation have received sanction 
to a loan of £50,000 and Eccles a loan of £3.294 for additional gene- 
rating plant. &c.— Willesden Council have also received sanction to 
a loan of £8.000 for mains and services, —1nquiries have been} held 
at Gloucester, Hornsey, Torquay and Aldershot into applications for 
sanction to loans for extensions of the electricitv undertakings.— 
Salford Corporation have applied for permission to borrow £3,000 
for mains and services, and Bath Corporation have asked for sanc- 
tion to a loan of £400. ; ду. 


Parliamentary.—A House of Lords Committee has approved the 
Central London Railway Bill. 

The Metropolitan Railway and the Sidmouth Gas and Electricity 
Bills have also passed the committee stage. 

The Macclesfield and District Rail-less Electric Traction Bill has 
been withdrawn. | 


Companies’ Meetings and Reports. — Amongst the reports and 
meetings of companies are the directors’ reports of the General 
Electric, Chili Telephone & Puebla Tramway, Light & Power Com- 
panies, the Madras Electric Supply Corpn. and Royce Limited, and 
the meetings of the India Rubber, Gutta Percha & Telegraph Works 
Co.. the Marconi International Marine Communication Co., and ths 
Metropolitan District Railway Co., &c. 


к 


OBITUARY. 


Dr. G. J. SToNEY.—We regret to record the death of Dt. Geo. J. 
Stoney. Же... F.R.S.. which took place in London on Wednesday. 

Dr. Stoney was born in King’s County, Ireland, in February, 1826. 
When he left Trinity College, Dublin, he became astronomical assistant 
at the Parsonstown Observatory and subsequently he competed for the 
Fellowship at Trinity, winning the second. place and the Madden Prize. 
Later he was appointed professor of natural philosophy at Queen's 
College, Galway. After five years’ work in Galway he returned to Dublin 
to become Secretary of the Queen's University, where he remained till 
the dissolution of the University in 1882. Аз Secretary of the University, 
Dr. Stoney wrote various reports and minutes on educational matters. 
In 1861 he was elected a Fellow of the Royal Society. His official duties 
curtailed his leisure for scientitie research, but it may be mentioned that it 
was Dr. Stoney who first suggested the now familiar term ^^ electron." 
He 'also made interesting investigations on helium, and he came to the 
conclusion that helium was constantly escaping from the earth. Apart 
from his University distinctions and University work he served constantly 
on the Council of the Royal Society. Lord Lister, when President, 
appointed him one of the vice-presidents. He was a Visitor of the Royal 
Observatory at Greenwich and of the Royal Institution in London, He 
was honorary secretary to the Royal Dublin Soc iety for over 20 years, 
and at the Sheffield meeting of the British Association he was president 
of Section A. He was a foreign member of the Academy of Science at 
Washington and of the Philosophical Society of America. He served on 
the Committee of the British Association which decided on the “ C.G.S.” 
system of units, and on many other committees of the Association. 
Deceased leaves two sons and three daughters. His eldest son, Gerald, 
who has just been elected a Fellow of the Royal Society. is manager of 
the well-known turbine works of Messrs. С. А. Parsons & Co. 

Е. E. BaixEs.— The death is also announeed of Mr. F. E. Baines, 
а former assistant secretary at the General Post Office. Deceased, 
who had been Inspector-General of Mails, Surveyor-General of Tele- 
graphs and Organiser of the Parcels Post, died at Hampstead (Lon- 
don) on Tuesday. He was the author of an interesting work (in two 
volumes) entitled ** Forty Years at the Post Office." 

Joux GiLLEY.— The death is announced of Mr. John Gilley. who 
has been with the Foster Engineering Co. from the commencement. 
Deceased, who was the Company's first outside representative, died 
on June 14 from consumption. Previous to his connection with the 
Foster Engineering Co.. he was on the staff of the Jandus Aro 
Lamp and Electric Со. The many trade friends of Mr. Gilley 
will read this announcement with regret. as he was much esteemed by 
all with whom he came in contact. 


rr NU ML oll 


APPOINTMENTS VACANT AND FILLED. 


Dundalk Urban District Council invite applications for the 
appointment of resident engineer for their electricity undertaking. 
The successful applicant will act as clerk of works, under the Council's 
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consulting engineer, during the construction of the works. Salary 
£250 per annum. Applications to the town clerk (Mr. Mathew 
Comerford), Town Hall, Dundalk, by Monday, July 10. See also an 
advertisement. 

А meter tester and testing assistant is required for one of the elec- 
tricity works of the County Borough of Stoke-on-Trent. Com- 
mencing salary 26s. per week. Forms of applications, &c., from the 
borough electrical engineer (Mr. C. H. Yeaman), Hanley electricity 
works, Stoke-on-Trent. See advertisement. 

,ÁThe Governors of Heriot-Watt College. Edinburgh, require an 
organiser of technical education, Salary £300 per annum. Appli- 
cations to the Clerk. 20, York-place, Edinburgh. by July 24. 

Lecturers in mechanical engineering (salary £100, rising to £170), 
and in chemistry and metallurgy (salary £200. rising to £250) are 
required at the Municipal Technicel Schools, Wolverhampton. 
Applications by July 17 to the Secretary, Education Offices, Town 
Hall, Wolverhampton. я. 

Ап assistant for engincering subjects including mathematics, and 
with some knowledge of chemistry and physies. is required for 
Gloucester Technical Schools. Salary £120 to £140. Applications 
to Mr. В. Leach, Technical Schools, Gloucester. 

Anfassistant science master is required for Waterford Central 
Technical Institute. Salary £100, rising to £130. — Partienlars from 
the Principal. Applications by noon, July 29. 


и“. 
Мг. N. Mudd, late of Trinity College, Cambridge. has been ap- 
pointed lecturer in applied mathematics at the Grey University 
College. Bloemfontein, S. Africa. 
Mr. John W. Hogg. late of the Jandus Are Lamp & Electric Со.. 
has been appointed sales engineer of the electricity department of 
Sunderland Corporation. 


Consequent upon the retirement of Mr. J. J. Steinitz the follow- 
ing staff changes are announced by the Brush Electrical Engineering 
Co. :—Mr. B. Broadhurst is to be general manager. headquarters at 
Loughborough ; Mr. W. Johnstone becomes assistant manager, head- 
quarters in London; and Mr. G. К. Wood (at present works 
manager at the Witton works of the General Electric Со.) has been 
appointed works manager at Loughborough. 

Mr. G. Waring has been appointed shift engineer at Eccles elec- 
tricity works. 


INSTITUTIONS AND SOCIETIES. 


Iron and Steel Institute.—A preliminary programme of the forth- 
coming annual meeting of the Iron and Steel Institute. which is to 
be held at Turin on October 2nd and 3rd, has been issued. Arrange- 
ments have been made for members resident in Great Britain to 
travel together. A special train leaves Holborn Vieduet Station at 
9:30 a.m. on Friday. September 29th ; Friday night will be spent in 
Paris and Saturday night at Aix-les- Bains. Turin. will be reached 
in the evening of Nunday, October Ist. Among the Papers to be 
read are: “On the application of electrics! energy to the manu- 
facture of iron end steel in 10у, by Cav. Ing. Remo Catani: 
" On the autogenous welding of metals.” by Dr. Francesco Carne. 
vali; “On the physico-chemniesl properties of slags.” by Prof. 
J. H. L. Vogt. From Wednesday, October 4th, to Monday. October 
16th. a tour in Italy hes been arranged. including Genoa. Rome. 
Naples, Florence and Milan. The party will leave Milan on Monday. 
October 16th. spend the night et Montreux, lesving the following 


evening by special train for Boulogne and. London. 


Institute of Metals.—' The fifth volume of proceedings of this 
Institute hes just been published. The major portion of the 
“ Journal | consists of 2 series of Papers read at the annual general 
meeting of the Institute in Jenuary last. Among these Papers аге: 
“А New Critical Point in Copper-Zine Alloys; Its Interpretation 
and Influence on their Properties," by Prof. H. С. H. Carpenter and 
Мг. C А. Edwezrc;; " Some Practical Experience with the Corro- 
sion of Metals,” by Engineer Rear-Admiral J. T. Corner, С.В. ; 
" Some Tests on White Anti-friction Bearing Metals,” by Mr. H. J. 
Humphries end Prof. С. A. Smith; " The Adhesion of Electro- 
deposited Silver т Reletion to the Nature of German Silver Basis 
Metal," by Prof. А. McWilliam and Mr. W. В. Barclay ; and " The 
First Report to the Corrosion Committee. by Мг. С. D. Bengough. 
Particulars are also given of the newly-formed Birmingham branch | 
of the Institute. whilst abstracts of Papers releting to the non- 
ferrous metals and the industries conneeted therewith are continued 
in the present volume. The Institute having recently become an 
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incorporated institution, the concluding section of the “ Journal ~ 
| is devoted to the new memorandum and articles of association <- 
there also appears a list of members of the Institute. 


EDUCATIONAL NOTICES. 


University of Sheffield.—The faculty of applied science comprises 
the departments of engineering. metallurgy, coal mining and archi- 
tecture. "The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence Oct. 4 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 

City and Guilds Technical College.—This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists and for engineering pupils who desire to 
supplement their practical training bv a two vears’ course of instruc- 
tion in the principles of engineering science. The instruction is 
mainlv given in the various laboratories, most of which have been 
recently re-equipped. The subjects of the entrance examination 
are mathematics and English, but the matriculation of any British 
University is accepted. The courses in electrical апа mechanical 
engineering cover а period of two vears and those in chemistry three 
years. There are also arrangements for three-year courses in 
engineering. Particulars at the college. Leonard-street, City-road, 
London, E.C., or from the Citv and Guilds of London Institute, 
Gresham College, Basinghall-street, London, Е.С. 

Heriot-Watt College, Edinburgh.— "This college gives theoretical and 
practical training for mechanical, electrical and mining engineers. 
technical chemists, е. The training for engineers consists of three 
years in the college and three vears apprenticeship. on the sandwich 
svstem. in a local engineering works. Further information may be 
obtained from the Principal of the College. Мг. А. P. Laurie, M.A., 
D.Sc., or from the Heriot Trust Offices. 20, York-place. Edinburgh. 

University College, Reading.—An endowment fund of £200.000 
has been presented to this college so as to enable the Council within 
the next four years to apply for a charter of incorporation as an 
independent university. The donors are Lady Wantage. £50.000 ; 
Mr. G. W. Palmer and Mrs. Palmer, £100.000 ; and Mr. Alfred 
Palmer. 430.000. Mr. Alfred Palmer has also decided to present the 
college the freehold of 4 aeres of land adjoining the main college site, 
and now used for horticultural purposes by the college under lease 
from him. 

University College, University of London.—4A gift of £30,000 
towards the construction and equipment of the new chemical 
laboratories at University College has been made by Mr. Ralph 
C. ;Forster. who had previously given £1.500 to complete the 
purchase of the site. 

Bootle Municipal Technical School.—The late Mr. Thos. Davies. of 
Bootle, has left £1.000 for a senolarship in applied electricity or engi- 
necring at the Liverpool University. 


ARRANGEMENTS FOR THE WEEK. 


THURSDAY, July 13th. 
TRAMWAYS AND мент RAILWAYS ASSOCIATION. 

Annual Congress at Edinburgh. Papers оп " Transfer Fares," by 
Mr. С. W. Shepherd, J.P. (General Manager, Edinburgh Cor- 
poration Tramways); and А Few Reasons why Electric Trac- 
tion in England remains Stationary," by Mr. G. H. J. Hoogh- 
winkel. 

FRIDAY, July 14th. 
TRAMWAYS AND LicuT RAILWAYS ASSOCIATION. 

Congress at Edinburgh. Papers on © Notes on Tramwav Problems," 
by Mr. С. W. Malhana (General Manager, Liverpool Corporation 
Tramways): and Tramways and Light Railways Legislation 
of the Future” by АМ. W. Ivey (West Ham Tramways: 
Committee). 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. Н. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, July 10th to July 1th.— Headquarters will be open from I0 a.m. 


to 4 p.m. i 
Saturday. Шу 15th. КЕ s rcs 7 tachment will parade at Headquarters 
at 3 рам. Dress: Service dress, drill order. with water bottle and 


haversack. Arms will be issued before this parade. 
Plymouth Detachment will parade аз above at 0:30 a.m. 
be issued before the parade. 


Arms will 
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BRIGHTON CORPORATION ELECTRICITY SUPPLY 
AND TRAMWAY ACCOUNTS. 


The Brighton electric supply undertaking has been in opera- 
tion for 19 years, and is noteworthy for the large output per 
head of population : and as Brighton 13 Бу no means an indus- 
trial town. Many engineers may be surprised to learn that the 
output for power last vear amounted to nearly 11 million units, 
exclusive of over 2 million units supplied for electric traction. 
In Ins report upon the accounts Mr. J. Christie, engineer and 
manager of the undertaking, draws attention to the fact that 
the motor load must be approaching saturation point, but he is 
optimistic аз to developments in electric heating and cooking, 
aid anticipates that it will shortly be necessary for his Com- 
mittee to consider what steps should be taken to meet the 
probable requirements of consumers in this direction. 

In common with the inajorikv ci ocher enzineers, Mr. 
Christie believes that the low-weier mark in the progress of the 
electric supply undertakings brought about by the general use 
of metal filament lamps has been passed. In view of the fact 
that the output for private lighting last year at Brighton in- 
creased by 107.880 units, and row stands at 4.193,70] units, 
there are good grounds for this opinion. As regards the total 
output of 10,285,680 units, this shows an increase of 132 per 
cent. over last vear's figures, the traction supplv accounting for 
an increase of 84,804 units, whilst the special contract supply 
to the railway company and others has increased from 812,805 
to 1,502.536 units. In connection with the supply to the tram- 
wavs the price рег unit has been reduced from 1:35d. to 1:24. ; 
and taking into consideration the condirions of the supply, 
Mr. Christie believes the tramway department now have 
the benefit of the cheapest supply of electrical energy in the 
country. Indeed, he does not consider it possible to make anv 
further concessions until the costs of generation have been 
materially reduced. 

During the past vear 21 additional motors have been hired 
to consumers, bringing the total number of motors now on 
hire to 210, representing 1.011 m.p. The total number of 
consumers connected to the mains at March 31st last was 5,239, 
219 new services having been laid during the vear. This alone 
shows that the department is making good progress. 

From the analysis of the accounts viven below it will be seen 
that the total cost, excluding capital charges, has slightly 
increased, one or two of the items standing at a higher figure 
than a vear ago. It should be noted that. on the average, lld. 
per ton more has been paid for coal than was the case last vear. 
Which is equivalent to 41.108 on the quantity used. Due, 
however, to a better load factor and various economies in the 
operation of the plant, the weight of fuel consumed per unit 
S dune de red ea fm BAS, 

26 1. к. этапе the increased price. The 
large Increase 1n the cost of repairs and maintenance is due to 
alterations of the high-tension switchgear, oil cooling, hot well 
and circulating water pipe systems and repairs to sea defences. 
Phese tems are, of course, exceptional, and will result in the 
plant being brought up to date, so that the benefit will be 
reaped in future vears, 

The maximum load on the feeders was 5,140 kw., the load 
factor being. therefore, 22-8 per cent., as against 21-8 per cent. 
last vear and 20-1 per cent. in 1908-9, This steady increase in 
the load factor must be very vratifvine to Mr. Christie, 

As regards the prices obtained for energy, mention has 
already been made of the charge for energy supplied to the 
tramways. The lighiiug supply brought in an average revenue 
ot 5.444. per unit, the power supply 1074. per unit, pubhe 
hehting 175d. per unit, balk supply to Aldrineton and Hove 
1-53. per unit and the contract supply 0-730. рег unit, the 
average for the whole output being 208d. per unit, 

Turning now to the financial results, the total revenue from 
all sources Was £98 821, an increase of £4.566 over that of the 
previous year, Working expenses absorbed 50 per cent., or 
{40.995 of this, and after providing for capital charges, фе. а 
net surplus of £4,751 is shown, as against £6,251 last year. 
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Mr. Christie concludes his report by strongly recommending 


that this surplus be transferred to supplement the reserve fund, 
which at present stands at £12,993. 
essential that this fund should be conserved and brought up to 
the full statutory limit at the earliest. possible date. as un- 


doubtedly heavy calls will have to be made on it in the near 


future for the re-piling of the quay wall. Also, in view of the 
great strides being made in turbine design, if the undertaking 
is to be kept up to date he thinks it would be advisable, in the 
best interests of the department, to spend a portion of the 
reserve in reconstructing the old turbines in turn, as funds 
permit. in order to reduce thetr steam consumption. 

We give below an analysis of the accounts for the vear ended 
March 31, 1911, together with the cost per unit sold for each 
item, the latter figures for the previous vear being also given :— 


Cost per unit sold. 


Generating Costa. 1910.11. 1909.10. 


КӨР ооо a £16.079 ... 0:34. ... 0404. 
Oil, waste, stores, фена. $12... 0.024. ... 00-014. 
Wages at забот, оона 5.666... өза. ... 90-154. 
Repairs and maintenance .................. 6.123 ... Ота. ... 0-034. 
Total Generating Costs .................. £28.GN3 0.674. 60-644. 
Distribution Costs. 
Repairs of mains, meters, transformers, 
Motora, (CUI Lern sepe И EET TRE £2.710 ... 0:064. ... 0-06d. 
Total Distribution Costs .................. £2.710 ТЕШЛЕ 09-064. 
Management Ccsts. | 
DU IOS, К О ОКЕ КО ЕСЕ £5.124 ... 0:12d. ... 0:13d. 
Stationery and ргїйїїпр...................... Ito... — .. — 
Consulting engineer „ааа. 1.000... 0.034. ... — 
О E 209... OOld. ... 0-01d. 
Law and compensation ............. cec б... — s — 
General establishment and miscellaneous 1,287 ... O-O3d. ... 0-024 
Total Management Costs ............... £7,N3] ө. — 0-16d. 
Rents, rates and taxes................. sees £4,087 ... 0-104. ... 0114. 
TOTAL COSTS (ex capital charges and publie 
lamps) ......... D £43,311 ... 1-21d. ... 0:391. 
Public Лат ра „ыл и ны ашды, QOEÉLO00 .. — 2. — 
Work executed for consumers............... £1,581.... — .. — 
Capital Charges. 
РЕАГЕНСИ ОА 618.931... (44d. ... 0514. 
Sinking fund.. £25,583 ... 060d. ... 0-69d. 
Total Capital Charges ..................... $44.514 1040. L20d. 
aD — 
TOTAL COSTS (including capital charges and 
publie lamps) .......... eee. 293,906 ... 2.194. ... 234d. 
Revenue. 
Private lighting иена, лз. — м 
и (eon ule m миь OS 
Special contracts and bulk .................. 4M... — s — 
jd RT MM 10116... — .. — 
ig d au TNT 12.044 — T 
Meter and motor rents а. 3,017 . = je 
Sundries (less bad debts). аа. 1.728. E m 
TOTAL REVENUE (less bad debts) ......... 298.657  231d. 2514. 
Balance ао нанын £4,751 02а. 0134, 


The capital expenditure during the 12 months ended March 
3156 last was £23433, making the total capital expenditure to 
that date £824,186. The various items included in this total 
are set out below, together with the cost per kilowatt oi plant 


installed :— Per kw. 
Total installed. 
КИНИП еа о. £17,946 ... £25 
EXIIT NCC 149.559... 20-7 
о лена 330.305... 465 
un m КК ИО НИМО ЫЕ 254.020 Зэ 


МОГ: AUG шы ы ао m EH 
Motors for hire qw" 
Change of voltage оо ааа а 
Purchase of patent rights EIST ыз АРУ 
Engineers commission. ааа 1.497... 0:2 
СОСО ОРАТИ е о а лан 250... Ol 
Clone tal expense: ое Ж es ui 
Purchase of company’s undertaking .......... ees. ӨП... 7 
Parliamentary eX penses 1.550 ... 2 


41.711 ... 58 
NUM ... 02 
4.203 се. OG 


€9*9996085282069069820829280€*99999»49»94€499 


ооо соо ооо в оо ооо ооо ое соо о 


£524,156 £1144 


He considers 1t is most 
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ELECTRIC TRAMWAY UNDERTAKING. 

Although this undertaking has been handicapped in several 
ways during the pas! year, it is yet able to show a profit of 
£137 on the year’s s working. In the first place, as Mr. W. 
Marsh, the engineer and manager, points out in his annual 
report, no Easter was included in the 12 months ended 
March 31st last, whilst the previous period of 12 months 
included two Easters. In view of the absence of the extra 
traffie which is alwavs a feature of the Easter holidavs, although 
the revenue for the уеаг showed a decrease of £171 compared 
with the previous vear's figure this result was not unsatis- 
factory. À number of passenger shelters have been erected 
In various parts of the town, and the whole cost has been 
charged against the vear's revenue. The advertisements, 
however, bring in more than sufficient revenue to light and 
maintain the shelters. 

Mr. Marsh mentions that the cost of repairs and renewals to 
the permanent wav has been increasing somewhat rapidly of 
recent vears, and the maximum has not been quite reached. 
The fieure for 1910 was £5,551, and И 13 very satisfactory to notice 
that the whole of the renewals have been paid for out of the 
year's revenue, without any calls on the reserve fund. The 
undertaking has 17 acres of paving to maintain, and Mr. Marsh 
thinks few other tramw ay undertakings are so severely handi- 
capped in having had the track paved with an inferior kind of 
wood. Granite paving is now being installed on several routes. 

The number of car-miles run during the 12 months ended 
March 31st last was 1,126,676, 10,708,184 passengers being 
carried, апа 2,023,109 units of electricity being used (г.е., 1-79 
per car-mile). The average traffic revenue per car- -mile was 
10-46d., and the working expenses 8-02d., or 74-23 per cent. of 
the receipts. We give below an analvsis of the working ex- 
penses, together with the cost per car-nile of each item :— 


Per 
Traffic Expenses. car-mile. 
Superintendence ............. Monete e С £144 ... 0-034. 
Wages of motormen and sonde tors а 9,80] ... 2.084. 
Wages of other traffic employes а.а 541... 0.114. 
Cleaning and oiling cars „и eese 862 ... 0-18а. 
Cleaning track — ........ ааа 309... 0-54. 
Fuel, light and water for depots .................. inest 129 ... 0-03d. 
Ticket CHECK. И ri d Sen вени нан 894 ... (19d. 
СОО и etes tes ipe etn tuus Mts 359... 09-954. 
Miscellaneous. и она аа pubs 154... 0:084. 
Total Traffic Ехрепвев................................. &13.253 2.524. 
Repairs and Renewals 
Permanent Way one ИЯ £5,054 ... 1.184. 
Electrical equipment of Пре... 452... (10d. 
Buildings and fixtures .......... emen 207 ... 0.064. 
Machinery abd- дао рен анса oes 153 ... 0:034. 
DUEB. ола MD ES 3,0930 ... 0:844. 
Total Repairs and Maintenance..................... £10.386 2:2 Tq. 
Management, &c. 
Xu MN £1.018 ... 0.234. 
DIOTE CUNG NON О ОЛ ККК РВУ Е 163 ... 0.034. 
Printing and SUMO OLN: аа ones i cati 135 ... 09-034. 
Fuel, light and water for otlices а 90 ... 044. 
Law charges PET ear yom ann nad 7... Ооа. 
Accident and fire insurance oo... uses 4503 ... 0164. 
Nl Me 0$... 00-194. 
Miscellaneous — ...cccsccscasesscoesececescsccascesseveseuses то... 0.194. 
Total Management. &с.................................. £3.016 (83d. 
Power Expenses 
Current at 1-2d. per unit... £10,115 ... 2:16d. 


ee ee oe mea 


TOTAL WORKING EXPENSES (ex. capital charges)... £37,670 8:02d. 


Capital Charges. 
$1.91... IL: 69d. 


Interest Р unu e Foe e Get p E SE DeL 
С ТОТОЕВ 9,022... Гота. 
Total Capital Сһагреѕ................................. 1240... 2-76. 
TOTAL EXPENSES (inc. capital CHAT@OS) м £50,610 ... 10°78d 
Revenue : P í d 
Traflic мн cT ОКТО КТЕ КОО £49.124 ... 10-464. 
Advertisements, И Е НЕ 1.623 ... 0:354. 
TOTAL REVENUE ............................................. £30,747. 10874. 
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Bai EE а £137 ... 0-034. 


HIGH-TENSION ELECTROSTATIC WATTMETERS.* 


BY ERNEST WILSON. 


It is well known that the quadrant electrometer can be used as а 
wattmeter on alternating-current circuits, and various methods have 
been devised for connecting it to the mains. The usual method is 
to impress upon the quadrants an E. M.F. proportional to the current 
in the main circuit, and to impress upon the needle either the voltage 
of the mains or a voltage proportional thereto. This is accom- 
plished by passing the main current through a non-inductive shunt 
and connecting the quadrants thereto, and using a potential trans- 
former when the voltage of supply has to he subdivided. The draw- 
back to this method is that usually about 1 volt is required across 
the shunt, and when very large currents have to be dealt with the 
energy dissipated becomes large. Аз an alternative, “series” or 
“current” transformers can be employed, in which case the drop 
between the terminals of the primary сой ean be very much reduced ; 
but when considerable accuracy is required, especially оп low power 
faetors, this method is not reliable. 

'The use of а quadrature transformer whose primary winding is in 
the main circuit has been successfully developed by Dr. W. E. 
Sumpner in connection with iron-cored instruments.| Itihas also 
been developed in connection with electrostatic wattmeters, $ and а 
diagram of one set of the connections is given in Fig. 1. In this 
diagram Q is the electrometer, whose moving system is connected 
to the ends of a non-induotive resistance, R, which is in series with 


У 
К 
Q 
dV 
dt 
R dA 
dt 
< 000000 QT 
00000 
Fig. 1. 


a condenser, К. across the supply mains. The quadrants of the 
electrometer are connected to the terminals of the secondary circuit 


of а quadrature transformer. QT. "7035 
The action of this instrument depends upon the equation 


(ef Гт. M [ТУ dA 
s Сум 1 [era № 


in which V is the voltage of the supply mains, А the amperes in the 
work circuit, f the frequency ot supply and T the periodic time. 

The condenser ean also be replaced bv an inductive resistance, 
The arrangement shown in Fig. 1, however, has the advantage that 
the condenser K can be designed to withstand very high voltages, 
but it is only strictly aceurate on sine curves. A numberof experi- 
ments made with varying wave-forms showed that it is fairly reliable 
with approximately sine curves. The alternative arrangement has 
the disadvantage that it involves an inductive resistance capable of 
withstanding very high voltages, but it is independent of variation 
in wave-form. Each of these types 13. of course, afllicted with the 
error arising from the proportion of the tota! voltage V to the voltage 
across the non-inductive resistence В. which on very high voltage 
systems becomes very small. 

Fig. 2 shows in diagrammatic form a high-tension wattmeter whose 
moving system is directly connected to, and experiences the full 
voltage of, supply. The quadrants are connected to a small air- 
cored. generator, G, which rotates in a magnetic field produced by 
and proportional to the current A in the work circuit. This genera- 
tor is driven at known speed by a small motor, which can be either 


* Abstract of a Paper read before the Physical Society. A brief 
account of the discussion that followed the reading of this Pay er 
appeared in THe Evectricray for May 19, p. 212. 


t ** Journal" 1. E. E., 1908, Vol. XLI., p. 227. 
t British Patent Specifications 25,512, 1905, and 2,707, 1964. 
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direct or alternating current. It was found that when the voltage | 


V impressed upon the moving system is of the order 20.000 volts or 
more, the quadrants require a considerable voltage in order that 
accuracy and stability may be secured. In addition, the brushes 


transformer action. The following are a few particulars of one form 
of generator which has yielded good results: The armature is of the 
two-pole type. and is wound with 100 sections, each having 50 turns 
and an area for magnetic flux of 130 square ems. The commutator 
has 100 parts. The field coil is built up of copper strip 2in. deep 
by „l-in. thick, and has four sections connected to blocks in such 
wise that thev can be used in parallel or series or parallel-series 
groupings. The number of turns per section is 10. The speed of 
rotation is 3,600 revs. per min., and is registered by a Hartmann & 
Braun speed counter, capable of detecting a variation in speed of 
0:3 per cent. The curve of voltage between the generator brushes 
was determined for various positions of a rotating contact-maker 
fixed to the shaft of the alternator and compared with the curve of 
current in the field coil. The agreement was as close as could be 
demonstrated by the method of test. 

The electrometer in its first form resembled Lord Kelvin's quadrant 
electrometer. The suspension was made of phosphor-bronze strip. 
and the vanes, two in number, were each 10} in. long by about 4 in. 
broad at their widest part. In a later form of the instrument the 
quadrant pairs are the moving system, and are suspended by 
phosphor-bronze strip between two fixed sectors, which are heavily 
insulated and capable of withstanding several fold the normal vol- 
tage of the instrument. The suspended quadrants are 91 т. in 
diameter, and are 1} in. from the fixed sectors, the instrument being 


of the generator have to be carefully adjusted so as to eliminate 


Ето. 2. 


designed for 15.000 volts. The instrument obeys the straight line 
law, is accurate on low power factor and has a sensibility such that 
on а scale 50in. distant from the mirror, the killowatts per milli- 
metre deflection are 1:82 when the generator field coils are four 
In series. | | 

A further piece of apparatus, depending upon the charging of 
condensers in parallel and the placing of them in series, has heen 
used for multiplying a small voltage produced by the passage of the 
main's current through a low resistance shunt. 
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A NEW SECONDARY CELL.* 


BY D. J. BLOCK. 


It is à well-known fact that on electrolysing the halogen salts of 
zinc, cadmium, cobalt, nickel, iron, tin or copper, the metal is depo- 
sited at the cathode and the halogen at the anode, but no attempt 
appears ever to have been made to recombine these elements so as 
to recover, as kinetic energy, the potentiality degraded by their elec- 
trolvtie dissociation. — The cell herein described is design 
or store the halogen so eliminated within the body of 
to secure such an ionic emplacement as will. bv recombination 
return approximately all the energy used in effecting dissociation. ' 
ar i (see diagram) consists essentially of a zine cont 

wis”) Which serves as the cathode element ; а paste, " D," of ground 
Or granular carbon impregnated with an aqueous solution of ferric 
hydroxide. zinc bromide and zinc chloride ; and an anode of porous 
carbon, “С,” surrounded with cloth asbestos, the purpose being to 


signed to retain 
the anode and 


* Abstract of a Paper read before the Ame 


: rican Electroch ` 7h 
Society. emical 


aiming jar 


form a carbonaceous wick to support the bromine against gravity, 
and to condense the chlorine. This is accomplished by using. in 
addition to the asbestos cloth, a specially prepared form of charcoal, 
which is able to retain within its pores about 200 times its volume 
(three-quarters of its weight) of chlorine gas and a larger quantity of 
liquid bromine. The mechanism of reaction is as follows :— 
Anode. 
——— ——. -- —————-4 
15ZnCl, + 3ZnPr, + ISH,O + 12Fe(OH).— 
On Charging 
18Zn + 12Fe( OH)» + 30HCI 6ВгНО, 
The ferric hydroxide then neutralises the bromic and hydrochloric 
acids, giving ferric bromate and ferrie chloride. thus : 
30HCl + 6BrHO, + 12Fe(OH).— 


On Discharging 
10FeCls + 2Fe( BrO.). + 36H,O. 


The ferric bromate and the ferrie chloride are potentially equal to 
bromic and hydrochloric acids. The six molecules of bromic acid 
lose their 18 atoms of oxygen to the 18 atoms of zine; the bromie 
acid becomes hydrobromic acid, and the zine oxide so produced dis- 
solves in the hydrobromie and hydrochloric acids hydrolysed from 


SECTIONS ОЕ CELL. 


their ferric salts, giving back the original chloride and bromide of 
zine, without the evolution of hydrogen and polarisation, thus : 
18Zn + 1OFeCh: + 2Fet BrO ). 36H ,0— 
15ZnCl, + 3Zn Dr, + 12Fe(OH), + 18H,0. 

Some ferric chloride, not shown in the equation, is present to hold 
up the hydroxide and, in addition, a suitable substance is used to 
increase the conductivity of the electrolyte ; neither of these inter- 
fere with the mechanism of electrolytic or chemical action, and con- 
sequently are omitted from the equation. 

The first of these cells constructed had a cathode of iron and an 
anode of carbon surrounded with a paste of the haloid salts of iron. 
This developed surprising voltage irregularities, both on charging 
and discharging, due to the fact that the halogen salts of iron exist 
in two modifications. This is true also of tin and copper, so that m 
the selection of a cathode material for a second cell we were limited 
to lead. cobalt, nickel, cadmium ог zinc. Of these, the latter was 
selected as best adapted to the purpose, although a cobalt cell is now 
under construction. | | | 

The zine-carbon type of brom-chlorine accumulator cannot yet be 
considered a commercial success, the first of these cells having at- 
tained an electrical eflicieney of but 28 per cent. This was largely 
due to high internal resistance, and has, in а measure, been overcome. 
One of the newer of these cells, now under test. shows an efficiency of 
nearly 52 per cent. However, this tvpe of secondary cell has many 
desirable features, the chief of which, perhaps, is its light weight. the 
cell herein. described developing one actual horse-power-hour per 
15 №. weight; the cost is low; no loss of energy due to hydrogen 
formation at the cathode can occur; and obviously, because of the 
neutral or weakly basic character of the electrolyte, the charged cell 
may be placed aside for long periods without loss of energy due to 
the corrosive action of the electrolyte. 
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THE DUNSTON POWER STATION OF THE NEWCASTLE-UPON-TYNE ELECTRIC 
SUPPLY CO. 


INTRODUCTION. GENERAL ARRANGEMENT. 


In an article in THE ELECTRICIAN for January 13th, 1911, Тһе design of the station provides eventually, as will be seen 
-we described what the Newcastle Electric Supply Co. were | from the diagrams herewith, for three boiler houses each with 


doing as regards providing collieries on the North-east Coast with | its own coal store, which will extend along the longer side of 
the engine room. The buildings are steel 


framed structures, and a minimum of brick- 
work has been used in their construction. 
All the main switchgear is placed in an entirely 
separate building some 150 yards away from 
the engine house. This arrangement, it is 
considered by the designers, has allowed not 
only a very light and convenient engine room 
to be erected, but what is more important, 
it has allowed the cables to be taken into 
and out of both sides of the switch house, 
thus facilitating the arrangements made for 
future extensions. 

The ‘“ unit” system has been used 
throughout the Dunston station. That 
is, there is one coal store, one boiler 
house and one set of coal-handling plant 
for every eight boilers; and one boiler 
house containing eight boilers to every 
two turbo-alternator units. Further, there 
is one main steam pipe, one feed-water 
pipe, one hot-well feed pump, and one 
set of ash-conveying plant for each set 
of four boilers. There is one economiser and one coal 
shoot for every boiler; and each turbo-alternator has its 
set of engine-room and  boiler-house auxiliaries, 


Fic. 1.—V1Ew or Duxston POWER STATION, WITH COAL STORE. 


‘electrical energy. The activities of the Company are not, 
however, limited to collieries; in fact, they have upon their 
mains such varied consumers as shipyards, engineering and 
‘chemical works, as well as lighting, heating 
and cooking; the total connections, in fact, 
amount to some 150,000 H.P., a load 
which is spread over an area of 1,000 square 
miles, extending from Blyth in the north to 
‘Guisboro’ in the south, and westward from 
‘the coast to Consett and Bankfoot. 

This enormous area is, of course, not 
‘supplied from one, but many stations, the 
‘principal of which is the well-known steam- 
driven plant at Carville-on-Tyne. Others, 
employing waste heat as a source of energy, _ 
are to be found at Blaydon, Newport, 
Weardale, Bankfoot and Bowden Close. 
It recently became necessary, however, to . 
‘erect another steam-driven station, and a 
site at Dunston, on the south bank of the 
Tyne, was chosen. This site is about 
three miles from the high-level bridge at 
Newcastle and about eight from Carville. 
‘There is plenty of land at present avail- 
able near by, and, as a result, works which 
are likely to require a supply of electric 
power are being attracted to the district. 
Dunston is also convenient geographically, 
being at the opposite end of the network 
from Carville. The Company's cables, which 
run down each side of the Tyne, are con- 
nected at Carville by a tunnel under the 
river and higher up the river at the High 
Level and King Edward Bridges. Further, 
the site is exactly opposite the Elswick 
Works of Messrs. Armstrong, Whitworth & uu К | 
“Со. Coal supplies, too, can be obtained with equal facilities | the motors driving these auxiliaries being supplied with 
from both the Northumbrian and Durham coalfields, and péwer from a separate transformer whose primary is fed from 
-condensing water is plentifully present in the river. the particular unit concerned. It would appear that sub- 
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a a division could go no further. The design of the Dunston 
power, station: has, further, in general been carried out accord- 
ing to the ideas formulated by Messrs. C. H. Merz and W. 
McLellan, in their Paper on * Power Station Design," which 
was read before the Institution of Electrical Engineers in 
1904 (see THe ELECTRICIAN, April 29th, 1904). 


NER COAL SIDING 


"x SYSTEM OF SUPPLY. 

The station generates three-phase current at a pressure of 
5,750 volts and a frequency of 50. It is a steam-driven 
station, the steam pressure used being 200 lb., whilst super- 
heat is employed, so that the working temperature is prac- 
tically 570°F. Dunston station has been designed on à 
50,000 kw. basis, that is, six units with a nominal output of 
8,000 kw. will eventually be installed, though their maximum 
capacity will be 10,000 kw. Four units have been provided 
for as a commencement, and three of these are already installed. 
If further extensions above 50,000 kw. are necessary à new 
station will have to be built, and adjacent land has been taken 
up for this purpose. | 

As mentioned above, the “unit” system has been followed 
throughout. "There will be a separate boiler house for every 
two generating units, that is to say, there will be eventually 
three boiler houses, although only one of these has so far been 
conipleted. The boiler house taken as a unit will contain 
eight boilers, four on each side of the central gangway, but 
the design is such that three of these boilers will be capable of 
supplying sufficient steam for driving a generator unit at full 


load continuously. 


BorLER HOUSE. 

The boiler house is arranged with several floors, as will be 
noticed in Fig. 4. It includes first a very roomy basement, 
18 ft. 6 in. high. Into this basement ashes are delivered from 
the boilers, and here, therefore, are placed ash bunkers, one for 
each boiler, and of capacity sufficient for storing the ashes 
obtained in 14 hours’ working of the station at full load. This 
means that at ordinary loads ashes need only be cleared once 


ENGINE House, BOILER HOUSE AND Солт, STORE. 


E | in every 24 hours. In connection with this scheme, arrange- 
= | ments have been made so that the ashes need be handled аз 
= | little as possible. They are removed in trucks from the ash- 
Е house bunkers. These trucks are then raised by electric lifts 
к „ | to the ground floor level. Next they are dumped into a large 
| cp ese = | overhead bunker, which is used for ashes alone, and one of 
| ‘i Heb gil 5 which is provided for each boiler house. This overhead bunker 
5 |. ЖН Я | is of such capacity that 2 or 3 tons of ashes can be stored in it. 
E | Y 2 o| z A railway siding runs underneath it so that ashes may be taken 
=; 4 | away by rail or removed in trucks to the quayside and there 
ug E | dumped into barges. А view of the station with its coal store 
wy] & | is given in Fig. 1. 
So 1 Above the ash-house, on the next floor, are placed the boilers 
ч? + | themselves, these being, as mentioned above, grouped in pairs. 
S|} < | Each boiler, however, has its own superheater and economiser, 
ES though, as regards the fans and chimneys, the unit 13 again & 


pair of boilers. The fan and chimney for each double unit are 
placed directly over the corresponding boilers and the econo- 
misers are placed over the boilers in pairs. 

Automatic operation 1з used for supplying the necessary 
coal to these boilers. Over the centre of each boiler house are 
arranged enormous coal bunkers which are capable of holding 
а week's supplv of coal, assuming the whole station to be run- 
ning at an average of half load during that period. 

As regards the delivery of coal, it is first dumped into receiv- 
ing hoppers by means of bottom dumping trucks. Next it is, 
if necessary, passed through a coal-breaker, and it is then lifted 
by means of a conveyor to the hoppers. This conveyor 13 
capable of dealing with 40 tons of coal per hour and is electri- 
cally driven. 

The boilers are fed by means of Babcock & Wilcox chain- 
grate stokers, the grate area per boiler being 168 sq. ft. The 
economisers are placed in a separate house above the boilers, 
where also are to be found the fans and fan motors. | 

The boiler house is equipped with a series of galleries at 
different heights and running the whole length of the house, 
so that the water level can be ascertained and other dutie 
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performed with ease, while access 18 obtained to the economisers | siding right through the boiler houses, but owing to the shape 
and fan motors. Each mechanical stoker and each economiser | of the land on which the station was built this was not possible 
scraper is driven by a separate enclosed electric motor. The ! at Dunston, so that a conveyor had to be installed. Advan- 
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Fia. 5.—Part SECTIONAL ELEVATIONS OF 7,000 KW. TURBO-ALTERNATOR. 


whole boiler installation is designed so that when working at | tage has, however, been taken of this necessity to instal at the 
maximum economy the temperature of the chimney gases does end of the boiler house a large store capable of accommodating 
not exceed 300°F. б. sufficient coal to operate the station for three weeks. This 
| store is additional to any coal there may be in the bunkers. 
7 When coal is delivered into this store it is supplied from the 
| same conveyor which feeds the boiler house. This is effected 
as follows: Underneath the store is a tunnel; in this tunnel 
are placed filling hoppers which feed on to the conveyor 80 
‚ that the one conveyor either delivers coal direct to the boiler- 
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Fic. 6.—LONGITUDINAL SECTION THROUGH 7,000 Kw. TURBINE. 


As regards the design of the boiler house at Dunston, it may | house bunkers or delivers it to the coal store, or takes it from 
be interesting to point out the differences that exist between | the coal store up to the boiler-house bunkers. The capacity 
it and Carville. At Carville it was possible to run the railway | of this store can_be increased if necessary by adding further 
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floors to the building. This will enable large quantities of coal | station is that adjacent to the siding is a large space on the 
to be kept in one building without any risk of spontaneous | ground floor level on to which the parts of any turbine alter- 
firing taking place owing to the fact that the store will ulti- | nator that has broken down can be dumped for repairs or over- 
mately be divided up by means of floors into layers not | hauling. This apace is traversed by a small overhead crane 
exceeding 12 ft. deep. which also feeds the repair shop near by. This shop is in direct 
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Fig. 7.—SECTIONAL ELEVATIONS OF 8,000 Kw. TURBINE. 


TuRBINE Коом. | communication with the offices, mess rooms, and lavatories 

The present turbine room, of which a view is given in Fig. 2, | for the engineers and staff at the station. | 
has been built to accommodate four turbines, each with а In designing the turbine room every effort has been made to- 
capacity of 8,000 kw. The railway siding runs right into the | obtain as compact an arrangement of the machines as possible. 


ut 
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Fia. 8.—ENp ELEVATION AND DETAILS SHOWING END CONNECTIONS OF 8,000 Kw. ALTERNATOR. 


room and over it, is, placed7an electrically-operated overhead | Such compactness not only facilitates the operation 2 the 
travelling crane? which can deal with loads not exceeding 40 | station, but also allows everything, including the Е, 
tons. А point worth noticing in the design of this part of the | machinery, to be got at by the overhead crane. This accessibulty 
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"of plant applies even to circulating water sumps, of which 
` there’ will eventually be three, or one for every two units. 
- These sumps are placed in the engine room, midway between 
' each pair of turbines, and go down to 8 depth of some 70 ft. 
"below the engine room level. In each sump are placed two 
electrically-driven centrifugal pumps, one for each generating 
unit, these pumps being во arranged that they are “ drowned " 
at all states of the tide. The pump shafts are arranged. verti- 
cally, арӣ the motors driving them are placed on the engine- 
room floor level. Phe suction of each of these pumps is in 
direct communication. with the intake sumps at the river by 
means of а 24 in. cast-iron pipe. The entrances to these sumps 
are provided with suitable gratings to prevent the introduc- 
iion. of foreign. matter to the circulating system and т 
order to avoid blocking the condenser tubes. Аз a further 
precaution, self-cleaning screens are provided for each con- 
denser. One salt-water pump 13 also installed in each sump 
for supplying water for general cleaning purposes. | 
A glance at the illustration showing the engine room will be 
sufficient to indicate that utility has throughout been the key- 
note of the design. Continental engineers usually erect а 
station with tile or brick floors all round the turbine. This is 
all very well, but it requires additional work to keep them 


- glean, and, besides, renders the auxiliary units more or less 
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Tic. 9.—GovERNOR GEAR OF 8,000 Kw. TURBINE. 


'inaccéssible. At Dunston, on the other hand, access to the 
turbine is secured by means of open cast-iron floor plates and 
galleries extending over the basement of the station at the 
turbine lever. Roof lights and large windows running the 
whole height of the engine room provide ample illumination 
round the main sets, while the basement is also in this way 
sufficiently illuminated. 

_ Оп the same level as the turbines and between them and the 
boiler house are placed the feed pumps, the hot wells, the water 
meters, &c. These will all be operated by the turbine drivers. 
Beneath the pump gallery are various small pumps, and on 
the same level as the condensers are the electrically-driven air 
pumps. The feed pumps exhausts can either be taken to the 
hot-well tanks or to the water softener, or direct to the 
atmosphere. | 

TURBO-ALTERNATORS. 


One of the turbo-alternators at present installed is of the 
Brown-Boveri-Parsons two-cylinder type, and the other 
two are of the A.E.G. impulse type. The alternators have 
been designed to stand the severest short circuits which are 
‘likely to come upon them in practice. Sections of the 7,000 kw. 
‘Rot are given in Figs. 5 and 6 herewith, and of the 8,000 kw. 
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A. E.G. sets in Figs. 7 and 8, the governor gear of the latter 
Sets being shown in Figs. 9 and 10. 
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The exciters for each alternator set аге arranged on the ends 
of the alternator shaft. Special mention may be made of the 
ventilating arrangements which are so necessary for alterná- 
tors running at a high speed. The arrangement adopted at 
Dunston has been to instal fans which draw air in from outside 
the building, a constant supply of cold air being thus obtained. 
At Dunston the fans are fixed to the alternators themselves, 
the air being drawn in through ducts and filtered on the way. 
The unit system has been used in this part of the plant too, 
there being а special duct and fan for each alternator. Further, 
the outlet air ducts are so arranged that the hot air can either 
be discharged direct to the outside of the building or into the 
engine room, so that the temperature of the latter can be con- 
trolled at will. 
| AUXILIARIES. 


(Бог driving the station auxiliaries three-phase current at а 
pressure of 440 volts and a frequency of 50 is used throughout. 
The'auxiliaries belonging to each alternator are fed from а 
500 kw. transformer which is installed in a fire-proof chamber 
opposite the alternator concerned. The primary of this trans- 
former is directly connected through switches to the main 
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Fic. 10. СоуЕвмов GEAR or 8,000 xw. TURBINE. 


terminals of its own alternator, so that the auxiliaries are вир- 
plied even if the main alternator switch is open. In addition 
to these unit auxiliaries provision is made for the feeding of 
other motors in the station from a set of "bus bars which are 
supplied from the main "bus bars in the switch house through 
two 500 kw. transformers. These supply a set of low-tension 
*bus bars which are placed on an enclosed gallery in the engine 
room... Although these Ьиз bars are used in general for supply- 
ing the motor generators, the rotary converter and the isolated 
motors throughout the works, they can also be used for giving 
a supply at starting to the exciter circuit or auxiliaries of алу 
one unit. Two 50 kw. motor generators are used for supplying 
direct current for lighting the station and charging the battery, 
which is kept as a stand-by to ensure that current for lighting 
shall be always available. A smaller motor generator is used 
for charging two other batteries which are employed for 
operating the high-tension switchgear. The large battery has 
a capacity of 1,000 amperes at the one-hour discharge rate 
and the two smaller batteries a capacity of 100 amperes at the 
same rate of discharge. The rotary converter is used for 
supplying power to the electric locomotives which work?in the 
station yard. (To be concluded.) | 
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Биа: MERCURY CONTACT TREADLE FOR RAIL- 
WAY SIGNALLING. | 


The recent railway disasters have drawn attention to the desira- 
bility of ап extension of automatic signalling on railways, so that the 
following particulars of the most recent form of the mercury con- 
tact treadle of Messrs. Siemens Bros. & Co. should prove of interest. 
The object of this apparatus is automatically to close or open an 
electrical circuit by the passage of a train at а given point on a rail- 


way line. This circuit may be utilised for a variety of train ee 
ling purposes. 
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Fig. 1.——TREADLE ATTACHED ТО RAIL. 


 Alne SiemensV mercury contact treadle has already proved its 
practical value in à number of installations. The design of the 
apparatus obviates the many difficulties experienced with treadles 
in which а more or less complicated system of levers is used to mag- 
hify the deflection of the'rail ; and the apparatus also possesses the 
great advantage that, if proper care be taken when first erecting, it 
remains quite unaffected by changes of temperature. It is entirely 
self-contained and both dust and water tight. 
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Fia. 2.—CROSS SECTIONS ОЕ TYPE '*D.P.C." Contact. 


The treadlef is supported solidis from the rail between two con- 


tiguous sleepers, is quite independent of the ballast, and, being 
ed to the bottom flange of the rail, no holes are required in the 
latter. 
improvements it will work equally well on the lightest or the heaviest 
rails with. any description of оше ок travelling at slow or fast | long continuous contact during the passage of a train, is as follows 


| тее: 


Its range of sensitiveness is such that with the recent 


R01. 


{ Owing to the i increasing use of electricity for power and traction 


purposes, it has been found desirable to make treadles in which the 
circuit, when open, shall be entirely free from earth. The Siemens 


condition. The contacts are of several forms, all interchangeable, 
and are arranged to meet various conditions that may arise, viz.,’ 
(1) To give one long contact during the passage of the whole of & 


train.. (2) To give intermittent contacts during the passage of a 
train. (3) To maintain & normally closed circuit which is opened by 
8 train. 


The apparatus, which is illustrated in Fig. 1, is acide by the 
deflection of the rail between two chairs due to a passing wheel, the 
slight movement obtained being transferred to the electrical contact’ 


= types are now all fitted with two insulated contacts to meet‘ this 


in the manner described below. Fig. 3 is a cross section of the 
apparatus bolted to a rail. In this illustration the apparatus is 
shown fitted with the first-mentioned type of contact. 

The treadle (Fig. 3) is in the form of a strong iron casting, А, which, 
by means of the clamps, B, B, is firmly bolted to the bottom flange 
of the rail. In the centre is a circular shallow recess, С. A thin 
steel diaphragm, D, is clamped between the rim of the recess and the 
cover, Е, by the bolts. In the centre of the cover, E. are the steel 
plunger, F, and plate, G, resting on the diaphragm, D. An india- 
rubber ring, H, laid in a groove in the cover, E, surrounding the 
plunger. F, makes an elastic joint which is both water and dust 
proof between the treadle and under surface of rail. The passages, 
J and L, connect the recess, C, with the contact device inserted into 
the mercury chamber, К. The contact pins, N, are supported by, 
but insulated from, the cover, O, of the contact box. 

The contact device consists of a cast-iron box having valves and 
passages, the action being similar to that of a pump. According to 

the type of contact given, mercury is either forced into or withdrawn 
from the contact box. It should be noted that the mercury is in 
such a state of circulation during the time that the diaphragm, D, is 
in movement that any scum that should happen to form on its sur- 
face will not detrimentally affect the contact, the latter being always 
made with perfectly clean mercury. The spaces in which the mer- 
cury is contained and operates are hermetically sealed, thereby pre- 
venting oxidation or accidental loss of the mercury. 

In consequence of the different levels of the mercury in the space, 
К, and recess, C, the diaphragm, D, and with it the plunger, Е, are _ 
always pressed firmly upwards against the foot of the rail with a 
pressure of about 150 1b. As soon as the rail experiences a slight 
deflection between the points of attachment of the treadle, due to the 

| weight of a moving vehicle, the plunger, F, communicates the deflec- 
| tions, however slight, to the diaphragm, D, and thus displaces the 


mercury confined in the recess below. As the ratio between the area 
of the rècess to that of the contact chambers is about 1,500 to 1, the 
amount of mercury displaced ensures good electrical contact being 
established. 

The action of the first-mentioned бй of contact, that for giving one 


‚ (see Fig. 2): :— The normal level of the meroury is about & in, below 
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the contact pins, but upon the deflection of the diaphragm, ; D,- 


taking place, the mercury is displaced and rises via the delivery 
ball-valve, P, through the horizontal hole and thence into the con- 
tact chambers, T. In order to ensure that a continuous contact is 
established, another or suction ball-valve, Q, is provided, which, by 
reason of its tendency to float in the mercury, automatically seals 
itself on its face in an upward direction. 

As soon as the reflex action of the diaphragm takes place, $.е., as 
‘goon аз а wheel has passed, the passage, L, is again filled with mer- 
cury by reason of the mercury passing the suction valve, Q, from 
the reservoir and replenishing quickly this part, to the extent of the 
amount of mercury passed through the delivery valve, P. Thus, 
whether the traffic consists of light or heavy stock, travelling either 
‘lowly or quickly, the treadle contact responds immediately and 
gives one prolonged contact. 

Owing to the great displacement of the mercury, provision has to 
to be made for an overflow into the reservoir, K. "This is arranged 
by making contact chambers at the top open into an annular channel, 
which is, in turn, connected by a hole leading into the reservoir, К. 
[n actual practice it із found that with ordinary traffic this overflow 

always takes place, and, therefore, the contact pins are fully immersed 
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Fia. 3.—Cross SECTION OF TREADLE 
BOLTED TO RAIL. 


in the mercury. The mercury remaining in the contact chambers, 
T, maintains the circuit between the passage of the wheels, as it can 
only escape into the chamber, K, through the small hole in screw, R. 
The size of this hole can be varied so as to maintain a contact for 
1 to 8 seconds after the last wheel has passed over the treadle. 

Particulars of the operation of the other two forms of contact 
mentioned are contained in a pamphlet recently issued by Messrs. 
‘Siemens Bros. & Co. 


CONFERENCE ON EDUCATION AND TRAINING OF 
ENGINEERS, 1911. 
(Continued from page 462.) 
Wednesday, June 28th (continued). 


SECTIONS I (GENERAL Epvucation) AND II (SCIENTIFIC 
TRAINING). 


Prof. S. P. THompson next read his Paper, an abstract of 
which we give below :— | ^ dus 
ON THE EXTENT TO WHICH MATHEMATICAL AND SCIENTIFIC 

SUBJECTS SHOULD SHARE WITH OTHER SUBJECTS OF 
LITERATE EDUCATION THE ATTENTION OF SCHOOLBOYS 
WHO INTEND TO ENTER LATER THE ENGINEERING 
PROFESSION. 


BY PROF. S. P. THOMPSON, D.SC., F.R.S. 
Complaint must be made of the lack of definite aim in the teaching 
of secondary schools. А few boys are prepared for scholarships ог 
for Sandhurst ог Woolwich ; but is there in all England a single school 
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„Which has a definite educational aim towards which it focusses the 
training for as many as 50 per cent. of its scholars ? In Germany 
matters are very different. "There are two examinations which every 
boy in the secondary school must attempt, and the immense advan- 
tages of this reasoned organisation cannot be overstated. Again, 
there is only matriculation Деге; each university wastes ita energies 
over these examinations, and almost all the professional bodies have 
examinations of their own in addition. 

With one of the recommendations made by the Institution of Civil 
Engineers’ Committee, presided over by Sir Wm. White, viz., that a 
general knowledge of elementary physics and chemistry or natural 
philosophy is preferable to the pursuit in detail of some particular 
department in science, the writer finds himself in most hearty agree- 
ment. Many mistaken notions are abroad as to science-teaching in 
schools. Excellent as was the notion to give science a place in the 
school curriculum, the pressure put upon schoolmasters to introduce 
science subjects has had some strange results. The writer knows of 
one school where the ‘‘ chemistry " taught twice a week consisted in 
making the boys “get up" a chapter from Roscoe’s Elementary 
Lessons without their ever making, or even being shown, a 
simple chemical experiment. On the other hand, the heuristic 
method—a method used in due place by 
every good teacher since the days of Socrates 
—has been absurdly pressed, even to the 
detriment of progress. There can scarcely be 
anything more dreary than a forced heuristic 
lesson by a teacher who has neither inspiration 
nor sympathy. For at school the first object of 
science-teaching should be to evoke interest, not 
to impart the facts or data of science, still less 
systematise their re-discovery. All that has its 
place later. The fossilisation of science-teaching 
is indeed the thing now most to be feared. Not 
until a boy is 15 or 16, and is approaching the 
stage of matriculation, should science be allowed 
to degenerate into a grind. The stimulus of the 
approaching examination will carry him through 
the drudgery: and the amount of drudgery will 
be felt to be small because of the interest already 
acquired in the subject itself. It can hardly be 
too strongly urged that any specialisation in scien- 
tific subjects before that stage has been passed is 
essentially out of place and harmful. 

Reverting to mathematics, it may be remarked 
that a great change has already come over mathe- 
matical teaching during tho last ten years. This 
is partly due to the general discontent with the 
bad methods in vogue, partly to the strenuous 
crusade undertaken by Prof. Perry and other 
reformers. One difficulty which has been 
experienced by masters of progressive tendencies in the promotion 
of sensible reforms has been the stupidity of inspectors who have 
not yet grasped the importance of them. The benumbing influence 
of the older Cambridge traditions is also felt. Bad teaching is respon- 
sible more than anything else for distaste for mathematics. A really 
capable teacher will make his boys enthusiastic over matters that in 
the hands of others are deadly dull. A class can be made—the writer 
has seen it happen with students of 17 or 18—wildly excited over 
Bessel’s functions : and a class of young boys has been known to sit 
up late in the pursuit of finding out all the prime numbers that occur 
between 1,000 and 2,000. If mathematical teaching is dull it is the 
fault of the teacher. А 

Of all the changes that have come over the teaching of mathematics, 
the greatest is the almost complete disappearance of Euclid. Theo- 
retical geometry is now taught on otherlines. But the writer is not 
sure whether the loss is not greater than the gain. Euclid in the 
hands of an uninspired teacher was probably the worst possible way 
of teaching geometry ; the worst, because it was too often attempted 
with boys who had not previously learned any geometrical drawing, 
and had, therefore, no conception as to what it was all about, and 
because the way in which the subject was treated was often merely 
to learn by rote something that neither the teacher nor the taught 
really understood or valued. But the teaching of Euclid was 1n one 
respect absolutely invaluable. If it is approached rightly after 
practice in geometrical drawing which familiarises the learner with 
the concrete facta, the study of Euclid constitutes an unrivalled train- 
ing in methodical and cogent reasoning. The great charm and value 
of Euclid's presentation is the way in which one proposition hangs 
logically upon another. Sequence and sustained cogency of argu- 
ment are the vital matters. The bad teacher ignored all this, requir- 
ing only verbal accuracy in memorising details, and brought disrepute 
on the finest mental discipline ever introduced into education. | But 
Euclid is gone, and there has been nothing put in its place. It is the 
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writer’s deliberate opinion that boys nowadays are less capable of 
following a sustained train of thought than they used to be. ‘Fhe 
menta] discipline of the chain of connected thought is strange to 
them. There may be other causes also ; but this is assuredly a cause. 

It may be that in the evolution of literate studies, particularly in 
the teaching of the analysis of sentences and in the logical composi- 
tion of exercises. some equivalent discipline may be found. But it 
is doubtful whether in the study of English in the schools as much 
attention is given to analysis as was the case ten vears ago. Every 
educator interested in maintaining a good balance in the subjects of 
preliminary education will surely agree that, while premature spe- 
cialisation, whether in languages or in science, is to be deprecated, 
boys must be trained in thinking and in the expression of thought. 
In the contlict of subjects one is apt to lose sight of the fact that train- 
ing in thinking and in the correct expression of thought is more essential 
thin the study of any particular subject, whether Greek or geometry. 
It is, after all, not so important whether the hours per week given to 
science should be a few more or a few less, аз that in all studies— 
science, mathematics, language or literature—there should be culti- 
vated precision in the use of words, and cogency in modes of thought. 
These things are more important in the long run. and vastly more 
important in the ultimate making of a professional engineer, then 
the acquisition of a hoard of scientific facts. The secondary schoo! 
must not degenerate into a house of cram. 


Dr. Gow’s* and Prof. Thoinpson’s Papers were then jointly 
discussed. 
DISCUSSION. 


Sir Jous У’огрЕ-Влкку, K.C.B., F.R.S. (London) said they would 
all be in accord with the last sentence of Prof. Thompson’s Paper. In 
fact, the only point of issue between the two Papers scemed to be the 
amountof time that should be given to each subject. They would all be 
agreed that literature should be one of the subjects studied. It seemed that 
too much was attempted at secondary schools at th» present time. 
Mind culture only should be undertaken up to the age of 16, and labora- 
tories in such institutions, therefore, seemed unnecessary. Language 
and history were very important. He doubted, however, whether there 
was quit» as much time as Prof. Taompson seemed to think for interest- 
ing lectures. What engineers wanted was more general culture 
than had been given by any system of engineering education so far laid 
down. When the time came for retirement, as he (Sir John) had now 
retired, the engineer would find how valuable was that broad outlook on 
polities and literature which only general culture could give. General 
culture was an absolute necessity for an engineer. 

Mr. Т. Reunert (Johannesburg) pleaded that the Institution should 
Ну down, as a result of this Conference, some detinite syllabus for engi- 
neering education. 

Dr. W. Н. D. Rouse (Cambridge) eongratulated the Institution on 
paying so much attention to the subject of goneral education ; but they 
mignt go furtherin bringing pressure to bear on the schools, "ho school- 
master was at present exposed to the two forces of uninstruct «d publie 
opinion and the examination evil. Prof. Thompson's remarks on the 
litter question were not half strong enough, Examiners piid attention 
to points that did not matter, and a well-educated boy who went in for 
certain local examinations had t» be crammed to understand the ques- 
tions proposed, though his general knowledge might be execllent.— No 
intelligent plan of education was possible where local examinations had 
to be passed; and while State and teacher co-operated in Germany no 
such co-operation was present in this country. ‘The fault of all this was 
really with the pareuts who took littl: notice of the effect of education 
upon their children’s minds. 

Mr. W. WHITAKER, F.R.S. (Croydon) disagreed with Sir John Wolfe- 
Barry that culture must be obtained early in life. Culture could bo 
obtained all through life, More attention should be paid t» the teaching 
of English, while mathematics was absolutely necessary for engineers. 

Mr. В. МемахЕсх WanwsstEY (London) also called attention to the 
want of goal in British secondary educations but the ignorance of 
parents was to a large extent responsible for this. ‘Phe London matri- 
culation was bad, but all eriticism of it had been destraetive, and 16 
could not be given up becauss of the fundsit brougatin. (Prof. Thomp- 
son: “That is seandalous,") | Euclid had been deposed and nothing 
had been put in its place, so that there was a total absenes of g'or 
metrical knowledge in pupils coming from secondary schools, 

Мг. S. be Brera (East Grinstead) thougat a syllabus of training 
would be a mistake. The present evil went further bask thin the 
secondary schools, that was, to the preparatory school, So bad, in fact, 
was preparatory education that Osborne had been founded by the 
Admiralty, and the War Office had under consideration the establish 
ment of a similar institution for the training of prospective army officers. 
There was no need for a small hoy to be worked hard, but his interest 
must be excited. 

Prof. W. S. Авкы, (Liverpool) thought the young engineer should be 
taught to think dynamically. 

Col. J. E. Capper, К.Е. (School of Military Engineering, Chatham), 
thought that secondary education should be зо arranged that some grasp 
of economical questions was obtained. They found at Chatham the more 
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‚ * An abstract of Dr. Gow's Paper was given on р. 462 of our last 
Issue. ——Ep. E. р 
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divers. the subjectsan officer was taucht the better he seemed to get on, 
Further, he assimilated technical work better after а general education, 
The Institution could not be too careful in formulating any sakeme of 
instruction for candidates, and the general standard of educatiog should 
be made high. | 

Mr. T. H. Barry pointed out that the clever boy was not always the: 
most successful, but he thought more might be done by putting clever 
boys in charge of six or seven duller boys for instructional purposes. 
This had been done in the Boy Scout movement with conspicuous success; 
It should not be the aim of the publie schools to turn out professionally 
trained men, but it should be their aim to turn out gentlemen. 

Dr. J. Gow (in reply) hoped the Institution would not start a new 
rigid examination. The schools were not responsible for the multitude 
of examinations, and if certain “ equivalent examinations were allowed 
it would be а great advantage to schoolmasters. Z 

Prof. S. P. Тномрзох (in reply) said that the faults in present-day 
secondary education were not due to the schoolmasters. It was a scandal 
that any university should be dep^ndent for its funds on matriculation 
fees. It was a great point that English should be properly taught. The 
Institution might well go further than they did at present and stato 
expressly that they would accept without exception certain matricula- 
tion examinations in lieu of their own. 


ry 


The following Paper by Prof. А. Scuwanr, was next 
read :— | 
THE QUESTION OF SPECIALISED ENTRANCE EXAMINATIONS 
FOR UNIVERSITY OR COLLEGE COURSES OF STUDY IN 
ENGINEERING SCIENCE, WITH А VIEW TO THE CURRI- 
CULA TO BE FOLLOWED, AND ALSO OF THE INCLUSION 
IN THE LATTER OF COURSES IN MODERN LANGUAGES.* 


BY PROF. А. SCHWARTZ, М.5С. 


The functions of the secondary school and of the college course are 
as follows: (а) The function of the secondary school is to give a 
liberal general саса боп ЕА is, to impart a limited amount of 
knowledge, in a range of subjects so selected and dealt with as to 
develop the mental faculties in à comprehensive manner. (^) The 
function of the college course is to impart à certain amount of know- 
ledge of à specialised chiracter, and to train and develop further the 
ment»! faculties along specific lines. 

The function of the entrance examination for university or college 
courses in engineering science may be taken to be the determination 
of the fitness or otherwise of the ezndidates to pursuc the contem- 
plated course of specialised study. This question of fitness may be 
regarded from two standpoints as representing : (1) À satisfactory 
standard of general education. (2) In addition to а gencral educa- 
tion, a satisfactory standard of attzinment of a specialised character 
in subjects germane to engineering science. 

In the writer's opinion the matriculation examination of а univer- 
sity should follow th» first of those alternatives, as it should be essen- 
tidy a test of general education and should admit to all faculties. 
The governing bodies of the leading professional societies, however, 
have exhibited a growing tendency to call for some degree of speciali- 
sation in the matriculation examinations, Hence the special 
obligatory subjects, or higher papers frequently demanded (in addi- 
tion to the ordinary subjects of the matriculation examination) to 
qualify for entry in the faculties of law, medicine or enginecring. 
Similar conditions are frequently imposed in the entrance examina- 
tions to courses in engineering scienee in colleges which are not 
constituents of universities. Those special demands have to be met 
by the secondary schools. 

The average boy of 16 years of ago who has had a liberal genera] 
education is not usually in а position to negotiate successfully these 
specialised entrance examinations; ho, therefore, extends his school 
course, the final portion of which is, therefore, devoted to “ pre- 
paring ^ him to meet the requirements of the exanminstion market, 
or for the special requirements of his future career. The subjects 
which are in verviag degree common to the college courses in engi- 
neering science and to th» secondary schools are: Mathematics, 
mech nies, physica, chemistry, goometried and сойти drawing, 
manuel training and modern langages, dn the metriculation 
examinations for the universities, and in the entrance examinations 
for engineering courses, these subjects are treated cithor as obligatory 
or optional subjects. Mthomities is invariably mede obligatory, 
and the standard of the exe mination in this subject should, therefore, 
be such as may be compassed in the course of a libera! general educa- 
tion on either the classical or the modern side of a secondary school, 
The scienee subjects selected. for tuition. in the secondary. schools 
vary in different schools, and this fact is recognised in the matricula- 
tion and entranee examinations by giving an option to the candidate 
in the selection of one or more of these subjects. The fact that these 
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options are widely exercised renders it impossible to commence the 
college courses in these subjects otherwise than ab initio. Tt is 
evident, therefore. that the treatment in the secondary schools of 
science subjects other than mathematics must be regarded as having 
an educative value rather than an instructional one. The object of 
teaching modern languages in the secondary schools at the present 
time i8 not so much the investigation of the logic of language. and the 
reflex action of its grammar on the structure of other languages- -and 
particularly of our own—as to furnish the ability to think, and speak, 
and write in a forcign tongue. This teaching of modern languages 
may, therefore, be regarded as specialised instruction. Here egain 
the average boy of 16 years of age falls short of the standard aimed at. 
For technical purposes a reading knowledge of the langauge is 
perhaps sufficient, but while the average boy, on leaving school, may 
be able to read a scientific French work with the aid of a dictionary, 
he is usually quite unable to deal fully successfully with a German work 
of a similar character. Instruction in German, therefore, frequently 
forms part of the courses in the engineering colleges, and, regarded аз 
specialised instruction, it is not here out of place. 

In conclusion, it eppears to the writer to be particularly necessary, 
in the case of the engineer, that his secondary school training should 
be on as liberal lines as possible, since his subsequent training in the 
college, the workshop, and the office is largely materialistic. In 
this connection we shall do well to remember "Tredgold's famous 
definition of a civil engineer as one who controls the forces of Nature 
for the use and convenience of man, and to note that this definition 
postulates not only a knowledge of natural philosophy, but a know- 
ledge of the humanities also. What is wanted in the engincering 
courses is à supply of students with à wide mental outlook, whose 
faculties hive been well trained and evenly developed. and any 
specialisation in the secondary school at the expense of this liberal 
training is to be deprecated. Let-us bear in mind, with Emerson, 
that Nature is not fixed but fluid, and that spirit alters, moulds and 
makes it. The future of the whole human race is closely bound up 
with the work of the engineer ; we should see to it, therefore, that his 
preliminary training shall be in no sense à narrow one, 


DISCUSSION. 


: Mr. J. T. Jackson (Dublin) thought that an entrance examination 
should be designed with a view to discovering whether a student would 
take advantage, or not, of the course, and should further be designed to 
test the quality of the student’s general education, Students should 
not be allowed to specialise before they were educated. In fact, their 
early training should not be too practical or their later training too 
scientific. ‘There was very little connection between a student's success 
in the final examination and his success in after life, but there was a 
marked connection between age and success, for the younger the student 
started his work the better he seemed to succeed. 

Мг. W. Н. РАтснЕгл, (London) said that the time available for the 
student to take a course was the crux of the question. More attention 
ought to be paid to modern languages, especially to Spanish and German, 
which were both of the highest importance to the engineer at the present 
time. He would like to enter a protest against trick examinations in 
which no honestly educated boy had a chance. 

Dr. W. С. Unwin, F.R.S. (London), thought that non-specialisation 
in the early education of the engineer might be carried too far. A boy 
did not usually begin his engineering education proper until he was 18 ; 
that meant, under the Institution scheme, he earned no wages till he 
was 24. Was it then too much to ask that each student before entering 
college should have a good knowledge of elementary mathematics and 
of one branch of science 7 But there was considerable difficulty т com- 
plying even with these light conditions and the schools ought to have 
done better. His experience with regard to the after-career of students 
was not that of Mr. Jackson, but quite the reverse. 

Mr. H. J. Spooner (London) found fault with the way mathematics 
was taught to engineering students. At the schools it was too theore- 
tical, at the colleges it was practical, and the student had to unlearn 
much of what he had been taught; but to obtain a degree he had to 
turn to the theoretical side again. and therefore wasted time. 

Mr. S. DE BRATH (East Grinstead) said the demands on the time of 
the student were so large that he should begin the study of modern 
languages carly. — 

Prof. E. W. MARCHANT (Liverpool) drew attention to the absolute 
necessity of some specialisation from the first. All teaching must have 
some end in view. At present attempts were made to teach too many 
subjects, with the result that no real knowledge of any one subject was 
obtained. | Science was just as good a basis of education as classics, 

Prof. А. К. SCHWARTZ (Liverpool), in reply, said that the Institution 
only asked for a moderate degree of specialisation in their examinationa, 
but a matriculation had another object, that of ensuring the student 
had had a general education. All the faculties were demanding special 
matriculation examinations suitable to their particular needs, with the 
result that these examinations were not tests of general culture. 

The CHAIRMAN (Mr. В. Hal Blyth) thought that sucha conference as they 
had had that morning must lead to some good result. He would like to 
gee Euclid re-introduced into the school curricula. He agreed that the 
present Institution examinations tended to encourage cramming, but 
they were trying to get over this difticulty. 


SECTION ПІ (PracricaL TRAINING.) 

Мг. В. ELLtorr-CooPER, vice-president of the Institution, 
who presided over the meeting of Section IH., made the follow- 
Ing opening remarks :— 

The object of this Section is to discuss and endeavour to settle 
some of the difficult questions which present themselves to young 
men who seek to obtain such practical training as would fit them 
for the career of an engineer, apart from any particular branch of 
engineering, and also to enable them to obtain the recognition of 
the Institution of Civil Engineers. which is becoming more and more 
important. In discussing these questions, it is obviously most 
important that, if possible, sll should be agreed as to what“ practical 
training " really means. I am afraid, however, thet the general 
opinion upon this point 13 by no means settled. 

In the early days of engineering the practical treining of a young 
engineer in the mechanics! branch of his profession went very little 
beyond the performance of the work of a mechanic. under conditions 
that fell fer short of what was necessary to train him so as to enable 
him to take a superior position in regard to the design or control 
and management of engineering works. A great advance was 
made when it was recognised that it was essential that young 
engineers should possess a sound general education and also some 
scientific knowledge bearing upon the theory and prectice of their 
profession, Although such en education has generally shortened 
the period of practical training, it has by no means taken the place 
of such training, or rendered it less necessary to all who hope to 
succeed in their profession. 

The first point which I should like to make clear is that real and 
uscful practical training. whether in design, construetion, or manage- 
ment of works, can only be obtained under the actual or commercial 
conditions which necessarily cannot be found in education estab- 
Jishments. There is an idea in the minds of è good many people 
that the old custom of pupilege had passed away. Thet, however. 
is very far from the case, and in my opinion, the routine (under 
proper supervision) of the drawing office and works, whether in the 
civil or mechanical branch, is just аз importent now as it was Con- 
sidered in former days, the only difference being thet the young 
engineer of to-day is better equipped. by reason of the advance in 
scientific education, to take advantage of the practical troining 
afforded him. Dealing for a moment with civil engineering (з 
distinct from mechanical engineering), it is obvious thet олу eficient 
treining must embrace experience in various kinds of work. such 23 
designing, drawing, specifying and estimating. all of which would 
be part of the ordinary routine of an engineer's office. He must 
also be trained in construction work. embracing setting-out, me- 
surine-up. end general administration. 

A great mistake which many young engineers make is in thinking 
that all that is necessary on completion of their college coreer to 
make them efficient assistant engincers, is either to go into à work- 
shop and spend. say, two years, on the ordinary work of è mcchnie, 
or (if civil engincering is to be his career) to go to a contractor upon 
some works of construction. "The knowledge во gained is mont 
useful, but without the office training, embracing the subjects. 
»mongst others, which I have mentioned, he is only helf equipped 
for the work of his profession. 

There is doubtless a belief in some quarters that the system of 
treiing by definite epprenticeshtp and pupilage. which wes cet- 
teinly affected and modified some years ago by reason of the move- 
ment in favour of better scientific education. has fallen largely into 
disuse, and statements are sometimes made that it he: been actuelly 
obendoned by the majority of engineers. Such ап idee eon only 
orise from an imperfect or vary partial acquaintance with the engl- 
neering profession. It may be quite true that in a few bronches of 
engineering. or pursuits cognate with engineering. pupiloze. or its 
equivalent. does not occupy its former place, but teking the pro- 
fession аз a whole. that is not so. 

_ In corroboration of this statement may be quoted the result of an 
inquiry made on behalf of the Council some months ego, which wes 
directed to ascertain the position of pupilage, or other equivalent 
practical training, in menufacturing workshops and in the engi- 
necring departments of important railways. docks, and other large 
undertakings and authorities. The result of that Inquiry was thet 
in 75 per cent. of the csses considered there were regular arrange- 
ments for pupilage, and in only 25 per cent. was no provision made 
for such regular practical training. It may be observed that af the 
25 per cent., more than half the cases occurred in the engincering 
departments of municipal authorities, which certainly might be 
expeeted to make better provision for the 2cquisition of proetieal 
training of a kind suited to prepare young men to become competent 
municipal engineers. The inquiry referred to was not eddresed to 
engineers in private practice, but it is г matter of common knowledge 
that the system of pupilage remains extensively recognised amongst 
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consulting engineers, although the requisite term of such training 
has been shortened in view of the better educational qualifieations 
now generally possessed by young engineers. 

The question of the conditions under which practical treining can 
be, or should be, obtained, and of the means which might be token 
to procure for intending young engineers, whether college-trained or 
not, fuller end better opportunities of acquiring that practical know- 
ledge of engineering ès ectuelly performed which is essentiel to their 
becoming good assistants and, lèter on, efficient masters, is a matter 
for discussion end consideration by this section of the conference, 
from which it is trusted that good results and a better understanding 
may ensue, 


This was followed by a Paper by Mr. А. F. Yarrow, of which 
we give an abstract below :— 

THE APPORTIONMENT OF TRAINING BETWEEN PRACTICAL 
WORK AND SCIENTIFIC STUDY, WITH SOME SUGGES- 
TIONS APPLYING TO APPRENTICES IN OR ON WORKS FAR 
DISTANT FROM THEIR HOMES. 


BY A. F. YARROW AND MEMBERS OF HIS STAFF. 


The observations now submitted deal only with two points :— 

First. —Although the edventeges and dissdventages from a purely 
educational point of view of whet is termed the “ sandwich system ” 
have been frequently deslt with, the social espect of the question ha 
perhaps been overlooked, and this is one point with which we propose 
to deal. In considering the question of engineering students, we 
have been frequently impressed by their need of being accommodated 
with courses of study which would eneble them to get their practical 
training without the necessity of being banished from home influences 
for г continuous period of several years at г most critical time in their 
lives. It will be admitted. for instance, thet London с?п no longer 
he looked upon as an engineering centre ; consequently, it is necessary 


for young men to obtain their practice] trzining in the North, where 


engineering workshops exist. 

This practical treining. if continuous. would probably not be of 
less duration then three years, and these young men, who possibly 
have no friends or reletions with whom they can live when serving 
their apprenticeship sway from their family, must reside in lodgings 
under conditions of much discomfort, ond if this condition should 
exist for lengthened periods during the student's youth, st гл coge 
when every young тэл is subject to г сегігіп ¿mount of temptation, 
experience hes shown thet the risk is considerable. 

Now, if their practics] end theoreticzsl treining can be зо arrenged 
that during the six summer months they work in the shops while 
living in lodgings, and during the six winter months they toke up 
theoretic] study in the colleges, living 5t home end subject to good 
influences and affectionate surroundings, this home influence is ә 
source of great security, especially if the six months they work in the 
shops be during the summer, when their spare time can be spent in 
outdoor pursuits. Unless courses of study can be arranged to alter- 
nate with periods of practics] work. so that the young men avoids 
being banished from his home, he will clearly bo placed at a disad- 
vantage compared with those young men whose homes ere in the 
manufacturing districts, such os Glasgow. Newcastle or Birmingham. 
For these ressons we submit thet the colleges, especially those in 
London, should endezvour to arrange their courses of study so as to 
conform to the social conditions indicated above гз desirable, end 
that they should arrange their engineering courses of study during 
the winter months. | 

Second.—We would draw attention to the desirsbilitv that in 
works some member of the staff should be looked upon i55 an adviser 
to the apprentices, it being among his duties to get into personal 
touch with each young man. The young men should not be thrown 
into the shops without enyone to advise them in their studies or 
otherwise, or to whom they could turn in a difficulty. It i» clearly 
undesirable for em apprentice to be simply under the eye of the fore- 
m^^. who would probsbly not trouble himself eb out the interests of 
the leds themselves. Those who hove worked in the shops will know 
thet it is almost impossible for è young men to obtain an interview 
with the heads of the firm. even if he had the courage to do so ; he 
has to рэзз through the various offices. end will probably be stopped 
somewhere on his way, and even if he did get access to the heads, 
they would doubtless be engeged ол important matters, and would 
have very scant time to devote to the lad. It would, therefore, be a 
уегу desirable thing if in works some gentleman could make it part 
of his business, as it were, to befriend the apprentices. He should 
be accessible at oll times, and should meke a point of interviewing 
each led at least once in three months, and ascertain if he could be of 
service to him. He should also from time to time ascertain what 
progress is being made by those leds who attend evening classes by 
periodical visits to the loea] technical schools. A record should Бе 


kept іп a book for the purpose. so that the heads of the firm can sce 
et a glance the opinion formed of the various apprentices. 

This system would not only be » great advantage to the lads them- 
selves. but would enable employers to recognise ability end industry, 
and select wisely those young men whose services they might desire 
to retain when their apprenticeship terminates, for it is a notorious 
fact that often employers have lost the services of many сора Ме men 
through being ignorant of the talent that has passed through their 
works. Consequently, we submit that, taking a broad view of the 
two questions under consideration, employers would probably be 
gainers by facilitating what is herein indicated as desirable, 

DISCUSSION, 

Mr. F. E. Вовквтзох (Glasgow) said in regard to locomotive engineers 
it was surprising the number of candidates who came forward without 
any knowledge of elementary mechanics or metallurgy. The proportion 
of efficient candidates he estimated at not more than 5 per cent. Many 
candidates had no knowledge as to the differences in steel, nor of alloys 
of metal. The remedy he suggested was that men should not be rerom- 
mended for positions in charge in tlie many departments of railway 
working unless the candidates had а practical knowledge of mechanical 
engineering. 

Prof. J. О. AnNorn (Sheffield) said he was surprised at Mr. Robert- 
son's remarks. He was in close touch with the Midland Railway College 
and knew that in that establishment no such ludicrous conditions pre- 
valled as were referred to by Mr. Robertson. The men were turned out 
absolutely efficient in all branches of railway work, and every possible 
step was taken to produce the kind of man Mr. Robertson asked for, the 
company requiring their apprentices to attend a metallurgical course in 
their fifth year. 

Mr. E. В. Dor. gy (London) said the trouble seemed to be that engineer- 
ing as а profession was not more definitely sub-divided. In the building 
trade, four separate persons were responsible for the completion of the 
work, the architect, the quantity surveyor, the builder and the clerk of 
works. In turning out an engineer there was too much attempt to turn 
out men acquainted closely with a subject that should be divided into 
several sections. 

Mr. С. О. Brrce (London) said no mention had been made of the pre- 
paration of a civil engineer for service abroad. Much of the great work 
in England had been already done and the civil engineer must in the 
future look to the Empire for scope for his abilities. It was necessary, 
therefore, that the training should comprise the conditions prevailing in 
the Colonies and abroad. 

Mr. E. Benepict (London) said in regard to those remarks, т his 
early days he was advised to learn his profession in England and practice 
it abroad, and after а lengthy career he found that advice the best. The 
practice of the Midland. Railway in regard to apprentices, he. thought 
was a magnificent example of how it ought to be done. People. or 
firms who accepted premiums should. consider that they had a certain 
amount of responsibility. The educational material in the workshop 
should not be overlooked and the old steady hands should be selected to 
take charge of premium apprentices. 

Mr. А. H. S. McCALLUM (Chelmsford) said that the member of the staff 
selected to look after the apprentiees would have to be very carefully 
chosen, as his work would be onerous, as apprentices in their own interests 
should not be allowed to follow their own ideas too closely. As to the 
college and works training, he thought strongly that it was a great dis- 
advantage to keep the two distinct. The two should, as far as possible, 
be sandwiched together.” The tendency was to mix the two classes of 
training more intimately. He divided engineers into two classes, the 
abnormal and the normal. The abnormally theoretical, the designer; 
and the normal, the practical man, the engincer in charge and the man 
who handled materials. ‘The first mentioned was largely in the hands 
of the colleges, but forthe practical engineer a combination of the theore- 
tical and practical was necessary, which, however, entailed rather shorter 
hours at the works. 

Mr. J. M. Moxciikrr (Newcastle-on-Tyne) said he hoped there would bo 
as few abnormal engineers as possible. As to the hours of working he 
considered it necessary that apprentices should start at 6 in the morning 
with the ordinary workmen. j 

Prof. E. G. Coker (London) said he agreed that there should be a 
closer connection between the workshop training and the college studies. 
He personally favoured the sandwich system because if the college course 
was gone through first the young man had only а vague idea of the 
importance of certain details in connection with practical engineering. 
Practical knowledge could not be obtained in a college or training school, 

Мг. А. H. Preece (London) said a practical training was essential for 
the engineer. The difficulty which cropped up was the receptive nature 
of the student. The whole future of an engineer depended largely upon 
his earliest training. The college course was important, but workshop 
experience was even more so, and it was a mistake for college people to 
advance the idea that the three-year course in works could be dispensed 
with. 

Prof. W. E. Ольву (London) said the sandwich system as advanced 
by Mr. Yarrow carried with it su many advantages that it was almost 
superfluous to comment on it. The system should. however, be so 
arranged that there would be a certain amount of time available for 
research work. He agreed that the general average of candidates for 
railway engineering were deficient in the knowledge really necessary for 
their profession. 


(To be continued.) 
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THE PURCHASE OF FUEL. 


The question whether fue! for electricity supply stations 
should be purchased on a heat basis gave rise to an interest- 
ing discussion last week at the meeting of the Incorporated 
Municipal Electrical Association at Brighton. Since the 
engineer desires as much heat as he can obtain for a given 
sum of money, it appears quite logical that the thermal 
value of the fuel should be taken as the basis of purchase, 
and that British thermal units should be paid for rather 
than tons of coal. The cost of fuel is generally the largest 
item in works costs over which the engineer has control, 
and therefore it is very important that this item should be 
brought down as low as possible. Thus it is not surprising 
that a number of station engineers have given careful 
attention to the subject. Among these may be mentioned 
Mr. C. Е. С. налетів, of Wolverhampton, who opened the 
discussion last week at Brighton, and Mr. А. P. CHATTOCK, 
Ву means of careful tests Mr. SHAWFIELD 
obtained an annual saving in the first. two years after 
starting his testing department of £500 per annum. Similarly 
Mr. Снаттоск obtained a reduction of 22 per cent. 1n his 
fuel cost per unit generated during a period of three years. 


of Birmingham. 


Among the large undertakings which purchase fuel on а 
thermal basis may be mentioned the London County 
Council Tramways and the London Underground Railways, 
each of which undertakings requires about 150,000 tons of 
coal per annum. 

On the other hand, there are many engineers who are 
very opposed to taking the thermal value as a basis for 
purchase. They point out that coal agents object to such 
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a basis, and the chance is that if the supplier of coal is made 
responsible for its thermal value he will, of necessity, put 
up his price in order to provide for the risk, so that in the 
end the purchaser will gain nothing. They also take the 
view that such tests are frequently very misleading. 

With regard to the value of laboratory tests, it must be 
remembered that such tests are not by any means easy. 
If the very small quantity of coal used in tests 1s to be taken 


as a true sample of, say, a boat load of coal, then it 1s obvious 


that such sampling must be carried out with extreme care. 


The sample taken from the boat must be a true average 
sample of the boat load, and the small quantity of this 
taken for the test must again be a true sample of the larger 


quantity. Even if the sample has been properly taken, 
calorimetric testing requires a certam amount of skill. 


Finally, there is the undoubted fact that the calorimeter 


takes account of all the heat, whereas the boiler rejects a 
certain amount, and only makes use of the remainder more 
or less efficiently. Moreover, the efficiency of the boiler 
depends not merely upon the boiler itself, but upon the 
stoking and the class of fuel, quite independently of its 
thermal value. 

The question is complicated to a small extent by the fact 
that contracts may be made with either coal owners or coal 
agents. Generally speaking, it appears that coal agents 
are the more easily dealt with of tho two. In some respects 
the coal owner is in a better position, because he knows 
what is coming out of his pit, and he ought, therefore, to 
be able to guarantee results more readily. Оп the other 
hand, he would feel more disposed to guarantee results at 
the pit than at some distant works. The coal agent, on the 
other hand, buys from a number of pits, and therefore the 
quality of his coal is likely to vary to a large extent. For 
that reason he is more likely than the coal owner to be 
opposed to the guaranteeing of thermal results, even 
though the treatment of the coal during transit is more in 


his hands. In any case, it is scarcely to be expected that 


the price of guaranteed coal would be so low as of coal that 
Is not guaranteed. 

As in most cases of this kind, the truth seems to lie 
between the extreme opinions expressed in this discussion. 
It appears to us that 1t is not essential for the moment that 
fuel should be purchased on a purely thermal basis, but 
16 is extremely desirable that systematic tests should be 
made of all fuel that is used. The coal supplied would 
certainly be very much better if a continual watch were 
kept upon the ash, the moisture and the thermal units. Even 
laboratory tests, pure and simple, in this direction should be 
effective, but it seems to be almost equally important that 
frequent boiler tests should also be made. Pending the 
education of coal owners and coal agents towards the 
appreciation of these ideas, we hope that every station 
engineer. will make himself familiar with systematic fuel 
tests; they afford a valuable check if nothing more, and 
we are sure the result will be satisfactory in the long run. 
There is really nothing to be gained by waiting. Suitable 
apparatus can be obtained without any great outlay; 
experience, however, is a matter of time, and cannot be 


acquired hurriedly. 


RECENT PHYSICAL RESEARCH. 
VIII. —5ROWNIAN MOVEMENTS. 


BY D. OWEN, B.A., B.SC. 


$1. If a liquid containing very fine particles—for example, 
water to which a small proportion of milk is added, or a 
mixture of dilute sodium hyposulphite and dilute acid—is 
examined under the high powers of the microscope, the 
particles are seen to be in incessant to-and-fro motion. If 
lateral illumination is employed, particles far smaller than 
those detectable by ordinary illumination manifest themselves, 
standing out. by the light they scatter, against a dark back- 
ground, just like stars in the night sky. The lively dance of 
bright spots, often in brilliant colours, when sunlight or the 
light of the arc is used, is a fascinating one to watch. In 
1827 the English botanist Brown called attention to this 
phenomenon. For a long time no attention was paid to the 
subject, which was regarded by physicists as carrying no 
special significance. In 1888 Сопу published the results. of 
experiments which clearly showed the character of these 
movements to be independent of external vibration, of con- 
vection currents arising from inequalities of temperature т 
the liquid, and of the intensity of illumination employed. The 
movement goes on always, to a less extent the more viscous 
the liquid. He therefore put forward the hypothesis that we 
have here an agitation of the same nature as that postulated 
in the kinetic theory of matter. 

The kinetic theory begins with the atomie conception of 
matter, adding the hypothesis of the incessant movement of 
the constituent molecules of a bedy. In the case of gases the 
theory is capable of being mathematically followed out in 
many of its consequences, as has beer done especially by 
Clausius and Maxwell. One fundamental theorem is that of 
the equi-partition of energy among the molecules of a gas, 
independently of the nature of the molecule. If т denotes 
the mass of any molecule, v its velocity, then 4m”, or w, the 
mean kinetic energy of translation of the molecule at any par- 
ticular temperature, is a universal constant. It follows that 
all gases contain the same number of molecules, n, per unit 
volume, at the same temperature and pressure; or, т other 
words, that the number N of molecules in the gram-molecule 
of any gas is the same. The number of molecules in 2 grams 
of hydrogen and in 36:5 grams of hydrochloric acid gas is the 
same, being of the order of, sav, 605 102, "The pressure 
exerted by a gas is the resultant effect of the molecular hom- 
bardment of any surface exposed to the gas. It is thence 
T-a.T, R having 


Thus, 


deducible that pr RT, and that Er. 
a constant value, 83-2 х 169, for the grain-molecule. 
if w (ora) is known, N is known, or vice versa. 

The electronic charge e is also connected with N, since Ne 
is the charge conveyed by 1 grain of hydrogen in the elec- 
trolysis of water—namely, 96.510 ampere-seconds or coulumbs, 
ог 29 x 10'3 electrostatic units. 

The kinetic theory connects such apparently diverse may- 
nitudes in gases as the pressure, the coeflicient of diffusion, the 
thermal conductivity, and the viscosity. 

$2. When applied to liquids the kinetic theory, owing to 
the complexity introduced hy inter-molecular actions, has not 
found accurate mathematical expression, Мате Hoff, noting 
that the values of osmotic pressure obiained by Pfeffer de- 
pended only on the number of molecules of dissolved salt per 
unit volume, and not on the nature of the salt, and that the 
pressure was the same as that produced by the same number 
of molecules in the gaseous condition, concluded that the 
mean kinetic energy of each one of the molecules concerned 
was equal to that of a gas molecule. Going a stave further, 
the conclusion seems inevitable that not merely а few dis- 
tinguishable molecules, but that all the molecules of a liquid, 
solvent as well as solute, should be regarded as possessing this 
same quantity, w, of kinetic energy of translation. Where the 
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liquid is electrically conducting, each ion is to be regarded as a 
molecule in the sense of possessing the same kinetic energy. 

The kinetic theory has even been applied to the free elec- 
trons which are postulated as existing, like а very light gas. 
in the interstices of a metal. Supposing these electrons to 
possess the molecular kinetic energy w, dependent on the 
temperature of the metal, but independent -of its chemical 
nature, the ratio of the electrical and thermal conductivities 
and the temperature variation of that ratio may be deduced. 
The calculated values show striking agreement with experiment. 
Lorentz, starting from this conception of free electrons, has 
deduced an expression for the heat radiation from a metal. 
Equating to the data of experiment, a value for w has been 
thence obtained agreeing very well with the value adopted for 
the ordinary gas molecule. 

83. The Brownian movement, as we have seen, raised the 
question as to whether the kinetic theory could he revarded as 
applying to particles consisting of assemblages of molecules 
_ зо large as to be actually visible. Maxwell, writing on the 
kinetic theorv, refers to the state of perfect repose which, even 
under the highest power of the microscope, appears to exist in 
a body. The Brownian movement forms an exception to this 
generality. Does it fall in the category of kinetic heat move- 
ment ? 

Since Gouv's arresting memoir of 1888 much has been done 
in the direction of an answer in the affirmative. In 1906 
Einstein, and, independently, Smoluchowsk1, showed how to 
express the mean displacement of such a particle in terms of N. 
Einstein's formula 15 
a RT 1 
STUN osa 
where & represents the displacement in any given direction in 
a time т, а denotes the radius of the particle assumed spherical, 
é the coefficient of viscosity of the surrounding medium. This 
equation contains the assumption that the particle possesses 
the mean kinetic energy of translation w, also that the fric- 
tional resistance to its movement through the medium is given 
by Stokes’ celebrated formula, FK—6za(e, where v is the 
velocity of the particle with respect to the medium. 

In 1908 and 1909 Jean Perrin made an ext remely important 
series of experimental contributions to the subject. № is the 
main object of this article to outline the methods and the 
results of this remarkabie research. His experiments fall in 
two classes. In the first place he conceived the idea of testing 
whether in a liquid medium in which are suspended. granules 
of uniform size large enough to be visible, these particles 
follow the law of concentration that holds for a gas under the 
influence of gravity. In an enclosure at constant temperature 
the density of a gas is greatest at the bottom of the vessel, 
decreasing in. geometrical progression as the height. increases 
in arithmetical progression, The granules will follow this 
distribution if their mean energy of translation is constant. 
“Denoting the value of this energy by W, the equation 


Jr; 


2W log ES =: ф(А— (()ућ 


holds; mg and т denoting the number of granules per cubic 
centimetre at two points between which the difference of 
level is А, $ the volume of each granule, A and d the density 
of the granular material and of the liquid respectively, g the 
acceleration due to gravity. | 
Microscope construction. has now been brought to a high 
deeree of perfection, and with the aid of lateral illumination 
particles of ultra Microscopic magnitude can be rendered 
visible, Perrin realised the possibility thus presented of sub- 
jecting the above equation to the test of direct experiment. 
He prepared an emulsion containing granules of practically 
uniform size, and in showing that when allowed time-—generally 
a few hours- -to attain the steady state of distribution, the 
‘density of distribution of the granules. decreases from the 
bottom of the vessel upwards, and this according to the 
exponential law. But whilst in the case of our at mosphere 
half density would be attained at a height of some 6 kin., 
in the case of these emulsions the half concentration occurs 


with a rise of one-hundredth of a millimetre. The size of the 
granules and their density being also ascertained, a value of 
W was successfully arrived at. The crucial test is thus within 
reach of comparing this quantity with the constant w assigned 
by the kinetic theory to the gaseous molecular particle. 16 
must be remembered that the latter quantity cannot be 
regarded as known with more than approximate exactness. 
The value of N may be taken as 60x107, The value of the 
corresponding number N’ obtained by Perrin for his granules 
was 70-5 x 1077. 

Perrin’s second. series of experiments was in verification of 
Einstein's formula. The measurements required are of much 
difficulty. Armed, however, with a method of producing 
granules of uniform size, and with satisfactory means, dis- 
covered in the course of the preceding research, of measuring 
the size. he was able to establish the formula very satisfactorily 
over a large variation in size of granule, for granules of different 
material, and over a large range of variation of viscosity. The 
value 71-5 х 1022 so obtained for № shows practically perfect 
agreement. with the value obtained by the first, radically 
different, method. 

It appears, then, that Perrin’s two lines of experiment lead 
to values for N (or for the mean kinetic energy of translation 
of the particle) which are of the same order as those assignable 
to a perfect gas. А more complete confirmation of the kinetic 
theory of the Brownian movement could hardly be looked for. 

These experiments place the theorems of the kinetie theory 
on something like an experimental basis. Particularly of 
'alue are thev in supporting the hypotheses of Van't Hoff and 
of Arrhenius in regard to solutions, when one remembers the 
strenuous opposition to their views that has proceeded from 
some chemists and physicists. 

This work may well be revarded, as Perrin proposes, as 
giving à more accurate value of N than that deducible from 
vas data, Already physicists have come to regard the elec- 
trical method (depending, that is, on the determination of c) 
as more reliable than the older estimates. Possibly the 
accurate determination of e is of more interest even than that 
of N, and Perrin's number for the latter may be emploved to 
furnish an independent value for the magnitude of the elec- 
tronic charges. Taking, then, N — 70:5 X 102°, we get the value 
e—4:11 x 101° E.S. units. | 

V. Henri has studied the Brownian movement cinemato- 
graphically, taking photographs every twentieth of a second, 
with a period of exposure of one-three-hundred-and-twentieth 
part of a second. By the employment of solutions containing 
a sufficiently small number of particles per unit volume 1t 18 
thus possible to obtain numerous points on the path of the 
same particle. The trajectory so derived is of the kind one 
imagines on the kinetic theory, though, of course, the straight 
elements joining two successive points do not represent the 
path between two collisions, but give merely the displacement 
of a particle after an immense number of collisions with 
molecules of the solvent. . 

Perrin has also studied the Brownian movement of rotation, 
for which Einstein had again found an expression, ON the 
assumption that the kinetic energy of rotation 15 equal to that 
of translation. His measurements pomt to this equality, 
though probably the movements of rotation are not capable of 
sufficiently accurate measurement to justify. the conclusion 
that absolute equality holds. This is of interest in connection 
with the theorem of the equi-pariition of energy among the 
various degrees of freedoin of a gas molecule, which has been 
advanced by Boltzmann, though rot to the satisfaction of the 
majority of physicists. | 

$4. Brownian Movement in Liquids.—Perrin's Work.—The 
work of Perrin will now be considered in more detail. Let us 
consider first the different stages in the examination of the 
equation of distribution, | 

(7.) Preparationof a Uniform Emulsion.— After trial of severa | 
colloidal solutions, M. Perrin found a satisfactory material m 
gamboge, a substance well known as a water colour. One 
method of producing an emulsion is to treat the gamboge with 
methyl alcohol, which dissolves a considerable fraction. On 
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(їн) Size of Granules.—At first the law of Stokes was invoked, 


-adding to the clear solution a considerable quantity of water, 
a yellow opaque emulsion 1s produced which consists, as shown 


by examination under the microscope, of а swarm of yellow 
These can 


granules of various sizes, all perfectly spherical. 


he separated by centrifuging from the containing liquid, which 
А systematic procedure 

is next adopted comparable to the fractionation of a liquid 
mixture by distillation, in order to produce an emulsion con- 
| \ The 

vessel of the centrifuge is filled to a definite height. say 10 cm., 
with the emulsion in water; the machine is turned at a definite 
Speed, say 30 turns per second (corresponding to а centrifugal 
After a definite time 


(say 60 minutes), the motive power is cut off and the vessel 

A jelly-hke mass now 
occupies the bottom of the vessel, consisting of the aggregation 
of granules which have reached the bottom in the centrifuging 
process. Let a, denote the radius which a granule, initially 
at the surface, ought to have to reach the bottom at the 
All granules Jarger will, 
But there will 


be present at the bottom some particles smaller than a,, which, 
owing to their being originally present in the lower layers of the 
The super- 

By 


natant liquid will consist of particles smaller than а. 
The 


can then be replaced by pure water. 


sisting of granules of any desired uniform diameter. 


force 500 times greater than gravity). 


allowed to slow down gradually. 
moment centrifuging is stopped. 
therefore, be found at the bottom of the vessel. 


emulsion, have had time to reach the bottom. 


means of a syphon these particles may be removed. 


vessel is filled with distilled water to the original height, the 
sediment being well stirred to form once more a uniform 
emulsion, The centrifuging process is repeated in exactly the 


same way, and so on again and again, until finally the super- 
All particles of radius less than 


pu | Now recommence operations on 
this sediment, but with a slightly shorter time of centrifuging. 
l'he supernatant liquid will then contain no particles of radius 
greater than а certain value ay, whilst, clearly, none can be 
By choosing the interval of 


centrifuging so that a, is very nearly equal to a, a practically 


natant liquid is perfectly clear. 
a, have thus been removed. 


present of radius less than a. 


uniform emulsion is obtained. 


(п.) Distribution of the Granules.—Having secured a uniform 
emulsion, Perrin proceeded to examine the variation of con- 
centration in successive horizontal lavers when equilibrium 
A shallow cylindrical vessel of height 
(the cells made by 


had been attained. 
about one-tenth of a millimetre is taken 


Zeiss for enumeration of blood corpuscles were found quite 
convenient), and in it a drop of the emulsion is placed, the top 
heing closed in by a cover glass, which is then varnished round 
Из edges to prevent evaporation. The preparation, carefully 
levelled, is then examined under a vertical microscope of very 
high power, in which case the depth of focus is small. Only 
those granules can be seen clearly which are contained in a 


very thin horizontal layer of thickness about 1 p (u=, tuomm.) 


To count the number of granules in any layer two methods have 
been employed. The first is by instantaneous photography ; 
this is, however, only applicable when the granules are rela- 
tively large. The second method is to place in the focal 
plane of the eyepiece an opaque sereen of foil, in which a small 
circular hole is pierced. The field of vision is thus restricted, 
aud the eve is able to take in at a glance the number of granules 


present at a definite instant (a maximum of five or six is best). 
A very large number of observations is made at a given level 
at equi-distant intervals of time, and the mean of these is taken. 


711 б . 
The level is then altered by a known amount, and the counting 


Some thousands of readings are requisite 


process repeated. 
The concen- 


to secure a reasonably high degree of accuracy. 
trations of the granules in five equi-distant planes 25 apart 
were obtained, the first plane being би above the bottom of the 
vessel (to eliminate the possible influence of the boundary). 
To take one example from Perrin's numbers: In tlie case of 
granules of radius O-14p, the numbers of granules found were 
In the proportion LOO, 116, 146, 170, 200, whereas the numbers 
required for geometrical progression are 100, 119, 142, 169, 201. 


гр . ў А 
The exponential law was proved to hold for gamboge particles 


of radius 0-14 and upwards, and also in the case of an emul- 
sion of mastic of radius 0-52. 


The emulsion was placed in a capillary tube sealed at both 
ends and installed vertically in a thermostat. With a fine tube 
convection currents are avoided, and the granules fall steadily 
like a cloud, with a fairly sharp upper surface ; their rate of fall 
being measured by a horizontal microscope. Equating Stokes’ 
expression*Gz(an. to the apparent weight of а granule, 
+ даЗ(А— d)g. а is determined. 

. À second method consisted in counting all the granules 
present in а small volume of the emulsion. If the total mass 
of the granules present is known, and the density of each 
granule, the volume, and thus the radius, of each granule may 
be calculated. The counting is done in the flat cell already 
described, the bottom of which is divided into squares of 
50р side. The method depends for success on an observation 
made by Perrin that in a feebly acid medium the granules 
collect on the walls of the glass bounding the preparation. Аз 
soon as а granule touches the wall it sticks there. After а few 
hours, therefore, all the granules will have left the preparation 
and be found fixed to the walls. A camera lucida is then fitted 
to the microscope, and а copy made on paper of the squares 
and contained granules, first on the ceiling. then on the floor 
of the cell ; whence the number present is easily obtained. The 
determination of the density 15 referred to below. 

The total mass of gamboge (or mastic) in a given volume of 
emulsion is easily determined by evaporation of a known 
volume to dryness a little above 100°C. A glass-like mass is 
left whose weight remains constant, not altering even when 
the temperature is raised to 130°C. or 140°C. The determina- 
tion of this weight furnishes the required datum. 

A third method depends on the fact that the granules under 
the influence of acid often arrange themselves in rods com- 
posed of several granules. The length of these rods being 
measurable, and the component granules distinguishable, and 
therefore capable of being counted, the diameter may be 
estimated. 

The three methods give concordant results, providing inci- 
dentally a valuable confirmation of the applicability of the 
law of Stokes to such small granules. The most careful 
measurements were made on а gamboge emulsion, By the 
second method, in which some 11,000 granules were enumer- 
ated, the radius 0-212” was obtained, whilst by Stokes’ law 


the value 0-213, resulted. 

(/r.) Density of the Gronules—We have seen that the mass 
of resin in à given sample of emulsion may be readily deter- 
mined by drying in the oven. The density of the residuum 
is accurately found, and taken to represent the density of 
the granules. 

$5. The exponential distribution being thus established. and 
all the requisite data obtained, the equation of distribution 
allows of the determination of М. and that with a high degree 
Perrin’s mean result, based on several series. of 
the measurement of some tens 
Is that Avogadros constant 


of accuracy. 
experments involving 
of thousands of granules 
№ = 70-5 x 102°, 

$6. Perrin’s next step was to seek for erperimental confirma- 
tion of Einstein's formula, according to which the mean displace- 
ment of a particle is a given time depends only on the size 
of the particle, and not on its chemical nature. Tiny metal 
globules and air bubbles should show the same degree of 
agitation if their sizes agree. The formula assumes the ap- 
plicability of Stokes’ law. Treating this assumption as jus- 
tified by the measurements already described. а verification of 
the formula must be regarded as a vindication of the second 
proposition contained in that equation—namelv, that of the 
equi-partition of energy among the particles. Two quantities 
require fo be measured: First the radius, and secondly the 
mean square of the displacement in any definite direction in a 
given time, The former was determined as in the preceding 
investigation. For the measurement of displacement. the 
direction chosen by Perrin was а horizontal one: steady 
movement under the influence of gravity was thereby elimi- 
nated. The position of a selected granule was dotted in the 
camera lucida, the microscope being set vertical, four readings 
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-being generally made on each granule at equi-distant intervals 
of half а minute. The square of any length being equal to 
the sum of the squares of the projections on any pair of rec- 
tangular axes in the saine (horizontal) plane, the mean square 
of the displacement in any direction is found by halving the 
mean of the squares of the resultant displacement in the 
selected time. 

The measurements, made under very different conditions, 
resulted in a satisfactory verification of the formula of Einstein. 
Thus, on increasing the viscosity of the suspending liquid to five 
times by the addition of sugar the displacement was reduced 
to the degree predicted. The law of variation with size was 
found to hold over a range of diameters from 0-4 to 12m. 
Taking the mean square obtained from over 3,000 displace- 
ments, the value 71-5 x 1022 was obtained for N. 

7. Brownian Movements of Botation.—In the case of large 
spherical granules it is possible, owing to the presence of minute 
foreign inclusions, to observe persistent irregular movements of 
rotation, and even to measure their amount. Einstein has 
given a formula in this case, too, and Perrin’s measurements 
go far to verifying the underlying assumption of the equality 
of the mean energies of rotation and of translation. Taking, 
for example, the case of spheres of mastic of diameter about 
13и in suspension in a solution of urea, the root-mean-square 
obtained from 200 angular measurements was 
14-5 deg., whilst calculation predicts a rotation 
of 14 deg., in one minute. 

$8. In conclusion, we, have in the investiga- 
tions on the Brownian movement a remarkable 
confirmation of a brilliant suggestion. — Perrin's 
daring work can, indeed, be regarded as а 
triumph of experimental skill, and its outcome 
is an important contribution to our knowledge 
of some fundamental natural constants. 

$9. Other Related Work.—Broglie and Ehren- 
haft have made experiments on smoke particles 
electrically charged. Here, owing to the small 
viscosity of the surrounding air, the Brownian 
movements are considerably larger, In Broghe’s 
work finstein’s formula was employed, and the 
value of N being assumed, the size of the parti- 
cles was found. The photographie method was 
employed in the determination of the mean 
square of the particle displacement, whieh 
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yielded for the value of , 


Уг; 


seconds the number 0-7 «10759, leading to the 
value а $9 410-6 a. Measurement of. the 
steady speed of the particle in an electric field 
wave the value г =27-5 x 1073 ет. /хес. per unit 
field-strength. Applying Stokes’ formula, we 
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screened. from the eye, and the illumination on the working 
plane is obtained by reflection, and I, therefore, venture to 
submit that the `` confusion," if such exists, lies rather at his 
door than at mine. 

Mr. Harrison Ваз, moreover, of late been somewhat unsparing 
in his condemnation of “ indirect lighting," which he has, for 
instance, quite recently characterised as " always depressing," * 
and objected to “ on the score of the absence of shadows." t 

Is it to be understood that in each of these instances, also, 
the method of lighting which he had at the time in mind was the 
purely imaginary and hypothetical system which he now de- 
scribes % If so, his statement to this effect is surely somewhat 
belated, and ought, under such circumstances, in common 
fairness to thoseqnterested in the sale and installation of both 
incandescent and arc lamps, to have been made considerably 
earlier. 

Such an instance constitutes still another example of the 
class of statement—misleading Бу reason of incompleteness—to 
which exception was taken in my article. Mr. Harrison's 
statement that inverted are Пепе can hardly be considered 


indirect lighting, is, to me, а most remarkable one, and his 


E) 


further explanation that by the use of this expression he meant 
“illumination derived from all directions," makes the confu- 
sion worse confused, as in the room described in my article tlie 


Fic. 1.—ExAMPLE or [INDIRECT LIGHTING IN AN OFFICE. 


have for the charge on the particle e=6aa¢r; whence the | illumination (s undoubtedly derived from all directions. If, 


value 4:5 х 10719 E.N. is obtained for е. Ehrenhaft, workin. 
with metallic particles, obtained the value e-—4:6 x 10—17, 


CORRESPONDENCE. 


D sd 


LIGHT AND SHADE IN INDIRECT LIGHTING, 
TO THE EDITOR OF THE ELECTRICIAN, 

Sir: Mr. Hadyn Harrison appears, from his letter in. vour 
issue of the 30th ult., to consider that my assumption that the 
expression “ indivect lighting,” used in his article in your issue 
of the 9th ult., related to indirect lighting by either meandes- 
cent or are lamps, is attributable to а ^^ confusion of terms” 

There cannot, I take it, be any question but that the term 
‘indirect lighting," as generally applied, has for many years 
been recognised, not only by illuminating engineers but also 
throughout the electrical trade as relating to one or other of the 
few systems of lighting in which the actual light sources are 


а —ө————— 


however, what Mr. Harrison really means is illumination 
derived equally from all directions, which is quite another 
matter, then I unhesitatingly agree that this feature is neither 
possessed by this particular room nor by any other, with the 
posible exception of one constracted specially for the carrying 
out of photometrical measurements. 

As regards the “ light source giving equal candle-power in all 
directions,” and the polar curve of which would in consequence 
bo represented by а circle. И Mr. Harrison will be good enough 
to place such at mv disposal I will arrange to have the exper: 
ments described in my ariicle repeated in the manner he sug- 
gesis i and by this means demonstrate to him that even with 
such а hight source the light. would not in practiee be reflected 
equally by the ceiling, walls and floor, and the sphere would, in 
consequence, even under such cireumstances, retain its appear- 
ance of rotunditv, 

Pending the advent of ihe Heht source in question, I can only 
state that using a single small incandescent lamp—selected as 
representing the nearest practical approach to Mr. Harrison's 

*.. Iluminrating Engineer," May, 1911, p. 233. 


1 A J ournal and Record” of Transactions of the Junior Institution 
of Engineers, June, 1911, p. 401. : 


a 
aoe В ——Ü 
e work: 
ереше ta 
her at hi 


прали 
о has. fot 


Ens, alsi, 
1 Wd. Ur 
ow de 
"mese 
pat 
ni l и 


ой 
Т 


af the 
isi 
ША 
E 
ги! I 
hmi 
Ши 


THE ELECTRICIAN, JULY 7, 1911. 511 


theoretical source—suspended ш the centre of a rectangular 
chamber, closed in on all sides and specially constructed of 
material having a high co-efficient of reflection, to represent to 
scale the room in which the latter experiments were carried out, 
the miniature sphere used was, when viewed through a small 
inspection opening, quite distinguishable, visually, from the 
flat disc, although under such circumstances a photographic 
representation of it could not, as stated in my article, readily be 


secured. 
As regards the position of the arc lamp in the room shown in 


my illustration, I quite agree with Mr. Harrison that a closer 


approximation to daylight lighting, as regards the nature and 


direction of the shadows cast, would have been secured by 
placing the lamp nearer the windows and providing the latter 


with white blinds. The room in question was, however, 
specially chosen for the purpose of demonstrating the excel- 
lence of the results obtainable by the use of inverted arc lamps 
in ordinary rooms—?.e., under possibly unfavourable conditions 
—the disc, sphere and statue being placed on the vertical centre 
line of the lamp rather than elsewhere in the room for the same 


reason. 
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Ею. 2. —ExAMPLE ОЕ INDIRECT LIGHTING IN А STUDIO. 


The suggested position for the lamp is in no wise new, as the 
company with which I am associated has, when consulted in 
respect of such matters —in which, I may perhaps be permitted 
to state, they claim to be specialists—been in the habit of 
placing the lamps in such positions as to ensure the artificial 
lighting corresponding as closely as is practicable with the 
natural lighting, as, for instance, in the case of the two installa- 
tions shown by the enclosed illustrations, which, although 
taken before the epoch of artificial light photographs, serve to 
show clearly the positions of the lamps in relation to the 
windows, and also the reflecting curtains with which the latter 
аге provided. In both these installations the character, 
direction and ratio of the shadows are almost identical both by 
day and by night. May I also point out to Mr. Harrison that 
20 far from approximately vertical shadows constituting а 
‘curious effect very rarely found in nature," such are, in point 
of fact, the only shadows obtainable over a considerable area of 


* The lux is a unit fixed by the Geneva Cong 


the earth’s surface, and that at 3:30 p.m. yesterday the shadow 
cast by a circular office stool 16 in. in diameter by 22 in. high 
(standing out of doors in the centre of a large yard in bright 
diffused daylight) was, whilst clearly defined, out of centre 
only to the extent of 23 in. 

Finally, I would state that I accept with pleasure Mr. Harri- 
son's disclaimer of any intention to disparage indirect lighting 
by inverted arc lamys, and am delighted to welcome him to the 
ever-increasing body of experts, who, having seen the error of 
their ways, are now, very rightly, as strongly in favour of this 
particular form of illumination as they were, in their unregene- 
rate days, against it.—I am, &c., 

Union Electric Co. (Ltd.), London, 

July 4. 


Justus BCK. 


THE NOMENCLATURE OF PRIMARY AND SECONDARY 
SOURCES OF LIGHT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: While many scientific units are unsuitable for the 
measurement of engineering quantities, this hardly constitutes 
a reason for the choice of practical units which are unscientific. 
There is plenty of excuse for the pioneers of mechanical engi- 
neering for having bequeathed to us a heterogeneous jumble of 
units, many of which are unscientific and whose only claim to 
being " practical" is possibly the benefit which the engineer 
derives from the mental arithmetic involved. Such units, once 
established in practice, are extremely difficult to dislodge, and 
now that the subject of photometric units is open, it seems to 
me to be an excellent opportunity to put the whole matter on a 
footing which is both scientific and conventent. 

Firstly, it is essential that the primary units of intensity and 
total light flux should be fixed, and that these should not be 
confused with each other. Owing no doubt to a slip, I notice 
that Mr. Trotter is actually made to state that ‘ one candle- 
power is therefore the luminous flux per steradian,” t.c., inten- 
sity is flux! In common usage, however, the engineer absurdly 
specifies his lamps іл watts per candle-power. Of course, we 
generally know that he means the mean horizontal intensity 
and leaves the rest of the polar distribution to chance. Hence 
we may actually have two lamps with exactly the same rating 
but giving quite different efficiencies when the total light flux 
emitted is compared with the power input. If the engineer is 
also a scientific man, he may have the temerity to ask for a 
figure comparing the total light flux, as measured by the mean 
spherical candle-power, with the watts taken, and, getting a 
true idca of the efficieney of the lamp, buy his lamp with the 
same scientific accuracy аз he does his electrical energy. In 
other words, I object to candle-power or any other unit of 
Intensity being used as a unit of light flux. 

The unit of light flux at present most recognised is the lumen, 
which, I believe, Mr. Trotter intended to refer to as the hght 
emitted by a source, having a uniform spherical intensity of 
one candle-power, in unit solid angle (or one steradian). To 
bring the purchase of light up to something like the same 
common-sense level as that which rules when dealing with other 
measurable commodities, we should rate our lamps in lumens 
per watt. From the definition above, 16 will readily be seen 
that the mean spherical candle-power is a direct measure of the 
light flux (lumens), but the term is confusing as it uses the 
term for intensity to express output. 

Illumination, surface brightness and intrinsic brilliance are 
admittedly secondary quantities, but all of the same nature. 
Each may be defined in terms of the light flux emitted from a 
unit of surface, say, in lumens per square centimetre. 

This method of definition is applicable whether the emitting 
surface be а white-washed ceiling or the filament of an incan- 
descent lamp. 

We may have a unit for these quantities and give it а name 
(say, for example, the lux*) which contains no reference to the 
method by which it is obtained. The engineer or architect 
knows that so many units of illumination are desirable for read- 


ress, 1896; ita magnitude 13 
approximately y, foot-candle or 1/11,150 lumens per square centimetre. | 
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ing or writing surfaces, or that the production of a certain 
surface brightness is necessary, or again, a light source having 
an infrinsic brilliance exceeding a certain number of these units 
should not be directly exposed to vision, if glare is to be avoided. 
It would probably he necessary to get a range of values almost 
as great as that required for the comparison of resistances of 
conductors and insulators, but the quantities are still the same 
in kind and the method is quite practical. 

On the other hand, the expression of intrinsic brilhance in 
terms of candle-power per unit area involves a mathematic 
anomaly and, as Mr. Trotter shows, a practical ему. It 
also gives the engineer no means of comparing the brightness 
of a light source with that of an illuminated surface. 

Mentallv, I think that most people will compare the bright- 
ness of different surfaces directly, i.c., simply state that one is 
so many times brighter than another, and if this has to be re- 
duced to figures, surely it is much easier to think of the light 
coming from a certain patch of surface А as being twice as much 
as that from a similar patch of surface B rather than think that 
the illumination on À 1s produced by a hypothetical candle held 
say d feet away as compared with the same candle held / 2х4 
feet away from В. 

It therefore appears to me that all the units required are :— 

1. А unit of intensity. 

2. A unit of total light flux. 

3. A unit comparing the light flux with the area of the sur- 
face emitting 1t. —I am, &c., 

East London College, June 26. LEONARD MURPHY. 

“ INTERNAL COMBUSTION ENGINES WORKING ON 
THE DIESEL PRINCIPLE.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Ув: On looking over vour report of the discussion on Mr. 
Howard's Paper read at the recent Convention of the Muni- 
cipal Electrical Association, I find that the report, either due 
to an error in reporting or the want of clearness on my part, 
does not, at one part, give correctly the views I at least in- 
tended to express. | 

Your report says: “ Although no guarantees were given 
with Diesel engines, they had been found. by engineers Instal- 
ling them to be as satisfactory in operation as меат! plant, 
with which guarantees were regularly given.” Guarantees 
are reqularly given by the makers of Diesel engines, aud the point 
I tried to bring out was that the guarantees given by Diesel 
engine makers very often appear to show results which are 
little or no better than the results to be obtamed from gas or 
steam plant, judying from their makers’ guarantees, but that, 
notwithstanding this, mv experience had been that in every 
case there was а very substantial saving by the adoption of 
Diesel engines. I further explained that this was in no sense 
due to misrepresentation on the part of makers, but due to 
the fact that, whilst Diesel engines continue in daily practice 
to work up to the guarantee figures, this was almost impos- 
sible with other tvpes of plant, and particularly with steam 
plant, as so much depends upon skilfulness of firing, and 
attendance, and on tlie condition in which furnaces, flues, and 
other parts are kept. А further reason which I mentioned 
was that the stand-by losses in small stations are relatively 
heavy, and with Diesel engines these losses practically dis- 
appear.—I am, &c., 


Stockport, July 3. Снлв. Day. 


SIXTEENTH ANNUAL CONVENTION OF THE INCOR- 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION, 
(Concluded from p. 415.) 


On Friday morning members assembled in the Royal Pavi- 
lion, Brighton, for the annual general meeting of the Associa- 
tion, Mr. Christie presiding. The annual report of the Council 
was first read. The following is an abstract. :— 

ANNUAL REPORT OF THE COUNCIL, 

The membership of the Association now stands at 407, made up 

as follows :-—Committees (members), 165 ; chief electrical engineers 


(members). 187; honorary members, 4; chief assistants (associate 
members), Ө; and assistants (associates), 39. There is a decrease of 
nine on last vear's total. 

The hon. treasarer’s report shows thet the nett result of the year's 
working із © surplus of £157 as against £03 lest year, and a total sur- 
plus of assets over lisbilities of £642. It. must be borne in mind, 
however, that working expenses ere very low, and thst should it 
become песеззоту at слу time to incur rent and other outgoings, the 
smoll margin at present in hand would soon be absorbed. This would 
зо apply to eny extreordinary expenditure which the Association 
might be called upon to incur in the way of P»srlismentsry work. 

Two representatives of the Association, Messrs, Christie and Ayton, 
have been sppointed әз members of the Joint Publicity Committee, 
in addition to two members of the Council already members of such 
committee on è different representation, Messrs, Cramb and Sea- 
brook, The committee have carried out a lerge business in poster 
and pemohlet work with good results, and the feet thet a number 
of other мапіеірэ undertakings have recently joined testifies to the 
growing &ppreciation of the usefulness of the work carried oa. 

The Council ho ve carefully considered aad »pproved of the amended 
LEL. Wiring Rules, ead consider it desirable that they should be 
adopted univers Пу аз è basis for standard practice. 

This year two Papers were received from associates in competition 
for the travelling studentship. The Council has awarded the first 
place to the Paper on The Motor Meter os Applied to the Measure- 
ment of Single-phase Alternsting Current," the euthor of which is 
Mr. V. F. Bush, of Tunbridge Wells. ‘The subject of the other Paper 
submitted was ‘ Steam Power Generation: the Advantoges of Me- 
chanicel Draft.” the author of which is Mr. J. В. Campbell Murray, 
of Motherwell, to whom your Council has awarded a special premium 
of the value of two guineas. The Council coasider both Papers to be 
meritorious, and they will be published in the * Proceedings "oan 
due course. 

As a result of о, large number of meetings with representatives of 
the Municipal Tramways Association, a comprehensive and velusble 
report is now being dealt with by a committee. previous to its being 
considered by ә joint committee of the two Associations. 

During the yeer the Lamp Standard Sub-committee of the Engi- 
neering Stand»rds Committee. upon which the Assoclstion are repre- 
sented, has been engaged in the standardisstion of bayonet socket 
lamp-holders and вара, and а stundard specitiestion has been issued. 
It is recognised that the ordinary зба beyonet socket lemp- 
holder is not well adapted for use with геолог lamps taking 250 
watts at 100 volts, due to feilure of the spring: and contacts. The 
committee ere therefore mokiag further investigetions in this direc- 
tion. lt is hoped that the result: will be the production of a lamp- 
holder which can be used with uniform sotisfection with currents up 
to 23 amperes. 

In connection with the revision of the Institution of Electrical 
<ngimeers’ form of model general conditions recommended for use 
in connection with contracts for plant, mains and apperotus for 
electricity works. particular attention has been drawn to 2 clause 
appointing the engineer (of the locel authority) 28 sole arbitrator in 
cose3 of dispute. It is telt that this is a most unfeir and improper 
cleuse, and your Council strongly urge the amendment ot such clause 
in the preparation of all future contracts. 

Finelly. the membership shows 2 slight falling-off. due partly to 
the unusual number of engineers leaving municip employ, but 
tracesble also to the ection of the Loes! Government Волга in dis- 
allowing subseriptions peid to the Assccistion by loos} sutherities. 
This ва matter which the Council hes under consideretion. Other 
matters which sre being dealt by the Couneil include the sugges- 
tion for the establishment of an information bureau snd the desir- 
ability or otherwise of enlarging the Council with 2 view of securing 
wider representation of the smaller undertakings. 


The election of officers for 1911-12 was next proceeded with. 
The following is а full list :— 

President: G. Wilkinson (Harrogate). 

Vice-Presidents : €, Е. C. Shawtield (Wolverhampton) and 
В. А. Chattock (Birmingham). | 

Past Presidents : 8. L. Pearce (Manchester), W. W. Lackie 
(Glasgow) and J. Christie (Brighton). 

Council: W. Wyld (Birkenhead), А. C. Стать (Croydon). 
F. Avton (Ipswich), Е. M. Long (Norwich), И. Richardson 
(Dundee), C. Furness (Blackpool), A. Н. Seabrook (t. Maryle- 
bone) and S. J. Watson (Bury). Also, Councillor J. N. Rown- 
tree (Harrogate), Bailie J. Willock (Glasgow), Councillor J. W. 
Crowther (Sheffield), Ald. W. Bruce (Sunderland). Councillor 
Н. German (Brighton) and Ald. C. West (Coventry). 

II on. Solicitor : Ald. G. Pearson (Bristol). 


n 


neta} 
LL, y 


UTS Fas ui 


5 4 demus 3 


It of te pu 
datda 
The In m7. 


lt usc 


ets] dv 
Copt 
TES 
ib ant Se 
MEE 


hoy p n 


- 


— - 


Hon. Treasurer ; J. E. Edgcome (Kingston-on-Thames). 

Hon. Secretary г: H. Faraday Proctor (Bristol). 

Harrogate was selected as the scene of next year's conven- 
tion, provided the necessary arrangements can be made. 

The Press were excluded from the subsequent discussion on 
the obtaining of municipal wiring powers. 


ANNUAL DINNER OF THE ELECTRICAL CONTRACTORS’ 
ASSOCIATION. 


The annual dinner of the Electrical Contactors’ Association was 
held at Frasestí's Restaurant on Monday lest, the cheir being taken 
by Mr. G. Harlend Bowden, President of the Association, Mr. 
Bowden hed been re-elected to the position of president esrlier in 
the day, this being the second year he will have token offiee. The 
gothering was not as well attended as in previous years, the reason 
being thet ә number of the members were away on holiday. and 
menv of the provincial contractors who had attended the ennual 
meeting hod been compelled to return home esrlier in the day. We 
understend thet practically ell the London members were present. 
but even these did not make the dinner in eny wey representative 
of the Association, It seemed to us thet there was not more than 
15 to 20 per cent. of electrical contractors present. 

The CraiRMAN apologised for the absenee of Mr. Terrell. K.C.. 
M.P., who was down to reply to the toast of the Houses of Parliz- 
ment. Thet gentlemen wes compelled to be present at the House 
ot the debate on the Declaration of London, 

Mr. В. Twrkepy міти, however, made & useful speech in pro- 
posing this particular toast, end dwelt upon the necessity for the 
Association doing its utmost to check the advance of municipal 
treding. 

Mr. H. H. Berry proposed the toast of the Contractors! Associa- 
tion, end referred in pleasing terms to the fighting fund which hes 
been got together to protect the interests of the Association. 

The PResipent, in reply, remarked upon the growth of the Asso- 
cation, its 20 per cent. ineresse of members during the past year, 
and the contributions to the fighting fund which hed resulted from 
his tour of the country. They now had è good sum et disposal, 
end much of this hed come from è certain source whieh lie under- 
stood might be looked to for further supplies when required. Most 
of Mr. Bowden's remerks were contined to the question of municipal 
electricity departments trading on the business of the legitimate 
contractor, He regretted that no working egreement hed been come to 
es & result of the conference, and he felt that zs far as contractors were 
concerned they had done their very utmost; in fact, they hed gone 
the whole way to meet municipe! engineers. While he did not give 
up hope of some arrangement being come to, he felt that it was 
necessary for contractors to protect their interests against the 
ebrogetion of their rights by the municipal electrical depart- 
ments. He thought that the matter would have to be decided 
ultimately by the British public. who would settle whether it was 
right that municipal authorities should enter private premises 
and practically teke the plece of the legitimate contractor. 
The contractor was a ratepayer, апа the competition of the local 
euthority was grossly unfair to him, es such. He felt that the 
Association had no further concession: thet they could make. He 
looked upon Mr. Christie's presidential eddress to the LM. Е.А. аз 2 
Sympathetic utterance. and, as far as he knew, the Association was 
quite ready to try egain to put matters upon а satisfactory basis. 
The Association would’ require steadfastness of purpose. and the 
members would need г good decl of self ол у so as to get rid of a 
certain lack of cohesion which wes noticesble, and so thet a united 
front might be presented for the purpose in view. 

Mr. W. В. Rawas proposed the Institution of Electrics! 
Engineers and the N. E.M.A. end kindred essuciztions ( the Institu- 
tion figured in the бола list as the Institute), and spoke of the greti- 
tude which the Association felt to the Council for facilities to use tlie 
new building on the Embankment. As for es he was able to gather, 
the manufaeturers were the only people in the industry who were 
making any money. One of the questions that he particularly 
wished to ask wes, When does the manufacturer become a con- 
tractor ? and jokingly answered—When he becomes a consulting 
engineer. He looked forward to the Electrieal Exhibition, and 
anticipated an increased demand on the part of the publie for elec- 
trical apparatus as a result of the show. 

The reply to this toast was a double-barrelled one by Messrs. L. B. 
Atkinson and F. H. Nalder. Mr. ATKINSON referred to the useful 
work which had been done by the Cable Makers’ Association in the 
standardisation of cables and in the raising of the quality to a point 
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beyond which it was difficult to go. He thought that the contractor 
*s between the upper millstone of the consumer and the lower 
millstone of the manufacturer, 

The proceedings were livened by an excellent musical programme. 
Among the contractors present we may mention Mr. A. Rashleigh 
Phipps, Mr. G. Fox. Mr. G. W. Strode, Mr. W. A. Shaw, Mr. Е. G. 
Wellis, Mr. W. В. Rawlings, Mr. H. Merryat end Mr. L. G. Tate, 
the hon. secretary of the Association, 


— 


TELEPHONE TRANSFER BILL. 


In connection with Part I. of this Bill à Memorandum has been issued 
which states that the conditions of transfer were originally set out in the 
memorandum read by Lord Stanley in the House of Commons on Aug. 9, 
1905. (This memorandum is now again issued, and is set out. below.) 
The conditions set out in that memorandum have since been considerably 
modified in favour of the employés. The conditions in the main will be 
carried. out аз matters of administration, Statutory provisions are, 
however, required to modify in favour of the employes in certain cases 
some of the provisions of the Superannuation Acts. The whole of the 
staff of the National Telephone Со, with two years’ service (with the 
exception of those in receipt of £700 a year or more) will be taken into 
the service of the Post Office, without the imposition of any educational 
or medical test. The statf of the company with less than two years’ 
service will also b» admitted to the Post Office under the same conditions, 
subject to a satisfactory cerüticate of conduct and eficiency being forth- 
coming. Those who have not served with the company for a time equal 
to the probationary period imposed upon new entrants to the Post Office 
s rviee will be regarded as on probation for. the balance of that period. 
The transferred officers will, as far as possible, be placed in the same classes 
as Post Осе servants doing similar work; and they will enjoy the 
advantages and be subject to the conditions of the elasses on which they 
are placed. 

Except in the case of any persons whose salary may have been abnor- 
mally increased by the Company during the two vears preceding tho 
transfer, the initial rates of pry under the Post Office will not be less, 
and in many cases will be greater, than those paid by the company. 
Service with the company will be regarded as of the sime value as service 
on corresponding duties in the Post Office for the purpose of seniority, 
annual leave and sick pay. The classification of the company's staff on 
transfer is not vet finally settled: but it may be stited that the great 
majority of the members of the company's pension fund will be placed 
upon pensionable classes in the Post Ofliee > and that many thousands 
of persons who are not members of the pension fund will also be placed 
on pensionable classes, thus acquiring pension rights for the first time. 

All officers of the company will be allowed to count the last two years 
of service with the company as service in the office to which they are 
transferred for the purposes of the application of the Superannuation 
Acts, and it is proposed so to amend the bill as to admit of any shorter 
period of service also being so counted. It will be open to members of 
the company’s pension fund, as an alternative, to assign their share in 
the fund to the Postmaster-General, and to secure the privilege of count- 
ing for those purposes the whole of the period during which they have 
subscribed to the fund, or, in the case of original members of the fund, 
the whole of their duly authenticated continuous service with the com- 
pany. In the case of original members of the fund who are placed upon 
pensionable classes, and who have assigned their shares of the fund to the 
Postmaster-General, the pension granted on retirement at the age of 65 
(including annual value of the lump sum awarded) will not in any case 
be less than two-thirds of the salary which they were receiving on Jan. 1, 
1596—the amount guaranteed by the company under the pension trust 
deed. Those members of the pension fund who are not placed upon a 
pensionable class will receive an addition to their salary of not less amount 
than the total annual contribution at the time of transfer pid by them- 
selves and by the company into the pension fund, and in the event of 
their being given at any time a higher salary in the service of the Post 
Oftice they will receive an addition caleulated on the same principle so 
long as they remain unpensionable. The qualifying period of 10 years 
preseribed by the Superannuation Act, 1859. for the acquirement of 
pensionable status, and the qualifying period of five years prescribed bv 
the Superannuation Act, 1909, for the grant of a gratuity on death, will 
be waived in the case of persons who have been in the company's service 
continuously since Aug. 15, 1904. This concession, of course, only 
applies to persons who are on transfer or subsequently placed on 
ponsionable classes. Service during the years 1910 and “OTL will be 
taken into account in the calculation of marriage gratuities, provided, 
in the case of telephone operators, that only so much of this period shall 
reckon as is subsequent to the completion of two years! full time service 
as operator. This is in accordance with the established practice in the 
Post Office. 


TRANSFER OF NATIONAL TELEPHONE CO.S SYSTEM TO THE 
STAT E. 

MEMORANDUM AS TO CoMPANY’S EmMpLoyFs, read by the Postmaster- 
General in the House of Commons on Aug. 9, 1905, during the debate 
on the Agreement for the Purchase of the Company's Undertaking. 

]. Subject to the other provisions of this memorandum. the Post- 
master-General will take into the service of the Post Office the servants 
and officers of the company who have been not less than two years con- 
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tinuously in the service of the company on Dec. 31, 1911, and such officers 
and servants shall enjoy the advantages and be subject to all the con- 
ditions of the rank or grade to which they are admitted in the same 
manner ав other officers and servants of the Post Office in that rank or 
grade. This undertaking does not apply to the general manager or to 
officers of the company in receipt of £700 per annum or upwards. 

ә The Postmaster-General has already by his agreement with the 
company conceded that officers or servants who have been continuously 
in the service of the company from Aug. 15, 1904, until Dec. 31, 1911, and 
who then become established servants of the Post Office entitled to 
pension, shall be so entitled, though they may retire before they have 
served 10 years under the Crown. 

3. He is also willing, in the case of officers who do not participate in 
the pension scheme of the National Telephone Co., and who on the 
transfer of the company’s business become established servants of the 
Post Office entitled to pension, to allow them to count for purposes of 
pension their continuous service. with the company subsequent to 
Dec. 31, 1909, as service under the Crown. 

4. As regards medical examination, the Postmaster-General cannot 
undertake to examine candidates for the Telephone Company's gervice, 
but he is willing to dispense in 1912 with the medical examination of any 
officer or servant if such officer or servant has been in the service of the 
company continuously for two years on Dec. 31, 1911, and has had no 
abnormal amount of sick leave during that time. 

5. The pension fund of the company is in the hands of trustees, and its 
administration depends upon a private trust deed. The provisions of 
the deed are so different from the conditions of the Civil Service pension 
system that (apart from other difficulties) it would be impracticable for 
the Postmaster-General to administer the fund or to continue the same 
system for individuals. For instance, under the trust deed no pension 
can be granted to an officer who retires under the age of 65, whereas 
under the rules of the Civil Service an officer may be called upon to retire 
at 60, and if retiring at 60, either compulsorily or voluntarily, is entitled 
to a pension. The fund must, therefore, be closed, and officers and 
servants entering the Post Office must be subject to the Civil Service 
rules as to pensions (subject to the provisions of this memorandum). 
If, however, it be shown that by the closing of the company's pension 
fund and the substitution of the system of Civil Service superannuation 
the general body of the participants in the pension scheme of the com- 
рапу will be placed in a substantially less favourable position, the 
Postmaster-General will consider the expediency of adding a period (not 
exceeding in any case two years) to the service which under the rules of 
the Civil Service the officers affected are entitled to count for purposes 
of pension. 

6. "hes? arrangements cannot be fully carried out without the autho- 
rity of an Act of Parliament, and this declaration is made subject to the 
passing of such an act. An act will be necessary to provide the money 
for the purchase from the company, and provisions on this subject will 
be included in that measure. 


— 


Mr. S. Roberts has given notice that he will move that the Bill be 
committed to a Select Committee of five members, three to be nomina- 
ted by the House and two by the Committee of Selection. 


nM 
PARLIAMENTARY INTELLIGENCE. 


SIDMOUTH GAS AND ELECTRICITY BILL. 


The Select Committee of the House of Commens on Unopposed Bills 
passed the preamble of this bill on Thursday last. The bill had already 
passed the House of Lords. The Urban District Council opposed in 
order to get a purchase clause inserted, but as a clause was agreed upon 
the opposition was withdrawn. The bill gave power to the company 
to, from time to time. raise additional capital not exceeding £15,000. 
The share capital 18 £30,000. The House of Lords Committee refused 
the Council a purchase clasue, but gave them a suspensory clause. 
The Council were, however, not satisfied with that, but the promoters 
had now agreed to give them a purchase clause instead of the suspensory 
clause. 


CENTRAL LONDON RAILWAY BILL. 


This Bill, which authorises the Central London Railway Co. to construct 
a short double line, half a mile in length, from Wood-lane station, and to 
make a junction with the authorised line of the G.W. Rly. Co. at an 
estimated cost of £145,896, came before a Select Committee of the House 
of Lords on Tuesday. The Bill was opposed by the Metropolitan Rail- 
way Co., but the promoters contended that their proposal would not 
prejudice the Metropolitan Company, as their Jine and the Central 
London Railway were not in real competition until they reached. the 
City. It was suggested that the Metropolitan line was во congested 
between Baker-street and Liverpool-street that the company had difti- 
culty in providing for its traflic, and they had threatened to reduce the 
number of through trains which the Great Western Co. now run over 
their line. | 

Sir H. Oakley (late chairman of the Central London Railway), Sir 
James Inglis (general manager and consulting engineer to the G.W. Co.), 
and Mr. Basil Mott, C. E. (one of the engineers to the Central London 
Eailway), gave evidence in support of the Bill. | 

On Wednesday the opposition was withdrawn and the Bill was allowed 
tọ proceed. í 


. ә 


NEWCASTLE-ON-TYNE CORPORATION BILL. 


This Bill was passed by a House of Commons Committee on Tuesday. 

Mr. Cripps, for the Corporation, said the parties concerned had met 
and an arrangement had been come to that was satisfactory to all. He 
asked the Committee to agree to the insertion of an addition to Clause 
128B, which would confirm an arrangement between the Corporation, 
the Newcastle-upon-Tyne Electric Supply and the Neweastle & District 
Electric Lighting Companies. The Newcastle & District Co. were satis- 
fied with the amendment. They had an agreement. with the Newcastle 
Electric Supply Co. which involved the Newcastle & District Co. taking 
some part of the supply under the heads of ап agreement. scheduled 
from the Electric Supply Co. The new claus? was introduced and agreed 
to. 


A 


New Acts of Parliament.—On June 30 the Royal Assent to the 
Metropolitan Electric Supply Co. (Acton District) Act was read. 

National Telephone Co.'s Staff.—In the House of Commons on 
Friday the Postmaster- ieneral stated that when he said he would extend 
the promise which Lord Stanley read in the House of Commons on 
Aug. 9, 1905, by agreeing to take over members of the National Telephone 
Соз staff, even although they had had less than two years’ service with 
the company, it was not his intention to extend it also by promising to 
take over officers in receipt of £700 per annum and upwards who were 
specifically excluded from Lord Stanley's undertaking. № doubt among 
those officers there would be some not near the age of retirement whose 
services would be of value to the Department, and he should carefully 
consider any proposals they might make to him to enter the Post Office 
at salaries bearing proper relations to those drawn by senior officers 
already serving in the Department. 


Anglo-Norwegian Telegraph Service.—In the House of Commons 
on Wednesday the Postmaster-Genera stated, in reply toa question, that in 
regard to the working of the State cable between this country and Nor- 
way, the payment to the Great Northern Telegraph Co. for working the 
Anglo- Norwegian telegraph service was at the rate of 12 centimes a word 
for every word transmitted, together with 14d. per telegram in the case 
of those telegrams which are collected and delivered by the company. 
The formal agreement on the subject, which would cover the general 
relations between the Post Office and the compiny, маз still under 
consideration. 


Metropolitan Railway Bill.—This Bill, which is proceeding аз an 
unopposed measure, was ordered on Wednesday to bz reported to the 
House of Lords for third reading. ‘The proposals of the Bill include the 
widening of the railway, the construction of a station at Mount Pleasant, 
and the construction of subways for passengers at Marylebone. 


Provisional Electric Lighting Ordera.—The Hous? of Lords Com- 
mittee on Unopposed Bills on Tuesday passed Bills to confirm various 
Provisional Electric Lighting Orders, including the Portishead. Ciren- 
cester, Salisbury, Rhondda, and Chichester (Extension to Westhampnett 
and Westbourne) Orders.— The House of Commons Committee on 
Unopposed Bills has passsd the Donaghadce Electric Lighting Order 
Confirmation Bill. 4 


Macclesfield & District Railless E ectric Traction Bil.— 
The promoters have withdrawn this bill. 


= — 


RENS А | 


LEGAL INTELLIGENCE. 


o d 


National Telephone Co. v. Postmaster-General. 


On Monday the Railway and Canal Commission sat as a court of 
arbitration in this case in order to decide matters of difference arising 
between the parties in respect of the ©“ suitability 7 of certain plant. &., 
to be transferred and the admissibility of these disputed items to the list 
vf subjects for which compensation was to be paid by the Postmaster- 
General to the company. | 

Sir Alfred Cripps, К.С., M.P.. Mr. Danckwerts, K.C., Mr. E. Morton. 
K.C., Mr. Forbes Lankester, K.C.. and Mr. H. H. Gaine appeared for 
the company; the Attorney-General, tho Solicitor-General and Mr. 
G. В. Branson for the Postmaster-General, 

By a deed of Feb. 2, 1905, it was agreed that the Postmaster-General 
should buy of the company on Dee. 31, 1911, (1) all plant. land and 
buildings of the company brought into us? with the sanetion of the 
Postmaster-General and in use by the company on Dec. 31, 1911, for the 
purposes of the licensed telephonic business of the company; any 
licensed telephonie business of the company which by virtue of th* 
lelegraph Act, 1899. or of any of the agreements in writing between 
the Postmaster-General and. the company particularly specified in the 
first schedule, or of any other agreement in writing between the Post- 
master-Gencral and the company (whether made before or after the date 
of the agreement), can be transacted for any period after Dee. 31 ; any 
private wire business of the company. together with all plant, land and 
buildings in use by the company on Dec. 31; all stores which on Dee. 
31 are in the company's possession. and which are suitable for use m 
accordance with the methods of work described in the specifieation and 
rules set forth in the third schedule, and all furniture in the company s 
possession at the same date, provided that they are reasonably necessary 
for the purposes of the telephonie business of the company according to 
the ordinary and businesslike way of carrying on such business.(2) Spare 
plant of every description in the company's possession on Dec. 31 (in- 
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cluding works of all kinds in course of construction at that date shall be 
deemed to be plant in use by the company on Dec. 31 for the company’s 
telephonic business. ‘Phe above was subject to the provision that no 
exchange which had а capacity of more than 300 direct subscribers' 
lines, the construction of which was commenced after Aug. 15, 1904, 
should be deemed to have been brought into use with the sanction of the 
Postmaster-General unless its site and capacity should have been approved 
in writing by the Postmaster-General, or unless at the time when the 
question arose it should be determined by arbitration that such exchange 
would be suitable for the requirements of the telephonic service of the 
Post Office on Dec. 31, 1911. The Postmaster-General might, by notice 
in writing. given to the company not later than Jan. 1, 1911, object to 
buy such plant, &е., as he considered unsuitable for the actual require- 
ments of the telephonic service of the Post Office. Save as otherwise 
expressly provided by the agreement, all questions and matters of ditfer- 
ence under the agreement shall be referred to the Railway and Canal 
Commission. 

Notices were given by the Postmaster-General rejecting certain plant, 
&e., and ditferences had arisen between the company and the Postmaster- 


General with reference to those notices; the company contended that 


the notices did not comply with Ее requirements of clause 3 of the 
deed, and also that the notices were in such a form as to include plant, 


&е., which would be in use by the company on Dec. ЗІ, wholly or in part 
for the purposes of the private wire business of the company, and that 


under the agreement the Postmaster-General was bound to buy all 
plant, &e.. in us? for such business or which could not be separated from 
such plant, &c., without destroying ог prejudicially affecting the same, 
and in that respect also the notices were void. The company asked the 
court to say that the notices of objection were void, and that all plant, 
&e., specilied in the notices would be suitable for the telephonic service 
of the Post Office. 

"ir ALFRED CRIPPS, in oponing the case for applicants, said he wished 
to deal with the question on its merits, and he and his clients had very 
carefully considered how the case might be dealt with so as to bring the 
hearing within reasonable limits. He then read the judgments of the 
Court of Appeal upon the point of unsuitability, in the course of which 
the Master of the Rolls suggested that it might be possible for the parties 
to resolve the various plants and properties about which differences had 
arisen into categories, and so dispose of them en bloc. He (Sir Alfred) 
looked upon that view as optimistic. 
of the Court of Appeal, in dealing with the one point of “ suitability,” 
failed to take into account the case of a cable which could not be separated 
but which possessed a degree of suitability. Those cables could not be 
left ont of account when the question of compensation came up for con- 


sideration before the court. 


The ATTORNEY-GENERAL asked what he meant by some degree of 


s'utability. 

Nir ALFRED said it was a cable in which some of the wires were “ suit- 
abl» " for the purposes of the Postmaster-General and some unsuitable. 
He thought their lordships would come to the conclusion that that should 
be taken into consideration in estimating the compensation to be given 
to the company. | 

Mr. Justice А. T. Lawrence: Your argument is that in such a case 
аз you give in illustration there must be а question of à quantum price, 


to bo settled afterwards. 

Sir ALFRED Cripps: Yes, my lord. 

Sir JAMES МоорногѕЕ inquired whether the case of private wires 
entered into Sir Alfred's illustration. 

^ir ALFRED said he did not vish to exclude them from consideration, 
if the court came to the conclusion that a certain number of wires in a 
cable were suitable for and required for the service of the Postmaster- 
General. 

"ir JAMES WOODHOUSE: Your opinion is that if some of the wires in 
a cable, according to the evidence to be given, turned out to be suitable 
and others unsuitable, the whole cable must not be refused on account 
of the unsuitable wires embraced in it ? 

"ir ALFRED CRIPPS agreed, but added that if it turned out in any case 
that the wires were easily separable that difficulty would not aris». It 
was where sutiabl? and unsuitable wires were joined in one cable in an 
unseparable condition that h^ claimed the consideration of the Commis- 
sion for the “suitable " wires as fit subject for compensation. The 
Government had given four typical cases to the company, which, if they 
were to embrace the whole of the Government's case, might shorten the 
proceeeings considerably. 

The ATTORNEY-GENERAL said these cases were typical of the Govern- 
ment ease at large, but he could not be held to assenting to the proposi- 
tion that there were no cases falling outside of them. 

Mr. Frank (тил, engincerin-chief of the National Telephone Co., 
said that since he had been enginecr-in-chief of the company he had added 
800,000 stations to the system and 542 new exchanges. About 68 per 
cent. of the company's lines were now underground, and all of the work 
had been constructed. in the most approved and modern style, The 
notices served by the Government upon the company were so wide that 
no two competent engineers could have agreed upon their meaning. 
There were in all 93 exchanges belonging to the Post Office and the 
telephone company in the London area, of which 61 belonged to the 
company. On Dec. ЗІ. 1910, there were 118,596 exchange lines in that 
area altogether, of which 70.700, or nearly 60 per cent., belonged to the 
company. The total number of exchange stations was 194,003, of 
which 122,680 belonged to the company. In his opinion a considerable 
portion of the plant at the Avenue exchange ought to b? maintained and 
utilised whatever the Postmaster-General’s intentions might be. In the 
cas? of some of the notices it would be impossible ta apply them for 


He pointed out that the judgment 


physical reasons, and in other cases they would amount to a ridiculous 
destruction of plant. In his opinion the company had in substance no 
superfluous plant. Cables used for connecting condemned exchanges 
could not be done away with without interfering with other lines of com- 
munication passing through and beyond the area of those exchanges. 
In many cases within the London area separation between condemned 
lines and useful lines would be impossible. Into the Gerrard exchange, 
to which, he understood, no objection had been taken, 33 cables entered, 
each carrying 600 pairs of wires, or an aggregate of 19,800 pairs. In 
13 of those cables there were 496 lines connecting Gerrard with exchanges 
which had been objected to. Those cables, however, were not separable, 
because none of them contained only condemned wires. Most of the 
company's cables contained spare wires ; those wires were not more than 
was necessary, and were not separable from the other wires in the cables. 

On Tuesday Mr. Чил, made a correction in his evidence. He stated 
that the number of exchanges in London operated by the Post Office was 
33 (and not 31), and those operated by the company was 62. Не had 
neglected to include the Treasury and the official switch as exchanges 
under the Post Oftice. There were 3,538 junction lines affected by the 
notices of rejection. These lines were about 17,000 miles in length, and 
on those there were about 2,747 calls per day. In his opinion the 
junction lines between the various exchanges were necessary for the publie 
service. Аз to the necessity for those junction lines, witness gave as an 
instance the Croydon exchange, one of the 21 concerning which notices of 
rejection had been given. Between Croydon and exchanges not objected 
to there were 211 junction lines, and between Croydon and exchanges 
objected to there were 76. In addition, 35 junction lines passed through 
Croydon without using the Croydon switchboard. 211 of those lines were 
connected with exchanges not objected to, but because they originated 
with Croydon they would be objected to. 

Mr. Justice LAWRENCE suggested that some method might. be arrived 
at of avoiding the necessity for entering into so much detail. The 
Government thought they could not make their objections plainer in 
their notices, and, as things were, he did not see how the Court could get 
at the facts. 

Sir Jas. WOODHOUSE said it appeared to him that what was reallv 
wanted was some scheme whereby the Post Office could show how the 
things they proposed to object to must come within the terms of the 
deed. 

The SorrcrrTog-GENERAL 8114 he was anxious to save the time of the 
Commission, but the agreement was one under which they bought what 
they wanted, and they indicated what they wanted by the process of 


exclusion. It was not for them, but for the company to explain their 


position. 
Sir ALFRED Cripps said his evidence was that not only on the question 


of '' suitability," but on the question of " need " under clause 3, there 
was the question to be considered of an inseparable piece of plant. И 
the plant was suitable at all, in however small a degree, or if it were 
wanted at all, then, according to the view of the company, and, as he 
believed, of the Court of Appeal, if he appreciated its decision rightly, 
such plant could not be ruled out from the case under arbitration. By 
and bye, when they came to determine prices, the degree of suitability 
and the degree of need might be important matters to consider. But 
what he had shown was that all those lines had, of necessity, elements 
of suitability, and could not be ruled out at this stage. 

Mr. GILL stated that the company had 880 instruments of the central 
battery type connected with the 21 London exchanges objected to by the 
Post Oftice. There were also 6,852 convertible instruments which, by 
quite a minor alteration, could be made practically central battery 
In addition, there were 13,266 instruments of the local 
battery type. All those could be made at a very small expenditure 
available for use on a central battery system. The local battery when 
used in connection with a central battery exchange would still receive 
its energy for speech from the battery in the subscriber's office, but the 
method of communication would be greatly simplitied, so that the mere 
removal of the telephone from the hook would call the exchange, instead 
of having to ring. Witness gave the result of certain calculations made 
by him, which he said showed that the central battery system of the 
National Company was more economical than the magneto system. 
That central battery system was very suitable for the use of the Post 
Oftice, and he understood that the Post Office authorities intended to adopt 
the central battery system in some of its exchanges. Any attempt to 
replace the 21 London exchanges objected to by Dec. 31 would be likely 
to work an injury to the public service. Such a change could not be 
effected in a short time and ought not to be tried. In witness's view, 
substantially all the plant covered by part 1 of the notice was suitable 
for the working of the combined system. In the few instances where 
iron wires did exist they were suitable for the work. In one case, a very 
windy place, the ordinary copper wire was not stout enough, and, with 
the consent of the Post Office itself, the company put up an iron wire 
there, and it was doing its work well. In such a case as that he was pre- 
pared to argue that iron wire was suitable. There were only 86 miles of 
iron wire cireuit belonging to the company. and of those 29 miles were 
especially arranged with the Post Office. He thought all the company's 
overhead wires would be suitable for the combined system. In only one 
ease (at the Bank exchange) they had any ditliculty with their telephone 
lines laid on or across or along a railway driven by electric power. All 
their cables laid in the proximity of electric railways were suitable for 


instruments. 


their work. 

Cross-examined by Sir J. Simoy, witness said that in a place like 
London the central battery system was superior to the magneto system. 
If he were planning a new system he would have a central battery system. 
It was probable that had the company's business not been coming to an 
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end shortly they would have gone much further in substituting the central 
battery svstem for the magneto system. 

On Wednesday the Attorney-General said the parties were considering 
if some means could he devised for shortening the inquiry. He also sug- 
gested that in a matter of that great complexity counsel ought to have a 
spare day in order to examine the notes and submitted that taking that 
into consideration the court should not sit on Saturdays. 

Mr. Justice LAWRENCE said he thought that it was reasonable to have a 
day. He ordered that there should be no sitting on Thursday this week, 
and that the court should not sit on Saturdays. 

The NOLICITOR-GEN ERAL then resumed his eross-examination of Mr. GILL, 
who said there was more of the company's system in the City overhead 
than underground, and so far as it was an underground system in the City 
it was substantially because it used the underground system of the Post 
Office. Leaving out the underground system that they had hired or 
leased, the Post Office system was an underground and the company’s an 
overhead system. He thought the Post. Office had а very complete 
underground system. И would be necessary for the public service that 
the P.O., when it took over the business of the company, to kiy down 
more underground wires in small lines in side streets, but the main 
arteries were fairly covered. He knew that the Р.О. was now. and had 
been for some time, engaged in connecting the company’s subscribers 
with its own main lines and installing its own instruments. Witness said 
that, as à matter of choice, he preferred an underground to an overhead 
system in the interests of economy. He mentioned certain underground 
cables laid by the company in Kensington. 

The Sortcrrog-GENERAL said the P.M.. was not only willing, but 
desirous of taking over that part of the company's property. He was 
authorised further to say that the Р.О. made no objection to taking over 
any part of the company's underground system and plant laid in the 
public streets in. London, but not those hud on private property. He 
desired especially to guard. himself against being supposed by that to 
waive the objections of the P.O. to lines laid along the electric railways. 

The SoLICITOR-GENERAL inquired what was the voltage of the current 
on an electric railway ?—Witness said he believed, in the case of the 
District Railway. it was 500. An ordinary central battery worked at 24 
and the ringing battery up to about 120 volta, 

Counsel asked. whether there would not be danger of shock to a sub- 
Bcriber if a voltage of 000 came along his telephone wire while he was using 
it, and witness said the probability was that it would burn the fuse wires. 

With reference to the separability of wires in the cables, Sir John asked 
if it were witness's contention that the presence of a single pair of private 
wires in a cable threw upon the Post Office the obligation of buying the 
whole cable ?—Үоп are asking me a legal question which I cannot under- 
take to answer. All I say is you cannot separate the wires. 

With regard to part 2 of the London agreement, witness said that, 
although the company had had certain non-metallic cireuits, most of them 
were removed. He was, however, prepared to argue that those which 
were left were suitable for their purpose. 

The SOLICITOR-GENERAL said that in cases where the company had 
copper-covered wires with an iron core the Post Office did not offer any 
objection to such wires on the ground that they were bi-metallic. Of 
course, they might have such wires overhead running from a condemned 
exchange, but that was another matter. With regard to want of audi- 
bility Sir John informed the court that the P.O. did not want to take 
advantage of any temporary want of audibilitv, but they desired to reject 
plant where the want of audibility was duc to constructional difficulty. 

On the question of the comparative efficiency and economy of the local 
battery and the central battery systems, witness agreed that the central 
battery system was generally more economical because fewer operators 
were required to attend to a given number of calls. That, however, was 
not always the case; for instance, he did not think the eompany could 
work the Avenue Exchange, London, any cheaper, and he was quite sure 
the P.O. could not. 

The hearing was adjourned until to-day (Friday). 


ү Workmen's Compensation. 


At the County Court, Alfreton, last week, Judge Lindley sat as an 
arbitrator to determine an application by John Fearn for compensation 
in respect of injuries received at Wingtield Manor Colliery on Feb. 6. 1t 
appeared that Fearn worked an clectrically-driven coal-cutter and during 
a mishap with the machine he was alleged to have received an electric 
shock, sustaining bad injuries, from which he now suffered. The accident 
was the subject of a police court prosecution at Alfreton, when Fearn was 
fined for working the machine with three wires in the fuse carrier. ‘The 
magistrates held that he ought to have detected the presence of the wires 
by an examination, as required by the rules of the соШегу. The man's 
wages were agreed upon at 38s. 114. per week. 

Fearn denied that he knew there were three wires in the fuse carrier 
when he was working the machine. He said he had remedied similar 
defects often. 

SAMUEL JONES, of Wessington, formerly electrician at the colliery, said 
the accident was cansed by a defect in the machine and not by reason of 
there being three wires in the carrier. 

Respondent company's witnesses said that if there had been only one 
wire instead of three in the fuse carrier the accident could not have hap- 
pened. 

His Honour held that the accident occurred by reason of the fact that 
there were three wires in the earrier, and he was of the opinion that that 
amounted to serious misconduct оп the part of Fearn, He therefore 
dismissed the application with costs. 


W. Canning & Co. v. Northern Metallic Flexible Tube Co. 


The hearing of this action was continued by the Official Referee (Mr. 
Muir Mackenzie) last week. 

Mr. S. COWPER Coles gave evidence for the defenee. He said he had 
examined the plant. at Bradford. The dynamo was too small and 
the galvanising tank was wrong from the mechanical point of view. 
The wear and tear of the working parts was so excessive that it was 
impossible to keep the plant working continuously. The plant was also 
faulty from an electrical point of view. 

In the course of the eross-examination of the witness, Mr. Waren, 
K.C. (for the defence) asked for an adjournment, to enable his clients to 
consider the position. On reassembling, it was announced that the 
parties had come to terms, which were not mentioned publicly, and Mr. 
Mackenzie made an order in accordance with these terms. 


Tampering with Electric Apparatus. 


At Barnsley Police Court last week John Tayler, a rope Ind. was fined 
10s, and costs for interfering with electrical apparatus at the Wharnelitfe 
Silkstone Colliery. И was хее а defendant had left his ordinary 
work and interfered with the electrical apparatus to his own imminent 
danger. 


W. Potts v. Metropolitan District Railway Co. 


‚ At the Westminster County Court on the 29th ult. Judge Woodfall 
granted a new trial in this case. As reported in THe ELECTRICIAN for 
June 23 (p. 434) a jury awarded plaintiff £50 damages for an * electric 
shock alleged to have been reccived by him on the platform at Putney 
railway station, 


— — ————MMÀ— .———-—————. д 


Factory Prosecution. 


At West Ham Police Court. on Wednesday the Charing Cross, West 
End & City Electricity Supply Со, were summoned at the instance of Mr. 
W. Williams, Home Оћсе factory inspector, on five informations for 
failing to comply with the regulations of the Factory and Workshop Act. 

Mr. \Упаллмя said that the proceedings were under the electricity regu- 
lations of the Factory and Workshops Act. which came partly in force in 
1909 and wholly in January, 1910. ‘Those were the first. proceedings 
under the Act. ‘The facts were that on April I3 last there was а bad 
accident at the company’s generating station. Geo. Charles Avent, a com- 
petent man, went behind the switchboard, and while there he re- 
ceived an clectrie shock, the voltage being 10.000. И was one of the few 
cases on record in which a man suffering from such а shock was alive to 
recount it, but he lost the use of his left arm, which was amputated. 

The man gave evidence, and said that he had been employed at the 
company's station for 61 уеатя. On April 13 whilst cleaning the insu- 
lators at the back of an interlocking switch he got the shock and did not 
remember anything else. 

Mr. LANE, for the defence, urged that Avent was acting contrary to the 
instructions of the company in entering the chamber. If he had asked, 
the current would have been cut off. 

Mr. GILLESPIE said that from the man’s own statement it appeared that 
he had no instructions to do that particular work. 

Mr. Wirriaws said that the object in bringing the сазе was that the 
regulations should be strictly observed, and with the consent of Mr. 
Gillespie he withdrew the summons. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Accrington.—The Electricity Committee have male an arrange- 
ment with Messrs. Howard & Bullough for supply of an additional 
200 kw. for power. The sgrecment is for five years, end the firm 
undertake to pay for et leest 500,000 units per ennum. 

р The Воот of Trade h^ve senetioned the loving of e.h.t. mains 
to the Baxenden boundary end also the supply of electricity in bulk 
to Hsslingden Corporation, 

Aldershot.—An inquiry wes held lest week into the Council's 


application for sanction to & losn of £2,500 for additional plant at 


the electricity works. 

Evidence was given by the clerk to the Council (Mr. W. E. Foster), 
the chairman of the Lighting Committee (Mr. Calvert) and the electrical 
engincer (Mr. Е. Gastide). Technical details were given by Mr. GansipE, 
who said that they anticipated by the installation of Diesel engines to 
be able to economisz in their coal bill in the day time, and supply their 
large power consumers more cheaply. It was also necessary that they 
should increase their plant for the winter load. The department had in 
view а big contract to supply electricity, and it was quite. possible they 
would get more, explained the engincer. | 

Applications for Restoration of Patents.—The Saltpetersiure 
Industrie Ges. (G.m.b. H.) have opplied for the restoration of Patent 
No. 7,320/1907, for “ Improvements in are furnaces for the elec- 
trical treetment of gases," which expired on July 6, 1910, owing to 
non-payment of renewal fee. 

Samuel Marsh. Young hes epplied for the restoration of patent 
No. 13.746/1903. for © Improved) method for operating signels on 
eleciric roilweya," which expired on June 19, 1908, owing to non- 
payment of renewal! fec. 

In both cases notices of objection (on Patent Form 16) must be 
sent by Aug. 28 to the Patent Office, 25, Southempton-buildings, 
London, W.C. | 

Asylum Lifts.—At the meeting of the Metropolit»n Asylums Board 
on Saturday, the Asylums Committee recommended that in each of 
the two must recently-crected blocks for patients at Tooting Bec 
Asylum there be provided an electric lift e»»sble of carrying 5 owt.. 
et an estimated cost of £210 per lift. It was stated that the hand 
lifts in the older blocks were so cumbersome thet they were rarely 
worked unless absolutely necessary.— Agreed. 

Barking.—The Council have deferred the consideration of the 
proposed extensions of the electricity generating plant and the 
1.6. Board heave been esked to postpone their inquiry into the 
application, 

Bath.—The Electrie Lighting Committee recommend the Council 
to apply for sanction to 2 loon of £400 for a booster in connection with 
the supply of current to the Lower Bristol-road district. 

Birmingham.— n Ssturday the tremweys running to Handsworth 
and along the Bristol-road to Selly ОК and King's Norton passed 
from the possession of the City of Birmingham Tramways Co. to 
that of the Corporation, and for the future they will be worked 2s 
part of the Corporation tramway undertaking. | 

Inorder to avoid delay the substitution of electric traction for the cable 
system has been effected in advance, The overhead work was com- 
pleted and the track, which is to be used temporarily, has been bonded, 
and the cables supplying the electric energy have been laid by the Tram- 
Ways Committee so faras the city portion of the line to Hockley Brook, 
and by the Handsworth Council on the remaining part. The route was 
officially inspected by Col. Yorke on Saturday. 

Blackpool.—Application is to be made for leave to borrow £2.000 
for four new tremears of the toast reek pattern, two for this sesson 


ond two fur next year. 

Brighton.—Rail-less Traction.—The Lighting Committee have 
Increased the sslory of the deputy meneger of the electricity depart- 
ment (Mr. С. C. Fowler) from £350 to £375. with an increase to £400 
at the end of 12 months. The salary of the chief clerk (Mr. G. T. 
Joyce) has been increased from £250 to £275. to be further increased 
to £300 in 12 months. 

The Tramways Committee recommend that the members be authorised 
to visit Leeds to inspect the rail-less trolley system there and the ques- 
tion of applying for powers to establish a similar system in Brighton and 
along the Preston road to Patcham will be considered at the next meet- 
ing of the Committee 


British Empire Trade Products.—A special supplement to the 
“ Chamber of Commerce Journal " for July contains interesting in- 
formation and statisties relating to the resources of the British 
Empire as a supplier of foodstuffs and also of raw materials for indus- 


tria] purposes. 

The statisties show the extent of the production in each colony and the 
condition of its development. Manufactured goods, other than food pro- 
ducts, are not dealt with, and the figures relating to the imports to tlie 
United Kingdom are taken from the annual statement of the trade of the 
United Kingdom for 1910, and the statistics relating to trade and pro- 
ductions in British Possessions are mainly from official publications of the 
countries concerned. The products dealt with include rubber, gutta 
percha, gum arabic, lac, varnish, resins, &c., minerals and metals (in- 
cluding copper, nickel, tin, iron ore, manganese, zine, asbestos, graphite, 
mica and asphalte), timber, fibres, &е. All who are interested in the 
development of trade within the Empire should procure a copy of this 


interesting supplement. 


Croydon.—The Council have decided to re-open the Whitebore- 
road tramway route. 

The salary of the borough electrical engineer (Mr. А. C. Cramb) has been 
increased from £600 to £650, rising to £800 by three annual increments of 
£50. The salary of the Assistant Borough Electrical Engineer has been 


| increased to £325, with a further increase of £25 in 12 months. 


The charges for electric current are to he reduced as follows: For 
public lighting the price per lamp per annum for high candle-power lam ps 
to be reduced £1 per lamp; for private lighting the flat rate of 4d. to be 
reduced to 31d. per unit; heating and cooking from 124. to Id. to consumers 
using electric light ; traction from 14d. to 1d. por unit for all current con- 
sumed in excess of 2,000,000. The charge for current for outside shop 
lighting has also been reduced, the total reductions representing a loss of 


£4,105 in revenue. 
The accounts of the tramways department were approved on Monday. 


Derby.—At the meeting of the Corporation on Wednesday the 
cheirman of the Electric Lighting Committeee (Ald. Butterworth) 
announced that the profit on the electricity undertaking last year was 
£1,770, after paying all expenses, including interest, and paying 
nearly £12,000 to sinking fund account. 


Dublin.—The L.G. Board have sanctioned a loan of £50,000 (out 
of the £128,129 recently applied for) for the electricity supply depart- 


ment. The question of granting power to borrow the remainder is 


under consideration. 


Eccles.—Sanction has been received to a loan of £3.204 for a 
500 k. v.a. steam alternator, &c., at the electr icity works. The period 


of the loan is 18 years. 


Edinburgh.—The Electric Lighting Committee recommend that 
current be supplied free of charge to the committee which is arranging 
the illuminations of the city during the Royal visit. 

The committee also recommend a further reduction in the price of 
current to users of power. Previously the committee had recommended 
the reduction for private lighting from 214. to 234. per unit. The appli- 
cations for the use of electricity from May 16 to June 21 were equivalent 
to 11,512 8-c. p. lamps. 

The Burgh engineer has been authorised to inspect and report upon 
the railless trolley systems recently inaugurated at Bradford and Leeds. 


Electricity in Gas Works.—Perth Gas Committee recommend the 
Council to instal an electrically-operated stoking plant at a cost of 
£3,900. 

The CONVENER (Coun. Clark) states that the claims which have been 
made for the new type of machine have been more than Justified by the 
results obtained in other works. In Perth they were faced with the 
introduction of electric stoking machinery, or the alternative of an expen- 
diture of £370 to £400 in repairs, a large proportion of whieh could be 
saved by the introduction of the new plant. № part of the existing 
plant would be sacrificed in the event of electric stokers being adopted. 
The economies to be effected by the introduction of new plant would 
result in a gross annual saving of fully £1,000. 


Gloucester.—An inquiry was recently held into the application of 
the Council for sanction to borrow £13.500 for the electricity under- 
taking. 

Of the Joan £1,168 was for excess of expenditure, £5,604 plant exten- 
sions, £3,405 main extensions, £3.405 sundry distributory extensions, 
£1,200 for 250 services (at about £5), and £323 law costs. 

The electrical engineer (Mr. F. H. Corson) gave technical particulars of 
the proposed extensions, to which there was no opposition. 
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Heston and Isleworth.—Twickenham Electricity Supply Co. have 
arranged with the Council for a supply of current in the Whitton 
Park arca. | E | 


L] 
Hornsey.— An inquiry was-held‘last-week into the Council's appli: 
cation for sanction to borrow £9,600 for extensions to the generesting 
plant and mains. i | 
The borough electrical engineer (Mr. N. Stainland) said that the de- 
mand for current was increasing at a satisfactory rate. The Borough 
Accountant said, in regard to the allocation of the profits, that it was 
desired to build up an adequate reserve and to reduce the prive of current 
to consumer. | | E ` | mE : 
` Kingston-on-Thames.— At the list mocting o^ the Council the 
Lighting Committee recommended thet the с’ rman end vice- 
ch»irman, with the electrics] engineer (Mr. J. Е. geome), should 
visit the Diesel oil engine works of the M. A.N. Co. et Augsburg end 
Nürnberg, ала also, if possible, Мишей, Dresden and Berlin. | 
Ald. MiNNiTT said they were shortly to have an electrical exhibition 
at Olympia, where they would be able to вое types of every kind of engine, 
and he thought they should wait and sce if they could get the informa- 
tion they wanted at Olympia. 
Coun. Seren said the Committee had now arrived at à point when 
the only question left to decide was whether they should adopt gas or 
oil engines. ‘The expenditure they would have to incur shortly on the 
new engines would, probably, be £8,000 and it would be false economy 
for the sake of £40 or £50 not to get the best information concerning the 
engines first hand. ‘he firm who made these engines employed. 12,000 
hands. They had made visits to various places, and they found that 
they could supply motive power which produced electricity much cheaper 
than their present plant. = | 
T Coun. LAMBOURN, replying on the 
suggested that Mr. Edycome should go alone, and it was only on his 
strong representation that it was decided that two members should 
accompany him. They wonld certainly give a preference to English 


b | | 1 Ц . . 
discussion. said the committee 


‚ In response to requests from members, Mr. EpacUMBE said the ques- 
tion of the engines was left an open опе. The Committee had seen а 


being made by. four companies in this country, but the M.A.N. Со: 
turned out five times more than any other tirm, and for engines of over 
200 н.р. they adopted a type of which there were none at workin this 
country. "Possibly; the double’ plant would involve an expenditure of 
from £8,000 to £10,000, and he thought it was only fair to himself that 
he should: be: supported by two members of the Committee... 7 > > 
The recommendation was carried, о ` | | 
. Leeds.— On Wednesday г proposel of the Tramways Committee to 
purchtse for £31,550 lend for new tramway offiees was referred beck 
by the Counci. о ux e E | | 
*' Leeds-Morley Tramway.—The new tramway between Leeds апа 
Morley was formally opened for tráflic оп Wednesdéy. =e 2 
* Light Railways.— The Morley Corporation Light Railways Rail- 
Ways, Order has been submitted to the Board-of ‘Trade for confirma- 
tion. This Order amends the Morley & District Light Railweys 
Order, 1901. Objections must be lodged by July 28. | 


- - - ` . 


. London County Council.—On Tuesday sanction wes given to the 
borrowing of £11.236 by Shoreditch Council for electricity pur- 
poses.» ‘The report dealing with workmen’s cars which was sub- 


L.C.C. Tramways.—Popler Borough Council have been informed 
that.the London County-Council intend to proceed with the extension 


Й 


. Maidstone. — Ten standards in Tonbridge-road аге to be fitted with 
Osram lamps, thus effecting an annual saving of about £25 in the 
cost of lighting, The question of the cost of street lighting is to be 
considered at a joint meeting of the Electricity and Highways 
Committees, — Е mE | 

Presentations. — Farnworth electricity works staff have presented в 
mrble timepiece to Mr. А. J. Hutchinson, engineer and menager, on 
his marriage. E 

Last week the staff of Ealing electricity works presented а watch 
to Mr. Richard Golding, shift engineer, who is leaving to tske пра 
position in. Australia. ! 

Provisional Order Revocation.—' The Board of Trade have revoked 
the Higham Ferrers, Rusden and Wellingborough (Rural District) 
Electric Lighting Order, 1906, as from June 29. 

St. Pancras (London). — The action against the National Telephone 
Co. to recover the eost (£180) of repairing the damage to the Council's 
mains, &e.. in Upper Woburn-plaee by the company's workmen, has 
been settled. by the company paying the claim, esch party bearing its 
own costs, | 

Salford.— Application is to be made to the L.G. Board for seactioa 
to borrow 53.000 for mains and services in Prestwich. 


In accordance with the recommendation of Sir Alex. Kennedy. altera- 
tions of the cut-offs of the generating engines at the electricite works 
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are to he proceeded with at a cost of about £20 per engine. Tenders are 
to be invited for supply and fixing a new boiler. We o 
Stoke-on-Trent.- - At the lost. Council meeting © diceussion arose 
in regard to а letter from the Potteries Electric Trection Co. inviting 
the Council to enter into negotiations for the purchese of their 
tramway. power stetions, The matter wes referred to the General 
Purposes Committee. 


. Teignmouth.—Messrs. J. & W. Purves have notified the Council 
that they will apply for è provisions! electric lighting order. 
Torquay.— An inquiry wes held ол Tuesday into the Council's 
eophestion for synetion to è losa of £5,000 for additions! generating 
plant. о. oe ut p ol 

The town elerk (Mr. Е. S. Hex) and the borough electrical engineer 
(Mr. €. W. Salt) gave evidence in support of the application. Mr. Salt 
supplied technical details of the plint in the generating station and of 
the proposed new plant. In the 45.009 asked for there was no sum for 
contingencies, and the inspector (Mr. H. В. Hooper) suggested that there 
should be a small sum allowed for that purpose, as it would be difficult 
to get the work done at the station for exactly the sum stated. Aecord- 
ingly £250 was added for contingencies. | 

Willesden.—-Serction hes been received to a loony of £5,000 for 
moins and £3,000 for services, | 

- Worcester.— For outside shop lightine a special ehonge of 3d. per 
unit is to be mis The gredusted fixed cherge for heating and 
cooking hes been abolished, lesving the Id. per unii chore with a 
nomine! charge of 15. За. per querter for the hire of the meter. 
York.— Tenders sre to be obtsined for suüpplvinz snd keying a 
cable to Messrs, Rowntree’s works. | 


Batti-Wallahs Society.—Arrenvements have been mede for the 
members of this society to visit end inspect the В.М.$. 75 Olympic,” 
at Southampton, on July 29. The perty will be subsequently enter- 
teined to hinch by the president (Mr. W. Slade Olver) on bozrd the 
Royal Motor Club yosht^* Enchsntress;" end will witness a regatta 
in the afternoon. Е 


77 COLONIAL AND FOREIGN NOTES. 

. Australasia.— Thuringo wo Shire Council recently decided to assent 
to the'copliestion of MrJ. N. Porkes (оп behs!f of the proposed 
Townsville, Qaeenslond, Eleetrie Supply Co.) for suthority to con- 
struct and work a tramway 2} mile: in length. It is elso proposed 
that th» company supply energy for lighting in the district adjacent 
to the route. | 5 | 

The “Australian Mining Journal" says: Mudgee (N.8.W.) Council 
have accepted an offer by Mr. G. T. Edgar to supply electricity in. the 
district for 15 years. The town has hitherto been lighted by gas. 

.. Electricity has come largely into use in the Broken Hill mines with a 
material saving of costs in every instance. The latest addition to the 
power plants is that at the Junction North mine. The total cost of in- 
stallation was $6.50. and it js effecting a saving at the rate of £7,500 a 
year, The plant includes a Belliss 350 в.н.р. engine and а General Elec- 
tric (U.8:A.) 200 kw. generator, switchboard with Terrell regulator and 
20 three-phase motors, varying from 2 to 35 n.p. Pho generator motors 
and switchboard were supplied by the Australian General Electrie. Co. 
Tho main cable in the main hoisting shaft is of th» solid bitumen type 
and the cable to the mill Бу W. T. Henley’s Co. га 
Kurri Kurri (N.S.W.) Conneil have asked the East Greata Coal Mining 
Co. to supply electricity for street lighting, and supply will probably be 
given by overhead cables, permission for the erection of which Cessmack 
Council will grant under certain conditions. 

Temora (N.S.W.) Municipal Council have engaged Mr. J. E. Donoghue, 
of the Electric Lighting Согра. (Balmain), to prepare an cstimate of the 
cost of establishing an electricity undertaking. 

Messrs. Noyes Bros. have nearly completed the work of erecting and 
equipping electricity works for Moree (N.S. W.). ' 
Newcastle (N.S.W ) Council recently. adopted reports by a special 
commissioner and by Mr. J. E. Donoghue (of the Electric Light Corpn., 
Balmain) on the management of the Council's electricity undertaking. 
and the late engineer (Mr. В. Brydon) has resigned. т consequence. 
Mr. Donoghue considered that. the engines were in fair condition, the 
site of the power house was had, the pipework was in а very bad state of 
repair, the hign-pressure cables were too close to buildings and the low- 
pressure mains for private supply were not designed to give a reasonably 
constant pressure at consumer's terminals. He suggested the expenditure 
of £1,400 for new low-pressure feeders and other alterations of mains and 
poles, £450. for sub-station equipment. £1.020 for street lamps, £220 for 
overhauling boilers. &.. £1.80) for condenser and cooling tower, £330 
for water softener and: water meter, £2000 for changing single-phase 
motors and £259 for meters, &2. Mr. Bryden said £975 more was spent 
in public lamps in 1910 than in. 1908, mainly on reconstruction, and 
£1.275 was debited against the year's revenue for accident compensation, 
but the accident was not caused by any of the cables erected since he had 
been in charge of the undertaking. He had not been given credit for 
the improvements made or the largely increased output, which had more 
than doubled bots sn March, 1909, and June, 1910. during which period 
generation costs had been reduced from 2:21d. to P204. per unit. He 
was appointe | win te cable poles Ко, had reached the end of their 
чх Не. "Pac receipts forthe year to Docecnberlast were £8,200.108.0 l. 
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and the working and general ex penses (including £1,330. 5s. Id. speci ial 


charges) were £8,883. 43. ld., showing a loss of £676: 133. 84. : 
The Harden Gold Mining Co., Harden (N.S.W.) has ordered an Ва 


pumping plant. 

The Electric Lighting Согри.. Balmain (N.S.W.), recently decided 
to invite tenders for a 500 kw. mixed pressure turbine. 

The Electrical Trades Union. for N.S.W. have decided to ask the 

Arbitration Board to fix minimum daily wages of 9s. for are lamp trim- 
mers, 10s. for arc lamp trimmers doing patrol duty and maintenance 
work and 105. 6d. for men in charge of small g. nerating plants (under 
ә kw. ). i 
Devonport (Tasmania) ratepayers recently approved (by plebiscite) а 
proposal to borrow £3,200 for extension of the clectrie lighting system in 
East Devonport. А 540 ampere-hour battery and a new balancer and 
booster set are being installed by Messrs. Warburton, Franki & Co. at a 
cost of £1,200. A sub-aqueous cable will be laid in the river Mersey from 
Devonport to -East Devonport, where the distribution will be by bare 
overhead conductors, erected by the Council's own employés, 
. With the reduced charge made by the Mount Lyell M. & В. Co. for the 
supply of current to Queenstown (Tasmania) municipality the local 
Council tind that the undertaking pavs its way, and it is announced that 
they will continue to supply carbon lamps free to their consumers. 

The report of Mr. №. Irwin Crookes, who was commissioned by the 
public authorities of Whangarei county, North Auckland (N.Z.). to 
Investigate the question of the utilisation of the Wairua Falls for the 
generation of electric power, states that the falls are 45 ft. in height, and 
at midsummer give a flow of 285 симе ft. per second. The best position 
for a power station is Ц miles from the falls, and there а fall. ot 132 ft. 
can be obtained, providing 3,300 н.р. minimum and 5.000 He. during 
nine months of the vear. А few miles above the falls there is а natural 
lay-out for a reservoir, by which a continuous horse- power of 7.000 can 
be obtained. The falls are I8 miles from Whangarei town and also from 
Dargaville. A three-phase 20,000-volt transinission scheme is recom- 
mended, with turbines and generators of 1.500 n.r. to 1.700 n.r. at the 
outset.- Totara poles would, be particularly suitable for carrving the 
transmission line, and these poles, ЗӘЙ. in length, can be obtained in the 
district. ‘The capital cost of the initial scheme would be: For power 
station £10,000, station equipment £6,000, deflector flume and pensto^ks 
£10,000. transmission lines. and sub-station £28,400; total £54,400. 
Taking the cost as £60,000 (including contingencies), the interest at 5 
per cent., and | 5 per cent. depreciation, would come to £6,000 per annum, 
and working expenses would be more than covered by €3,000. Assum- 
ing that the proposed cement works, 4 miles from Whangarei, were 
established and took 709 и. P., the total revenue, with 600 н.р. supplied 
for other purposes, might be estimated at £11,700 (at £9 per horse-power) 
per annum, so that (savs the report) a considerable profit would accrue. 

The Publie Works Committee for New South Wales recently heard 


Wm. Corin, electrical engineer of the de pore nt, on 


evidence by Mr. 
Mr. Corin said 


the Wagga and ‘Tumberumba clectric railway proposal. 
the construction of a light electric mountain railway was an up-to-date 
method of economically developing ecrtain of the hitherto untouched 
resources of the State. He was of opinion that it would not be practic- 
able with a standard gange line to closely follow the coach road as Mr. 
А. J. Arnot had suggested on the route bv wav of Mount Horeh, but an 
intermediate course might be adopted with ‘advantage. The cost. of 
water-power works on Gilmore Creek would amount to "£13, 650, and the 
annual amount required for capital charges with 30 per cent. for repairs 
the generating station and (ezr-tratlic costs) 
£10,044 for the railway. At Buddong Falls greater power could be 
obtained, but as this was much further from the proposed line, the cost 
would be greater, and he had not made an estimate. The equipment of 
580 miles of line would cost £150,000, if 20-ton locomotives and 45-]b. rails 
were used, 

The telephone lines at. Roc khampton (Queensland) are being placed 
underground, and a new exchange is to be equipped at the Telegraph 
Office. The cables will vary from 26 pairs to 208 pairs of wires. 

In giving evidence before the Royal Commission on Suburban "Traffic 
recently, Mr. Wm. Stone, electrical engineer, of the Victoria Railways 
Department, CX presse d the opinion that. '* from the technical st: mdpoint 
electric traction in its present state of development is capable of fultilling 
the most exac ting require ments of passenger and goods trafhe, either on 
suburban or main йпек,” Не stated that. apart ‘from interurban lines 
in the U.S. A., of which there are 7.783 miles, there are in 10 countries 
1.405 miles > e e. railways, 1.316 of single-phase and 161 of three- phase, 
a total of 2,882 miles. There are in England 195 miles d.c. and 19 miles 
single phase. 

The Victorian Traffic Commission recently visited Adelaide (S. Aus- 
tralia) and took evidence. The acting mayor (Ald. Bontham) said 
there was no serious competition between the munic ipal tramways and 


the surburban railw: ays. He would not favour State control over Ade- 
The chairman of the Commission (Mr. Mackey) said 


the Adelaide cars had brightened up everything. Tne chairman of 


Walkerville Council and several members of the Municipal Tramways 


Trust also were opposed to State control. 
A petition signed by 337 ratepayers and 85 tenants has been presented 
to Bundaberg (Queensland) Council asking them to consider the question 


of establishing electric ity supply works. 
Messrs, G. B. Lincolne & J. К. MeDougall have been engaged as con- 


sulting engineers to prepare а report for Lilydale Shire Council on a 
scheme for electricity supply in Lilydale, Croydon, Ringwood and 
adjacent districts. ` It is probable that water power will be used. 

© A movement is on foot for the formation of a company to supply 


electricity in Bairnsdale (Victoria). 


- Townsville (Queensland) Council have decided to assent to the pro- 
vision of electricity supply and ‘electric кина by the Townsville 
Electric Supply Со. | 

Shire Council have obtained ап. Order in. Council authored the 
installation of electric light and power plant for Euroa township. 

. Austria.—The Austro-Hungarian Government. whieh is cons ie T- 
ing ше question of adopting electric traction on the State. railwz 
hav o, pointed two experts, one to visit England and the other an 

United States, ir order to report on electric traction in those countries, 


Brazil—Consuler reports state that the Government has given 
» contra^t to s Brazilian firm for electricity supply works and trem- 


wèys in the city of Рогоһуђа. i 

A report from Ispirito Santo states that electric tramw ays are being 
substituted fe a+ old mule drawn cars, but so far nothing has been done 
towards the contempt ited electrification of the Diamantina Railway. 


Canada.— 4 company is to be formed with a capital of $5.000,000 
to erect. hydro-clectrie works on the Khtada 2d ^ Fells rivers. 
brenches of the Skeens river. The company will also issue e bout 
£600,000 in 5 per cent. first mortgege bonds, > It is intended to supply 
Sbout 1.500 tp. of electric energy from а ргоувлопа plant for the 
Immediate demands of Prince Rupert, and to proceed to the con- 
struction of a permanent plant capable of supplying 15.000 n.p. on 
the completion of the Стола Trunk Pecitie Reilway. 
The Imperial Trade Correspondent at Toronto reports that a company 
has recently been formed, with a capital of 81,000,000, to manufacture 
and deal in metals, carry on the business of mechanical and electrical 
engineers, ete., and construct and work gas and electric plants, 
rans states thet eleetrie rail- 


Cuba.—The Belgian Legation et Heve 
ways are to be built in the provinee of Santa Clare, end hydro-clectrie 
works will be established for supplying power. 

The mountain torrents of Trinidad will be diverted into а reservoir 
having a capacity of 7,000,000,000 gallons, The Habanilla waterfalls, 
north of Cienfuegos, are to be harnessed to obtain the 30.000 н.в. esti- 
mated to be required to work the 300 miles of railway. for which a United 
States syndicate has secured a concession. between Cienfuegos, Cruces, 
OLI M Santa Сага, Camiguani, Tunas, Fomenta, Ман and 

Caibarien. The concessionaires also intend to supply electric спеву to 
the towns through w hie h the neilway will pass, and to a number of sugar 


a 


. * 


refineries. | 
Customs Duties.—Austrediea Customs dci isions ordain thet the 
following import duties ore Јем е :—- Е er © oe АЧ 
Electro-medical apparatus (for uss with current from dyn: mox) for 
galvanisition, electrolysis and furadisation, and globe ear. phones; for use 
by deaf: persons (аз electrical appliances, &с.), 7 Hi р cent ad vak 


(British goods Ю per cent.).: s 2 * vds ^. s 
. Italy. — Signor Jacques: Sutter, envinecr, ha: entered into & с. m: 
treet for the construction and working of ол electric roilw: ду betwee n 
Domodossole and the Swiss frontier, to connect the Simplon and ^t. 
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Gothard lines. "RE. je sec iba © | ` 
Russia.— ^ consulas тен, on P Moscow district states thet 
during 1910 there was a considerable i increase in the Cnet. of 
electrical energy in Russia. ME | 
. The Russian factories turned out as many Diesel engines in 1910 as in 
the whole of the preceding tive years, and the. outpntof cables and trafiway 
and telegraph apparatus also increased. -The provincial tons of. Өз], 
Tamboff, Kaluga, Smolensk, Minsk, Tula and Moghiletf have electricity 
supply. and other municipal works in progress or in contemph "tions. 7e. 
У [tis stated (in a report from dua th: ч in Eastern Siberia 
ps ‘trical goods find a good market. : | Ў 
‚А German contemporary states that F. A Lipski and. A. W. Beli 
propos? to form a company for the construction and working of an 
electric railway from Moscow to the Ssergievski Possid, with branch 
lines to the Northern Railway. The lines would be about 46 miles in 
length, and the cost of construction ix estimated at 8,674,900 roubles 
about £915,009). The project has been submitted to the Council of 


Ministers. 

Spain.—The monopoly hitherto held by the Cia. Sevillana de Elec- 
d è Spanish company with German слон, is likely to be 

nvaded by competition, 

The Soc, Catalana de Alumbrado por Gas, hitherto mms gas only, 
have decided to als» supply electricity. This company has a contract 
for lighting the town by gas, but by the desire of the Town Council this 
will be substituted by e ect ric ity. The necessary contract will be given 
to the company as soon as it is in a position to carry out the work. Mr. 

Bailey, an Englishman, is the local manager. 

No progress has been made so far in the projected electric tramways in 
Cordoba city, though various schemes have been propounded. and the 
authorities are anxious to see them carried out, more especially a line 
to the southern slopes of the near Sierra, . 


Switzerland. —4A concession hes been granted for constructing sn 
electric railway (partly reek and pinion system) Рот Meiringen to 
Engelberg, about 19 miles. The eost is estimeted pt £352.000. 

Messrs. Buckler, Frei & Noef (Peterszell) have obtained 2 conce: 
sion for constructing à narrow gauge electric railway us Weld- 


statt to Brunnadern, 12 miles in length, at a cost of ЖҮ 
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Wireless Telegraph Notes.—On July 1 the new law came into force 
which stipulates that any steamer carrying 50 or more passengers 
from any port in the United States to any pl»ee abroad distant 200 
miles from the same port cannot be granted clearance unless pro- 
vided with a wireless telegraph system in charge of a certificated 
operator. Penalty for non-compliance is £250. 

It will be remembered that a similar ordinance came into effect in 
Italy on Jan. 1 last. 


Uruguay.—A local engincering firm, representing а syndicate of 
French capitalists, is reported to have been authorised by the 
Ministry of Public Works to make surveys for an electric railway 
from Montevideo along the coast to Maldonado and Punta del Este, 
about 75 miles, Power is to be generated by low grade brown coal 
or peat obtained nesr Mollonslo. The line is to be double and of 
gauge 1,670 metres (ebout 5,5 ft.) Power would be supplied on the 
overhead system. 


— 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Blackpool.—The total income of the electric supply department 
for the year ended March 31 was £33.972. including £17,760 from 
the зе of current for private lighting, £8.929 for current supplied 
to the Tiamwevs Committee, £1,028 from the Blackoool, Nt. 
Anne's & Lythem Tramweys Co., and £6,051 from publie lighting. &c. 

The working expenses were £15,978, leaving a gross profit of £17.0)4. 
Interest and sinking fund absorbed £12,724 and the net profit was £5,270 
(against £6,265), of which £3,000 was devoted to relief of rates and £2,270 
carried. to reserve and renewal fund. 3,876,843 units were generated 
(against 3,884,151). 1,343,753. were sold by motor for private lighting 
and power, 270.872 for public lighting (270 ares and 781 incandescent and 
Nernst lamps), 1,405.60 for traction, 54,000 for lighting Lytham-road 
South, and 439,051 were used on the works. ‘There are 1,532 consumers, 
an increas? of 102. 

Glasgow.— The accounts of the tramways department were 
adopted by the Corporation on Monday. 

The tratlie revenue was £046,021, and rents, &e., brought the total 
Income to £049,489, against £896,720. The working expenses (£533,179) 


included. £270,792 for triffie expenses (against £265,395), £105,046 { 


(£102,389) general expenses, £119,582 (£09,153) repairs and maintenance, 
and £37,709 (535.971) for power, leaving £416,310 to meet rental of leased 
lines, «е. (£4,966), interest (£75. 168). sinking fund (£89,794), income tax 
(£13,492), &е., and after appropriating £202,579 for depreciation and 
permanent way renewals fund the net balance (£68,678, against £53,028) 
was carried to the common good. The gross capital expenditure was 
£3,503. 174, an increase of £78,446 over 1910, but the net expenditure is 
£1.800.259. There are 1961 single miles of line open for traffic (against 
әр): 237.007.907 passengers were carried (against 222,730,071), and 
91,704,237 car- miles ran (against 20.974.016). Total number of units 
used for traction and car lighting was 28,345,441 (26.860.126), or 131 por 
ear-mile ; traffic revenue per ear- mile was 10-46101d. (10:225d.), the average 
fare paid per passenger O-954d. (0-963d.), and the precentage of expenses 
to total receipts 53:77 (53:32). 

[In moving the adoption of the accounts Bailie Russe. said that, 
favoured by good weather and somewhat improved trade during the past 
year, and with the exhibition in swing during the last month of the 
financial year. the result of their operations during the past 12 months 
exhibited a somewhat improved. position, After giving an analysis of 
the accounts, he suid that. as regarded the futurs, while they were making 
a good beginning. having £6.5504 Increase in one month, they had а eon- 
siderable number of responsibilities facing them which should for a long 
time to come prevent any tampering with the financial position in the 
direction of reduced fares. They had а bridge at Dixon-street, a line 
of tramways up Porthind-street, two bridges at Clydebank and several 
extensions that might require to be made in the course of the year. The 
cost of equipping the remaining ears with vestibules for the protection 
of motormen in inclement weather would cost £25,003, and they had still 
£8,090 or £4,090 O spend in equipping the remaining cars with top covers. 
The controllers wer: being brought up to date at a eost of a few thousand 
pounds. Brakes. now obsolete, were being replaced at an expenditure 
of about £25,090. Ene 109 old hors? cars that they had still running 
would require to be discarded soon, and that meant in replacsment an 
expenditure of something like £40,000. In addition, they had to face 
an extra expenditure this year, compared with hist, of 60.090. represent- 
ing the eost of the recent increas of wages, and on that point he was glad 
to suy that the lowest pud able-podied men in th» employment (cleaners, 
sindinen and greasers) began with 233. рог week, advancing to 28s. рт 
week in the course of three years. They might look fora further increase 
in the cost of the upkeep of the permanent. way. АЙ those things 
warranted them in maintaining a careful financial policy to enable them 
to go along on safe financial lines and be abl? to face anything unforess2n 
in the future. The thanks of the Corporation were due to the general 
manager and his entire staff for the continued ability displayed in the 
management of the department during the year. ` 

Hornsey.—' ll secounts of the electricity depertment for the 
year ended. March 31 show gross capital expenditure 154.344 (in- 
crease £3.869), of which £29,917 has been rp vd. 

Revenue was £15,752, worsing and g meral exp nges were £7,636, and 
after providing £50 for bad debts and £674 for purchas* of meters 
£4,550 for instalment of loans and £4,691 for interest, there was a surplus 
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of £3,103 to carry forward. Units generated were 1,657,846, supplied 
to public lamps 79.708, and to private consumers 1.043.774. The total 
maximum demand was 925 kw. "Гато are 5% are and 138 incandescent 
lamps for publie lighting. 

King's Lynn.— There was a net profit of £1.04 for the past year on 
the electricity undertaking ageinst £838 in 1910. 

The receipts from the sale of current were £6,312, against £6,177. In 
view of last year's profit a reduction of £223 was made in the charge for 
street lighting for the past year. The original capital was £30,766, and 

20.495 has been терла, leaving £30,271 outstanding. After the ex. 
penses for 1910-11 had been met the gross profit was £4,089, equal to 8 
pir cont. on the capital After Oct. 1 next th* price of current will be 
4d. per unit. Out of this years profit £280 of capital expended in excess 
of sanction has been met, and $30) handed over for relief of rates. 

Sunderland. —' l'ho income of the tremwevs department for yes 
ended Mareh ЗІ was £59,071, including £58.839 troie re vene, 

'l'n^ ex penses were £37,180, baving a gross profit of £21,882. Int vest 
required £7.686 and income-tax £347, and after making provision for 
loan repayment (619.355), placing £1.423 to reserve and renewals fund, 
and making sundry payments, the balinee (£2.02) was earried to the 
borough fond. ‘Tae gross capital expenditure is £303.49. 1.561.612 
pissengers were earned, and [451,900 саг miles ran; 01,702,572 units of 
energy were usd (L17 per ear mile) and the average trae revenue por 
car mile was 977d. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tenders are invited for supplying plant and materials and the 
erection of electric supply station buildings for lighting the Псх- 
DALK Urban District area. under Из Eleetrie Lighting Order, 1897. 
The plant includes generating station buildings, gas producing and 
generating plant, bslencer and booster, switchboard, storage battery, 
moins (overhead end underground) electricity meters and travelling 
cranes. Copies of specifications, genere! conditions, &c., may be 
seen at the oftices of the clerk, Mr. Mathew Comerford. Town Hall. 
Dundalk. or at the offices of the consulting engineers, Messrs. T. L. 
Miller, Wilson. & Pegg, Donegell-syusre, Belfast. 709, Tower-build- 
ings. Liverpool, ог 19, Brazenose-street, Manchester. Tenders to 
the town clerk, Dundalk, by 10 a.m. of July 24. See also an adver- 
tisement. 


The Urban Distriet Соли? of Енев sad the Drrrows invite 
tenders for the installation of s system of wireless slarms in Themes 
Ditton and Long Ditton werds of the district. A рел of the district 
шоу be seen at the Surveyor offices, where particulars mey be 
obtained. Tenders to the clerk of the Council; Mr. E. А. Everett, 
Council Offiees, Thames Ditton, by July 24. See ed vertisement. 

ALDERSHOT Urbsa District Council invite tenders for supply end 
erection at their electricity works of oe 135 kw. Diesel direct- 
coupled set. Speeiliestions га further partieulers from the engi- 
neer, Mr. F. Garside. Elecirieity Works, Lebarnum-road, Aldershot. 
Tenders to the Clerk to the Council. Mr. W. E, Foster. by noon 4 uly 
17. See also an advertisement. 


Tenders are als» invited up to Aug. 2 for the supply of telegraph 
and telephone material to the Postmaster-Generals Department mn 
WESTERN AUSTRALIA, and up to Aug. 23 for the supply of telegraph 
and telephone material to the Postmester-Geacrel’s Departme:t m 
SOUTH AUSTRALIA. Specifiextions, &s. from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. See alio advertisements. 

Tenders are invited up to July 31 for the sapply of telegro ph ad 
telephone material to the Postmester-Generel’s Department. m 
Tasmania; up to Ang. 8 for the supply of measuring instruments. 
telephone instruments and parts, trembling bells ead gong and 10, 
gong to the Postmaster-Generel’s Deportment in VICTORIA j and 
up to Aug. 16 for esble, conduits. c.i. pipes. iron poles. insulators, 
wires, &е.. for the Postmester-General's Deportinent in QUEENS- 
LAND, Bpecifiestions from the Commoaweelth Oflices, 72, Vietor- 
street, London, S.W. See advertisements. 

Tenders are invited (up to Aug. 15) for the supply of (a) 80.000 
insulators and (b) indiarubber covered wire to the Postmaster- 
Generals Department in Vierorta, and (up to Aug, 23) for the supply 
of letter box fronts to the Postmaster-General’s Deposrtment in 
QUEENSLAND. Tender forms and specifications from the Common- 


wealth Office, 72, Victoria-street, London, S.W. See also advertise- 
ments, 


Tenders are invited up to Aug, 9 for the supply of letter-box fronts 
to the. Postmaster-Generel's Department in New ости WALES 
Tender forms and specifiestions from the Commonwee lth Offi?» 72 
Victoris-street, London. ВАУ. See e dvertisom^at. 

Tenders are invited up to Aug. 9 for supply of four motor ears 
(petrol) complete and for the supply of letter box fronts to the 
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Postmaster-General's Department in SovTH AvsTRALIA. Tender 
forms and specifications from the Australian Commonwealth Offices, 
72, Victoria-street, London. S.W. See an advertisement. 


Гохрох County CorNcir require tenders hy 11 а. т. for an elec. 
trices] installation et Hamond-square elementary school, Hoxton. 
Specifications, &c., from the Chief Engineer, Spring-gardens, S.W. 

The Council of the Metropolitan Borough of POPLAR invite tenders 
for the supply, delivery and erection at their Glaucus-street elce- 
tricity works of overhead coal bunker, coal conveyor and extension 
and modification to existing cos! conveyor. Specification and form 
of tender from the borough electrical engineer (Mr. J. Horece 
Bowden) Tenders to the Town Clerk (Mr. Leonard Potts), Council 
Offices, High-street, Poplor, London, E., by № ».m., July 15. 


STOKE NEWINGTON (London) Publie Library's Committee invite 
tenders for the installation of wires and fittings for electric lighting 
and ventilating at the Publie Library, Chureh-street, Stoke Newing- 
ton. Copies of specification and forms of tender from the librarian 
and clerk (Mr. George Preece), Publie Library, Stoke Newington, N., 
where tenders are to be delivered by July 10. 


Warrnamsrow Council require tenders by noon July 21 for feeder 


сарез and stoneware conduits. Specifications, &с., from Mr. G. R. 


Spurr, Electricity works, Walthamstow. 

CALCUTTA ELECTRIC SUPPLY Coren. ( Lrp.) are prepared to receive 
tenders for the supply, delivery and erection at the site of their 
Cossipore station, Calcutta, of auxiliary plant, and pipework. Copies 
of specification, drawings, &e.. from the Secretary of the company, 
Mr. Francis R. Reeves, Salisbury House, London Wall, London, 
E.C., to whom tenders by 10 a.m., July 24. 

The Tramways and Electricity Committee of BELFAST Corporation 
invite tenders for the supply of a circulating water pump and a motor- 
driven air pump. Specifications and form of contract from the city 
electrical engineer, Mr. T. W. Bloxam. Tenders to the town clerk, 
Mr. R. Meyer, by 10 a.m. Monday, July 17. 


EccLEs Corporation invite tenders for supply and erection of a 
high-efficiency type centrifugal pump, driven direct by s.ph. a.c. 
motor (approx. output 63.000 gallons per hour ageinst 35 ft.). 


Tenders to Town Clerk by July 17. 


SwINFORD (co. Mayo) Electrio Lighting Committee invite tenders 
Specifications from the Clerk 


for the electric lighting of the town. 
to Swinford Rural Council, to whom tenders by 11 a.m. July 10. 


The requirements include suction gas plant, engines and dynamos, 
storage battery, switchboard, overhead lines and strect lamps. 


CARDIFF Corporation require tenders by 10 a.m. July 14 for the 
supply of economisers and induced draught installation and supply 


and laving of cables. Forms of tender from Mr. А. Ellis, The Hayes, 


Cardiff. 


REpprrOH Council invite tenders for supply of single-phase 
alternator direct coupled to Willans steam turbine, condensing plant 


and pipe work. ‘Tenders to the Clerk by 5 p.in. July 10. 


CowpENnEATH Council require tenders by noon, July 
manufacture and erection of a Diesel oil engine and è c.e. generator, 
Specifications from the Burgh Surveyor. 

SALFORD Corporation require tenders (by noon July 17) for supply 
of a water-tube boiler. with superhester. Perticulers from Borough 
Electrical Engincer. 

НаммекѕміТтн (London) Council require tenders by 4 p.m. July 
12 for the ensuing year's supply of Welsh steam coal for the electricity 


10, for the 


works. 

Tenders are invited (up to July 18) for the supply of 4 tons 6 ewt. 
bare hard-drawn copper cables, and (up to July 2 ) for the supply of 
35,700 incandescent electric lamps to the City of MELBOURNE. Aus- 
tralia. Copies of specitiestion, tender forms, &c.. from the agents for 
the City Council (Mellwraith, Me Eacharn & Co. Ppty., Ltd.), Billiter- 
square-buildings, London, Е.С. 
® The Deputy Postmaster-General, Hobart, will receive tenders 
until noon July 31 for supply of telegraph and telephone material. 
Specifications, &c., from 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon Aug. 16 for supply of paper-insulated lesd-covered cable, 
and silk and cotton insulated lead-covered telephone switchboard 
cable, covered wire, g.i. and steel standard. wire, c.i. pipes. iron and 
steel poles. insulators and copper wire. and accessories. Specifications, 
&e., from 72, Victoria-street, London, S.W. 

Tenders are invited up to July 25 for the supply of 12 
sections of a branching multiple magneto lamp signalling switch- 
board, &c., or one automatic or semi-automatic switchboard, &с., 
to the Postmaster-General’s Department, Утстовта. Tender forms, 


&0., from 72, Victoria-street, London, S.W. 


ings ; 
tramear accessori 


The time for the receipt of tenders by the Ministry of Public 
Works, Constantinople. for an electric power and tramway concession 
for JERUSALEM, is extended to Sept. 13. Specifications (in French) 
may be seen at 73, Bosinghall-street, London, Е.С. 

The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary. 

The Deputy Postmaster-General for NEw Sovru WALES will re- 
ceive tenders until 2:30 p.m.. Aug. 23, for supply of telegraph, telc- 
phone and electric lighting material, Specitication from the Com- 
monweelth Offices, 72, Victoris-street. London, S.W. 

MonTLAKE (Victoria) Butter & Cheese Factory Co. require tenders 
by noon Aug. 14 for supply of dynamo and booster, storage batteries 
and accessories, switchboard, cables, &с. Npecitieations from 
Messrs, Е. А. MeCarty & Co., ЗІ, Queen-street, Melbourne, 

WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 24 
for supply of a motor power waggon and accessories for the electric 
tramways department. Gonville and Castleclit® Tramway Board, 
Ridgway-strect, WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 
for supply of overhead tramway material. feeders, «е. Conditions, 
&c., сап be seen at 73. Basinghall-street, London, Е.С. — Represen- 
tation in New Zealand is necessary. 

Tenders will be reeecived at the Stadtbaudeputation Offices, 
Breslau (Germany), on July 25 for supply of centrifugal pumps and 
electric motors. 

STAVROPAL (Caucasus) Municipal Couneil invite tenders until 
Aug. 14 (O.S. Aug. 1) for the construction and working of an elect rie 
tramway. 

Tenders will be received until July 24 by the Civil Governor, 
Lerida (Spain) for the establishment end working of а telephone 
system in CERVERA. 

Tenders will be received until July 26 by the Civil Governor, 
Santander, for the establishment and working of а telephone system 
in TORRELAVEGA (Spain). 

Tenders will be received until July 21, for the supply of electrical 
energy for light and power to the Arms Factory, OvIEDO (Spain) for 


SİX years. 
TENDERS RECEIVED AND ACCEPTED. 

London County Council have received the following tenders for 
overhead equipment for the Brixton-Herae Hill tramway :— 


Dick, Kerr & Co. (accepted) нение. £2,093 10 9 


Clough, Smith & Co. порок 72148 2 9 
2.151 18 10 


British Insulated & Helsby Cables .................. 
В. W. Blackwell & Co. ....... а penises ....... 2,462 11 8 
Permission has been given. t» sublet 


Chief officer's estimate 2.80). 
to Bradshaw & Sons, pole bases; British Mannesmann Tube Co.. over- 
head poles; F. Smith & Co., trolley wire; Bartons, pole straps and scroll 
work; British Insulated & Helsby Cables, overhead fittings ; and Leys 


Malleable Castings Co., span wire crosses. 

London County Council received six tenders for compressed. sir 
cleaning apparatus for motors at саг sheds, varying from £1,505 to 
£1,934, and three tenders, from £665 (incomplete tender) to £1,790. Өз. 
for lifting plant for unloading trucks, motors, &c.. at ear sheds, 

Chief officers estimate for both contracts £2,970. The Highways 
Committee recommend the acceptance of the tenders of the Globe 
Pneumatic Engineering Со. (£1,505) for the former and М. H. Heywood 
& Co. (£1,790. 9s.) for the latter contract, and that permission be given 
in the case of the cleaning apparatus contract to sublet the motors to 
Crompton & Co. and the compressors and reecivers to FLW. Brackett & 
Co., and in the lifting plant contract to sublet to Dorman, Long & Co., 
D. Colville & Co.. or Parkgate Iron. & Steel Со, rolled steel sections ; 
Parker Foundry Co., steel castings: H. Hollindrake & Son, iron castings; 
Abbott & Co.. air receivers; Eloectrie and Ordnance Accessories Co. 
motors and controllers; W. T. Glover & Co., cables; and Richd. John- 
son & Nephew, overhead line work. 

London County Council hove elso accepted the tenders of the 
British Westinghouse есіте & Mfg. Co. for checking meters at 
Greenwich generating stetion, £113. 7s., and the Electrie Construc- 
tion Co. for spare motor for coaling cranes at Greenwich generating 


station, £165. 
Wigen Council have accepted the following tenders for annual 


stores for the electricity ала tramways departments :— 
General Electric Co., Eckstein, Heap & Co.. Parmiter, Hope & Sugden, 
and British Thomson-Houston Co., electrical accessories; W. T. 
Henley's Telegraph Works Co., house service boxes; Morgan Cracible 
w. and Н. G. Meyer & Co., carbons; T. Tyldesley, gauge glasses ; 
British Insulated & Helsby Cables and Watlington & Co., overhead 
Parke & Co. steel: В. 


material; Thos. Andrew & Co., iron; Wm. e. N 
Douglas Forge Co.. iron cast- 


Bolton & Son, brass and metal castings ; | | 
Taylor & Jones, brake blocks ; Fleming. Birkby & Goodall, 
ies (steel spindles and graphite brushes); Perey Clark 


& Co., tyres; Wallwork & Co., tramcear resistances ; Lion Spring Co., 
springs; P. В. Jackson & Co., British Westinghouse Co., and Dick, 
Kerr & Co., armature coils; British Thomson-Houston Co., gear cases ; 
British Hele Shaw Clutch Co., gear wheels; L. Andrew & Co., sundries. 

Worthing Council have accepted the tender of Mirrlees, Bickerton 
& Day for the supply end erection of oil-driven generating plant for 
the electricity works 2% £3,965. The electric generators are to be 
supplied by Bruce Peebles & Co.. and the contract is subject to the 
sanction of the L.G. Bosrd tos loan. 


Nuneaton Council have accepted the tender of Gelloweys (Ltd.) 
for engine end pumps. st £1,723; thet of Heenan & Froude for 
refuse destructor, at £775 ; ond thet of J. Thompson for Lancschire 
boiler, et £310. 


The Midleid Railway Carriage & Wegoa Co. have eecepted the 
tender of Belliss & Morcom for the equipment of the power station 
at their new works, Washwood Heath, Birmingham, to the specifics- 
tions of Messrs. D. & А. Home-Morton, consulting engineers. 

Gloucester Council have pleced an order with Siemens Bros. & Co. 
for feeder гла distributor с Мю at £1.211. 10%.. and with the British 
Insulated & Helsby Cables for feeder ала distributor cable, et £817. 
and for distribution pillars, ot £200. 

Norwien Corporstion hove placed orders with Venner & Co. for 334 
time switches, making the number of time switches in use in that 
town considerably more than 400. 

Mergate Council have eccepted the tender of Kingston & Co for 
wiring Cliftonville Pavilion, and that of Siemens Bros. Dyacsmo 
Works for lomo fittings, to replace are lamps, at £6. 155. each. 


York Electricity Committee have secepted the tender of the 
Tudor Accumulator Co. for the maintenance of the storage battery 
òt the electricity works. at £140 per annum, 

The tender of Krupk»s & Jaesby has been accepted by Heston 
sad Isleworth Council (et £80) for annual supply of metal filement 
lamps for street lighting. 

Leyion Council have accepted the tender of the Union Cable Co. 
(at £164) for supply of turbo-generstor connecting eables. 

Dudley Council heave pleced en order with Bellis & Moreom for 
ғ high-speed stesm engine at £675. 

Haslingden Council have 2ocepted the tender of Siemens Bros. 
& Co. for слез, 


Kaglehawk (Victoria) Council have accepted the following tenders 
in councction with their electricity scheme :— 

R. Hornsby & Son, suction gas engine, £1,118; Australian Metal Co., 
dynamo and booster, £260 ; Pfaff. Pinschof & Co., switchboard and appa- 
ratus, £128; Haes & Eggers, E.P.8. storage battery, $530. Considera- 
tion of the cable and wire tenders has been deferred. 

The Governor-General of Victoria recently approved the purchase 
of 4,720 ft. c.i. piping from Steworts & Lloyds, £293. 15s. 

The Governor-General of Western Australia has approved the pur- 
chase of 1.000 four-way conduits (for the Postmaster-General’s 
Department) from Mill: & Co., £212. 10s. 

The Bombay Electric Supply әла Tramways Co. have placed an 
order with the Bz»stisn Meter Со, for 300 three-empere meters. 


BUSINESS NOTICES. 


The Electric & Ordnance Accessories Co. notify that in future they 
will be represented for their electric manufectures in гла round 
Sheflield (for è газ of 10 miles) by Mr. H. Is. Ridley, 104, Marl- 
cliffe-road, Sheffield. The agency for “ Vickers " centrifuge! fans 
will remain, 23 before, in the hands of Mr. J. Crawford, 2, Exchange- 
street, Manchester. 


Messrs. Gent & Со. have removed their London office to 95, 


Victoria-street, Westminster. SW. Telegrams: Knifeedge London ; 
telephone: 548 Westminster. 


Plant for Sale-—Mr. A. Underwood. 3, Queen-street. London. 
E.C., has for sale а 58 п.р. motor generator (440 volts to 110/125) 
and a switchboard. 


Patents Development. Тһе owner of patent No. 16,183/1908, for 
“ Improvements in or relating to telephony and telegraphy,” desires 
to negotiate for the granting of licences thereunder. Particulars 
from Messrs. Lloyd Wise & Co., chartered patent agents and 
consulting engineers, 46, Lincoln's Inn Fields. London, W.C. 

The proprietors of patent No. 23,878 of 1900 for ** Improvements 
in process of and mechanism for seporation of conductors from 
non-eonductors " desire to enter into. arrangements for exploiting 
same in this country. Applications to Messrs. Haseltine, Lake & 
Co., patent agents and consulting engineers, 7 and 8, Southampton- 
buildings, Chancery-lane, London, W.C. 

The proprietor of patent No. 13,163/1905 for “ Improvements іп 
dvaamo eleetrie machines," desires to dispose of the patent rights or 
to negotiate for the granting of licences. Particulars from Messrs. 
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С. Е. Redfern & Co., patent agents, 15, South-street, Finsbury, 
London, E.C. 

The proprietor of patent No. 27.552/1907, for “ Improvements 
relating to mean: of transport by land, water or cir. such гуз vehicles, 
ships or the like," desires to nerotiste for exploiting same in the 
United Kingdom. Communicetions to Messrs. В. Belfield (Ltd.). 
consulting engineers, З, London-wall-buildings, London, E.C. 

I.R.G.P. Co.'s Exhibit at Glasgow.— We publish herewith a photo- 
graph of the exhibit of the Indie, Rubber. бина Perchs & Telegraph 
Works Co. at the Scottich Exhibition of Notions] History. Art and 
Industry. now baing held st Gleszow. 

The goods exhibited include : Ап assortment of hose, packing, valves. 
washers, buffers, belting, carriage tyres, mats, cables, “ Silvertown” 
fountain pens, heel pads and shoe soles, cells, ebonite goods of various 
kinds, testing and telegraph instruments, and gutta percha goods, repre- 


senting a portion of the company's manufactures. It will be noticed 
that the company’s golf ball, the “Silver King,’ won the amateur 
championship and the “ Cruden Вау ” professional tournament. Last 
week the open championship was won by Harry Vardon, playing with, 
this excellent ball, and to this list of successes must be added the Scottish 
professional and Midland championships, and the Tooting Вес and 
Bramshot cups. The floor of the stand is covered with india rubber 
tiling, of which the compnay were the pioneers some 22 years ago. This 
material has been successfully laid on ncarly 200 vessels and in over 60 
banks, insurance offices and publie buildings, and recently in Bucking- 
ham Palace and Marlborough House. | 

The Holiday Season.— All who havc—or think they have—earned a 
holiday ere turning their sttention to the question of where to £o. 
and how to get there. Most of the railway companies offer assist- 
ance in this respect and the Great Central Railway. whose service 
taps so many of the health. rest, pleasure and leisure resorts. have 
ready a programme of tourist and excursion facilities for week-ends 
and for longer periods which can be obtained from the chief station 
at Marylebone, the company's town oflice. and by post on request 
from the Publicity Department, 216, Marylebone-rosd, N.W. Many 
of the tours and holiday schemes include the hezlth resorts on the 
North-Eastern Railway. гла some of these are of special interest to 
those who may wish to include some of the more northern or north- 
eastern centres of health and recreation. Within the range of the 
G.C. Company's service is the beautiful Shakespeare country, the 
Chiltern Hills, and some charming country in the counties nearer 
London. 

BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been mrde egainst Cuthbert Fenton Lindop, 
electrician, lately trading at 62, Dale-street, Liverpool. 

Thos. Chas, Francis. electrics] engineer, 66, Liverpool-road. Stoke- 
on-Trent, hes been adjudicated bankrupt. The first meeting of 
creditors will take place on July 12 st the O.R.’s. King-street, New- 
‚уе, Staffs., and the publie exemination on July 18 at the Town 
Hell, Stoke-on-Trent. 

A receiving order was recently made against the estate of the late 
E. Ristori, civil engineer, Parliement-street, S.W.. and a mecting 
of creditors was held on Friday. It was reported that the lig bilities 
would amount to about £100,000 : assets were uncertain, consisting 
mainly of a claim against the Aluminium Corpn. (Ltd.) 

A meeting to receive an account of the winding up of Mountain & 
Gibson (Ltd.) will be held on Aug. 1 at the offices of Thos. Bowden, 
Son & Nephew, Parr's Bank-buildings, York-street, Manchester. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —T he undermentioned Applications (except those marked f) are not open to 
T hose marked * are 


public inspection until ajter acceptance of C nde Specifications. , 
open for inspection 12 months after the date attached to them, if they have not been published 


previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accomvanies application, an asterisk is affixed, 
May 8. 1911. 

11,045 Hirst & Вғоок. Electric motor controllers. 

11.047 Yorke. Periodicity indicator and recorder. 

11.092 Sarom. Positive platcs for storage batteries. 

11 

11 


‚109 Loose & Меикннло. Preventing interference in wireless telegraphy. | 
‚132 Crowe & British L. М. Ericsson МЕС. Со. Telephone transmitters, receivers or 


like devices. | | 
11,140 B.T.-H. Co. (С.Е. C2., U.S.) Vapour electric devices. 
May 9, 1911. | =. 
11,162 GotpscHMipT. Frequency transformer. (Convention date, 9.5/10. Germany.)* 


11,195 lowEs-MiLrLER. Electrically indicating or recording the position, time and speed 


of trains on rali ways. 

11,209 IsENTHAL. Method of and means for varying electrical capacity and-or induction. 

11.234 АКЕ. (Bronislaw, Gwozdz, Germany.) Thermo-telephones. | 

11,237 STERLING TELEFHoNE & ЕтЕсткс Co. & Вегі. Intcrcommunication telephone 
Systems. (Addition to 1.631 10.) 

11.238 Менме. Electric time switches. (Addition to 14.052,02.)* 

11,242 В.Т.-Н. Co. & BiNGLEv. Electric heating devices. 

May 10, 1911. 

11.279 WitttAMs & McCatrLuM. Indicating earth leakage in electric circuits. 

11.275 Perez. Arc lamrs.* | 

11.310 British ELECTRIC. TRANSFORMER Сг. 
operated switch and like arrangements. 

11.311 Brivish ELECTRIC. TRANSFORMER Co. & BERRY. 
Currents. 

11.322 CASAGRANDE, 

11,326 ScHNIEWINDOT. Electrical resistances. 

11.339 Bertini. Transmitters and receivers for wireless 

apparatus, * 

49 В.Т.-Н. Со. (С.Е. Co.. US) 

x -H.Cc. (G.E. Co.. U.S.) 

H. Co. (G.E. Co.. U.S.) 


& McWiLLIAM. Electromaenetically 


Distribution of alternaling 


Devic? for reducing expenditure in electricity.* 
(Convention date, 18-510, Germany.)* 
clesraphic and telephonic 


Electromaeneticaly-operated devices, 
Controlling means for electric circuits. 
Systems of clectric motor control. 


May 11. 1911. 

11.47 Murray. Wireless telerraph transmitting stations. 

11.414 Watkinson & Payne. Shade-holders for incandescent electric lights and the like, 
11,436 James. (Ges. fur Verwertung technischer Patente m.b.H., Germany.) Corn- 
bustion bridge for arc light electrodes." 

11.455 АзкилА. Атпмо & Casorta. Automatic electromaenetic railway signalling 


devices, * 
May 12, 1911. 


97 WorrERECK. Process of formine Planté plates. 
43 Royston, (Eleetro-Chemical Rubber & Мі. Co., U.S.) 


| 

| Method of attaching 
rebber to metals.” 

| (Convention date, 9, 0,10, G:rmany.)* 


сл be 


945 SCHNEIDER. Electric heat revulator. 
11,551 Kuck. Insulating sockets. * 
May 13. 1911. 


11.580 Hattwoop. Electric hand-lamps. (Addition to 43€.11.) 
11.602 Haccou. Electric hyhtine for vehicles. 

11,003 Saxnerson & Truman.  Electromaznets. 

11.60) StauoHTER. Electric welding. 

11.610 Nusspaum. Microphones. 
11.620 Schwerin. Treating finely sub-divided cubstanezs by electric osmose.* 
11.633 W. T. HENLEY's TELEGRAFH Works Co. & PHIFFNER. Sheathing for electrical 
conductors. 
| Мау 15, 1911. 


11.678 GosstAND, Electrical appliance. for boiling water. 
11.699 Warton. Electrical switcbinc apparatus. 
11,711 W. К. Sykes ImrEstcCKING Signa Co. & SYKES. 
joints for railway rails. 
11,738 Caisr. Continuous-spea»d cones for dynamos with invariable speed of rotation. 
(Convention date, 14 5 10. Beleium.)* 
11.740 SuzEHy. | Elcctromagnetic switch. * 
May 16. 1911. 
11.775 TavLog. Changine the frequency of altzrnatin? currents, 
11.731 Ryan. Machine ‘or makine electrically welded chains, rlegs and the like.* 
11.795 BinGtgv. Electric heating apparatus. 
11,811 Harrst. Spark pluy.* 
Mav 17. 1911. 


8/2 ВсАкрмАН, BrcaRgDMAN & BoARDMAN.— Arc lames of ‘he open arc type. 


11 
11696 BowuELLA, Electrical connections. 
11,898 Bruck. Processes and apparatus tor magnetically separating materials. (Con- 
vention date. 17.5 10, Germany.)* 
11.899 Marconis WISELESS TELEGRAPH Со. & Коинр. Variable inductances. 
11.725 Севазсне Fasrik QriEsHEIM ЕгЕкткоч. Depolarisers for galvanic cells ог 
butteriss. (Convention date, 10 10:10, Germany.)* 

11.932 Marxs. (Gebruder Siemens & Co.. Germany.) Electric radiation furnaces. * 
11.941 СЕзнг2. Means applicable for use in locking electric incandezcing lamps in their 


holders, 


Electrica!ly-insulated fish- 


" May 18, 1911. | 
11.25) BaxEspALE. Shicld or protector for telephone recoivers. 
11.951 Correy. Coal miner's elcctric safety lamp. 
11,964 сеске & IMrgsIAL Lamp Works (BatMspowN), Preparing tungsten and the 
live metal filaments. ; ; 
Mountin» reczivine and transmitting apparatus in radio-telegraphic 


11.999 СлвАВЕБАЦ. 
Stations, (Convention date, 28 5.10. Franc>.)* 
12.003 PriEsTMAN & Lee. Electric incandescont lamps. 
12011 Suvru.  Maeneto-electric machine. * . 
12.019 Pare. Manufacture of electric accumulator electrodes and means for use therein. 
12.024 Ве мові. Manufacture of clectrodes for electric. arc lamps. (Addition to 
6.060 02.)* wi 
12,025 Marks, (Siemens-Schuckertwerke C.m.b.H., Germany.) 
bower output. * ее 
12.027 SEAMAN, ОЗЕСЕЧЕ, Cox, САТТІЕ & New ТкАНЗРОКТ C^. Means for distributing 
parcels and the like, | 
12.040 Снем:5снЕе FABRIK GRIFSHEIM-ELEXTRON. Reeeneration of the hitherto waste 
products of galvanic cells or batteries. (Convention date, 3,6, 10, Germany.)* 


Measurine mechanical 


SPECIFICATIONS PUBLISHED. 


| 1910 SPECIFICATIONS. | n 
316 Puitrirs, Controlline of aerial vessels by wave-transmitted electricity. 
11.048 Воот. (International Telechronometer Co.) Teles hone apparatus. | 
11,186 Araus Мес, Со. (Cutler Hammer Mz. Co.) Starting devices for electric motors, 
particularly adapted for use with multiphase motors. | 
11,439 Apams Mra. Со. (Cutler Hammer МЕ, Со.) Electric motor plant having means 
for equalising the load on the source of electric energy. — . 
11.747 Ing. Safety device for locking incandescent electric lamps in their holders. 
11.851 Arken. Contr. Mini: electric livhts and apparatus therefor. "no. 
11,95] Herperts. Varying the voltage in alternating clectric current circuits. 


6 
| 
1 


12.026 Apams Мес. Co. (Cutler Hammer Mfg. Co.) Control of electric motors. 


12.322 Newitt & FLETCHER. Electrical heating appliances. SUP 
Switch apparatus suitable for use in electrical distribution systems. 


12,427 Berry. | | | i, 
Entrance devices for tramway vehicles and the like. (24/5,09. addition 


12,521 Jowss. 
to 3.717,10.) | 
Automatic telephone 


12,614 AMERICAN AUTOMATIC TELEPHONE Со. & Соорком. 


systems. 

12.757 B.T.-H. Co. (G.E. Co, U.S.) Alloys useful as electric resistance conductors. 
13.518 В.Т.-Н. Co. (С.Е. Co., U.S.) Arc-lipht electrodes. 

13.962 ELECTRIC Construction Со. & PENSABENE. Controlling induction motors. | 
14.024 ALLGEMEINE EtEKTRICITATS-GEs.  Alternatine-current dynamo-electric machines 


of commutator type. (19.6 09, patent of addition not granted.) | 
14,092 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Electric con- 
densers and the like. 
Electric drills. 


14.505 Stewart & WESTMINSTER Тост. & ELectric Co. | | 
15,792 BowvER & ANCHOR CABLE Co. Process for providing electric conductors with an 


identifyine covering. . 
16,620 CLARK. (Telelectric Co.) Electrically-operated playing apparatus for musical 

instruments and music sheets therefor. 
17.312 Снловувм'$ (SHIP) TELEGRAPH Co. & Grant. Speed indicators. 


17,819 GOLDSTONE & LicHTrFooT. Electrical cord grips. . 
18.807 B.T.-H. Co. (A.E.G.) Devices for securing wires or conductors in place. 


19.019 Lzonarn. Rheostats, electric heaters or like devices. 
19.772 RuTHENBURG. Electrolytic production of antimony. 
19,804 Reip. Electric furnaces. 


20.289 Вумс & Акснев. Electric heaters. 
21,935 Bowyer & ANCHOR CABLE Co. Apparatus for winding material in strips on a wire 


or the like. 
22.103 SuinLEv. Appliances for fixing and removing electric incandescence lamps. 


22.304 РаАвву. Electric lamp socket. 


23.748 Вленк. Telephone receivers. 
24.686 BoscH. Interrupter for ignition machines. (22%.10.) 


20,014 Beck, Telemeters. 


COMPANIES’ MEETINGS AND REPORTS. 


anno 
BULUWAYO WATER WORKS & ELECTRIC LIGHT CO. |LTD.)— T'lio 


directors’ annual report states that the proceeds of sales of water and 
electric light amounted to £16,861, compared with £18,432 in the previous 
year, the decreas being entirely due to the general use of metal tilament 
lamps by private consumers, and their substitution for carbon lamps in 
the streets. Considerable economies in. the management had been 
effected. and during the current year a marked increase in revenue was 
already shown. 

CHILI TELEPHONE CO. (LTD.;,—'i'he report for the year ended March 
31 states that the aggregate number of subscribers at all centres was 9.919, 
à gain of 1,101 for the year. The gross revenue in Chili from all sources 
was $2,041,198, against $1,851,689 in 1909-10, an increase of SI81,509. 
The expenditure in Chili was $976,570, against $926,387, increase $00,183. 
The net income in Chili was $1,064,627, compared with $025.301, increase 
$139,326. Converted into sterling (at the average rate of exchange for 


the year) the figures were £48,357 for 1910-11, against £40,411. increase 


47.946. The balance to credit revenue, including £2,987 from previous 
year, is £49. 131, of v» hich £22,805 has been carried to reserve. An interim 
dividend of 3s. per share (tax free) was paid on Jan. 15 last, and the dirce- 
tors now recommend a final dividend of 4s. per share (tax free), leaving 
£3.225 to be carried forward. The £110,000 new share capital, which was 
authorised at the extraordinary meeting in November, was duly issued, 
increasing the issued capital to £330,000. 

EDMUNDSONS' ELECTRICITY CORPN. (LTD.j—For the year ended 
March 31 the net profit. after payment of interest, amounted to £16,128, 
compared with £10,768. 9s. 6d. last усаг. Adding £25,577. Vis. 5d. brought 
forward, there remains £41,715. 173. 5d., which the directors recommend 
should be carried to reserve. The gross trading profit has increased by 
£2,335. ls. 104. The dividends and interest received have increased by 
£4.067.. 16s. 2d., and the Urban Company s guarantee is less by 
£854. 2s. 104.. whilst the loss on working the local authorities’ under- 
takings is increased by £1.871. 10%. 6d., the greater part of which is due 
to payments for interest and sinking fund on sums paid to the company 
In respect of work carried out during previous years, The total connec- 
tions of the 21 subsidiary companies are equivalent to 1,441,883 33-watt 
lam ps, against 1,334,584 33-watt lamps т 1910. 

GENERAL ELECTRIC CO. (LTD./|—For the year ended March 31 the 
net trading profits and income from investments, бо, amount to 
£119.145. 19s. 2d.. making. with £8,018. 15s. 4d. brought forward an 
availible total of £128.064. 143. ба. After deducting debenture interest 
and depreciation (£32,330. 15s. 9d.). the balance was £95,733. 18s. Өй. out 
of which preference dividend has absorbed £12,500 and £42,615. 13s. 2d. 
has been transferred to reserve, leaving £39,618. 5s. 7d.. which the direc- 
tors recommend should be appropriated as follows :— Managing directors’ 
and employees’ bonus £7.43]. 10s. 4d., 5 per cent. dividend on the ordi- 
nary shares £19,073, leaving to be carried forward £12.213. 15s. 3d. The 
total reserve account is now £202,103. 14s., and the directors have de- 
cided to apply towards writing down goodwill and patents 592.103. 14s., 
leaving the reserve at £110,000. The directors record with deep regret 
the death during the year of their late chairman and managing director, 
Mr. G. Byng. The result of the trading for the year has been satisfactory. 
The factories at Witton, Salford, Birmingham and London have been wl 
employed during the year. The removal of all manufacturing depart- 
ments other than telephone and telegraph apparatus from Май т to 


Witton has been completed, the central stores fram Manchester have also 
been removed to Witton. The additional capital expenditure incurred 
during the year has been principally devoted to housing these depart- 


ments. "The investment account comprises mainly investments in e 
22 S rte > 
takings owned or controlled by the company, and is developing to the 


satisfaction of the directors. 
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INDIA RUBBER, GUTTA 
— At the meeting last week Major L. Darwin stated that as it was the half- 
yearly meeting there were no accounts or report. He regretted that the 
directora, while declaring the full half-yearly dividend on the preference 
shares, were not also able to declare an interim dividend on the ordinary 
shares. The condition of the market for raw materials was abnormal 
during the first six months of the year and the board thought it wise to 
depart from their usual practice of declaring an interim dividend on the 
ordinary shares on this occasion. During October last the price of the 
highest grade Para rubber varied from Әз. 104. to 7s. 14. per Ib. ; at the 
end of December it was 5s. 6d. and in the carly days of March it rose to 
7a, 2d. They would. therefore, understand how difficult it was for the 
board, without a complete stocktaking, to decide whether or not there 
was a profit to divide on the past Һа угат earnings. Quoting from an 
American journal on the position of rubber. Major Darwin said it was to 
be hoped that, in tlie interest of the manufacturer, the fallin prices might 
become less rapid, s9 that stocks might be realised ata profit. One, how- 
ever, had always to face the possibility that even existing prices would not 
be maintained, because ordinary production and consumption did not 
justify them. The amount of business whih the company had done had 
been quite satisfactory, and the board thought their worst troubles were 
over; the principal anxiety that remained being the possibility of obtain- 
ing remuncrative prices for the stock in hand, and in process of manufuc- 
ture. However, special attention was being prid to that in the hope that 
the financial year as a whole would show the results which they all desired. 
Their sales of goods into the composition of which rubber did not enter, 
were quite normal, but appreciably better than was the case at the cor- 
responding period last year. 

A resolution, sanctioning the payment of an interim dividend of 5s. 
per share (less бах) on the preference shares was approved. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD )— 
At the meeting last месх Mr. Ө, С. Isaacs (who presided) stated that 
the company held an exclusive licenco from Marconi’s Wireless Tele- 
graph Co. for the rights to instal and work their system of wireless 
telegraphy on board merchant aud pleasure vessels of certain countries, 
including Great Britain. The number of telegraph stations installed 
under these rights had increased from 145 in the previous year to 250 
at the date of the report, and hal since further increased to 305. ‘The 
directora expected that at the end of the current year the stations at 
work upon the high seas would be about 400. Many new coast stations 
had been, and were being, erected in all parts of the world, while a 
quite considerable revenue was derived from communicatious betw eon 
ship and ship. 


MADRAS ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ report for 
1910 (the first. complete year of working since the opening of the gencrat- 
ing station) states that 1.882,787 units of electrical energy were sold, 
compared with 267,568 units in 1999. There are 719 consumers (against 
355) and the equivalent. connections in 8c.p. lamps 75,329 (against 
20,796). Gross revenue was £17,454 (against £5,057). During the year 
2.51 1,061 units were generated and distributed at an average cost of 
posd. рог unit, and the board consider this satisfactory. Applications 
from new consumers for current for power and lighting continue to be 
received in satisfactory numbers. ‘ne board have appointed Messrs. 
Merz & McLellan as consulting engineers to the company. 


METROPOLITAN DISTRICT RAILWAY C0.—At an extraordinary mert- 
ing on Monday the shareholders approved the agreement entered into 
by the company and the London Electric Railway Co. for acquiring the 
Lot's-road generating station of the Underground Electric Railway Co. 
The Bill authorising the transfer of the undertaking has already passed 
Parliament. 


PUEBLA TRAMWAY, LIGHT & POWER CO.—The directors, in their 
siderable improvement in the results compared with previous years, the 
report for the vear ended Dec. 31, 1910. state that there has been a con- 
net profits in Mexico having been £61,677, against £48,677 for 1909. an 
increase of 26 percent. After meeting expenses and interest, the balance 
profit for the угат was £5441. The gross and net receipts of the light 
and power department continue to show satisfactory increases. Tne 
tramway receipts show а decrease owing to abnormal trade conditions 
and to unusually heavy expenditure on maintenance. The growing de- 
mands of the City of Puebla, the absorption of the company's present 
available supply of power. and the necessity (under the company's con- 
cessions) of providing 16.50) H.P. within the city boundaries by 1913. have 
rendered it imperative for the directors to provide funds for the develop- 
ment of the 'uxpango Falls, and it is proposed to take power to create an 
issue of. $3,000,000 5 per cent. prior lien bonds, with the right to increase 
to an amount not exceeding $6,000,000. 


ROYCE (LTD.)—'l'he directors! report states that, after providing for 
all trade expenses, depreciation, but before providing for debenture in- 
terest or crediting interest. received from investments, the year's trading 
has resulted in a profit of £4,607. Interest on investments (52,930) and 
profit on anle of an investment (£7.63 1) brings the total to £15.169. De- 
ducting debenture interest (£600), the total profit was £14,019, which, 
with £765 brought forvard, makes £15,285. £7230 is transferred. from 
reserve, and it is proposed to pay a 6 per cent. preference dividend for the 
year to March ЗІ less tax (61.975) and arrears of dividend on preference 
shares (seven years), absorbing £13,824, carrying forward £224. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.) —^ir К. 
Speyer presided at an extraordinary meeting on Monday when resolutions 
sanctioning the sale of the company s Lot s-road power station to a joint 
committee of the Metropolitan District. and London Electric Railway 
Companies was approved. 


office: 149, High.strcet, Wiuchester. 
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PERCHA & TELEGRAPH WORKS CO. (LTD) | NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ANGLO-FORBIGN CONSTRUCTION SYND. (LTD.) (116,590.)—Roeg: 


July 1, capital £3,000 in £1 shares to work and develop lands, railways, 
tramways, electric lighting systems, electric and other power installa- 
tions and works, «е. 


Private 

Lombard-street, London, Е.С. 
BRITISH ARC WELDING CO. (NORTH EAST COART) (LTD. (116.563.) — 

Reg. June 30, capital £22,000 in £1 shares, to take over a process for 


company. Reg. office: 75 and 76, 


electrical welding under a grant or licence given by the British Arc 


Welding Co. to R. F. Brigham and В. Cowan. Private company. First 


directors: R. F. Brigham and R. Cowan (managing directors for 10 


years). British Are Welding Co. have right to ono nominee on board. 


CORONA LAMP WORKS (LTD.) (116,527.)—Reg. June 28, capital 
£2,000 in £1 shares, to carry on the business of manufacturers of and 


dealers in electric lamps, fittings, bells, batteries, accumulators and 
electrical accessories, &с.; to acquire the business carried on as the 


Corona Lamp Works Co. and to adopt an agreement with G. N. Ogilvie. 
Private company. First directors: 9. N. Ogilvie (chairman and 
managing director) and A. N. C. Маскеу. Reg. office: 10, Ascham- 
street, Kentish Town, London, N.W. | 


DICKS (LTD.) (116,483.) — Reg. June 24, capital £5,000 in £1 shares, 


to take over the business of electrical, sanitary, motor and general 
engineers, ironmongers, &c., carried on by P. Dicks and J. Dicks at 


Winchester, First directors: P. Dicks (manager) and J. Dicks, Reg. 
P.G. EDEY & CO. (LTD.) (116,551.)—Reg. June 29, capital £3,000 in 
#1 shares, to tuke over part of the assets of the business carried on by 
F. G. Edey & Co., and to carry on the busincss of electrical engineers 


and contractors, suppliers of electricity, kc. Private company. First 
directors: F. E. Edey aud D. Edey. 


Reg. office; 'wick-l 
London, E.C. teg. ottico ; 25, Wat wick-lane, 


KIRKALDY & KEMP (LTD. (116,577.)—Reg. June 30, ca ital 
. , . 5. " р! e 
£3,000 in £1 shares (1,000 6 per cent. cumulative preference), to take 


over the business of consulting engineers, motor garage proprietors, 
wronautical, electrical and general engineers, &c., carried on as Kirkaldy 
& Kemp. Private company. First directors: A. H. Kirkaldy, A. F. 


Kemp and A. Hehner. 
SWITCH-ON-GAS LIGHTING SYND. (LTD.) (116,586.) — Reg. June 30, 


capital £1,100 in 1,009 ordinary shares of £1 each and 2,050 deferred 
shares of 1s. each. to take over from А. H. Nicholson, А. W. Brooking 
and C. Isaac the benetit of two inventions for improvements in elec- 


trically- operated valves, and to carry on the business indicated by the 
title. Private company. First directors: А. W. Brooking and C. Isaac. 

W. C. TACKLEY & CO. (LTD.) (116,522.)— Reg. June 27, capital 
£500 in £1 shares, to carry on the business of electrical and mechanical 


engineers, electricians, manufacturers of and dealers in electrical 
equipment and machinery, &c. 


Private company. 


MORTGAGES AND CHARGES. 


ENGLISH ELECTRICAL CO. (LTD.) — Issue, on June 21, of £750 deben- 
tures, part of a series of which particulars bave already been filed. 


RECEIVERSHIP. 
MAGNETO CO. (LTD.)—C. Н. McPherson, 35, New hall street, Bir- 
miugham, ceased to act as receiver or manager on Dec. 31, 1910. 


pe————— p ананан с 


CITY NOTES. 


amer аа 


MEMORANDA (July 6).—Bark rate 3 per cent. (March 9, 1911.) 
Price of silver, 24.4. per oz. Consols 781 —78} for money; 181—184 
for account, Consols Pay Day, Aug. 2; Stock and Shares Continuation 
Dass, July 12 aud 26; Ticket Daya, July 13 and 27; Pay Days, 


July 14 and 28; Mining Shares Carry Over Day, July 11. 


Prices oF Мктлїз (London). —Co с, th ths 
| . pper, сазһ, 55% ; three mon 

9r. Lead, English, 15& —15# ; Foreign, cash, 134, two months, 158. 

Spelter, 243. Lin, English, 1924—1934: Foreign, cash, 195); three 


months, 189. Iron, Cleveland, cash, 46/4, three months, 47/1. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— Warrants for in- 
terest on the 41 per cent. first mortgage and 5 per cent. mortgage deben- 
ture stock have been posted. 

DUBLIN UNITED TRAMWAYS CO. (LTD.) —The directors have declared 
a dividend for the half-year ended June 30 at the rate of 6 per cent. 
per annum (less tax) on both preference and ordinary shares, after 
setting aside £4,000 for renewal of cars and £2,000 accident insurance 
reserve, and carrying forward £9,564. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The traffic receipts 
for the fortnight ended June 30 were R.20,089 (increase R.2,538). Aggre 
gate from Jan. 1, R.261,29] (increase R.19.216). | 

MEXICAN LIGHT & POWER CO.—The directors have declared а 
quarterly dividend of 1 per cent. 


‚ В. WAYGOOD & CO. (LTD.)—The profit for the year ended March 
3l. including £2,665 brought forward was 23.395. А further sum o 
£1,000 is placed to reserve, and the directors recommend a final dividend 
of 7 per cent. per annum for the six months to March 31, making 6 pet 
cent. for the year, leaving £3,395 to carry forward. | 
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Metropolitan Dist. Railway.| July 1| 13152 | + 1,217 312,683 apes erent CUM PIE л dic .. | Feb,A 961 
Midge Hs Trama. june 23 fo 217134 55, | Do. Sper Cent Perpetual 5.111111. 9з —99 (8,2 6 | Apri, Ost bj 
e n ****5e6se0e060024: » 23 3 E d у a Ce t. 2nd Deb. St»3k. s. 4s ass EE | : 79 
n Corporation...... . ВЯ : id 44% | Do. 4$ per Cen : ......,| 09 —72 |4 3 0 | Feb, Aug 
Newcastle-on-Tyne Corp.’ July 1} 3,961) + 22 57,673 E Se CONE Pia SE UU ues о T 
ewport (Mon.) .......... , 1| 700! в 28 9.765 | Do. ев. E 11 6| Feb ... = 
orshampton Corporation..| June 39 502 | — 7,274 / | De Сере и 104 —-105' 3 16 0 | Jan, July l 
ват, Ashton & Hyde y 3| 5 - a 2513 City of Birmingham Trans, 5 2 Cam Bre: Еа 4126 Ap Oe = 
erth (N.B.) Corporation EE o 1.201 се 8 шоор Саны Aug 31, 
orth (W.A.) Elec, Trams ‚ 30| 153} + — 3. 12,237 ен Pref, (1831). ...... 107 —111 1410 0 | Feb, Aug ca 
Peterborough ........... 23) lE a 2,834 А .....| 195 —108 4 13 о poet Aue » 
ortsmouth Corporation ..| July 1 | 2830| + 734 33,163 D TET teer эш. .......| 100—107 | 415 0 | Feb, Aug .. 
ottels ..............°. Jun» 23| 2,024! + 169 47,795 Do. (1903) ИИИИЙ ...| 103 —105 | 4 15 6 | Feb, Aug ә 
Preston Corporation ...... sx a .. de Do 4 per Cent. Perpztual Debs......... 102 —10{ | 317 9 May, `+ 
Rotherham Corporation. . » 2) 6206 | + 39 ELEM Ю | Dublin United Trams, 6 per Cont. Pri£.....| 12:—13l ‚ 4 10 6, Feb, Aug = 
Rothesay ....... VU V p vi 23 322, — 19 2,834 head and District Trams Ord ........ Bi-33 6100 .. E 
| Salford Corporation ......| July 3 | 4,863 | + I VD d CUNG har & City Rly. Pref. оно ji x 85, Aug i 
бегпеѕз i ensgoneonr, 2 ood Е i | i м р 7 * Е E f : A A 
Sheffield Corporation july 2i 6514) + 53) 91,259 ем 08-10 18 An On б 
Dgapore Тгатз.......... „| 510,168 | + $718 и Imperial Tramways Ord. ........ eee] 3 1 | KR uo Wu < 
А Metropolitan. .. .. ,.. June 23 | 1.032 | T $20 о, + 1Do. 6 per Cent. E con ree аы. | 6 3 6 lan uly ki 
вез ева 5 4 5 э Д e a 2 ‚ ооо ооо осо тео 5 ы d 
Southampton ............ 23 | К? |+ 478 15621 |t | ЕЕ. Tk Lt 5 per Cont. Pre. ..| 21—21 15 0 0 van jur b 
uthend Corporation .. » 23 859 | + 212 8183 |+ ‘Do. 4 рег Cent. Deb, $їосс............| 77 —82 5 10 Jan, July 
Port Tramways „ 23 | PRF o Е | narkshire Тгатха/з.......5.+........] 1) — 10$ |5 12 3 2b, Aug 
talyb'dge,Hyde,&o.,JtBd. | July “l 703 | — 6 19,619 |t Lancs Utd. Trams. 5% Prior Liea Dob. Stic! 72 —32 640 Jan, July 
Sunderland Corporation. ME | 1295-1 4 108 235 à Moon Electric 4% Озь. _............ oe = | 1 Yi А 3 854 
erian istrict озо» June 28 431 TT * { Do. 4% Prei езуге sno rtr eee == - 
ansea Trams .......... ^, 23 | 1350 | + 223 27,435 |+ London Ünited Trams, 5% Cum. Pret... COPA sc o Jen uM 
Змпдоп Corporation .,....| ” 28 2 4 = 015 Е Do. 4 per Cont. dst Mor D:b. Sto:k.... Has abr Ац. 
un ***oó9e060ovs0c056» D" 5 + у га. Stoc өте S M PIN эле өгө NN = C Y. e 
Tynemouth and District.... 23 462 | — 134 5.211 |+ Mi Elez. Tramways Ord......... 5121: |6 0 0 April .... 
Tyneside Trams Co. ......| 5 23|  722|— ^8 12,5413 t Do. . Deferred и... een] bA, 6° о | Feb, Aug 
allasey Corporation......| July 1| 1037| + 10 14,869 |+ Doira per Cene camen T а ce оре 
Walsall Corporation ....,. » l 527 | — 6 14414 |t 120, 44 per Cent. Deb. Stozk..... e. esee. ет 416 6 oe 
Warrington Corporation... sk z = Do. 5 per Cents Do. Stic e.e инь 145) —47 2:8 6| Feb, Aug 
West Ham Corporation .... Juns 22 3,073 | + 33 12 33,30 |t Metropolitan Railway Coas)lilat»d........ 8 —70 |319 5 | Feb, Aug : 
eston-super-Mare 23 198 | - 24| 25 2,102 |+ Do. Surplus Lans Ѕіоскз..............] © _52 |316 0| Feb, Aug 
olverhampton Co. e E " 23 423 + 42 25 10,926 + Do. 3 per Cent. Ргеѓегеп е... .. о.о. 2 —91 3 17 0 r Aug 
Wolverhampton Corpn,.... „ 28] 1153| 4 6l] 13 | BOL |+ Do, З} per Cont. ~ A. Profsrenca seses.) 83 —31 |317 О | Feb, Aug 943] 934 
* Worcester COORG cr ов ор ос Н 23 381 + 63 25 6,812 + Оо. 3 рег Cent. Convertible ee 209,0 93 —95 3 13 6|. ME te 
оос „23 Mt} 1| 25 | 248 + Do, 3$ per Cent, Debsnture Stock ..-.../ p 
жеее + 169! 27 34,336 |+ | je for accrued interest or redemptions i 
* No allowance has been Task Exchinzs Сот nittes have declined to quote these, 


rexha 
Yorkshire W.R. ams .... July 2 1.273 : 
Yorkshire Woollen District.! June 23 | 1231! + 1981 25 | 25/762 + 1 а 
——————M ЧП? 42521 о + _ O 40 ^o соно ту 1,099 2: 
(а) These comparisons are with the corresponding period last year. ^ * Partly electrical = 
f Minus days $ Minus 2 days § Plus 3 days Ч Plus 2 days. 


Ex Dividend" 


5 a 
Ф. PR 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


Last 3e | "RATE | Drvipenp | BUSINES 
NAME, Wod., (тих CENT. 8DavsTo | 
July 4. |Yimipgo| DU% 
St tock 3H € July E Amer. Tel Sap мз -u5|6 1 0 
34% | Met. Riy. 3} per Cent. * A" Deb. Stock.. an, . Telephn. & Tslegh. Cap. St. ...... 3 e 
x зү, | Mejropolitan District Railway Ог4....... RM 2 Feb Aug at Do. Coll. Trust $1,000 4 per Cent. Bda 10000 ue Jan, July 
St | 31% | Do. Alsented Ext. Pret, (Int. Guar. by | Anglo-Portug'se Tel. 5% ist Mt. Db. Stk.| 101 —103 | 4 17 -0 | Mar, Sept 
Und. Elec Riys. Co. of London, Ltd.)| 76 —78 |410 O| Feb, Aug | 77 Chill Telephone ...-.-,ssecesccoveceee| 7 7} |4 46 А „(| 75 
St. | 3% | (Dc. 3 per Cent. Consoltd. Rent-charge| 76 —78 | 318 0 | Jan, July | = Monte Video Telephone Ота... Fo! |6 0 0| Nov. | | n 
St. | 4% | 120. 4 per Cent. Midland Rent-charge 102 —104 3 17 9 | Jan, July | >, Do. SperCent. Pref. „....-.. ee eene i-i 511 0| May, Nov |= | s 
st 6 fDo. 6 per Cent. Perp. Deb. Stock. ..... .45 —147 4 2 0 ап, uly м. National Co. Pref. SOCK o ce cctecesecsne 194 ba 053 5 15 0 Ее Aug es it; 
5% | 44% | 120 4perCent Ditto.........s.e....| 96 —98 | 4 2 6 Jan, July | ~ Do. Def. Stock ны... 114 —118 | 5 3 0| Feb, Aug | 129b 12 
1| 434. | Potteries Electric Traction Ord. ........| 7 |5 6 9 April, Oct| ** Do. 6 per Cent. Cum. Ist Pref.........| 10 —10} | 5 11 -6 | Feb А | | 
l| 0/6 | Do. 5perCent. Cum. Pref...ssereeees nimi: |8 6 8| Feb, Aug | 5 Do. 6perCent. Cum. 2nd Pref... . 10 —103 | 5 11 6| Feb Aug | >|... 
St | 4% | Do. 4j per Cent, Deb. 5їосК.......... 88 —91 |5 0 0 May, Nov | 9% "Do. 5 рег Cent. non-Cum. 3rd Pref.....| 5—5 |4 80| Feb Аш SH . 
\ 1732 | 3 Met. Elec. Trams. & Ltg. 6% Om. и-и 1020) .. 2 tDo. Deb. Stock 3} per Cent. (red.)....| 98 Zibo |4 t o| June D | c| 7 
St. | 4% | +ос. 4 per Cent. Deb. Stock, .........| 73—78 |5 6 0 Jan, July ө tDo. 4 per Cent. Deb. Stock (red.)......| 98 —100 | 4 1 0| Jan, July oi : 
100 S% Sunderland Dist. Elec. Trms. 5% 1stMtDb. .. 840 an, July d- New York Telephone Co. 30 yr Bnds. 1011 —102}! 4.8 6 - 1011191 4 
=. | 10/0 | UndergdE.Rys.Lon.6% In. bds withcoup7| 65 —67 |110 0 | June, Dec | |60 ental 1... ессно ниеносььь»..| АЙ-Й | 418 0| Abb ОШ 
= | 5% | Do. 5% Prior Lien Воп@з........-...| 1003—1011 4 19 0 м 1001 Do брег Cent. Cum. Pref. ..........| 140—0 | 416 0 | April, Oct| с.) s 
- 4% Do. Bonds Ex coup.7 serenos, 99 —101 | 4 10. 0| — 101 4% | 120. 4 per Cent. Red. Deb. Stock......| 86 —€3 |411 0| Jam July | 80) 67 
“| 4% | Do. 4perCent. Ist Power Но. Dbs. .. 101 —103 | 3 18 3 .. x 44% |t Telephone Co. of Egypt 44%Db Stk.red)| 98 —100 | 4 ;1 9| Jan, July | 98 -. 
d | ое Colt Gum Erben gM ca dol qe hu | 7 КАКЫ гата eO. id... ш ыз 
Bt. +00; 4i рег Godt 1з еба... ===...) 82—85 | 5 8 0 | Jan, July | ~ 16 | Do, 5 рег Cent. Cum. Pret, .......... SiS 415 о | June, Dec | + 
ied i o САНАА 10 =1 E 8 0 Jan, July E | 
п ment, &c. 
Electric Manufacturing, 8. s| зю |} Elec. & Gen. Investment 6% Cam. Pret. 4-Я, 210 ji Mig | 
— .. 6 о eiegrap ‚ ПЕРО T А 5 8 0 rju 
x % |t Anchor Cable Co. 44 96 Deb. Stock .... 98 —100|4 11 0 = KT) Ж о 10 3/0 tDo. 6 per Cent. Pref. .......... ees. 13 —13) | 4 10 9 | Sp,DeMrju} 13| 13 | 
1 12 Aron стену Ме ОГ, MEME С амеби а ET На Submarine Cables Trust (Cert.) ..........| 131 —134 | 4 9 6 WE | 
DAI EZ апо Apa Ot | На а sad Ferien Юй | 
* Pref... козе око но ноооновово, Eas 4 ээ .. . à; | 
2 6/0 British Insulated & Helsby Cables Ord...| 94$—78 |615 6| July, Feb | *z,| •• | 5| 2/9 Anglo- tine 5% Cum. Ist Pref ......| 5—51 |4 17 6 Oct | 5% 5 
5 3 Do. 6 B DUE: consdccassesen| one —64 | 412 3 | Jan, July 64| . |- 5| 29 | Do. 5% Cum. 2nd Pre£...............| 4№—5% |5 : 6| Ја, July | + 
St l4 tDo. 4$ per Cent. Ist Mort. Deb. (red)..| 199 —102 4 9 0 | Jan, Jul oe | es 4% | Do. 4% Deb. Stock ................| 94 —9 |4 4 0 | June, 1004 39, 
St. British oms'n-Houst'n 4 96 Ist Mt.Db. ‘ 96 D 4 11 0 аг, pt = „Аы t. 44% Do. 5° Deb. Stock eee eee 2-95 99 —101 4 10 0 .. і ' 
S| ee British Westinghouse 6 per Cent. Pref..... 3i—ii a Feb, Aug . = [St | 5% Do. 5% Deb'Stock ..,........... ...| 109 —102 | 4 19 0 1014| 1004 
EN : Do. 6 per Cent. Prior ao ede E 07 : y. о aoe ++ | 10255 | 5% ore аа, 5% Deb. (red.).... us —104 | 417 6 | Jan, Juy | “| * 
St |AG | 105 рег Cent Моп. Deb; Stock D D 19 8 6 Mm юн | =| 0 | Do 8 per Cent. Cum Prat so ein ЫЫ |417 -e | May, Nar | BA) = 
St. 4 tDo. Perpetual 2nd Deb. Stock........| 37—44 |10 10 O | Jan July | ©! -e 56 4% 100. 4$ per Cent. Db. Prov. Сена... 100 —103 | 4-8 6 | Jan, July | 102 | = 
5 1 Callender's Cable Con. Ота. ......—..«.| 81—92 |8 2 0 Jan, July | 9 8с | 8% | British Columbia EL.Rly. D£Ord. ......| 146 —150 | 5 7 6 at, Sept +t ose 
5| 2/6 | +20. 5 per Cent. Cum. Pref.......:.-.| 0—0} | 417 6 Jan, July “+ | e ВЕ 6% | Do Pref. Ord. 5бск_............| 1281—1320 4 12 0 | May, Nov | ЗИ 129 
St 40% | 100. 4j per Cent, Ist Mort Debs. (red.). 101—108 |4 8 O| Nov, May | "5 57. БЕ 5% | Bo -3% Cum. Perp. Pref. Stock......| Hi 1113 |4 9 0| Ja Jaly Ди 
z eee К , 4 à рә , = > 
St. | 4496 a per Gent. Ist Mort. Deb. (red.).. 104 —107 | 4 2 6 Fae. nw oe . dr: H | Do. Ve Cent Jat Mort. Баж. у. 102 7105 : х. P Jan, July |.| 
1| 1/0 \+chadburn’s (Ship) Telegraph Ord. ......| 1871 |519 0 | March .. | ss | •• [с 4 2 Do. 44% Perp. Con. Deb. St. ........| 1011—1031 4 2 6 - 1024 102k 
: 0/8? | Consolidated Е кс poecesceccoce| * 1-2 10 0 O | August .. й .. Ise Buenos Ayres Lacroze Trams 15+ Mt. ОЬ.) ??1—1014| 4 19 6 | Mar, Sept 1014) 101 
| Gi, | Consolidated Signal Со. esee а |606 ОГАШ О о. Б S% | “Deb Stock cess Tram, МЫ oy og | 6-5 ра Ас > 
3| s; | Crompton & Co (Nos. 1 to 85,000) ...-.. 1—0 .. | Jan July | ** | ++ | 5 3/6 | Calcutta Tramways (i to137,610):.......| 58-6 | 419 6|Mar Sept | 201 + 
100 5% P D bs. 3. 571 —67\ 8 0 0 ul E я tD 5 , ) eee ewes 4 19 5% 5 
51 Do. SperCent, lst Mort. Debs. (red)..) "9 5 |B 0 0 Jan Jur | 77 | ot [100 26 | aoo. $ рет Cent. Cum. Pref. wesevcesee| 17° 795, | $ 1756 ih о и и 
Soft ж ти Cent Gage ИИ ge Ete O| Sept cies | | fse A | Capo Blache fram he rettet 10008 | 4, а 
„РУ Боо Е: —— (* A” Sh.) (£3 pd.) ATA Еи. е Aug # $a - o d Jor Deb. Stóck.....s eee. Le —37 440 em] he B и 
se | 48, n^ SPE iore Bab. Sede) | 67 —h (510 0| June, Dee | | | 1 S& | Havana Elec Ry. Con М 5% ДОО үү уу, | ва Aug 
ЖБ. 3 per Gant, 2rd Deb. E ye LEA Mar, Sept | | = year Coup, Bis з... 2e $1000 50 101 доз | 4 18 о | Feb, Aug | 1011) -- 
te. t: | Kaitaa pye Com Queen] а |n [M Nor | | >: "alert Deba aways Со, 5 por Cant. ist 7, Leg | 6-5 o| June Dec | И = 
St 4% | Do 4j percent. Ist Mort. Deb. (red... y e 5 1 0| Jan, July | |o Kalgoorlie Elec. Trams Sh. 12.2." m ее 7 ра е 
** | Electric LOnSITUCLIQOI ЧАЈ... н.о s... "15 .. , е9 e 6 » EK ры yc d .. .. 
2 2/9} Я per Cent. Cum. БСН „4—4 [7 0 0|]uy UE "po. è per Cent “В” пого өз Сет B 13 0 an, july | | + 
St, H^ Do. 4 рег Cent. Perp. Ist Mort. Debs..| 7! —74 | 5 7 O | Jan, July |. Lisbon Elec. Trams, Ord. ......:,: 777 1 |4 le о july... | “| * 
10) 5/0 |+ General Electric (1900) 5% Cum. Pref. ..| ,81—2 |514 0 о Dec .. tDo. 6 рег Cent. Cum. Pref... ^| 1—1 |416 0] Jam July | | “ 
St. | 4% ! Do, 4 per Cent. Ist Mort. Оебз........ 88 —93 | 4 8 6 | Mar, Sept ° e» ( fDo. SperCent "Reg Mort. Debs. ...... 97 —101 5 1 0| Jan, uly s zx 
A Dy | Henley's Telegraph Км бәне» зз» y: E | E t : | A 28 E . | Madras *lec. Trams. 5% Deb Stk. "****| 93 198 |5 36. 2% JE | **| "" 
2 2nt. с "^ t] n nm ... pp | ер, u | )4 ee r a есет 8.8'q'@ дя <Я .. ee 
St.|44%| Do. 4f per Cent, Ist Mort. Dab. Stock | 102 —108 | 4 4 6 | Mar, Seat | «| +: Manila Elec: Ry. 31 00) Cold Bonds.” Юн о 0| Feb Aug | i35 | 17 
10] 15/0 | 194 Robber, Gut, Per., &c., Works....| 111—134 | 6 0 0 | Feb, Ац: 121 12 Mexico Trams Co. Com. St 28:8": 120 —122 | 515 6 ae 125. | 122 
10| 5/0 | {ро 5 per Cent. Cum. Pref. ..........| 103—108 | 4 17 0 к І) .. Do. Gen. Con. Ist М; t. 5% Gold Bis. 95 —95 |5 4 0 ae 96} 95} 
100| 4% | ро. 4 per Cent. Debs. (red.) ..........| 99 —9 | 4 i 6| April. О: р. +00. 6% SOvr Mort Bua № Gold Bis оу од [6^1 6 i 102 97 
l| ., | National Elec. Construztion Co. ........ &—% | ad April... . . С Montreal St. Ry Scerli : free Tant j 
|| ‘++ | Richardsons, Westgarth & Co, Ltd. Ord.) e i as moon MP Debs. (1922) (Nos. 601 to 2,00), 1. t| 101 —103]4 7 6| Feb, Aug | js = | 
‚е ^ n um. тет. «.. н... 6... 4 [E ee ay, v .. D е0000 Ы "T .. 
St. | 44% ро Ay pet Cent. Регр. Deb. Stozk....| 77 —8) |514 6 | Jan, July | ** | ·· sco ii uU LIO 4,620) ........ po mud : 4 d May .... | ** |] ° | 
k 36/0 simplex Conduits S por ВЫ 333} MC ic) | 45; toc. Ist Mt. Db. Sines ees 1014 1034 4 17 6 | Jan, му | | з 
100| 4 Нече q^ V Cent Deb. Bonds (1909) .... 99 —101 | 4 00 | Jan, Pus Е TRangoon Elec. Trams & Supply Co. 6% s-s |580 ^ el 
1| 1 Vickers, ns & Maxim, Ltd., Ord. ....... 21—25 |415 С | өө 241 (25) „4% | tde. 44% lit Mort Da Si „СЕ: 97 ux 41! 6 ed ns .. 
1| 0/6 | Do, 5 per Cent. non:Cum. Preference. . 15—18 |4 3 0| 22 42) Rio Janeiro Tram LEAP Ca.. .. ^| 1124 -1334| 4. 8.6 .. in 113 
51. |5 Do, 5 рег Cent. non-Cum. Preferred. .. 108 —112| 4 11 O | ne 114 | 110] Do. 30 yr. Gud Baas eerren en] 1001 10101419 6 Ы 03} 102$ 
St. | 4 Do. 4 рег Cent. Ist Mort. Db. Sk. (гед) 92: —1011 3 19 9 | June, Dec 100} Do. 50 yr. Mt. Bnds RII Msi i tk 954 —96 | 5 3 0 a» 36i i 
100| 44% | Do. 43 рег Cent. 2nd Mort. De». (red.i 1023—1041 4 70 iene Dec 1035) 123 $2} Sao Paulc Tram Li а жб 9 АУ Ч, 4 
100] 5% | кро, 5 per Cent. 3rd Mort. Debs Szrip...| 103 —105 | 4 16 0 ка 1044 104" $100 Stock .. 4» ght & Power Со. |... 183 |510 9 ы 1824) 182 
10 12% fJ. G. White & Co. 6% Cum. Pref. "КҮ E 6 15 9 .. ill ee 96 ' Ро. 5 er Cent. Ist Mt. $500 еро 102 —104 4 17 0 une, Dec юл 103 
d .. Willana & Bones om ВИННИ ti te AM e d E Toronto Ry. Co. Ist Mt. 44% Ster. Boads| 93 —100 | 4 10 0 | Feb, Aug e 
: "^ в р . Dae. 55 —65 . | , | p м 7 
St. | 4% | Do, 4 рег Cent. Ist Mort. Debs, 6 30 | May, Nov Colonia! and Foreiga Electricity 
Supply, &c. 
Telegraphs. | Adelalde Elec. Spy Co. 6% Cu. Вее mi 5 8 ? Маг, Sept | | ~" 
‚5 om ay ә. . m. "a н а a “Я .. ee 
109) so | Amazon Таар crei) eii 99 1o | s io | Der е | Үү EX Eo SU а = 
St | 15% Anglo-American СОТ ai 4 4 В F,My,As,N is 3 Calcutta Elec. Supply Od ие 6#—7$ |519 6 April, Oct [5i 5k 
гегегт аким чк ж d d , , у D * 5% + зоо ооо соо 1 —5 0 кы: 
St.|30/0| Do. Deferred .........-++-+»»»ә,»ә›| 20 —26 | 9 10 | FMY AZN 264 {Calgary Power Co. S% 13: Mort. Bnds 94—96} 5 1 6 = 108 107 
St. | 4% |tCommercial Cable 4 per Cent. Deb, Stk...| 874—824 | 4 10 6 |Јп,Ар, Ју,О| 834 .. | Canadian Gen. Elec. Co. Com. St.........| 103 —11: | 6 8 0 .. 21 
10 6/0 Cuba Submarine Ord. соо ооо основе 12 —10} 4 17 6 | Feb, Aug se ee | Do. 796 Cm. Pi. Stock роте 121 —124 5 3 0 a» 1 „ы 
ч ШР Du. Sel Sols por Cent. и.» +». + OIM В jf. a | Feb, Aug ID. 1кө f2astner Electrolytic Alkali Co (of U.S.A) 9 Jan, July 
Di t anish ГО... otn «зет ео» nl, ct >,a ee 1 tM t. StL D к ооо оно оо ... 94 — Э 3 6 T 
ERA Do. 10 per Cent. Gum. Pre... ВВ | 5 19 0 April, Oct ЕЯ УЕ Elect Development Co goa] 8 5.80 ЮЛ 8 8 
Do. er nt. Ded. ..5»e2269956** 10 ( | Jan, July gá 2 Elé.. | | ; , < 
10| 2/0 | Direct United States Cable., nsr ss orons. 74—74 | 610 6|jaApJy,O| 71 7i e (ES More Deb se Успа 5 pe Ceat) aai a7] в 4 0| М Е 
100| 44% | Direct West India Cable 44%Rg.Db.(rd.). 93 —109 | 4 11 0 | June, Dec vé |^ чаз . | Indian Elec. Sup. & Traz Со. ..... es 1—1 2i m eee 
St. | 65/0 | Eastern Ordinary xd and bonus ........ 1303—1333 5 1 6 Ја,Му, Ју,О | 139 | 1361 .. | Kalgoorlie Elec. Power & Lig. Ora .. i-i ie. a oe | жа 
St | 12/6) Do. 34 per Cent, Pref. 5їоск.......... 8+ —85 | 4 2 0 | Ja,My,Jy,O} 351 84]. Кё. Oper Cent Cum. Бес... ro" |g 6 6| April, Oct " = 
з te ee 4 er Gent Mort Deb, Stk. (rei.).. aciei | 1 н Я | e not (| 1011 урек rm COMME C2.5% Gold Bnds... ш н 418 0 - ee 05: 
10 | 4% | Da 4 per Cent. Deb. Stock ......::.. 101 —103 | 3 18 3 | Feb, Aug | 102:| 102 ISt | .. | Melbourne E. $. uero On St 3—3) а; e 8$} 
25| 4% | Easra and S.Af., 4% Mauritius З4Ь.Оебз 99} —10 3 5 0| May, № | |. Do. 59% Ist Mortg Dob. Stozk. ......| 99—97 |5 4 0 > 
ыы В ОПЕ ср 8 паса а Шет су зш шы ET 
100 5% Mackay Companies Common ... вовна 92 —91 5 5 0 Ja A» Ју,О .. .. Mexican Lt. & Power Сә. Com. St, «ccoce 82 —811 4 15 t oe 
100] 4% | Do, Preference ..-+ersssecesescvees 75 —77 | 5 2 0 |Ја,А?,Ју,О| +» Do. 7% Cum. Pref. St. а. 11085 —107)1 3.75 2 - 
| ..« | Marconi’s Wireless Teleg. CX ees 24 — 21. = April .... | 2:3 Do 5% Ist Mort. Gold Bnds, ........| 914—954 | 5 5 0 oe | 
100| 4% |tPacific & Europe'n Tel.4%Guar,Dbs.(red.)) 97:—101 | 4 O 0 | June, Dec | ++ | os 4 | Monterey Rly. L. & P.Co.,lst Mort.Db.Sk.| 90 —92 | 5 10 0 .. 
2j 1 West Coast of Armsrica .. «see eo noon 3 NES S О О.) May зоо ++]. ies 24| Montreal Lt. Ht. & Power Со. Сар. St. ....| 173 —177 | 5 14 0 | F,My,AiN Ф 
100) 4% | ¢Do. 4 per Cent. Debs, i s.s «a sasa ssas e. 37] —99} | 4 1-6 | an, July, УА T % | Northern Lt. Power & Coal 5% Gd.Bds ..| 51 —52 | 9 12 0 "5, 
ОНАН ЕЕ ЕЛНИ ар Be Е : 
> ого ро 6c and Pref. охааа: 90—10 |6 4 6 | Мау, Nov |---| .. Do. S per Cont, Deb Stock тен Э | 1014—1034 417 © 19 
1201 5% |.tDs 5 рег Сейф, Debs «e ене те течи ња) 101 —103 | 4 18 0 i Jur. 192 | ss Sha n Water& Power Со.Са........| 122 —123,| 4 2 3 
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Patent Procedure. 

IT is seldom that a piece of modern legislation produces 
all the results which its framers desired, and sometimes it 
has an effect which is neither desired nor intended. А case 
ш point is the Patents and Designs Act of 1907, one of the 
objects of which, according to the author of the measure, 
was “to benefit the poor working man inventor.” It was 
proposed to effect this by making patent procedure cheaper, 
simpler and more expeditious. It is, however, doubtful 
whether the poor inventor has reaped any advantage from 
the Act; in one respect his position is certainly worse, 
for he has found that his patent is not so readily saleable 
as it was before the passing of the Act, and he is more 
dependent than ever upon the manufacturer and the 
capitalist for exploiting his invention. Опе of the reasons 
for this is the delay by the Law Officers of the Crown in 
hearing appeals from decisions of the Compfroller-General. 
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The 1907 Act not only maintained the old procedure in 

this respect, but extended the right of appeal to the Law 
Ofticers. Owing to various causes, but principally to the 
increase of the public duties of the Attorney-General and 
the Solicitor-General, the work entailed by these appeals 
has fallen into arrear, and the averave period which elapses 
between the date of the Comptroller-General’s decision and 


‘the hearing of the appeal has more than trebled within 
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the last few years. 


THis delay has become so serious that patentees, patent 
agents and manufacturers are complaining of it seriously. 
The Chambers of Commerce and other public bodies have 
also taken up the matter, and by way of a remedy an 
alteration of procedure is suggested, namely, the sub- 
stitution of a judge of the High Court for the Law Officers 
of the Crown in all cases of appeal from decisions of the 
Comptroller-General. We think the proposal an excellent 
one, because, apart from the question of delay — which is, 
no doubt, serious enough in itself—it would result in more 
certainty and uniformity in patent procedure. The judge 
who usually tries actions for infringement of patents, &c., 
would be more expeditious in hearing these appeals, and 
his decisions would probably have greater authority. It 
is undoubtedly very desirable that some change should be 
made, for so long as there is any uncertainty about а 
patent 16 is unsaleable and manufacturers are not likely to 
entertain any proposal for developing it. 


— A 


Electrical Accessories in America. 

А FEATURE of the Annual Convention of the National 
Electric Light Association of America is the presentation 
of a number of reports upon subjects of widespread interest. 
These reports are drawn up by committees of the Associa- 
tion and are based upon information collected during the 
past year. To give some idea of the completeness with 
which this work is carried out we may mention that the. 
Committee reporting on electric heating, refrigeration, &е., 
found it necessary to appoint four sub-committees to deal 
with domestie and commercial heating appliances, cooking 
appliances, fancy lighting appliances, and domestiz power 
appliances respectively. From the report we notice 
that of electric heating appliances the flat-iron is con- 
sidered to be the greatest revenue-producer, averaging 
about 2s. 94. per month. When it is realised that last year 
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a quarter of a million flat-irons were sold in the United 
'States and Canada, some idea can be gathered of the im- 
-portance of this branch of the electric supply business. 
The difference between the results just mentioned and the 
poor achievements in this country can only be ascribed to 
the more exteusive publicity campaign which has been а 
feature of the American electric supply business for several 
years. This view is strengthened by the fact that the 
electric heating pad is stated to be next in popularity to 
the flat-iron. Another direction in which evidently there 
is considerable scope for development is in the use of 
electrically heated tools, &c. The report mentions that 
some supply companies obtain a revenue of from £4,000 to 
£10,000 per annum from this source alone. Although 
electric cooking is not able to show results comparable 
with those mentioned above, the replies received by the 
“Committee from the central stations showed that the 
-prospects are encouraging. 


— ARM 


The “ G.B.” System at Lincoln. 

THE annual report of Mr. S. CLEGG, city electrical and 
tramway engineer, upon the working of the Lincoln Cor- 
poration tramways during the year ended March 31st last, 
will not prove very encouraging to other engineers desirous 
of adopting a surface contact system. A marked increase 
has taken place in recent years in the cost of maintaining 
the electrical equipment of the track, last year's figure of 
£141 having more than doubled on the present occasion. 
Of the total of £263 directly attributable to the “ G.B.” 
equipment, the renewal of stud heads accounts for £155. 
It should be noted, however, that this item was foreseen, 
the estimated life of the studs having been reached. The 
renewal of carbons also costs about £70. Mr. CLEGG 
anticipates that when the re-carboning has been completed 
during the present year, the cost of maintenance should 
fall to а much lower level; indeed, he looks forward 
to this item not averaging more than the estimated £90 
over the period of 10 years covered by the “ С.В.” Co.’s 
guarantee. The initial years of an experimental equipment 
such as that at Lincoln inevitably bring to light unforeseen 
repairs and alterations ; and this case serves to emphasise 
the futility of basiug the cost of repairs of any undertaking 
on the first few years' working. 


—— M 0 4l. M ——— 


Electricity in Mijnes.—A circular, signed by Sir Henry 
Cunynghame, Permanent Assistant Under-Secretary, has been 
issued from the Home Office in the following terms :— 

I am directed by the Secretary of State to say that he has received a 
number of objections from owners of mines under the Coal Mines Regu- 
lation Acts to the new special rules relating to the installation and use of 
electricity which have been proposed to them. It has consequently 
been necessary for the inspector of mines in charge of each district to 
appoint an arbitrator in the matter. in. pursuance of the provisions of 
зес. 47 of the Coal Mines Regulation Act. 1537, and each of the inspectors 
has accordingly appointed Mr. dames Swinburne, 82. Victoria-street, 
London. S.W., as arbitrator in the matter of objections to the rules 
received in respect of mines in his district. The Secretary of State trusts 
that it may be possible to settle the matter without arbitration, but as 
objection has been formally made to the rules, it is necessary, under the 
Act, that an arbitrator should be appointed. 


Cable Interruptions. Date of Interruption. 


gsab —Perim «иене July 8, 1909 
Malls THboli eed. ———  — PPP April 20, 1910 
Latakia—Palura .......... emn аа Мау 26, 1910 
"Zanzibar—Mombasa „м... ЕТ July 11, 1911 
Bathurst — Bissao «eee м July 11, 1911 

.Guam—Manila.|....... — PE July 12, 1911 


1,500-Volt Railway Electrification.—The “ Engineer ” 
states that a contract has been placed for the electrification 
of two sections of road on the Piedmont Traction Co.'s system 
in North Carolina and South Carolina. This is the first rail- 
way in America to be equipped with apparatus for 1,500-volts 
current, although а number of lines are now operated at 1,200 
volts. Power will be purchased from the Southern Power Co. 
and fed to the lines through motor generators in sub-stations. 


Civil List Pensions.—A list of pensions granted during the 
year ended March 31, 1911, and payable under the provisions 
of Sec. 9 (1) of the Civil List Act, 1910, has been issued, and 
among the recipients is Mrs. Alice Augusta Gore-Fysh, who 
has been granted a pension of £50 “in consideration of the 
services to chemical and physical science of her father, the late 
Dr. George Gore, F.R.S., and of the circumstances in which 
she has been placed by his disposal of his fortune for the 
furtherance of science." | Ба ee 


Safe Tramcar Step.—The “ Electric Railway Journal” 
states that a device which prevents a car from being started 
when a passenger is mounting or dismounting is being tested 
on the lines of the Portland Railway, Light & Power Co. It 
consists of a hinged step which depresses about $ in. when a 
weight of from 5 №. to 101b. is placed upon it. This breaks 
an electric circuit connected with the contactor so that the latter 
fails to close. The device is arranged, however, so that the 
motorman is able to reverse his car regardless of the condition 
of the step. | 


Short-Circuit Currents.—In the report of the Committee on 
Electrical Apparatus to the National Electric Light Association 
at their recent Convention much attention is paid to the use of 
reactance coils to limit the current produced by generators.on 
short-circuit. In the case of the 20,000 kw. units for the Com- 
monwealth Edison Co. the series reactance limits the short- 
circuit current to from 12 to 15 times the normal full-load cur- 
rent. The reactance 15 formed largely by the auto-transformers 
used to increase the generator E.M.F. of 4,500 volts to the "bus 
har E.M.F. of 9,000 volts. The normal efficiency of the plant 
is not thereby lowered, while its performance under abnormal 
conditions is much improved. Аза result of short-circuit tests 
made upon certain 12,000 kw. generators, the Committee re- 
commend that the use of reactance to limit short-circuit currents 
be given most careful consideration.  Reactance should be 
inserted in series with the armature of low-reactance turbo- 
generators, while all new equipment should be purchased with 
as high reactance as is compatible with good design. 


Portugal.—The trade of Portugal for 1910 shows (says а 
Consular report) a yield of 1,200 tons of wolfram (tungsten) 
ore per annum, and makes the country the largest producer of 
this ore in Europe. Concessions for the working of the 
mines are mostly in French hands, but about half the total 
supply is obtained from surface finds by the country people. 
The ore contains about 65 per cent. tungstic acid. 

Extensive finds of uranium ores, along with radio-active material, 
have been made, and it is claimed that the Portuguese ore is more sult- 
able for the extraction of radium than any other known. The radio- 
active material is found in the gangues aceompanying the uranium ores, 
which contain about 3 per cent. uranium oxide, and this by simple 
washing can be concentrated to about 20 per cent. Аз much as 0:05 per 
cent. radio-active material has been traced in the form of actinium, 
peloninm and radium bromide salts. 

Certain obstacles to the commercial development of Portugal may be 
removed (continues the report) and, if во, Mr. Gaisford (of the British 
Legation, Lisbon) suggests that British capital might find a profitable 
outlet in the equipment of works for the generation of electrical energy 
by water power, and the construction of electric tramways and railways.' 


New Inventions by Tesla.— At a recent meeting of the New 
York Section of the National Electric Light Association, Mr. 
Nikola Tesla outlined some startling developments as likely to 
result from his researches. From an account in the “ Electrical 
Review and Western Electrician " it seems that his system 
for wireless transmission of energy comprises five distinct 
inventions, which he stated to be а transformer, а magnifying 
transmitter, the art of ‘individualisation,” a receiver for con- 
densing the energv, and stationary waves. The last men- 
tioned һе considered the most important. Continuing, Mr. Tesla 
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said that the most marvellous discovery of his life was a means 
of projecting energy into space, absolutely without loss. In 
fact, a force impressed at one point could be made to increase 
with the distance. In the concluding portion of his address 
Mr. Tesla described a new form of steam turbine for convert- 
ing thermal energy into mechanical energy, for which he 
claimed that the limiting efficiency was 99 per cent., as against 
65 per cent. in present designs. He also stated that the new 
type would develop 10 н.р. per lb. weight. We trust that the 


report in our contemporary is correct. 
A “New War Office Wireless System °? is the subject of 


Journalistic enthusiasm as follows :— 

Interesting experiments in wireless telegraphy are being carried out 
in the neighbourhood of Dorking by a party of Royal Engineers from 
Aldershot. Apparatus of a new type, known as “ War Office Secret 
Patent No. 5," is being tried for the first time, and the results obtained so 
far have been highly satisfactory. All kinds of messages have been 
picked up, many of them in code. Greenwich time signals, it is curious 
to note, have been received from a German station. M 

This is vague to a degree. 1% 1s not so surprising as the 


daily papers seem to imagine that “all kinds of messages ” 

are picked up “in code," and it is not really curious that 

“ Greenwich time signals have been received from а German 

station.” What a fascination these wireless developments 

continue to have for the average Journalist ! 

Automatic Telephony.—We understand that a trial of 
automatic telephones is to be made at the Post Office Exchange 
at Epsom, Surrey, which is shortly to be changed over to 
automatic working. The order for the work has already been 
given and the automatic exchange will occupy a room below 
the present exchange. When the installation is complete 
all the present subscribers will be changed over to the automatic 
exchange in which provision will be made at first for about 
500 lines. We understand that the full automatic service at 
Epsom will be in use about the end of the year, or early next 
year. On the success of this experiment and upon the results 
obtained at the automatic exchange which is to be installed 
т the General Post Office itself for the use of the staff, the 
future of the automatic system in this country will largely 
depend. 

Recent Developments in Train Lighting.—In a Paper on 
this subject read before the Chicago section of the Illuminating 
Engineering Society Mr. C. R. Gilman, of the Chicago, Milwau- 
kee & St. Paul Railway Co., said that the use of shades over 
bare lamps was the greatest recent general improvement in 
electrie train lighting. Next to this in importance was the 
intelligent use of reflectors, this often involving а marked 

reduction in the number of lamps necessary to give a required 
Illumination. In the “ West.” most railways used the head- 
end system of train lighting, installing a generating set in the 
baggage car next the engine and supplementing this source of 
energy by storage batteries. Tungsten lamps now plaved an 
Important part in this lighting, a pressure of 64 volts being 
generally adopted. Мг. Gilman also mentioned that com- 
pressed gas was not being ousted by electric lighting, although 
the latter was preferred by the travelling public. 

Furnace  Economy.—The “Electrical World” draws 
attention to a bulletin issued by the United States Bureau of 
Mines in which the apparatus and methods in use by the 
Bureau for the sampling and analysis of furnace gases are 
described. The authors, Messrs. J. C. W. Frazer and E. J. 
Hoffman, say in their preface that the furnace conditions 
prevailing both in small plants and in large industrial establish- 
ments in America are frequently far from satisfactory. If 
such conditions are to be improved, they must be more 
thoroughly understood, and means must be found to ensure 
complete combustion of the fuel and yet to permit operation 
with such an excess of air as will result in the greatest efficiency. 
In this work the services of the chemist are indispensable. A 
very important problem is the determination of the small per- 
centage of unburned combustible matter that escapes from 
the furnace in the flue gases. Under ordinarv circumstances 
30 little аз 0-1 per cent. of unburned combustible matter 
in a furnace gas is equivalent to about 1 per cent. of the fuel 


used, and for the determination of such small percentageszof 


! gas more accurate and refined methods are required than have: 


ordinarily been available hitherto. 

*Lifting Magnets in Foundries.—In the course of!a 
Paper read on this subject by Mr. H. F. Stratton, before the 
American Foundrymen's Association, and reported in “ Metal- 
lurgical and Chemical Engineering,” the author gave the 
following estimate of cost for а foundry melting 35 tons of 
metal daily, 300 days in the year. The cost of the magnet and 
crane installation, with a lifting capacity of 1,350 Ib. of pig iron, 
is £800. А crane and a magnet of this size can handle 35 tons 
per hour at an operating cost (wages, fuel and oil) of 0-7d. per 
ton. Theannual depreciation on the £800 equipment at 12 per 
cent. would be £96, and as 35 tons handled twice per day for 

300 days represent 21,000 tons handled annually, the deprecia- 
| tion cost on this tonnage basis is 1-24. per ton. This brings 
the total cost of handling, including wages, fuel, oil and depre- 
ciation up to 1:84. per ton. It appears that 54. per ton is a 
fair figure to assume for the cost of loading or unloading pig 
by hand, and on this basis the saving would be 33 per cent. on 
an investment of £800. To sum up, а foundry melting 35 
tons of metal daily can instal both a crane and а magnet, and 
expect a return upon the investment, after allowing all charges, 
of more than 30 per cent. If it happens that a foundry is 
already equipped with either an electric or locomotive crane,. 
a magnet can then be installed on a very profitable basis when 
the tonnage to be handled is considerably less. For instance, 
if an assumption be made that a foundry melts 20 tons dailv, 
and that a magnet be installed on an existing crane, the cost 
of the magnet being about £180, then the cost of handling per 
ton, including wages, fuel, о] and depreciation on the magnet, 
is about 1:24., which would represent a saving in this foundry 
of about £185 each year, or more than 100 per cent. on the 
investment. Handling scrap, in general, will be more expen- 
sive than handling pig iron, whether it be done by hand or by 
magnet, but the advantage in favour of the magnet is more 
marked in the case of scrap than in the case of pig. 


Results of 1,200-volt Direct-current Operation.—In 
February, 1908, the Washington, Baltimore & Annapolis 
Electric Railway, comprising 96:33 miles of single track, was 
opened for combined single-phase and direct-current opera- 
tion. It was soon found that the complicated equipment 
required to operate with both systems was not satisfactory for: 
the development of a reliable and profitable service. It was 
therefore determined to replace the combination equipment by 
a 1,200-volt direct-current svstem. This change was com- 
pleted in February, 1910. The * Electric Railway Journal ” 
states that the installation of the direct-current equipment 
produced immediate economies in current consumption and 
greater reliability of service. Furthermore, successful oper- 
ation for over а year has demonstrated that the maintenance 
of 1,200-volt direct-current equipment offers no greater 
difficulties than standard 600-volt apparatus. The records of 
the Company show that there has been a noteworthy decrease 
In those operating costs which are affected by the character of 
the equipment. Comparing the last six months of 1909 and 
1910 respectively, it appears that whereas the maintenance of 
the alternating-current passenger cars cost 0-42d. per car-mile. 
with the direct-current passenger cars the same item amounted 
to only 0:094. per car-mile; whilst the maintenance of the 
electrical equipment of the cars was reduced from 0-1&d. to 
0-124. per car-mile. The total operating expenses for the semi- 
annual periods named were reduced from 11.894. per car-mile 
to 9-54. per car-mile. Still better results are shown in the 
comparative statement for January, 1911, and Januarv. 1910, 
which shows an increase of 17-37 per cent. in gross earnings, а 
decrease of 1-38 per cent. in operating expenses and an increase 
of 70-1 per cent. in net earnings. When single-phase rolling 
stock was 1n service electrical causes were responsible for 33-1 
per cent. of the detentions, emounting to a delav of 1.186 
Under фе J.20W-xelt svstem the same causes were 


minutes. 


responsible] forj 19-123} рег cent. of the delays, but the total 
number of minutes’ detention was reduced т much greater: 
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proportion, amounting to 215 minutes only. Another signi- 
ficant item is that of " power off." The delavs from this cause 
were lowered from 586 minutes to 62 minutes. The total 
minutes detention from all causes was reduced from 3,579 to 
1.124. А portion of these delavs, however, is unavoidable, 
because the Company operate over foreign lines 1n Baltimore 
and Washington. 


Central Stations and Contractors.— The encroachment of the 
supplv authoritieson the work of electric contractorsisevidently 
not unknown outside this country, forin an address at the recent 
annual meeting of the Indiana Electric Contractors’ Associa- 
tion, Mr. C. C. Perry, president of the Indianapolis Light & 
Heat Co., advised very strongly that lighting companies and 
electric contractors should keep within their own lines of busi- 
ness, while co-operating with each other for business success. 
He deplored the fact that there is a tendency on the part of 
lighting companies in some places to sell material and to do 
wiring. This should be stopped, he said, as it was the business 
of the electrical contractor to sell material and wire the build- 
ings. and the lighting company should confine itself to making 
and selling electricity. 


Electric Smelting at Trollhatten.—The British Minister at 
Stockholm has recently drawn attention to the report of the 
Swedish * Jernkontoret,” or Iron and Steel Institute, for 1910. 
This contains some particulars of the results of the experiments 
made at Trollhatten in the smelting of iron ore bv electricity 
provided at a cheap rate-from the Government works. The plant 
cost £17,800 and smelting operations were commenced in Nov- 
ember, 1910. According to the report, the results obtained 
show definitely that the question of smelting iron ore by elec- 
tricity is solved even from the economical standpoint, if elec- 
tricity 1s provided at low rates. Better results are to be ex- 
pected if arrangements are made for a more effective circulation 
of gas, and it seems probable that this is feasible. So far, it 
appears that the experiment has paid expenses, and that in the 
present year better results are expected. After October, 1912, 
the Government intend to raise the charge for the supply of 
electricity. The Committee estimate that the smelting works 
cannot be a commercial success И the price exceeds the present 
rate of 40 kroner (£2. 45. 5d.) per kilowatt per annum. The 
Government liave offered to supply 6,000 electric horse-power 
for 10 years at 40 kroner per kilowatt, and for the following 10 
years at 45 kroner. The question of continuing the experi- 
ment under these conditions is now awaiting the "oclet vs 
decision. During the five months of operation 29 consign- 
ments of ore were used. The result of the operations was 
113 kgs. of charcoal per ton of iron, and the consumption of 
electricity was } kilowatt per vear per ton. It was found on 
analvsis that the electric product was practically free from 
remains of ores and cinders and oxidised iron taken up again 
by the furnace blasts. Silica-bearing electric iron is too slow 
for the Martin steel furnaces, as the want of oxygen makes 
itself felt. Foreign firms have reported that wire made from 
electric iron is fullv as good as other qualities. Experiments 
have been made with satisfactory results at the works of 
Fagersta, Eskilstuna. Hagfors and Munkfors. The above 
statements have called forth a rejoinder in the Swedish Press 
to the effect that even if the gas is better regulated there will be 
no advantage over smelting with ordinary coal; that there 18 
an immense and wasteful consumption of electric energy : and 
that the result is not more than 3 tons per horse-power-year. 
It is, of course, possible at "'rollhátten, where electricity is pro- 
vided cheaply, to smelt the iron. without loss, but, savs the 
writer in the Press, it is useless to talk of competing with coal 
smelted поп. The electric smelting cannot be made to pay 
where electric energy costs more than 36 kroner per horse- 
power-year. The only place where electric power could be 
supplied at so low a price is in the north, and there 15 а danger 
that the Grangesberg Company may smelt iron ore and export 
it to England; the freight to South Sweden would be prohibi- 
dive. The director of the works admits in reply that it would 
certainly not be possible, where there is a great demand for 
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electricity for lighting, &с., to supply cheap'electricity for smelt- 
ing purposes, but in the north of Sweden where there is an im- 
mense reserve of water-power and great deposits of high-grade 
ore, the new process ought to be profitable. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Messrs. J. W. E. Elliott and С. S. Parsons contribute an article 
on " Experiments on a Mercury. Are Converter.” 


We conclude our description of the Dunston power station of the 
Newcastle-on-Tyne Electric Supply Co. 


We also continue our account of the Papers and Discussions at 
the Education Conference organised by the Institution of Civil 
Engineers. 


An abstract is given of a Paper on * Some Recent Developments 
in Railway Telephony,” read by Mr. G. Brown before the American 
Institute of Electrical Engineers. 


An automatic telephone exchange is to be installed at Epsom. 


Sheffield Council are recommended to authorise the expenditure 
of £61,000 on additions to generating plant, &e. 


Interesting particulars of electrical progress in France are given in 
abstracts of Consular reports. 


Municipal Loans.—An inquiry was held on Wednesday into the 
application of Doncaster Corporation for permission to borrow £12.00 
for extensions of the electricity undertaking.—Sheffield Corporation 
are recommended to expend £61.000 onffurther extensions of plant. &c, 


L«gal.—The Railway and Canal Commission continued this week 
the hearing of the case brought by the National Telephone Co. 
against the Postmaster-General in connection with the transfer of 
the Company's undertaking to the Post Office. On Tuesday it was 
announced that the parties had made an arrangement as to the 
points in dispute. 


The Court of Appeal on Tuesday dismissed the appeal of the London 
Electric Supply Corporation from the judgment of Mr. Justice Joyce 
in the action brought by the company against the Westminster 
Eleetrie Supply Corporation as to the supply of electricity in à 
portion of Westminster, Mr. Justice Joyce's judgment was reported 
in THE ELECTRICIAN of April 14 (page 30.) 

It is announced that cross-actions have been lodged by the Marconi 
Companies against the Lodge- Muirhead Svadicate and by the Lodge- 
Muirhead Syadicate against the Marconi Companies for infringement 
of patents, nv 


Companies Reports.—An interesting report of the affairs of the 
Mareoni Wireless Telegraph Co. is issued, showing a net proht, 
according to the accounts. of 660.513. It is claimed that the success- 
ful working of the Company's trans-Atlantic service demonstrates 
its practical value. The report also mentions that a new and valuable 
invention, consisting of a duplex svstem adapted to wireless tele- 
graphy. hws been made by Mr. Marconi, who has app!ied for patents 
for his invention, ТЕ is announced that the Belgian. Marconi Co. 
his declared a dividend of 10 per cent.. the French Co. a dividend of 
5 per cent., the Marconi International Marine Communication Co. 
(of which the parent company owns nearly the whole of the shares) 
a dividend of 5 per cent. The parent company declares the full 
dividend on the cumulative 7 per cent. Preference shares, and. 
subject to the approval of the general meeting about to be held. will 
declare an interim Preference dividend up to June 30. А dividend 
on the Ordinary shares, it is stated, is 2Во about to be declared. 

The reports of the directors of the Electric Construction Co.. and 
the Bombay Electric Supply and Tramways Co. are also abstracted. 


OBITUARY. 


J. E. NEALE.— The Indian Press recently reported that Mr. J. " 
Neale. M.I. E. E., had died of empyema in the St. George's Hospità . 
Calcutta. Mr. Neale was telegraph superintendent of the aen 
Indian Peninsula Railway, and was the inventor of block Se 
apparatus which was used not only on the Great Indian Peninsuls 
алау, but also on the / Bengal-Nagpur, Eastern Bengal, East 
Indian, Indian Midland and other lines. 
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PERSONAL NOTE. 


Mr. Н. V. BrownE.—The report of the Executive Committee of the 
British Chamber of Commerce for Spain brings us news of the depar- 
ture from Barcelona of Mr. H. V. Browne, who has been for many years 
the representative in Barcelona of the Direct Spanish Telegraph Co., 
and who has been vice-president of the Chamber since its establish- 
ment. Mr. Browne is taking up his quarters in Marseilles. where he 
conducts the Direct Spanish Co.'s Marseilles branch аз from July 1. 

The President of the Chamber (Mr. С. В. Smither), at a recent meeting, 
expressed the great regret of the members at the loss sustained by the 
Chamber from the departure of Mr. Browne, whose many cheerfully ren- 
dered services had, he said, endeared Mr. Browne to them. А hearty 
vote of thanks was passed unanimously to the late vice-president of the 
Chamber for his good work and for his enthusiasm for the Chamber's 


welfare. 

Mr. Browne, in expressing his gratitude for the kindness shown him, 
зам he should elywavs entertain feelings of high regard for the members 
of the British Chamber of Commerce for Spain, ard should from Mar- 
sills tak» an interest in its future success. A banquet took place sub- 
s»quently at which H.B.M.'s Consul-General, Mr. J. Е, Roberts. occupied 
the chair. and spoke feelingly of Mr. Browne's distinguished services to 


the British colony in Barcelona. 


APPOINTMENTS VACANT AND FILLED. 


A lecturer in electrical engineering is required at the East London 
College (University of London) for September next. Workshop 
experience essentiel. Commencing salary £160. Particulars from 
Prof. J. T. Morris. Applications to the Registrar of the College by 
Monday, July 31. See advertisement. 

Test room assistants are required for testing and calculating a.c. 
and d.e. ammeters. voltmeters and wattmeters. See advertise- 
ment. 


Several electrical fitters. experienced in fitting electrical installa- 
tions in ships. Applications to the Electrical Engineer, 


H.M. Dockvard. Devonport. There is also a vacancy for a super- 
numerary switchbuzrd attendant at the Dockyard ; wages 358. per 


Wages 36s. 


week. See advertisements. 
The position of instructor in the electrical engineering Jabora- 
tories of the City and Guilds of London Technical College, Finsbury, 
is vacant by the resignation of Mr. B. Betts. Salary £100 per annum. 
Particulars from the Principal. See advertisement. 

Messrs. Dick. Kerr & Со.. Abchurch-vard, London, E.C., require 
foremen for the glass blowing. exhausting and filament preparing 
departments of their lamp works. Nee advertisement. 

A lecturer in physies and mathematies (£150, rising to #250 per 
annum) and a visiting teacher of mathematies (five evenings per 
week at l3s. per evening) are required for the L.C.C. Hackney 
Technical Institute. Applications (on Form T. 17) to the Educ:tion 
Offices. Victoria Embankment, W.C., by 11 a.m. July 21. 

An assistant lecturer and demonstrator is required in the mathe- 
maties and mechanics department of Sunderland Technical College. 
Salary £150. Applications to Mr. Herbt. Reed. 15, John-street, 


Sunderland. by July 31. 

A science master is required by Leicester County Council for the 
King Edward VIL. Grammar School, Melton Mowbray. Commencing 
salary £140. Applications to Mr. R. Stuart Smith, Thornhill, Tod- 


morden. 

A demonstrator or assistant leeturer is required in the physics 
department of the University College of Wales. Aberystwyth. 
Salary £150. Applications to the Registrar by Aug. 24. 

Battersea (London) Council require an additional commercial 
asistant for their clectricity department. Salary £2 per week and 
commission. Applications by noon July 24. 

The Governors of Heriot-Watt College. Edinburgh, require an | 
organiser of technical education. Salary £300 per annum. Appli- | 


.eations to the Clerk, 20. York-place, Edinburgh. by July 24. 


An assistant science master is required for Waterford Central 
Salary £100, rising to £130. Particulars from 


the Principal. Applications by noon, July 29. 


Mre L. Simons, B.Sc., has been appointed demonstrator in physics 
at Armstrong College. | 
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INSTITUTIONS AND SOCIETIES. 


Royal Society of Arts.—The Council on Monday elected Lord 
Sanderson, G.C.B., chairman for the year 1911-12. Lord Sanderson 
has been a member of the Society for over 30 years. 

Institution of Electrical Engineers.— The annual conversazione 
was held last Thursday evening. July 6th, at the Natural History 
Museum, South Kensington. The guests, among whom were 
Lord Justice Buckley, Sir W. J. Howell, K.C.B., Sir S. Hutchinson, 
Rear-Admiral A, G. H. W. Moore, R.N., the Hon. Sir R. J. Parker, 
Sir W. Ramsay. K.C.B., F.R.S., and Sir W. Wilkins, K.C.M.G., were 
received by the President, Mr. S. Z. de Ferranti. and Мга. F erranti. 
We were surprised et the somewhat small ottend?nce as compared 
with previous years, due probably to the hot weather. The usual 
programme of music was provided, viz., the string band of the Royal 
Engineers and the Alexandra Ladies’ Quartette. 

Tramways and Light Railways Association. —The “ Journal ” for 
July is a special “ Congress " number, the four Papers which are 
being read vesterday and to-day at the Edinburgh Congress being 


given in full. 


EDUCATIONAL NOTICES. 


University of Sheffield.—The faculty of applied science comprises 
the departments of engineering, metallurgy, coal mining and archi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 


University of Manchester.—A complete theoretical and practical 
training is given at this University to students preparing for the 
higher positions in the electrical engineering profession. The 
subject may be taken as part of the course preparing for the B.Sc. de- 
gree in both the Honours Schools of Enginecring aad of Physics, and 
a special course has also been arranged extending over three years, 
and preparing for the certificate in electrical enyineering. The 
John Hopkinson laboratories (which are being extended) and 
dynamo house are fitted with modern electrical machinery, and good 
facilities are offered for educational and research work. The 1911- 
1912 session commences on Oct. 3. Prospectuses may be obtained 


from the Registrar. 

City and Guilds Technical College.—This college provides a scien- 
tific training for students preparing to hecome electrical and mecha- 
nical engineers or chemists, and for engineering pupils who desire to 
supplement their practical training by a two years’ course of instruc- 
tion in the principles of engineering science. The instruction is 
mainly given in the various laboratorics, most of which have been 
recently re-equipped. The subjects of the entrance examination 
are mathematics and English, but the matriculation of any British 
University is accepted. The courses in electrical and mechanical 
engineering cover a period of two years and those in chemistry three 
years. There are also arrangements for three-vear courses in 
engincering. Particulars at the college, Leonard-strect, City-road, 
London, E.C., or from the City and Guilds of London Institute, 
Gresham College, Basinghall-street, London, E.C. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, July 14th (To-day). 
TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 

Congress at Edinburgh. Papers on " Notes on Tramway Problems," 
by Mr. C. W. Mallins (General manager, Liverpool Corporation 
Tramways); and “ Tramways and Light Railways Legislation 
of the Future," by Ald. W. Ivey (West Ham Tramways Com- 
mittee). 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, July 17. to Friday, July 21, headquarters will be open. from 
10 a.m. to 4 p.m. 
ade at Head. 


Saturday, July 22.—Sheerness Detachment will par 
Dress: Service dress, drill order with water. bottles 


quarters at 3 p.m. 
Arms will be issued before this parade. 


and haversacks. 
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RADIO-TELEGRAPHY.* 


BY G. MARCONI. 


The practical application of electric waves to the purposes of wire- 
less telegraph transmission over long distances has continued to 
extend to а remarkable degree during the last few years, and many 
of the difficulties which at the outset appeared almost insurmountable 
have been gradually overcome—chiefly through the improved know- 
ledge which we have obtained in regard to the subject generally and 
to the principles involved. Although we have all the data necessary 
for the satisfactory production and reception of electric waves, we 
are yet far from possessing any very exact knowledge concerning the 
conditions governing the transmission of these waves through space— 
especially over long distances. Although it is now perfectly easy to 
design, construct and operate stations capable of satisfactory com- 
mercial working over distances up to 2.500 miles, no really clear ex- 
planation has vet been given of many absolutely authenticated facts 
concerning these waves. Why is it that when using short waves the 
distances covered at night are usually enormously greater than those 
traversed in the davtime, whilst when using much longer waves the 
range of transmission by day and night is about equal and some- 
times even greater by day ? What explanation has been given of 
the fact that the night distances obtainable in a north-southerly 
direction are so much greater than those whieh can be effected in an 
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east-westerlv one ? Why is it that mountains and land generally 
should greatly obstruct the propagation of short waves when sun- 
light is present and not during the hours of darkness ? 

After referring to the general principles оп which practical radio- 
telegraphy is based and the various systems which had been used by 
him to obtain wireless transmission, Mr. Marconi continued : At the 
long distance station situated at Clifden in Ireland, the arrangement 
which has given the best results is based substantially upon my 
syntonic system of 1900, to which have been added numerous im- 
provements. An important innovation from а practical point of 
view was the adoption at Clifden and Glace Bay of air condensers 
composed of insulated metallic plates suspended in air at ordinary 
pressure. In this manner we greatly reduce the loss of energy which 
would take place in consequence of dielectric hysteresis were a glass 
or solid dielectric employed. A very considerable economy in work- 
ing also results from the absence of dielectrie breakages, for, should 
the potential be so raised as to produce even a discharge from plate 
to plate across the condenser, this does not permanently affect the 
value of the dielectric, as air is self-healing, and one of the few com- 

modities which can be replaced at а minimum of cost. 
^A Various arrangements have been tried and tested for obtaining 
continuous or very prolonged trains of waves, but it has been my 
experience that, when utilising the best receivers at present available, 

* Abstract of a Discourse delivered at the Royal Institution on Friday, 
June 2nd. 
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it is neither economical nor efficient to attempt to make the waves 
too continuous. Much better results are obtained when groups of 
waves (Fig. 1) are emitted at regular intervals in such manner that 
their cumulative effect produces a clear musical note in the receiver, 
which is tuned not onlv to the periodicity of the electric waves 
transmitted, but also to their group frequency. In this manner the 
receiver may be doubly tuned, with the result that a far greater selec- 
tivity can be obtained than by the employment of wave-tuning alone. 
In fact, it is quite easy to pick up simultaneously different messages 
transmitted on the same wave-length, but syntonised to different 
group frequencies. As far as wave-tuning goes, very good results— 
almost as good as are obtainable by means of continuous oscillations 
—can be achieved with groups of waves, the decrement of which is 
in each group 0-03 or 0-04, which means that about 30 or 40 useful 
oscillations are radiated before their amplitude has become too small 
perceptibly to affect the receiver. The condenser circuit at 
Clifden has a decrement of from 0-015 to 0-03 for fairly long waves. 

The lecturer then gave a description of his well-known disc dis- 
charger, a patent for which was taken out in 1907. In this apparatus, 
with the frequency employed at Clifden, namely, 45,000, when a 
potential of 15,000 volts is used on the condenser, the spark-gap is 
practically closed during the time in which one complete oscillation 
only is taking place. when the peripherical speed of the disc is about 
600 ft. a second. The result is that the primary circuit can continue 
oscillating without material loss by resistance in the spark-gap. Of 
course the number of oscillations which can take place is govern 
by the breadth or thickness of the side discs, the primary circuit being 
abruptly opened as soon as the studs attached to the middle disc leave 
the side discs. 


Aerial 


Fia. 2.—Disc DISCHARGER. 
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(Continuous Current.) 


This sudden opening of the primary circuit tends immediately to 
quench any oscillations which may still persist in the condenser си 
cuit; and this fact carries with it a further and not inconsiderable 
advantage ; for, if the coupling of the condenser circuit to the aerial 
is of a suitable value, the energy of the primary will have practically 
all passed to the aerial circuit during the period of time in which the 
primary condenser circuit is closed by the stud filling the gap between 
the side discs ; but, after this, the opening of the gap at the discs 
prevents the energy returning to the condenser circuit from the aerial 
as would happen were the ordinary spark-gap employed. In this 
manner the usual re-action which would take place between the aerial 
and the condenser circuit can be obviated, with the result that with 
this tvpe of discharger and with a suitable degree of coupling the 
energy is radiated from the aerial in the form of a pure wave, the loss 
from the spark-gap resistance being reduced to a minimum. 

An interesting feature of the Clifden plant, especially from a prac- 
tical and engineering point of view, is the regular employment of 
high-tension direct current for charging the condenser. Continuous- 
current at a potential which is capable of being raised to 20,000 volts 
is obtained by means of special direct-current generators; these 
machines chirge a storage battery consisting of 6.000 cells all con- 
nected in series, and it may be pointed out that this battery is the 
largest of its kind in existence. The capacity of each cell is 40 
ampere-hours. When employing the cells alone the working voltage 
is from 11,000 to 12,000 volts, and when both the direct-current 
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generators and the battery ate used together the potential may be 
raised to 15,000 volts through utilising the gassing voltage of the 
storage cells. 

tery alone is employed, with a result that for 16 hours out of the 24 
no running machinery need be used for operating the station, with 
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| land, especially when including very high mountains, constitute, as 


is well known, an insurmountable barrier to the propagation of short 
waves during daytime. Although no such obstacles lie between the 
English and Irish stations and ships in the North Atlantic en route 
for North America, a night transimssion of 1,000 miles is there of 
exceptionally rare occurrence. The same effects generally are notice- 
able when ships are communicating with stations situated on the 


Atlantic coast of America. 


For а considerable portion of the day the storage bat- 


the single exception of the small motor revolving the disc. The 


potential to which the condenser is charged reaches 18,000 volts when 
that of the battery or generators is 12,000. This potential is ob- 
tained in consequence of the rise of potential at the condenser plates, 
brought about by the rush of current through the choking coils at 
each charge. These coils are placed between the battery or generator 
and the condenser c, Fig. 2. Мо practical difficulty has been encoun- 
tered either at Clifden or Glace Bay in regard to the insulation and 
maintenance of these high-tension storage batteries. Satisfactory 
insulation has been obtained by dividing the battery into small sets 
of cells placed on separate stands. These stands are suspended on 
insulators attached to girders fixed in the ceiling of the battery room. 
A system of switches, which can all be operated electrically and 
simultaneously, divides the battery into sections, the potential of 
each section being low enough to enable the cells to be handled with- 


out inconvenience or risk. 


Fra. 3. 


The arrangement of aerial adopted at Clifden and Glace Bay is 
shown in Fig. 3. This system, which is based on the result of tests 
that I first described before the Royal Society in June, 1906,* not 
only makes it possible efficiently to radiate and receive waves of any 
desired length but it also tends to confine the main portion of the 
radiation to any desired direction. The limitation of transmission 
to one direction is not very sharply defined, but nevertheless the 
results obtained are exceedingly useful for practical working. In 
& similar manner by means of these horizontal wires it is possible to 
define the bearing or direction of a sending station and also limit the 
receptivity of the receiver to waves arriving from a given direction. 

. Turning to the detrimental effect produced by daylight on the 
propagation of electric waves over great distances, the lecturer dealt 
with the generally accepted hypothesis of the cause of this, and stated 
that recent observations revealed the interesting fact that the effects 
varied greatly with the direction in which transmission was taking 
place; the results obtained when transmitting in a northerly 
and southerly direction being often altogether different from those 
observed in the easterly and westerly one. In regard to moderate 
power stations, such as are employed on ships and which in 


je of 
gnal Daytime over 
Strength Whole AUantic 


Sunrise at 
Glace Bay. 


Whole Atlantic. 
During which signals are 
very variable 10 strengtb 


ч ----.--.-------- 


+ 


> > 
a e 
pa 2 5 
$ Night over E 5 
я ЗО 
© @ 


Sunset at 
` Clifden 


-— — = - —— — = 


very strong 


| Storms have а decided |) 
effect and moonlight 


= æ en =a. ew < ----- 


5 45. 6 7 8 9 0 tt 2 


"V ^ ? у 4 586 7 8 9 (0 n 12 1 
Noon Greenwich Time Noon 
Fia. 4. 


compliance with the International Convention use wave lengths of 
300 and 600 metres, the distance over which communication can be 
effected during daytime is generally about the same whatever the 
bearing of the ships to each other or to the land stations, whilst at 
night interesting and apparently curious results are obtained. Ships, 
over 1,000 miles away, off the south of Spain or round the coast of 
Italy, can almost always communicate during the hoursof darkness 
with the Post Office stations situated on the coasts of England and 
Ireland, whilst the same ships, when at a similar distance on the 
Atlantic to the westward of these islands and on the usual track be- 
tween England and America, can hardly ever communicate with 
these shore stations unless by means of specially powerful instru- 
ments. It is also to be noticed that in order to reach ship: in the 
Mediterranean the electric waves have to pass over a large portion of 
Europe and, in many cases, over the Alps. Such long stretches of 


* "On Methods whereby the Radiation of Electric Waves may be 
Mainly Confined, &c.," * Proceedings " of the Royal Society, A., Vol. 


LXXVII., 1906. 


The diagrams Figs. 4 and 5 show the average daily variation of the 


signals received at Clifden from Glace Bay. * The curves shown in 
Fig. 4 show the usual variation in the strength of these trans-Atlantic 
signals on two wave lengths—one of 7,000 metres and the other of 
5.000 metres. The strength of the received waves remains as a rule 
steady during day time. 
gradually weaker,and about two hours later they are at their weakest. 
They then begin to strengthen again and reach a very high maximum 
at about the time of sunset at Glace Bay. They then gradually return 
to about normal strength,but through the night they are veryvariable 
Shortly before sunrise at Clifden the signals commence to strengthen 
steadily and reach another high maximum shortly after sunrise at 


Nhortly after sunset at Clifden they become 


Clifden. The received energy then steadily decreases again until it 
reaches a very marked minimum a short time before sunrise at Glace 
Bay. After that the signals gradually come back to normal day 
It can be noticed that, although the shorter wave gives 


strength. 
on the average weaker signals, its maximum and minimum variations 
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Еа. 5.— VARIATION OF SIGNALS AT CLIFDEN FROM MAy 1910 To APRIL, 
1911. Curve for the first day of each month being shown. 


of strength very sensibly exceed that of the longer wave. Fig. 5 
shows the curve for the first day of each month for one year from 
May, 1910, to April, 1911. 

I carried out a series of tests over longer distances than had ever 
been previously attempted in September and October of last year 
between the stations at Clifden and Glace Bay, and a receiving station 
placed on the Italian s.s. “ Principessa Mafalda," in the course of a 
voyage from Italy to the Argentine (Fig. 6). During these tests the 
receiving wire was supported by means of a kite, as was made in my 
early trans-Atlantic tests of 1901, the height of the kite varying from 
about 1,000 ft. to 3,000 ft. Signals and messages were obtained with- 
out difficulty by day as well as by night up to a distance of 4,000 
statute miles from Clifden. Beyond that distance reception could 
only be carried out during night-time. At Buenos Ayres, over 6,000 
miles from Clifden. the night signals from both Clifden and Glace Bay 
were generally good, but their strength suffered some variations. It 
is rather remarkable that the radiations from Clifden should have 
been detected at Buenos Ayres so clearly at night-time and not at all 
during the day, whilst in Canada the signals coming from Clifden 
(2,400 miles distant) are no stronger during the night than they are 


by day. 
D 
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Further tests have been carried out recently for the Italian 
Government between a station situated at Massaua in East Africa 
and Coltano in Italy. Considerable interest attached to these experi- 
ments in view of the fact that the line connecting the two stations 
passes over exceedingly dry country and across vast stretches of 
desert, including parts of Abyssinia, the Soudan and the Libyan 
desert. The distance between the two stations is about 2,600 miles. 
The wave length of the sending station in Africa was too small to 
allow of transmission being effected during daytime, but the results 
obtained during the hours of darkness were exceedingly good, the 
received signals being quite steady and readable. The improve- 
ments introduced at Clifden and Glace Bay have had the result of 
greatly minimising the interference to which wireless transmission 
over long distances was particularly exposed in the early days. The 
signals arriving at Clifden from Canada are as a rule easily read 
through any ordinary electrical atmospheric disturbance. This 
strengthening of the received|:ignals has, moreover, made possible the 
use of recording instruments which not only give a fixed record of the 
received messages, but are also capable of being operated at а much 
higher rate of speed than could ever be obtained by means of an 
operator reading by sound or sight. The record of the signals is ob- 
tained by means of photography in the following manner: А sen- 
sitive Einthoven string galvanometer is connected to the magnetic 
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Fic. 6. —CHART OF NORTH AND SOUTH ATLANTIC. 


detector or valve receiver, and the deflections of its filament caused 
by the incoming signals are projected and photographically fixed on 
a sensitive strip which is moved along at a suitable speed. On some 
of these records there are characteristic marks and signs produced 
amongst the signals by natural electric waves or other electrical dis- 
turbances of the atmosphere, which, on account of their doubtful 
origin, have been called “ X’s.” 

Although the mathematical theory of electric wave propagation 
through space was worked out by Clerk Maxwell more than 50 years 
ago, and notwithstanding all the experimental evidence obtained in 
laboratories concerning the nature of these waves, yet so far we under- 
stand but incompletely the true fundamental principles concerning 
the manner of propagation of the waves on which wireless telegraph 
transmission is based. For example, in the early days of wireless 
telegraphy it was generally believed that the curvature of the earth 
would constitute an insurmountable obstacle to the transmission of 
electric waves between widely separated points. For a considerable 
time not sufficient account was taken of the probable effect of the 
earth connection, especially in regard to the transmission of oscilla- 
tions over long distances. 

Physicists seemed to consider for a long time that wircless tele- 
graphy was solely dependent on the effects of free Hertzian radiation 


through space, and it was years before the probable effect of the 
conductivity of the earth was considered and discussed. The im- 
portance or utility of the earth connection has been sometimes ques- 
tioned, but in my opinion no practical system of wireless telegraphy 
exists where the instruments are not in some manner connected to 
earth. By connection to earth I do not necessarily mean an ordinary 
metallic connection as used for wire telegraphs. The earth wire may 
have a condenser in series with it, or it may be connected to what is 
really equivalent, a capacity area placed close to the surface of the 
ground. It is now perfectly well known that a condenser, if large 
enough, does not prevent the passage of high-frequency oscillations, 
and therefore in this case, when a so-called balancing capacity is used, 
the antenna is for all practical purposes connected to earth. I am 
also of opinion that there is 2bsolately no foundation in the state- 
ment which h*s recently been repeated to the effect tht an earth 
connection is detrimental to good tuning, provided of course that the 
earth is good. 

In conclusion, the lecturer remarked that wireless telegraphy was 
tending to revolutionise our means of communication from place to 
place on the earth's surface. For example, commercial messages 
containing а total of 812,200 words were sent and received between 
Clifden and Glace Bay from May 1, 1910. to the end of April, 1911. 
Wireless telegraphy has already furnished means of communication 
between ships and the shore where communication was before prac- 
tically impossible. The fact that а system of Imperial Wireless 
Telegraphy is to be discussed by the Imperial Conference now holding 
its meetings in London shows the supremely important position 
which radio-telegraphy over long distances has assumed in the short 
space of one decade. Its importance from a commercial, naval and 
military point of view has increased very greatly during the last few 
years as a consequence of the innumerable stations which have been 
erected or are now in course of construction on various coasts, in 
inland regions and on board ships in all parts of the world. Not- 
withstanding this multiplicity of stations and their almost constant 
operation, mutual interference between properly equipped and 
efficiently tuned instruments has so far been almost entirely absent, 
and in regard to the high power trans-Atlantic stations the facility 
with which interference has been prevented has to some extent 
exceeded my expectations. The extended use of wireless tele- 
graphy is principally dependent on the ease with which a number 
of stations can be efficiently worked т the vicinity of each other. 
Apart from long distance work, the practical value of wireless 
telegraphy perhaps may be divided into two parts: (1) when 
used for transmission over sea, (2) when used over land. Из 
chief benefit, however, lies in the facility which it affords to ships in 
distress of communicating their plight to neighbouring vessels or 
coast stations ; that it is now considered indispensable for this reason 
is shown by the fact that several Governments have passed a law 
making a wireless telegraph installation a compulsory part of the 
equipment of all passenger boats entering their ports. 


EXPERIMENTS ON A MERCURY АВС CONVERTER. 
BY J. W. ELLIOTT AND C. S. PARSONS. 


Summary.—Photographs are given, obtained stroboscopically, showing 
the changing over of the arc from one pole to the other in the mercury 
rectifier. Oscillograph records are also given, from which it is seen that 


a certain want of symmetry is present. The cause of this is briefly dis- 
cussed. 


The action of a mercury arc converter is based upon the 
following characteristic of the electric arc—namely, that 1t 15 
a good conductor in one direction but a non-conductor in the 
opposite direction. Thus, when it is supplied with alternating 
pressure, it permits current to flow from the carbon anode to 
the mercury cathode, whilst entirely cutting off the half-wave 
which tends to pass in the opposite direction. In order to 
make both half-waves available for use as a direct current, 
two anodos are provided, the current entering alternately at 
each and leaving by the common cathode. For the converter 
to work continuously an arc must always be present at the 
cathode, and accordingly the currents in the two anode circuits 
are caused to overlap each other by means of inductances. 

The following tests were recently carried out on а single- 
phase mercury атс converter manufactured by the Westing- 
house Cooper Hewitt Co. (Ltd.). The converter is supplied 
with alternating current at 200 volts 50 ул per second. Оп the 
direct-current side the rated output is 4 to 10 amperes at 110 
volts. The bulb containing the electrodes is suitably mounted 
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behind à marble panel on the front of which are the terminals 
and fuses and the starting handle. The transformer and induc- 
tances are fixed to the base supporting the panel and the appa- 
ratus is enclosed in a sheet-iron casing provided with venti- 
lating holes. The overall height is 22 in., the floor space re- 
quired being 9 т. by 13in. The leading dimensions of the 
glass bulb are: 12 іп. overall height and 104 т. across the 
horizontal arms, the diameter of the central spherical bulb 
being 34 in. The alternating-current supply is connected to an 


A.C.SUPPLY 
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| Fig. 1. е 
auto-transformer, the neutral point of which constitutes the 
о terminal of the direct-current supply, as shown at А in 
ig. ]. 

The glass vessel B, which is exhausted to a high degree, con- 
tains the electrodes. The anodes C,. C, are graphite tubes, the 
cathode consisting of a quantity of mercury contained in the 
lower part of bulb. The ends of the transformer winding are 
connected to Су, C,. On the production of mercury vapour in 


Fic. 2.—WaAvE-FORM ОЕ ALTERNATOR SUPPLY VOLTAGE. 


the bulb, arcs play alternately from the anodes C,, C, to the 
mercury pool D. In accordance with the principle stated 
above an unidirectional current flows from D, which constitutes 
the positive terminal of the direct-current supply. For the 
purpose of starting, a supplementary mercury pool E is pro- 
vided, which is connected to one of the anodes through a resis- 
tance, Е. The bulb is tilted slightly, thus causing contact to be 
made for an instant between the mercury in the two pools. An 


8 


Fia. 3.—P.D. WAVE BETWEEN Ci ов Cs AND D. 


arc js drawn out, which vaporises sufficient mercury to start 
the ares between the main electrodes. The supplementary 
circuit is automatically cut out when the bulb returns to its 
normal vertical position. In order to start the converter, it is 
absolutely essential that the direct-current circuit should be 
closed. The upper part of the bulb serves to condense the 
mercury vapour. А choking coil, G, is placed in the direct- 
current circuit to smooth out the current wave. 


! certain instants, photographs were taken. 


The principal object of the tests was to investigate the 
changes taking place in the state of the arcs during their passage 
from the anode to the cathode. The interval during which an 
arc exists between C, or C, and D is ү}; of a second. It will 
be readily understood that it 1s impossible to perceive by direct 
vision any changes occurring in this short time, consequently a 
stroboscopic method of viewing the arcs during their various 
stages was adopted. А disc of stiff paper was mounted on the 
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Fic. 4. —P.D. WAVE BETWEEN С, AND Ca. 


shaft of the six-pole alternator supplying the converter. Three 
slits were cut in the disc near the edge at equal distances from 
the centre, and at angles of 120 deg. (7.е.. 360 electrical degrees) 
to one another. The disc was stiffened at its centre by thin 
metal discs, and screwed to a hub keyed to the alternatcr shaft. 
By means of the clamping screws the disc could be moved 
round with respect to the shaft, and screwed in the new position. 
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Fia. 5.—DiRECT-CURRENT VOLTAGE OBTAINED DIRECTLY FROM THE 


| CONVERTER. 


t 


The angle through which it was moved was read off on a scale 
marked on the wooden hub. The speed at which the rim of the 
disc was travelling was 113 miles per hour. The converter 
was placed in front of the disc in line with the shaft, and viewed 
through the slits from the opposite side. As viewed through 
the slits the ares will only be seen intermittently, the interval 


Fic. 6.—WavE-FonM or DIRECT-CURRENT SUPPLY VOLTAGE TO EXTERNAL 
CIRCUIT. 


between consecutive views being equal to the interval between 
successive arcs from the same anode. During the time which 
elapses between consecutive views, an arc from one anode has 
disappeared and another from the same anode taken its place. 
The arcs will, therefore, appear to be at rest, since successive 
images follow one another with such rapidity. With the eye 


Fic. 7.—ALTERNATING-CURRENT WAVE-FORM SUPPLIED TO THE 
CONVERTER. 


fixed in one position, the arcs as seen intermittently through 
the slits would appear to be in the same position. The time 
taken between two consecutive views corresponds to 360 deg. of 
phase displacement. Consequently as one moves the position 
of view round the disc—i.e., with respect to the alternator— 
the state of the arcs at various parts of the cycle will be easily 


seen. In order to obtain a record of the state of the arcs at 
A camera was 
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| ы 
suitably arranged behind the disc with its lens in line with the filament lamps, the total current taken being 9-7 amperes, 
slits, and was kept in a fixed position, the various views being measured on a moving coil ammeter. Some extra photographs 
obtained by adjusting the angular position of the disc with refer- | were also taken when the converter was working at half this load. 


No. 1.—Phase Angle 0°. 


« 


№. 17.—Phase Angle 232°. 


№. 4.—Phase Angle 37°°2. 


№. 18.—Phase Angle 2715.5. 


| №. 5.—Phase Angle 76?2. 


No. 19.—Phase Angle 312°. 


First SERIES, SHOWING CHANGES AT APPROXIMATELY EQUAL INTERVALS OF TIME. 


encetotheshaft. In 
this way a series of 
20photographswere 
taken, of which 
the series Nos. 1, 
4,5, 10, 11, 13, 17, 
18, 19, 20 repro- 
duced are at ap- 
proximately equal 
intervals of time, 
The other series, 2, 
9, 4, 5, 6, 7, show 
the changes taking 
place at one of the 
periods of overlap. 


| "em я The actual angle of 
displacement is indicated in electrical degrees. The constant 


load on the direct-current side consisted of a number of carbon 


No. 20.—Phase Angle 351°. 


No appreciable difference was noticed otherthan the reduction 
in the intensity of the light emitted. From the photographie 
records an examination of the light emitted at the anodes would 
suggest that the values of the angles of overlap are as follows :— 


Overlap т Electrical Degrees. 


Greater than 7:5 deg., less than 20 deg. ...... 


Probably 114 deg. 
Greater than 62 deg., less than 78 deg.......... 


Probably 70 deg. 


It is thus evident that the two angles of overlap are widely 
different at the two points in each complete cycle at which the 
arcs change over. The probable explanation of this will be 
dealt with later. 

Some oscillographs were also taken of the wave forms of 
current and voltage between certain points in the converter for 
the purpose of making its action clearer, and to see the degree 
of,variation of the direct current and voltage obtained. The 
oscillograph used was а Duddell high-frequency type. Voltage 
waves were the most interesting, and some of these are repro- 
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duced. Fig. 2 is the voltage wave of the alternator on this load, 
and was taken as a standard of reference for the other waves. 
Fig. З shows the form of the impressed voltage between Су, С, 
and D, the waves obtained from both anodes being exactly 
similar. It will be noticed that there is a horizontal portion of 
the wave which indicates the period during which the arc is 
burning, and consequently there is only a P.D. of about 15 volts 
between the two points. When the arc is not burning the Р.О. 
rises to the full value as indicated in the wave shown. 

Fig. 4 shows ће Р.О. wave between C,, C4. The small hori- 
zontal portions here show the period during which the two arcs 
are burning simultaneously. In order to see the fluctuation in the 
direct-current voltage obtained directly from the converter, Fig. 
5 was taken. This shows itself as merely the superposition of the 
waves between C, and D and between C, and D. The variation 
of the voltage is here very great, being from 15 to 200 volts, or 
about 92 per cent. of the maximum. 
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taken, and is shown in Fig. 7. This is particularly interesting 
on account of the fact that the wave is not symmetrical in the 
way in which alternating-current waves generally are. It pos- 
sesses symmetry in that succeeding pulsations in either direc- 
tion are similar, but the half periods represented below the line 
are dissimilar to those above. This suggests that the distortion 
is not equal in each of the anode circuits, and this difference is 
confirmed in the photographs by the different angles of overlap. 
The probable reason for this is that there is more inductance in 
one anode circuit than the other, the result being that the 
currents have relative positions as indicated diagrammatically 
in Fig. 8. An examination of the resultant current in the 
secondary portion of the transformer winding gives à wave- 
form as shown in Fig. 9. It is thusYobvious that distortion 
similar to this would be produced in the supply current from the 
alternator. The difference in the inductances in the two anode 


| circuits may be due to a difference in the windings, but is very 


No. 2.—Phase Angle 7°-5. No. 3.—Phase Angle 18°. SNo. 4.—Phase Angle 37°:2.1 


No. 5.—Phase Angle 76:2. №. 6.—Phase Angle, approx. 80°. No. 7.—Phase Angle 85° 


SECOND SERIES, SHOWING CHANGES DURING PERIOD OF OVERLAP. 


Fig. 6 is the direct-current voltage wave as supplied to the | 
external circuit—7.e., after passing through the inductance coil ; 


likely due to the position of the shell-type inductance coil in 
the direct-current circuit, which is placed near one end ‘of the 


G. The effect of this is very marked, the wave being smoothed } auto-transformer, probably in close proximity to the inductance 


out into a very regular form, the variation of voltage being | 
reduced to 80 to 170, or only 53 per cent. of the maximum. 
This variation is not noticeable in glow lamps when working at 
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Fia. 8. 


the normal frequency of 50 œ. but if worked at a much lower 


in one of the anode circuits which is wound on the end of the 
transformer coil. It was also noted that one of the arcs was 
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deflected from its central position to the back of the mercury 


frequency a very decided flicker is observed.  Oscillographs of | pool, whereas the other arc played in the centre of the pool. 


the current flowing to each anode were taken, and were exactly 
similar. 
The direct-current wave is exactly similar to the voltage 


wave. The wave-form of the current from the alternator was ; explanation which the 


А comparison of the angles of overlap indicated by the volt- 


age waves obtained by the oscillograph are not so widely 
different as those shown by the photographs. The only 


authors can suggest is that the arc may 
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continue to give out light after the current in it has completely 
disappeared. 

Efficiency and regulation curves were also obtained and 
proved to be the same as specified by the makers. The method 
used for the test was the differential wattmeter method. The 
curves obtained are shown ш Fig. 10. As will be seen, the 
efficiency is practically constant at all loads. The average 
efficiency in this case is about 84 per cent. It was impossible 
to find the form of efficiency curve at very low loads on account 


of the fact that the ares will not burn when the load falls below 
about 3 amperes. 
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D.C. Voltage. 
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M 
Fic. 10.—EFFICIENCY AND REGULATION CURVES. ' 


It was, however, found that the converter would work on a 
lower load than it was possible to start with if the bulb was well 
warmed up and the load carefully reduced from the starting 
value. 

In conclusion, our/thanks are due to Prof. J. T. Morris for 
valuable assistance and suggestions, and to the staff of the 
Electrical Engineering Department of East London College, 
where the above work was carried out. 


DEFINITIONS OF PHOTOMETRIC MAGNITUDES AND 
UNITS. 


The following definitions were embodied in the 1910 report of a 
Sub-Committee on Photometric Units of the Committee on Nomen- 
clature and Standards of the Illuminating Engineering Society of New 
York. This report was submitted at the Baltimore Convention, 
and is reproduced from the * Transactions ` of the Society. The Sub- 
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Committee consisted of Messrs. A. Blondel, A. E. Kennelly, E. L. 
Nichols, E. B. Rosa and C. H. Sharp. 

Light (Нах) is the stimulus produced by radiation which excites 
vision. It is proportional to the rate of flow of radiant energy and 
to a stimulus coefficient which depends chiefly on the spectral distri- 
bution of that energy. 

The presence of 2 flux of light is recognised by the illumination 
which it produces. The illumination is proportional to the flux per 
unit area of the illuminated surface or to the flux density incident on 
that surface. 

The luminous intensity of a point source of light is measured by the 
luminous flux per unit solid angle in the direction in which the inten- 
sity is taken. Two point sources of light are said to be equal in inten- 
sity when they produce equal illuminations at equal distances. Due 
to the fact that standardised point sources of light of unvarving 
intensity are obtainable, while it is not practicable to obtain a stan- 
dardised luminous flux or a standardised illumination without a stan- 
dardised source of light, the unit of luminous intensity has become 
the fundamental photometric unit from which the values of the unit 
of flux, of illumination, &c.. are derived ; that is. the unit of intensity 
is the fundamental photometric unit, although flux is the fundamental 
photometric magnitude. 

The unit of luminous intensity is the candle. By candle is meant 
the common candle of Great Britain, France and America, for which 
the name “ International Candle " has been proposed. 

The term “ eandle-power " is used as the equivalent of the term 
“luminous intensity in candles." 

The unit of luminous flux is the flux of light produced in a unit 
solid angle (one steradian) bv a uniform source of one candle placed 
at the apex of the angle. "l'his unit is called the lumen. 

The unit of illumination is the illumination which is produced by 
а Нах of one lumen falling on a unit plane area. This is equivalent 
to the illumination produced by a source of one candle at unit 
distance. 

The unit of illumination in the c.g.s. system is the lumen per 
square centimetre. As а practical unit the milli-lumen per square 
centimetre is recommended. 

In English-speaking countries the unit of illumination commonly 
employed із the “ foot-candle " (lumen per square foot). This de- 
signation is preferable to * candle-foot." The corresponding metric 
unit * metre-candle " (lumen per square metre) is called the lux 
(plural lux). It is desirable that all values of illumination should be 
expressed in terms of lumens per unit area, the unit of area being 
chosen in accordance with the requirements of the situation. 

By the specific intensity of a luminous surface or body is meant its 
apparent luminous intensity per unit area, expressed in candles per 
square centimetre of apparent area, or area projected on a plane 
perpendicular to the direction in which the measurement is made 
and including only a surface of small dimensions in comparison with 
the distance at which the measurement is made. | 

Ву the specific radiation of а luminous surface or body is meant its 
total luminous flux per unit area expressed in lumens per square centl- 
metre or milli-lumens per square centimetre. 

By mean spherical intensity of a source of light is meant the average 
value of its intensity as taken in al! directions in space. -It is equal 
to its total luminous flux in lumens divided by 47. 

By spherical reduction factor of a source of light is meant the ratio 
of its mean spherical intensity to its mean horizontal intensity. 

The names of these units in the c.g.s. system and their mathe- 
matical relations to each other are shown in the accompanying table : 
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Photometric magnitudes. 


Dl 


. Intensity of light or strength of luminous source. 


2. Luminous flux. 
3. Illumination 


| evi flux or 

| flux density. 

4. Specific radiation 
| Brightness. 

5. Specific intensity | 


6. —— 


International candle abbreviated to C. 
International lumen abbreviated to L. 


Hefner unit abbreviated to НК, as now used in Germany. 


f is the spherical reduction factor of a light source. 
area on a sphere subtending the angle. 


1 во]! rje = | 
w is а solid angle aquare of radius. 


* S refers to surface seen from the point at which I is taken. 


ee ee АДЫРЫН ТИНЕТЕННИНИИИИ РЕРНАТА ОЗЕННИН 


Name of unit. Equation of definition. 


(International) candle I- Ei ; Lj. 
dw 
Lumen F—4zIT,; Е = №. 
Lumens of Millilumens EF. I 
em? em? S r 
Lur men s В Е, —тЕ 
ет- S 
Candles : I 


Dem) t=- He 
S* cose 


Q -FT 


єтї? 
Lumen-hours or 
lumen-seconds 


r is distance from light source in centimetres. 
m is cocfticient of reflection or radiation 
(1 — m = absorption). 
S is an area in square centimetres. 
€ is angle of emission. 
1 is an angle of incidence. 
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THE DUNSTON POWER STATION OF THE NEWCASTLE-UPON-TYNE ELECTRIC 


SUPPLY CO. 
(Concluded from page 500.) 


| SWITCH i | 
" - SWITCHGEAR. which control the “unit” transformers that supply the 
e switchgear arrangements at Dunston are perhaps the | auxiliaries belonging to each generating unit, and an indicating 
most interesting part of the station, showing, as they do, а | wall ammeter for each generator, the high-tension gear and 
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Fic. 11.—ViEW or Switcn CONTROL Коом. 


distinct advance upon previous practice. Instead of the usual | instruments are installed in a separate switch-house 150 yds. 
elaborate switchboard which forms & striking feature of most | away from the engine room, where are also placed both the main 
power-house engine rooms, the Dunston engine room, as men- | switches themselves and the operator and board operating them. 
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Ета. 12.—8wiTcu-Roox, SHOWING "Bus BARS AND OPERATING GEAR. 


envine room near each generator, a 
ping the main high-tension 
house, with which 15 inter- 


There is. however, in the 
set of emergency gear for trip 
generator switches in the switch- 


tioned above, contains practically no high-tension switchgear 
or electrical instruments at all. With the exception of certain 
unobtrusive high-tension panels of the " iron-clad ” type, 
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locked a field switch; there is also a large dial indicating ammeter 
to show the approximate load on each alternator. Apart 
from these and the direct-current gear for the motor gene- 
rators, there are practically no electrical connections or cables 
visible at all the ducts, &c., for the whole of the wiring having 
been provided for in advance they are therefore properly 
hidden. | 

The general electrical conditions of the Newcastle-upon- 
Tyne Electrie Supply Co.'s system are as follows :—Electrical 
energy is generated at 5,750 volts on the three-phase system 
and 18 fed into the network where it is transformed up to 
11,500 or 20,000 volts, or down to 2,875, 600 or 440 volts; 
Dunston station has to run in parallel with various other 
stations. 

The switchgear may be conveniently considered under the 
following heads :—The control board (Fig. 11) in the switch 
house for operating the high-tension switchgear in the switch 
house and the engine room; the main high-tension switch- 
gear in the switeh house which controls the generators, 
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pole, oil break, neutral isolating switches and resistances, three 
sets of emergency tripping gear (breaking the exciter fields in 
the control room), three wall dial current indicators, while in 
the control room are the necessary boards and switches for 
operating all the high-tension gear. 

The low-tension 440-volt three-phase gear consists of two 
transformer panels, two lighting motor generator panels, one 
traction rotary converter panel and three feeder panels for 
supplying three * unit " distribution boards. 

The principal direct-current gear consists of one 500-volt 
traction board, one 100-volt power and lighting board, one 
main lighting distribution fuse-board, ten local distribution 
boards, one lighting battery panel (in the lighting battery room) 
and two control battery fuse panels (in the control battery 
room). 

The switch house is а brick building with concrete roof, 
89 ft. 3 in. long, 29 ft. 6in. broad and 22 ft. 8 in. high. It has two 
floors and is divided into two divisions. The front of the building 
contains on the ground floor the offices, lavatories, &c., for the 
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Fic. 13.—D1acraM or E.H.T. Main CONNECTIONS. 


feeders, main *bus bars (Fig. 12), and the station power and | 
lighting transformers; the high-tension switchgear in the 
engine room for controlling the “unit” transformers in the 
engine room, the low-tension three-phase gear in the engine 
room controlling the auxiliaries; the direct-current switch- 
gear for exciting, the lighting and battery charging arrange- 
ment and locomotive driving. 

The folowing is the principal high-tension (6,000 volts) 
year at present installed :—In the switch house three complete 
1.200-ampere generator panels and one skeleton panel, eight 
complete 6,000-volt 500-ampere feeder panels with protective 
gear, one feeder panel without protective gear, 11 500-ampere 
gkeleton feeder equipments, two 1,200-ampere Skeleton feeder 
equipments, two 500-ampere power and lighting transformer 
panels, one complete and one skeleton 2,000-ampere 'bus-bar 
section panel. Ти the engine room there are three 100-ampere 
ironclad panels for unit transformer, three 500-ampere single- 


control room engineer. The control room itself contains the 
operating boards and is on the first floor. The back part of 
the building, which is shut off by iron doors from the remainder, 


15 devoted to the switchgear itself, the main oil-break switches 


and 'bus bars being on the upper floor, the isolating switches, 
current and potential transformers, &c., being in brickwork 
cells on the lower floor. The bare connections between the 
switches and ’bus bars are on the underside of the roof of the 


| lower room, but are in full view and accessible from the lower 


room by means of ladders. On the other hand, they are abso- 
lutely out of reach of accidental contact. 

The control room (Fig. 11) isa well lighted apartment, 40 ft. 
by 29 ft. 6 in. with partial glass roof. It is mainly occupied by 
the semi-circular operating switchboards by which the feeders 
are controlled and by the smaller boards for generators. The 
operating board of black slate is divided into sections, the 
generator and transformer panels and ’bus-bar switches being 
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placed separately from those controlling the feeders. With a 
view to simplicity and safety the connections to the various 
operating panels are arranged so that it will be possible at any 
time to change the position of any individual operating panel 
to any other position on the semi-circular range of the board. 
The control gear is operated by means of direct current at a 
pressure of 100 volts, which is from a small battery specially 
told off for the purpose. The general arrangement of the 
extra-high-tension connections is shown in Fig. 13. 

There are three generator panels and one “ skeleton " equip- 
ment. Each 6,000-volt generating panel on the control board 
contains the following instruments : One main ammeter and 
voltmeter, one power-factor indicator, one indicating watt- 
meter, one field ammeter, one integrating wattmeter for 
measuring on unbalanced loads. There are also one operating 
switch for the main oil-break switch, two pilot lamps for indi- 
cating the operation of this switch, as well as а synchronising 
and voltmeter plug, three-pole overload protective devices, 
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three time limit fuses, one governor switch and one rheostat 
hand-wheel. In front of cach generator panel stands a tele- 


graph which communicates with a corresponding instrument 
in the engine room. At each end of the generator board 13 a 
synchronising panel with two voltmeters, two lamps and a 


rotary synchroscope. 
In the same way, as described above for the generators, 


each feeder has an operating panel on the feeder control board. 
This panel contains an edgewise ammeter, & voltmeter, an 
operating switch for the main oil-break switch, two pilot lamps, 
red and blue, for indicating the position of the control switch, 
synchronising and voltmeter plugs, three time-limit fuses and 


three-pole Reyrolle protective relays. | 
Eight of the feeders are fitted with the Merz-Price balanced 


protective gear with time-limit relays, in parallel with the 
three fuses mentioned above. The control switch is of the 


= 


| chop-over type and is arranged to make or break the main oil- 
break switch immediately contact is made. Ив position is 
indicated by the lighting of a red or blue lamp and when the 
circuit i8 broken the operation is automatically indicated by 
the position of a small coloured pin in the switch panel. 
_ Switch Room.—As already mentioned, the switch room itself 
18 a two-storey building. Access to the upper storey or switeh 
gallery is obtained thr ugh an iron fireproof door leading from 
the control room ; гссезв to the lower storey is from the pas- 
sage way under the control room. The "bus bars and main oil 
break switches are in the switch gallery and the isolating 
switches, 'bus-bars connections, current and potential transfor- 
mers, &c., on the lower storey, as will be noticed in Fig. 14. 
The switch gallery is arranged as follows :—Three moulded 
stone tables run parallel to each other down the length of the 
gallery being continuous except for a space some 6 ft. or 7 ft. 
wide in the middle. The main 6,000-volt 'bus bars are placed 
on insulators on the central table which is 5 ft. 5 in. high and is 
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protected by expanded metal screens throughout the whole 
of its length. They also run up to the ceiling, thus forming à 
cage in which the "bus bars are visible for their whole length 
but are quite inaccessible unless the metal screens be removed. 
The bolts supporting the "Ьиз bars on the insulators also form 
the connections to the main switches. They pass through the 
top of the table which forms part of the ceiling of the chamber 
underneath. Along this ceiling are run the bare copper con- 
nections to the under sides of the switch tables. Along the 
sides of the central ’bus-bar tables are arranged the handles of 
the isolating switches, these, however, being only accessible 
from the chamber underneath. The ’bus bars, which consist 
of strips of copper 2} sq. in. in section, and the tables and cage 
containing them are divided in the middle of the room by g 
main oil-break switch which is capable of opening on @ load o 

: "snos нае in Figs. 15 and 17 here- 
30,000 kw. This switch is illustrated т Figs. 
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with, and its operating gear in Fig. 16. The connections 
from the two sections of the "bus bars to this switch are taken 
down through isolating switches under the floor along the 
ceiling of the chamber underneath and then up to the switch. 
The three isolating switches for each circuit are capable of 
being locked in the “ off " position. 

The other two tables also run the length of the room on each 
side of and parallel to the'bus-bar table, and are also ivided in 
the middle, making, in fact, really four tables in all. Each of 
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these tables is divided into eight cells, and each cell is divided 
into three compartments that contain the three portions of the 
oil-break switches. The motors and operating gear for each 
oil-break switch are placed on the top of the cell, and are left 
unprotected, since no part is alive. The fronts of the cells 
are protected by “uacolite” doors which are hinged so as to 
allow the escape of any hot air in case of explosion. From the 
lower part of each oil-break switch а connection passes through 
an insulator to the ceiling of the floor below, across which it is 
carried to the isolating switches and "bus bars already described. 
The two tables on the left-hand side of the room are entirely 
devoted to feeders, while those on the right side of the room 
contain five skeleton feeder panels, one skeleton generator 
panel, three generator panels and two transformer panels, all 
of the same size. Each main high-tension switch panel is of 
the same size and is arranged so that it is exactly opposite its 
own portion of the ’bus-bar and its own "bus-bar isolating 
switch, an arrangement which reduces the risk of a mistake to 
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& minimum. For each generator, feeder and transformer 
there are three identical 'bus-bar isolating switches and a 
three-pole motor-operated main oil-break switch in the switch 
gallery. Nine complete feeder panels are already installed, 
and provision is made on the "bus bars for 11 further feeders, 
each of 500-amperes capacity, and for two feeders each of 
1,200-amperes capacity. The switches already installed with 
the exception of the ’bus-bar dividing switch, are identical 
in'size and design. The whole of the chamber is painted white 
and is lighted by side windows, the roof being solid concrete. 
There is ample space to pass round all the switches, and the 
room is well illuminated. It is, moreover, perfectly safe from 
accidental contact with any current-carrying parts. 

On the ground floor there are three passage ways correspond- 
ing to the three tables in the upper room. The central passage 
has on each side brick-work cells corresponding in number 
and position to the different high-tersion switches exactly 
below which they are placed. 

The various three-core feeder and generator cables enter 
from outside the switch house and are brought up through 
the floor of these cells to a three-way dividing box from which 
the three single cables are led to three separate terminals fixed 
on insulators on the vertical brick-work wall at the back of the 
cell. These terminals and insulators extend through this wall 
to the isolating switches on the other side. The two side 


galleries also contain a series of brick-work cells, the top 
portion of which is closed in by expanded metal doors and the 
On the vertical wall at 


lower portion by sheet-iron doors. 


the back of these cells are fixed the three single-pole isolating 
switches already referred to, the lower terminals of which 
extend through the wall to the cables. The upper terminal 18 
connected by an expansion joint to a vertical copper rod carried 
straight up to the lower terminal of the oil-break switch 
through a current transformer for operating the protective 
gear and another current transformer for the ammeters. 
From the lower side of the isolating switch connections 13 
taken a smaller isolating switch to the potential transformer 
which itself is situated in the lower part of the cell under a 
brick-work cover but accessible from the front by the removal 
of the sheet iron door. The current, after passing through 
the outer terminal of the oil-break switch descends by the 
inner terminal through a moulded stone-work division between 
the two terminals and is carried by bare conductors across 
the roof to the central part of the chamber, where it 18 bent 
upwards and passed vertically through its own *bus-bar 
isolating switch to the lower side of its own 'bus-bar terminal. 
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These arrangements are specially interesting as representing 
the latest designs for the protection from breakdown of switch- 
gear and high-tension circuits. Solid earthing connections are 
carried throughout the upper and lower chambers to the 
metal work and cases of all switches, transformers, &c. А set 
of special test "bus bars, which are laid in solid, are run the 
whole length of the lower chamber and out to the test pond ; 
and arrangements have been made for temporarily connecting 
these leads to the various generators. Broadly speaking, 
all the panels are of the same kind, the feeders, generators, 
power and lighting transformers all having their main oil- 
break switches and single-pole isolating switches between the 
"bus bars, and between the cables and their corresponding 
panels on the control board in the control room. The isolat- 
ing switches, it will be noted (see Fig. 16), are designed to en- 
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are provided with the Merz-Price system of balanced protective 
1 


gear. | 
| In the engine room, as mentioned above, there is, in addi- 
tion to the switchgear already described, a 500-ampere neutral 
isolating switch and resistance equipment for each generator ; 
and a set of emergency tripping gear for operating the main 
oil-break switch in the switch house in case of serious emer- 
gency. Interlocked with this there is also an extra field switch. 
On the wall of the engine room there is an indicating ammeter 
opposite to each generator. Each generator also has its own 
unit transforming set in the transformer annexe in the engine 
room. The leads for this transformer do not pass through the 
switch house but are taken direct from the generator ter- 
minals through ironclad switchgear of the Reyrolle type in 


chambers on the northern side of the engine room to the trans- 


formers. 
CONCLUSION. 

The above description shows sufficiently, we consider, that 
while no more money has been spent on architectural features 
than is absolutely necessary, every care has been taken with 
the engineering work at Dunston station to ensure that 
it shall carry out satisfactorily the work it has been designed 
to do. The design of the switchgear is a distinct advance on 
usual practice, as it will enable the operator to pay full atten- 
tion to the work he has in hand, undisturbed by anything that 
may be going on in the engine room. We have to thank 
Messrs. Merz and McLellan, the eee u us b» 

le-upon-Tyne Electric Supply Co., for 
aud UE i this interesting plant. 
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| years! apprenticeship in a workshop only lapsed in the'sixties. Since 


* 


that time à period of five vears has been considered as usually desir- 
able, but now that it has become necessary for a young man to devote 
a considerable period. in addition to his apprenticeship, to scientific 
study at college or the university, it has been found necessary to 
curtail the period of works' apprenticeship. 

I think it is now fairly certain that no man can expect in future 
to take a good position in life as an engineer without having equipped 
himself for his work by taking advantage of the best that our age can 
offer in the way of scientific training and opportunities for scientific 
study, as well as by a period of apprenticeship in practical engineering 
under commercial conditions. If he has not done so he will find it 
exceedingly difficult to compete with the man who has thus availed 
himself, and who has gained a clearer insight into those principles 
which form part of his work, and also developed those faculties of 
clear thinking and accurate reasoning which are so invaluable to an 
engineer. 

In spite of this very important development one must not dis- 
parage the value of the workshop apprenticeship, as it is во often 
the lot of the engineer to have to deal with quantities of which we 
have, as yet, very little accurate knowledge. Problems of this 
nature are of almost daily occurrence in practical work; hence 
experience of them at the present state of knowledge must be gained 
by personal contact with them. In this connection it should be 
remarked that much of the value of scientific training and study for 
the engineer is more of an indirect nature than the mere acquisition 
of certain mental tools and equipment, and consists very largely in 
the value of such studies as a means to mental development, so as to 
enable the engineer to face any difficulty with an open mind, whose 
power of insight has been eharpened, and which has been trained іп 
methods of accurate reasoning and logical deduction. 

One is often asked. in the case of a student determining to go 
both to college and to works, which he should enter first. My views 
on this point are that a schoolboy coming direct to the works doces 
not succeed so well or stand the same chance as the one who has been 
to college first. The latter has been better broken in, as it were. 
He has been formed in character by association with others of the 
same age in like pursuits, has learnt the value of time, and to recog- 
nise the serious side of life, and those qualities which tend to manli- 
ness, and has also received training in mental development. Much 
economy in time is also effected by preserving the continuity of study. 
I should, therefore, say that the man who sets himself the task of 
obtaining his degree before entering the works stands a much better 
chznce of securing a higher and more responsible position in life 
thin the one who is trained in the reverse order. 
only takes a greater and more complete interest in the works and 
workshop life, but makes the most of his time, and grasps ideas and 
their principles much more readily than the man who comes to the 
works with merely а public school training. 

Another question frequently asked is, “ How much study should 
a pupil undertake during the period of his practical training ? ° In 
my opinion, if à young man conscientiously does his duty from 
6 o'clock in the morning until 6 in the evening, he will find that as 
much as his health can stand, without burdening it by further 
serious study at night. At the same time, unless some attention is 
paid to the work which has been done at college, this part of his 
studies is apt to lose its freshness and interest for him, his attention 
being concentrated purely on his daily task to the exclusion of every- 
thing else. Му custom has been not to make this a compulsory part 
of the training, but to give lectures weekly explanatory of the actual 
work being carried on in the shops. thus greatly increasing interest 
in and adding to the knowledge of the work being done. 

It must be remembered that the workshop to-day, involving as it 
does so many different classes of measurement, the use of instru- 
ments, and more elaborate styles of drawing—all necessitating a 
much higher educational standard throughout the works—requires a 
man of more thoughtful age and education to enter fully into his 
workshop apprenticeship thin was formerly the case. A college 
training, moreover, must inculcate thst habit of accuracy of thought 
which cannot be obtained in any other way. 

As regards the requirements of workshop training, there seems 
little doubt that a period of three years—the actual time depending 
on (h^ previous education of the subject —comprising а year in the 
drawing office, should be spent in the works in а not too specialised 
menner—that is to say, it should cover work in some or all of the 


branches of mechanical and electrica! practice, which may be found 


in some of our better establishments. So long as this part of an 
engineor's training his to be carried out under commercial condi- 


tions, so long will it be more or less dependent on the state of trade 


and other local conditions. This is not altogether a disadvantage, 
for th» alternating periods of exceptional activity in trade, and the 
reverse, will carry their own important lessons to the observant 
student. 


The former not ` 


It will always be difficult, if not impossible, to lay down e plan 
either for scientific study or works’ epprenticechip which will suit all, 
and each individus! case will require consideretion on its merits: 
at any rate, wh*tever plen is arrived at will hive to be very elastic as 
regards the arrangement of deteils. I think we are inclined at 
present to attach rether too much importance to the direct value of 
scientific study as being th^ means of providing the student with 
certain mental tools for use in after life, ¿nd too little to the indirect 
side to which I have already referred—i.e., ths development of the 
mental faculties generally, and the cultivation of a true scientific 
insight. Without 2 systematic training, sole reliènce must be placed 
either on continued experiment or on 2 highly developed instinct of 
discernment, in order to diagnose wh^t must then be invariably 
regarded as phenomena. 


Papers by Mr. W. B. Worruineron and Sir H. Е. Donatp- 
son, K.C.B., were next considered. An abstract of them is 
given below :— 

PRACTICAL TRAINING IN WORKSHOPS OR ON WORKS OF 
CONSTRUCTION, WITH SPECIAL REFERENCE TO TRAIN- 
ING IN THE ENGINEER'S OFFICE. 


BY W. B. WORTHINGTON, B.SC. 


Prectical training for the mon who is to become on engineer—a 
member of г profession—necesssrily includes two distinct things. 
On the one hand, during that port of his training spent upon works, 
he must. by observation and by taking some роге in the work, ecquire 
a knowledge of engineering operetions, of economics! methods of 
carrying them out, and of the time required for the purpose. 2s well 
as of the qualities ond disposition of mstericls most suitoble to meet. 
varied circumstances. While so engeved, elthough he cannot, of 
course, during the short period of his training sequire anything èp- 
proaching a sufticient knowledge of this side of his professionel work, 
he will, if he is efforded fair opportunities end mokes full use of them, 
ley г sound foundation on which further experience moy be built up. 
Upon works of construction it is not necessary for the young engineer 
to do actual menuel work. сз is required of him if he is to goin & 
proper knowledge of the msking of mechines, but by eveiling himself 
of his opportunities of observation he will acquire thet practical know- 
ledge of construction which is essential to him in projecting and 
designing works. 

Engineering cos en crt and profession is Бозе upon the matter of 
design. It is true thot even large works шоу be corried out by rule- 
of-thumb or by blindly following tredition, but the engineer in cerry- 
ing out such works will meke them the realisation of о pre-conceived 
and czrefully reguleted design. | 

There із some dznger, possibly srising out of the very prectical 
attitude cdopted in this country towerds engineering works end our 
nations] preference for results cs compored with projects, thet the 
importznce of training in designing works under practical conditions 
may be lost sight of. It is with & view to check any tendency 1n this 
direction that the Institution has recently drawn ettention to the 
necessity for every young engineer spending г substantial part of his 
training period in the engineer's office 2s well аз in or upon the works. 
However good & men's treining end experience on constructional 
works or in the shops may Бе, it will not, without experience п the 
engineer's office, шоке him г civil engineer, elthough it may make 
him ә good mechznie or contreetor. Mr. Ellington—deeling with 
the mechenical branch of the profession—in his presidential eddress 
to the Institution of Mechznic;l Engineers, illustrated most excel- 
lently the need for the combination of the works training with office 
training in the education of the engineer. He soya :—“ The great 
difficulty is to distinguish between a mechanical engineer ond 2 g0 
&rtis;n on the one hand and the commercial man on the other. А 
very lerge number of men ere employed in various capacities as 
menogers, dreughtsmen, engineers-in.cherge, foremen and others 
who have really no ground for being considered mechanical engineers. 
but who in consider. ble numbers seek «dmission into our Institution. 

During his term of office training, whether he be there ès 2 pupil 
or 23 an assistant under agreement to serve for г, term of years, the 
man who is to become & civil engineer should have the opportunity 
of becoming familiar with es prest о variety of work оз possible. He 
must goin experience in draughtsmanship end design, specifying. 
costs end estimating. On the other hand, the mere fact of being è 
member of the staff in an engineer’s office will not trein o mon to be 
an engineer. He must, while in the office, see end deal with os many 
aspects and varieties of the work es possible, end he must, above all. 
have his treining in or upon works, otherwise he moy become & 
draughtsman, surveyor, clerk or commercicz] men, but will not be- 
come а civil engineer ; just zs, on the other hand, he may spend his 
time of training on or in works, and may become 2 skilled mechanic 
or a resourceful contractor, but without varied office experience he 
will not become a civil engineer. 
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The use of twin and multi-core cable greatly simplifies mains 
work and tends to reduce faults. 

The writer’s statement that the extra cost of service cable, 
twin over concentric, 1s Id. per vard, I venture to suggest may 
be intended for 1d. per foot, that amount more nearly repre- 
senting 10 per cent. on the cost of the average service cable, 
unless reference 1s intended to a cheap and possibly un- 
armoured type. 

Lamp-post services when made upon large existing dis- 
tributors do appear costly in comparison with their importance, 
but there can b? no doubt that it is а grave mistake to spare 
expense in making them thoroughly, owing to the importance 
of the other connections on the distributor, the strongest link 
of which may easily be the least of the lamp-post services 
attached to it. 

Where the posts served are very close to the distributing 
cahle a simple connection may be made by running twin 
rubber-insulated lead-covered cable out of the tee-box and in 
troughing of the * Howard " type directly up the post to tlie 
lamp switch, without further joints, the troughing being made 
to enter the tee gland of the joint box at the one end and to 
enter the base of the lamp-post at the other, the whole being 
made solid with compound and covered with bricks, or asphalted 
over in the manner directed by the makers of the troughing. 

The looping of services 1s a very useful method of lowering 


the average cost of connection. Precautions are necessary to 
prevent the spread of fire through any holes or tubes put into 
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shows no evidence of radiation being represented, either by 
the introduction of an antenna or the substitution of adequate 
secondary resistance. | 

Now it is perfectly feasible that а Lepel generator circuit fed 
by such currents, апа including the inductance and capacity 
values employed by Mr. Nasmyth, should have produced forced 
undamped oscillations as distinct from the free oscillations 
produced in actual practice by Lepel stations; provided, of 
course, that the proper relation existed between the oscillation 
constants, and especially when relieved from its normal load, 
a radiating antenna. But. in order to show the wide variance 
between Mr. Nasmyth’s arrangements and those most favour- 
able to “impact excitation," may I be allowed briefly to dis- 
cuss the latter ? У 

Prof. Wien advocated the employment of a highly dainped 
spark whose period of activity should last only until the 
associated antenna might have built up Из maximum inten- 
sity. At that instant the primary spark was to be completely 
quenched and the antenna left to oscillate free from the reac- 
tion of the primary. Now all conditions in the transmitter 
must contribute in order to achieve this object. 

With regard to the spark-gap, the rapid cooling of the 
electrode surfaces and the short. distance between them, the 
hermetical sealing of this space containing the hydrogenous 
the paper, and multiplication of the 
de-ionise the gap after disruption. 
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UNDERLOADED THREE-PHASE INDUCTION 
MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In an article in your Mining Issue of May 12th a con- 
tributor refers to the fact that, after a mine has been equipped 
with electric drives, it 1s often found that many of the motors 
are very considerably underloaded, and that, as a result of the 
bad power factor following upon this, trouble is encountered 
in dealing with the wattless current the generator 18 called upon 
to supply. The article attributes this mainly to a desire to 
limit the number of different ratings т the motors employed. 

In my own experience the choice of a much too large size 
has been generally due to the estimate of the necessary output 
having passed through the hands of several different persons, 
none of whom has had the pluck to back his real opinion. The 
consequence is that each successive estimator has taken his 
predecessor's figures and multiplied them by a factor which 
he calls a factor of safety, but which I think might be better 
termed a “ factor of timidity.” И many nervous people have 
я hand in the matter it is very easy to get a 50 Н.Р. motor where 
one of 15 would do the work. 

At the same time, it must not be overlooked that cases often 
arise where, though the immediate demand is 15 H.P., an 
expected increase in the future output may make it advisable 
to put in at once а 50 H.P. motor. 

Whatever may be the reason, 1t often happens, as your con- 
tributor says, that motors are found to be very considerably 
underloaded, and a bad power factor results. 

To deal with the difficulty he suggests the purchase of smaller 
motors or of over-excited synchronous machinery, where this 
can be supplied. 

It seems possible to me, therefore, that it 1s not generally 
known in England that there sometimes exists another way, 
which has the advantage of not adding to the capital expen- 
diture. If the underloaded motors happen to be mesh-con- 
nected and very considerably underloaded, as in some of the 
cases lie quotes, the alteration of the terminal connections to 
star will generally have the effect of greatiy improving the 
power factor of the existing motors, usually to the benefit also 
of their efficiency. 

This alteration really amounts to converting the motors Into 
others which can only give, as maxima, torques equal to about 
one-third of the maximum torques of the original motors. The 
construction of the Hevland diagram for each case will at once 
make this раш. T am, &c., 


Johannesburg, June 17, IT. Ј. S. HEATHER. 


FARADAY SOCIETY. 


At the meeting held on June 13 at the Institution of Elcetrical 
Engineers, Vietoria Embankment, Mr. G. T. BEiLBY, F.R.S., in the 
chair, Prof. ERNST COHEN, of the University of Utrecht, delivered a 
lecture on — 


* Allotropic Forms of Metals.’’ 


The property of à chemicel clement to occur in different modifi- 
cations 18 called allotropy, а word introduced into chemistry by 
Berzelius in. F541. Only a few elements were presumed to show 
allotropy, but the researches of the last few years make it probable 
that all elements show it. We have to seek for the conditions which 
enable them to take different forms. The lecturer pointed out that 
the conceptions which the physic»! chemistry of the last quarter 
of a century has brought us enable us to bring ellotropy under the 
head of equilibrium phenomena. 

He discussed enantiotropy, monotropy, and dynamical allotropy, 
and outlined the results of some of the investigations carried out in 
these directions by himself and his collaborators, Prof. Katsuji 
Inouye and Drs. Collins, van Eyk. Goldschmidt, Kröner, Olie and 
Strengers, during the last twelve years. 

As a striking illustration. of enantiotropy, he referred to the 
transformation of tin into а grey form (tin pest), а phenomenon that 
has great importance for the technical use of this metal, seeing that 
the transition point between the white and grey forms i3 at 18°C., 
end that below that temperature all ordinary tin is in a metastable 
condition, Some striking examples of the gradual transformation 
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that had taken place in old tin vessels were exhibited, and the 
phenomenon of “ infection " was likewise diseussed. 

Monotropy was illustrated by the consideration. of “ explosive 
antimony,” а mysterious form of antimony discovered. in 1854 by 
Dr. Gore, of Birmingham, and prepared by electro-deposition from 
the haloid solutions of the metal. Unlike in the case of tin, there is 
here no transition equilibrium temperature ; at every temperature 
the metastable form of antimony changes to the stable form, 
becoming therefore Jess end les: explosive as time goes on. 

As typical eases of dynamite edlotropy, white and violet phosphorus, 
as well as tellurium, were cited. although the researches on the latter 
element are still going on in the lecturer's laboratory. 


Prof. J. А. EwiNG asked whether there was any connection. between 
the slow process of recrystallisation that went on in metals after strain 
and the phenomena described in the lecture. 

Dr. W. RosENHAIN referred to the allotropic forms of iron known as a, 
B. and y iron. И might be that the В form was а case of dynamic 
allotropy, and there was a possibility of mutual solution of the two forms 
within certain limits of temperature. The " infectious ". nature. of 
`` tinpest was of great interest and importance; analogous phenomena 
were to be found in the case of severcly-strained steel and in other 
instances. The volume-changes accompanied by disintegration that 
took place in some of the aluminium alloys were probably to be ascribed 
to allotropy. 

Prof. T. TerNER likewise drew attention to the possibility of allotropic 
forms existing in other metals, such as lead and zinc. 

Mr. J. №. HixcurEY said it would be of great interest to know whether 
there were any retarding agents that would prevent the metastable from 
passing to the stable states. He thought that lead acted in this way 
towards tin. 

Mr. G. T. HoLLoway asked whether tin could be prepared so pure that 
" infection " would not take place in it. 

Mr. W. В. BOUSFIELD remarked that spongy platinum deposited from a 
chloride solution containing only з; per cent. of lead was black and 
velvety. This might possibly be an ellotropic form. Не thought that 
in the case of antimony one did not have allotropy but a solid solution of 
minute quantities of chloride in the body of the metal. 

Dr. H. Borns believed that foreign substances had been found in the 
explosive form of antimony. 

Dr. E. Fer Mann referred to the mysterious giving way of lead sheet in 
acid chambers, which might be due to allotropy. 

Prof. E. CouEN replied briefly to the discussion. He did not think the 
recrystallisation referred to by Prof. Ewing had anything to do with 
allotropy. Replying to Mr. Holloway, he had experimented with tin 
containing only 44s per cent. impurities, He could not answer Mr. 
Bousfield's question. Тһе two forms might merely be different states of 
division, but he would look into the matter. Replying to Dr. Borns, there 
rere always traces of the acid of the solution from which it was deposited 
in explosive antimony. И was often overlooked that electro-deposited 
substances almost always contained traces of the solution mechanically 
enclosed. 


METROPOLITAN ASSOCIATION OF ELECTRIC 
TRAMWAY MANAGERS. 


A meeting of the members of this Association was held on the 5th inst, 
at the offices of the London United ‘Tramways (Ltd.), High-read, Chis- 
wick. W., when there were present :— Messts, А. Н. Stanley (managing 
director, London. Electric Railways and London United. Tramways) 
chairman of the Association, А. Coveney (Frith), С. Mittelhausen (Bexley 
Heath). К. Schofield (Leyton) W. С. Ullmann (East Наш). W. Murray 
(Walthamstow), A. Balfour (Dartford). W. E. Hammond and А. H. Pott 
(Metropolitan. Electric Tramways), А. У. Mason. (South Metropolitan 
Tramways), and Т. B. Goodyer (Croydon), hon. secretary, Apologies 
for absence were received from Messrs. Н. E. Blin (West Ham), H. 
Howard (Barking), and А, De Turckheim (secretary, Tramways а nd Light 
Railways Association). 

The party travelled in the company’s parlour ear to Isleworth, where 
they inspected, and were much interested in, the Falk system of rail 
welding, which is now being extensively carried on. On returning to the 
Chiswick depot, and after tea was partaken of, a business mecting Was 
held, and various matters discussed, the hon. secretary being requested 
to sive effect to the same on the lines expressed. Following an inspection 
of the repair shops and car sheds, and in respect of which information on 
many points of interest was kindly viven by Messrs. Knapp and Rozier, 
the party journeyed to Hammersmith, and entrained for Earl's Court 
station, where they were afforded the opportunity of inspecting the work 
in progress in connection. with the movable staircase which is being con- 
structed for the London Electric Railways. After an amount of careful 
stepping and ladder climbing, and terra firma being safely reached by all, 
the party proceeded to the Welcome Club at the Earl's Court Exhibition, 
where they were kindly entertained to dinner by Mr. Stanley, and where 
also, they were joined by M. James Devonshire, managing director of the 
Metropolitan Electiic Tramways, 

In expressing his regret at not being able to join the party earlier. and 
proposing a hearty vote of thanks to Mr. Stanley for his hospitality in 
entertaining the members to dinner, and whose great kindness to the 
Association is so much appreciated. Mr. Devonshire stated, that the visit 
of inspection which had been so kindly afforded that afternoon, could 
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Pn Braun&Co ttt a 299 Holmquist Electric VO **77 199, 216 
er Bristol Co MEE vss d . 3 Holophane, oes TEREE о 170, 193 
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SrAND NC. STAND No 
Post Office London Telephone Ser- Sun Electrical Co. ............ 104, 111 
VİCE ........... ——" MES ,92 Synchronome Со................... 
Post Office Telegraphs ............ 283 
Premier Electric Heaters ..... ..... 244 Tackley (IW. C) & Со. ............ 286 
Proctor, Jas...... VAS Gas Рр 23, 38 Tella Camera Со........... DOR — 
Purcell & Nobbs ..... cannes „.... 199 Thomas. Bertram. .............. 22. 39 
Tucker (J. Н.) & Со. ............ 78, 94 
Rapid Magnetting Machine Со...... 10 
Reavell & Со.................. cx 232 Unbreakable Pulley & Mill Gearing 
Renold, Hans ............... рока 290 On ou ota (ese "rcm 25. 36 
Reyrolle (A.) & Со.  ....... ees. 147 Union Cable Co. ............. . 181.182 
Rhodes (J.)& Sons ....... ..... 14, 47 Union Electric Co. ....... ..... 101, 114 
Ronald Manufacturing Co........... 248 
Rühl O- «svp asina „........... 224 . Vedovelli, Priestley & Co. ........ 56,67 
| Venner & Co. ................ 156, 157 
St. James’ & Pall Mall Electric Light Vickers Ltd. ......... Ka a bsc 241 
Qs sr seeks des 106, 109, 128, 131 
Samuel Bros. .................... 292 Walker. Horrocks & Со......... Jado 231 
Schaffer & Budenberg............ 21. 40 Wallach Bros. ................. . 28. 33 
Ship Carbons, Ltd. ........ Pn 58, 65 Wandsworth Electrical Mfg. Co. .... 244 
Siemens Bros. & Co...179, 184, 206, 209 Watson (Duncan) & Co. .......... 60. 63 
Silver Replating Powder Co. ........ 287  Waygood(R.)&Co. ............ 45. 97 
Simmonds Bros. .................. 160 Weil (L.) & Reinhardt ............ 224 
Simplex Conduits Ltd. ........ 148, 163 West. Allen & Со. ............ 202, 213 
Slingsby, H. С........ Su cx ed Uu. 279 . Western Electric Co. ........ — ОЁ, 72 
Smith, J. CICen .................. 239 Westinghouse Brake Со............. 6 
Spaenoletti Ltd. ........ р 49, 74 Westinghouse Cooper-Hewitt Co..... 82 
Sterling Telephone & Electric Co. 127, 132 Westminster Engineering Со. ...... 165 
Stern-Sonneborn Oil Со........... 28 33 Whipp & Воџгпе................ .. 183 
Stone (J. B.) & Co. .............. 230 Wiggin (H.) & Co. ....... — P 247 
Sunbeam Lamp Со............... 95, 68 Willcox (W. H.), & Со. ........ 177, 186 
Sunderland Forge & Engineering Wright & Wood ...... Y 129, 130 
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The managers direct special attention to Rule 5, as follows :— 


* Exhibitors, the nature of whose displays necessitates their showing 
goods of other manufacturers, agree not to advertise such makers! names 
either upon the article shown or upon their stands, unless such goods are 
manufactured by a fellow-exhibiting firm or are specitied on the space 
contract. Any contravention of this role will render the offending 
exhibitor liable for any damage that the Committee or the management 
may incur." | 
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National Telephone Co. v. Postmaster-General. 


Tho Railway and Canal Commission (Mr. Justice A. T. Lawrence, the 
Hon. А. E. Gathorne-Hardy, and Sir James Woodhouse) on Friday con- 
tinued the hearing of this casc. 

Mr. Е. Сил, was re-examined by Mr. Daxckwerts. Referring to the 
fire at the Bank exchange some years ago, caused by the switching on of 
the current on the District Railway, he said that there was no fuse at 
the time ; the work had not been finished, and the men had not com- 
pleted the work of moving the telephone cables. The railway company 
turned the current on as a result of a misunderstanding, and he thought 
he was right in saying that they accepted the liability and paid the 
damage caused. The telephone company especially protected circuits 
in close proximity to power wires and rails. It was effected by an 
adequate system of fuses. In the case of overhead wire there were two 
ways of protecting the telephones. The first to make it so that the 
telephone wires could not come down on the bare tram or electric power 
wire, and in the second place to prevent such an occurrence by means of 
fuses, во that if they did come in contact there would be no danger. 
here was really no danger in the face of these precautions in erectiug 
telephone or telegraph wire near overhead power systems ; in fact, the 
Р.О. had taken compulsory powers to attach their telephone and tele. 
graph wires to the trolley poles of the tramway and electric railway 
systems. ‘here are advantages т overhead wires for telephone work, 
chiefly оп account of clearness in transmission. He was referring to 
open cables, The audibility was not affected by reason of the cable 
being underground. | 

Mr. WM. Cook, assistant engineer-in-chief of the National Telephone 
Co., said he recollected по case of trouble arising owing to an electric 
power cable coming into contact with a telephone wire except the instance 
of the Bank exchange. A number of the company's lines were laid in 
proximity to electric railways, but no trouble ever arose. In the notices 
of rejection given by the Р.О. against lines laid along electric railways, 
there was no mention of tramways or light railways. As a matter of 
fact, he said, there were numerous lines or cables near electric tramways. 
Where the wires were bare wires carried on the trolley poles of a tram- 
way or light railway it was not only protected in itself but there was a 
Board of Trade regulation that the tramway or light railway company 
should guard its wires from any contact with the telephone wires. He 
could only remember one case of fire originating from telephone wires 
falling on trolley wires and that was at Liverpool. The dangers of 
accident from plant laid along an electric railway was no greater than 
from that laid along an electric tramway or light railway. His company 
had 7,235 miles of cirenit along the City & South London Electric Rail- 
way; between Westminster Station and the L.C.C. subway 2.667; 
and between the Borough and London Bridge 3,138. The crossing over 
or lying along an electric railway, he thought, was possibly less dangerous 
than crossing or passing along tramways or light railways. The lines 
luid along or near railway lines were suitable for the Post Office telephone 
service. He said that every call was responded to in an average of 5:5 
seconds, and he should be greatly surprised if the Post Office could equal 
that. He thought it was possible that the carriage of cables and wires 
along underground tunnels could be carried to excess, and the P.O., he 
thought, was doing s0. They were giving notice to " scrap" much 
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material which would be useful to the P.O., some of it immediately, and 
other parta that merely wanted a little adaptation. There seemed no 
doubt to witness that the laying of lines along electrie railways was quite 
safe if every possible precaution was taken to prevent the contact of 
the telephone wire with cables carrying current of higher tension. 

Мг. Н. Е. PansuaLL, D.Sc., gave evidence in support of the company's 
contention that any part of their works and plant adaptable to the service 
of the P.O. should be taken over and compensated for. Не thought it 
would be quite wrong to scrap things which could by any means be made 
useful. 

Mr. 8. Z. pe Ferranti, President of the Institution of Electrical 
Engineers, expressed the opinion that the most economical way and the 
most efficient way of taking over the work of the company would be ona 
purely engineering basis, and, he thought, that should be done by a 
process of gradual absorption of the exchanges and works of the com. 
pany. He admitted that much of the plant objected to could not be 
profitably taken over by the P.O., but contended. from his examination 
of several rejected and other exchanges, that much of the material in 
those exchanges could be profitably taken over by the Р.О. Не con- 
tirmed the view that there was a certain percentage of the plant in all 
the condemned exchanges which might be made useful by the P.O. and 
should not be rejected. 

Sir ALEX. B. W. KENNEDY, consulting engineer, said he had listened 
to all the evidence in the case. ‘There was some part of the condemned 
plant with which the Р.О. could not dispense, From his experience he 
gave illustrations of the difliculty of effecting even comparatively «mall 
changes in electrical distribution, although the change was effected very 
gradually, and from that deduced that а great. disturbance would be 
effected if the Р.О. suddenly took over all the company's business In 
one day. 

In answer to the ATTORNEY-GENERAL, Witness said there was по diff 
culty in connecting the wires to one exchange and disconnecting them 
from another. 

Mr. Justice LAWRENCE asked Mr. Danckwerts what was the position uf 
the Company in the matter 7 

Mr. DANCKWERTS said the Company would ask the Court to say that 
the whole of the notices of the P.M.G. covered suitable plant and none of 
the exchanges of the Company should be condemned. 

Mr. Justice LAWRENCE: We are in a difficulty. It seems to me that 
until we know what the Post Office scheme is, it is impossible for us t? 
come to a conclusion upon the matter. You are rather putting the cart 
before the horse. 

The ATTORNEY-GENERAL said, unfortunately, they had decided to put 
the cart before the horse when the case started. 

His Logbsutr said he did not think the Attorney-General shonld delay 
in bringing the case for the Post Office before the Court at the earliest 
possible moment. 

Sir Jas. WoopHovsE said, in his opinion, private wires must be taken 
over as а whole on the terms of the agreement—that was so far as they 
were suitable for the actual requirements of the Post Office service. 

The ATTORNEY-GENERAL said he had objected to the contention that 
if a cable contained one private wire and 599 other wires th» Pest Office 
must take over the whole cable whether the 599 other wires were good 07 
bad. Hf he would meet the difficulty the P.M.G. was prepared to pay for 
the private wire or its value or such wires in a cable as were gocd. put 
the only thing the Court bad to deal with, he submitted, was whether the 
plant objected to was suitable for the Р.О. service or not. The Cour 
could not say that a cable with one good wire and 99 bad ones was? 
cable suitable for the Post Office service. 

Witness said it was not possible to separate good cables from bad onts 
There was no question of unsuitability. | 

Мг. HAMMoNp V. Hayes, of Cambridge and Boston, Mass.. USA. 
said he was employed by the Bell Telephone Co. in 1595. ard until pe 
carried out their experimental work and scientific investigation. Jn 1907 
witness was appointed assistant chief engineer to the American Telegraph 
& Telephone Co., and he held that position until July, 1907. He un 
responsible largely for the types and styles of equipment to be employe 
by the telephone companies in America using the Bell system. Аш 
1907 he had been in private practice, but he still retained connection with 
the American company as general expert. With regard to the gysten 
adopted in America, witness said they began with an overhead. systems 
but telephony had developed to such an extent in the United States that 
in the centres of the large cities they had had to put their cables under- 
ground, From the centres the cables ext nded outwards in main artene 
laid underground, and then emerged for distribution purposes to aere 
cables, running along the sides of houses, the fencings of buildings. &c. 
In this manner, while some ot the system was underground a very Free 
proportion of it was overhead. ‘There was no difficulty in working that 
combination of underground cables with overhead wires. They corsi 
dered it a standard system and there were very few places in Americ 
where it did not prevail. They preferred it on account of its cheapne™ 
Their overhead system was very similar to the method of construction 
here. His company had about £6,000.000 invested in overhead lead- 
covered са ев. That figure did not include the cost of poles, &c SUP 
porting those cables. A completely underground distributirg gysten 
was a rarity in the United States of America. In regard to the commen 
battery and magneto systems, witness said that in America the number 
of switchboards with local battery installations were diminishing m the 
large and crowded areas; in fact in such ares the local battery exchange 
had practically ceased to exist. That was due to the large increase tn the 
number of subscribers, and the economy of time which might be effected 
in operation under the central battery system. 1t was really bri 
about by the necessity of putting in large switehboards in the place of ok 
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He did not agree that rubber-cased cables wore more dangerous owing to 
fire than lead-cased cables. His experience of firea was that in the case 
of a rubber-covered cable the fire might run a few inches and then go out. 
There had never been any question raised by the insurance companies 
with regard to the inflammability of these cables. In the American cities, 
generally speaking, his company obtained wayleaves and ducts free of 
charge. The people were only too glad to get the telephone system laid 
on. All the telephone exchanges in New York were on the common 
battery principle. They used to be on the local battery system, 
but they began to be changed about 14 or 15 years ago. Не thought 
the last one was converted about four or five years ago. but the 
change had been a gradual one. All the telephones in New York were 
under one company. and there was no competition in the city. So far as 
he knew the power of the telephone company in New York to carry on its 
business was unlimited. He could not tell whether they had to apply to 
the Legislature of New York State for a licence, but he should say that 
probably throughout all the States of America it was necessary for the 
telephone company to get a licence from the ruling authority in each State. 
Taking the affiliated systems of his company, he should say they had 
about 10.000,000 subscribers’ stations. 

In answer to his LonpsuiP, Witness said that with regard to spare wires 
the practice of his company was to put down a cable containirg as many 
wires ав they thought there would be subscribers for at a given point. 
Then canvasscrs went round to endeavour to get the number of sub- 
scribers estimated. Frequently, so energetic were these canvassers, the 
company had to supplement the cables. 

Mr. JAMES SWINBURNE said he did not think it was possible to make a 
sudden change-over from the Telephone Company's system to that of the 
P.M.G. It was difficult enough to do it in the case of a large exchange. 
but when it was proposed to do it т the case of all the exchanges the difti- 
culties were increased enormously. To carry out such a change properly 
some time must be taken over the process. 


‘he hearing was here adjourned. 
On Tuesday there was a consultation which lasted three hours, after 


ones in the big exchanges. When that was done they, of course, installed 
the common battery switchboard. They had never scrapped any ser- 
viceabls apparatus. Не might say that within the last five years there 
had been more local battery apparatus manufactured and installed in the 
telephone service than ever before, even in the days when the local bat- 
tery was the only system in use. The reason of that was that the business 
of telephony had developed in the outlying small towns and areas to such 
an extent that they not only needed all the local battery apparatus which 
they set free from the large exchanges to supply those small towns, but 
they also had need to manufacture a great deal more of it. In the small 
offices they used the local battery system practically exclusively. Of 
cours», apparatus out of date ог not serviceable through wear was scrapped 
but they had regulated their changes from the local battery to the com- 
mon battery system in the large exchanges, so as to set free the local 
apparatus as it was wanted in the country districts. The switchboards 
had been in service for years. The majority of the local battery switch- 
boards had had to be replaced because they had become too small to meet 
the demands of business pressure, and they had had to be replaced before 
they were worn out. In such cases they were used at small stations. 

Mr. Мовтох : Do you think it economical to effect а substitution from 
the local battery system to the common battery system in the London 
exchanges at one time rather than to do it gradually ? 

The ATTORNEY-GENERAL submitted that that was notrelevant to the 
point which the Court had to consider. И was not a question of what 
was the most economical system. 

His Гокознір : But is that not one of the elements which we have to 
take into consideration when deciding a question of suitability ? Surely 
commercial suitability is a thing which comes into the matter ? 

The ATTORNEY-GENERAL submitted that it was not relative to the con- 
sideration of the Court. The question was not what commercial men 
would do under the circumstances of the amalgamation of two companies. 
That was an entirely fallacious way of approaching the case before the 
Court. The only question really was whether the P.M.G. was justified 
in th» opinion he had formed that the plant in question was not suitable 
for the actual requirements of his service on a certain date. 

His Lonpsuie thought that surely the question of economy was one 
which the P.M.G. must properly take into consideration before making 
up his mind. 

Witness, continuing, said in his opinion, it could be an extremely waste- 
ful and almost wicked thing to scrap apparatus which was useful and 
could be used in connection with the service simply because it did not 
happen to be wanted at a particular time. | 

COUNSEL was proceeding to question witness with regard to the suit- 
ability of telephone Hines in the close proximity of high power cables when 

The ATTORNEY-GENERAL said he did not propose to contend that that 
particular objection was one which could be maintained. Subject to the 
condition that proper precautions for protection were taken, he agreed he 
did not think the objection could be insisted upon. He would suggest 
that if any difficulty aros? between the partics afterwards as to whether 
or not any particular cable was properly protected, some enginecr agreed 
upon between both sides should view it and decide the matter. The 
P.M.G.5 attitude was that he was bound to take precautions to ensure 
that any plant which he took over was properly and sufficiently safe- 
guarded, If that were done he would not raise any further point about 
cables or wires laid along, over. &c., electric railway lines and other elec- 


which, 

Th» ATTORSEY-GENERAL stated in Court that the partics had agreed 
upon the form of the declaration to be made. 1t would not be necessary 
to trouble th» Commissioners with the details, but the Court would be 
asked to make a declaration in the form egrecd by the parties. That 
would dispos> of everything before the Court—everythirg that had to be 
dealt with—preparatory to valuation being made at the erd cf the усаг. 
As to the degreg-of suitability under clause 4 of the purchas? agreement, 
that point was still open to be taken before the Court. 

Sir ALFRED Cripps said he understood the arrangement was that they 
should leave clause 4 as it was. It did not affect the agreement. 

Mr. Justice А. T. LAWRENCE said he was extreicly pleased that they 
had been able to come to terms. The Court (rusted the terms would 
enable the matter to be worked out upon tho valuation without further 
difficulty. There will be an order in the terms drawn up. 


London Electric Supply Corpn. v. Westminster Electric Supply Corpn. 


‘he Court of Appeal on Monday commenccd the hearing of this appeal 
by plaintiffs from a judgment of Mr. Justice Joyce (reported in THE 
ELECTRICIAN for March 10 and April 14). | 

The action arose out of a dispute betwcen the two companies as to the 
construction and cffect of an egreement entered into by them relating to 
the manegement ard working of the Westminster portion of plaintiff's 
undertaàki: g. Both companies were competing companies ,plaintiff 
company supplying alternating and defendants continuous current. 
Under the agreement. (dated May 4, 1910) which was sanctioned by the 
Board of Trade, defendant company, for.the consideration mentioned, 
took over the working of plaintiff company's undertaking in the West- 
mirster area until it was purchased by the local authority. Plaintiffs 
wished to restrain defendants from attempting to induce any consumer in 
th» Westminster area who took alternating current. to cease to take same 
and in lieu thereof to take defendant company's continuouscurrent, and 
secordly for a declaration that according to the true construction of the 
agreement, defendants were bound to supply electric energy by means of 
plaintiff company's alternating current to any consumer in the Westminster 
area who might apply to plaintiff company for a supply by alternating 
current. Mr. Justice Joyce held that defendants; by the agree- 
ment, purchased the r.ght to work and take the profits of plaintiff's under- 
taking in the Westminster area, and that there had been no breach by 
defendants of any of their obligations urder the agreement. Hence the 
present appeal of plaintiffs. | 

Sir А. Cripps, K.C., Mr. Gore Brown, K.C., and Mr. Austen Cartmell 
appeared for appellants ; and Mr. С. А. Russell, K.C., Mr. Younger, К.С. 
and Mr. S. Kennedy fcr rcspordents. 

Sir А. Cripps said the sole qucstion in the case was the construction of 
the arreement.. There were formerly. stringent. conditions against 

companie sin the same area assisting one another, asit was thought they 
might by doing it be acting to the detriment of the public. In 1908 ап 


tric power systems. 

Some discussion ensued, and on the suggestion of Sir Rurus Isaacs the 
Court decided to make a declaration that all telegraph lines in the 
proximity of high power cables were suitable, leaving it to the P.M.G. to 
point out any specitic cases which might aris: in which he was not satisfied 
with the precautions taken. 

Mr. Hayes, further examined, said that in America they had overhead 
tramway systems throughout the country, and in connection with their 
telephone system they had to make frequent crosses over the bare traction 
Wires in order to get their telephone wires from one side of the street to 
the other, бе. To avoid the risk of contact with the high-voltage traction 
wires, they covered their telephone wires with rubber and their cables 
where they crossed the traction line were supported in such a way that 
the probability of contact was reduced to a minimum, They also had 
protecting apparatus identical to that used in this country installed in the 
exchanges and that afforded complete protection against an outside cur- 
rent causing injury to the switchboard or telephone apparatus. He knew 
of no case whore the protective apparatus had failed in its function. 

Cross-examined by the ATTORNEY-GENERAL, Witness said that in 
America they avoided the use of the overhead system for the main ar- 
He had seen the Avenue exchange, and its 
System of overhead wires. They had nothing like that in America now, 
but they hid when he began business 22 years ago. There was a city 
ordinance against the use of overhead cables т the crowded centres of 
For their overhead distributing service they used lead-covered 
They also used indiarubber cables, which were 

He did not 
Their over- 


teries in the large cities. 


America, 
cables for the most. part. 
just as satisfactory as lead-covered cables for short lengths. 
agree that the lead casing was for giving greater protection. 
head lead-covered cables were identical with the cables used for their 
underground system and it was interchangeable, the object being to carry ! 
ths system on practically as a unit as far as it was possible. Не did not | act was passid by which powers were given to electr.city undertakers in 
agree that indiarubber casing for cables deteriorated rapidly in the air | London to come to terms as to stand-by supply and also to make 
from evaporation and chemical action because the indiarubber covering | arrangements as to management ard working in districts where two 

It was in virtue of that act that the two com- 


was wrapped round two or three times with another material. (Two | companies had power. : m ME 
panics came to terms as to the Westminster area. The question т the 


Pictures were here put in by the Attorney-General which had appeared in i » refuse t lv 

an English electrical journal. Th-s> witness described. as “ Very highly | case was whether defendant company were entitled о ге и Y Supp 
: ` : : : : А : $ . sir i ‘he ‘as demanded by con-: 

coloured indeed." He had not hims?lf seen anything quite like them.) ' alternating current through their mains when it wa у 


epe e — M —_ 


658 THE ELECTRICIAN, JULY 14, 1911. 


витегв. Mr. Justice Joyce had held. in effect, that upon the construction 
of the agreement there had been a sale by plaintiff company of their under- 
taking in the Westminster area and that plaintiffs had really no interest 
in the Westminster area. Whereas, the fact was that раш company 
still had large powers and rights in that area. The plaintiff company, by 
the agreement, had to be paid by defendants in proportion to the amount 
earned by defendant company hy the supply of alternating current in the 
Westminster area and plaintiff case was that defendants were not en- 
titled, under their powers under the agreement, to destroy the рало х 
chance of earning profits by the supply of alternating current. He con- 
tended that the learned judge had put a wrong construction on the agree- 
ment and that plaintiffs were entitled to the relief claimed. 

Mr. CARTMELL having followed on the same side, 

Mr. С. А. RessELL оп behalf of defendants supported the judgment 
in the Court below. 

At the conclusion of the arguments of counsel, the MASTER OF THE 
Rorrs gave judgment, and having referred to the material clauses of the 
agreement and sections of the Act of 1908. said that the agreement 
having been approved by the Board of Trade it was not open to either 
party to say that it was ultra vires. Speaking generally. what the agree- 
ment provided was that the entire management and control of plaintiff 
company's undertaking. во far as the Westminster area was concerned, 
should be vested in defendants, who should take all sums payable by 
customers of plaintiff company within the area, and that defendants 
should pay plaintiffs a fixed sum calculated on the takings of a prior 
year, which he would call in round figures £21,000 а year, and also 
guarantecing that at the expiration of plaintiff's Parliamentary powers, 
and the public authority aequired the undertaking of plaintiffs, that 
there should Бе at least £100,000 for the plaintiff company. There were 
also provisions as to the prices to be charged by plaintiffs for electrical 
energy supplied by plaintiffs to defendant company, but there was 
nothing to be done in the Westminster area by plaintiff company. Before 
Mr. Justice Joyce plaintiffs contended that defendants ought not to 
Bolicit or attempt to induce any consumer in Westminster who took 
alternating current to cease so to do, and the defendant company had no 
right to compete with them. That contention seemed untenable. and 
his lordship considered that it was not a case were defendants were to be 
deprived of right of competing with plaintiffs. There was nothing from 
beginning to end in the agreement which said it was not to be open to 
defendants to say to any customer “ you had better take the continuous 
current." He was quite satisfied that the judgment of the learned 
judge upon that point was right. Upon the second point raised he felt 
that Mr. Justice Joyce was also right, and that the appeal should be 
dismissed. 

Lord Justice FARWELL delivered judgment to same effect. 

Lord Justice KENNEDY, while feeling more difficulty upon the second 
point raised as to the declaration, did not see his way to differ from the 
conclusion arrived at Бу the other members of the court. 

The appeal was, therefore, dismissed, with costs. 


ы Smith v. Clothier. 


At Liverpool Assizes on Tuesday, before Mr. Justice Horridge and а 
apecial jury, Wm. Smith, electrician, formerly employed by Bootle 
Corporation, sued Mr. T. D. Clothier, the borough electrical engineer, 
for damages for libel. 

The alleged libel was contained in a report made by Mr. Clothier to 
his Electric Lighting Committee, and attributed to plaintiff's neglect a 
breakdown which occurred in the Bootle electric supply on Nov. 9 last 
‘саг, Plaintiff's case was that the report led up to his being ultimately 
dismissed from the post of switchboard attendant, which he had held 
for nine yars. Defendant pleaded that the report was not defamatory, 
that it was true and that it was written without?malice and ona privileged 
occasion. 

Mr. Милкв. for plaintiff, said that the breakdown occurred. in the 
afternoon of Nov. 9. at a time when defendant and his assistant engineer 
(Mr. Hudson) were present at a mayoral luncheon at the town hall. The 
breakdown lasted for half an hour. Plaintiff spent some time, without 
effect, in trying to ascertain the cause of the trouble, and the defect was 
ultimately located in the “ balancer switch " by Mr. Hudson. Plaintiff's 
contention was that he was in no way responsible for the mishap. 

PLAINTIFF said that when he was reprimanded he addressed a letter 
to the Electric Lighting Committee defending himself. but this letter was 
not read. 

In cross-examination he said he had told Mr. Clothier he would make 
some revelations about the clectricity station, but he did not intend that 
as а threat. Mr. Clothier secured him an opportunity of making the 
revelations he had spoken of, but on his solicitors advice plaintiff did 
not go before the Committee when he was summoned, 

James В. Нерзох, assistant electrical engineer at Bootle. said that 
the switchboard was in a defective condition at the time of the break- 
down. About 12 months previously it had given trouble. [t ought then 
to have been effectively repaired. but he could not say whether that had 
been done. Jn witness's opinion plaintiff had done the best he could 
with the materials at his command to deal with the breakdown. 

Replying to a question from his Говозни», Witness said that in normal 
circumstances plaintiff was a competent man for his work, but owing to 
his excitable and erratic nature he was not resourceful in an emergency. 

Mr. B. WoLFENDEN, a member of the Electric Lighting Committee, 
«aid that when plaintiff's. letter was received. by the Committee Mr. 
Clothier objected to its being read, 

In cross-examination, he said that plaintiff had been dismissed because 
he failed to attend the special committee called to consider the complaints 
he had made against Mr. Clothier. 


On Wednesday. the jury intimated that. having heard all the witnesses 
for plaintiff, they did not require to hear evidence for the defence, and 
were agreed that a verdict for the defendant should be returned. 

His Lordship said that there was nothing against Mr. Clothier. It was 
simply an action against the Corporation. Judgment was then entered 
for defendant with costs. 


Hartlepool Electric Tramways (Ltd.) and Others v. West Hartlpool 
Corporation. 

The Court of Appeal on Wednesday decided on the application of de- 
fendants to expedite this appeal and the 17 inst. has been fixed for the 
hearing of the appeal of the defendants from the decision of Mr. Justice 
Bray, reported in "нк ELECTRICIAN of June 20 (р. 477). 


Jones v. Reorganisation & Control Syndicate and Another. 


In the City of London Court on Wednesday Мт. S. А. Jones sucd the 
Reorganisation & Contr! Купа. (Ltd.) and Mr. Demetrius J. Delyannis 
(otherwis? De Lyann), editor of the “ Cosmopolhtan Firancier, for the 
return of £45. Delyannis did not appear. 

Мг. 5. GoopMAN, for plaintiff. said his client. Ва paid defendant 
compiny £45 for 40 shares (at 224. 6d. each). It appeared. that the 
London Electrobus Со. (Ltd.) was taken over by deferdant company. 
Plaintiff had a considerable holdirg both in shares avd debentures in the 
Electrobus Co., which ran seven or eight omnibuses in the London streets 
between 1906 and 1909. ard in the hitter vear got into diflicultics. In 
July. 1909, defendant syndicate was registered with a capital of £10,000 
in £1 shares, without any articles of association. The chief proinoter 
was Mr. Delyannis or De Lyann, who sont out a circular inviting the old 
shareholders of the Electrobus Co. to subscribe to defendant syndicate. 
Delyannis, who was managing director of the defendant company, spoke 
of the " splendid results “` of the three months’ working of the omnibuses. 

Mr. Osnons, for defendant company. said plaintiff might have а case 
against Delyannis, but there was pot the shadow of a case against the 
company. Defendant company bought the emnibusts from the trustees 
for the debenture holders and they ran. them until the High Court 
stopped them. И plaintiff won all the other shareholders could bring 
similar actions. 

Judge RENTOUL, K.C., said he could not help that. He had no doubt 
whatever there were material misrepresentations, and he found for 
plaintiff with costs. Whether the judgment would be worth anything 
or not he did not know. 


PARLIAMENTARY INTELLIGENCE. 


—— 
COAL MINES BILL 


The Grand Committee of the House of Commons, presided over by Mr. 
E. Wason, has continued the consideration of this Bill. 
On Tuesday, clause 41, which deals with the means of signalling m 
shafts, wasamended by the substitution of 25 yds. for 50 yds.. so as to pro- 
vide that every working shaft, and every shaft in the course of being sunk. 
should, if exceeding 25 yds. in depth and not exempted in writing by the 
inspector of the division, be provided with some proper means for 
communicating distinct and definite signals from and to the bottom of the 
shaft, and from and to every entrance for the time being in use between 
the surface and the bottom of the shaft to and from the surface. — 
Clauses 42 to 46 were postponed and clause 47, relating to apparatus 
on haulage roads was, with some amendments, agreed to, clauses 48, 4) 
and 50 were also passed. Р 
On Wednesday the Committee disposed of clauses 51, 52. 53, 54, № 
and 56. These clauses relate to signalling, telephonic cominunication, 
fencing of machinery, &e., and were agreed to after some amendment. 


e — - — —— o 


Corporation of London (Bridges) Bill.—On Tucsday the House of 
Commons Committee to which this Bill has been re-committed com- 
тепсей the reconsideration of the Bill, which secks authority to con- 
struct the St. Paul's Bridge over the Thames and a thoroughfare north 
and south of the bridge. with tramways, and engineering ard archi- 
tectural evidence was given on behalf of the Dean and Chapter of St. 
Paul's. 

On Wednesday Mr. М. Fitzmaurice. chicf enginecr to the London 
County Council, said he considered the width proposed for the new 
bridge and its approaches was adequate, and that the centre of th: 
roadway was the best position for the tramway. 

The Chairman subsequently arnourced that the Committee were of 
opinion that the scheme for the construction of the bridge. including 
the approaches, was, both in respect of architectural design and con- 
venience of traffic; the best adapted to publie needs and the best suite 
to the character of the site, and the Committee would report to the House 
accordingly. 

Telegraph Construction Bill.— he Select Committee on this pill 
will include Mr. Harwood- Banner, Sir Henry Norman and Mr. Herbert 
Samuel. 


Winchester Corporation (Electric Supply  Bill.— This Bill has 
been read a third time in the House of Lords. ‘The measure has been 
through the House of Commons. 


Sidmouth Gas © Electricity Bill.—This Bill was read a third time 


in the House of Commons on Wednesday, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Ashburton.— Mes3rs. Ferguson & Co. have intimated to the Council 
that they will apply for à provisional electric lighting order for supply- 


ing electricity in the district. 
Barnet.—The sgreement between the Council and the North 
Metropolitan Electric Power Supply Co. has been revised as follows : 
This agreement to be for eight years, an annual sum of £685 to be paid 
in respect of the lamps mentioned in the schedule, and the clause as to 
the lighting without extra charge. during Barnet Fair to be excised. 
In the event of a reduction taking place in the charge to ordinary con- 
sumers, a proportionate reduction is to be made in the charge to the 
Council, who will consent to the erection of feeder pillars; all matters in 
dispute to be disposed of by arbitration, the clause as to free wiring con- 
tained in the existing agreements to be abrogated. The Council will 
apply for a provisional order for Arkley, and will then transfer it to the 
Company, which will pay all expenses incidental to the application. 


Barrow.—The electric supply mains ere to be extended to the 
Bigger Bank district, at a cost of £407. 

Beckenham.—The salary of the resident electrical engineer (Mr. 
J. E. Tapper) has been increased from £300 to £350 per annum. 


Birmingham.—In consequence of the passing of the Greater 
Birminghem Bill the Tramways Committee are considering a com- 
prehensive scheme of tramwey extensions and improvements. 


Bradford.—Oa Tuesday the Corporation decided, on the recom- 
mendation of the Tramways Committee, to apply to the Board of 
Trede for a provisional order euthorising the Согрогг доп to use rail- 
less trolley vehicles on two routes within the city. 

The goncral manager of the tramways is to consider and report as to 
what districts of the city might be profitably s»rved by the rail-less trolley 
system, dealing particularly with certain snegested routes. 

The Chairman of the committee (Mr. R. Priestley) said that all sugges- 
tions for trackless routes would be carefully considered. It was the hope 
of some members of the Committee that a circular route might be estab- 
lished, opening out more of the general system. The rail-less system was 
only in its infancy, but the Committee were satisfied that the vehicle in 
use was ranning satisfactorly, and that there was a good future for the 
System, 

Toe Electricity Committee propos» to extend the supply mains from 
Eecleshill to Apperley Вещи at a cost of £4,145. 

Brighton.—-The Council hwe adopted a recommendation of the 
Tramways Committee to appoint a deputation to visit Bradford and 
Leeds to inspect the reil-less trolley system of trection. 

Carnarvon Castle.— n connection with the Investiture of the 
Prince of Wales yesterds.y (Thursday), Carnarvon Castle had under- 
gone various improvements end repairs. including the installation of 
the electric light, Current is taken from the meins of the local 
electricity works. The tots! candle-power provided throughout the 
castle is 10,000, and nearly al!l the lighting arrangements are intended 
to be permanent. There is elso a complete telephone and bell 
installation. The whole of the work was entrusted by the Office of 
Works to the National Electrice Construction Co., and wes carried 
out by Mr. D, О. Evans, the company's manager and engineer for 
North Wales, 


Cheltenham.—The Corporation will apply for a provisional electric 
lighting order for the parishes of Bishop's Cleeve, Southam ала 


Brockhimoton and Woodmancote. 

Doncaster.—An inquiry was held on Wednesday into the applica- 
tion of the Corporation for sanction t » borrow £12.000 for extensions 
ot the electricity works, 

The Town Clark (Mr. Tovey) said that the outstanding loans on the 
electricity works amounted to 547.100. 

The inspector (Mr. T. €, Ekin) remarked that some of the works for 
which the additional loan was asked had been commenced. Не asked if 
any of the work was outside the area under the order. 

The Town Clerk said that some of the work had been commenced, and 
some had been done outside the area of the order. £337 had been spent 
on lighting Bentl:y-road, the reason being that there was a large colliery 
sunk a mil? and а half from the borough boundary on the Bentley side. 
Pressure was brought to bear on the Corporation by Doncaster Rural 
Council, and they had in view that some time Bentley would be part of 
the borough. Of the 412.000 a sum of £1,899 was for excess of expendi- 
ture, and the balance was for generating plant, mains, meters, &e. £8,210 
was required for a new turbo-generator, alterations to coal bunkers, бе, 

р The inspector said he did not think the Board would sanction borrow- 
ing powers for meters. They strongly objected to the excess expenditure, 


oi 9 eiie — — —— —— 


and he had no doubt the Corporation would reccive a strong letter from 
the Board about it. 

Dover.—The salary of the borough electrical engineer (Мг. L. W. 
Woodman) has been increased from £425 to £475 per annum. Мг. 
Harpur, mains superintendent, and Mr. Smith. works superinten- 
dent, have been granted increases of £25 per annum. 

Electrical Trades’ Benevolent Institution.—The following sub- 
scriptions and donations were received from 31st May to 30th June 


1911 :— 


Subscriptions. Donations, 
J. Y. Fletcher........ ie ee уалә ee ere es beak 1 эс ооо == 
Eckstein, Heap & Co. estos TTE == ee, оо 5 0 
Brook, Hurst & Со. ........... аа, Ор eer — 
J. & H. Grevener ....................... К — баса wd uu 
J. W. Mumby.. *»›зәза оо» е фороса оозоооо сне о avra) e. ° 0 6 0 
Н Lotery бое cid d es US EAS i — > ‚220 
Gillespie & Веа1ез....................... : — ака E Ө 
Frederick Smith & Со. ...... Seton Sede und «2 2 Qais : — 
T. W. Lench, Ltd. ............ ая Й — — 220 
Morgan Crucible Со.................. TN — зан. o d. О 
Brown Bayley's Steel Works ....... аи — Ир NE 0 
Robert Kearsley & Со................... $ — V vaa 1 1 0 
J. Yates & Co., Ltd 4 9. E EE ERE EEI EEEE Й —. Й " 1 1 0 
МЕСО Со ceex vae Ness uersa e s — „..... 1-1 0 
Joseph Breeden & Со, .................... De 72:0 a vas -- 
Martin, Earle & Со...................... с — А . 330 
Walter Scott, Ltd. ossis ess coa rtu боев ‘ — cues 22 0 
Brecknell, Munro & Ковегѕ............... Ў ME 110 
R. Lynen еләге 99 399€ e*.009* 9499292 эз» оо о оо 1 1 0 €» * 9. • REL 
Pritchetts & Gold ee ee ee ee ооо оо вое о о о о 1 1 0 ° e = 
£8 8 0 £25 10 0 


Folkestone.—' The Council is to enter into an agreement with 
Folkestone Electricity Supply Co. as to the electric lighting of the 
roads on the West Cliff estate, at £3. I5s. per lamp per annum when 
the total does not exceed 20. and £3. 103. when the total exceeds 20. 


Hendon.—'l'he agreement between the Council and the North 
Metropolitan Eleetrie Power Supply Co. for the electric lighting of 
High-street, Edgware, has been sealed by the Council. The surveyor 
has been instructed to report as to the total cost of lighting the 
hospital by gas and by electricity. 

Hornsey.—The Council have adopted a recommendation of the 
Electric Supply Committee to appoint an electrical engincer to 
advise the Council as to the tvpe of plant to be adopted for the pro- 
posed extension of the electricity works. 

Inquest. —An inquest was opened at Swalwell on Tuesday into the 
death of Robert Cragg, an electrician, who was killed at Swalwell 
Colliery, near Newcastle, on Saturday lest. 

William Oloman. joiner, said that he and deceased were preparing to 
start the motor which worked a pump in the Brockwell seam. Deceased 
had not put the switch on, but he touched the switch casing. and received 
a shock which proved fatal. Witness tried artificial respiration without 
success, Deceased had india-rubber gloves with him. He had the left- 
hand glove оп. At the time of the occurence witness thought deceased 
would be opening the door of the switch to find what was the matter. 


Deceased should have had both gloves on. 
Arthur С. Booker, electrician, stated that the voltage of the current 


was 440 alternating., He noticed that the back of the switehboard was 
off and no earth wire was conneced to the pillar, and one of the contacts 


was askew. 
The Coroner said that as it was possible that H.M. electrical inspector 


of factories might desire to attend the inquiry he would adjourn the in- 
quest for a weck. 

| Islington ( London).—London County Council have agreed to sanc- 
tion £5.500 of the £6.500 loan recently applied for by the Borough 
Council. 

Leyburn.—' The Rural Council have authorised Mr. Sykes of 
Middleham, to erect poles and wires for the supply of electricity for 
publie and private lighting in Middleham. 

Linlithgow.—Mr. Geo. Balfour has given notice of intention to 
apply for a provisional order. 

Llanelly.—'l'he Llanelly and District Electrice Light & "l'raetion Co 
will apply for an electric lighting order to extend their area of supply 
to Burry Port and Pembrey, and to Loughor and Dafen. 

London County Council.—On Tuesday the Parliamentary Com- 
mittee reported that, presuming Part IH. of the National Insurance 
Bill was applicable to the Council's staff who came within the 
definition ot workmen, there were 10.694 drivers, conductors. motor 
men, &e., who would come Tithin Part I. of the bill and 3.094 who 
would come within Part IL. and as an employer the contributions 


would cost the Council £7,000 a year. | 
Kast India Dock-road Tramwuys.—WVhe Highways Committee recone 


mended a capital expenditure of ERBO for the extension of the tram- 
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ways in East India Dock-road to the county boundary at Barking-road, 
bridge. Itis proposed to instal the conduit system.— Postponed. 

Seren Sisters-rouad. ramways.—l'he. sime Committee also recom- 
mended the expenditure on capital account of £18,150 for the adaptation 
of the underground conduit system of electric traction of the tramways 
between Stroud Green-road and Green-bines, and the construction of a 
junction line. —Adjourned. 


Marylebone (London)—The whole of the public lemps in the 
borough have now been converted to electric light. 

The Electric Supply Committee report that, subject to notice, the 
period of the Council's agreement with Mr. Arthur Wright, consulting 
engineer to the Council, would terminate at the end of March next, and 
they had decided (subject to the usual sanction) to give notice to Mr. 
Wright accordingly. The Council would still be able to have the benefit 
of Mr. Wright's advice in а consultative capacity if desired. 

Oulton Broads.—Some time ago the Council decided to enter into 
an ngreement to take è supply of electricity in bulk from the Ezst 
Anglian lce Co.. but this resolution hes been rescinded in favour of 
а scheme for the purchese of the undertaking of the Oulton Brozd 
Electricity Co.. which is supplying current in the district. The pur- 
chase price of the plant (without the generating stetion) is 1.300. 
and the company undertake to supply the Council with electrical 
energy at 230 volts at the following retes: Up to 20.000 units per 
annum at 21d. ; 50.000, 21d. ; 100,000, 2d. ; 200.000, IZd. ; above 
200.000, 11d., the contract to be for 25 years, with ал option to the 
Council to take over the generating plant et 15 years at i volustion. 
The company would gecept payment of the £1,300 in instalments to 
be spread over 5} yeers. 


Poplar.—The electrical engirecr (Mr. J. Н. Bowden) reports that 
an expenditure on feeders is necessary for next winter's heavy load, 
at a cost of £1,280. There will 2155 be extensions of the distribu- 
tion network, meking the totel cost of extensions for the year 
£6,635. 

Rotherham.—The Board of Trede has issued an order giving the 
Council power to supply electricity in Greasborough. 


Scarborough.—The Streets and Buildings Committee have 
approved the estimate (about £6,000) of the borough engineer (Mr. 
W. H. Smith) for teking up the rcl: ond reinststing the highways 
now oceupied by the electric tramway tracks, and the engincer was 
instructed to forward the estimste tu the Trackless Tramweyvs Co., 
who are negotiating with the юз? trz;mwoys company es to tuking 
over the tramway service. 


Sheffield.—The Tramways Committee recommend the City Council 
to obtein powers in their next Porlismentary bill to extend the 
tramways in eight directions, end slso to run rail-less electric carson 
roads connecting some of the outlying suburbs. The recommenda- 
tions were accepted. 

Owing to the increasing demand for electrical energy Юг 
power and lighting. the manager of the electric lighting deport- 
ment (Mr. S. E. Fedden) recommends the Council to sanction the 
expenditure of £61,000 on extensions of plant, “е. 

Mr. Fedden states that the regular demand upon the works is from 
8,500 to 9.000 kw. and there is an Increase of 2.000 kw. each year. Next 
winter he anticipates that even with the new plant now under construction 
he will have no margin, and no time should be lost in placing the order 
for plant, which includes £16,800 for three new boilers and accessories, 
£2,500 for three economiscrs, 83.800 for pipeweork, £20,000 for one 4,000 
to 6,000 kw. turbo-alternator, £4,000 for switchboard, £980 for machine 
cables, and £9,275 for buildings. The matfer has been referred to the 
Finance Consultative Committee for repor.. 

A proposal to employ overhead wiring in connection with the 
extension of street lighting to Attercliffe lies been referred back. 


Turton.— The Council have applied for sanction to ù loan of £4,500 
for distributing eables, house services, &с. 


Wholesale Hardware Club.—We have received a сору о: а booklet 
issued by this Club, which contains a short history of the Club, list 
of members and other information. 

The President for 1911 is Mr. Chas. Churchill, and th? honorary council 
for the current year include Messrs. К. Allwood (General Electric Co.), 
J. Scott Balfour (J. P. Craggon & Co.), Е. А. B. Lord (W. Е. Dennis & Co.), 
S. Ewart (Ewart & Son) and other gentlemen prominent in the hardware 
industries. The hon. secretary is Mr. das. Keeves and the secretary Mr. 
В. Cooper, and the offices are at Royal London House, 14. Finsbury-sq., 
Е.С. The annual subscription is two guineas and the Club has depart- 
ments to deal with insurance, debt recovery, legal work and other matters 
of considerable importance to the trades comprised in the hardware and 
allied industries. The social side doesnot appear to have been neglected, 
and meetings of the various sections are frequently held at the offices to 
discuss trade matters. No doubt the Club will sirve a very useful purpose, 
and when properly organised should be of considerable advantage to its 
mem bers. 

Will.—Mr. E. Boulnoie, chairman of the Central Electric Supply 
Co, sad s director of the Westminster Eleztrie Supply Corpn.. and 


of the Calcutta Electric Supply Corpn., &c., left estate of tke gross 
value of £55,157, of which the net personsity has been sworn at 
£43,941. 


Wireless Patents Litigation.—-With regard to statements that have 
appeared as to proceedings commenced ageinst the Marconi Inter- 
national Marine Communicstion Co. (Ltd.) by the Lodge-Muirhead 
Wireless & General Telogra ph Куда. (Ltd.). Messrs, Coward, Hawskley, 
Sons & Chance. solicitors to the Merconi Companies, notify that pro- 
ceedings had been instituted by the Merconi Со. against the Lodge- 
Muirheed Synd. prior to the ection {Кеп by the Lodge-Muirhead 
Купа. 


Wireless Telegraph Notes.—A wirelces station hes been erected at 
Swekopmund by the militzry cath oritics. Steamers of the German 
East African line have cl been titted with wireless apparatus and 
messages ere frequently interchsnecd between these vessels and 
Swakopmund. 

It is reported thet negutistions sce proceeding between the Aus- 
than Wireless (Ltd.) ead the Federal Government for a licence to 
allow the syadicate to esteblich end operete for commercial purposes 
г temporery wireless stetion in Melbourao. The rates to be charged 
for wireless messages received in or to be sent to Australis are (it is 
further stated) under consideration. A fixed minimum fee for each 
message ів suggested. probe bly è minimum of bout до, for a message 
of four or five words, with on extra chorge of Is. or 16. 3d. for each 
additions! word. 

At the Investiture of H.R.H. Prince Edward ss Prince of Wales 
dt Carnarvon yesterds.y two wireless telegraph stations were estab- 
lished, equipped with Merconi виз. One wes situated within’ the 
precincts of Caernarvon Castle and the second in the neighbourhood 
of the Yeomanry camp. These stations were slso in communication 
with the Royal yacht and the vessels of the Fleet stationed at Holy- 
head, end with the comp of the Western Division. The sets of 
apparatus are the property of the Westmoreland end Cumberland 
Yeomenry, end ere similer to the sets which are now in general use 
in military operstions in this country. | 

The Postmaster-Generzl has issued s notices that rediotelegrems 
can now be hended in et eny telegraph offies in the United Kingdom 
for transmission t» ships equipped with wireles: telegranh apperetus, 
at г сотре of I0ld. por word without © minimum, or 21d. with a 
minimum of 2—], or 5d. with г minimum of 2—8. in each cose. for 
messages to chips meking А уо voyores. When chips have 
passed out of range of the Post Offices stations they ere oeosptod for 
transmission through the Marconi Co.'s long-distene2 tation ot 
Poldhu at 35. & word without s minimum. Radiotelegrams ore skio 
accepted for transmission to ships through wireless stetions abroad. 
Information on the bubjcet can be obtzined ot any telegraph office. 


York.— The Council in committee have adopted recommendations 
to construct tramways to the Bichopsthcrpe-road district st £16440, 
and to Heworth at £25,263. 


Electro-Harmonic Society.—-The W. Е. Lene Testimoniz! Fund.— 
The presentation to b» made to Mr. Lane т recognition of his long 
and excellent serviees to this Society will be made on the occasion 
of the first concert of the ensuing season. The action of the executive 
committee in proposing this testimonial to Mr. Lene hs: received 
the cordial cpprovel of the members when making their donations. 


Outing.—The employés of Messrs. Bruce Peebles & Co. selected 
Crieff this yeer for their голла outing. The perty numbered over 
400 and wes favoured by the best of westther, Sports sud prizes. 
drives, welks, golf, &c., were enjoyed, the outing proviny most 
succeusful. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate” says the Cis Elec- 
trica del Norte has applied to the Municipality of Santiago del 
Estero for an electric tramway concession. | 

_ Mendoza Government has approved plars for electric tramways in the 
eity of Mendoza, under the concession held by the Electric Light & Power 
rus and thy concession for water power has been increased to 1.000 itr. 

| The Governmert have accepted the propesal of the Lacroze Tramway 
( ө. (Buenos Ayres) to extend their lines to Campo de Mayo. 

Lus Gia Fra 100- Argentina de Electricidad has applied to Government 
for authority to increase the capital from. $38,000,000) to. $10,000,000 
(paper), and to issue debentures (in gold or paper) in Argentina (et 
abroad. The company was formed a few months ago to purchas» thr 
electricity supply works at Salta, and has since purchased the Lemowstne 
concession for a station at La Plata, the construction ef which will shortly 
commence, It is stated that it has also acquired a controlling interest 
1! the Angio- Argent ne Electricity Со. which owns stations at Concordia, 
E Uruguay, Guil eus zchn (yas apd electric). Chascomus ane 
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the number of overtime days per year, or by allowing such hours as have 


* Philipp, Holzmann & Со. have obtained a contract from the Anglo- 
Argentine "Tramway Co. for the construction of the underground railway 
between Plazas Once ard Mayo (Buenos Ayres). 

" Australasia.— Continuing its sittings at Melbourne. the Metro- 
politan Traffic Commission took evidence trom Mr. W. J. С. Riddell, 


chairman of the Melbourne and Metropolitan Board of Works. 

Мг. RrppELL said he was in favour of municipal, as against State 
contro] of tramways. Surplus.s from the tramways should be retained 
for tramway us:s, ard should rot be diviccd amongst the municipali- 
ties. After a sufficient sir kir g furd had been built up the remainder of 
ihe surplus:s should. be devoted to r.ducirg fares. He thought. the 
supply of electric power for all publie scrvices in Melbourne should be 
carried out by one authority. 

Mr. J. TURNBULL (super.ntendirg cnginecr of the Melbourne Tram- 
way & Omnibus Co.) said electrical machinery could beused to drive the 
company's cable cars, but he could not see what economy there would be. 
With steam power the speed could be increased, but the machinery 
would have to be altered. The company's leas? expired т 1916. 

Mr. W. CALDER (civil engineer to Prahran Council) said there were 
three street miles of cable trams ard two of electric trams in Prahran. 
He was opposed to centre poles, ard to ovcrhead wires in the principal 
streets, апа he favoured municipal as opposed to State control. 

The Commission subsequently visited Sydney, where Mr. JOHN 
KNEESHAW (tramway traffic superintendent and member of the Tram- 
way Advisory Board) said, in evidence, that the Board dealt with tram- 
way proposals involvirg а less expenditure than £20,000. All the 
purely tramway lines in N.S.W. were controlled by the State, except 
two miks from Rockdale to. Brighton-le-Sards. The tramways in 
Sydney and suburbs were equal to 184} miles single track. mostly elec- 
tric, and th» question of converting the 17 miles of steam tramways on 
the outskirts of Sydney was under consideration. The revenue was 
£1,090,009 last year and the debt outstanding was £4,335,000. 
vas а о per cent. return on the capital. ‘Tne electrical system overcame 
arash of traffic more readily than the cable system, being more flexible. 

Austria-Hungary. — Tho ~ Oesterreishiseher Zentral-Anzciger ” 
states thst Budapest municipal authorities intend to establish an 
electric power plant with a capacity of 10,000 kw., at а cost of about 
£416,000, and the owners of the Budapest Electric Railway have 
applied to the loca! authorities for permission to extend their genc- 
rating station on the bank of the Danube. 

A syndicate Баз been formed at Góiz to erect electric power works, 

Herren Ignaz Rüsch and Leopold Rhomberg, of Dornbirn, have sub- 
mitted to the Water Rights Commission a project for the use of the 
falls of the Leiser between Gmund and Seebach for the generation of 
electrical energy at Spittal (Carinthia). 

Chili—Scniores Juan Bersano and Мао Farinelli hive secured а 
10 years’ concession for the construction and working of an electric 


tramway in Valdivia. 

Customs Duties. —4A recent supplement to the Australian Customs 
Tariff Guide states that the following duties ere levieble on imports 
into the Commonwealth :— 

Electric bells (brass or gunmetal) 39 per cent. (British goods 25 per 

cent.) ad val. ; brush holders for dynamos, 29 per cent. (British or 
other). 
According to a recent decision, paper tape (in rolls) for use with 
telegraph machines is subject, on importation into British South 
Africa, to import duty of 3 per cent. ad val., under the General Таги}, 
British goods are subject to 3 per cent. rebate. 

France.— (Consular reports ctate thet work in completion of the 
Bassin Loubet at Boulogne hes slezkened. The quays (900 metres 
In length) are to be supplied with 20 electric cranes. 

In the Lyons district the factory svstem has, in great measure, super- 
ceded family looms, but at St. Etienne and adjacent districts the family 
workshop holds its own. Here electrice power сап be adapted to the 
ribbon looms with little disturbance or reconstruction of the machinery, 


While in the case of picce goods the rebuilding of the entire loom mecha- 
А trimming (passementerie) hand loom 


There 


nism is said to be necessar v. 
ean be converted into а power loom for £12, the conversion of a picce- 
goods loom being from £56 to £60. This accounts for the modest success 


that has attended the efforts in Lyons of a society formed for the purpose. 
The number of small power looms at Lyons has only increased from 343 
in 1905 to 381 in 1909, whereas at St. Etienne the conversion has been 
very successfully carried оп. In the Loire and Haute Loire there are 
about 33,000 looms, of which 5.000 are in large works, while the remain- 
der are in small private workshops. Of these 28,000 looms about 12.000 
are driven by electricity. The operation of the law of March 30, 1900, 
relating to hours of labour is said to inflict. some hardship on the silk 
industry dependent for their motive power on electricity generated. by 
Water, as storms, low water or frosts sometimes interfere with the flow 
of the water and cause a stoppage of work for several hours. The law, 
however, not only restriets the working dav to 10 hours, but makes it 
obligatory on the factory owner to fix beforehand and post up on his 
premises the hours during which his works are open and the various 
intervals for rest, with the time at which they begin and end. These 
Irregular stoppages affect. adversely those who depend on the hydro- 
electric works for their power. Many factory owners have agreements 
with the electric power companies for a term of vears, and some ingenuity 
has been expended in devising expedients by means of which they may 
make up time lost by these stoppages of current while keeping within 
the law. It is hoped that the regulations may he amende 1 by increasing 


been lost owing to the interruption in power supply to be made up on a 
certain number of subsequent days without being reckoned as over- 


time. 
The building of steam engines for industry purposes has been declin- 


ing for some years, owing to the growing competition of electricity gene- 
rated by water power in the Alps and transmitted to Lyons by overhead 


cables. The manufacture of electric cables and wire is in a flourishing 


condition. 

Electricity has been substituted for steam as the motive power of the 
Lyons waterworks. 

There has been considerable opposition to the scheme for the construc- 
tion of a barrage across the Rhone at Genissiat, below Bellegarde, a lake 
covering 900 acres and extending to the Swiss frontier, and a waterfall 
with a fall of some 220 ft., to generate 170,000 n.r. of electrical energy, 
Which it is intended to transmit to Paris. Two rival schemes have been 
formulated, and are receiving considerable support Jocally. Опе was 
presented by the French company who are actually using the natural 
fall of the Rhone at Bellegrade (50 ft.) for generating electrical energy 
Which they distribute to consumers in the Departments of the Ain and 
Savoie. This scheme involves the construction of a large barrage on the 
site of the existing dam, above the Perte du Rhone, which would not be 
destroyed as in the Genissiat scheme. Power houses would be con- 
structed at Coupy, close to the barrage, and at El vise, and these, with the 
existing station at Bellegarde, would be capable of generating nearly 
200,000 H.P. in summer and 100,000 н.р, ai low water in winter. "The 
second scheme, formulated by another French company, is more in the 
nature of à complement to the first, and contemplates the construction 
of another barrage creating a second smaller lake 3 miles in length, 
below the larger one, and forming a fall some 65 ft., capable of generating 
a minimum of 30,000 н.р. The energy thus produced would, it isthought, 
lead to the erection of electro-metallurgical and electro-chemical works 
in the area served. These alternative projects are regarded witli moro 
favour locally than the Genissiat scheme, | 

The Government will shortly erect, at an estimated cost of £40,000, a 
large power house on the River Drac (Isre) for generating electricity 
required for working a new railway to be constructed by the State from 
La Mure, the coal mining centre, to Gap (Hautes Alps) on the Paris, 
Lyons and Meditezrancan Railway from Briançon to Marseilles, connect- 
ing up the coalficlds directly with the chief French shipping port. 

The expecimental installation at Lyons of the Lorimer automatic 
telephone system, originally designed to last 12 months, was prolonged 
for another vear, and only came to an end towards the close of 1910, 1t 
is stated that " the unqualitied success of the experiment after so tho- 
rough a trial was signally proved by the reluctance displaved by the 200 
persons who had been provided with the automatic apparatus to return 
to the ordinary service. There does not, however, appear (according 
to the report mentioned) to be any immediate prospect that the State 
will adopt the Lorimer system, though the question is still under con- 
sideration. | | 

Experiments are being made by one or two of the colliery companies 
in the district in the generation of electrical energy by low grade coal. 

There is a tendency towards the creation of small home workshops in 

the country districts round Roanne, with electricity as their. motive 
power. 
German South-West Аїгіса.— А consular report states that land- 
line telegraphic communication (at 3d. per word) has been opened 
from the Union of South Africa to Germen South-West Africa. In 
the other direction the charge is «bout 3.4. per word. There is a 
good telephone system in the Protectorate, embracing about 50 
town; and villages. | 

India,—** Indian Engineering " ststeo thet the Jomelpure loco- 
motive workshops of the Ем Indiea Койу are now maaufzc- 
turing © three-phase auto-transformer in three units, and an e.h.t. 
single-phase tranformers for use in the testing and ealibration of 
electricity meters, Кс. 

The South Indian Railway Co. have purchased a 25 н.р. motor for 
driving machinery in the boiler shop at the Negapatam workshops. 

Telephone communication is being provided between stations on the 
East Indian Railway from Lillooah and Khana Junction. 

Italy.—The Soc. Varesina per Impress Elettriche have obtained 
o concession for the construction of èn electric tramway from Varese 
to Bizzozgero. 

The Municipatity of Rome decided on Tuesday to consider a scheme 
for the construction of an underground elecérie railway in the cit v, 
which would embody certain features of the London and Paris lines, 


Spain.—H.M. Legation at Madrid reports that under the law for 
the suppression of the ** consumos ” or octroi duties, the duties are 
suppressed from July 1, 1911, in such towns аз are not bound by 
contract to farm out the duties after that date. In othor towns the 
duties will be abolished at various times before Jan.. 1921. Tho 
chicf sources of municipal revenue will in future include a surcharge 
on the State tax on the consumption of gas and cloctricit y. : 

Switzerland.—4A concession has been granted to Messrs. Masson 
(Veytaux), Gilliéron (Vevey) and Chenaux (Villeneuve) for the con- 
struction of an electrie railway, on the raek and pinion principle. 
from Glion to Sonchaux, with a branch to Caux. The line will be 
перу 3 miles in length, and the cost is estimated at £64.000. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Burnley.—The capital expended on the electricity undertaking at 
March ЗІ was £117.450, an increase of £5.208 over 1910. 

The net income from the sale of current was £24,613, and meter and 
motor rental, &c., brought the total to £25,127. The total costs were 
£11,034, leaving a gross profit of £14,092. Interest absorbed £2,723. 10s., 
sinking fund £4,384, depreciation £1,468, and after paving interest on 
consumers deposits (£17) the balance (£5.500) was devoted to relief of 
rates. The works costs were 0-535d, (against 0-621d.) and total costs 
(including capital charges) 1-228d. (against 1-392d.) per unit sold. There 
аге 1,157 consumers (998), and the total connections in 32-watt lamps 
are equal to 82,605 (72.903), and the motors connected are equal to 8411 
(7103) в.н.р. The maximum load was 2,100 kw. (1,772 kw.) and the 
load-factor 19-28 (20-93) per cent. 3,547,985 (3,249,387) units were 
sold, including 1,099,965 (972.540) for private lighting, power, &c., 
7.522 (7,522) publie Бериле, and 2,440,498 (2,269,325) for traction. 

Darwen.—The tota! income of the tramways department for the 
year ended March 31 was £13,790, including £13,548 from traffic 
receipts. 

The total expenses (including £1.050 for depreciation) were £9,721. 
Interest required £2,069 and sinking fund instalments £2,186, leaving a 
deficit of £399. The total capital expended is £85,725. 2,601,007 pas- 
sengers were carried and 250,064 car-miles run. 

Glasgow.—The accounts of the electricity supply department for 
the year ended Мау 31 show gross revenue £260,526, against £245.960 
in 1909-10. 

The working ex penses were £109,547, against £105,428. and after paying 
interest (£58,005), sinking fund (£41.142) and allowing for depreciation 
(£44.552) there was a net surplus of £6,680 (against £191) which has been 
transferred to reserve. The ratio of increase in workirg Cxperses to in- 
creas? in revenue is regarded as particularly gratifying as 5,826,109 units 
more were generated, ‘The average cost per unit has been reduced 0:1005d. 
The other expenses are much the same as last vear, but an increase of 
£1.007 is shown in rates, taxes and assessments, The capital expenditure 
for the year was £80,833, making the total capital expenditure £1,889.715. 
During the year domestic consumers obtained energy for cooking, heating 
and other domestic uscs at 14. pcr unit compared with 2d. por unit for 
lighting, without separate wiring. The number of corsumcis already 
benefiting by this seheme, which was only started in Oct. lest, is 200. 
With the above mcdification the committee recommend that the rates 
be the same as last year. The number of consumers at May 31, 1911, was 
21,166, compared with 19,489, an increase of 1,677. 

Gloucester.—The сур expenditure on the electricity under: 
taking for the year ended March 31 was £867, making the total 
£91,906. 

The total revenue. was £13,609, including £10,316 net from sale of 
current and £2,508 from Light Railways Committee. The total expendi- 
ture was £6,876, leaving a balance of £6,734 to meet interest (£2,776), 
sinking fund, &c. (2,8331), and out of the surplus from the working of 
the last two vears a sum has been applied in paying for meters and other 
items, leaving £041 to be carried forward ; 832.313 units were sold to 
private consumers for light and power, and 199.527 supplied for public 
lighting and 601,832 for traction. The total maximum supply demanded 
was 770 kw. for light and power and 476 kw. for traction. 

In the report of the electrical engineer (Mr. К. H. Corson) it is stated 
that the output for lighting and power increased by about 177,000 units 
and the current: sold for industrial power was more than double in 
amount that of 1909-10. There are 745 consumers an increase of 55. 
and the equivalent of 71,538 30-watt lam ps is connected, an increase of 
6.971. 

Hull.—The accounts of the tramways department for the year 
ended March last show capital expenditure (including £2,485 on 
motor 'buses) £491.418 (increase £7.000). The total amount con- 
tributed to sinking fund is £89,109 and to reserve fund £51,558. 

On the tramways the revenue was £143,340. working expenses were 
£95,509, gross profit was £47,830. After paying interest on capital, 
loan instalments, contribution of £2.528 for street widening, and £1.944 
income-tax, and taking into account £5.121 deficit on the motor omni- 
buses. there was а surplus of £13,251. Саг miles run (on the tramways) 
were 3,695,281, passengers carried. were 37,415,152 and units used 
4.444.335. Trate revenue was 9-224. per саг mile and working ex penses 
(with power) were O39. | 

The accounts of the electricity supply department (which made a profit 
of £8.347 on the veav's working) were abstracted in THe ELECTRICIAN for 
June 30 (page £80). 

Newcastle-under-Lyme.—'The capital expenditure on the electric 
light department for the vear ended March ЗЕ was £9,793, an increase 
of £82 over 1910, 

The income from sale of current was £1,882, and with meter rental, 
ко... the total was £1045, 
allowing £12 for bad debts the gross profit was £1.164. Interest required 
£315 and repayment or principal and sinking fund £407, leaving a net 
protit of £441, against £83. The units soll were 83,262 (12.221 for 


lighting and 11,041 for power). The maximum load was 107 kw. 


West Ham.--The tot»! income of the tramways depsrtment for 
the year ended Merch ЗІ was £128,408, including £129.659 (10-1384. 
per enr-mile) га ес revenue. 

The working expenses were £91,209, leaving a gross profit of 437.199. 
Interest and stock. dividends absorbed £14,199, interest on mortgage 
loans £3,958, hire of tramcurs £31, contributions to loans and sinking 


The working expenses were £769, and after 
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funds £11,030, and of the unappropriated balance £8.513) а sum of 
£1,590 has been devoted for top covers to cars and to adapting cars for 
through running on conduit system, and $6.923 placed to reserve. (The 
capital expenditure is $933.24, ап increas: of £619. During the vear 
£8,718 was spent on track maintenance, against £3,429; 12 additional 
tramears were delivered, bringing the total to 118, and another 20 of the 
old cars are being fitted with top covers by direct labour, The consump- 
tion of electrical energy for traction amounted to 5,182.257 units (1-69 
unit per ear-mile) and the cost was £20,513. Meters have been fixed on 
some cars and the average consumption per car-mile by these cars was 
]-26. [t is, therefore, proposed to extend the use of meters. Esperi- 
ments with metal filament lamps for car lighting have been made with 
encouraging results. 37.297.992 passengers were carried against 
36.846,649, and 3,069,324 car- miles run, against 2,907,802. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED 


BRADFORD Corporetion invite tender: for the supply aad erection 
of two water-tube boilers, stokers ond siperhester:; ond one 12-tea 
clectriceHy-opereted overhead trevelling erene. Copies of speci- 
fication, conditions of contract snd form: of tender from the city 
electrical engineer end menesger, Mr. Tho’. Rolen Electricity Offices. 
Town Hell, Bradford. Tenders to the Town Clerk. Мг. Frederick 
Stevens, by 10 a.m. Tuesday, July 25. See elso on edvertisement. 

WOLVERHAMPTON Electricity Committee invite tenders for the 
supply, delivery and erection of а 264-cell, 6.000 ampere-hour 
storage battery together with a motor-driven regulating switeh ; two 
motor-driven boosters (approximately 150 kw. output each) end 
switchgear end instruments. Specifications from the borough 
electrical and tramweys engineer, Mr. €. Е. С. Shawticld, M.L E.E. 
Tenders. addressed to the Chairmen of the Electricity Committee. 
Town Hall, Wolverhampton, must be in by 10am, July 31. See 
advertisement. 

Tenders are invited for supplying plent and materials and the 
erection of electric supply station buildings for lighting the DUN- 
DALK Urban District area, under its Electrie Lighting Order. 15%. 
The plant includes generating station buildings, gas producing and 
gencrating plant, balancer and booster, switchboard, storage battery, 
mains (overhead and underground) electricity meters and travelling 
cranes. Copies of specifications, general conditions, &¢., may he 
seen at the offices of the clerk, Mr. Mathew Comerford, Town Hall. 
Dundalk, or at the offices of the consulting engineers, Messrs. T. L. 
Miller, Wilson & Pegg. Donegall-square, Belfast, 703. Tower-build- 
ings, Liverpool, or 19, Brazenose-street, Manchester. Tenders (9 
the town clerk, Dundalk, by 10 a.m. July 24, See also an adver 
tisement. | 

Tenders are invited up to Aug. 23 for the supply of telegraph 
and telephone material to the Postmaster-Genera!'s Departme:t m 
SouTH AUSTRALIA. Specifiestions, &e., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. «ее also an advertisement. 

Tenders sre invited up to Aug. 16 for cable, conduits, c.i. pipe 
iron poles, insulators, wires, &c.. for the Postmaster-General's Depart- 
ment in QUEENSLAND. — Specifications from the Commonwealth 
Offices, 72, Victoria-street, London. S.W. See en advertisement. — 

Tenders are invited (up to Aug. 15) for the supply of (а) Su. a 
insulators and (b) indiarubber covered wire to the Postmaster 
General's Department in УтстовтА, and (up to Aug. 23) for the supply 
of letter box fronts to the Postmoster-General’s Department 1M 
QUEENSLAND. Tender forms and specifications from the Commot- 
wealth Office, 72, Vietoria-street, London, S.W. — See also advertise 
ments. | 

LoNboN County Council require tenders by 11 a.m. July 18 for 
supply of steel tyres for trameara—-5,001) for driving wheels and 
4.000 for pony wheels. Specifications, &e.. from the Chief Oficer. 

Lonvon County Council also require tenders, by 11 s.m. July 15 
for supply of tramway track insulators until April 30. 1912. Speci- 
fiestions from the Chief Officer. 

LONDON County Council also require tenders by 11 a.m. Jul 
for roadwork and platelaving of conduit system tramweys in Green: 
lanes. Mildmay Park and Southgate-road and Seven Sister s rod. 
and for the construction of a tramwav from Brixton to Herre Hill 
on the overhead system end for paving works and street мель 
Specifications from the Chief Engineer. 

The Urban District Council of EsuER and the Drrrons invite 
tenders for the installation of о system of wireless alerms in Thame? 
Ditton and Long Ditton wards of the distriet. A plen of the distriet 
my be seen at the Surveyors offices, where particulars тту he 
obtained, Tenders to the clerk, Mr. E. А. Everett, Council Ое, 
Thames Ditton, by July 24. 

York Corporation want tenders by noon July 17 for aboul өнү, 
of h.t. 3-ph. underground mains laid solid, and for erection of a. batter? 
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room st Foss Islands electricity works. Specifications for cables 
from the City Electrical Engineer and for battery room from the 
City Engineer. 

WaLTHAMSTOW Council require tenders by noon July 21 for feeder 
cables and stoneware conduits. Specifications, &c., from Mr. G. R. 
Spurr, Electricity works, Walthamstow. 

ILFonp Education Committee want tenders by noon July 15 for 
wiring end supply of fittings at  Cleveland-rosd School. Ilford. 
Specifications from Mr. A. H. Shaw. 

ERDINGTON Tramways Committee require tenders for construc- 
tion of permanent way (copper bonding, wood paving, &c.) of about 
1! miles of double track tramways, and for laying about 10.009 yds, 
super. of Jarreh wood paving between the permanent way and the 
kerb.  Partieulars from the Engineer. 

Committees of Bacup Council invite tenders for wiring end fitting 
premises (General Works Committee), court house, police buildings 
and fire station (Watching and Fire Brigade Committee), and wiring 
and fitting the baths. 

WEDNESBURY Corporation require tenders by mid-day July 24 for 
supply of 150-cell battery (470 amperes at 13 hour rate of discharge), 
about 2,400 vd. 0.25 sq. in. concentric lead-covered paper-insulated 
eable, and joint boxes. Specifications, &е.. rom the Engineer and 
Manxger of the Electricity Department. 

SOUTHAMPTON Corporation require tenders by 11 a.m. July 19 for 
supply of a motor generator and a condenser. Specifieations, &.., 
from the Borough Electrical Engineer. 

PoNTvPRIDD Council require tenders by July 18 for supply of ап 
additional unit at their Treforest refuse destructor. Specifications 


from Mr. J. E. Tessdel, Treforest. 
Tenders are required by 10 2.m. July 24 for wiring work. &c.. at the 
County Hall, The Cestle, WINCHESTER, where forms can be obtained. 


Tenders are invited up to July 18 for the supply of 4 tons 6 cwt- 
bare hard-drawn copper cables to the City of MELBOURNE, Australia. 
Copies of specification. tender forms. &c.. from the agents for the City 
Council (Mellwraith, MeEacharn & Co. Ppty., Ltd.), Billiter-square- 
buildings, London, E.C. 

Tenders are invited up to Aug. 9 for the supply of letter-box fronts 
to the Postmaster-General's Department in New Ѕостн WALES 
and for four motor cars (petrol) complete and for the supply of 
letter box fronts to the Postmaster-General's Department in SOUTH 
AUSTRALIA. Tender forms and specifications from 72, Victoria- 
street, London. S.W. 

Tenders are invited up to July 23 for 12 sections of a branching 
multiple magneto lamp signalling switchboard, &c., or one automatic 
or semi-automatic switchboard, &c., to the Postmaster-General's 
Department in Victoria ; up to July 31 for telegraph and telephone 
material for the Postmaster-General's Department, Новавт (Tas- 
mania); up to Aug. 8 for measuring instruments, telephone instru- 
ments and parts, trembling bells and gong to the Postmaster-General's 
Department in VICTORIA ; and up to Aug. 23 for telegraph, telephone 
and electrie lighting material to the Deputy Postmaster-General in 
New NovTH Wares. Specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. 

Tenders аге invited up to Aug. 30 for the supply of porcelain 
insulators, copper wire, sleeves, &c., to the Postmaster-General’s 
department ia NovTH AUSTRALIA. Specifications, &e., from the 
Commonwealth Oflices, 72, Victoria-street, London, S.W. 

Tenders will be received at the Post and Telegraph Office, Paris, 
until July 18 for supply of rubber insulated cleetric cables, «е. 

CALCUTTA ELECTRIC SUPPLY Coren. ( LTD.) are prepared to receive 
tenders for the supply, delivery and erection at the site of their 
Cossipore station, Calcutta, of auxiliary plant, and pipework. Copies 
of specification, drawings, &с., from the Secretary of the company, 
Mr. Francis R. Reeves, Salisbury House, London Wall, London, 
E.C., to whom tenders by 10 a.m. July 24. 

The time for the receipt of tenders by the Ministry of Public 
Works, Constantinople, for an electric power and tramway concession 
for JERUSALEM, is extended to Sept. 13. Specitications (in French) 
may be seen at 73, Basinghall-street, London, Е.С. 

The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
Supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary. 

MORTLAKE (Victoria) Butter & Cheese Factory Co. require tenders 
by noon Aug. 14 for supply of dynamo and booster, storage batteries 
and accessories, switchboard, cables, &c. Specifications from 
Messrs, Е. A. MeCarty & Co., 31, Queen-street, Melbourne. 


Siemens Bras. 
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WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 21 
for supply of a motor power waggon and accessories for the electric 
tramways department. СопуШе and Castlecliff Tramway Board. 
Ridgway-street, WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 
for supply of overhead tramway material, feeders, «е. Conditions, 
&oc., can be seen at 73. Basinghall.street, London, Е.С. Кергеѕеп- 


tation in New Zealand is necessary. 

STAVROPAL (Caucasus) Municipal Council invite tenders until 
Aug. 14 (O.S. Aug. 1) for the construction and working of an electric 
tramway. 

Tenders will be received at the Town Hall, SyzRan, Russia, on 
Oct. 14, for the construction of an electric tramwey and the supply 
of electriesl energy for lighting. 

Рнплерогіѕ (Bulgaria) Municipality require tenders by Aug. 4 
for а 50 years’ concession for electrie or gos lighting and for the 
provision of electric tramways. А deposit of £6,800 is required. 


TENDERS RECEIVED AND ACCEPTED. 
London County Council have received the following tenders for 
the supply. &c., of four ear-traverser: for the Cressy-road, Sireathem 
(extension), Camberwell (extension) and Hammersmith (third section) 


car sheds :— 
Brush Electrical Engineering Co. (accepted) ............... 
2.452 


Dick, Kerr & Co............. ncs uv xa iu vede qut MOMENT 532 
Hurst, Nelson & Co. ааа ааа ааа ананна UD 
Cowans, Sheldon & Co. ............. eere TERN рые. OUS 
S. S. Whiteley & Со. ........................ IQ Pu ... 2.768 
S- H: Heywood OCs cis cease eret oen EID je: Cum 
Heenan & Froude ,......... а о сена.» QUU 
btothert-& PItU пд о лан 3,822 


Chief officer’s estimate, £2.900. 

The Brush Co. are to be allowed to sub-let to A. Hickman (Ltd.). the 
Shelton Iron, Steel and Coal Co., the Lilleshall Co., or Stewarts and Lloyds. 
the rolled steel sections ага plates : to Е. H. Lloyd & Co., or Rennics Stecl 
Castings Co., the general steel castings : to Hadtield’s Steel Foundry Co., 
the steel castings (wheel centres); to Cammell, Laird & Co., the tyre 
forgings; to J. Baker & Co.. the axle forgings; to Е. W. Rowlands, the 
cas?-hardened pinions and gear wheels ; to Samuel Buckley & Sons, Hall 
and Pickles, or William Robertson, the bright rolled or drawn shafting ; 
to T. A. Ashton, or В. Hunt & Co.. the turned shafting ; J. Crowleys б 
Sons, or Jonas Wells, the malleable iron castings ; and the Anti-Attrition 
Metal Co., the pedestal bearings. 

London County Council have also received the following tenders 
for (a) weighbridges for the Greenwich-road permanent-way depot 
for weighing permanent way materials. sand for cars, &c. ; and (b) 
(їп place of ап existing weighbridge) for Old Kent.road central 


stores depot. in conncction with the electric transport vehicles : — 
(a) (h) 


Ashworth, Son & Co., (асс. for (a)).......... .. #133 ...... £130 
W. & T. Avery (acc. for (5))................ sse 142 ае 122 
Doy МИНКА. ние Е 140 ..... 145 
H. Pooley & Son |. ............ а 154 ...... 140 
Bartlett & SUD. Lacoste ee ea eds Er oret asa bs FOO o 139 


Chief officer's estimates, £145 and £130. 
Ashworth, Son & Co. аге to be allowed to sub.let to Walter Scott (Ltd.) 


the steel girders for the weighbridge for the Old Kent-road depot. 
London County Council have also accepted the tender of Hadfield's 
Steel Foundry Co. for eross-over for Victoria. Embankment tram- 


ways, £563. 13s. 6d. 

West Ham Corporation recently obtained competitive schemes 
and prices from four firms for the extension of the e.h.t. switchgear. 

Of the schemes, the best in the opinion of the electrical engineer (Mr. 
Н. Н. Couzens) were those submitted by the British Thomson- Houston 
Co. and the British Westinghouse Со. "The two firms were subsequently 
asked to quote for an extended scheme, which would allow of the re- 
arrangement of all the Council's switchgear as follows :—(1) converting 
the old British Thomson-Houston 6.000-volt board for 2,000-volt work- 
ing. and transfer the existing feeders to the new board. replicing them 
by those on the Ferranti board, the last mentioned to be used for works 
supply and ріопсег work where required. (2) The feeders at present 
connected to what is known as the © stop ` switchgear, viz., that situ- 
ated on th» elevated platform to be replaced by the step-up transformers, 
which are to be re-arranged. The quotations received were :— British 
Westinghouse Co.. £1.885; British 'homson- Houston Co., £2.031.. In 
Mr. Couzen's opinion the tender of the British Thomson-Houston Co, 
should be accepted because of the better general design. greater im- 
munity from breakdown. and the apparatus more accessible. He also 
suggested that a provisional sum of £150 be included in the contract to 
cover cost of adding " arresters.” &c., subject to the settlement. of 
detail. These recommendations were agreed to by the Council. 

The tender of F. Smith & Co., has also been accepted. for supply of 
trolley wire, &c., at £3. 11s. 2d. per cwt., less 24 per cent. 

Woolwich Electricity Committee have received tenders for supply 
of '* Association " grade small wires :— "T 

W. Т. Glover & Co., £1.452. 5%; Baxendale & Cos £1452. 6s, ; 
& Co, £1,415. 19s. 6d. ; New Gutta Percha Co., 


4 


— 


54 THE ELECTRICIAN, JULY 14, 1911. 


(1,221. 94. 04. ; Sun Electrical Co., £1,182. 165. 3d. ; С. А. Macintosh 
& Co., £1,097. 10s. 2d. ; Liverpool Electrie Co., £1,074. 98. ; General 
ее Co., £907. 15s. 7d. ;: W. Geipel & Co., £892. 28.5 Aubert, Grenier 
& C9., £830. 8s. ; Pirelli (Ltd); £826. 17я.; Adnil Eleetrie Co., £739. 53. 

The Committee reported that the tenders related to 13 sizes of cable, 
to be ordered in quantities as required, the prices being for lengths of one 
mile. Having regard to the tenders as а whole, they were of opinion 
that the General Electric Co.'s was the most advantageous, and recom- 
mended that this tender be accepted to a value of £1,000.— Agreed. 

Hull Tramweys Committee hove accepted the following tenders :— 

Brush Co., 18 or 24 car bodies, £347 each, and trucks, £37. 103. each ; 
Siemens Bros. Dynamo Works, 18 or 24 pairs 33 н.в. motors, £150 per 
tram, and controllers, £49. 103. per tram ; John Baker & Co., wheels and 
axles, £10. 108. per pair; Bricknell. Murro & Rodgers, trolleys, £6. 58. 
each; W. Boydell & Son. resistances, £9. 5s. per pair. 

The City of Loadoa Guardians hsve accepted the tender of 
Pinching & Walton for cix dozen “ Z” lamps, 50 c.p. 240 volts, at 
368. рог 42722. suo ых dozen lamps, 16 c.p. 240 volts, 26 393. per 
dozen. 

Keyash»sm Council have acespted the tender of the local electric 
light company for continuing the lighting of the present number of 
lamos, ала new lights оге to be considered where a recommendation 
is brought forward by the Lighting Committee. 


Walsall Council have accepted the tender of the Rees Roturbo 
Mfg. Co. (ot 51.295. Зв.) for supplying end erecting pumps, motor 
and electrical equipment required at the sewage disposal works. 
Nine other tenders were received. 


St. Helens Couneil have accepted the tender of Ferranti Limited 
for switchgear for 2.009 kw. turbo-alternator and that of Bebeock 
& Wilcox for a steel chimneystack. 


Stockport Council have accepted the tender of McClure & Whitfield 
for alterations of the electric light installation at Hollywood Park 
Schools. | 

Hora:»y Coun il hove accepted the tender of E. Lawrence & Sons 
(£3.513) for work in connection with the extension of the electricity 
station buildings. 

Stepney (London) Council have accepted the tender of G. Weston 
& Soas for wiring the St. George's Town Holl et £272. 

Richmond Council have placed an order with Jas. Simuson & Co. 
for a duplicate electric pumping plant at Petersham Well for £124. 

Doaesster Electricity Committee hsve pleced aa order with 
Willans & Robinson for o ctesm generating set. 

Blackburn Council have placed orders with the British Westing- 
house Co. for a 2,000 kw. turbo-generetor end two rotary converters, 
and with John Stirk & Son» for a lathe. 


‘Indian Engineering " hears that the О.Р. Battery Co. heve an 
order for supply of 504 13-plate and 1.320 17- plate accumulators for 
the North-Western (Indis) State Railway. 


BUSINESS NOTICES. 


The Benjamin Electric (Ltd.) ennounce thet Mr. Guy Campbell. 
formerly sales msasger of Holophone (Ltd.) hes joined their com- 
pony. New offices and show rooms hive been opened ot 117, 
Victorig-street, Westminster, N.W., but the works oid werehouse 
remain st ТА, Rosebery-avenie, B.C., gs before. The Benjemin Co. 
have purchased the stock ead goodwill of. Mr. С. F. Trippe, of 36. 
Brooke-street, Holborn, and all communiestions should be sent to 
the new offices, st 117. Vietoris-street, S.W. The Benjemin Co. 
intend to manufacture (among other products) specialities necessary 
for efficient industrial lighting. 

Mecars. Baxendale & Co., Miller-street, Manchester, inform us 
thot their business has been registered as a private limited eom osny, 
pad will in future be carried on under the style of Baxendale & Co. 
(Ltd.) This step hos been token for purely family reasons. гла the 
limited company will consist solely of the partners in the firm. who 
will devote to the msnagement ол the interests of the concern the 
seme sttention as hitherto. 

The Neweestle-on-Tyae offices and stores of Messrs. Gent & Co. 
hove been removed to 52, Blackett-street. 

The Prescot works of the British Insuleted & Helsby Cables (Ltd.) 
will be closed from noon Saturday. Aug. 5, to 85.m. Mondey, 
Aug. 14, for the гла overhaul, end the Prescot offices will be 
closed from noon оу, Aug. 5 to Wednesday, Aug. 9. 


Patents Development.— The owner of patent No. 16,183/1908, for 
“ [Improvements in or relating to telephony and telegraphy,” desires 
t» negotiate for the granting of licences thereunder. Particulars 
from Messrs. Lloyd Wise & Co., chartered patent agents and 
consulting engineers, 46, Lincoln’s Inn Fields, London, W.C. ^ 


Rn ЕН ырчыны. 
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The proprietor of patent No. 13,163/1905 for “ Improvements in 
dyasmo electric machines," desires to dispose of the patent rights or 
to negotiate for the granting of licences. Particulars from Messrs. 
G. F. Redfern & Co., patent agents, 15, South-street, Finsbury, 
London, E.C. 

The proprietors of pstents No. 18.408/1906, for ** Improvements in 
electric insule.tors for high-tension conductors," and No. 23,878/1900, 
for ** Improvements in process of and mechanism for separation 
of conductors from non-conductors " desire to enter into arrange- 
ments for exploiting в`те in this country. Applications to 
Messrs. Haseltine. Lake & Co., Patent Agents end Consulting 
Engineers, 7 end 8. Southempton-buildings, Chancery-lane, 
London, W.C. 

The proprietor of patent No. 10,577 (1908), relating to “ Alter- 
n»ting current regulators, more particularly for incandescent 
lamps," desires to license British manufacturers to work same т 
Great. Britain. Applications to Messrs. Boult, Wade & Tennant, 
patent agents, 111-112, Hatton-garden, London, Е.С. 


Reduction in Prices of Wires and Cables.—The India Rubber. 
Gutto Perehe & Telegre № Works Co. hove issued s circular notifying 
thet the prices quoted in their price list No. 40 (of Oet., 1910) for 
Associstion grade 2.500 megohms, 600 megohms, 300 megohms, 
600-volt, C.M. A. end Association pure india rubber flexibles are 
subject to 274 per cent, discount сз from July 10. 

W. Т. Henley’s Telegreph Works Co. announce thet they have 
mode substs atio! reductions of the prices in their trode list. 

We are informed thet all the firms belonging to the Coble Mokers' 
Association are т king similzr redactions. 

Imports.— The following are officiel values of electries! machinery, 
material and apparatus imported into this country (a) during 
June. 1911, and (b) during the current year from Joa. 1 to June 30, 
with the ineresses or decresses compared with the corresponding 
periods of 1910 :— 

Electrical machinery (a) £83.724 (increase 37.374), (b) £545,302 
(increase £263,870); telegraph and telephone cables (a) £26241 (п: 
crease £15,073), (b) £188,666 (increase £116,219); telegraph and tele- 
phone apparatus (a) £15,009 (increas? £1,175, (b) £79.827 (decrease 
£9.275); other electrical wires and cables, rubber insulated (a) £7.45 
(decrease £22,778), £43.403 (decrease £55,912); with other insulations. 
(a) £2,401 (increase £663). (b) £18.430 (increase £3,855); carbons (4) 
£7,835 (decrease £2,338), (0) £63.941 (decrease £4,092); glow lamps (9) 
£15,247 (decrease £26,508), (b) £153,755 (decrease £115,810); are lamps 
and electric searchlights (a) £156 (decrease £96), (b) £753 (decrease 
£1,048); parts of arc lamps and searchlights (other than carbons), (9) 
£9,273 (Increase £3,878). (b) £55,613 (increase £19,970) > primary and 
secondary batteries (а) £2,560 (decrease £763), (b) £22,453 (increase £1,882). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire (a) £98,000 (decreas? £29,305), (b) £688,520 
(decrese £32,307). | 

Exports.— Тһе exports of electrics! msoehinery. material, &c. (а) 
during June, 1911, and (5) during the current year from Jan. ] to 
June 30, and the increases and decreases compared with the corre- 
sponding periods of 1910, are as follows :— В 

Electrical machinery (а) £133.308 (decrease £17,402), (b) £831,619 
(increase £112,192); telegraph and telephone cables (a) £71,921 (in- 
crease £42,148). (b) £367,880 (decrease £532,214); telegraph and tele- 
phone apparatus (а) £22,860 (increase £6,756), (b) £132,397 (increase 
550.430) ; other electrical wires and cables, rubber insulated (а) £37.133 
(increase £10,156), (b) £204,005) increase £4,642) ; with other insulation? 
(а) &20.947 (decrease £4,040), (0) £193.400 (increase £48,409) ; carbons, 
(a) £1,024 (decrease £225). (b) £0,422 (increase £760); glow lamps (а) 
£12,366 (increase £1,044), (b) 577.756) (increase £14,939), are lamps and 
s^archlignta, (1) £2,395 increase 8741), (b) £10,131 (inerease £711); part3 
of arc lamps and searchlights (other than carbons) (a) £1,780 (increas? 
£752). (b) £8,056 (increase £1.317) : primary and secondary batteries (a) 
£9.410 (decrease £2,439), (b) £69,489 (inccease £16,323). Total of elec- 
trical goods and apparatus, other than machinery and telegraph an 
telephone wire, (a) £236,287) increase £08,121), (b) £1,354,433 (decrease 


£338,361). 
BANKRUPTCIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Cuthbert Fenton Lindop, elec 
tricien, Istely trading ot 62, Dale-street, Liverpool, will take place 
on July 19 èt 35, Victoria-street, Liverpool, and the public examin- 
ation on July 24 at the Court House, Vietoria-street, Liverpool. 

A meeting of the creditors of Wm. Tully, mica merchant, 16. 
Water-lene, Gt. "Tower-street, E.C., was held on 5th inst. The 
statement of affairs showed unsecured liabilities £466, assets £44 
O. R. continues to act. 


A meeting will be held at 11, Ironmonger-lene, London, E.C.. 0n 
Aug. 9 to receive an account of the winding-up of the Electro-Peat 
Coal Co. (Ltd. ) | 

A meeting will be held on Aug. 14 et 2, Coleman-street, London. 
E.C., to receive an account of the winding up of the Buchhultz 
Reversible Turbine Synd (Ltd.) (In liq.) 
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COMPANIES' MEETINGS AND REPORTS. 
—Q a má 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD) Тһе report 
for 1910 statcs that the total revenue for the year (including amount 
represented by sale of current to the tramways) was £219,317, an in- 
crease of £21,189. The total expenditure amoun'ed to £192,139, an 
increase of £7,007. The net receipts from tbe year's working (£97,177) 
thowed an increase of £14,482. or 175 per cent. After deducting 
£32,383, Į roportion of debenture interest chargeable to revenue, and 
£629, appropriated to sinking fund in lieu of interet on debenture 
stock cancelled in 1909 and 1910, there remains 161,164, which with 
£4,567 brought forward makes :468,731. The directors recommend 
that £15,000 be placed to depreciation and £6,000 to sinking fund for 
capital redemption, carrying forward £11,748. The trattic receipts 
from the tramways amounted to £144,182, against £154,153. The 
working expenses in Bombay amounted to £73,488, compared with 
£70,596, leaving a balance of £73,222, compared with £65,918. Of the 
10 new single truck cars which it was decided to construct last year, 
six were Prone into operation before the close of the year, the re- 
maining four being completed early tbis year. The directora have 
decided to add 12 more singlo truck cars during tho present year. 
The'gross receipts from electricity supply (including sale of current 
{о tramways) amounted to £66,921, compared with £57,552. The 
working: expenses were £45,897, avain-t £40,934. The balance of 
£23,024 compares with £16,618 for 1909. The Bombay Municipal 
Council has agreed to a taritl of flat-rate charges for the supply of 
electrical energy to all consumers, except for power purposes, in sub- 
etitution for the maximum demand system. The work of erection and 
equipment of the generating station at. Kussara has been proceeded 
with, and it is expected that the new power house will shortly be com- 
pleted. The capital expended during the year in connection with the 
new Kussara power station, on new mains апа the further equipment 
and improvement of the tramways amounted to £129,882. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD)—At ап extra- 
ordinary meeting on Wednesday it was decided to increase the capital 
of the company to £1.000.000 by the creation of 200,000 new sharcs of 
fl cach. The chairman (Sir Irving Courtenay) said it was not the 
board's intention to issue shares, but they proposed to make use of the 
further borrowirg powers which the increase of the share capital would 
automatically give them to raise the money required in the course of the 
next few months or so bv means of short-dated rotes. The business 
gave promise of such results after the new hydraulic installation of the 
Light and Power Company was in full working ard the tramways were 
now completed that they were not dispesed to load the company with 
further long-dated debenture debt. They corsidcred it more advanta- 
кебиз to be able to review the situation in the course of a few years’ 
time. The row tramway concession acecurtcd fer the greater part of 
the increase in the money required, as they wanted further plant and 
rolling stock for the larger service. They hed provided all the reserve 
steam plant which the concession definitely called for up to April 1. 1914, 
but the Government wore cntitled. to irsist upen the installation. of 
certain further steam plant v hen. they thevght it was required, In 
view of the rapid expansion cf the business ard the fact that in time of 
severe drought they would rot be able to supply all their customers with 
their present steam plant. they had decided to anticipate the requisi- 
tion of the executive and instal further plant now. The combined 
results of the subsidiary companies for the year to March ЗІ compared 
With these of the previous year gave an irctedse of £6,000 in the surplus 
over workirg expers.s, in spite cf an Сайга caper diture cf some 
£15,000 on the workirg cf the steam plant. 

ELECTRIC CONSTRUCTION CO. (LTD.)—-The net profit for the vear 
ended May 31, after pay ment of £7,012, 18s. 6d. for debenture interest 
and crediting £5,000 аз formerly to depreciation account, is £15,041. 17s. 
The sum brought forward is £6,416. 9s. 8d., and the amount available 
for distribution is therefore £21,053. és. 84. The directors recommend 
payment of the dividend of 7 pcr cont. on the preference shares 
(£4,394. 125.), а dividend of 2} per cent. on the ordinary shares 
(£5,605), transfer to general reserve (which will then amount to 
£25,090) of £5,327. 8s., leaving £6,131. 6s. 8d. to bo carried forward. 

he directors aro pleased to report a bet'er demand for electrical 
machinery, and a marked increase in net profit during the past year. 
Little improvement has taken place in prices, but, in consequence of 
the increased vo!ume of business, the costs of production bave been 
reduced, and if the present demand be maintained the directors view 
the future with confidence. During the year a portion of the com- 
pany's holding in the Madras Electric Tramways (1904) (Ltd.) was 
disposed of and part of the proceeds applied in redeeming the balance 
of £10,000 of the second mortgage debenturo stock and £17,300 of 
the tirst mortgage debenture stock. The net deticit arising from these 
transactions has been debited to general reserve. The reduction of 
the debenture stock, besides strengthening the financial position, has 
effected a considerable saving in standing charges. 

GREENWOOD & BATLEY (LTD.)—At the meeting on Saturday th: 
chairman (Major.Gen. Е. Micklem) said that the first half of the past 
year showed a very poor margin of profit, but in the second half of the 
year they made a fair profit in the face of great competition, although 
not sufficient to prevent the results for the whole vear being somewhat 
disappointing. The textile, tool, electrical and turbine departinents had 
all tarned out a fair amount of work, while there was a satisfactory 
Increase in the orders received in other departments. The total orders 
received were about £17,000 in excess of thos: received in 1909-10, while 
the total sales were about £43,000 in excess of that year. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 


abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 
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JAMES KEITH & BLACKMAN CO. (LTD.)—At the meeting on Wednes- 
day the directors reported that for the vear ended March 31 the amount 
of business done was considerably in excess of that of any previous 
vear. After. providing for debenture interest and making sufficient 
allowance for depreciation and reserves against doubtful debts, the 
net profit was £10,556, making with balance forward (£2,389) £12,946. 
In addition to the preference dividend an ordinary dividend was declared 
of 6 per cent., £5,000 was placed to reserve, and £2,081 carried forward. 
The continued growth of the business necessitated further extensions at 
both works, and additional capital will be required. Shares are offered 


to the existing shareholders. | 

MARCONI’S WIRELESS TELEGRAPH СО. (LTD.)—'l'he directors’ report 
for the year ended Dec. 31, 1910, states that during the year the com- 
pany's business has shown corsiderable extersion, the gross trading profit 
for the year having amounted to £127,452. 13s. Id. and the nett protit to 
£60.513. Ок. За. The directors do not think it prudent to continue to set out. 
the figuresin the form submitted in 1909. The large sum due from the Cana- 
dian Company remains to their debit, and the arrangements contemplated 
this time last year, which would have enabled that company to hquidate its 
indebtedness, were deferred owing to the prosecution in the United States 
of directors and officers of the United Wireless Telegraph Co., which for 
the time being disturbed the financial atmosphere in all matters concern- 
ing wireless telegraphy throughout the North American continent. This 
prosecution recently coneluded with the conviction and sentence of the 
accused. The total par value under the heading “ Patents and shares 
and debentures in. Associated Companies " stands in comparison with 
last year at a reduced бриге. This is due to a reduction in the face value 
of the shares in the Marconi Wireless Telegraph Со. of America. The 
number of shares, however, remains the same, and this Company's interest 
in the American Company is unchanged. The amounts appearing in the 
balance sheet at the end of the vear under “ Loans from bankers ard 
sundry creditors " have since been mostly, and are about to be entirely, 
paid off, except as regards current trading accounts. 

The successful working of the trans-Atlantic service has demonstrated 
bevond question the great practical value of wireless telegraphy for long- 
distance telegraph service. Application has been made by Commenda. 
tore Guglielmo Marconi on behalf of this Company for patents for a new, 
and what is believed to be а very valuable, invention, consisting of a new 
duplex system adapted to wireless telegraphy. This invention has been 
submitted to a practical and thoroughly successful test at the Clifden 
trans-Atlantic station. 

In.the early part of 1910 the directors commenced ап atcion against 
one of the infringing companics, resulting in a declaration of the validity 
of the Company's patent No. 7,777. This patent is of paramount impor- 
tince, embracing syntonisation, and with it dated the real practical com- 
mercial utility of wireless telegraphy. The directors are advised ard 
believe that no wireless station of апу practical utility can be erected 
without infringing this patent. It will be the policy of the directors 
vigorously to maintain your rights both at home and abroad. As a result 
of this action substantial benefit accrues to the Company in the form of 
compensation and in other ways. 

Shareholders will have appreciated the significance of the resolution 
adopted at the Imperial Conference to construct an Imperial chain of 
wireless telegraph stations. The business of the Associated. Companies 
continues to show marked improvement, and will continue to develop 
with the ever-increasing application of wireless telegraphy. An impor- 
tint contract has been entered into with the Canadian Government. by 
which the Canadian Company will work under а considerable subsidy а 
large number of coast stations in Canada and be entitled to retain also the 
whole of the telegraph receipts therefrom. The Argentine Company will 
proceed with the erection of a long-distance station to communicate with 
Europe, and every endeavour will be made and all assistance given hy 
this Company to assure its early completion. 

It is confidently anticipated that the large sums of money which in the 
past have been ex pended by this Company in experimenting and develo] - 
ing long-distance wireless telegraphy will be well rewarded. "his Com- 
разу alone has succeeded in erecting long-distance stations able to con- 
duct day and night commercial wireless telegraph service. The future 
policy of the Company lies mainly in this direction, and negotiations of 
an Important nature are pending to erect and work, or be interested in 
the working of a chain of wireless telegraph stations around the world, 
Numerous negotiations are pending with Governments, ard some im- 
portant agreements have been entered into: the directors consider, he w- 
ever, that it would not be in the interests of the Company to give further 
information upon this subject at this moment. 

The Belgian Company has paid dividends for the year, 1910, amount Е 
to 50 fr. per capital share (10 per cent.) and 24 fr. per founder share, The 
French Company has paid a dividend for the past year of 5 percent. The 
Marconi International Marine Communication Co., whose business also is 
growing extensively, has declared for the year. 1910, its first dividend at 
the rate of 5 percent. This Company owns 200,182 fully- paid shares in 
the International Company of a total capital issued of 204.056 shares, 
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MEMORANDA (July 13'.—Bark rate 


Owing to the strenuous competition and other circumstances which ob- 
t ined in Germany an agreement has been entered into by the Belgian 
Company, with this Company's consent and approval, under which all 
the mercantile vessels in Germany flying the German flag, fitted with 
either the Telefunken or Marconi system, were transferred to а new com- 


pany entitled the Deutsche Betriebsgesellschaft für Drahtlose Teleg 
m.b.H. Neither this Company nor the Telefunken C 


system installed will be known as the '* Debeg.” 
braces the German mercantile marine only. 

funken Companies hold the shares of the “J 
board is eomposed of membe 
mendatore G. Marconi and Мг. G. C. Isaacs. 
generally continues to show substanti 


£16,599. 13s. 24. There will thus 
account £40,119. 4+. 8d.. 
mend, the declaration of a dividend on the ordinary shares, 
the approval by the general meeting of the p 
preference shares, it is the intention of the dire 
an interim dividend on the preference shares for the half-ye 
June 30 at the rate of 7 per cent. 

Since the last meeting, Commendatore G. Marconi has 
pesition as joint managing director and Mr. Godfrey С. Isaacs was ap- 
pointed sole managing director. The lamentable death of Sir Charles 
Euan-Smith left a varaney on the board. Mr. Hammersley Heenan 
retires by rotation, but as his business occupations at a distance from 
London do not allow of his devoting such time to the Company's business 
ax he would desire, he does not offer hime-If for re-election. Col. Albert 
Thys and M. Maurice Travailleur, for years intimately associated with 
the Company's business, have been elected members of the board. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)J—At an extraordinary 
meeting on Monday a resolution. was passed authorising the directors to 
rais* any sum of money not exceeding £100,000. Additional capital is 


necessary owing to the rapid increase in the applications for light and 
power, 


——— 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, &c. 


NEW COMPANIES, 


HALLS, BUILDERS (LTD.) (116,633.)—Rew. July 4, capital £1,000 in 
£1 shares, to take over the business of builders and decorators carried 
on as Hall & Co., and the business of electrical engineers carried on 
by C. Wainwright. Private company. First directors: A. C. Edwards 
and H. Н. Trendler. Вер. oftice : 5, Blackstock-road, Finsbury-park, 
London, N. 

LAUNCESTON & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (116 ,654.)— 
Rez. July 5, capital £10,000 in £1 shares, to carry on at Launceston 
and elsewhere in Cornwall the business of an electri: light company 
in all its branches. First directors: C. H. Gillbard, T. В. Hender, J.P., 
J. Kittow. W. Prockter, J.P., R. B. Rogers, W. Н. Symons and T. P. 
Trood, J.P. Otice: Westgate, Launceston. 

METAL DEPOSITING SYND. (LTD.) (116,614.)—Reg. July 3, capital 
£1.900 in £l shares, to carry on the business indicated by the title 
and that of founders, engineers, metal workers, &c., and to adopt an 
agreement with H. A, Harvey and G., P. M. Lee. Private company. 


STATUTORY RETURN. 
UNION ELECTRIC CO. (LTD)—Return to May 18 gives capital as 
£25,000 in £1 shares. 24,250 shares taken пр. £l per shure called up 


оп 4.250 aud 1$. per share on 19.500. £5,225 paid. £500 considered 
as paid оп £500 shares. Mortgages and charges, nil, 


MORTGAGES AND CHARGES. 


GILBERT ARC LAMP CO. (LTD. ) — Могытахе, dated June 30, to secure 
4599 and further advances, charged on company's book debts. 
Holders: Engineering & Arc Lamps (Ltd.). 

IMESON, FINCH & CO. (LTD.)—Debenture, dated Juns 28, to eccure 
£800, charged on company's undertaking aud property, including un. 
called eapital. Holders: Hanson, Brown & Co. | 

RUSHMORE LAMPS (LTD.) — Particulars of £2,000 debentures, 
April 3, 1911, have been tiled, amount of present issue being £1,000. 
Property charged : Company's undertaking and property, present and 
future. No trustees. 

SIMMS MAGNETO CO. (LTD.)—Issue, on ^ 
tures, part of a series of which particulars have already been filed. 

" STANIAR, CLEGG & CO. (LTD.) —Debenturo, dated June 15, to secure 
£170, charged ou {һе company's undertaking and property, present 
and future, including uncalled capital Holder. H. ni | 


D. Staniar, 

RECEIVERSHIP. 
KRAMOS (LTD.) —S. P. Jackson, C.A., B 
to uct as receiver and manager on J uly 3 


crented 


Гау 51, of £2,500 deben- 


ank-chambers, Bath, ceased 


| tory to payment of interim dividen 


raphie 
ompany will in 
future fit any mercantile vessels flying the German flag : this business will 
be carried on exclusively by the new com pany, who now hold the licences 
from both the Telefunken and Marconi Com panies for this purpose ; the 
The arrangement em- 
The Belgian and the Tele- 
Jebeg " Company, and the 
rs of those two companies and include Com- 
The Company's busincss 
al increase, and the directors have 
pleasure in recommending payment of the cumulative 7 per cent. dividend 
upon the preferenee shares to the end of 1910. which will absorb 
remain to the credit of profit and loss 
which will allow of, and the directors will recom. 
Subject to 
ayment of dividend on the 
ctors to immediately declare 
ar ending 


resigned his 


5 per cent. (March 9, 1911.) 


Price of silver, 24d. per oz. Coneols 181 —184 for money and for 
account. ConsolsPay Day, Ац. 2; Stock and Shares Continuation 
Days, July 26"and Aug. 14; Ticket Daya, July 27 and Aug. 15; Pay 
Davs, July 14 and 28; Mining Shares Carry Over Day, July 25. 
PRICES ог METAIS (Lor don). —Copper, cash, 574 ; three months, 57;, 
Lead, English, 154—152; Foreign, cash, 133-133, three months, 
15—135. Spelter, 243~25. Tin, English, 192--194; Foreign, cash, 


1951; three montha, 188—158}. Iron, Cleveland, cash, 46/101, three 
months, 47/71. 


AN ELECTRICAL COMBINATION.— А powerful combination of finan- 
ciers, contractors and electrical engincers has, we are informed. been 
effected to undertake the finance, design, construction and operation of 
large electrical works in all parts of the world, Among those interested 
are leading French and English institutions, The London board of 
management consists of Messrs. J. Norton Griffiths, M.P. (president), 
E. P. Powles, R. D. MeCarter and J. Kerr Bock. The name of the com- 
pany is Griffiths. Electric Contractors (Ltd.). The London agents are 
at Griffiths House, London Wall, E.C.. with branch offices in East and, 


West Canada, South America, Australia, New Zvaland, Nouth Africa, 
Spain, Turkey, Хе. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD. )—The 
directors have declared an interim dividend on the 41 per cent. prefe- 
rence and 6 per cent. second р! eferenee shares, and also an interim divi- 


dend on the ordinary shares at the rate of 5 per cent. (less tax) for the 
half-year ended June 30. 


CITY & SOUTH LONDON RAILWAY CO.— The accounts for the half-year 
ended June 30 last show a balance after providing for debenture stock 
interest, dividend on preference stock, and the transfer to renewal fund 
of £1,500 and £800 for general purposes, sufficient to allow the payment 
of a dividend on the consolidated ordinary stock at the rate of 1j per 
cent. per annum, carrying. forward £2,798. The dividerd for the 
corresponding period last year was at the rate of 1j per cent. per annum, 
carrying forward &1.634. 

Mr. Ј. Е. $. Gooday, late general manager of the London, Brighton & 
South Coast and Great Eastern. Railways (and now a director of both 
companies), has been clected a director of the City & South London Co. 


CLONTARF & HILL OF HOWTH TRAMROAD Co. (LTD.)—An interim 


dividend has been declared at the rate of 3 per cent. per annum (3s. per 
share) for the past half-year. 


DIRECT UNITED STATES CABLE Co. (LTD.)—The board have resolved 
to pay a final dividend of 2s. per share, together with a bonus of 1s. pet 
share (both tax free). such dividend and bonus to be payable on and after 
3lst irst.. and making with the three interim dividends already paid. à 
total distribution of 5 per cent. for the vear ended June 30. The transfer 
books will b? воза from lith to 23th July inclusive. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.)— 
Interest on this company's 4 per cent. mortgage debenture stock for d 
half- year ending 31st inst, will be paid by warrant on Aug. 1. ‘The stock 
register will be closed from Zith to 31st inst. inclusive. 

MALGOORLIE ELECTRIC TRAMWAYS (LTD. "liis company’s DUM 
receipts for June were £3,649 and the aggregate from Jan. 1 is £20,404. 
MEXICO TRAMWAY3 Со. Т: 
i per cent. for the quarter ende 

NEWCASTLE.U 
tors have resol 
Preference sh 


directors hive declared a dividend of 
d June 30, 
PON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The direc- 
ved to pay interim dividends of 2! per cent. on the 
ares and 2 per cent. on the Ordinary shares. 

STOCKSEXCHANGE NOTICES. Th» Stock Exchange Committee have 
appointed July 20 а special scttlirg day in. SSZO.000 5 per cent. bords, 
1925 (London issue) of the Be Il T. phone Co. of Canada (Ltd.), ard have 
granted quotations to S2.0060.000 capital stock of the Кетин 
ош Co. (Ltd.). £1.]88,200 3} per cert. first mortgage debentures of 
the Lima Light, Power & T'ramuaus Co. (Las Em presas Electricas Aso 
cradas), a further issue of 860.000 7 per cent. cumulative preferente 
stock of the Mexican Light & Power Co. (J /d.), ard a further issue 0 
£21,000 $} per cont, first mMertyore prior licn gold bores of the Mon- 
treal Water & Power Co. The Committee have been asked to appeint 
special settling days in ard grant quotations to £100.000 5 per cent. 
debenture stock of the Adelaide El ctric Supply Co. (Ltd.) and fully and 
partly paid scrip for S3. 00.000 tist mortgage 5 per cent. 40-year Gold 
bonds of the Missisipi. River Power Co. ard to grant quotations (о а 
further Issue of £230,000 5 per cent. second mortgage debentures of the 
Bombay Llectric Supply dc Tramways Co., а further issue of £200,000 
deferred ordinary, £200,000 preferred ordinary and £200,000 5 per cent 
cumulative Perpetual. preference stock of the British Columbia Electri 
Railway Со, (Ltd.), S285,500. first mortgage 33-vear sinking fund gok 
bonds of the Cascade Wat ғ. Power & Light Co. (Ltd.), £441,620 0 pet 
cent. first mortgage convertible bonds of the Coban Tele phone Со 
39.064.200 additional common stock of the Mesico Tramways Co. 00 
407.000 £10 fully-paid shares of the Underground Electric Railways Со. of 
London (Ltd.). | 

TELEGRAPH CONSTRUCTION 


| & MAINTENANCE CO, (LTD).—lhe 
transfer books will be closed from 


IOth to 20th inst. inclusive, prepara" 
d of 12s. a share. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


BLEOTBIO TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. | a rl 
е Dive NAME: gate M Yen: Jury 11. 
weeks, (a) Klectricity Supply. £ 

| 6 8 —3 6 T 
| | 10] 6/0 | Boarnemouth & Poole Elec. Sup. Ord; a.- = 
iberdeen Согрогайов te. = E 10 4/6 Do. 44 per Cent. Cum. ооо ооо ооо 104—101 $ on 

p Adag л: + Iu ste] IB бре Ста бда Soad Р г НТИ | ; 

өз ох ese серое А ; n ооофе ео vs 

er cent, (Marth rahton-underLyne +»... | + 488 || St) 90 Brent КК н Blea SA Оа: 2 eh 2: 
-i0i for money i ayr Corporation 0000000000 + 276 | 5 3/6 Do. 7 Cent. Pref... osse ce co t 991 

ley ср ооооеооосоооеоооо 4 С tral S Co. 4 Guar. D*b. Stock 98 —101 4 
and Shares (бг ; кы 434 | St. р: ven ec. ou о Со. 3 —4 5 ee 
ule s ec909990909009090099 + 659 5 2 Charin Cross ( „ Énd City) EL Sup. i i 
uly 27 and duz. E; Bath Electric Trams, Ltd... + 7,113 | 5) 2/3 | Dc 4j per Cent. Pref. ..cscsseveeeeeee| 44-556 | 5 is 
Üver Day, Juj% 3rmingham Сосо аео ex bu 1,714 || St. 4% | Do. 4 рег Cent. Deb. Stock (red.) ...... io d H 2 
974 ; three mert: Эр а opere + 469 || St. tte Fs por Cane Deb. dor (rad.) sese.. A4 |5 is 
37-155, Ше meBlackburn Corporation .... + Боз | $ 3/0 | Chelsea Electric Sub Ero tentia 4—4 15 E 
192—194; Fore), Bolton а" + 3.600 | St. Ф 1 Do. 4} per Cent. Deb. Stock (red.) ....,. чү 12 ^ 127, 
land, cash, bi. Bombay Синов, e 1,16] 10; 8/0 | City of London Electric ри 12—13. |412 ER 
t tion MENS T 7,277 10 6/0 Do. 6 per Cent. Cum. Ol. cecccot0o999*9 119 —123 4 ad 
Bradford Corporati 1,356 | St. | 5% | tDo. 5perCent. Deb. Stock (red.)........ 

. , , Brighton Corporation. ..... H 9802 | St | 4% tDo. 4 vsr Cent. 2nd Deb. Stock (red.) ..| 100 —103 | 4 < 
| combination 27 ви та a сатат H 1,885 ||| St. | 5% tCounty of Durham Elec. P. D. 5% Ist Mort. 894—914 | 5 1 ~ 
. We аге init. Corpo À eo. ‘ооо о оосо rere © с 090509095 
' л ү - Burton Corporation ...,.. T 1 ie 10; 6/0 | County of London Elec. Supply Ord. ...... 71-9 - 

ruetion ar e. Bury Co ration .... s ; 6/0 C Pref, ...„„ә»әее ‚в 114—1 і < 
» + R7,594 R2,504 if 10 Do. 6 per Cent. um. е 10; 
Among those E Calcutta рен В + 7 3 18 | | St. 4 95 1Do. 4} рег Cent. Deb Stock (red.) ооо» o wn = 
The Lond be ear ds adbni6 cs: + 3,537 || St. Ajo Do. Second Deb. Stock .......... ees 414 1 a 
ithe. УР ine Coro! ia 928 | 5 4/0 | Folkestone Electricity Supply Co. Ord. .... 
Пк, УР Dez Central London Railway ee 61 | 5 2/6 Do. 5 per Cent. Cum. о сеоеовеовоофе • 4 —5 l hd 
The nm: Chatham & Dist. Lt. Куз... + 4 |i St.| 44%] Do. 4$ Ist Deb. Stock (red) ............] 97 —100 1 “ 
ШОР ay аео dis H 2,427 5 5/0 Hove Electric Lightin od b. Stk, n. ascot | ж 
ich „йез a 297 Cork Electric Trams Со,.... + 212 | St) 20 | Isle of Wight E. ИН В —7} 1 = 
Zealand, Sit г. Devonport & Dist. Trams .. т нг 2 50 то у ие S0 С ~ 
"a PES Dover Corporation AELEKEE + 638 44 Do. dn Ce t. Deb Stock (red.).....» 93 4 2 
раа рав TANWAT r +1 945 1 Sis | St 4% Kensington & Клефе Co. & Notting НШ 
PLY 00. 00 Dudley -Stourbiides 21:1. Кр [| | gach кт Staind 4%, Deb Stock re) -.| 96—99 |4 1 - 
he # pet ez Dundee Corporation ...... — 62 84 | St. à D don El tric S ply O (cce dico 1? = 
| ls an it! +: East Ham Council ........ + : 42 ЧН 0 бени 1i—5i 1? ер 
( di! jme n r e"»cccedococecotoqeoe 
p Exeter Corporation........ + ` PINE 3 oe 
ent. (less fey Gateshead & Dist. Trama .. PLUS 23 St. 4% Do. 4 ES Cent. a we t T s 1231 н. 3h 
Glasgow Corporation ...... + 1,495 5| 3/0 | Metropolitan Electric Sup. vnm "p 
Glosso Trams + ? 5 2/3 f Do. 4 per Cent. Cum. Pro nos. cecus i 43 17 e 
ев” Gloucester Согра... St. 41% tDo. 4$ per Cent. Deb. Stock Ist Mort....| 100 —! 7 z 
Med Gravesend-Northfleet... Satie | St. 13 tDo. 34 per Cent. Mort. Deb. Stock (red.) | 8944—87} 1 i 
x for dero Great Northern & City Ry. + is 44% tMidland Elec. Corp. for Power Dist, 4j Ist 51—98} | 4 12 
ит. Greenock & Port Glasgow .. + Mort. Deba. verse vais сеното жакау зэ 31—4 4 14 ве 
е 5 2/6 | Newcastle Elec. Supply Ога............,.. | = 
ty айй te" Halifax Corporation ..... + 24) Cent C Pref 4—4 1511 ки 
4.5 Hartlepool Tramways .... = 5| 2/6 5 per Cent. non Cum. e о 
at the ies Hastings Elec. Trams Co... RE 100| 44%| fDo. 4$ per Cent. Ist Mort. Deb. ........ 4 12 oe 
ю dii" Hone Kon ао +- $636 5% | North Metro. Elec. Power Sup. 5 Morts..... i —101 | 4 17 eo 
162 Huddersteh Corpn. ...... + 168 6% | Northampton Elec. Lt. & P. Ord. ........ 1% 4 Ж 
ШИ Hull Corporation.......... + | 5%, aDo. 5% Pref. *€89*«0*5090«9*«0:4900902*09006€024€*9 TONES Ы 12 9 
. Шога District Council...... + 4% Do. 4% Debs. Hc Ord o. ысу 5 17 am 
Legg, Fe Ilkeston District Council oe — 6/0 t Notting Hill Electric Or КЕХХКЕХЕХ ККЕ ИИ 6 : 
vidt? Ipswich Corporation из...) t 1% | Do ae Deb RE I) eum [59 
Suth be’ EO, AME: е + 24 St james bed ndm Огд........... кж. ; f. .. 
9 ions noi 3 per n [2 "PII ооорчофевьюофов Эш ae 
unc бы E РЕЧЕ Еа IE р 
юг ат * Kilmarnock Corporation PN 4- 14 5 ee Smithfie d Markets Electric Sup. d EMEN 2 r1 6 ee a 
irkcaldy Corporation .. L 5| 4/0 | South London Electric Supply Ord......... : Н ЗА 3 = 
ad hice ire United cdi + 150 0 83 | South Metrop'n Elec. Lt & Power 7% Ist Pref zit $ 18 ~ 
su WE *Leamington .............. a3 42 7 0/7! Do. € per Cent. 2n1 Pref. *€e*e*026020929 ui 6 17 LEO 
som. E E d. Ses 44% | Do, 4j Ist Deb. Stock (тей,)............| 97 —100 | 4 10 - 
valet cester Corporation...... + 249 | 1/3 Urban ectric Supply O:d. зоооооооооео о о о і— зо эз 
ЭКО ТАНЕ Сои 1/3 Do. SperCent. Cum. Pref. ............ 21 —3 816 -° 
{с ай» poration .....,. + 15% М Deb 87 —83 |5 2 88 
That псом Corporation ..... + 21 4}% | Do. АҢ рег Cent. Ist Mort. —— 
и 1^ Liverpool Corporation 22. + 12 /0 | Westminster Elec. Sup. Ord.............2 | 74—88 |6 3 y» 
Liverpool Overhead Rly. + 170 2/3 100. 4$ рэг Cent. Cum, И. ПН 5 —5{ 4 3 ee 
"nm dudno&ColuynBay Ry. + 5 Electric Railways and Tramways. 
АРЕ id Adon County Council .. + 5,315 oe Bath Elec. Trams Pref. Ord. oves ео. T oe = 
ayy Sus London Elec, Ry. Со....... + 230 0/6 t Do. 5 per Cent. Cum. Pref. Ce oe oe о о n: 6 13 6 = 
"E don United ..... T" T 1,542 % Do. 4f Ist Mort. Deb. Stock (гг1.),...... = 5 8 6 nd 
^ Lowestoft Corporation ... Р + 23 74 1 B'ham & Midland Trams 4$ Ist Ded. Stozk.| 8? —1 |5 0 0 .. 
ester Corporation... + 1,016 4% | Bristol Tramways & Carriage Ord. ........| 63-7 1510 9 - 
srt | y Railway К КҮҮ rud 12 9 f Do. Cum. Pref. COR OHHH ECT со фо ооо родос 7 —7} | 9 19 0 = 
ni” Merth Le ee — 37 St. $ fDo. 4 рег Cent. Debs. .............. 100 —101 |319 6 ee 
150" Metropolitan Dist. Railway.. + 904 10 British Electric Traction Ord. ............ i-i e t 
Me politan Elec. Trams .. + 1,157 : Do. б per Cent. Cum. Pref. ............| 341—448 Er 3$ 
jui Middleton VP WERE qut _ 23 | St. | 5% | Do. Sper Cent. Perpetual D?bs....,....| 96 —93 § 2 6 96 
Nelson Corporation........ ; St. | 41% | Do. 44 per Cent. 2nd Deb. ${әсК........| 77 —31 |5 14 0 78 
..,  Newcastle-on-Tyne Corp. .. + 327 St. | 3% | Central London Ordinary Stozk ..........| 21—73 |4 з 0 71 
7 Newport (Mon) uue.. + 46 St. | 4% | Do. 4 per Cent. Pref. Stock ............| 87 —3? |410 0 i 
«4x: Northampton Corporation. . T 62 T Do. Pref. Sorig 5295 pd .........,....! 63} —:41 T °° 
ter Oldham, Ashton & Hyde .. — 40 St, 2% Do. Deferred Stock ..................] 55 —5 зи 6 $ 
Oldham Corporation TIS + 124 100| 4% | Do. 4 per Cent. Debs............... ...| 104 —-105 | 316 0 oe 
„ Perth (N.B.) Corporation .. А 2/6 | City of Birmingham Trams, 5 % Cun. Ре: | 414—5 «419 ё - 
it Perth (W. A.) Elec. Trams .. d: 98 100| 495 ‚ 4 per Cont. Ist Mort. Deos. ........| 99 —102 | 318 9 > 

о Peterborough о в Е © St. | 11% | City & South London Rly. Con. Ord. ..| 32 —33 1412 3 31} 

- Portrmouth Corporation .. + 450 `t. Do. 5 рег cent. Perp. Pref. (1891) ......' 109 —11] [410 0 

Е . Potteries Ch i о о -+ 65 St. Do. (1896) ооо ооо ооо офво соо но 105 —108 4 13 0 

s Ronon Corporation RU da, t 50 RE p (199) МНН toa —197 | aie 0 

P erham "e t. еоорооеео о ооо ооо оо оао а Б 9 4 1 
| Rothesay с orron . ш e | St. Do. 4 per Cent. Perpetual D»bs....,.... 102 —1901| 3 17 о 
ord Corporation .... + 459 10! 6/0 | Dublin United Trams. 6 per Cent. Prf... 128—131 | 4 10 6 
ее ii: + $1,482 10; 12/0! Gateshead and District Trams Ord .....,.. 81—33 | 610 о 
eerness ,,,...... TNI Si dom. 3 10 Gt. Northern & City Rly. Pref. Ord. (4%)... i—1 s 
Sheffield Corporation .,... + 321 [| _5 Hastings & District Elec. Trams, 6% C. P. NT b 
| ароге Trams.. Vives | + $433 ‚ 5. Do. 4j Deb. Stock оова е ee оо офоо оо. о 75 —8J 5 10 0 
uth Metropolitan.. "TT Ре + 62 10 Imperial Tramways Ord. сооеооороо ооо о | 3 —3j ee 
uth Staffs "озо е е **ecccs [T] 817 = 15 10 1Do. 6 per Cent. Pref. о оеооооовоеово ооо о 4—4} oe 
uthampton PA РСЕ July 5 .1,355 + 251 | St. 4 t Do. 4t per Cent. Debs. ie MALES LE IE 72 —71 6 3 6 
uthend Corporation .,.. "231 | + 43 НИ 1. of Thanet Е. T. & Lt. 5 por Cont. Pres .. 21—21 1500. 
utnport Tramways Placa June 30 235 m 45 t Oo. 4 per Cent. Deb, Stock ** oc 5698.5 77 —22 i 5 1 0 
Stalyb'dze Hyd», &z., J t. B4. July 8 769 | 4- 22 10 Lanarkshire Tramways putt ses] 19 —l0E4 512 3 | 
Sunderland Corporation... 9| 1459| + 231 o ifLancs Utd. Trams, 5% Prior Lien Db. Stk.) 7) —32 6 40| jan. July 
un erland District m ps 5 "494 4 39 t London Evectris 4% Deb. St ee ee rey 9o — 78 4 2 6 
wangsa Trams ...... e| June 30 | 1,072 | — 89 ondon Gnited Trams ини] 88—86 |414 0 
aunton ,..... и 45:[ 4. 2 Do. 4 per Cent. Ist Mort. Deb. Sto:k....| 74 —77 | 5 6 0 
ynemouth and Listrict.... . 30 253 | — 65 8 Mersey Con, Ord. Stock .............,...| 6 —3 : T 
(Ое Trams Со. ,,.... Juy 5 344 | — 35 Metropolitan Elez Tramways Ord.........| 2, 12 |6 0 0 ED 
W asey Corporation....,. „ 8 1,233 | + 295 ce Do. ed Com Prof О brodo I~ к | y E 
all Corporation ......| „ 8| 5531р 2i Ree | too, Mi pu Cot Di Sete ttn] almi S 9 0, Feb, m 
at ggton Corporation... 4 » 6| 394! 4 34 Jak d eie Caef ее үс dear July 
es М t % ; ] 1 А 00:08 93640065959 42177 2 
eston-super- м tt ао [SE и 147, | Metropolitan Railway Consolidatzd........| 491—491; 2 16 3 Fob, Aug 
Wolverhampton Co, 2,,:..| ^ 404 | — 59| 26 24% | Do. Surplus Lands Зака... (ШИ 90 —2 319 0] Feb Aud 
що Yerhampton Corpo. ... , July 6 973 | — 283 3 % P CORE “A” Pits anco оо 89 91 | 317 o | Feb, Aug 
Worcester ***b:908260806204 June 32 329 + 0 29 » р 3 é? po 3 P CORE Convertible Prof, Hali 82 =—91 3 17 0 1 Aug 
Tore WR Trama ....| July 9| 1302 | t — 83| 26 t 34! Do, 38 per Cent, Debsnture Stock -.-...| 93 —95 |3 13 6! D ч 
Orkshire Woollen District. | June 30 950 | + 6 ' 26 CHA X BUS oH ВА * No allowance has been mads for accrued interest or redemptione 
* Partly electrical, } Ex Dividend: _$ Tno London Stock Exchange Com:nittes have declined to quote those, 


(2) These comparísons are with the correspondin period last year, 
t Minus Э days, t Minus 2 days f Plus 3 days T Plus 2 days 
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а Last tOTRICAL COMPANI 
м 
Divi- | EUG SEH 
a МАМЕ, Price | ° A 
ü |DBKD wed. E Ld Deipexp | PORE n RE I.E eT .—Contin d | 
. | guly 1L е 8 Оду иеа. 
зшу ii |Ymuwo D"* Joey 11, | @ omo НАМЕ, *RA | 
s: Electric Railways and du _Јосу Pi.| —— DEND | No Pes CENT. DrviDEND | 5 NEN 
ip 3e j Mer Rir. 33 per Cent. “А” Deb. Stock S ба d High-| Low mie Jay 11. |Үшгрно. По us 
- PR . ] . d : А = —— 5 | 
EA Metropolitan District Rallway Ort nnn о За 346 fam Jon Ж st 100] og Telephones. о 
9 i в оооооо се — ее X 
a 08 Do, Assented Ext, Pret (int. Guar. e 9 419 e| Feb; Aug | © юй; | 4% Ame" Coll Trust Бер Cent. Bd ut 3 $ 5 [1 1 | 
3 MO E ys. Co. of London Ltd)! 76 — Ы 4% | Do. 49 , per Cent. ds) 94 —9о | e 2) 142: 
St. tDs. 3 per Ce ‚ Ltd.) 78 | 4 10 t| so? . 4% Cons. Bonds 1 4 4 О Jan. Jul 93 | 
э. 4 nt. Consoltd. Rent-cnareé 26 — О! Feb, Au jj а 5 Anglo-P. ; з 1936 «инь. 116 —11? d y 
st 6) iot per Cent, Миа Rent-charge, 102 «18. |318 0| Jet july 7. 5 зб | Chill -Portug'se Tol. 5% tat Mt. Рә, Sc |. 101 —193 | 3 19 О Mar, Sept кы 
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‘Testing Induction Motors. 


Маму motors, especially large motors, built at the 
present time, are of the induction type with slip-rings. 
The reasons for this are many and weighty. Such machines 
can be safely built for high pressures, they give no trouble 
at starting nor when running, and they are very efficient 
over а wide range of load. А siinple method of measuring 
the efficiency of such machines, therefore, is very desirable, 
especially when only one unit is available. Now it fre- 
quently happens that though the necessary supply is at 
hand, suitable means of absorbing the power are wanting. 
Arranging a dynamometer or brake is not always an easy 
matter, especially on site, nor is it always sufticiently 
accurate to absorb the power by driving ап electric 
generator. 
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IN such сазез it is possible to take advantage of the 
transformer properties of the induction machine and absorb 
the power supplied to the stator by loading the clamped 
rotor electrically. Corrections are necessary, of course, to 
allow for the mechanical losses and the increased copper 
and iron loss. In our present issue we publish a short 
article in which Mr. H. J. S. HEATHER points out the 
possibility of using such a method and describes how the 
corrections are made. Though the author does not deal 
with the problem exhaustively, nor append comparative 
test results, the necessary refinements will at once be clear 
to those conversant with the working of these machines, 
and we have no doubt that such a method can be made to 


do reliable service. 
E end 


The Education Estimates. B 

IN introducing the Education Vote last week in the 
House of Commons, Mr. Runciman seemed by no means 
cheerful as to the position of technical education in this 
country; in fact, he stated that in lis opinion it was in 
the field of higher technology that we had most leeway to 
make up. Nevertheless, he had to admit that a number 
of large bequests had been made during the past year and 
this certainly must be taken as a most important pre- 
liminary step to eflicient education. For example, the 
University of Liverpool has rezently founded a professor- 
ship of naval architecture and a department for the study 
of problems in town planning. The study of aeronautics 
has not been neglected and a professorship has been founded 
at Leeds for the study of questions connected with the 
gas, coal and fuel industries, and the Clothworkers’ Com- 
pany has given £20,000 to the University at Leeds to pro- 
vide instruction in wool combing and spinning. Further, 
in the North of England. £25,000 has been applied to the 
teaching of mechanical engineering, and in three univer- 
sities sums of £50,000, £50,009 and £70,000 respectively 
have been provided for the promotion of chemical science. 
Without wishing to minimise in any way the gratitude 
which all should feel towards these generous donors for 
their efforts to help on education, we cannot help thinking 
that the Government themselves might do more, or rather 
mi:ht give more, than they do at present. A matter 
of national importance should not depend so much on 
private individuals. 
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ALTHOUGH there is much yet to be done we think it 

will be admitted that the above are satisfactory signs of an 
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awakening to the value of technical education, but what 
appeared to trouble Mr. RUNCIMAN most was the fact 
that there are only 16,000 students in the universities of 
England as compared with 63,000 students in similar in- 
stitutions in Germany. Even taking into account the 
difference in the population there is no doubt that these 
numbers do not compare satisfactorily, assuming that the 
figures are strictly comparable. On the other hand, it must 
not be forgotten that а certain amount of education is 
necessary to teach the public fully to realise the advantages 
of technical education. Further, as pointed out by Sir 
РнплР MaGNUS in the debate, the higher technical in- 
stitutions of Germany have been established for much longer 
than the similar institutions in this country. Moreover, 
there has always been a lack of funds, and in this connec- 
tion there may bea good deal in the view expressed by Sir 
PHILIP MaGNus that the Board of Education should take 
steps to ensure that grants to secondary schools should not 
be given exclusively to the pupils, but some part should 
go to increasing the income of the schools. It is also worthy 
of note that the Treasury grants to universities will, in future, 
be administered by the Board of Education. This makes the 
Board the only Government Department to deal with the 
universities. In order that the grants may be properly 
administered a small advisory committee has been ap- 
pointed, and we hope that they will approach their work 
with more open-mindedness than has always been the case 
in the past. 
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General Electric Progress. 

THE annual meeting of the General Electric shareholders 
took place on Monday. The directors’ report which was 
presented to the meeting contained many points ot interest 
to electrical engineers, and was submitted with all the 
cheery optimism of the chairman (Mr. Huco Hirst). He 
fittingly referred to the late chairman and founder of the 
company, Mr. Gustav Byna. It is quite clear that much 
of the suecess of the General Electric Company’s work is 
due to Mr. DvNcGs early efforts. His place on the 
board has been filled by the appointment of one of his 
sons. It is satisfactory to note, turning to the balance- 
sheet, that the trading profits amount to £107,858, an 
increase of £16,728 over last year's working, and that good- 
will and patents have been written down to £1. The 
company has continued its old policy of financing manufac- 
turing concerns by investing its surplus funds in concerns 
which act as feeders to the general business. In this way 
the Dritish General Electric Companies of China and 
Australia have recently been founded and financed, and 
it is foreshadowed that similar undertakings will soon be 
established in India and the Argentine. 


Eee 


PERHAPS the most interesting point in the directors’ 
report is that which deals with the National Insurance 
Bill. The scheme of contributions by employers outlined 
in that Bill must prove a serious matter to all large manu- 
facturing and distributing firms and one which will require 
careful consideration. Ethically an employer is to some 
extent responsible for his employes, and the General Elec- 
tric Co.’s directors are able to support this view, notwith- 
standing the heavy charge it entails. Mr. Hirst, in the 
course of his remarks, said the Bill would “ carry in its 
train benefits which will improve the discipline, inde- 


pendence, character and happiness of the working people, 
and therefore will be worthy of sacrifice on the part of 
every section of the community.” This is a statement of 
the case which we can but hope the future will justify. 


Ек 


Provisional Electric Lighting Orders.— The Board of 
Trade have issued their report respecting the applications to 
and proceedings of the Board under the Electric Lighting 
Acts, 1882 to 1909, during the past year. 

There were 28 applications for orders (11 by local authorities and 17 by 
companies or persons). butt wo applications (by Bognor Urban Councib 
and Uxbridge and District Electric Supply Co.) were not proceeded with. 
In the case of the application of Bermondsey (London) Borough Council 
for an order for the remaining portion of the Borough an inquiry was held 
by the Board, and after consideration of all the circumstances of the case 
they refused to grant the order. The local authority refused to consent 
to the application of the New Electricity Co. of Macclesfield for Maccles- 
field borough, and after consideration of the circumstances the Board 
dispensed with the consent, and granted the order. In all other cases 
the applications were granted (either for the whole or part of the scheduled. 
areas), and confirmatory bills were introduced. 

The bills to confirm the provisional orders granted by the Board of 
Trade last year were passed, and all received the Royal Assent. 

Since the date of the last report the Board have approved deeds trans- 
ferring the powers, duties and liabilities of five orders, viz., the Caerphilly, 
Church, Dawlish, Dunfermline and District and Southgate Orders. 

The Board have given their consent under sec. 2 of the Electric Lighting 
Act, 1909, to the construction of generating stations on certain specified 
land for the purposes of six orders (Bispham, Carmarthen, Dawlish, 
Glasgow, Llanelly and Swinford) ; and the Board have also made 23 
orders under sec. 6 of the same Act permitting the undertakers to supply 
electrical energy to certain specified premises outside their prescribed 
areas of supply. 

No applications for licences have been entertained by the Board 
since the date of the last report. 


Telephone Administration.—Correspondence has passed 
between the Liverpool Cotton Association and the Postmaster- 
General in regard to а scheme for the creation of а central 
advisory committee in connection with the future manage- 
ment of the telephone and telegraph services of the country. 
It was proposed that this advisory committee should consist 
of representatives of the chief commercial bodies of the United 
Kingdom, and that it should be under the chairmanship of the 
Postmaster-General. 

In a letter dated June 21st. the Secretary of the G.P.O. (Sir Matthew 
Nathan), on behalf of the Postmaster-General, states that Mr. Н. Samuel 
is of opinion that a small advisory committee would fail to be completely 
representative of all the special interests which should be kept in view in 
the administration of the telephone and telegraph services, and that & 
thoroughly representative committee would be so large as to make 1$ 
impossible to ensure full consideration of the numerous questions in 
which the majority of the members would not be directly interested. 
On the other hand, the Postmaster-General sees no serious difficulty in 
securing the objects which the Liverpool Association have In view by 
the adoption of a proper system of administration by the Post Office. 
On several occasions recently he has explained his intention of decentr&- 
lising the administration of the telephone service. and of entrusting 
responsible officers in different parts of the United Kingdom with а con- 
siderable measure of executive control. It will be the duty of these 
officers to keep in touch with commercial bodies and with local authori- 
ties in their provinces and districts, and it will therefore always be pos. 
sible to secure free discussion between representatives of the Post Office 
telephone service and the bodies who may require special developments 
of the service to meet their needs. Commercial bodies, such as the 
Liverpool Cotton Association, Chambers of Commerce, Chambers of 
Trade. Chambers of Shipping, or the Committees of Stock Exchanges, 
will thus have frequent opportunities of making special representations, 
and whenever necessary the assistance and advice of local committees 
will be sought in dealing with problems in which they are concerned. 
Their views will always receive full consideration by the Postmaster- 
General, and, if necessary, can be personally discussed with him, or with 
the principal officers of the Post Office. In this wav asim ple and effective 
method of dealing with all special requirements may be arranged without 
difficulty, and Mr. Samuel therefore considers it unnecessary to appoint 
a general advisory committee, or to ask the House of Commons to hold 
a special inquiry on the subject. А 

Tie Liverpool Association has accepted the situation outlined in this 
reply. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair 
Assab —Perim  .................. July 8, 1909 == 
Malta— Tripoli........... ......... April 20, 1910 July 18, 1911 
Latakia—Palura ............. - May 26,1910 ... = 
Zanzibar—Mombasa ............ July 11, 1911 ... em 
Bathurst - Bissao .............. July И, 1811 ... es 


Guam— Manila .......,......... . July 12, 1911 
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И Medico-Mechanical Institute.—Mr. Edgar Allen (of 
Edgar Allen & Co., Ltd.) has presented а Medico-Mechanical 
Institute to the city of Sheffield. The institute has 
been fitted with a complete set of Zander apparatus," and 
Mr. Allen will bear the whole cost of maintainence (£1,500 
a year) for the next three years. By that time he hopes the 
institute will be supported with the hospitals, in conjunction 
with which it will be worked. The institute is intended for the 
free treatment of wage-earners suffering from limb troubles. 
Automatic Telephone Exchanges.—In our last issue we 
announced that the Post Office proposed to instal an exchange 
at Epsom working on an automatic system. We have now 
received the following information from the engineer-in-chief 
of the Post Office confirming this and amplifying the details. 
It appears that as a result of visits recently paid to America 
by the engineer-in-chief and other headquarter officers of the 
Post Office the Postmaster-General has decided to introduce 
experimentally into this country some of the systems of 
automatic exchange working which are now installed in several 
cities of the United States. Three or four different systems are 
in use in America and these have all been investigated both in 
their electrical and economic aspects. The automatic system 
represents a radical departure from the existing general method 
of exchange working, and it is felt that in order to keep abreast 
of telephone progress the time has arrived for giving these 
systems a practical trial in Great Britain. The mechanical and 
electrical problems involved have now to a great extent been 


satisfactorily solved, and it remains to be decided whether | 


such systems will be economical, and further whether they will 
be popular with the British public. Negotiations are now in 


hand for the installation of an automatic exchange on the | 


"Strowger" principle at Epsom, and for another on the 
“ Lorimer ” system at Caterham. Each of these exchanges 
will be equipped with about 500 lines at the outset, and will 
probably be installed within the next six or eight months. 
The exchange serving the official departments at St. Martin'e-le- 
Grand is also to be converted to the automatic system, and will 
include about 400 lines. The development of “ semi-automatic” 
exchanges is also being closely watched. These exchanges 
utilise the ordinary type of subscriber's telephone, as used on 
the existing common battery manual exchange system, and 
the method of working is identical so far as the subscribers are 
concerned. The installation of a trial exchange of the semi- 
automatic type would merely test the efficiency of the exchange 
apparatus, and would give no information as to whether the 
public is prepared to accept, and successfully operate, the full 
automatic system of working. The experimental equipments 
about to be installed are expected to yield all the information 
necessary to determine the future policy of the department. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Ап article by Mr. H. J. S. Heather deals with à new method of 
determining the efficiency of slip-ring induction motors. 

Mr. G. L. Addenbrooke contributes an article on Selenium. or 
Selenion, as he prefers to call it, by analogy with silicon and boron. 

We publish an article dealing with the various phases in the 
development of the De Laval steam turbine. 

In а Paper (of which we give an abstract) read before the Tram- 
ways and Light Railways Association, Mr. Gerald Hooghwinkel puts 
forward some reasons why, in his opinion, electric street traction is 
not developing in this country at the present time and is not so 
satisfactory financially as on the Continent. 

We continue our account of the Papers and Discussions thereon 
delivered &t the Education Conference recently organised by the 
Institution of Civil Engineers. 

Ап abstract of an article by Мг. В. Rudenberg on the stability of 
three-phase machines gives a further account of the researches the 
author has been making up on this question. 

Birmingham Corporation are recommended to purchase the re- 
maining interests of the City of Birmingham Tramways Co. in the 
local tramways and to obtain powers to construct several additional 
lengths of line. 

, Parliamentary. —The Telephone Transfer Bill was read a second 
time in the House of Commons on Friday. 


Standing Committee B of the House of Commons on Wednesday 
passed, with amendments, Clause 60 of the Coal Mines Bill, which. 
deals with the use of electricity in mines. 

Companies’ Meetings and Reports.—'The report of the directors of 
the Electric & General Investment Co. sets out an amended scheme 
for the extinction of the founders' shares. 

The directors’ report of the South Brazilian Railway Co. states 
that the company has acquired the local tramways (which are to be 
ч to electric traction) and also the electricity supply under- 
taking. 

The report of the directors of the City & South London Railway: 
Co. shows a satisfactory increase in the number of passengers carried 
and in receipts for the half-year to June 30 compared with the corre- 
sponding period of 1910, the passengers having increased by 1,000,000: 
and the receipts by over £4,000. The dividend for the half-year is 12 
per cent., compared with 1} per cent. for the corresponding period of 
1910. The vacancy caused by the death of Mr. Harvey Rankin ha& 
been filled by the appointment of Mr. J. F. S. Gooday, well known a8 
а former general manager of the Great Eastern and Brighton Rail- 
ways, and now a director of both those companies. 

The accounts of the National Telephone Co. show that the amount 
paid to the Post Office for royalties for the half-year to June]30,. 
1911, was £173,424. 78. Out of the net profits of £436,886. 13s. 
£200,000 is put to reserve. The company have spent on capital 
account during the helf-year £211,121. 15s. 10d. in the erection of 
15,675 additional exchange and private stations and in the construo- 
tion of underground works. The total income for the half-year is 
£1,807,871. 13s. 3d., an increase of £129,539. 14s. 104. over the cor- 
responding period of 1910. The percentage of working expenses to 
net income was 64:74 compered with 64-09 in 1910, and the highest 
on record. The rentals carried forward for unexpired terms amount 
‚ to £1,577,419. 


OBITUARY. 

‹ В.В. GooDy eR. —We regret to report the death, which occurred on 

| the 15th inst., from heart failure, of Мг. В. B. Goodyer, at his house in. 
| Newport-road, Cardiff, at the гре of 73 years. The late Mr. Goodyer 

| had a long connection with tramway systems, having held managerial 

appointments with the Edinburgh Street Tramways Co., the Rothe- 

say Tramways Co., the London Road Cer Co., the Continental Metro- 
politan (Paris) Tramways, while for over 20 years he was manager of 

the Cardiff branch of the Provincial Tramways Co. Мг. Goodyer’s 

son is tramways manager to the Croydon Corporation. 

- Pror. W. Sprinc.—The death is announced of Prof. Walter Spring 
of the University of Liége. The deceased was well known fer his. 
researches both in organic and inorganic chemistry. 


PERSONAL NOTES. 


Mr. Benjemin Deakin, M.LM.E, M.LE.E., who for many 
years occupied а responsible position on the engineering staff of the 
City апа County of London Electric Supply Companies and 
subsequently as engineer and manager in Australia for the British 
Insulated & Helsby Cables (Ltd.) and the Electric Supply Co. of 
Victoria, has joined the firm (with 2, seat on the board) of Horrocks, 
Roxburgh, Ppty. (Ltd.), Melbourne, who are agents for Hadfield’s: 
Steel Foundry Co., Brown Bayley's Steel Works, William Cooke 
& Co., of Sheffield, and other firms. Mr. Deakin was the engineer 


who designed and constructed the Ballarat and Bendigo electric. 


supply and tramway undertakings, from the management of which. 
he has just retired. He is visiting England in the interest of his new 
firm, and his address in London will be c/o the National Bank, 5, 
Bishopsgate, London, E.C. 


Sir Joseph Swan, F.R.S., has been elected president of the Literary 


and Philosophical Society of Newcastle-on-Tyne. 
Mr. C. W. Hill, manager of the Bournemouth tramways, has 


tendered his resignation in order to take up a business appointment 
in London. 


APPOINTMENTS VACANT AND FILLED. 


A lecturer in electrical engineering is required at the East Londom 
College (University of London) for September next. Workshop 
experience essential. Commencing salary £180. Particulars from 
Prof. J. T. Morris. Applications to the Registrar of the College by 
Monday, July 31. See advertisement. 

Ап assistant lecturer and demonstrator is required in the mathe- 
matics and mechanics department of Sunderland Technical College, 


572 
: Salary £150. Applications to Mr. Herbt. Reed, 15, John.street- 
Sunderland, by July 31. | 

A demonstrator or assistant lecturer is required in the physics 
. department of the University College of Wales, Aberystwyth. 
Salary £150. Applications to the Registrar by Aug. 24. | 

Battersea (London) Council require an additional commercial 


assistant for their electricity department. Salary £2 per week and 
- commission. Applications by noon July 24. 


The Governors of Heriot-Watt College, Edinburgh, require an 
organiser of technical education. Salary £300 per annum. Appli- 
. cations to the Clerk, 20, York-place, Edinburgh, by July 24. 


An assistant science master is required for Waterford Central 
Technical Institute. Salary £100, rising to £130. Particulars from 
- the Principal. Applications by noon, July 29. 


Appointment Wanted.—Mr. A. H. Seabrook. general manager 
. of the Marylebone electric supply department. writes as follows :— 

Probably many supply engineers have been in the position that I have 
been in myself in requiring a suitable man for a certain post, and really 
not knowing where to turn to obtain one. И at the present moment 
any supply man is looking round for a first-class boiler house and steam 
plant superintendent, I can recommend to him а man whose capabili- 
ties I do not believe can be excelled. 


Taunton Council have appointed Mr. Appleby, of Smethwick, 
assistant engineer at the electricity station in succession to Mr. C. B. 
Lewis, who is leaving for Australia. 

Mr. Hugh Maclean. foreman at the locomotive works of the G. N.S. 
Railway at Inverurie. has received an appointment with the Chloride 
Electrical Storage Co. in the Argentine. 

Mr. H. Love has been appointed fourth engineer at the Hammer- 
smith electricity works. 


INSTITUTIONS AND SOCIETIES. 


Royal Society of Arts.— The Council of this Society attended at 
Clarence House on Friday last, when the president, H.R.H. the Duke 
of Connaught. K.G.. presented its Albert Medal to the Hon. Sir 
Chas. A. Parsons, K.C.B., F.R.S. Аз already announced in THE 
ELECTRICIAN, this medal was awarded to Sir Charles ** for his experi- 
mental researches into the laws governing the efficient action of 
‘steam in engines of the turbine type and for his invention of the 
reaction type of steam turbine and its practical application to the 
generation of electricity and other purposes.” 

Association of Consulting Engineers.—Since the draft rules drawn 
up by the provisional committee were circulated in December last, a 
large number of council meetings have been held to deal with points 
that have heen raised by various engineers. and a number of impor- 
tant negotiations have been in progress. It was hoped that these 
negotiations would have been completed in time to call a general 
meeting to consider the rules and formally enroll members during the 
present month. Unfortunately. owing to the large number of in- 
terests to be considered and the complexity of the considerations in- 
volved, this has been found impossible. but the committee hope to be 
able to call the meeting after the holidays. | Meantime. Mr. Dykes, 
the honorary secretary, would be obliged if all letters were sent to his 
new address, 11, Victoria-street. Westminster, S.W. 


British Association.— The British Association meeting this year 
will be held from August 30 to September 6. Portsmouth being the 
meeting place for the first time in the society 8 history. In his 
presidential address to the Association, Sir Wm. Ramsay will deal 
with the increasing need of scientific training with а view to future 
as well as to present-day requirements. He will also touch upon the 
necessitv of conserving our national resources. Prof. H. H. Turner 
will consider. in his opening address to Section A, the lessons taught 
by the observational sciences, e.g.. magnetism, as regards methods of 
work. Sections А and G will hold a joint meeting for the discussion 
of * The Problems of Mechanical Flight." which will be opened by 
Mr. H. Е. Berriman. editor of © Flight." In Section В. Prof. MeWil- 
liam will present a report on “ Electric Steel Furnaces.” — In Section 
G there will be a discussion on the respective merits of superheated 
steam engines. suction gas plants and Diesel engines. Papers on 
these subjects will be contributed by Captain H. R. Sankey, Mr. 
Tookey and Mr. С. Day. Ht is hoped that Prof. G. W. Howe will be 
able to show some expesiments on wireless telegraphy. and that Capt. 
Sankey will be able to exhibit à portable wireless telegraph equip- 
ment. Several Papers relating to ships will be presented. dealing 
with recent improvements, such as the “ Gyro-Compass," by Mr. 
G. К. В. Elphinstone. ** Electrica] Steering." by Mr. B. P. Haigh. 
** Electrical Drives for Ships’ Propellers,” by Mr. Н. А. Mavor, and 
* Marine Engines adapted for burning Crude Oil." by Mr. J. Н. 
Rosenthal. Other Papers are those on " Smoke Abatement.” by 
Jr. J. $. Owens, the * Origin and Production of Corrugation on Tram- 
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way Rails," by Mr. Worby Beaumont, and “ The Vibragraph,” ‘by 
Mr. W. P. Digby. Among the social functions which have been 
arranged are a reception by the Mayor and Mavoress of Portsmouth 
on the South Parade Pier, and a municipal garden party in Victoria 
Park. The Bishop of Winchester will preach in Portsea Parish 
Church on September 3rd, when the President and Council of the 
Association will attend. Н.М. Dockvard will also be visited and 
there will be a display at the Gunnery School on Whale Island. 


New Club House of the Whitehall Club.—4An interesting ceremony 
was performed yesterday (Thursday) at the new building which will, 
when completed, form the new home of the Whitehall Club. А 
commemorative stone was laid by Mr. Alexander Siemens, Presi- 
dent of the Institution of Civil Engineers. assisted bv Mr. E. B. 
Ellington, President of the Institution of Mechanical Engineers, 
and Major O'Meara. Vice-President of the Institution of Electrical 
Engineers. Inserted in the stone was a box containing a number 
of mementoes of the occasion. Mr. €. Midgley Taylor. chairman of 
the club, presided over the ceremony. and also took the chair at the 
luncheon which followed it. About 120 members of the club and 
their guests sat down to luncheon, the company including Sir Henry 
Tanner, Sir Robert W. Perks. Mr. G. N. Abernethy, vice-president 
of the club. and a large number of club members. At the luncheon 
the presidents of the three Institutions spoke of the useful position 
of the new building and of the facilities for social intercourse which 
its accommodation would afford to engineers. Mr. Midgley Taylor, 
in responding to the toast of the club, said that it had been arranged 
to elect as honorary members of the club engineers from the Domin- 
ions overseas who were recommended to them by the presidents of 
the professional institutions from which the club made up its own 
members. ‘This course would ensure an appropriate welcome being 
extended to prominent men visiting this country from the Colonies. 
The new building, which is from designs by Mr. H. Chatfeild Clarke, 
F.R.L B.A.. will accommodate 500 town members. Mr. J. Hodykin 
is the secretary of the club, and from him full details of membership 
can be obtained at 2a, Whitehall-court, London, EC. 
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^ X EDUCATIONAL NOTICES. 


University of Sheffield. —The faculty of applied science comprises 
the departments of engineering, metallurgy, coal mining and archi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 

University of Manchester, —Prospectuses giving full particulars of 
the lectures and laboratory courses in physies preparing for both the 
ordinary and honours degrees, will be forwarded on applieation to the 
Registrar. 

City and Guilds Technical College.— This college provides a 6160" 
tific training for students preparing to become electrical and mecha- 
nical engincers ог chemists. and for engineering pupils who desire 
supplement their practical training by a two years’ course of instruc- 
tion in the principles of engineering science. The instruction 18 
mainly given in the various laboratories, most of which have been 
recently re-equipped. The subjects of the entrance examination 
are mathematics and English, but the matriculation of any Britis 
University is accepted. The courses in electrical and me 
engineering cover a period of two years and those in chemistry three 
years. There are also arrangements for three-year courses in 
engineering. Particulars at the college, Leonard-street, Cit y-TOM^ 
London, E.C., or from the City and Guilds of London Institute, 
Gresham College, Basinghall-street, London, E.C. ad 

In consequence of the rebuilding of Gresham College the i 
offices of the City and Guilds of London Institute have been remove 
temporarily to 3, St. Helen's-place, London. Е.С. 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding. Col. H. M. Leaf. 

The following orders have been issued for the current week. 
Monday, 24th. ...... 
Tuesday, 25th....... 
Wednesday, 26th... 
Thursday, 27th...... 
Friday, 28th ......... ; 
Saturdav, 29th Falmouth detachment will | 

quarters at 8:30a.m. Weymouth detachment will parade 2 
quarters at 11 a.m. Dress for the above detachments: Ме 
Service dress, drill order, with water bottles and haversacks. 
will be issued before each parade. 


Headquarters will be open from 10 a.m. to 4 p.m. 
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THE STABILITY AND COMPENSATION OF THE THREE- 
PHASE SERIES COMMUTATOR MACHINE.* 


ВУ В. RUDENBERG. 


Summary.—The author continues his investigations into the charac- 
teristics of the series commutator motor with unequal numbers of turns 
on stator and rotor. The limit of stable speed can be made as low as 
desired by reducing the number of rotor turns, whilst compensation is 
obtained by increasing the rotor turns. Both properties only depend on 
the brush displacement and the ratio of the turns. 


In a previous articlet the chief characteristics of the three-phase 
series commutator motor were deduced for an idea] machine. Under 
the assumption of the same nuniber of effective turns on both stator 
and rotor, two remarkable.results were established. viz., that exact 
phase compensation only exists at double synchronous speed— below 
this speed the current would lag, above it, lead—and. secondly, that 
at low speeds, especially with large brush displacements, there was а 


Fic. 1.—DIAGRAM OF CONNECTIONS. 


limit of stability for the speed, below which the machine could not 
work as motor. It was then shown that both these factors could be 
varied by altering the ratio of stator to rotor turns. To obtain 


good phase compensation at a lower speed, the number of rotor 
turns must be inercased, whilst to obtain stability at low speeds a 
decrease in the number of turns on the rotor is necessary. 


Taking again the ideal motor, we can now continue the study of 


these properties by placing an ideal transformer between stator 


and rotor, as shown in Fig. 1. The effective stator and rotor turns 


are denoted by ie, and w,. and the primary and secondary turns of 


the transformer by w, and а, respectively. 


[.—"TABiLITY. 
The working of the motor will depend on the double ratio 
Wy, м, UU, 
T= -i = = i e è o e oœ e (1) 


Am 
шы Wo асас, 


The case х=1 corresponds to equal effective turns on stator and 


rotor. The pressure diagram of the motor is shown in Fig. 2. The 
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Ес. 3.—CvnRENT SYSTEMS 
IN THE MOTOR. 


VIG, 9.—CigcrkE DIAGRAM OF 
PRESSURE, 


pletely vanish, because with 
1, = Yi, А е " ry . . . . • (4) 
a magnetising current still remains, even when $, and și, directly 


applied pressure P is the geometric sum of the stator pressure P. and 
the rotor pressure P, which are displaced in phase by the brush 
angle a, where a is taken from the * short-circuit position," in which 
the stator and rotor currents directly oppose. The diagram is 
drawn for к<], so that there are fewer turns in the rotor than in 
the stator. "The rotor pressure is reduced to the external circuit 
and can be directly measured on the primary side of the transformer. 
The rotor pressure depends on the ratio х. At rest, P, — P,, when 
оиа D uM шине 
* Abstracted from an article in the" E.T.Z.” Recently several valu- 
ahle articles by the present author have appeared in the “ E.T.Z.” and 
'E.u.M." on the three-phase series commutator machine, and its self. 
€xeiting properties аз generator. We much regret that pressure on 
Our space prevents our doing justice to these also. 
t Ап abstract of this article recently appeared in THE ELECTRICIAN, 
April 7, 1911. A knowledge of this article is assumed in what follows. 


“he. 


х=]. When running, of course, P, varies with the slip а relative - 


to the synchronous speed n, of the motor :— 


P,=2P,,. sc cPu(1— 7) c o x . (2). 


or n l . P, | 
Ny 2р, . . . е 

whence the speed can be directly obtained from the pressure diagram. 

The space diagram of the current systems in the machine is 
shown in Fig. 3, also drawn for =<1. the rotor ampere turns denoted 
by $. being only xtimes the statorampere-turnsi,,. The two current 
systems are at the brush angle a and form the resultant magnetising 
current $, which produces the main flux Ф of the motor. It might 
be pointed out that even with a—0 the main flux does not com- 


oppose one another. In this case, however, Ф is at right angles to - 


the current systems, in space, and cannot produce a torque. 
The shape of the current triangle is completely determined by а 
and r. The magnitude of the magnetising current is then 


„= A iu T 1,2— 28,1. COS а 


=з А/1 + 22—92 cos а. -— ож ож зв ЩО)" 


Further, when no saturation is present, 
= С.Ф. Ф e . е LÀ е e e (6) 


The torque is proportional to Ф ог ip, and the energy component t, 
of the stator and rotor currents (i, is shown dotted in Fig. 3). Thus, 
in Fig. 3, the torque | ' 

D=C,i,i,, віп p—C,ii,sing. . . . . . (7) 


This, of course, is the same for stator and rotor, but in opposite : 


directions, since the energy components of the currents are equal 
and opposite. . 
Further, we have 


. 1 е $5 . - liue 
sin p= ^ sina=rsina,~-.- 


4 ty t | 
and the torque is then i | 
D-C;zü?! sina i 
xsina 


ОИ о 
UP T42%—2z cosa 
Now the flux and stator pressure are always proportional, 


Р„= C;no, . . . . . > е ° » * (9) у 


so that же get for the torque | 
„ «sina 
р=СР 0; XL E (10) 
where all the constants are combined in C. 
Lastly, to replace the variable stator pressure P,, by the applied 
pressure P, we have, from Fig. 2, | 
p!— DP, + P,2—2P,P, cos a 
= р, 6(1 +228208 соѕа). . . , . (11) 
Hence, for the torque, we get finally, E 
2511 а 
nes + 22—21 соѕза)(1 + х5 918 сова)“ 
The constant C сап be replaced by the normal torque D, at the 


. (12) 


normal pressure P, at synchronism, s=0, with the brush angle ао. 


(е.0., а= 30°) and x=1, whence 


D b а, zsina 
= 2 tan EN Pu" ES B m A ^" » a! ме ы 
D, P, 2 (14 zi— 2х cos а)(1 + 425 — 28 cos a) 
It has already been shown that the three-phase series motor 
possesses a limit of stability for the speed, below which the motor 


cannot. work, because an increase of speed corresponds to an increase 


(13) 


of torque. In the limiting position itself the torque does not alter 
with the speed, whilst above it the torque decreases as the speed 
rises, that is, the motor is stable. То find this limiting position we 
must find the maximum torque with respect to the speed. This is 
when l + 1:3 — 227s cosa 

isa minimum., 


By differentiating we get for the equation of stability 


rs = сова 
Nx cosa 

or --=]— ——. . e е [] . . ° (14) , 
Ny) x | 


This position is entirely independent of thesaturation. The position 

of stability can also be found from the pressure diagram, as shown 

previously. This happens when the stator pressure P,,, or the flux, 

is a maximum. P, is then the diameter of the circle and the pres- - 
sures form a right-angled triangle, whence 


c pe: 
Р„=Р;;сова 


from which equation (14) follows (cp. equation 3). 


o eun. ch te ЙУ 


©... (8) 
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< It is seen that the limiting position only depends on х and a, and 
1s independent of the pressure and torque. By making х<1, that 
ів, by using fewer ampere-turns on the rotor than on the stator, we 
can make the stable position as low as we like. In Fig. 4 the 
Stability curves are shown for different ratios х as function of the 
‘brush angle a. It is clear that stability at low speeds is easily 
attained with small brush angles but not with large. 
The only way to obtain а better range of stability is to vary z 
‚апа а together. For this the simplest relation is 


T= То CO8 a. (15) 


In Fig. 4 the stability limits are shown dotted for different values 
of x, in the short-circuit position—these are constants and entirely 
-independent of the working of the motor. Each value of ху corre- 
sponds to a minimum speed attainable in working and is given by 


(16) 


"Hence x andjthe ratio of the windings can be at once found for any 
aequired conditions. 


Brus’ angle а. 
Ето. 4.—1.1М1Т OF STABILITY. 


If the motor, therefore, has to work at very low speeds, then 
z92]1. With z,—1 and, therefore, х= сов a, the motor is perfectly 
stable and the formula for the torque becomes (from equation 13) 


ао 
эмы аа 
D, P, tan а(1—8(2— 8) costa) " " " ' (17) 
The starting torque (s=1) with normal pressure is 
D, 09 cos a 
p 2197 us. (18) 


0 
whilst for the normal unstable motor with х=] and 8—1, the 
starting torque is 


а 
Cos = 
D a 2 
9 =} tan -" 8 
шы Бе (19) 
о 


With the normal brush angle а, = 30°, the curves representing equa- 
tions (18) and (19) practically coincide for all values of а< 60°. 

The variation of the ratio x can be made directly by altering the 
number of effective turns in the stator or the auxiliary transformer. 
The simplest way, however, is to provide two brushes for each 
phase—these brushes being movable relative to one another, 


П.—СомрМЗАТТОМ. 
We shall now investigate the effect of the ratio of transformation 
х on the power factor of the three-phase series motor. In Fig. 5 the 
current diagram of the effective ampere-tums is given, and in Fig. 6 


the pressure diazram of the stator aad rotor windings. Splitting 
up the stator current, $,, into its watt component t, and its watt- 
less (magnetising) component t,, we get the angle фо between 1, and 
i, The same angle occurs in the pressure triangle between the 

The latter 


pressure, P,,, is displaced from the applied pressure P by the angle 


watt component P',, and the total stator pressure P 


unstable motor. This ів best seen for synchronism where 


in Fig. 5 is right-angled, and the whole magnetising Ct 
plied by the stator, whilst with z=] and an isoscele 


| must vanish. Since the denominator canno 


a, whilst the current Ї is in phase with the watt component pi. 
hence the power factor of the motor is 


cos $ — cos (^t + Фо) 
= соз ^/ COS p — sin + віп d. 


Further from the current diagram and equations (4) and (5), we have 


cos $, — sin p= теша 
о — e E Au quise Е 
V 14 z!— 2z cos 


| 1 — хсоза (20) 
віп 7,—C08 р==— s "I 


V 1x at— 2x i 


сов ф, is the power factor of the stator or the power factor at 
synchronism, for at this point ~=0. 


Fic. 5.—SPAcE DIAGRAM OF CURRENTS. 


From the pressure diagram and equations (2) and (11) we get 


similarly 
: rssina 
sin = Е ае 
у] += 8: —2.8 Соза (21) 
1 — xs соза 
сов = = 


М/Т + zis?— 2x8 сова 


whence we get for the power factor, fina'ly 


1 29 

Cos ф= зе, се ее a за ыу = i ° б (22) 
A1 t + x*8— ж(1 +8) сова \* 
| a(l—s)sina ] 


Thus the power factor depends ол the speed, the brush angle and 
the ratio r, and is unaffected by the saturation. 


For z—]1, the power factor is 
a 
(1—5) cos; | 3) 
сов Ф=———— © e èe œ * 

Л + 8:— 28 CO8 а 


as also shown in the previous Paper. 


For complete stability, 1.e., 2 = сов a, we get 


usum B (24) 
‚ f(t9naN? 
м1 +. (ns 
Jim the 
This latter value is always considerably smaller than that s 


for z—1l,  сояфу=сов о 
for х=сова, cos $,— c08 a. 2. 
Е | "T 
The meaning of this is that in the latter case the current tHanf 
rrent 18 SU) 


Fig. 6.—TimE DIAGRAM OF PRESSURES. 


rotor. Thus. with 


angle, half is given by the stator and half by the tion (оов = 1) ів 


complete stability (x= соз а), complete compensa 
not possible. on (22) 


in the brackets in equati 
For unity power factor, the term ih debe _ 


the condition for созф=:1 (25) 
]+2`8=4(1+8)с08 а, . 
hence E 
y Ny, d ү. (26) 
8=1— —== Е 


is the slip or speed n, for which ¢=0. At 
higher A it leads. From the curves drawn to represe 
relation, it is at once clear that at low speeds and larg 
placements x becomes very large and over a certain OE 
compensation becomes impossible. The working range 0 
therefore, is usually chosen with small brush angles. 


mot^or, 
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А NEW METHOD OF DETERMINING THE EFFICIENCY 


OF SLIP-RING INDUCTION MOTORS. 


BY H. J. 8. HEATHER. 


The machine usually called the induction motor may be 

looked upon as the most general form of the transformer. It 
has the power of transforming both frequency and voltage in 
any desired (though not independent) ratio ; it is also able to 
change electrical into mechanical energy and vice versa. И 
the primary (or stator) of such a motor is connected to a 
source of alternating current supply, and the rotor clamped so 
that it cannot turn, the secondary (or rotor) may be made to 
give out, from its slip rings, currents of the same periodicity as 
the supply. The mechanical control of its movement results in 
its acting wholly as a transformer, and its mechanical output 
is zero. If, on the other hand, its electrical output is reduced 
to zero by short-circuiting the slip-rings, its whole output 
takes the mechanical form and the rotor rotates at a speed 
depending only on the torque opposing its motion. Between 
these two extremes any number of intermediate conditions 
may obtain in which the output is partly electrical and partly 
mechanical, the proportion between the two parts being 
dependent upon the torque the machine is compelled to'give 
out mechanically and the resistance between the slip-rings 
from which the electrical output is derived. If there were no 
losses in the machine, the total output at a fixed current input 
would be absolutely constant, whether this output was wholly 
electrical, wholly mechanical, or partly electrical and partly 
mechanical. 

There must, however, be losses, and these losses come under 
the following headings :— 


Primary iron loss. 
Primary copper loss. 
Secondary iron loss. 
Secondary copper loss. 
Friction loss. 


The secondary output, plus the above losses must be equal 
to the primary input. 

Now, suppose that the primary is taking in a certain fixed 
current from a constant-potential supply. Then, of the above 
losses, the primary iron loss, primary copper loss, and secondary 
copper loss, remain unaltered whether the machine operates 
Wholly as transformer, wholly as motor, or partly as one and 
partly as the other. The only losses that change, therefore, 
through altering the function of the machine from transformer 
to motor are the secondary iron loss and the friction loss. 

If, therefore, we can ascertain what changes these two 
losses undergo in changing the machine from a transformer to 
а motor, the machine's mechanical output as a motor can be 

determined by measuring its electrical output as a transformer 
and applying the correction demanded by the changes in the 
above-mentioned losses, viz., those in friction and in the 
sccoadary iron. The fact of the existence of slip will be taken 
‘Into account by this procedure, as the slip corresponds to the 
‘current used and the rotor copper losses will not be included 
ш the electrical measurement of the output. 

This correction can be found quite simply. The machine 
‘Can be run as a motor without load and with its rings short- 
circuited, and the watts and current input can be measured. 
The secondary current will be small enough to be negligible 
(though it can be measured if it is thought necessary), and so 
will the secondary iron loss for the secondary periodicity is 
practically zero. The watts input minus the primary copper 
loss are consequently equal to the primary iron loss plus the 
friction loss. 

Next, the rotor can be clamped with its rings open-circuited 
and the primary switched on to the mains. The clamping is 
necessary because eddy currents in the iron may be sufficiently 
large to start the machine as a motor. The watts and current 
input are then measured as before. The watts input minus 
the primary copper loss are now equal to the primary iron loss 
plus the secondary iron loss at standstill, | 


The two tests above described are carried out under the same 
conditions of applied voltage, periodicity and magnetic circuit, 
and the two currents are almost identical, во the induced as 
well as the applied voltages are practically the same. Conse- 
quently the fluxes and the primary iron losses must be the 
same. The difference, therefore, between the'watts input 
minus the primary copper loss in the first test and the watts 
input minus the primary copper loss in the second test will 
give us the difference between the friction loss at full speed and 
the secondary iron loss at standstill. 

Now, whenever the machine is acting purely as a motor, its 
slip will be so small that we can regard the friction loss as 
constant and the secondary iron loss as negligible at all loads. 
The error introduced by each of these inaccuracies is, of course, 
only a very small percentage of the total losses, and, moreover, 
the errors are not cumulative but in opposite directions. The 
difference found above between the friction loss at full speed 
and the secondary iron loss at standstill can, therefore, be 
applied at all loads as a correction to the value of the electrical 
output as a transformer in order to arrive at the mechanical 
output as a motor. 

In order to get at the electrical output as transformer, it is 
only necessary to clamp the rotor, insert а high resistance 
between the slip-rings, and after switching on the stator, to 
reduce this resistance until the current going into the stator is 
that at which the efficiency is required to be determined. 
Wattmeter readings of the primary input and the secondary 
output are then taken. The output is then corrected as indi- 
cated above to determine the mechanical output as motor, 
and the ratio between this and the input is the efficiency. 

The method above suggested has the advantages of requiring 
electrical measurements only, and the use of only one motor 
and no belts. Both in simplicity and accuracy it appears to 
compare favourably with any previously described process. 


THE DE LAVAL STEAM TURBINE FOR DRIVING LOW 
OR MODERATE 8PEED MACHINERY. 


SOME STEAM TURBINE PROBLEMS. 
[COMMUNICATED.] 


Summary.—After referring to the problems involved in the design of 
steam turbines—namely, the efficient utilisation of the energy in the 
steam and yet a comparatively low speed of rotation—a description 18 
given of the latest type of De Laval turbine and reducing gear. 


THE PROBLEMS INVOLVED. 


On the whole, the large size steam turbine has so far found appli- 
cation only for the driving of alternators and the propulsion of ships. 
Little progress, comparatively, has been made in its adaptation for 
driving direct-current generators, and for direct connection to other 
machinery of moderate speed, such as centrifugal pumps and 
blowers, or for the driving of machinery by means of ropes or belts. 
While the suitability of the turbine for these purposes, because of its 
simplicity, small weight and space requirements, good steam economy 
and in recent years lower price, is apparent, the engineering world has, 
nevertheless, awaited until now the practical solution of the problem 
of driving such machines by steam turbines. 

The nature of the difficulty is at once apparent from a simple 
statement of the velocities, &c., involved. The expansion of 1 lb. 
of steam from 150 lb. pressure (164-7 absolute) to a 28 in. vacuum 
renders available for conversion into work 325 B.Th.U., equal to 
252,850 ft.-lb. of energy. И the expansion be accomplished in one 
nozzle having unit efficiency, the resulting velocity of the steam will 
be 4,040 ft. per second. 

If the jet of steam impinges upon а bucket standing still, it will 
exert а force upon the bucket equal to the flow expressed in mass 
units per second multiplied by the velocity with which the steam 
strikes the bucket, while the jet leaving the bucket will also be the 
cause of a reaction equal to the mass per second multiplied by the 
velocity with which the steam leaves the bucket. Although а pres- 
sure is exerted no work will be done upon the bucket so long as the 
bucket stands stil. If the bucket moves, however, the forces 
exerted upon the bucket will, as before, be equal to the mass per 
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second multiplied by the relative velocity with which the steam 
strikes the bucket and the mass per second multiplied by the relative 
velocity with which the steam leaves the bucket and the work done 
per second will be equal to the components of the forces in the 
direction of motion times the distance travelled per second, that is, 
times the velocity of the bucket. 

If the bucket velocity increases until it be equal to the velocity of 
the steam in the direction of motion of the bucket, it will be appa- 
rent that no force can be exerted upon the bucket, since the relative 
velocity of the steam striking the bucket will be zero. Between this 
extreme and the condition when the bucket is standing still, there is 
a velocity of bucket that will utilise the greatest amount of energy 
per pound of steam. 

If there be no change in the relative velocity of the steam while 
traversing the bucket, this velocity of the bucket is one-half the 
velocitv of the steam in the direction of motion of the bucket, a fact 
with which engineers are familiar in connection with impulse water 
wheels and thelike. Assuming that the steam strikes the bucket in a 
direction tangential to the line of motion, this calls for a bucket 
travelling at a speed of 2,020 ft. per second, and, if the bucket be 
mounted upon a wheel 3 ft. in diameter, for a speed of 12,850 revs. per 
min. 

Аз a matter of fact, the direction of the steam jet cannot be tan- 
gential to the line of motion of the bucket, since that would imply 
zero area of nozzle, and, as a practical matter. 20 deg. is found to be 
the least angle that is suitable. Again, the velocity of the steam 
leaving the nozzle is only about 97 per cent. of the velocity indicated 
by the thermodynamic theory, and the relative velocity of the steam 


p— ———Ónnm —À———— — 
_ ——MÀ а M — — MP —À—— ÀÀ an 


nected to machinery of all kinds and to be used for belt ard rope 
driving. je 

The third method of speed reduction is by “ multi-staging," 
which has been carried out in three ways. The most simple is the 
use of so-called “ velocity stages "—that is, the wheel, instead of 
travelling approximately half as fast as the steam, travels, let us say, 
at one-eighth of the velocity of the steam, so that the rebounding 
steam will possess three-quarters of its original velocity upon leaving 
the first row of buckets. А stationary row of buckets then redirects 


the steam upon buckets carried by the next wheel, which abstracts. 


another quarter of the velocity, and so on through four rows of 
moving buckets, which would, theoretically, abstract all the velocity. 


However, as pointed out above, there is a loss of velocity in traver- 


sing buckets, whether stationary or moving. If the velocity coeffi- 
cient of the buckets is 80 per cent., the velocity would be sò far ex- 
pended at the end of the second row of stationary buckets that it 


would not exercise any propulsive effect upon the third row of moving. 


buckets. In other words, the velocity of the steam soon runs down, 
and the efficiency of а wheel carrying so many rows of moving buckets 
would be very low. Steam turbines of this type are improved in 
efficiency by a partial adoption of the pressure stage method of 
compounding. | 

This consists in the use of pressure stages instead of velocity stages. 
That is, the total pressure range. or rather energy, is divided up into 
parts, which are utilised in what are really independent turbines. 
The steam first experiences a partial pressure drop through a nozzle 
and then impinges upon a row of moving buckets, after which it 
passes through a second nozzle and impinges upon a second row of 
buckets, and so on. Inasmuch as the velocity of the moving steam 
varies as the square root of the energy converted into motion, dividing 


| the energy drop into four parts, would reduce the velocity only to 


one-half, and to reduce the speed of the wheel to one-quarter, аз in 
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Fie. 1.—De АХА, MULTISTAGE SINGLE-GEARED STEAM ‘TURBINE, DRIVING CRoCKER-WHEELER ('ONTINUOUS-CURRENT. GENERATOR. 
Capacity 500 kw., Speed 500 revs. per min., High-pressure Type. 


leaving the bucket is, due to frictional and other losses while tra- 
versing the bucket. only about 80 per cent. of the relative velocity 
of the steam striking the bucket. Making allowances for the neces- 
sary entrance and leaving angles and for the losses due to friction, 
we find that the most eflicient speed for the assumed case would be 
about 1.960 ft. per second. 

As this, however. would still be somewhat greater than the safe 
limit imposed. by the strength of the material of the wheel, the 
velocity actually used in wheels, properly designed for high speeds, 
is about 1.400 ft. per second, under which conditions about 73 per 
cent. of the energy of the expanded steam will be transferred to the 
wheel. This wheel velocity, however, still corresponds to a speed of 
9,520 revs. per min. for our assumed 3-ft. wheel, which would be 
usable for very few purposes. | 

All the different types of steam turbines now on the market arise 
from the attempt to solve the problem involved in reducing this speed 
to speeds of practical use. А simple means of reducing the speed 
would be to increase the size of the wheel. This suggestion has been 
made repeatedly. Actually, however, the wheel required is of pro- 
hibitive size from the standpoints of space occupied, strength of 
materials and efficiency, since the large wheel would consume à con- 
siderable amount of power on account of skin friction and windage о: 
buckets. T 

The next solution in the order of simplicity is to use gears to re- 
duce the speed of the turbine wheel to the speed of the driven machine 
as was done by De Laval over 30 years ago. This has proved emi- 
nentlv satisfactory in sizes up to about 750 H.P., and has resulted in 
the production of the most efticient type of (шщце о dn 
of size, giving, furthermore, low speeds that Y" ко у ue ain- 
able by other means, and enabling the turbine to irectly con- 
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the preceding example, will require 16 stages, in stead of four. Тыз 
method of speed reduction is also subject to losses of energy, бро 
thing by the skin friction of the greater number of discs ee 
steam, some of which is at comparatively high pressure, and а 
another, the shaft carrying the wheels must pass from one cham | 
to another and leakage will take place along the shaft where 1 
passes through the diaphragms. dest 
The remaining method of speed reduction is one of the ol p 
having been developed almost contemporaneously with the De gs 
gear. It differs from the multicellular type just discussed, in that 
drop in pressure is not confined to the stationary nozzle, but there 1 
à drop in the pressure of the steam while passing through ud 
the moving buckets. In fact, as far as the relative action 18 "n 
cerned, it would be immaterial whether tlie casing stood still and Ж 
shaft rotated, ог the shaft stood still and the casing rotated. deri Е 
the reaction turbine, so called because the steam enters the рос 
with nearly zero relative velocity in the direction of motion oe 
bucket, and the entire propulsive force is obtained from the Sine 
of the jets of steam escaping from the buckets on the low-pre m 
side. The buckets should move with the velocity of the spo Ы n 
Steam, but as each pair of stationary and moving buckets Jed int А 
reality two pressures stages, the total energy drop 1з т e the: 
twice as many parts as there are moving rows of buckets. Б кз in 
buckets move as fast as the spouting steam, and since [e T Е 
the single impulse wheel with which we started moved hal к other 
the steam, if we are to get a speed reduction of 4 to 1 as in. tv of the 
cases discussed, it will be necessary that the spouting о : all the 
steam be one-eighth of the spouting velocity obtained Ма Uk outing 
energy is converted in one pressure stage and, since t x ® p 
velocity varies as the square root of the energy drop, the energ: 
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turbine, the number of rows of moving blades required will be 32. 


Besides the great number of rows of buckets the reaction typo 


es which are much more 


The principal of these 
is that, since there is a difference of pressure on the two sides of every 


row of blades, whether stationary or moving, there is necessarily 
& leakage through the clearance over the ends of the blades, and 
further, since the large number of rows of blades calls for a long 
Shaft, the clearance must be considerable in order to take care of 
possible vibration, distortion due to unequal expansion by heat, &c. 
Again, if the same angles are preserved throughout, the length of the 
blades increases direct] y as the volume of the steam. and since steam 
in expanding adiabatically from 150 1b. gauge to 28in. vacuum, 
increases in volume in the ratio of 1 to 93, it will be seen that the 
low-pressure blades will either be extremely long or the high-pressure 
blades extremely short. This difficulty his been met to a certain 
extent by mounting the first rows of blades on a drum of smaller dia- 
meter, which, however, by reducing their velocity increases the 


of turbine suffers from other disadvantag 
serious, especially with high-pressure steam. 


number of rows required. 


The difficulty of providing for the increasing volume of steam is 
easily overcome in the case of multicellular turbine, where there is no 
objection to using partial admisssion in the high-pressure stages, 
while with the reaction turbine, such partial admission would result 


be accompanied by leakage of steam tangentially along the whee! 
from points of admission to points of no admission and by conse- 


quent steam shock and loss of energy. 


4t 


— 
е 


For the pure velocity stage turbine, four rows of moving buckets 
will be required. For the multicellular type of turbine, 16 rows of 
moving buckets will be required ; while for the reaction tvpe of 


turbine, 32 rows of moving buckets will be required. 


To illustrate the foregoing, suppose the problem is to obtain а 
driving speed of 600 revs. per min. from steam at 150 |b. gauge 
exhausting to 28 in. vacuum, that the admission angles are 20 deg. 
throughout and that the blade coefficient is 100 per cent. Th» 
If a 3ft. wheel is 
used with gear reduction, a gear ratio of 21 to 1 will be required. If 
velocity stages are used on a З ft. wheel there must Бе 21 of them. 
If they are divided into two groups with pressure drop between, each 

i 14 velocity stages. If they are divided into 
three groups of pressure stages, each will need to contain 12 velocity 
stages. The multicellular turbine with pressure stages throughout 
Will, neglecting the fact that the friction loss in one stage is available 


The reaction turbine 


single-wheel turbine will be 62 ft. in diameter. 


will need to contain 


as heat for the next stage. contain 440 stages. 
Will contain 1,760 stages—that is, 880 rows of moving buckets. 


he single-stage wheel, without gears, may be left out of the 
discussion because of its size and the difficulty of construction. 
The single-stage geared wheel is entirely suitable in sizes up to about 

Н.Р. as stated, but in sizes above that it will be found that, unless 
the blades are made quite long or unless the angle of entrance is 
increased, the power of the wheel is strictly limited by the available 
area for the nozzle outlets and it must be remembered thit at the 
outlets these nozzles must have an arez corresponding to the final 
Further, 


volume of the steam expanded down to 28 in. vacuum. 


if the nozzle area is increased by inerexiing the length of the blades, 
the latter soon reach their 


shaft in its bearings would be excassive, considering the thrust which 
they would be called upon to withstand in tr:nsmitting the power to 
the gear, although this one objection тлу bo obviated by the use of 
double gears, wherein the downward thrust of one upon the pinion is 
balanced by the upward thrust of the other, so tht little, if any, 
Pinion thrust is transmitted to the bearings. к 

When we come to consider th^ multi-stage turbines, it is at once 
seen that they are out of the question for any such speed as that 
named—that is, the number of stages is so great that the shafts 
would be very long and subject to vibration, and difficulties in regard to 
Clearance, both from springing of the shxft and from unequal con- 
traction and expansion of shaft and casing, not to mention the great 
cost, low efficiency, would arise. For this reason it has been ths 
common practice to give over tho attempt to force down the spee 
of the turbine after a certain point and instead to endeavour to 
bring up the speed of the driven machine. 

the case of alternators this his been fairly successful, 


even though the speeds ordinarily adopted—viz., from 1,500 to 


3,600 revs. per min—for sizes below 5,009 kw. require long rotor 
drums, introducing difficulties of mass balancing, vibration of the 


However, since there are 
two pressure drops for each row of moving blades in this type of 


We have then the following figures to secure a speed reduction of 
à T5 


limit of strength at the root for the speed 
employed, and, as a third limitation at high powers, the speed of tho 


shaft through unsymmetrical distribution of the magnetic 
velocity in the bearings, insufficient space for coil windings, insulation 
and ventilating ducts, special difficulties in insulation peculiar to 
high speed and resulting from compression of dust by centrifugal 
force, drying out of insulation, permitting the conductors to move 
in a radial direction, difficulties in making allowance for expansion 
and contraction of copper, difficulties in regulation due to too high 
saturation of the field magnets, &c. | 

It is with the direct-current generator, however, that the case 
becomes most. serious. Among the many disadvantages of high- 
speed direct-current machines may be mentioned the following :— 

Proper commutation involves carefully designed construction, 
аз the diameter of the commutator is limited by the allowable peri- 
pheral speed ; it is usually necessary to use a double length commu- 
tator in order to obtain th^ requisite area and keep down the current 
density within satisfactory limits; the number of commutator bars 
and tho distance required between brushes limit the number of poles 
which may be used; with very long commutators or with two com- 
mutatora in tandem, there is difficulty in securing uniform distribu- 
tion of current between th» difforent brushes of each brush arm; 
very carefu! shop work is required ; th» increased length of shaft 
necessary to accommodate the commutator increases trouble from 
vibration, which, in turn, interferes seriously with the commutation, 
especially if carbon brushes aro used ; while it is difficult to compute 
the critical speed of a direct-current armature, it is very important 
that that speed be not approached, also that the commutator and 
armature be in perfect balance; due to drying out or other change 
in the insulation after the commutator and windings have been 
assembled, there is generally a displacement of the centre of gravity 
which will give rise to vibration; the necessity of limiting the 
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field, high 


Fic. 2.—SiNanLE WHEEL WITH BUCKETS. 


diameter of th» armature restricts the spice available for insulation 
and for armature winding. so that it will be doubtful if the increased 
windage, iron losses and friction will be neutralised by & decrease 
in the purely electrical losses, which might be expected from the 
more compact construction and greater activity of the armature 
conductors; due to the very high speed at which the armature 
must run and the necessity of pissing a large amount of air through 
in order to keep it cool. there is a great tendency for the oollection 
of dust, including carbon dust from the brushes, and it is found 
that under high-speed conditions this dust assumes а very compact 
form, which frequently results in short-circuits or carths ; finally, 
while the standard speed electrical generator is entirely familiar 
to the ordinary operating man, who can make such small repairs as 
may be required, th» repair of the high-speed generator is entirely 
bevond both his knowledge and his facilities. In fact, the majority 
of dynamo de.ignezs appear to be of the opinion that direct-current 
units of 1,000 kw. should not exceed a speed limit of 600 revs. per 
min., and this speed has, in fact, been found most suitable also for 
smaller machines, even down to 500 kw. These speeds, however, 
are altogether too low for the ordinary turbine, for, as pointed out, 
they involve an excessivelv long turbine, or otherwise the efficiency 
must be greatly sacrificed, and. moreover, а turbine of four to six 
times this speed would, on account of its shorter shaft and other 
factors, be easier, as well as cheaper, to build with a given factor of 
safety. 
Tue DE Lavan MurTI-sTAGE GEARED TURBINE. 

In view of the pressing nature of the кашар 
the turbo-generator which we are about to describe possesse: 
siderable theoretical and great practical interest. 
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! Helical reduction gears were adopted by De Laval almost at tho 


inception of his work on the steam turbine, and have proved entirely 


satisfactory under service conditions, while having many exclusive 
advantages over the other methods of speed reduction. While 
there is à general and natural objection to the introduction of gears 
where their use can be avoided, still if by special design and methods 
of construction gears can be made at а reasonable expense that will 
be reliable, efficient and long-lived, while eliminating the several 
undesirable features inseparable from a great number of stages, 
their use becomes the logical engineering procedure. 
of the double helical gear as made by the De Laval companies has 
been found to lie between 98-5 and 99 per cent., while the life of the 
gears is equal or superior to the wearing parts of reciprocating 
engines, as shown by the fact that all the gear cutters fitted for pro- 
ducing De Laval gears could not replace the gears now in use once 
in five years if operated day and night continuously. 
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The efficiency 


position of the shaft is also determined by & thrust bearing at the 
same end, the results of axial expansion are largely compensated for. 
Steam is admitted to the turbine first through a strainer case and 
then through a combined trip and throttle valve, to be seen at the 
extreme right ; next through the adjacent governor valve and then, 
after passing through steam nozzles of the standard De Laval type, 
impinges upon the blades of the first-stage wheel. Partial admis- 
sion is used in the first stage, but full admission in later stages. The 
wheels, as will be seen from Fig. 2, are of the standard De Laval type, 
made of such section as to give great strength throughout ; this type 
of wheel is exceedingly strong and is capable of withstanding high 
speed, as exemplified in the De Laval single-stage turbine. In order 
that no danger may be anticipated from the wheel if it should break, 
it is completely} surrounded by steel armour, as will presently be 
explained. F1 
` The buckets are set in the rim by a peculiar form of dovetail, 


Fic. 3.—Dror FonaED BUCKETS. 


The fact, however, that the capacity of the De Laval single-stage 
turbine is limited, as pointed out in à preceding paragraph, has led 
to the assumption on the part of many that the limitation lies in the 
gear. This is not the cade, and over five years ago the De Laval 
Company, of Sweden, instituted experiments with a view to the 
development of à high-power single-gear reduction and about the 
same time offered to instal a 550 н.р. gear for driving the steamer 
* Atland " by steam turbines. 

Experimental work was nevertheless continued on large gears 
for stationary turbines, including not only the gear itself, but also 
suitable machinery for the accurate production of the gears. The 
need of special effort in this direction is exemplified by the fact 
that several montks of continuous work by a skilled machinist were 
required for the correction of a lead screw purchased from one of 
the best shops in this country, before it was considered sufficiently 
accurate to be used in the gear-cutting machine on. which were pro- 
duced the gears of the machine that we are about to describe. О 

This unit, shown in Fig. 1, consists of a multi-stage turbine driving 


—. 


as illustrated in Fig. 3. The buckets are drop forged from solid bars 
of non-corrodible metal and are allowed to retain the original smooth, 
glossy finish imparted by the drop-forging process. Such buckets, 
it is found, wear much more satisfactorily than machined buckets, 
since they present a smoother surface initially, and if they receive 
only dry steam their life is almost unlimited. Tho use of a special 
metal also avoids the rusting which has been the cause cf serious 

annoyance with steel buckets and even with mild nickel steel buckets, 

whereas high nickel steel buckets have shown a tendency to become 

brittle and to break unexpectedly. 

The wheels are mounted upon the shaft by split taper sleeves 
drawn tightly into place by internal nuts in the wheels, and after the 
wheels are assembled, a lock nut on the shaft serves further to secure 
them, while rotation of the wheels about the shaft is prevented by & 


| key. The greater blade length required by the increased volume of 
| the steam as it proceeds towards the exhaust is secured both by re- 


ducing somewhat the diameters of the wheels and by increasing 
slightly the bore of the casting. 


Ес. 4.—TuRBINE SHAFT. 


a standard-speed, direct-current Crocker- Wheeler generator through ' 


a pinion and single gear, the speed of the turbine shaft being 3,000 | 
revs. per min., and the speed of the generator shaft 500 revs. per min. 
The illustration gives a good idea of the compact nature of the con- , 
struction of a turbine, the maximum capacity of which is 1,200 H.P. 
The main casing consists of cast-iron and is approximately cylin- 
drical in shape, being split horizontally so that the top half may be 
lifted off to give access to the revolving and stationary members of 
the turbine. The casing is supported on a level with the centre of 
the shaft by two pedestals rising from the bedplate, one on cach side, 
and is bolted down only at one end, being free to expand and con- 
tract in an axial direction between steel guides. Аз the endwise 


The entire shaft is seen in Fig. 4, where the positions of parts 80 
far described may be plainly discerned. То the right and the left 


‚ of the portion on which the wheels are mounted may be seen & smooth 


space where the shaft passes through the packings at the high-pres- 
sure and low-pressure ends of the turbine respectively, while the 
smooth spaces of smaller diameter beyond these are the parts of the 
shaft running in the bearings. The reduced section at the нЕ 
having two small key-ways for Wocdruff keys receives one-half : 
the flexible coupling, by which the high-speed shaft is connected E 
the pinion or to other driven machinery. The short length of sha 

having a place for one Woodruff key at the left end is for the recep- 
tion of the worm driving the worm wheel on the vertical governor 
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shaft, while the ringed port 


by passing between the guide vanes 


order to increase its strength to withstand pressure 
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Fig. 5.— DiAPHRAGM AND GUIDE VANES. 


adjacent bands touch each other, a complete steel casing is formed 
which would effectually prevent the possible penetration of parts in 
case of rupture of the wheels. The centre of the diaphragm is per- 
forated for the passage of the shaft and leakage of steam is prevented 
by a labyrinth packing. 

The packings surrounding the shaft at the high-pressure and low- 
Pressure ends are more elaborate. The high-pressure packing, which 
18 called upon to withstand a pressure of about 25 lb. per square inch, 
consists of a long labyrinth, followed by four carbon packing rings. 
2пу steam leaking by the labyrinth packing is piped to one оЁ the 
Intermediate stages of the turbine and utilised, while any steam leak- 
Ing by the first carbon ring is taken to the exhaust outlet. The pack- 
ing at the exhaust end of the turbine consists of three carbon rings, 


; : ‚ and to complete 
it à solid steel band is shrunk over the tips of the guide blades. The 


steel band is slightly wider than the blades and diaphragm, and as 
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ing from the standard gears supplied with De Laval turbines only in 
size and the fact that but a single gear is“used for the largest capa- 
cities. The pinion is cut from a solid bar of steel and is carried in 
plain Babbited bearings supported in a rigid cast-iron frame, which 
also supports the gear bearings. The pinion bearings are Jubricated 
by sight-feed oilers from the pump system before referred to, the 
excess oil overflowing to the wells of the gear bearings, which are ring 
oiled. The gear consists of a solid cast-iron centre upon which are 
shrunk two steel rings. The hub is mounted on a stiff shaft, which 
carries at one end a half of the flexible coupling for connection to the 
driven machine. The gear, complete with shaft, bearings and coup- 
ling may be also seen in Fig. 6. 

The lubrication of the gear and pinion teeth is accomplished by 
-ets of oil directed at the line of contact on the entering side, This 
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Fic. 7.—GEAR WHEEL AND PINION. 


oil after use is passed through an oil strainer located in the base of the 
turbine, then through a cooling and settling chamber and then to the 
oil well, from which it is again pumped through the circuit. 

The governing mechanism, Fig. 8, is in duplicate, that is, there is 
à speed regulating governor and a speed limiting or emergency gov- 
ernor. The former is mounted at the top of a vertical shaft driven 
by a worm gear from'the turbine shaft. It is of an extra heavy, sub- 
stantial type and controls, through a system of two bell-crank levers 
and a connecting rod, the movement of a vertical double-seated 
poppet valve similar to that used on standard De Laval turbines, as 
shown in Fig. 9. In order to prevent damage to the valve by over- 
travel of*the governor, a spring is inserted in the connecting rod, as 


Fig. 6.—HEDpvcTION GEAR OF SINGLE-GEARED TURBINE. 


pressure being led in between the first and second 


ring from the outside, which is also done at the high-pressure end. 
This ensures th 


carried, will be of steam, not of алг. 
№ The bearings of the turbine proper are of the split Babbit lined type 


and are supplied with oil through sight-feed cilers from the pump 
above mentioned. 


at any leakage into the exhaust when vacuum is 


pinion and gear, perhaps the most important and interesting 


Tuction, are shown in Figs. 6 and 7. As will be 
of the double helical or herring-bone type, differ- 


Fig. 8.—GovERNoR MECHANISM. 


seen in Fig. 8. The same worm which meshes with the worm wheel 
on the governor shaft, meshes with another worm wheel driving the 
tachometer, which is supplied as a permanent and regular part of the 
equipment. The lower end of the governor shaft is connected to an 
oil pump, supplying the bearings of the machine and the pinion and 


gear. 


The emergency governor is located in the end of the turbine shaft 


itself and is ordinarily not in contact with the trip. Dod DARE 
the latter steam pressure is at once released from underneath a ыш 
by means of which a toggle gear is released, allowing the com 
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trip and throttle valve to close under the pressure of the steam in the 
supply pipe. This trip may also be sprung by hand, if desired, while 
the valve spindle is also furnished with a hand wheel and is threaded, 
80 that it may be used as a throttle valve independently of the trip. 

The generator is of the standard engine type adapted for the speed 
of 500 revs. per min., which is the same as could be used for а belted 
machine of this capacity. The field consists of eight main poles and 
eight auxiliary or commutating poles, the commutating poles being 
connected in series with the armature circuit. 

The operation of the turbo-generator above described is remark- 
ably free from vibration and noise, and as it stands in the test room, 
supported upon small screw jacks without other steadying means, it 
is impossible to tell from a few yards away whether or not the turbine 
is running without noting the moving parts. There is no vibration and 
no noise that may be overheard at a short distance. The quiet run- 


Г 


Л 


S 


SS 
Р ; 


SS 


ААА 


N 
К 


ow 


7 
J 
zi 


+) oF See 8 


s x 


CKSC 


SS 


КА 
a 


РРР 
И) |) 1 


ue 
dl we 


Tat ewe nt 
[PSN We 
| Г sa 
|I eS SEU 


| 
S 


7 М 
MEIN 


WA 


m 


M 
mM 
WIL 
Fic. 9.—Cross SECTION OF GOVERNOR VALVE SHOWING REMOVABLE 
Discs AND SEATS. 


ning is attributed to several causes, chief among which is a specially 
designed gear-cutting machine and the adequate method of lubrica- 
tion employed. 

It might be mentioned in passing that the determination of the 
efficiency of such gears within reasonable limits of accuracy is a com- 
paratively simple matter and does not require the use of cumbersome 
end expensive hydraulic brakes or similar mechanisms. Since all 
energy lost in friction in the gear must be converted into heat, the 
measurement of the heat emanating from the gear case will give an 
accurate measure of the loss of energy in the gears. Such measure- 
ment of the heat is not difficult. The radiation from the casing can be 
determined accurately for any given temperature by observing either 
the rate of cooling under fixed conditions or by keeping the casing 
warm by means of hot water ог steam. The amount of heat removed 
from the gears by the lubricating oil is even more easily determined 
by measuring the inlet and outlet temperatures and the weight of oil 
used per minute or per hour. 


A FEW REASONS WHY ELECTRIC TRACTION IN 
ENGLAND REMAINS STATIONARY.* 


BY GERALD H. J. HOOGHWINKEL. 


Summary.—The author discusses the reasons why tramway enterprise 
does not pay in this country as it does on the Continent. He suggests 
that if small tramway undertakings are to pay, many alterations must be 
made, including the adoption of the bow collector, light single-deck cars, 
and a more elastic form of track construction. 


The author brings forward some points which, in his opinion, must 
be radically altered if private capital and enterprise are to look again 
at the exploitation of electric tramways favourably. There is no 
reason why such enterprises should not pay here as well as in Germany 
and France. There are, of course, many other reasons, such as bad 
roads and streets and large factory populations, which, as against 
purely agricultural districts, &c., have a preponderant influence on 
the results ; but seeing that these conditions are equal in many towns 
and distriets of the countries mentioned above, there is only one con- 
clusion to be drawn, and that is that our tramways cost too much to 
construct and to run. The question of our low fares and unremunera- 
tive special class services has already been exposed by abler critics. 

For the present, therefore, the writer will only deal with the cost of 
construction, which, in his opinion, will have to be entirely altered if 
tramway business is once more to become the safe and popular invest- 
ment which it is in most other European countries. 

As track and permanent way construction is solely influenced, or 
should be, by the nature of the tramway traffic, the weight of cars, 
and the nature of the soil, let us consider how the ideal permanent 
way should be constructed. The traffic depends, of course, upon the 
number of passengers to be transported during a given time, and this 
can be done either by using a smaller number of cars carrying & 
large number of passengers, or by using a greater number of lighter 
cars. This brings us to the adoption of light single-deck cars, instead 
of the existing heavy double deckers. The former method is followed 
practically all over the world, and its adoption assures the following 
advantages :— | 

l. Lighter, cheaper and more flexible track construction. 

2. Quicker, and therefore more convenient and more popular 
service. 

3. More frequent service, and therefore more profitable use of the 
money spent on the permanent way and rolling stock. 

4. Less noise and less disfigurement of our streets. 

5. Greater ease in adapting the sliding bow, which, in its tum, 
cheapens and simplifies the overhead construction. 

6. Better supervision by the conductor. 

The disadvantages, or rather the apparent objections, which have 
been urged against the adoption of the light single decker (and trailers 
when required by rush traffic) in our crowded cities are :— 

1. The greater length of train or car required to carry a fairly large 
number of passengers (more room in streets and car sheds). { 

2. Possible wear and tear of track, due to the greater number о 
cars passing. 

J. Possible heavier traffic costs, owing to more wages. and more 
power required for the same number of passengers. f 

4. Absence of seating capacity for smokers, sightseers and lovers 0 
fresh air (if no open trailers are used). 

The claim that in this country the traffic is so dense that it would 
be impossible to run enough small cars to transport the number of 1n- 
tending passengers does not hold good in view of the published traffic 
returns. In large towns, such as Berlin, Dresden and Lyons, t e 
traffic per mile of route is even more intense than in the corresponding 
towns of London, Dublin and Manchester, and, except on some of the 
trunk lines in these cities, single-truck cars are used. An important 
point is, that elsewhere passengers are allowed to ride on the plat- 
forms, and this accounts for the large number of passengers per 
single-truck car. There is no valid reason why the carrying capacity 
of our smaller cars should be thus reduced, and the sooner this ms- 
take is rectified the better it will be for our tramways. In almost all 
of our larger towns a single truck can be used with an overall lengt 
of 25 ft. to 30 ft., on a 6 ft. to 10 ft. wheel base, carry 36 to 50 pas- 
sengers inside and on the platforms, thus reducing the weight of each 
fully-loaded car from 9 to 12 tons. The effect of more but lighter 
cars on the track will be found to be entirely on the credit side, as 1018 
the weight hammering the joints which ruins the track, and not 
tho wear of the rail surface. 

The heavier wages bill caused bv the larger number of drivers and 
conductors is another of those imaginary drawbacks which is in no 
way substantiated by evidence. It is true that a few more men will 
өт: p ur p a Sa a diu puits adi PU 

* Abstract of a Paper read at the Congress of the Tramways and Light 
Railways Association at Edinburgh, July, 1911. у 
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_ method on the London United Tramways costing over £13,000 per 
° mile of double track, but it is also unsuitable. Our heavy double 
' deckers have been largely instrumental in producing this evil. | 


THE ELECTRICIAN, JULY 21, 1911. 581 


The entire construction of heavy rigid trucks riding on rails resting 
on à “ would-be” rigid bed is faulty. That this is not yet recog- 
nised by leading tramway men is shown by the efforts to make the 
contact between raila and bed still more rigid, by introducing 
anchors or other metal in the concrete at a prohibitive cost. The 
writer is inclined to think that the return to an improved flexible 
track is an urgent matter which should not be further delayed. It 
will be found in many cases on opening up the concrete under the 
joints that hardly any concrete ia left, it having been pounded into 
a powder and washed away by the surface water. The action of the 
anchors, and other sole-plate combinations, has only accentuated this 
evil. Itisalso a fact that the concrete carries no weight except when 
cars are passing. Lighter cars will alleviate this to a certain extent, 
but more is needed. Wooden sleepers laid on about 4 in. to 6 in. of 
concrete form an idea! track, but in many cases, where the ground is 
favourable, the concrete and sleepers may even be omitted. Paving 
difficulties have, of course, interfered with this type of track con- 
struction, but they can easily be overcome. 

Аз to damage by abnormally heavy traffic, the Board of Trade 
might issue regulations that traction engines and carta over a certain 
weight should not be allowed to use the tramway tracks. 

Moreover, the movement of the rails on cross-sleepers is much 
smaller than is generally accepted. In Chicago, careful and frequent 
measurements disclosed à maximum horizontal deflection of only 


be employed, but their number will prove much less thin anticipated 
on account of the cars performing more work, stopping less, and 
therefore easily earning th» increased wages bill. It has been the 
writer's experience in running tramwaya abroad, that the objections 
2 and 3 are not confirmed by actual practice, provided passengers are 
allowed to ride on the platforms. The last objection is th» only real 
one, and one on which it is difficult to argue. Riding on the plat- 
forms may help towards contenting some of the grumblers on short 
sections. For longer trips, а semi-convertible car, and cars with 
open smoking compartments will go a long way. Incidentally, the 
writer may be allowed to again refer to the use of trailers, so common 
on the Continent. No one will, of course, contend that their use 
should be encouraged indiscriminately, but the veto of the Board of 
Trade is à far too drastic measure, and is one of the reasons why our 
tramways do not pay. They certainly are not beautiful, but they 
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S в; in., and a maximum vertical deflection of ^; in., with sleepers at 
N 4 ft. centres, and tie plates under the rails. It was also observed 
b S | these figures were not influenced by the speed but by the weight of the 
2 S | cars only. There was no movement in the paving at all. 
i S | Longitudinal wooden sleepers, cut away under the joints, have also 
| | S | often been used with success. In one of the latest large tramway 
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are useful ; they are far less objectionable, if properly used (in towns, 7 N 
AN 


not more than one), than top covered double deckers. They are not 
more dangerous if provided with proper side guards, and they are 
dividend earners. Могесуег, they are a necessity at special rush 
hours, on Saturdays, with workmen's cars, &c., and they should 
certainly be allowed where their introduction can be substantiated, 
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The writer is quite willing to concede that in general the double 
decker has a smaller deadweight per seat, that with trailers an extra 
conductor is required, and that the current consumption per seated 
passenger may, under certain circumstances, be slightly greater. 
Also that with the double decker more weight is available for ad- 
hesion and that thereby quicker starting and accelerating are obtained. 

These differences, however, are only very small, and they need not 
be in favour of the double decker at all, as the following reasoning 
will show. The weight on the track is more evenly distributed, 
hene?» much less wear at the joints. The double deckers must be of 
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undertakings abroad, where the writer acted as consultant, a heavy 
rail of the double or * Haarman " type was adopted weighing 126 lb. 
to the yard, and simply laid in trenches filled with sand and well 
rammed ; concrete being only used under the special work and in 
asphalted streets. This construction was in soft and bad ground, 
but it has stood well for over six years. The joints were sprung and 
slanting. "Where concrete stringer construction is used, no concrete 
should be put under the points, which may be either of the combined 
sole plate type. or welded. The weight of the rails should not be 
decreased, but the flange might be slightly widened. Near the joints 
two cross slecpers will form a tlexible support. 

Light cars are, however, a sine qua non, and apart from their other 
advantages, they should bo introduced on the score of facilitating a 
cheaper and better track construction. А track of this type should 
not cost more than £3,000 per mile of single track, exclusive of 
paving. Itis, of course, a well-known fact that paving is the heaviest 
item in our tramway construction costs, and it is difficult at present 
to reduce the amount expended under this head in the busier and 
larger towns. There are many smaller towns, however, and it is to 
these that one has to look for further tramway development. 

Some of the other advantages are evident. A quicker, and there- 
fore more convenient and popular service can be given, and thus 
a more profitable use of the sums spent on the permanent wav and 
rolling stock. — Less noise and less distigurement of our streets will be 
evident to all those of our engineers who hive visited towns such as 
Frankfort, Dresden, The Hague, Amsterdam, Lyons. Cologne. &c. 
Although the cars pass along the streets in a continual file there is a 
total absence of the deafening noise which accompanies the progress 
of our heavy cars. This is not a sentimental point but a very real 
one, having regard to property owners along the routes. | 


much heavier construction, their centre of gravity being high. They 
require a wider gauge than single deckers for the same reason, hence 
the absence in this country of the much cheaper metre gauge. They 
also prevent the use of platforms for carrying passengers, and their 
adoption precludes short radius curves. 

The writer holds that these many disadvantages are of far more 
importance than the insignificant drawbacks of the single-deck car 
mentioned above, and, moreover, he contends that one conductor in 
the case of heavy trathe with double-deck cars is not sufficient. The 
main advantage claimed for the light single truck single decker is 
with reference to the track. Our track construction is, in the writer's 
opinion, the reverse of what it should be. It is costly, the latest 
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Table I. 
Type of overhead | Mai i 
ERN Cost per kilometre. уре of over : x Maintenance of track | Maintenance of over- 
pe | equipment. Cost perkilometre. | рег саг kilometre. jhead equip. per car km. 
Vienna ................... £2,000 without paving. | Sliding bow, steel pole | £500. A | 
. and rosettes (50%). 
Amsterdam ............. £2,205 including paving; Sliding bow, steel poles. £637. iid. without paving 0-024. 
| | | u | and cleaning. | 
The Hague. ...........-.-- £1,264 including paving Sliding bow, Mannes- £500. 0-08d. | 0-04d. 
man poles. 
Dresden .................. £1,250-£1,500 without | Sliding bow, steel poles £500 to £1,000 varying 
paving and concrete. | &nd rosettes (50%). with type of poles. 
Liverpool ................ Total, includ. track, Trolley wheel with | sae | 0-74. 0-37d 
overh'd equip. feeders; steel poles. | | 
& power sta'n,£18,563: | 
Brighton ...........--. £15,992. | Ditto. 08 0-48d. 0-056d. 
Dublin .......... een (5%. 3in. gauge) £19,940. Ditto. | E | bi | dis 


Table II.—Single-Deck Cars (Continentad*. 
2 Trailer-car Kms. equals 1 Motor-car Km. 


— 


| КУ ee | Weight of | TE — Working Per cent. No. of 
ER о: и ' motor-car, о пове рег costa рег Working | passengers 
i tons. | ' | ы, саг Кт. | costs. per car km. 
Vienna sds evaderet 75,992,821 0-6874. | 97 ЕГ 15d 2 шем в Er 
Amsterdam чинили 13,391,614 10-482d..0-577d. . 10 35 4-9d. 2-9d. 69 44 
The Hague.......... em | 1,982,025 | 0-420d. 10 35 , 448d. | 26d. | 69-5 _ 3.18 
Dresden ........... eem ‚ 29,500,000 je | 9-7 (full). А | НЕ | ... u "n 
Я ПЕ ` 29,500,000 0-5324. и. 6 | 4d. | а | 559 $i 
_ Double-Deck. Cars (England). EE 
Liverpool ......... «een 19,500,000 1-18d. па | 56 | 7d. 4-9d. 70 | 6:25 
Brighton ......... не .. 1,780,000 1-064. И (ful) | 6-45d. 4-6d. 71 603 
Dublin.................----- — 12,400,000 0-9054. арба. 1 $3.9d. 57 4:95 
*Very low power costa. English average......, 68 ‚ 5/16 


—————— 

As the author hopes to prove further on, the adoption of the sliding | The passengers carried on the platforms are, of course, included in 
bow is one of the points which would also favourably affect the con- | calculating the capacity of the cars, as standing room is the most: 
struction and running of our tramways. On single deckers the bow | sought-after accommodation abroad, and this seems to have been 
can be fixed so as to obviate the necessity of swinging it over at the | lost sight of by our experts when discussing this point. 
end of the trip, and no heavy standards and long arms are required, The few figures given with reference to track and overhead equip: 
thus greatly cheapening the whole construction. Another advan- | ment maintenance also go to support the writer's remarks under those 
tage, which up till now has not received much attention, is the power | heads. The Continental figures for passengers per car-kilometre 
consumption at the power station. With many light cars the power | must also be increased by 20 per cent. for the trailer cars, and will 
curve at the power station will approach more nearly to the straight | then be found to differ but little from their British equivalents. 
line than with fewer heavy cars requiring a heavier starting current. | The latest convert to the flexible track is the city of Munich, where 
Examination of one of the power curves of one of the large Conti- | & recent International Tramway Congress was held. The reason 
ns will disclose a far more equal appearance than | given by the authorities 18 that the removal of the concrete 


nental power statio 
of the one of the Glasgow sub-stations. reduces the noise and prevents corrugation. The writer wo 
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Fiq, 5.—Bow System AT DRESDEN. TROLLEY SYSTEM AT BERLIN. 
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Fic. 4.—VIENNA TRAMWAYS MOTOR CAR SEATING 24, AND 20 STANDING. 
(Plan, dimensions in millimetres.) 


lt is true that the more extensive use of batteries on traction loads | plete these claims by adding reduced repairs on track and car trucks 


on the Continent is primarily responsible for this in most cases, but | and equipments (commutators). In Munich the track 19 being ге-!81 

even in stations where no traction batteries are used on account of the | in all paved and macadamised streets on pine sleepers gaturated with 

great number of cars, the difference is at once evident. This means, | carbolineum, at intervals of 4 ft. embedded in gravel. Heavy ind 
le deckers 


of course, smaller units running at their most economical loads, and | are, of course, used (120 lb. per metre). The two axle sing 
therefore at a better steam consumption. on this track are 29 ft. long overall, with a capacity of 20 sitting an 
'l'he tables give comparisons between a few Continental towns and | 20 standing passengers. The weight of this type of car 


more or less corresponding towns in England. In the towns men- | unloaded. This car with closed-in platforms is, in the writer s 
tioned the number of trailer-car kilometres run was about half that | opinion, admirably suited to English conditions. 
of the motor-car kilometres, except in Vienna, where the numbers An extremely light car has been introduced on the Vienna tran 


were about equal. On an average, therefore, each car may be con- | ways, the weight unloaded being only 5 tons and the overall len 
sidered to consist of one motor-car plus half-trailer. or a capacity of | 27 ft. The total seating capacity is 22 passengers. The equipmen 
well over the capacity of our standard double-deck car, viz., 56. The | consists of two 25 H.P ators iving a pe d of 26 km. per hour wit 
power consumption, however, is much less, as two trailers are taken | two trailers. The current ее. per cent. less than wit 
as being equal to one motor-car kilometre. If we take, therefore, | the other cars on that system, and the beneficial influence on 
1} motor-car kilometres, we get about 0-625 units for Amsterdam, | of the track need not be questioned 


0-525 units for The Hague and 0-665 units for Leipzig, or a little more Th А ; . :ght be 
zo ere are, of lg which mig 
than half our figures with the double-deck cars. ‘This is not entirely | introduced with RE Eu ES i calculated to de- 


due to the lighter cars, but also to the wider rail groove used abroad. | orease the weight of our cars, à point which, in the writer's opinion, 


is only 7 tons 
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has been rather neglected by those responsible for the management of 
our tramways undertakings. A few might be mentioned here :— 

(a) Aluminium side panels, by which a saving of 300 kg. (6 cwt.) 
can be obtained. 

(b) The use of steel side members. and metal cross pieces. 

The weights so reduced would, if radial trucks were adopted, give 
about 26 seats of 500 kg. (10 cwt.) per seated passenger; ог 275 kg. 
(53 cwt.) per standing passenger with 0-25 sq. metre (23 sq. ft.) on the 
platforms. 

(c) The use of the sliding bow, with corresponding overhead con- 
struction. 

(d) The use of wall rosettes where possible. 

(e) The use of a flexible truck (Warner type or other). 

(f) The introduction of ** pay as you enter " cars. 

(g) The use of trailers where possible. 

The frequent service in our larger cities and the many lines in the 
centre of these cities have caused the use of heavy contact wire, and 
numerous frogs, crossings and switches. Also many poles, bracket- 
arms, insulators; in short, the unsightly ironmongery ware which 
disfigures our public squares and main thoroughfares can be traced 
to the blind following of trolley wheel practice. This heavy gear and 
the excessive upward pressure of the trolley boom are responsible for 
the adoption of heavy and unsightly poles duly standardised as 
embodying our views on modern tramway construction. It is also 
admitted that nearly 80 per cent. of the accidents on our electric tram- 

ways are caused by the trolley wheel in its evolutions on and off the 
wire. 

А third point is the quick wear of the trolley wire, especially at the 
points of suspension and on curves. The wear of the trolley wire, as 
far as ordinary tramways are concerned, has been proved to be much 
less with the sliding contact, of course due to the lower pressure and 
aluminium lubricated lining of the bow. The total absence of 
hammering action at the points of suspension, and of cutting flange 
action, also account for the increased life of the contact wire. 

Curiously enough, this is about the only point on which the critics 
have pronounced judgment, and probably simply on the score of 
rubbing friction against rolling friction, the judgment has been ad- 
verse. The joint experience of over 50 Continental tramway systems 
is, however, entirely in contradiction. The writer has in his possession 
à piece of wire taken from the Dresden tramways and cut out from 
one of the curves after nine years’ use at a spot where nearly 500 
cars pass daily. This only shows a slight flattening at the lower side. 

From personal experience the"writer would go as far as to say that 
on busy lines a life of 9 years is quite normal with the bow and 000 
wire. That is evident in view of the methods of suspension with the 
sliding bow system, and the absence, if figure 8 or other profile wire 
18 used, of all hammering at the points of suspension. The life of the 
trolley wire being governed by the condition of the wire at the ears 
must, for that reason alone, be considerably longer than with the 
trolley wheel. 

The continual bending of the wire at the cars is a trouble that has 
arisen due to the fact that the trolley heads are heavy and have 
Increased in weight ever since they were first introduced. The 
pressure with which they are held against the wire isabout five times 
às much as with the sliding bow, which is & light construction, 
especially the top part. "The trolley head is therefore а real hammer 
applied each time with vigour and pressing the wire upward with great 
force when nearing the ears. On account of the heavy ears, 
crossings. frogs, &c., the wire is dropped again heavily after the passing 
of the trolley, another evil which occurs in a far less degree with the 
much lighter overhead construction used with the sliding bow. 

Shortly, therefore, the advantages of the sliding bow may be bricfly 
stated as follows :— 

1. Absence of overhead switches, frogs and crossings. 

2. Far lighter overhead construction, such as small mechanical ears 
and insulators ; use of lighter poles and brackets, &c., owing to the 
lower upward pressure (7 lb. to 9 1b.) and to the absence of heavy 
blows at suspension points. 

3. Fewer suspension points and poles, owing to the absence of the 
necessity of following the centre of the track. It is true that with us 
the side trolley does not require to follow the centre of the track, but 
the side trolley with its heavy swivelling head is a source of trouble. 

4. Impossibility of the bow to de-wire. 

5. Ease with which it can be reversed at terminals. 

6. Smaller wear and tear on the trolley wire (greased aluminium 


contact piece) and decreased maintenance costs due to the absence of 
the hammering effect at the ears, and consequent absence of sparking. 
The figures for maintenance of the bow in Vienna and Dresden is 
0-007d. per car kilometre. 

Ав to a flexible truck, the Warner truck is undoubtedly а step in 
the right direction towards the realisation of the idea of a flexible 
truck (flexible in relation to car body). 
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With regard to pay-as-you-enter cars, in Montreal the receipts have 
increased by 31 per cent. on these cars. Of course, the more uniform 
fares in the States make the adoption of this system easier than in our 
case, but the large preponderance of penny fares and of uniform fares 
on our suburban lines do not offer any serious objection. The aver- 
age running speed seems to have increased 13 per cent. in Montreal 
since the introduction of the new cars. 

The question of higher fares is of course the only recognised source 
of increased net revenue. "The writer ventures to make the following 
suggestions to meet thia difficult point. One penny to be the mini- 
mum fare, but only obtainable by the use of strip tickets bought in 
advance, and a universal twopenny fare for any distance under 5 
miles, and giving the right to one change of car. 

The writer has tried to show in the foregoing remarks that some 
alterations in our methods of constructing and working electric tram- 
ways are urgently required if the industry is to be placed on a firm 
basis from the point of view of the private investor. Large additions 
to the mileage of our suburban and inter-urban tramways are waiting 
development, but unless cheaper, and, let us say, better adapted 
methods of construction are introduced, new tramway business will 
be exceedingly difficult from a financial point of view, to the great 
detriment of our electrical industry, and of the dwellers in our small 
towns. 


CONFERENCE ON EDUCATION AND TRAINING OF 
ENGINEERS, 1911. 


(Continued from page 547). 


Prof. Petavel's paper was as follows :— 


THE RELATION OF ENGINEERING EMPLOYERS AND COLLEGES 
FROM THE POINT OF VIEW OF THE PRACTICAL TRAINING 
OF COLLEGE STUDENTS.* 
BY PROF. J. E. PETAVEL, D.SC., F.R.S, 


A good general education, a wide scientific knowledge, and а sound 
practical training constitute qualifications essential for success in 
the engineering profession. The engineering employer and the 
university teacher are therefore co-partners jointly responsible for 
the success of the educational work ; and it follows that some close 
co-operation is eminently desirable. Any discussion of the relation- 
ship between employers and teachers must be primarily based on 
some definite understanding with regard to the aim of university 
teaching and the qualifications attainable by the average college 
student. On both these questions a considerable divergence of 
opinion exists, and it is mercly with the object of providing, as briefly 
as possible, a basis for systematic discussion that the following 
apparently somewhat dogmatic statements have been drafted. 

1. А boy intending to qualify аз & civil or mechanical engineer 
would pass the university matriculation examination at the end of 
his school career and afterwards spend a year in a mechanical work- 
shop before entering the university. ; 

2. The university teaching should be scientific in its nature and 
wide in scope. А reasoned discussion of present practice and future 
possibilities should take precedence over merely descriptive treat- 
ment. The student should be taught to understand fundamental 
principles and make an intelligent use of mathematical analysis, not 
to memorise unimportant details and empirical formulas. Finally, 
early specialisation should be discouraged. The educational work 
of the university is brought to a successful termination when the 
student has been taught how to learn. 

J. The object of the engineering laboratory is to afford illustra- 
tions of the principles referred to in the lectures, to familiarise the 
student with the methods of testing materials or machines, and to 
prepare him for the practical training which it cannot replace. 

4. The university degree implies a certain standard of work, 
knowledge and intelligence, but the ultimate success of the graduate 
as an engineer will depend primarily on his personal characteristics, 
and secondarily on the opportunities offered him during and after 
his practica! training. The engineering employer cannot anticipate 
that à university graduate would be of much assistance during the 
first few months, but should require him to reach a satisfactory 
standard of efficiency before the end of the first vear, and expect him 
to deserve some reasonable remuneration during his second уеаг.} 

5. The head of an engineering department is always glad to select 
and recommend a man suitable for any position which is offered. 

6. The engineering employer can co-operate in the educational 
work of the university by a frank and friendly criticism of the methods 
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ж Abstract. 
+ The second year after graduation as explained in paragraph 1, the 
third year of practical experience, 
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adopted. By offering to take college gradutes on а six months’ 
trial he can form а personal judgment of th^ qualifications of the 
men and select those best suited for the work h^ requires. 


Mr. ALEX. SIEMENS (London), speaking as an employer, dealt with 
the last two points raised by Mr. Horne. Manufacture was essentially 
carried out for profit and for this reason pupils could not be taken into 
works regularly and educated. His firm took pupils when thev had а 
vacancy, but not otherwise. It was impossible owing to works organ- 
isation for apprentices to go to school two afternoons а week; they 
might as well leave altogether. But for bright boys of this kind bur- 
saries had been established by the Commissioners of the 1851 Exhibition. 

Prof. G. Kapp (Birmingham) said the bursaries mentioned by Mr. 
Siemens were for graduates alone. The system advocated by Mr. Horne 
was already being carried out in. Birmingham for boys from secondary 
schools. He was a believer in the sandwich system, but the trouble was 
that the slices were too thin. Many employers would take boys into 
works even for short periods, and the result was good in that they made 
the student more receptive, Four years at wcrks and then three years 
at college made the slices too thick ; the best way would be to have a 
yearat works then one year at the university, another year at the works, 
another year at the university, a third yearat the same works: and, lastly, 
а third year at the university. 

Мг. Е. zcR NEDDEN, comparing English and Continental methods, 
said that 12 vears’ experience in Germany had shown that a year at 
works preliminary to college training was a satisfactory arrangement. 
A code of rules had been formed with this end in view. These were 
signed by the manufacturers who declared themselves willing to take 
the students. Where the trouble occurred was that the universities 
had money for training purposes, while engineering firms had no such 
funds and had besides to make money. More combination between 
the universities and factories was required. As a recompense for the 

facilities he received the student agreed to serve all his apprenticeship at 
one works and at the end of his studies to remain in the shops six months 
to give the manufacturer an option on his services. 

Мг. J. Е. C. SELL (London) thought any break between school and 
university was undesirable, and that the sandwich system was at best a 
compromise. И would be better to take the university course first and 
then the shops. a& workshop knowledge was more easily absorbed when 
the student was older. He thought that not sufficient stress had been 
laid on the importance of drawing-oftice work. He considered it would 
be a good thing if the Institution appointed a committee to confer with 
the educational authorities and manufacturers on this question, and to 
watch over and help the studenta. 

Mr. B. HarL BLYTH said that the civil engineer worked for his employers 
and not for students. He objected to the idea that when a student left 
college he was a fully qualitied engineer; and four years was not over- 
long for practical work. 

Principal J. WERTHEIMER (Bristol) wanted to know why it was that 
every student turned out of the Boston and Massachusetts School of 
Technology was sure of a salaried post at once. Perhaps it was because 
our system of education was not so successful as in the United States. 
Unsuccessful undergraduates should not be encouraged to go on with 
their course. The Bristol City Council were providing bursaries for such 
artisans as desired to prepare for the engineering degree. 

Sir Wm. Wuire (London) thought the conditions here and in the 
United States were essentially different. The reason that young men 
did not get work here was not due to the teaching, for if they went out 
to the United States they at once got posts. Some means were necessary 
to discover whether a boy was suitable for an engineer. That was why 
the year's preliminary training in works had been recommended. Prac- 
tical experience must be paid for by the student. 

Mr. H. J. Spooner (London) thought that a good ease could be made 
out for the college workshops, as a great deal of useful work could be 
done there. [t was also a relief from the brain work, and the technical 
side of many mechanical operations could be taught. 

Prof. S. P. Тномрѕох, F.R.S. (London) said he had not found prac- 
tical engineers against college training as Dr. Unwin had. They were, 
in fact, more eager to get college-trained pupils than to pay them. He 
differed, too, from Mr. Snell, in that he preferred to have а boy who had 
been а year at works before coming to college. He wasof more use then. 
To him the two years’ course at Finsbury seemed ideal. It could easily 
be interposed between the school and workshop, or after the school and 
workshop. Many pupils were glad to take a two years’ course, and there 
was the further advantage that all striving for degrees was thrown over. 

Mr. W. Н. ParTcHELL (London) thought it was demoralising to a boy 
to make him a supernumerary in works, and that was what occurred if 
he went there in three monthly spells. He considered more funds could 
be obtained if the money now available was spent more judiciously. 
Not enough was spent on the better boys. 


The joint meeting then adjourned, and Section II. held a 
meeting in the librarv under the chairmanship of Mr. W. Н. 
Maw, when the following Papers were read and discussed :— 


THE VALUE OF A UNIVERSITY DEGREE IN ENGINEERING 
SCIENCE IN RELATION TO PROFESSIONAL COMPETENCE. 


BY PROF, S. M. DIXON, М.А. 


The competent engineer is one who can deal effectively with 
materials and men. While it cannot be claimed that three or four 
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still it can be shown that for the ordinary man it is the best method 
of obtaining the necessary preliminary training. and so the 
university degree becomes the first step of a long ladder leading 
to eminence in the profession. 

The training of the engineer may be divided into theoretical and 
practical, but this is merely for convenience in discussion, because 
the two divisions сап never be separated entirely. Speaking 
broadly, however, the theoretical part. or hasis, of the engineers 
education is that which is more or less complete. gs far as most men 
are concerned. when they receive the degree in engineering. The 
practical part of his education beginning at college should continue 
as long as the engineer remains in practice. 


While it has been said that both sides of the engineer's training 
begin at college, there is no doubt that the work carried out for the 
degree must deal mainly with principles, and should be as broad a$ 
possible. Details of current practice will be noticed only as illus- 
trations of principles. In dealing with materials the engineer needs 
a knowledge of mathematies, physics, and chemistry. and if he is to 
avoid mistakes his knowledge must be very exaet and at his fingers 
ends. The courses in mathematics, physics, and chemistry natu- 
rally lead to those in surveviny, stresses in structures, and properties 
of materials. All these are technical subjects. it is true, but they 
can be far better and more easily taught in the class-room. field. 
laboratory. and drawing oftice of a university than in the engineers 
office. When the student has a sound knowledge of the principles 
involved in the study of these subjects he will make rapid progress 
in the details of practice. 

Instruction in the above subjecta, important as it is. should form 
only part of the general education of the young engineer, if he is to 
be fitted to hold more than a subordinate position in the engineering 
profession. for, as stated earlier, the engineer must deal with men as 
well as materials, 

A liberal education is essential: literature. history. philosophy. 
all subjects which tend to broaden a man's outlook should be 
studied, and this is even more necessary in the case of engineering 
students than in the case of those who intend to follow other pre 
fessions. Of course, unless a university education leads to further 
reading and research. one of the most desired objects is not obtained : 
but. owing to the nature of his employment. the engineer frequently 
has for several years few opportunities for reading outside his work. 
and so should make up for this by the keenness of his interest in 
these so-called ** outside subjects " while at college. We take it for 
granted that the successful man in any other of the professions will 
be one who has already made his mark at the university. and it 13 
certain that the success in a great measure is due to the train 
ability which enables the possessor to influence his fellow-men. The 
genera] culture which comes from college life as well as from college 
study ів wn asset in the engineering profession not to be desp!s 
and not easily obtained. The man who leads his fellow students Jn 
the class-room. in sports, or in the debating society, is equipped ! 8 
very real way for suecess in his profession. | 

The work done at engineering schools is serious and painstaking. 
Much has been written lately about examinations and degrees P 
engineering, but those familiar with the work of engineering colleges 
can testify that the profession has no reason to fear that the status 0 
the civil engineer will not be upheld by the graduates in engineering. 
The final examination is but а very small part of the requirements 
fora degree. Three ог four years of solid work under personal teach- 
ing sifts out a large proportion of those entering on the courses. while 
at the same time few students who possess industry and average abi ty 
should fail to satisfy the present requirements in the specified time 

No system of education is above criticism. If we take an interest 
in the objects of the system we should see that our criticism ів fair 
and helpful. At present the university method is recognised аз the 
only generally applicable method in every country but our own. 
The objections to the system in this country may be found stat 
by two classes of engineers: those who have in their early days 
entered university courses and then dropped them before grasps 
the meaning of the instruction offered. and those who have risen to 
eminence in their profession before university training in this 
country became general. The former ere answered by the fèble of 
sop of the fox who tried to make the best of а serious accident ; 
the latter are reminded that competition in the profession is becoming 
keener every day. English engineers now find in every country 
friendly rivals who have spent a large part of their time at engineer: 
ing colleges, and it would be unjust to the rising generation if they 
were not able to start with advantages equal to those of their com- 
petitors. It is not long since it was usual to find, in some of the 
larger engineering schools in America, English students attract 
by the superior equipment and facilities for research. At prese nt 
our students are more fortunate. At home they can, at well-equippe 


years’ good work at an engineering school gives this competence, | colleges, receive instruction which is admitted to be efficient an 
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up to date. In fact, the stream of students from newly-developing 
countries without engineering schools of their own is being in part 
diverted from the United States to this country. | 

Tn arranging this discussion on engineering education by members 
of the profession who have already ettuined eminence in its practice, 
the council of the Institution had evidently in view the one difficulty 
which exists for the moment in England. While in: other pro- 
fessions 2, university degree is regarded as the first requisite, and so 
lesds directly to employment, there is still г feeling in some quarters 
that the university graduate is rather in the way in en engincer's 
office. Matters. however, in this way sre improving. Once engi- 
neering lirms recognise the adventege of having assistants thoroughly 
trained in the principles underlying practice, and whose training 
elso specially fits them for adopting new ideas rapidly, they will 
only be too gled to co-operate with the universities in completing 
the education of the engineer. А method already adopted on some 
reilweys in the United Stetes end in Australia has been in work for 
some time on 2t legst one reilwzy at home. In this case we have 
the principle of co-operation firmly estsblished, by which the college 
graduate obtains his practical experience in the best way possible. 
Entering the service of the company under a smell but gradually 
increasing salary, the graduate in engineering is under agreement to 
stay è specified time. During this period the engineering steff of 
the compeny consider thet there is an obligation on their part to see 
that the duties of the junior essistent ere so erranged as to give him 
a wide experience. One reilwey compeny in the United States 
reports that the services of men so trained by them are so eagerly 
sought by other companies thet they cannot satisfy the demand. 
This principle of co-operation might be extended largely, and the 
greatest gsiners in the end will be the employers, while at the same 
time the status of the junior engineer will be greatly improved ; ond 
not only this, but by the interest thus taken in engineering colleges 
by engineers in practice, modifications in the courses may be sug- 
gested, and students will be encouraged by the knowledge that the 
training. the successful conclusion of which is indicated by è degree, 
із recognised by the leaders of the profession as the right and neces- 
sary preliminary to practice. 


THE VALUE OF A UNIVERSITY DEGREE IN ENGINEERING 


| SCIENCE IN RELATION TO PROFESSIONAL COMPETENCE. 


BY PROF. €. F. JENKIN, M.A. 


_ In order to estimate the volue of a degree in engincering science 
It is necessary to understend clearly whot the possession of the 
degree means. Jt mens thet the graduate his spent some years in 
passing through a cercfully arranged course of study in those funda- 
mental subjects which should form the basis of engineering educa- 
tion, end also thet ho has etteined ә certain standard of proficiency 
in them, as for es ЩИ can be tested by examinations, 

It is no longer necessary to urge the importance of theoretical 
training. Engineering education should consist of three parts: e 
basis of genere] scientific study; а middle structure of applied 
science, that is of science specialised, extended and adapted with a 
View to its bearing on professional practice ; and lastly, that kind of 
knowledge of praciice which can be gained only by coming directly 
in contact with it. This is now recognised by the Institution of Civil 
Engineers, which requires proof thst 2pplicants for admission shall 
have had both theoretical and precticel training. The latter сап 
only be obtained by on epprenticeship or its equivalent. and I sin- 
cerely hope thet the Institution will elweys maintain its require- 
ments in this respect, and not 2ccopt a knowledge of college work- 
shops as equivalent to а knowledge of real practice, which it can never 
be. Tam awere thet much thet is useful can be taught in college 
workshops, but I believe that it is better for the student to learn 
these things in th» real shops, whore he will at the same time acquire 
à fund of prectical experience which he cannot in college. 

The first port of the treining—the theoretical part—with which 
we ате specis!ly concerned, can be obtained more or less efficiently 
IN Various Wevs. It is this pert which the entrence examination is 
intended to test. but a degree is a very much better proof of the 
possession of a good theoretical training thin any examination can 
be. This is the first reason I would bring forward for regarding а 
degree as of value. Thet an examination is, in gencral & poor 
expedient for ascertaining a student's proficiency is becoming more 
widely recognised every day; it is, however, less unsatisfactory when 
held on the eompletion of a definite course of study than whon it 
13 used as а test for general scientitie knowledge. Further, the de- 
gree course contains much that cannot be included in the examina- 
tion at all; for example, much of the student's time is spent in the 
laboratory learning how to measure accurately all sorts of physical 
quantities, and to carry out tests on all sorts of machines—steam, 
electric, hydraulic, &c. "The value of laboratory training, which 
can only be obtained in a college, is very great ; to quote my father's 


words, ‘There is no teaching more practical, more immediately 
fertile in resulta than that which can be given by the man of science 
in his laboratory," Again, there is the teaching in the drawing 
office where the student learns to use his theory in the preparation 
of actual designs, and the field course of surveying, during which he 
learns to-handle his instruments skilfully and accurately. These 
are all implied in the degrce, but it is almost impossible to take any 
account of them in an examination. | 

The value of a degree may be considered from another point of 
view. What training is best for the boy when he leaves school— 
best in a wide sense 7 Is it better for him to go to college or not, for 
this is what the degreeimplies ? То spend some years at а university 
is an education in itself and will be a permanent asset in the boy's 
life. This general cultivation is the feature of all university life— 
especially perhaps in the older universities. It is à matter on which 
wo may congratulate ourselves that the two oldest universities now 
open their gates to engineering students. 

The value of а degree may be considered from a third point of 
view. Sir James Inglis, in his presidential eddress in 1908, said : 
V. o. . dt ought to be laid down as a principle that all public 
money derived from rates and taxcs should be, so far as it is applied 
to engineering construction, expended under the direction or control 
of definitely qualified engineers, as is already the case in many coun- 
tries," If the engineering profession is to be brought under State 


‚ control, as medicine is, and also the law—in a modified sense—it 


would appear to be wise to make th? basis of qualification as broad 


as possible by recognising the engineering degrecs of the universi- 
' ties аз а necessary qualification rather than a certificate by a single 


institution, even though that institution were our own. 
An engineering degree then may be looked at in three lights: 


: Аза guarantee that the holder has had the best theoretical training 


and has profited to some extent thereby ; as the final step in that 
type of liberal education at th» universities of which England is 
justly proud ; аз a broad basis on which State recognition of our’ 
profession may һе founded. The regulations drawn up by the 
Institution for the admission of students and members are wisely 
framed at present so аз to recognise many different types of train- 
ing, but if the reasons I have advanced in favour of the engineering 
degrce are valid, it would be well for us to look forward to a time, 
not too far distant, when the possession of a degree shall be a neces- 
sity in engineering as it is in medicine. 
DISCUSSION. 

The CHAIRMAN, in opening the discussion, hoped that employers 
would give their views on the value of a degree to the student. In his 
opinion the value was at present small, The commercial value of à man 
depended on many factors, not all connected with college work. A 
graduate might be expected to advance more quickly than a man with- 
out a degree, or if he did not there was something wrong with the train- 
ing, or he had spent too long at it. 

Prof. J. А. FLEMING, F.R.S. (London), said that the value of а degree 
was at present amall. Ita essential vices were that it was too largely 
obtained by passing examinations which took place in three-hour sections 
without books and whether the student was well or not. Not enough 
attention was paid to practical work. In life, an engineer's efficiency 
did not depend on his memory for facta or on his ability to work against 
time. The qualities which a student had to cultivate to pass examina- 
tions were not the qualities he would afterwards want. There was too 
much working for the degree, in which there was no value as an end in 
itself. Education ought to tend to the development of qualities of 
reliability, resource, accuracy, and towards making good with imperfect 
means. Only first principles should be taught and viva voce and prac- 
tical examinations should be cultivated. Letters as а sign of graduation 
should be abolished, a diploma taking their place. 

Mr. Dvcarp CLERK, F.R.S. ( London.) said his experience with gradu- 
ates was not во bad as Prof. Fleming’s. Не agreed, however, that they 
were not much good in works at first. Many so-called practical men had 
really a good scientific education, at any rate as far as his owg work was 
concerned. А university man was often difficult to get оп with as he 
was likely to be conceited, but he was useful when he had been broken 
in. Engineering work in the past had been very efficient, but not of a 
very high order. 

Mr. A. P. TROTTER (London) thought no degree ought to be given for 
professional work. Не had been on the Board of Studies of the London 
University, but he soon became quite out of sympathy with them. Their 
ideas were too “ post-graduate.” General principles only should be 
insisted upon at universities, such as physics, mathematics, chemistry 
and geology specialised to engineering requirements. 

Col В. В. Warn, R.E. (Chatham), thought а good sound general 
education was of importance to the engineering student. Engineering 
subjects by themselves provided only half an education and not too much 
stress should be laid on the technical side. 

Mr. Jas. GLOVER (Lowton) thought general principles only should be 
inculeated at a university, for lack of principles could never be made up 
afterwards A degree was of value and was worth working for. 

Prof. S. P. Тномрѕох, F.R.S. (London), said a degree had no face 
value, its worth depending on the work behind it. In London the run- 
ning after degrees was a curse and was doing great harm. Ап A.R.5.M, 
or A.C.G.I. ought to carry ten times the weight of any degree. 
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Dr. W. C. Unwin, F.R.S., then took the chair, and ie 


following Papers, of which we give abstracts, were read :— 


THE POSITION AND USES OF ENGINEERING LABORATORIES 
JN RELATION TO EDUCATION AT COLLEGE. 


v4 BY PROF. W. E. DALBY, M.A., B.SC, 


The outstanding feature of our modern system of scientific educa- 
tion is the laboratory. It is now recognised as an essential instru- 
ment in all branches of scientific education. The reason is not far 
toscek. Іп а lecture room a student hears things, but in a laboratory 
he does things ; and а normal student remembers what he does and 
forgets the greater part of what he hears А vouth anxious to 
become an engineer is generally born with а desire to do things ; 
end thus the material which we have to train in our engineering 
colleges is peculiarly susceptible to laboratory teaching. Through 
the work he does in the laboratory comes the desire to hear rightly 
in the lecture room. 

An engineering laboratory may be designed from the two distinct 
points of view of teaching and research. The two ideas are comple- 
mentary to one another rather than antagonistic, and both must be 
kept in view in the general design of the laboratory of è great school. 
From the point of view of teeching. the individual items of the 
apparatus provided should be numerous, typica] and small, so that 
there may be plenty of experiments for small groups of students to 
carry out for themselves. For example, five 20 H.P. stesm engines, 
each properly equipped with measuring apparatus, are better than 
one 100 н.р. engine. Later in the course a student may form one 
of а large group testing a large steam engine, but his early work on 
the smaller plant will enable him to perform his part with à com- 
prehensive knowledge of what is being done by the other members 
of the group. He will thus do the work more intelligently. In 
an engineering laboratory the students must do the job and not look 
on while the job is being done by the professor on a large and expen- 
sive piece of apparatus too costly to be entrusted to them. 

From the point of view of research, the chief provision to be 
made is space, time and a workshop in which apparatus can be 
made to supplement the 2pparatus, often of an expensive kind, pro- 
vided for research. Any of the apparatus provided for the instruc- 
tional course may, from time to time, be made the subject of a special 
investigation ; but, in such an event, it must be withdrawn tem- 
porerily from the routine work of the laboratory. 

The equipment of an engineering leboratory cannot be specified 
without a clear idea of whet it is that we aim to teach. Amongst 
the many things that may be put down, three, I think, stand out 
clearly—nemely, the fundamentel principles on which engineering 
science is based, the physical properties of the materials of con- 
struction, the methods of measuring encrgy in the many guises it 
essumes. 

The fundamental principles upon which engineering practice is 
based are few in number. but their applications are almost infinite. 
A principle can only be thoroughly grasped through a study of its 
applications. Hence to engineering students a principle should be 
taught by means of applications selected from those which have в 
bearing upon engineering. The engineering teacher has a vast and 
interesting field of applications from which to make his selection, and 
the suitability of his choice will depend largely upon the extent of 
his scientific knowledge and practical experience. 

All students of engincering should gain some familiarity with the 
physical properties of steam and geses and with the materials of 
construction. There should be г, complete equipment of small testing 
machines in order to provide for numerous individuel experiments 
simultaneously, together with some large machines for research work. 
The fundamental principles of thermo-dynamies should be taught 
through their applications to estimate the efliciency of heat motors 
of all kinds, There should be a full equipment of heat motors, each 
motor being small enough to be entrusted to a group of two or three 
students, together with a few large engines and typical steam plant 
for the more extended study of the subject. 

Time prevents me from enlerging on the educational value of the 
work in the electrical laboratory. The elusive nature of the agent 
with which clectrical energy is associated makes the work both 
fascinating and absorbing. | 

Above all, in passing through the course. the student should catch 
something of the spirit of research which should brood over every 
engineering laboratory, from the smallest to the greatest. 


THE OBJECT AND USES OF ENGINEERING LABORATORIES 
IN RELATION TO EDUCATION AT COLLEGE. 


PROF. J. GOODMAN. 


-It is well at the outset to recognise that the equipment and scope 
of an engineering laboratory differ essentially from that of a college 


workshop. The work carried on in the latter is mainly for the pur- 
pose of teaching the art or trade of engineering (as to whether such 
workshops should be attached to colleges or not is a much debated 
point upon which very detinite opinions on both sides are held). but 
the work done in the former has the sole object of teaching the prin- 
ciples which underlie that art or trade. 


However able a teacher may be, it must often happen that stu- 
dents do not get a thorough working knowledge of a subject from 
attending a course of lectures ; if. however. properly-schemed labora- 
tory work can be arranged to run concurrently with the lectures, the 
student is brought more closely into touch with the concrete side of 
his subject, and thereby not unfrequently discovers his own short- 
comings. 


Amongst other important phases of laboratory work the following 
appear to be worthy of special note: The engineering laboratory 
affords the student an excellent training in the carrving-out of 
experiments for the purpose of obtaining eccurate data, and he 
cannot fail to be early impressed with the paramount importance 
of keeping all the conditions of the test constant except the two 
variables under consideration. He, moreover. discovers that absolute 
accuracy in data is rarely, if ever, attainable, and therefore the 
use of many significant figures is not only absurd but tends to 
deception. 

In certain cases the laboratory work is valuable in showing how 
far theory and experiment agree, but great саге is necessary Ш 
order to prevent students jumping to the conclusion thet thre 
is actual disagreement because their own imperfect, inaccurate 
experiments do not give the results that the theorctice! treatment 
would lead them to expect. It is, however, believed thit it isa 
mistake in the first instance to insist on students worrying about 
minute accuracy. 


Before purchasing apparatus for the equipment. of an engineering 
laboratory it is of great importance that 2 general scheme should be 
drawn up, setting forth detinitely and clearly the lines on which the 
proposed work is to proceed ; in the author's opinion the aim should 
be to make all apparatus as simple as possible, and each piece should 
be designed to bring out clearly one particular point, all unnecessary 
complication being dispensed with. 


The experimental steam engines found in college laboratories are 
frequently fitted with a maze of intricate appliances for the purpose 
of enabling the engine to be worked under a great variety of condi- 
tions, with the result that students are very liable to get erroneous 
ideas as to the essentiels of any given type of engine. Such engines 
are necessarily not stock articles. hence thoy hive to be specially con- 
structed for the purpose, and are therefore very costly. The author 
suggests that it would be better in every respect to purchase two or 
three commercial engines of different. tvpes for testing purposes 
rather than crowd so much complication on to one experimental 
engine, 


In all tests where a great variety of conditions may prevail. 1t 18 
impossible, on account of time, for one group of students to Wor 
under each set of conditions, therefore it appears to be desirable that 
a definite scheme of testing should be drawn up, which may possibly 
take years to complete ; then.as cach result is obtained. it should be 
plotted оп а squared paper chart exhibited in the laboratory. thus 
enabling each group of students to benefit by the results previous y 
obtained. If isolated tests are made under random conditions they 
are robbed of much of their educational value, and the resulta ob- 
tained are of little or no permanent value. 

The extent to which stercotyping should be slowed in the work 
of an engineering laboretory is one well worthy of the most earnest 
discussion ; all will be agreed that it is an utterly bad system to have 
the apparatus required for cach experiment set out permanently m 
working order, and to give printed detailed instructions and log 
sheets to each student, which he mechanically follows. The following 
of such a system entirely crushes all originality, and makes the stu- 
dent into à mere machine. In the early steges of the laboratory 
course some approach to this system may be tolerated porhips.— 
that is, during the period in which the student is learing to ta ke an 
book observations ; but after he has once got over the initial stages 
he ought to rig up his own apparatus, cheek it for accuracy. make DUE 
his own log sheets, and reduce his results. Of course. he requires 
more supervision when working under such conditions, but he cer- 
tainly gains experience of a far more valuable character than under à 
stereot vped system. 

The staff of an engineering laboratory usually consists of a director 
with one or more assistants and skilled mechanics. H is of vital im- 
portance that the director should be a man familiar with practical 
work, or he may unwittingly encourage students to play with unreal 
problems, which tend to divert their attention from the actual difti- 
culties that arise in the life of an engineer. 
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THE POSITION AND USES OF ENGINEERING LABORATORIES 
IN RELATION TO EDUCATION AT COLLEGE. 


BY PROF. B. HOPKINSON, M.A., B.SC., F.R.S. 


The position of the engincering laboratory as an instrument of 
education is not quite the 8xme thing as its position in relation to 
research, but is closely relsted to it. In а discussion, some 20 years 
ago, on the proposal to establish an Engineering School in Combridge, 
it was pointed out by way of justifying the innovation to that ancient 
University that it was as good en education thoroughly to test a 
steam-engine as to determine the velocity of light. It might well 
have been said that it was better. for in the enginc-trisl the student 
is introduced to phenomena under conditions which in their com- 
plexity resemble those of real life, and which can only partizlly be 
controlled. Не cen vary stesm-pressure, load and perhsps speed, 
but he cannot within the limits of an ordinary trial control such im- 
portant factors as the dryness of the steam supply. or the tempera- 
ture of the cylinder wells, Thus he learns in a simple way to use his 
judgment in interpreting data, end to recognise how in a complex 
mechenism it is impossible to very a single element without at the 
same time affecting 2 number of others. This training of the faculties 
of criticism and observation is valuable to anyone. whatever profes- 
sion he is going to follow, and it cannot be obtained in the same degree 
from the experiments ordinarily performed by students of similar 
standing in a physical loboratory. To the engineering student there 
is the additional advantage that he sees the application of scientific 
principles to things of the same sort оз he will meet with in after life. 

These considerations, together with è frank recognition of the 
fect thet by no possibility can the conditions of practice] work be 
completely reproduced in the engineering labore.tory, lead to а fairly 
definite conception of its position end uses. In the first place indus- 
tria! apparatus, even of a simple choracter, is too complicated to be 
used as a means for demonstrating elementary physics! laws to 
students who are quite ignorant of their working. Hence work in the 
engineering leboratory proper should be preceded by г short course 
of ordinary physical experiment under the simplest possible condi- 
tions, Provision is made for this in nearly all college courses, and 
It is unnecessary t» discuss it in detail. Assuming that he has thus 
acquired г knowledge of the fundamental scientific principles, the 
Student's work in the engineering leboretozy will be directed lorgely 
to trecing their operstion under more complex circumstances. For 
this purpose smell units of plent of « simple charecter ere quite 
sdequete. Everything thet such è student can learn in an engi- 
neering Ixboratory in the time at his disposal he con get from a 
10 n.r. engine, from 5 5-ton testing meschine, and from plant on a 
similar scele in the other branches of his study. А triple-expsnsion 
engine teeches him no more then © compound; а four-cylinder 
petrol motor little. if anything, more thea è single-cylinder gas- 
engine. In fact, the smaller and simpler mschines are better for his 
purpose, because they are more exsily handled. and he can be left 
more to himself. The author remembers seeing іп a technical school 
эп engine of several hundred horse-power. which was being tested 
by some 15 or 20 students. They were taking readings according to 
a set scheme, one reading a thermometer, enother a pressure-gauge. 
and so on, end ell the readings were being entered on a beautiful 
printed sheet. On the same dey he happened to speak to г, school- 
master, who described how he wes in the ҺЕ of setting his boys 
two or three at a time to indicate the laundry engine at his school, 
end test Из steam consumption with sn improvised condenser. 
There cannot be much doubt thst the schoolboys learnt more than 
the students, and that the money paid for that large engine would 
have been better spent on 20 small engines. 

But, though small, the machines in the engineering laboratory 
Should be real commercial machines, such as are bought and sold in 
the ordinary course of business, and the students should use them 
under ordinery working conditions, This is, of course, quite con- 
sistent with the use of the most elaborate measuring arrangements 
that the ingenuity of the professor or demonstrators can devise, 
provided that they are such as a commerciel user of the machine 
would tolerate. Extreme variation of conditions is necessary for the 
purpose of research ; but the ordinary student is not doing research, 
nor 18 it his object to learn in detail about the working of a special 
machine. His use for the engineering laboratory is to learn gener- 
ally how to extract from en experiment conducted under severe 
limitations all the information that it is capable of affording. In 
doing 80 he will consolidate the knowledge of natural Jaws, which he 
18 supposed to have ecquired previously in an ordinary physical 

aboratory, and will learn their limitations; he will also pick up 
many facts about the working of machines which may or may not 
be of direct use to him, according as he meets with these particular 
types in after life or not. But these are by-products, and in the 
author’s view the engineering laboratory should be designed and 


organised with a single eye to the primary educational use which has 
been indicated. 
DISCUSSION. 


Mr. К. S. Baro (London), in opening the discussion on these Papers, 
agreed with Prof. Hopkinson that the laboratory equipment should not 
be too elaborate. Good experience was obtained from partially erected 
engines. Laboratory equipment might be multiplied. but should be 
kept simple. ‘The laboratory had been as great an aid to engineering 
as the ocean in the Irishman's opinion was to navigation. 

Мг. D. CLERK, F.R.S., thought students ought to have control over 
any machines they tested, and for this reason small engines were more 
suitable than large опез. He, as a manufacturer, appreciated the work 
that had been done on gas engines both from the teaching and research 
points of view in engineering laboratories. 

The CuargMaAN (Dr. W. C. Unwin, F.R.S.) thought no positive rules 
on the question of laboratory equipment could be laid down. Appa- 
ratus could not be standardised. Some must be large and some small. 
Tt was valuable for students to make tests on a large scale owing to the 
fecling of reality that it gave. 


(То be concluded.) 


TESTS ON CERTAIN ELECTRICAL INSULATORS AT 
HIGH TEMPERATURES.* 


BY W. W. STIFLER. 


This work was undertaken in an attempt to find a substance 
which could be used to insulate a small coil at temperatures abovo 
1,000°C. The insulators tested were mica, asbestos board, sodium 
silicate, a paste of magnesium oxide and alcohol, and a patent com- 
pound sold under the name of ** ciementium ” ог “ liquid porcelain.” 
The general method was as follows: The test sample was placed in 
a horizontal platinum resistance furnace and heated to 1,100°C. 
At convenient temperature intervals its resistance was measured, 
the temperatures being read by means of a platinum resistance 
thermometer and Whipple indicator. 

The test samples were made as follows: Two nickel wires of 
sufficient length to reach to the centre of the furnace were joined at 
one end by means of the insulator to he tested. 

No attempt was made to prepare samples of uniform size. and the 
readings taken were meaningless except as showing the behaviour 
of the particular samples. Hence all the results were reduced to 
percentages. 

The condition of the samples after heating is worthy of notice. 
The asbestos had lost its fibrous structure to г, great extent, and 
was quite crumbly, The mica was somewhat deformed, had become 
opaque, and was quite brittle. It could easily be erumbled between 
the fingers. The cementium and sodium silicate were baked hard, 
much like porcelain. The magnesium oxide seemed unaltered. 

The results are shown graphically in curves in the Paper. While 
the data are too meagre to permit of any very general conclusions, 
we ma y draw a few inferences. 

1. The insulating power of asbestos breaks down sharply at about 
900°C. Оп cooling, it rapidly recovers its insulating properties. 

2. Mica seems to remain an insulator up to about 1,000°C. It 
then breaks down very rapidly with increase of temperature. Оп 
cooling, the insulating power is recovered quite slowly down to 
700 C.. but below this temperature it recovers rapidly. On heating 
again, it follows the curve of recovery. 

3. Magnesium oxide is an excellent insulator up to 800°C. — When 
heated above this temperature, it becomes quite conducting. but 
recovers its insulating power on cooling. 

4. Sodium silicate breaks down rapidly above 200°C. or 250 C. 

5. The behaviour of cæmentium is quite irregular. Apparently 
heating to 1,000 C. improves its insulating properties to some extent, 
though it cannot be relied upon much above 500°C. 

The results in the cases of sodium silicate and ceementium were to 
be expected from the fact that glass and porcelain conduct electro- 
Ivtically at high temperatures. 


Telephones at Los Angeles.—The “Electrical World ” 
mentions that in a recent address in Los Angeles, Mr. K. B. 
Miller, who was retained as an expert by the Board of Public 
Utilities, in fixing telephone rates, said that Los Angeles, with 
its two telephone companies, had over 80,000 telephones, or 
one to every four inhabitants. There were 750.000 daily 
calls, or two for everv man, woman and child in the city. It 13 
claimed that Los Angeles is better `“ telephoned " than any 
city of its size in the United States. 


ж Atstract of an article in the “Physical Review. 
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THE PRESENT POSITION OF ELECTRIC 
TRAMWAYS. 


It has been only too evident during the last few years 
that electric tramways in this country have ceased to make 
any satisfactory headway. Indeed, so incapable of 
does the industry appear to have become under р! 
conditions, that an outsider might well think the reque 
ments of the country had been met as regards locomotion. 
This, however, is by no means the case, as may be judge 
by the eagerness with which rail-less traction has been 
welcomed as a possible solution of the present problem. 
Whether this new meaus will facilitate progress remains 
for the moment to be proved. There is no doubt that con- 
siderable interest has been aroused bv the experimenta 
installations at Leeds and Bradford, and the experience 9 
these towns with the new system will be of much more than 
local value. | 

At the Congress of the Tramways and Light Railway 
Association at Edinburgh last week, Mr. G. Н. J. Hooull 
WINKEL discussed some of the reasons why electric traction 
in England remains stationary. Confining himself mainly 
to one aspect of the problem, viz., the comparatively h | 
cost of construction compared with that in other countries 
the author attributed this primarily to the heavy double- 
desk cars that have here found favour, necessitating al 
expensive track; and he discussed the various aie 
that have been raised against the adoption of light. d 
deck cars, with trailers if necessary at times of peak ae 
The main objection—the greater number and length s 
vehicles required —is not considered |by the author to 
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serious in most cases, and he mentions that although the 
traffic per mile of route 1s greater in. Berlin, Dresden and 
Lyons than in London, Dublin and Manchester, single-deck 
cars are used except on some of the trunk lines in these 
Continental cities. It must not be forgotten, however, 
that it is customary for the cars to travel at a higher speed 
than is permissible, or always possible, in this country, so 
that the greater number of vehicles is more easily dealt 
with. An important difference, moreover, 15 that passen- 
gers are allowed to ride on the platforms of the cars. 
We do not agrec with the author that the type of cars 
generally adopted in this country should be so used, unless 
provision were made for passengers to stand by curtailing 
the seating accommodation. In another Paper presented 
at the Congress last week, Mr. C. W. MauuiNs urges the 
claims of the single truck car as against the bogie-truck 
саг. and draws attention to the longer wheel bases now 
possible. "This certainly seems to be a more desirable type, 
and by reducing the weight should lessen the wear and tear 
of the track. 

There are several other points of interest dealt with by 
Mr. HooGHWINKEL, among which may be mentioned bow- 
collectors, flexible trucks, " pav-as-you-enter " cars, and 
trailers. It is а curious fact that Continental engineers 
have gone in strongly for the bow form of collector, whereas 
we in this country have favoured the trolley wheel. 1t 
must be admitted, from the point of view of ease of working, 
the bow collector has a distinct advantage. There is no 
chanco of its leaving the overhead line at a critical moment, 
no overhead switch points are required, and the overhead 
construction necd not be carried out with such care in 
regard to alignment. With such a rival it is difficult to 
see why the trolley wheel has been favoured so strongly in 
this country. This appears to be due to the idea that the 
wear and tear with the wheel is less than with the bow. 
Actually, however, such does not seem to be the case, 
provided, of course, that suitable collectors are used. With 
greased aluminium collectors the wear appears to be ex- 
tremely small, and as the tension on the bow is less than 
that which is usually put on the boom carrying the trolley 
wheel, the pounding at the ears carrying the trolley wire is 
not so marked. This point is of some importance, because 
all the serious wear in the trolley wire takes place at the 
ears. 

With regard to flexible trucks, there seems to be much 
common sense in the view that some form of radial or 
adjustable truck in the case of four-wheel trucks might be 
used with advantage, the wear and tear of the track being 
considerably reduced thereby. Possibly tramway managers 
have found these advantages more than compensated by 
disadvantages, for the fact remains that such trucks have 
not been seriously taken up. and consequently the rigid 
type of truck, which from the point of view of adapting 
itself to the curves in the track is essentially bad, continues 
to be used extensively. 

Mr. HoocnwixkEkn lavs some stress on “ pay-as-you- 
enter" cars and upon trailers. It is a little doubtful if a 
very good case can be made out for the former; at least, 
they would probably have to be used very judiciously to 
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deal with certain classes of rather light traffic. So long as 
the traffic were light, no great difficulty would result, but 
we can imagine that at times of heavy traffic there might 
be difficulties. Passengers would not care, particularly on 
а rainy dav, to be kept waiting whilst some old lady fumbled 
about to find half-a-crown and was then uncertain about 
the exactness of the change. Some years ago a special 
tvpe of car without a conductor was run between Vauxhall 
and Camberwell, and the driver had the duty of seeing that 
the passengers put their fares into a box, and he also had to 
supply change when required. We do not know whether 
the result was found to be satisfactory. Possibly some 
modified form of this kind might be adapted to present- 
day conditions, but we think it must be quite clear that 
only light traffic could be handled in this way. 

With regard to trailers, there does not seem to be the same 
necessity for these with double-deck cars as with the more 
usual single-deck cars found on the Continent. By using 
trailers with single-deck cars a very much better distri- 
bution of weight is obtained on the track, and there is a 
flexibility which is very advantageous for meeting the 
fluctuating conditions of traflie. Of course, it is essential 
in such cases that means should be provided for efficient 
braking. This might introduce a difficulty on our own 
tramways, as air brakes are practically not used in this 
country, and such brakes are far the most easily adaptable 
to trailer conditions. 

A curious feature of the cost of construction to which 
attention is drawn by Mr. Mauutiys in the Paper to which 
we have referred is.the large variation in the cost per mile 
of single track on different undertakings in this country. 
Thus, taking 12 typical undertakings, the cost per mile 
varied from £9-9 to £3-3 in the case of the track and from 
£2-8 to £0-6 for the overhead construction. The cost of 
maintenance of the track showed an even greater varia- 
tion, viz., from £300 to £21 per annum per mile of single 
track. As no idea, however, is given of the age of the 
respective undertakings, too much stress should not be laid 
upon these figures; but, nevertheless, we think it has been 
shown by both these authors that there is good ground for 
looking into the whole question of tramway construction 
and tramway raaning with a view to the lessening of cost. 


REVIEWS. 


(Copiea of the undermentioned works can be had from THE ELECTRICIAN Office, poet 
free, on receipt of published price, adding 8d, for books published under За. Add 
10 per cent. for abroad or for foreign books.) 
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Cours Elémentaire d'Electricité Industrielle. Ву P. Horgusor 
(Paris, 1911: Dunot & Ри.) Pp. хи. +552. fr.4.50. 


This elementary treatise has been written to cover the sylla- 
bus for the French Schools of Commerce and Industry as laid 
down by the Ministerial Decree of 1909. | 

The official svllabus is given in full and occupies five pages, 
and it is interesting to note how tlie decree specifies In great 
detail not only the matter that is to be treated but also the 
manner in which it is to be illustrated by particular experi- 
ments. On reading through it one can almost picture to one- 
self the teachers throughout France setting out on the same dav 
at the same hour to perform the same experiment before their 
respective classes and the Government inspectors on their rounds 
carefully comparing the lectures given with the official syllabus, 


590 


— 


А slight stretch of imagination enables us to look into the future 
and see the text of each lecture issued by the Government to 
the teacher, who will have nothing to do but to impart 1t to his 
class at the specified time. 

Throughout this book the treatment is remarkable for its 
clearness and accuracy, and care has been taken to confine it 
to an exposition of esseutial principles only, so that the work 
may be said to be admirably adapted for the use of elementary 
students, The subject-matter includes the resistance of vari- 
ously grouped conductors, primary and secondary cells, gene- 
rators and motors for continuous-current and alternating- 
current, electric heating and lighting and a short chapter on 
telephony. 

In order to be able to discuss important matters that depend 
on theorems that would involve somewhat difficult proofs the 
author does not hesitate in some instances to state without 
proof the theorems required. For instance, the calculation of 
magnetic circuits and the lifting power of electromagnets is 
introduced by a statement of the connection between ampere- 
turns, reluctance, flux and lifting power. The author is per- 
haps not quite consistent in carrying out this process, and we 
find that in the chapter concerning alternating-current theorv, 
although he sets out by stating the relations that hold between 
the maximum, average and effective values of a sine function, 
he investigates the properties of alternating-current circuits at 
considerable length and one cannot help thinking that the in- 
vestigations here carried out will present more difficulty than 
the ones which he has excluded in other parts would have done. 

In conclusion we might point out that in Fig. 17 the current 
I, is shown flowing in the wrong direction, in Fig. 346 a ring is 
shown with a two-phase winding that would not produce any 
external field as the coils are connected so as to give rise to lines 
of force closing inside the ring instead of across its diameter, 
and lastly that there is an unfortunate misprint on page 329, 
line 18, where “ synchronous ” is written for “ asynchronous." 


А. J. M. 


Steam Turbines. By R. Rankin Кеххе0Ү. (London: Whittaker 


& Co.) Pp. 104. 4s. 6d. net. 

This volume is intended to give engineers and students an 
insight into the methods employed for calculating the leading 
dimensions of steam turbines. 

The authors fundamental distinctions between types are 
somewhat confused. In the first paragraph reference is made 
to pure pressure turbines, but it is not clear what design this 
refers to, as the remarks on the first and second page endeavour 
to explain the Hero type as not being a pure pressure turbine, 
but on page 4 the author contradicts this statement and defines 
а pressure turbine as a reaction turbine. It would be better 
not to introduce the term pressure turbine at all. Then again, 
in stating that turbines are usually differentiated into action 
and reaction turbines, the author explains that the latter term 
refers to pure reaction turbines. It should be explained to the 
student that the term reaction is generally used in connection 
with the Parsons tvpe, which 13 not a pure reaction turbine. 

The first chapters deal with theoretical considerations of 
design, and contain some simple calculations. Then follow 
illustrations and descriptions of standard designs. The follow- 
ing explanation of the Rateau turbine is not very lucid (p. 48): 
* If we can imagine a number of De Laval turbines placed side 
by side with the wheels in parallel planes, and if we imagine 
à large number of nozzles extending from the exhaust side of 
one wheel through the casings to tlie steam side of the next 
wheel, we have in principle a Rateau turbine.” 

The author gives extracts from Papers by Mr. Gerald Stoney 
and by Mr. Speakman dealing with some condensing plant pro- 
blems. The author states that it is less expensive to produce 
a jet effect mechanically, as in а Le Blane condenser, than by 
means of a steam jet as used in а Parsons augmentor. No 
figures are produced to prove this statement, and to the best of 
our knowledge the question is quite open and has never been 
thoroughly investigated. 

The astounding statement is made on the same page that jet 
ejector condensers cannot be employed as main condensers, 
“ for the condensed steam which forms good feed water for the 
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boilers is lost, being mixed with the condensing water.” The 
following paragraph is quite unintelligible (p. 68) :—“ A re- 
cently-installed Parsons exhaust turbine of 250 kw., working 
with steam between 2 and 21 lb. absolute pressure, consumed 
only 34-4 ]b. per kilowatt hour, giving an efficiency of 57 per 
cent. compared with the Rankine cycle." — Steam consumption 
results are given for a Zoelly 6,000 kw. turbine, and 14-6 Ib. 
per kilowatt hour are converted into 201. per horse-power 
hour. 

The volume ts only а small one, but the above examples will 
suffice to show that its contents are neither precise nor 
accurate. В. J. KAULA. 
Eléktrische Beleuchtung. Ву Dr. BERTHOLD Mosascu. (Hanover, 

1910: Dr. Max Janecke.) Pp. xvi. + 102. 

an the author's preface to this work on “ Electric Ilumina- 
tion" there occurs a sentence which well deserves the close 
attention of all interested in electric hyhting. It runs :— It 
should not be forgotten that it 1s quite useless to regard the 
intensity of a light source as the criterion of the efficiency of a 
lighting installation; the real determining factor is the illu- 
mination produced." This sentence 13 also reproduced to 
convey some idea of the mode of treatment of the subject by 
the author, whose book is an earnest and successful endeavour 
to set forth and examine critically the various features which 
have to be taken into account when considering a light source, 
whether inherent to the source itself or totally independent of 
It, in order to arrive at a correct estimate of the relative value 
of the different electrical sources of light for tliis or that purpose. 

The first edition appeared in 1906 and comprised Part I. only. 
Owing to the remarkable developments which have taken place 
in electric lighting since that date the present edition has been 
enlarged by the addition of Part IT., dealing with the improve- 
ments in are lamps and metal filament lamps during the years 
1906-1910. Part II. has also been amplified. 

Part I. contains eight chapters. After а few introductory 
remarks on the production of electric light by incandescence 
and luminescence, the author deals with the subject of photo- 
metry in chapter I. The principles of photometry ard photo- 
metric measurements are excellently explained, ard descrip- 
tions of some of the best-known photometers are included. 
together with several useful curves and tables. Chapter Ц. is 
on arc lamps and comprises sections on the electric arc, elec- 
trodes, arc lamp types, series, shunt and differential arc lamps. 
Incandescent lamps are next fully considered in chapter ЇП.— 
carbon filament, metal filament, metallic oxide lamps (the 
Nernst lamp), as well as the metallised carbon filament lamp. 
Chapter IV. gives the methods of running arc and incandescent 
lamps, and the installation and attendance are explained 1n 
chapter V. Chapter VI. is on light distribution. It contams 
sections on the colour of light sources, the distribution of light 
from arc lamps for direct and alternating currents illustrated 
by curves, the effect of globes, &c., with similar sections on 
incandescent lamps. It is both instructive and interesting. 
The efficiency of electric light sources is well discussed in chapter 
VL, the table on page 194 giving the mean spherical Hefner 
candle-power of various sources of light being of great interest. 
A short but very able chapter on illumination then concludes 
Part I. 

Part LI. gives a survey of the improvements during the years 
1906-1910 in photometry, arc lamps, mercury vapour lamps, 
tantalum and tungsten filament lamps, and contains very 
valuable information relating to the physical properties, de- 
pendence of candle-power on voltage, light distribution and 
efficiency of these lamps. Each part 13 furnished with a 
separate index. 

We can strongly recommend the book to all connected with 
electric illumination, but, of course, a verv fair acquaintance 
with technical German is necessary for English readers. 
Viertalig Electrotechniscb-Werktingkundig Woordenbock. Dy 


J. VAN bz WELL. (Amsterdam: Scheltema & Holkema's Bock- 
handel.) Pp. vi. +441. 


This book is divided into four parts in the first three of which 
are given the Dutch equivalents for certain English, French and 
German electrical terms. In the last part the English, French 
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and German equivalents of the Dutch terms are given. The 
work seems to be, on the whole, well done, though, like other 
similar books, 1% suffers from the fact that not enough attention 
is given to idiomatic equivalents. On the other hand, plenty 
of phrases, e.g., “ to remove a fault," are translated in full, but 
the translation is absolutely literal. 


aE ON SELENIUM. 


ВУ G. L. АРОЕХВКООКЕ. 


“a 


Summary.—An account is given of a number of researches on the 
physical properties of selenium, more particularly its specific resistance 
and specific inductive capacity. 


The writer has headed this article © Selenium,” but he finds 
that leading authorities have lately been calling this element 
" Selenion," thus classing it with boron and silicon, which he 
concelves ав more correct on our present knowledge and there- 
fore he will in the body of the article and for the future adopt 
this form of the word. 

Most of the literature on Selenion deals with 3ts very interest- 
ing property of altering its resistance with varlations of the 
strength of a beam of light falling on it, which has found appli- 
cations in various ways and would find many more if the effect 
was more under control and more constant in different speci- 
mens. Ño far Ц appears to have been used chiefly in the form 
in which it is procured from the chemist, but it seems probable 
that if the material were better understood and if its funda- 
mental properties were clearly recognised, it might be possible 
to prepare it in slightly different forms in which its character- 
istic action would be more under control and would have a 
larger range and be more rapidly responsive. 

Selenion has also other interesting attributes. It is one of 
the few elements which can be described as an insulator, and it 
13 chiefly on this account that the writer’s attention has been 
directed to it. He has not so far performed any experiments 
on it personally which are worthy of thename; but, having col- 
lected together what information he could from a number of 
scattered sources in order to find out what the known charac- 
teristics of the material were, he has come across so much dis- 
crepancy and so many interesting points that it may be worth 
while bringing the particulars together and drawing attention 
to them. 

In the first place Selenion exists in two or more allotropic 
forms, the vitreous and crystalline. the first having a density of 
about 4-3 and the second of 4-8. On heating 1t turns first to a 
sort of stiff pastey mass, which can be spread or smeared with 
some difficulty in fairly thin films, and in which state it is most 
frequently used when its property of changing its resistance as 
light falls on it is to be employed. If it is heated more, and 
this is a little difficult to avoid unless precautions are employed, 
gritty crystals form in the material which make it difficult to 
spread in a thin even film of any size; and if itis heated further 
with the object of liquifying these, sublimation begins to take 
place and a purple-looking powdery deposit, consisting in air 
of the oxide, is formed on cold objects near to it. It air is ex- 
cluded then the element itself is deposited. For fuller par- 
tieulars the article in the “ Encyclopedia Britannica” may be 
consulted. 

After the discovery of the light action on Selenion bv 
Willoughby Smith and his assistant, an investigation of its 
electrical properties was made by Prof. W. G. Adams and Mr. 
R. E. Day, the account of which was presented to the Royal 
Society in 1876, and a pretty full abstract of which will be found 
In that useful work—Gordon’s “ Electricity and Magnetism.” 
Now, in Gordon’s abstract the resistance of Selenion is put down 
as 60,000 ohms. per cubic centimetre. In Lupton’s Tables this 
18 given at the same figure, but qualified by the fact that the 
result is for crystallised Selenion at 100°C. Why the result 
13 given for this temperature I do not know, since the 
Tesistance would certainly be much higher at ordinary tempera- 
tures 1f Selenion follows the ordinary properties of dielectrics. 


Now the writer recently purchased some Selenion (stated to 
be pure) from a leading firm of chemists, and which he gathered 
came from Germany. Since there is not much Selenion used 
it seems probable that this firm prepare most of what comes on 
the market and that this may be taken as a fair average speci- 
men of that which is usually emploved. It was in the form of 
sticks having a good many bubbles in them. Having charged 
an electroscope, a stick was held against the plate when the 
leaves at once fell. A pint Leyden jar was then connected to 
the electroscope and the two charged together. This is a 
method the writer often finds convenient for rough insulation 
tests of materials. The jar has a capacity of about 1/750 of a 
microfarad. On touching the plate of the electroscope with 
the Selenion 10d again the leaves at once fell, though not quite so 
quickly as before; from this test the writer gathered that the 
resistance of his specimen was somewhat of the same order as 
the Selenion employed by Adams and Day, and that this repre- 
sents the characteristics of that usually made use of at the 
present day. That such figures have, however, very little to 
do with the real resistance of Selenion the following will make 
clear. 

In return for a long Paper on the electrical properties of 
pure sulphur the Royal Society gave a grant to Prof. Threlfall 
for the purpose of enabling him to attempt a similar investiga- 
tion on Selenion. In his Papers ** On the Conversion of Energy 
in Dielectrics,” in the American “ Physical Review" for 1897, 
he gives some particulars of his experiments. Having cast an 
ellipsoid or small bar of Selenion he held this to a charged gold 
leaf electroscope and found that the leaves fell perceptibly in 
30 seconds. The bar the writer used above would have a much 
larger section, but having regard to the conditions, in the two 
cases, it would appear as if the resistance of Threlfall's specimen 
was much higher than that obtained by the writer. "This is not 
unlikely, as Threlfall ordered 1001b. at one time, and the manu- 
facturers having such an order and knowing it was intended 
for investigation purposes may have taken unusual pains to 
secure a purer product. Threlfall succeeded in purifying fur- 
ther some of this Selenion which he found to contain as he re- 
ceived it about half a per cent. of impurities, chiefly copper and 
glass (see his Paper in the Royal Society's “ Proceedings," 1907.) 
He does not appear to have been able to carry on his electrical 
investigations further, but this has been done by some of his 
successors at the University of Sydney. These are embodied 
in a Paper by Messrs. Mason and Vonwiller (Royal Society 
“ Proceedings," 1907, or 10 vears later.) 

These observers prepared a thin flat plate of vitreous Selenion 
which they say was free from holes, and was part of Threfall’s 
specially purified product. They state that they had difh- 
culties in getting the resistance at first owing to a thin film of 
oxide which they found greatly lowered it, and in connection 
with which the writer's remarks above may be noted. On 
carefully taking off this film with glass paper they found them- 
selves unable to get sufficient deflection on a sensitive galvano- 
meter with а battery of 900 volts to enable an estimate of the 
resistance to be made, they having first covered the opposite 
faces of the plate with gold leaf to secure good contact. They 
were therefore obliged to fall back on an electrometer; with this 
they determined the resistance to be at 20°C. 2-2x 3 1016 ohms 
per cubic centimetre and 6-5 х 1015 ohms at 25°С, This makes 
the resistance of pure Selenion about half that of the generally 
accepted resistance of paraffin, our best insulator. If this result 
can be accepted, and the writer thinks it can from other 
internal evidence in the Paper, pure Selenion is an insu- 
lator of very high character. With such a high resistance it is 
pretty obvious that the special sensitiveness to light of Selenion 
must be greatly reduced, but it was still found to exist sensiblv. 
From this evidence it seems safe to conclude that the sensitive- 
ness of Selenion to light must be due more to impurities con- 
tained in, or in combination with the Selenion than to the pure 
element itself. 

Let us turn now from the resistance of Selenion to its capa- 
city, or dielectric coefficient. Threlfall, in the Paper abvoe 
referred to, states that he tested a sample bv the ordinarv 
method with a galvanometer and condenser and got a coefli- 
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cient of about 30, which he thinks should only be treated as 
provisional, and it is clear that this method is not applicable 
with commercial: Selenion. Threlfall does not seem to have 
been aware of Boltzmann's earlier results obtained by his beau- 
tiful method of comparing the attraction of two balls of the 
dielectric, two to secure equal weights and size, one coated with 
gold leaf to act as a pure conductor, and the other of the natural 
dielectric alone. Т his, whieh the writer thinks the most per- 
tinent and suggestive method he knows, seems never to be 
deseribed in text-books, although it 1s fully noted in Gordon, 
for whom also Boltzmann wrote a speeial memorandum show- 
ing the mathematical steps by which he was able to arrive at 
the capacity from the relative attractions. Now Boltzmann, 
or rather his pupils, Romich and Nowak, made two determina- 
tions of the capacity of Selenion, not long after Willoughby 
Smith's discovery, in apparently the same series of experiments, 
in which the former discovered the rapid apparent mcrease in 
pacity of dielectrics with time when continuous currents are 
used for the determination, a point which was very prettily 
further demonstrated by Dr. Thornton in a Physical Society 
Paper last year, and which Paper has also not attracted the 
attention which the writer thinks it deserves. These two de- 
terminations of Boltzman of the electrical capacity of Selenion 
were each made in two ways, first with a rather rapidly varying 
current and next with a continuous current, or rather pressure, 
in each case. The first of these determinations makes К == 10-2, 
the second K=8-4; and in the second case the rise in apparent 
capacity with а continuous pressure is much less than in the 
first case, from which in the writer's experience he would un- 
hesitatingly have chosen the second as likely to be the more 
aceurate. Nevertheless, 10-2 is the capacity for Selenion, which 
has been quoted in the text-books for 30 years and is taken as 
the accepted capacity for long waves in an important Paper 
which will be referred to below. | 

. The above two results, as far as I can make out, remained un- 
challenged until 1903, when Pirani, in an Inaugural Dissertation 
at Berlin, which is referred to by Messrs. Mason and Vonwiller, 
made а new determination for commercial Selenion, getting a 
rezult of about 7:58 or rather less. Unfortunately I cannot 
find this Paper from the reference, and although there is the 
name of Pirani in “ Sclence Abstracts ? about the right date. 
the extract referred to seems missing in the body of the book. 
and I am therefore unable to give the method by which it was 
obtained. Lastly, Messrs. Mason and Vonwiller took up the 
subject in the Royal Society Paper already quoted from, and 
with some of the Selenion specially purified by Threlfall and 
which he had left at Sydney when returning to England: 

: Working with an alternating current of 90 periods, they made 
the capacity of vitreous Nelenion about 6-14, and they refer to à 
previous determination by some Melbourne physicists, 1n which 
with the same purified Selenion a capacity of 5-18 was obtained, 
which they think too small. They also tested. this Selenion 
with avery high frequency current and got practically the same 
result as at 50 periods, a point which made the writer doubt the 
aceuracy of the result for some months after he found Messrs. 
Mason and Vonwiller’s Paper, as he did not at first reading grasp 
the very high insulation obtained with this purified Selenton, 
and which, as pointed out above, approaches that of paraffin. 
Under these circumstances similar readings might be obtained 
{ог the capacity at two Very widely different periods. There 
is. however, another piece of evidence in favour of Messrs. Von- 
willer and Mason's figure from quite а different source, which is 
one of the chief reasons which has led the writer to pen this 
article, and which seems to have escaped attention by these 
experimenters, or they would certainly have quoted it. The 
writer thinks this point has much theoretical interest, besides 

yossibly practical importance later. 

On February 23, 1902, Prof. R. W. Wood, of Wisconsin, 
who at present happens to be in London aud was lectur- 
ing recently at the Royal Institution, read before the 
Physical Society а most delightful Paper on the optical pro- 
perties of Selenion. In this he shows that there is a very 
strong, absorption band in the visible spectrum, so that the 
refractive index rises to 3:14, the highest known, and falls off 


— LM — ———— — 


а 


M 


Em perum MM  — — 


both ways. It seems clear that the action of light on Selenion 
is due to the presence of this absorption band. I need hardly 
refer to the relation of the square of the refractive Index to the 
dielectric capacity which formed the basis of Maxwell’s theory. 
Taking a value of the refractive index in a part of the spectrum 
free from absorption, at the end of his Paper Wood proceeds by 
the latest optical formula to caleulate its equivalent for 
long waves such as are used in ordinary electrical work. His 
result brings the capacity of Selenion to 6-05, a result almost 
‘dentical with that obtained by Mason and Vonwiller. Wood 
goes on to quote the received value of the capacity of Selenton 
as 10-2, and there leaves the matter. Five years later, and m 
ignorance apparently of Wood's prediction, almost the identical 
value is arrived at by Messrs. Mason aud Vonwiller. 


The writee would like to draw the attention of electrigians 


specially to this. We electricians are apt almost to take it for 
granted that scientific advanees will come from the electrical 
side, but a perusal of some of the work in the optical field the 
last few years will show how much leading workers in this field 
have, so to speak, trespassed into the electrical field, and the 
writer would not be at all surprised if some of the next great 
advances in the development of electrical theory came from 
that direction. 


Looking back on the facts above, it is fairly clear that the 


Selenion used by Wood must have been of the commercial chat- 
acter, and that if he had used some of the pure product, while 
he might have got similar effects, 1t is probable that they would 
have been greatly reduced in intensity, perhaps more of the 
character of the similar effects as regards change of resistance 
to light which have been recently found in paraffin oil by a 
French observer. It would be very interesting if the effect could 
be further investigated. Such an investigation would probably 
clearly establish the fact that the peculiar behaviour of Selenton 
to light is due to the presence of а small amount of impurity, 
whether in combination or mechanically diffused through it. 
In this ease it seems hardly possible that nature has already 
mixed just the right amount of the very best substance required 
to produce this effect in the most intense form, ard it woul 

certainly seem as if careful research might possibly result m 
producing a material with considerably enhanced powers which 
might find many applications of commercial as well az ol а 
scientific importance. Anyway, the whole of the evidence the 
writer has collected seemed so interesting and suggestive that 
he thought it was worth putting together and embodying m 
a single article. 


OD 


CORRESPONDENCE. 


PATENT PROCEDURE. 
TO THE EDITOR OF THE ELECTRICIAN. 
SiR: Your editorial note on " Patent Procedure ” raises some 


very interesting points, but I hardly think the suggestion made 


by you will cure the defect which arises from the delay in hearing 
appeals from the Comptroller to the Law Officer. Your sts- 
gested remedy will certainly not, in my opinion, benefit. the 
" poor working man " Inventor to whom vou refer. I think the 
best remedy for the delay will be the appointment of more Law 
Officers. The appeals to the Law Officers have a great advan- 
tage in that the procedure is very economical and a special day 
and time are appointed for hearing the case. A Patent Agent 
may (and very often does) attend on behalf of his chent before 
the Law Officer, the employment of Counsel being a matter © 
discretion and expense. When the Law Officer gives his de- 
cisions, the costs given against the losing party ar quite 
nominal, and it has been a feature of patent practice that both 
parties pay the best part of their own costs. with the result that 
the costs to both liave been very nominal in comparison Wit? 
cases in the High Court. | 

If, as you suggest, the appeals from the Comptroller were 
taken before а judge of the High Court the expense would be 
greatly increased, for it would be necessary to employ Patent 
Counsel in every case, as the Patent Agent who conducted the 
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case whilst in the Patent Office could not appear before a judge 
of the High Court. The appeal would be entered in the list in 


the ordinary way, and the applicant might have to wait about - 


in uncertainty for days, expecting the case to come on at any 
minute. In appeals to the Law Officer a time is appointed, 
greatly to the convenience of the parties and adding greatly to 
the reduction of cost. 


Whilst on this subject, I might raise another point, of far 


greater importance. Why should not procedure in relation to 
patents be divorced from the High Court 
altogether, and questions of infringement be 
heard in a special Patent Office Court consist- 
ing of a Board of Judges with technical 
knowledge, or better still, have two Boards, 
a Board of first instance and a Board of 
Appeal? If any alteration in the procedure 
is to be made to benefit the inventor, it must 
be by way of maintenance or increase in 
the efficiency of the Court which gives the 
decisions on technical subjects, and a method 
of procedure by which the burden of enormous 
costs will not be possible. 

Incidentally you state that a patent is not 
so readily saleable now as it was before the 
passing of the Act. I think you are wrong. 
If the patentis good, it bears on the face 
of it evidence of its novelty, and to 
this extent is more saleable; but if the 
patent is thin in novelty it also bears the fact on the face of it 
and is not so readily saleable. The fact really is this : the success 
of a patent is not always dependent on the quality ; it 13 de- 
pendent on the man behind it, and whether the invention meets 
a real want or not. If the owner of the patent is bles:ed with 


In such cases it is necessary to scrape out the insulation material 
between the individual commutator segments. This is done, as a 
rule, by means of an ordinary scraper, a three-edged file. saw, or 
such like tool. The result is usually a badly scratched commutator 


ond unevenly scraped out insulation, resulting in the necessity of 
grinding up the commutator afresh. | 
This reccasing of the insulation is done very much better and more 
‹ quickly by means of the transportable cutter built by the Oerlikon 
_ Со. (Fig. 1). The apparatus consists of a bronze bow, B, provided 
with two Ала св. 


In the recess of the bow a small са (ег or mill is 


Fic. Il. —PonTABLE CUTTER FOR CoMMUTATORS, 


arranged, fitted on to а small shaft. A, passing through the right- 
hand handle of the bow. The whole apparatus rests on the commu- 
tator et the supports D, the distance between which is adjusted by 
the screws G. This device permits the accurate adjustment of the 
cutter or mill to the requisite depth, so that the milling out of the 
insulation material between the commutator scgments is carried out 


commercial ability, monev is often made, even though the patent, | to the same extent all round the commutator. 
* Я с 


from a legal point of view is very thin. 


In order that th^ apparatus may be used for commutators of 


О . 4 . . 
I understand that the Law Officer is now giving special time different diameters, the supports D are made exeh*nge:ble, supports 
to the appeals froin the Comptroller with a view to working off | of different height being supplied with the apparatus. The height 


the arrears.—I am, &c., 

Cliancery Lane, W.C., July 18. Н. ALLEN Pryor. 
_ [The object of our notes was to draw attention to the delay 
in hearing appeals from decisions of the Comptroller-General 
and to suggest a remedy. The cost of an appeal to a judge in 


chambers should not be greater than the expense involved in 


the present procedure, and patentees could be represented by 
patent agents and solicitors, or by counsel, as the circumstances 
required. However, the suggestion made by us was only put 
forward tentatively. We consider it a good one, but any alter- 
native, such as the appointment by the Board of Trade of a 
lawyer with good experience in patent law and procedure and 
technical training. would be equally acceptable to us. 

_Our correspondent raises another interesting, but somewhat 
difficult, point as to the procedure in actions for infringement. 
We admit that the present system has many disadvantages, 
as many of the judges do not possess the necessary technical 
knowledge, but the difficulty would be to find men with the 
necessary legal and technical training and experience to con- 
stitute the suggested Boards. We may say, however, that anv 
proposal for improving. and cheapening patent procedure will 
have our support.—Ep. Е.] | 


OERLIKON PORTABLE INSULATION CUTTER FOR 
COMMUTATORS. 


In order to obtain a really good contact between the brushes and 
commutator of а direct-current machine it is essential that the 
insulation between the individual commutator segments, whether 
16 be mica ог any other material, should not protrude above the 
circumference defined by the commutator metal. In fact, it is pre- 
ferable that the insulation material be slightly recessed. 

It very often happens that in time the insulation gradually pro- 
trudes. either duc to the fact that the copper is worn down quicker 
than the insulation material—which is particularly likely to occur 
if the latter is hard mica—or due to dampness or expansion dif- 
ferences between the commutator metal and the insulation material. 


necessary depends on th? diameter of the commut:tor, and is tabu- 
lated below. The epp2retus ean elso be used quite c»sily for very 
muc larger commut^tors. 


Fig. 2.— PORTABLE INSULATION CUTTER IN OPERATION. 


Each apparatus is provided with five different pairs of supports. 
Th^ following table shows the correct size of supports to use for 
different sizes of commutators : — 


(а) With cutter of 20 mm. diameter. (b) With cutter of 25 mm. diameter. 
Diameter of 
commutator 

in millimetres. | 


Guide suppafts. 
Dimensions . 
in millimetres. 


Diameter of aaide supports. 
commutator Dimensions 
in millimetres. in millimetres. 


(Approx.) (Approx.) С (Арргох.) (Арргох.) 
60— 170 ^ Lodge 26 NÜ— 200 Io 9: 26 
171— 300 | LL 9x 26 201— 450 : JL. 9 x26 
301— 500 | 7 |  451— 700 4 
501— 700 | 5 |. 701—1,400 5 
701—1,200 4 1,401 —3, 000 4 
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The cutter, or mill proper, is run at a speed of 500-700 revs. per 
min., and is driven by means of a } H.P. motor through a telescopic 
shafting, adjusted between 500 mm. and 800 mm., this shafting being 
fittedfat each end with a universal link. 

If the apparatus is used extensively, it may be found desirable 
to draw off the dust and waste insulation. "This can be done by con- 
necting the handle on the left side of the apparatus to a vacuum 
cleaner, condenser air pump or such-like apparatus, as this handle 
is made hollow, and permits the drawing off of the dust direct from 
tho mill. The lubricating medium for the shaft A is pressed into the 
hearings of the latter by tightening up the screw Е. Either a direct- 
current, single, two or three-phase motor may be used. 

As the speed of à standard hand-drill motor for two or three- phase 
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' PARLIAMENTARY INTELLIGENCE. 


[o 


TELEPHONE TRANSFER BILL. 


In the House of Commons on Friday, on the order for the second 
reading of this bill, 

Mr. 5. ROBERTS expressed satisfaction at the fact that an arrangement 
had been come to between the National Telephone Co. and the Pust- 
master-General on the points which were raised in the bill Не then 
withdrew his motion to refer the bill to a Select Committee. 

Mr. Joynson-Hicks said he had seen a deputation of the staff two 
nights ago, and they informed him that they had been met by the Post- 


, master-General and the Assistant Postmaster-General with great kind- 


neas, and that they had every reason to hope and believe that their 


Fia. 3.—PonrTAntE INSULATION CUTTER FOR COMMUTATORS WITH DIRECT-CONNECTED MOTOR. 


current lies bet ween 500 and 700 revs. por min., it is possible to couple 
up the telescopic shift of the insulation cutter simply by inserting 
tho pin of the universal link into the self-centring cone of the drill 
motor, as shown in Fig. 3. 

If, however, direet-current. ог single-phase serics-wound motors 
have to be emploved considerably exceeding in speed 700 revs. per 
min., then a special speed-reducing gear hvs to be inserted between 
the motor and tho telescopic shaft. 

The commutator insulation cutter is рапс as follows :— 

The apparatus is placed on the back side of the commutator, next 
to the windings at point A (Fig. 3). and is then moved forward. by 
using both hands, in the direction of the arrow from 4 to v. The 
motion should be limited to about ! in. рог second. 


Fia. 4.—STANDARD DRILL MOTOR. 


In order to guide the apparatus accurately and to ensure steady 
cutting, experience shows that it is advisable to place the thumbs 
on the one side on to the two supports D. whilst also pressing them 
slightly on to the commutator surface. 

The whole operation is particulerly oasily earriod out if the work. 
man stands immediately in front of th» commutator, as indicated in 
Fig. 2. lf the insulation cutter is not constantly iu use for the pur- 
pose for which it 15 designed, the motor can conventoutly be emploved 
asa portable dull. as shown in Fig. 4. A standard may also be sup- 
plied if required, so thet the drill may be used as a stationary unit. 
The weight of ths complete apparatus, inclusive of telescopic shalt, 
but exclusive of motor, is approximately 3-3 Ib. 


А. eee) 


claims would be met with justice. He understood the Postmaster- 
General did not give his decision on some outstanding points, but that 
he had given the staff the assurance that he would shortly put before 
them a Memorandum. There was one point with regard to the senior 
staff he wished to mention. There were 12 members of the National staff 
in receipt of salaries of upwards of £700 a year. Those gentlemen, who 
had really made the ‘Telephone Company. and had been in its service for 
many years, were not at present to be taken over by the Postmaster- 
General. Speaking from the point of view of the public interest, he 
could not see how the Government could really take over that vast under- 

taking unless they came to some arrangement with at least a fair propor 

tion of those 12 senior members. Аз far as he could gather, the Post 

master-General was not averse from taking some of them into his services 
but there seemed to be a difference of opinion on the question of salary. 
Those gentlemen were in receipt of larger salaries than those which the 
heads of the Post Office were receiving, but he suggested that no question 
of dignity on cither side should be allowed to stand in the way of a satis- 
factory arrangement in the public interest. 

Mr. Warr said Glasgow Corporation wished to b» assured that by the 
passage of the bill nothing was being done or would be done to prejudice 
the existing rights of local authorities to apply to him for a licence to 
carry on, under the terms of the "'elegraphs Act, 1899, a telephone under- 
taking in their respective areas, 

Mr. Н. SAMUEL stated, in reply, that they had been able to arrive at an 
understanding with the representatives of the National Company with 
respect to two or three points that were outstanding. He thought those 
vutstanding points were really the result of misunderstanding rather 
than of disagreement. The company appeared to have formed the 
opinion that he was anxious to vary the terms of the agreement ente 
into with the company in 1905 by the Postmaster-General of that day 
to the company's disadvantage, and to bring in the Legislature to alter 
that agreement. Any such thought was very distant from his mind. 
After а personal discussion with the representatives of the company. they 
had been able to arrange that the wording of the bill should be altered 
in order that there should be no room for doubt that the bill did tally 
with the agreement, and that certain matters, such as the right of access 
to the plant for inspection, should be arranged by а mutual interchange 
of undertakings rather than by a clause in the bill. Those points were 
settled in а quarter of ап hour, and the House would not be troubled 
with them. | 

With respect to the staff, it was, of coumo. his desire to do full justice 
to the members of the staff and to secure that their status should be 
properly safeguarded, and the new employés of the Post Office would De 
treated on the same terms as the old employes doing the same kind of 
work. In many respects the position of the company's employés would 
be greatly benefited by the transfer, for about 10.000 of them would for 
the first time have pensionable rights, which was no small advantage. 
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Several points of detail had been under diseussion between the Staff 
Transfer Association, which was very representative of the company's 
staff, and himself, and he had been in communication with the Treasury 
with respect to several of them. Many of them had been already settled, 
one or two were still not quite completed. He would be able to establish 
a considerable proportion of thosc classes of the statf whose position was 
previously unsettled, and with regard to the rest an equitable allowance 
would be made to safeguard them against loss. In regard to the question 
of the 12 senior officers of the company receiving salaries of over £700 a 
year, the company was unwilling to part with five, as they would need 
their services in the preparation and prosecution of their ease before the 
Board of Arbitration. Some of the others had nearly attained the age 
of 60, which was the ordinary age of retirement of Civil servants, and it 
would not be considered desirable to take into the employment of the 
State men who had very nearly reached the age of retirement. With 
respect. to the others, they certainly hoped to be able to bring some into 
the Post Office, and they would be very glad indeed to have the advantage 
of their large experience and their capacity. The final arrangements, 
however, were not yet completed. There was nothing in the bill which 
would prejudice the position of municipalities to undertake telephone 
systems if they so desired in the future. The Act of 1899, which em- 
powered municipalities to conduct a telephone business if they desired 
to do so remained, and t was not affected by the new measure. His own 
inclinations and opinions, as he had made quite clear to the House, were 
opposed to the municipalisation of telephones, and he thought expert 
opinion throughout the country was opposed to municipal telephones. 
As a matter of fact, he had received no request from any local authority 
to embody any system of municipal telephones in the bill, nor had the 
Association of Municipal Corporations approached him. Nor had Glas- 
pow Corporation passed a resolution on the subject, although some 
individuals in Glasgow who were interested in the matter desired that 
nothing should be done to prejudice municipal ownership in the future. 

Lord Н. CavENDISI-BENTINCK said that the Corporation of Notting- 
ham had asked him to find out their position with regard to wayleaves, 
for which substantial sums had been paid in the past. It was assumed 
that the Postmaster-General would have the privilege of them without 
payment, and he hoped the Corporation would obtain their instalments 
at a lower rate. 

In reply, Mr. Н. Sav Er, said he was afraid he was unable to give the 
desired assurance. ‘The Postmaster-General did not. pay for wayleaves 
to local authorities either for telegraphs or the existing telephone service, 
and it would create a great inequality if with regard to the new system 
he paid certain towns for wayleaves. The telephone service was a public 
service for the benefit of the community at large, and to pay the local 
authorities would be to give the ratepayers a certain advantage, while 
the subscribers to the telephone service would have to find the money. 
With regard to granting telephones at a lower rate to certain people who 
granted wayleaves, that would give rise to great difficulties. If local 
Authorities received that concession, private individuals who granted 
wavleaves would require their telephones at a cheaper rate, and if they 
failed to yet them might threaten to terminate the agreement. 

Capt. Хоктох stated, in reply to Mr. Burdett-Coutts, that it had already 
been decided that the sum to be paid should be referred to the arbitrators. 


The bill was then read a second time. 


EDUCATION ESTIMATES. 


; On Thursday last week the House of Commons went into Committee of 
Supply on the Education Vote, when Mr. RUNCIMAN made a lengthy state- 
ment as to the policy of the Board of. Education. After а reference to 
(һе work of the Imperial Education Conference, which was held in the 
spring of this year, to the International Conference on Mathematies, and 
to the Conference of the Universities of. the Empire which will be held 
next year, Mr. Runciman announced that he had arrived at an agreement 
with the British Museum Trustees which would give them the land re- 
quired for the Science Muscum, and which would not interfere with the 
development of the Natural History Muscum. He regretted to say that 
from all he had learnt of the work done in the provinces and of the work 
done on the Continent he had to confess that it was in the field of higher 
technology that they had most leeway to make пр. It was true that in 
many directions large sums of money were boing devoted to the endow- 
ment of technological chairs in almost every modern university. Great 
bequests had been made during the past year. The University of Liver- 
pool had recently founded a Professorship of Naval Architecture, largely 
owing to the generosity of Mr. Elder. ‘Газу had also created a depart- 
ment for the study of the problems of towa planning—a new and interest- 
Ing department. There were at the present time at least two departments 
In modern universities for the study of aeronautics, A professorship has 
been founded at Leeds for the study of the gas; coal and fuel industries. 
In the same university instruction was being provided т woolcombing 
and spinning, for which the Clothworkers’ Compiny had given £50,009, 
making, he believed, the school at Leeds one of the most valuable tech- 
nical schools in. Europe. tn the North of England £35,000 had been 
applied for the teaching of mechanical engineering, and in three univer- 
sities sums of £30,000, £50,000 and £70,000 respectively had been pro- 
vided for the promotion of chemical science. In London £60,009 had 
been set apart by the University Association for the training of women 
In the study of the science of the household. Great progress had been 
made in the departments of metallurgy and chemistry in the North. In 
the sciences at the Imperial College great improvements had been mide 
in the last 12 months, and he believed now that the leaders of the great 
industries were well alive to the fact that in the development of higher 
technological work lay much of the hope for their future commercial 


кпесезя. In the 1H modern Universities of England at present there were 
9,600 full-time students, with 7,000 at Oxford and Cambridge of under 
and post graduates, a total of 16.690 students. In Germany there were 
63,000 students in similar institutions. 

In regard to university grants the most important departure made in 
the administrative work of modern universities was to be found in the 
change in distribution of the Treasury grant. The Government had 
decided to transfer the distribution of this annual grant to the Board of 
Education, and now the only Government department modern univer- 
sities had to deal with was the Board of Education, That met with the 
approval of modern universities, and in the many conferences he had had 
with their representatives they had shown the desire to do their best to 
work with them for the common end. He could not pretend to say that 
the Board of Education was at present sufficiently equipped to do the 
whole of the work undertaken by the advisory committee appointed by 
the ‘Treasury. Не had, therefore, set up a small advisory committee to 
deal with the distribution of these grants. He had secured the service of 
Sir William McCormick as chairman, and associated with him were Sir 
J. А. Ewing, CB, F.R.S., Sir Wm. Osler, M.D., F.R.S., Miss Emily 
Penrose, Sir Walter Raleigh, Sir John Rhys and Sir Arthur Rücker. 

The secondary education work of the Board had shown a remarkable 
growth during the last few years. At present there came under the 
purview of the Board 1,060 secondary schools and all but 90 of these re- 
ceived grants from the State. The amount asked for had risen from 
£647,000 three years ago to £770,000 for 1910-02. That amount covered 
161.000 scholars, of whom just over half were boys. One fault he had 
still t» find with s^condary schools all over the country was that tho 
children came in too late and went out too early. 

In the course of the discussion, Sir Purr MsGNUs в he gathered that 
Mr. Runciman was not altogether satisfied with the higher technological 
work Which was being donc in this country, but the only fact mentioned 
to illustrate the caus? of that dissatisfaction was thit the number of 
students in German technological institutions was much greater than in 
this country. No doubt that was so : but it should be borne in mind that 
the higher technical institutions of Germany had been established almost 
ае many decades as institutions of a similar character in this country had 
been established years. One of the reasons why higher education in this 
country did not compare favourably with that in Germany was that the 
grants provided were much smaller here than in Germany. He looked 
with confidence to the Board of Education to give higher grants to the 
new universities in this country. He appealed to the Board to take such 
steps as might be necessary to ensure that when grants were made to 
secondary schools these grants should not be given exclusively to the 
pupils, but that some part should go to increasing the income of the 
schools so that more eflicient and better qualified teachers could be ар- 
pointed. 

Sir WM. Anson referred to the statement by Mr. Runciman that wo 
were behind Germany in the higher technology. but the obvious reason 
for that was that our older universities were remote from the centres of 
industry, and he looked for à remedy in the new universities, notably 
those of Leeds and Sheffield, which would come into closer relations with 
the industries in their neighbourhoods. 


TELEPHONE CALLS. 


In the House of Commons last week the Postmaster-General was asked 
whether the registration of calls on the telephone exchanges was abso- 
lutely automatic, or whether such calls were recorded by the operators ; 
and what guarantees subscribers had as to the correctness of the number 
of calls registered. 

In reply, Mr. Н. SAMUEL said that in the large Post Office exchanges, 
where the calls were registered by means of meters connected with the 
subscribers’ lines on central battery switchboards, no call could be 
registered on any line unless it were connected with another line. The 
registration was not entirely automatic, as it did not take place unless tho 
operator depressed a key which controlled the meter. The objection to 
an entirely automatic register was that it would not distinguish between 
calls which resulted in etlective conversations and those which were non- 
effective. and should. therefore, not be charged for. Meters of the same 
form as those in use by the Post Office were in general use in all the large 
exchanges in the United States, апа the results were considered. satis- 
factory. He was obtaining samples of a device which would register all 
ealls automatically, but would allow the cancellation of ineffective calls, 
the subscriber being informed of the cancellation at the same time, and 
if that apparatus proved satisfactory it might be possible to allow sub- 
seribers the option of having it fixed on their lines at the small extra cost 
involved by its use. He had scen a statement in a newspaper article 
that operators, when reported to the supervisor, were in the habit of taking 
revenge by charging fictitious calls but he had not heard it from any 
other source, and had no reason to beheve that there was any trath in it. 


He would make inquiries. 


COAL MINES BILL. 


B of the House of Commons, pre- 
sided over by Mr. Eugene Wason, passed, with certain amendments, 
clauses 58 and 59 of this bill. The following provision, moved by the 
Solicitor-General for Scotland, was inserted in clause 28: " No internal 
combustion engine shall be introduced underground in any coal mine 


after the passing of this Act.” " МЄ 
An amendment to clause 58, moved by Sir A. Markham, to limit the 


hours of colhery enginemen (with certain exceptionis) to a maximum of 
eight hours out of 24. was carried by 18 votes t^ 12. 
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Clause 60 (1) in the bill reads: “ Electricity shall not be used in any 
part of а mine where* on account of the risk of explosion of дав or coal 
dust the usc of electricity would be dangerous to life, and if the owner of a 
mine, on being required by an inspector of the division not to use or to 
desist from using electricity in the mine or any part thereof on such 
ground as aforesaid, refuses to do so, the question as to the application of 
this section to the minc or part thereof shall be settled in manner pro- 
vided by this Act for settling disputes." Mr. Stephen Walsh proposed 
to add after the word " where " (at the place marked *) ‘* safety lamps 
are in use and where." Мг. Walsh said the use of electricity should be 
prohibited in places where there was danger of intlammable gas. 

The SoLiciroR-GENERAL FOR SCOTLAND said the hon. member's 
amendment would absolutely prohibit the use of electricity in any mine 
where safety lamps were required. He did not think he appreciated the 
fact that that might necessitate the taking out of a great number of in- 
stallations which had been put in the mines with the approval of the 
Home Office, and the expenditure entailed by taking them out might lead 
to the ruin of a considerable number of enterprises without accomplishing 
any good purpose. Clause 32 provided that if there had been one igni- 
tion causing any personal injury within 12 months that would necessitate 
the use of safety lamps. The use of electricity was dealt with best by 
departmental regulations, and would be dealt with by very specitic 
regulations. 

Mr. T. RicHARDS said he and his friends were sincere in pressing the 
amendment because of the real alarm that had been felt in regard to the 
use of electricity in mines. It had been proved over and over again that 
the best experts could not account for the vagaries of electricity. Until 
they knew more about electricity and could control it better than they 
could at present the Home Office should be very jealous in sanctioning 
its extended use. There had been brought to his notice evidence that 
electrical coal cutting machines and conveyors gave off sparks when high- 
tension currents were used. They would have to ask the Home Office to 
tighten up its regulations. 

Mr. HaRVEY said it had been proved that electricity had caused explo- 
sions, and much electrical machinery had had to be removed from mines 
because of the sparking that had taken place. It was inconsistent to put 
electrical apparatus into mines where safety lamps were used. 

On Wednesday Mr. WADSWORTH said the workmen were justified 
in their fears of working by electricity in fiery mines. The inspector of 
the Yorkshire district had said in 1909 that electrical engineers were not 
always good mechanics, and did not seem to have realised the danger of 
introducing electricity in бегу mines. On the surface the electrical plant 
was not subject to the rough usage that occurred underground. The 
Departmental Committee came to the same conclusion as he (Mr. Wads- 
worth) when they said the main directions in which the requirements 
needed to be strengthened were by prohibiting the use of electricity 
where, on account of the risk of explosion, such use would be dangerous. 

Mr. Lavrence Harpy said if the amendment were passed either the 
safety lamps or the electricity would have to come out, and it might be 
the lamps. It was in consequence of the reports of the inspectors 
in 1908 and 1909 that the Departmental Committee was appointed in 

909, which reported early this year. They said experience had shown 
that the use of electricity could not be regarded as mechanically unsafe, 
and that it possessed some characteristics of great value in underground 
conditions. The regulations had been made much stronger by the 
Committee, they had guarded as much as possible against the dangers, 
and the regulations now in foree had the backing of the chief inspector, 
Mr. Redmayne. He had an extract from an expert's opinion stating 
that the danger from safety lamps was greater than that from electricity. 
The amendment would abolish the use of electricity in mines. 

Sir ARTHUR MARKHAM said the amendment was impracticable, and 
if it were passed Parliament would be bound to reverse the Committee's 
decision. ‘There were mines in which safety lamps were used although 
the gas did not exceed J per cent., and there would be cases where either 
safety lamps or the electricity would have to be taken out, and in the 
majority of such cases the safety lamps would he taken out. There was 
waterin many pits, and pumps worked electrically were used with perfect 
safety, ав there was по gas or dust, yet under this amendment every 
pumping plant would have to Бе closed down, or practically all of them. 
He did not know how one could work in a deep pit bottom without elec. 
tricity. И the amendment were accepted half the electrical plants in 
mines in the country would be taken out. He only knew of one case 
where electricity had ignited dust. and that was not in a pit bottom. hut 
in a coal bunker. There was no more danger in using electricity at the 
bottom of the downeast pit than there would be in using it in that room. 

Mr. Jons WirsoN did not agree that there could not he explosions 
without gas. Such explosions had occurred at Altofts, Wingate and 
Westhoughton, The Westhoughton ex plosion was caused. purely by 
electricity. He would refer Sir А. Markham to the West Stanley case. 

Mr. Ерель Jones thought the use of electricity for coal cutting should 
be absolutely forbidden. without any reservation. With regard. to its 
use for haulage, in the last few years, especially during the boom, when 
tremendous profits were made, the colliery owners in South Wales put 
in new electrical machinery. И became a fever, and huge power stations 
were built. The colliery that first of all installed heavy electrical 

machinery underground. were at present clearing it out as fast as they 
could. The manager told him it was going to be а tremendous loss to 
his company. He gave him examples of flashes of flame, fect in length, 
having occurred, and said he could hardly sleep at night for the fear 
of what might happen before he had cleared the electricity out. Не 
was told the other colliery companies in South Wales had also to drop 
electrie haulage machinery. The question of coal dust would not be 
tested by using the sufety lamp, so he thought they might rule that out. 
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He thought the inspector would say there was risk in every colliery in 
South Wales at the present time, and the inspector should have the right 
to forbid the use of electricity. That would obviate the necessity of 
passing a new Act if the development of the next few years made the use 
of electricity safer. Не thought it would be better to say ** You shall not 
use electricity unless you have the definite consent of the inspector." 

Mr. Brace said there could be no doubt that electricity could be, and 
was, the first cause of explosions where gas was absent altogether. At 
West Stanley it was found that coal dust between the terminals was the 
cause of an explosion. That was close to the bottom of the shaft. Neither 
colliers nor соШегу owners preferred to work with safety lamps, and there 
must be good reason before they used them. So it might be assumed 
that a mine in which they were used must be a dangerous mine in the 
opinion of the collier, the colliery owner and the inspector, and that was 
the reason for putting forward the amendment under discussion. Jf the 
Committee thought it safe to light the pit bottom electrically, they could 
add to the clause ‘‘ save at the pit bottom." 

The SoriciTOR-GENERAL FOR SCOTLAND said the clause carried out 
the recommendations of the Departmental Committee, who recommended 
alterations in the regulations, and they were going to have new regula- 
tions. According to the expert opinion of gentlemen who reported, 
there had been no accident due to the use of electricity that was not à 
preventable accident, and the prevention might be accomplished by 
altering the regulations and the conditions under which electricity was 
used. He thought the proposed amendment would curtail the area of 
prohibition. 

Mr. LEIF-JONES said the amendment would not increase the safety. 
He preferred the clause without the amendment. | 

Mr. S. WarsH thought the Committee had misjudged the application 
of the amendment. It read: " Where safety lamps are in use, and 
where." That meant that in any part of а mine, even where safety 
lamps were used, if, in the opinion of the inspector, of the district. there 
was no attendant danger of explosion from gas or coal dust, he thought 
even then electricity could be used. There had already been most 
effective regulations for the control of electricity, but what had hap- 
pened ? There was no doubt the Home Office experts had worked their 
best under the best regulations they could devise. but there had been 
enormous loss of life in the last few years. Four of the greatest disisters 
of modern times had happened, not because of the regulations. but in 
spite of them. Therefore he thought when colliery owners apprehended 
danger and put in safety lam ps. electricity should not be used. 

It was agreed to alter the word “and” in the proposed amendment 
to " or." 

Mr. Ww. Harvey said if there were another catastrophe like West 
Stanley “ electricity would have to be taken out of the mines," because 
the men would not have it. 

Sir ARTHUR MARKHAM said he and others used safety lamps where 
there was no gas. simply to prevent timber being fired. He had never 
known any case where electricity had ignited coal dust. unless И was 
associated with disturbance. It had never been suggested by any expert 
or proved to be otherwise. Mr. Wilson had been speaking of shot firing 
That had nothing to do with the question they were considering. At 
West Stanley the evidence showed that the ex plosion occurred simul- 
taneously with the engine stopping. И was caused by a cloud of dust 
being set up and associated with the electricity. | 

The amendment was rejected by 26 votes to 13. 

Sir ARTHUR MARKHAM had put down three proposed additions te 
clause 60, but announced that he had decided only to move the ene set 
out below and to leave the others (which dealt with technical matters) 
to be dealt with in regulations. 

Clause 60, page ЗІ, line 17, at end, insert: "If in any place of a 
mine, or part of a ventilating district of a mine, the amount of intlam- 
mable gas in the air current exceeds 1 per cent. or upwards, the use 
of electricity shall at once be discontinued in such place or part of such 
ventilating district where the inflammable gas exists til] the air current 
is clear of the same, or shall not exceed 1 per cent. A hydrogen "T 
other type of safety lamp approved by the Secretary of State. Vt v hich 
low percentages of gas can be readily observed, shall be provided ant 
used for testing for inflammable gas at least twice during every working 
shift by a competent person appointed by the agent or manager at 
the place or places where electricity is used, and a daily record, signed 
by the aforesaid competent. person or persons. shall be kept at the 
mine of all such tests and the occasions on which, in accordance yim 
this rule, it has been found necessary to discontinue the use of any 
electrical plant." Я 
In moving the above amendment Sir А. MARKHAM said where there W 

electricity there was always a liability to open sparking, ard he asked 
the Committee to set the standard of } per cent. of gas. There УСТ 
many places where gas was present and where electricity was being use 

The Soricrrog-GENERAL FOR Зеоттахь said the desire for a prec’ 
standard was commendable, but there were considerations which М ене 
against the acceptance of the amendment as presented. — In the preceding 
clause there was a classification of mines, and they might probably ш 
by the classification of mines а means of arriving at an exact standare, 
but the effect of the amendment as proposed. would probably mean ү 
hibition, not only where safety lamps were concerned, but also es 
naked lights were concerned. ` The Home Oflice were advis.d n ut 
presence of } per cent. of inflammable gas in the air current ut 
necessarily dangerous. The amendment would be almost impos" 
to enforce, because those working at the face would not have ode 
readily available for detecting } per cent. of gas, and if it were deter a 
all use of electricity would have to cease. It was not desirable te has 
an act in that stiff and precise form unless it was certain that it cou 
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device were Mr. J. F. Bottomley and Mr. Arthur Paget, now Sir Arthur 
Paget. After many experiments they discovered a method of working 
silica commercially as follows: They mounted a carbon rod between 
two electrodes of an electric furnace. This was surrounded by sand. By 
working to a temperature rising to 1,800°С. a melting action took place, 
which eventually formed a cigar-shaped piece of silica round the carbon 
resistance of the furnace. It was here that the gases which were thrown 
off by the process were used in a curious manner. As they were thrown 
out from the carbon core they formed an envelope between the core and 
the silica, enabling the former to be withdrawn. No one hitherto had 
believed that this material, except in the furnace flame could be dealt 
with, because the heat disappeared rapidly and a skin formed imme- 
diately. The patentees, however, discovered that when sufficient force 
had been used to break this outer skin there remained underneath a 
plastic mass which could be easily worked like glass, That was what 
the plaintiffs’ patents embodied, and counsel produced great vessels 
which as the result of the discovery had been blown in silica, and were 
specially suitable for the storage of strong acids; also silica tubes, 
beakers, morters and pestles, &c. The current used in the process was 
roughly 1.000 amperes at 15 volts for half an hour. The result of the 
discovery had been to reduce the price of silica from £20 to 18. а pound. 
Defendants were à company who were manufacturing similar articles 
in silica abroad, and were selling them on the English market. From 
enquiries they had made, plaintiffs had come to the conclusion that defen- 
dants were infringing their process 

Mr. Dvaarp CLIRK said he had examined plaintiffs’ plant, and had 
studied the past history of silica working. He was convinced that there 
was nothing in earlier specifications similar to plaintiffs’, which was un- 
doubtedly a useful invention. 

The hearing was adjourned. 


Aktiengesellschaft Mix & Genest v. H. Oppenheimer. 


This case came before Mr. Justice Eve on Friday on a motion by plain- 
tiffs, asking the Court to substitute their nominee for the receiver ар- 
pointed by the Master in chambers. 

Mr. DancKkwerts, K.C., said plaintiff company, who are manufac- 
turers of electrical goods at Berlin, and defendant entered into an agree- 
ment in September, 1905, under which a certain electrical business that 
was being carried on т London under the title of the International Electric 
Co. was declared to be the property of plaintiffs. Defendant was to act 
as manager and plaintiffs were to furnish all the materials with which the 
business was to be carried on. It was also agreed that all disputes should 
be settled according to German law in the German Courts. There was 
also a provision that if the profits in any two years did not exceed 20,000 
marks the agreement should be determined. At the beginning of the 
present year the agreement was determined, but the «tatus quo was kept 
up for a short time by arrangement. In February last plaintiffs com- 
menced an action in order to get possession of the premises in London 
and the asseta, and they also claimed an injunction to restrain defendant 
from preventing plaintiffs from entering upon the premises. Defendant 
retaliated by moving that the action should be stayed pursuant to the 
agreement. Plaintiffs had no answer to that, and the only thing left for 
them to do was to protect the property in the interim. That point was 
recognised by counsel, and an order was agreed on Feb. 1 by which a 
receiver was to be appointed, and all further proceedinga stayed, defen- 
dant undertaking to carry on the business with due diligence and to givo 
plaintiffs access to the premises. Mr. Pixley was appointed receiver in 
pursuance of that order. Eventually an action was commenced in Ger- 
many by Mr. Oppenheimer, in course of which plaintiffs asked for an 
interim order in the Lower Court, which was refused, but granted on 
appeal. Mr. Danckwerts said what he wanted the Court to do was to 
make a parallel order here for the purpose of carrying out the German 
oder. He could not have brought an independent action on that order 
of the German Court, and he only put it forward as an interlocutory 
order, and to say that such Court was the one to which the parties by 
agreement had said should settle their disputes. The findings of the 
German Court were that Mr. Oppenheimer did not deny that the assets 
of the firm in London belonged to plaintiffs and that defendant set up 
that the goodwill of the International Electric Co. belonged to him and 
not to plaintiffs. The International Co. dealt in the manufactures of 
plaintiffs, and could not get on without them. The Court further de- 
cided that plaintiffs were entitled to the assets of the London business, 
subject to certain conditions. Мг. Pixley asked for £150 per month for 
his remuneration, and that was a material fact to be taken into account. 
If plaintiffs! nominee was appointed receiver there would be no expense 
for remuneration. 

Mr. Justice Кук: You seek to discharge Mr. Pixley and appoint some- 
one els» ? 

Mr. DANCKWERTS : Yos. one of our directors is over here, and could be 
appointed. We contend that plaintiffs carry on business in England as 
the International Electric Co. 

Mr. Justice Кук: What position are the German proceedings in now ? 

Mr. DANCKWERTS : The action is proceeding on the point as to whether 
or ao Mr. Oppenheimer is the owner of the goodwill. 

Mr. Lawrence, К.С. (for Mr. Oppenheimer). pointed out that up to the 
present the proceedings in Germany were merely interlocutory, and that 
there were no pleadings, and also that the appointment of à receiver was 
1-66 to the Master in chambers, and he appointed Mr. Pixley. 

Mr. Justice Eve: What has happened to show that I ought to make a 
change * The only thing that weighs with me is that Mr. Danckwerts 
asks for a receiver who will act without salary. | 

Mr. LAWRENCE submitted that no ground had been shown for going 
behind the appointment of Mr. Pixley. He did not admit that the 


be enforeed without unnecessarily inconveniencing the management 
and those working at the face. 

Mr. EpcGAR Jones thought the amendment might limit the power of 
the inspector to have electrical plant removed. At present a man might 
refuse to go on working a coal-cutting machine if it was sparking, but 
if the machine were tested, say, twice а day, the man might be more 
careless, and the conditions might be less safe than heretofore. No 
decent colliery manager would work electricity where there was $ per 
cent. of gas. 

Sir ARTHUR MARKHAM then withdrew the latter part of the above 
amendment, retaining only the first portion, ending `“ 4 percent.” in the 
sixth line. 

The amendment thus altered was carried by 15 votes to 12. 

Mr. ADAMSON moved in clause 60. page ЗІ. line 17, at end, to insert : 

“ Pending the result of the arbitration proceedings, electricity shall 
not be used in a mine or part thereof respecting which objection has 
been taken to the use of electricity by the inspector of the division." 

The SOLICITOR-GENERAL FOR SCOTLAND said the general rule with 
regard to arbitration was that the status quo remained until the decision 
of some eompetent authority had been given. 

Mr. Brace and Mr. C. Epwanps thought the use of electricity should 
be discontinued pending the arbitration, as explosions might occur in 
the interim. 

Ultimately Mr. Adamson withdrew his amendment in favour of the 
following, which the Solicitor-General for Scotland agreed to insert : 
“ When any question under this section has to be referred to arbitration, 
the owner shall, pending the settlement of the question, comply with 
the requirements of the inspector, subject to an appeal to the chief 
inspector." 

Claus? 60 as amended was then passed. 


TRAMCAR TRAILERS IN LONDON. 


In the House of Commons on Monday Sir A. Griffith-Boscawen asked 
the President of the Board of Trade whether London County Council, in 
April, 1909, asked the Board of Trade for permission to run coupled tram- 
cars, to enable it to cope with the heavy tramway traffic on the tramways 
during the busiest hours of the morning and evening: that the Board 
agreed, in Jan.. 1910. to the experimental use of single-deck cars on the 
Euston to Hampstead tramway route, subject to their not being run be- 
tween 10 a.m. and 5 p.m. : that the Board, in July, 1911. further restricted 
its cons nt by limiting the running of the cara to the hours between 7 and 
9 in the morning and after 7 in the evening : that the Board had declined 
to allow double-deck ears to be used as coupled cars on any suitable routes 
or to permit smoking in one of the single-deck coupled cars ; whether he 
was aware that coupled or trailer cars were extensively изо on tramways 
in Europe and America ; and whether the President was now prepared to 
grant fuller facilities to the Council to carry out this system, in order that 
the congestion of traffic might be relieved, and workpeople might be able 
to get more expeditiously to and from their work. 

In reply, Mr. S. Bex ToN said the facts were mainly as stated. In the 
Special circumstances of London traffic, it appeared te the Board of Trade 
that, before the question of any general permission to us? coupled tram- 
cars could be considered, some experience of their use should be obtained, 
and an experimental service was permitted, after consultation with the 
Chief Commissioner of Police; and restricted to hours fixed upon repre- 
Sentations made by him. The police, as responsible for the control of 
the (тае, were necessarily concerned in the matter. The Board were 
advised that double-decked cars should not be permitted to be coupled 
together, in view of the great weight of those vehicles, and they had sug- 
gested to London County Council that the question of allowing smoking 
in one of the coupled sir gle-deck cars might be deferred until it was set- 
tled whether a coneral corsent could be given to the running of coupled 

сатх. Some further experience was desirable before the matter could be 
finally decided. 

Corporatioa of London (Bridge3) Bill.—On ‘Tuesday this bill was 
revia thir} time in th» House of Commons. 


LEGAL INTELUIGENCE. 


o d 


Thermal Synd. Ltd. v. Silicaware Ltd. 


On Monday Mr. Justice Swinfen Eady commenced the h»aring of an 
action for an injunction to restrain an alleged infringement of letters 
patent for an improved electrochemical plant for working silica. 

Mr. Walter. K.C., with Mr. А. B. Shaw, appeared for plaintiffs ; and 
Mr. Boustield, K.C., and Mr. Colefax were for the defence. 

Defendants denied infringement and pleaded. prior knowledge. 

Mr. WALTER, in opening, said the letters patent. dated 1904, related 
to improvements in the manufacture of silica. Niliea was a body very 
difficult to fuse. Mixed or combined with potash of soda or Toad it had 
heen known for years in the form of silicates, as in ordinary glass ‘he 
fusing point of glass was 800 deg. One of the great difficulties in the 
working of silica was that the difference between the melting point and 
the solidifying point. The material was worked at an enormous heat— 
viz. 1.800 deg.—and the workmen had to be enveloped in asbestos. 
Owing to the small difference between the melting and solidifying tem- 
peratures it was impossible to work silica by the sime process as that usd 
in glass manufacture. Silica had to be worked immediately, because it 
solidified 16 times mor: rapidly thin glass; When it was in a soft con- 
dition it skinned over almost immediately. Tho patentees of plaintiffs’ 
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capital of the International Electric Со. belonged to plaintiffs, as his 
client had a substantial interest in it. 
In giving judgment Mr. Justice EvE said that the only thing that made 
him hesitate was his desire to pay proper respect to the Court of a 
friendly nation, and if he saw his way to make any order which would 
secure defendant as well as plaintiffs, adopting the decision of the German 
Court, he would have been relieved. But he must treat the matter 
strictly. Defendant had asserted his right to go to Berlin for the ascer- 
tainment of some position between him and the company, and in the 
course of the proceedings the German Court thought that plaintiffs should 
be put in possession of the assets of the London business subject to Mr. 
Oppenheimer's right to have security amounting to 150,000. marks 
deposited by plaintiffs to answer any possible damage that Mr. Oppen- 
heimer might suffer. Plaintiffs were willing to do that, and also to treat 
themselves as managers of the business for whoever it might ultimately 
turn out to belong. He was impressed with the fact that the continua- 
ance of Mr. Pixley’s receivership would involve a claim for remuneration, 
but on the whole he did not think the cireumstances warranted him in 
acceding to the application which would, therefore, be dismissed, with costs. 
Leave to appeal was granted. 


—————— — —— —— ——— — 


Electricity Supply Works Assessment. 


At the County of London Sessions last week the Westminster Electric 
Supply Corpn. appealed against the assessment of their undertaking һу 
the Assessment Conimittee of the St. George's, Hanover-square, Strand 
and Westminster Unions, in the parishes of St. Margaret and St. John the 
Evangelist. 

Mr. Clavell Salter, К.С., M.P., and Mr. А. B. Shaw appeared for appel- 
lants, and Mr. W. Ryde, K.C.. and Mr. Konstam for respondents. 

Appellants were assessed for their undertaking in the parishes of St. 
Margaret and St. John the Evangelist at. £34.900 gross and £17449 
ratable. The Assessment Committee reduced the figures to £33,650 gross 
and £16,825 rateable, but the company appealed from the latter amount. 
Before the Assessment Committee the principal point at issue was whether 
the caleulation of the annual value should be based upon the actual re- 
ceipts and expenditure for 1909, or whether the hypothetical tenant would 
base his calculation on the probable receipts and expenditure for the 
ensuing five years. In 1905 appellants decided to make a large reduction 
in the price for electric current, and they prepared an estimate of the 
balances that would probably be shown by the revenue account during 
each of the ensuing five years. Owing to the effect of metal filament 
jumps on the consumption of electric current the expected increase did 
not take place. The estimated balance in Dec. 1905, was £70,000, actual 
balance £74.409 ; 1906, £80,000, actual £72.267 ; 1907, £85,000, actual 
£66,429 ; 1908, £90.000, actual £76,507 ; 1909, £00,000, actual £76.676. 
Following this experience appellants estimated that in the five years from 
1910 to 1914 the balance on revenue account would. be respectively 
£65,000, £56,000, £52,000, £54.000 and £57,000. As a matter of fact the 
balance in 1910 was only £60,330. Under these circumstances they esti- 
mated that there would be a diminution of their balances during tlie next 
five years, as the enormous increase in the use of metal filament lamps had 
made a serious difference in the sale of the units for lighting. The effects 
of the increased. competition of the gas companies would compel them 
to further reduce prices, and the number of empty houses in the area of 
supply was still large and increasing: the chief houses were now supplied, 
and. therefore, the ratio of inercase could not be the same as that 
before 1905. The reccipts for 19009 were £4,400 below the estimate, and 
1010 had shown the decrease was continuing. Appellants therefore asked 
that the amount in the parish of St. Margaret and St. John should be 
reduced from £33.650 gross and £16825 ratable to £27,450 gross and 
£10,625 ratable. In regard to St. George s, Hanover-square, {һе grounds 
of objection were the same. The assessment in that case was first made 
at £65,150 gross and. £32,574 табе, On objection before the Assess- 
ment Committee the amount waa reduced to $61.320 and &30.675 respec- 
tively. The company now asked that the amounts should be further 
reduced to £50,050 gross and £19,375 ratable. 

Evidence was given by Mr. Humphrey Davies and Mr. H. H. Fuller. 

For respondents it was stated that in 1905 the rating in the Hanover- 
square district was £73,980 gross and £36,900 ratable. Since then a new 
transformer house had been built, despite which the assessment had been 
reduced to £61,350 gross and £30,675 ratable, and they contended that 
in so reducing the assessment they had allowed sutliciently for any change 
that might have taken place in the value of the property and that the 
circumstances did not warrant such an estimate of decrease in. profits as 

that anticipated by appellants, | 
After hearing evidence for respondents the appeals were dismissed. 
with costa. 


= Bartlett v. Boot. 


At the Westminster County Court on Monday, before Judge Woodfall, 
Mr. Geo. Bartlett, solicitor, sued Mr. Horace Boot, consulting engineer, 
for £21 as afee which he claimed was due to him for introducing defen- 
dant to members of the Chichester Council in connection. with an 
electric lighting scheme. 

Counsel for plaintiff said his client was a member of Chichester Council 
for some years. Early in 1900 the Council was contemplating an clec- 
tricity scheme. Ultimately the Council became anxious to transfer their 
provisional order to a company, and plaintiff and defendant, whe had 
known each other for some years, meeting at Tunbridge Wells, the latter 
suggested that plaintiff should introduce him to the chairman of the 


Electric Lighting Committee of the Council. Plaintiff accordingly intro- 
duced defendant to Councillor AyImore, and negotiations led to the pro- 
visional order being transferred to a company. Much correspondence 
passed between plaintiff and defendant, and in one of his letters pluntiff 
wrote: * E shall be pleased to do all I can for you in the matter of intro- 
ducing your company on the understanding of the usual quid pro quo.” 
In a letter from defendant to plaintiff at a later date, the former said: 
" IE need scarcely inform you that if you obtain the provisional order your 
position will be well looked after." When, however, plaintiff sent in a 
claim for 20 guineas for obtaining the introduction defendant denied that 
there had been any promise of a fee, but offered to transfer 20 £l shares 
of the company to plaintiff. This offer was declined, and the presnt 
action brought. 

Plaintiff gave evidence, and said he thought 20 guineas a moderate fee 
for obtaining the introduction. He had been told that 100 guineas was 
not an unusual fee to be paid under such circumstances. 

For the defence Mr. Boot said there was never in his mind any question 
of a fee being paid to plaintiff when the early negotiations were entered 
into. Plaintiff told him that the transfer of the provisional order to a 
company would be of great benefit to the ratepayers, and would also bene- 
tit himself, and witness understood that he was anxious for the transfer to 
take place because he was one of the Council who had recommended the 
obtaining of the order. Witness also understood that plaintiff would be 
able to find money for the company and would have a seat on the board, 
which would have constituted а quid pro дно. He did not arrange to pay 
him a commission. He offered to give him shares because at the time he 
was worrying him. and being an old personal friend and related to а 
mutual friend. he thought it would be better to give him 20 shares and 
have done with it. | 

His Нохоск, in giving judgment, said the expression “ the usual quid 
pro quo". might have meant money or it might have meant plaintiff 
being made a director or being appointed solicitor to the company, and 
the words in defendant's letter “if you obtain the provisional order your 
position will be well looked after " were equally ambiguous. There was 
no evidence to prove that there was an agreement to pay топсу, and 
under those circumstances there must be judgment for defendant, with 
costs, 


[od 


Light Railways.—An inquiry wes held at Birminghem on Friday 
into the application of the Corporation for a light railway order. 

Mr. Hurcuinson, K.C., said the matter arose out of an application of 
the Hales Owen Light Railway Со. for power to construct a railway 
under the Hales Owen Order of 1902. Birmingham Corporation opposed 
as half the proposed railway was within the city. Smethwick and Old- 
bury also opposed, and desired that the application of the Corporation 
should be acceded to. The Commissioners granted the application par- 
tially and the inquiry was adjourned, In May, 1910, there wasa further 
hearing in London, and the result was that the Commissioners—on the 


undertaking of the Corporation to construct the railway and ipu 
certain provisions —came to the conclusion that the Corporation shoulc 


make the railway. Certain technical difficulties arose, and in February 
last another application was made by the Hales Owen Co., and in the 
result. the Commissioners acceded to the application of the Corporation 
on condition that they should submit to the Commissioners and the cam- 
pany, а clear statement of the nature of the undertaking they pne 
Therefore, Ве presented. to the Commissioners the order for the con: 
struction of a double line of railway upon a road intended, in the m 
to be ОН. wide, between Balden-road and the termination of the 
authorised Hales Owen railway, and the termination of the tramway 
which belonged to the Birmingham & Midland Tramway Co. ; 

After hearing evidence, the chairman (Col. G. Е. О. ВоссвЕҮ) sud 
the Commissioners were prepared to grant the order irrespective of any 
schemes which might be in the background, and with which they were 
not concerned, : 

Olympia Electrical Exhibition.—The management of this exhibition 
have made arrangements foran elaborate display of cooking demon- 
strations in the galleries at Olympia from Sept. 23 to Oct. 2]. an 

anufaeturers who are exhibiting have had space granted to them 
without rental charge. and a free supply of current provided they 
supply the demonstrations in question during the exhibition. It 13 
considered that this arrangement will be of great public interest. 
We are informed that one of the lerge firms of house furnishers èn 
electrical contractors have secured a large block of space in the gal- 
leries where they are erceting a model electrical home of elaborate 
description and worthy of a great internation»! exhibition. There 
is also to be a garage, an electrie laundry, electric kitchens. country 
house lighting and a series of living rooms equipped to show the ad- 
vantages of electricity in the home. 

Our Canadian Visitors.— England. and London especially. has been 
the rendezvous for many hundreds of Canadian visitors during the 
past two or three months, and surprise has been expressed by out 
visitors at the absence in our streets of electric telegraph poles and 
wires. lt is notorious that in some parts of Canada and the United 
States it is difficult to “ see the forest for the trees "—that is. 1t 09 
difficult to see the houses on the footpaths for the numerous Wires, 
posts, poles, &e., which disfigure the streets. Те“ Canadian News 
of Toronto advises the local authorities of Canada to follow the 
example of the old country. 


it 
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т 5. MUNICIP AL, FOREIGN & GENERAL NOTES | , Е M zs ee sanction to а loan of £8,070 for 
i | Inquests.—On Monday an inquest was held at Penge (London) on 


Richard Archer, a telegraph linesman, who was killed at the Crystal 
Palace low-level station on the 13th inst. 

Evidence was given that deceased was engaged with another linesman 
named Stephenson in making an estimate for electric signalling. Deceased 


red to fraise ds. 
«ade inal, ae 


BRITISH NOTES. 


Acton.—The Metropolitan Electric Supply Co. (Acton District) 


C ineat Act, by which the Metropolitan Electrie Supply Co. take over the 


| told thet [Mics NE . e CAE END ae „о Е 
ТАЧ municipal electricity undertaking at Acton, contains two UNC RESON mounted an iron ladder of a signal with a steel measuring tape in his 
ern his naw, clauses to the effect that if the local authority wishes to purchase et | hand, witness holding the other end. Deceased had reached the plat- 
ешн! Ше oe the end of the term of 42 years, for which the company have obtained | form of the signal when he received a severe shock from an overhead 
the presets powers, they must give three years’ notice of purchase instead of the | wire, which was coneying current at 6,000 volts, and he was thrown to 
yes apd eds + usual six months. If such notice is not given the local authority | the ground. 
—— cannot return to the subject. Moreover. during this period of three Dr. SCOTT TuRNER said that death was due to a fracture of the base 
һә had mcr years, any capital required for the extension of the undertaking is to | Of the skull. His left hand was burned as though he had received an 
d that poc be supplied by the local authority. electric shock on the hand, and the steel tape which was used showed 
bine tea ae Baildon.—The Council will oppose & proposed application of the plainly at one end that it had touched the electric wire, 
Jadid ыл: О M Mone e PEO JIOR ppc ra A verdict of accidental death was returned. 
! Wharfedale Electric Light & Power Synd. for a provisional electric An inquest was held at Jarrow last week into the death of Robert 


ох раан 


friend ipl.” 


lighting order. 
Birmingham.—The Corporation will consider on Tuesday next en 


Anderson, jointer, who was killed at the Jarrow sub-station of the 
County of Durham Electrical Power Distribution Co. 


vive hip Mi^ 
| important report of the Tramways Committee, recommending the The father of deceased said that he was assisting him to uncover an 
renti purchase of the outstanding interests of the City of Birmingh»sm | oil switeh. They had completed the work and deceased stepped upwards 
jt have pita Tramways Co. and the British Electric Traction Co., and also various | and upon an angle bar. Witness suddenly saw a flash from above where 
ta the Е extensions and improvements of the local tramway system. they had been working. He ran to the other end of the chamber, and 
Jane In their report the Committee state that it is so obviously desirable s he НЕ Ни saw his son lying on the floor. Deceased had been 
nhan ES that the whole of the tramways within the existing city, and the areas | “ПЕ uc i deer $ ds : о А А 
nt ti ри t to be included within the city on Nov. 9 next, should be under the con- M B: H Муш; senior assistant engineer at the power station, said 
at for det trol atid jurisdiction. at tho Cannel eat thev- had bondin negotiation ion pu oi пи ав removed he examined the switeli and told deceased 
with the City of Birmingham Tramways Co. with a view to the purchase € Cane Е | үү А А : , 
— of their interests and the interests of the British Electric Traction Co. n answer to Mr. W. Lauder, factory inspector, witness said he did 
"mS Аз a result of these negotiations the committee are now in а position to nor pu bin mep сенир tray to protect the terminals as he did not 
mine 15 state that the City of Birmingham Co. are willing to sell after Nov. 9 think it was necessary. If the tray guard had been in position deceased 
daa » fip Mie ; : rs | | could have climbed on to the top of the oil switeh and would have been 
p next, subject to confirmation by the Council of the enlarged city, the tected f he li ШТА] . “ae 
| dana whole of their interests and those of the British Electric Traction Co., | PI? е rom the live termina з. He also admitted the regulations in 
pops including the rolling stock (except 21 cars), lands, buildings. generating ea b и oend quu. in the cell when work was being carried 
(pti Stations, appliances and apparatus, for £151,500. This amount includes "M 7] e MeL Md T s d: , i 
smarten: payment due from the Corporation in. respect of rolling stock, &c., in "ER ae : dd dist ric а of the company. admitted that 
ap connection with the Bristol. road route, and payment from. King's Norton | “2°? un "lid n E і "ini E tray when in position was a safe- 
the Ro Council in respect of the rolling stock, &c., in connection with the Per- iis ph od d uum n n 
thetr Bt shore-road route. It is part of the arrangement that the stores at 9 | ч Tn that deceased received a shock from current of about 
puit Yardley and Bournbrook depóts shall be taken over by the Corporation 12.000 yo: В Г 
var ie from the City of Birmingham Co. at a valuation. Provisional arrange- The ту е ое: к verdict of accidental death, and expressed tho 
um ments have also been made for working by the City of Birmingham Co. ЭРА M the accident would not have occurred if the regulations had 
КЕ on behalf of the Corporation, as from June 30 last, of the tramways pro- been complied with. edd Burton, on behalf of the company, ex pressed 
"E posed to be acquired. sympathy with the re atives, 
ius _ The Committee also recommend that powers be obtained for construct- London County Council.—On Tuesday the adjourned recommen- 
T ing 16 new tramway lines and for carrying out various improvements of | dation of the Highways Committee to expend £21,300 on the 
Ki the system. extension "of the tramways in {Ле East India Dock-road, and 
Чи! Conway.—The Rural Council heve consented to the supply of elec- | £18,150 on adapting а portionof the tramways in the Seven 
lel - tricity by Colwya Boy and Colwyn Council in a portion of the perish | Sisters-road for electrical working, were agreed to, 
ee of Lysfuen, Electricity Loan.—In May Stepney Council applied for a loan of £15,710 
pu ‚ Customs Duties.—A special customs egreement between Germany for laying fce ler mains, and requested that {һе amount, which ordinarily 
a | and Japan come into foree on Monday (July 17), and so far аз the ponn E B Mr Rueda м и 
н tes fixed by the Agreement represent reductions of the rates of the | Provise that no repayment should take place during the first three years. 
jt ч ay Lil Bee ment тер icd | | They further asked that all loans in respect of machinery and mains for 
pi new Japanese Generel "Tariff. and the existing German Tariff, such electricity account should be subject to a three years’ suspension of 
reduced duties will be applicable to British goods sent to Germany or repayment. The County Council would not agree, and the loan was 
jd Japan. granted on the usual terms. The Borough Council were not satisfied, and 
ae . The following are some of the duties specified in the agreement for | after considering a memorandum by Mr. Gordon, the Finance Committee 
ie Imports to Japan, the duties fixed by the new Japancse Tariff, and now reported that they considered a case had been made out for con- 
vir t hitherto in force, being shown in parentheses : cession, The Committee, however, had dealt with the case solely on ite 
idi Gas, petroleum and hot air engines, between 5,000 and 50,000 kilogs, ! merits, and desired it to be understood that their recommendation must 
оК 4:50 yen per 100 kin=7s. 94. per ewt. (5 yen); between 50.000 and | not be held to have committed them to approving the principle of 
ш 100,000 kilogs 4 yen =6s. lld. per ewt. (5 yen); over 100,000 kilogs generally allowing a post ponement of repayment of loans for electricity 
D" 3:50 yen = 63. per ewt. (5 уеп); dynamos with gas, petroleum or hot air mains and machinery. The reasons given by the Committee for their 
P. engines between 10,000 and 50.000 kilogs 5-50 yen per 100 kin- 9s. 6d. ¢ decision are (i.) The work in respect of which the loan is required (laying 
que per ewt. (5.80 yen), between 50,000 kilogs and 100,000 kilogs 5-20 yen- | a large feeder main) is part of a large scheme for the supply of electricity 
a Эз. per ewt. (5-80 yen); over 100,000 kilogs 4-90 yen- Ss. 6d. per cwt. | over the whole of the borough, the present requirements and anticipated 
ae (5.80 yen). demands for current having rendered it advisable for the Borough Council 
n Ealing.—' The charge for electricity for power, heating and cooking to undertake large extensions and to change the whole system of genera- 
» has been reduced to 14 per unit tion of current ; (ii.) it is estimated by the Borough Council that the feeder 
j ; main in question will not be fully productive of a revenue until 15 years 
G.P.O. Flower Show.—The Central Telegraph Office Amateur | nave elapsed ; (1ii.) И is urged nevertheless that it is more economical to 
m Gardening Association. which now numbers nearly 400 members, | do the whole of the work at one time rather than to do it in stages as the 
| demand grows. In order to meet the exceptional cireumstances of the 


held its annual flower show on the 18th inst. in one of the rooms of 
Ше old С.Р.О. 

There were 193 entries, divided into 29 classes, and all the competitors 
were members of the Association. "The exhibits are declared to have 
reached in many cases a high standard of amateur gardening. 

Hastings.—The Clive Vale and Tower Schools are to be wired by 
the Education Committee. 


cas? the Finance Committee advised the Council to sanction the repay- 
ment of the loan by equal instalments of principal within the last 27 years 
of a period of 30 years from the date of the borrowing. | M 
Luton.—An inquiry was held here last week into the Council's 
application for sanction to borrow £13,497 for extensions of the plant 


at the electricity works and for laying mains, &0. 
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Margate.— The Council have entered into an arrangement with the 
Isle of Thanet Tramweys & Lighting Co. for supplying and erecting 
94 Osram lamps of 300 c.p. each on the Lower Foot Promenade and 
approaches at г cost of £101. 10s. per annum. Ten of the lamps эге 
io be summer lamps only at £3. 35. per lamp per annum. : 


Oldbury.— The Urban Council have instructed the Electricity ond 
Tramways Committee to consider the possibility of srronging for a 
service of trackless trams or other suitable motor traction for pas- 
sengers between Oldbury ond Bleckhesth and Langley. 


Public Library Lighting.— At the lest mecting of Stoke Newington 
Council the Meyor (Coun. H. J. Beavis, J.P.) announced his intention 
to pay the whole cost of the electric light installation for the public 
library. and also the cost of lem ps. estimated at £30, tote! £210. 


Radeliffe.— The Council have consented to Bury Corporation sup 
plying electrical energy to the Co-operative Wholessle Society's 
weaving shed in Dumer’s-lane. | 

Torquay-Paignton Tramways.—Mejor Pringle made an officiel 
inspection of the Torquay-Paignton tramway on Monday and the 
Jine was opened for traffic. | : 

Sales Managers’ Association.— There wes а meeting of this Asso- 
ciation at the Holborn Restaurant lest evening, when. efter dinner. 
» number of speeches of interest to selesmen ond sales) managers 
were deslt with. We are informed that Mr. F. R. Jones, Audrey 
House, Ely-plece, London. E.C., will furnish particulars of the gs50- 
ciation. 

Sheerness.—The Council have made en arrangement with the 
Sheerness & District Electrice Power & Traction Co. for [the electric 
lighting of five thoroughfares. 

Smoke Abatement.—A meeting of the Advisory Committee of the 
Manchester ond Salford Smoke Ahatement Exhibition, which will be 
held on Nov. 10 to 25 next. was held at Manchester on 13th inst.. cnd 
among those present were Councillor G. Howarth. chairman of Men- 
chester Electricity Committee, ond Mr. S. L. Pearce, electrical engi- 
neer to Manchester Corporation. | у 

Councillor Kendall read a list of exhibitors who had booked space to 
date, and the following gentlemen were elected to the Advisory Com- 
mittee; Councillors Wm. Kay and W. Dagnall. and Mr. E. D. Simon, 
secretary of the Smoke Abatement League of Great Britain. After the 
general business of the meeting, Councillor Howarth promised, on behalf 
of Manchester Electricity Committee, that domestic electrical appliances 
gold at the exhibition would be fixed and wired by the Corporation free 
of charge. It was proposed by Mr. Councillor Kay and seconded by 
Mr. S. L. Pearce that a letter should be sent to the National Electrical 


facturers’ Association with a view of obtaining their active support. 
hich is now assured to the 


tial part electrical appliances 
tion and in smoke 


Manu 
Satisfaction was expressed at the success W 
exhibition, and also the prominent and inflnen 
and electricity for power purposes will take in the exhibi 
prevention. 

Southport.— Application has been made for sanction to a loan of 
£1,500 for laying a duplicate electric cable to Crossens. 


Wolverhampton.— On the recommendation of the borough elec- 
trical engineer (Mr. С. К, C, Shawfield) important extensions of the 
electricity undertaking are to be ezrried out at an estimated cost of 
£19.700 and the Council have applied to the L. G. Board for sanction 


to a loan of £11,000. 
Mr. SHAWEFIELD, in а lengthy report, stated that the extension scheme 
was intended to deal with the present and future requirements of the 
generating station, with a view to providing that accommodation in the 
way of workshop and store-room facilities which were urgently neces- 
gary for the satisfactory and economical working of the station, and also 
to “provide such additional means of meeting the present and future 
demands for current as was suggested by the experience of the largest 
and most anccessful generating stations. The estimated saattoi bukk 
ings, &e., 18 &4.900, electrical machinery and switch gear, £3.000 ; wen 
head travelling crane and steel work for sub-station, £540, workshop 
contingencies, £160—total £9,000. Various fittings 


equipment, £400, | = 
and other items amouhting to £700 are charged to revenue, and £10,000 


for supply. delivery and erection of a storage battery is charged to 
; Shawtield urges the necessity of replacing the amount 
taken out of reserve as quickly as possible, and he thinks 
s of the undertaking allow, а sum of not less than £4,000 


placed to reserve until it reaches the statutory amount 


reserve. Мг. 
proposed to be 
that. if the profit 
a year should be | 
of 10 per cent. of the capital. 

Sports, &c.— At Bradford Hospital Fund sports on Saturday Hull 


Corporation tramwaymen's tug-of-war team won the Masham and 


the Herbert Gill C 'hallenge Cups. 
At the annual Hospital Carnival at Ilford on July 8 two cars 


equipped by the Councils electricity department. respectively 
demonstrating the advantages of electricity in the cottage and in the 
mansion, took part in а procession, Ап occupant of the letter ccr 
was a leisurely "' slavey ” (doubtless on the lines of the '* That's done 
it^ poster) and six attendent sprites represented different makes of 
Jampi . These two cars, which were erranged hy Mr. A. Н. Shaw 


(electrial engineer to the Council) end some of his steff, took two out 


of four certificates. 


Wedding.—On Tuesday the marriage took plese et the Friends’ 


Meeting House. Westminster, of Mr. Thomas E. Hervey. M.P.. to 
Alice Irene, youngest devighter of Prof. Silvanus P. Thompson. 


COLONIAL AND FOREIGN NOTES. 
Australasia.— The ** Austrelion Mining Stondsrd;" says о meeting 


of telephone subscribers wes held ot Sydney recently, the Postmaster- 
i . Я > > 
General (Mr. J. Thoma) being present. 


a) я . А ° 
Several speakers complained that the service was defective, and Mr. 


Watt suggested that an automatic system might be useful. 


Mr. Thomas said the pr sent plant was admittedly not all wp to date. 


When the Federation took control there was not a single metallic circuit 
in use, but 64 per cent. of th^ subscribers’ lines were now metallic circuits. 
Only 24 out of 346 junction lincs remained on single wire, and the work of 
changing them would not be stopped until the whole of the service was 
metallic. There were 30.000 subscribers, compared with 10,000 in pre- 


Federation days. In 1906-7 the expenditure on the system was £84,064, 


and this year it was estimated at £229,000, The staff in the city and 
central exchanges had increased from 247 in 1910 to 236 in 1911, and in 
the metropolitan area the staff inereased from 503 in 1940 to 766 in 1911. 


Mr. John Hesketh (chief electrical engineer to the Commonwealt 
qu BN : : ; - 
iovernment) said he found from analysts of all the complaints receive 


d 


that the department was only responsible for 23 per cent. of them. 


The Official Year-Book of the Commonwealth. of Australia contains 


statistics regarding the electricity supply works in the батпай 
States in 1909. The heads of the particulars are : (А) number at atas 
tions, (B) number of employés, (C) horse- power of engines employed. (D) 
value of land and buildings occupied, (E) value of plant and machinery 
n wages paid during year, and (G) value of out-put. The figures ате И 
ollow :— 


F | G 
10472 £310,063 £1.047,680. £100,906 5620478 


NSW...) 103 769 
13.293 161,911. | 


Victoria .... | 13) 442 


577.403) 24,621. 207,95 


Queensland 6 0) | 4,517) 15.429. 74.797 | 9.865 44.149 
$ Australia | 1 149| 5.068) 28,090) 262,710 17.175 e 
W Australia, 18° 218 134.632: 64.586 452,230 42.108 | 205.205 
Tasmania .| 7| 159| 8.564 1.4955 105.934 17.180  — 65400 
á Е ТЕ MA RE 
Total ...| 148 1827 (86.583 | 627,414. 2591804 241,945 1.143.201 
22:3 RS | Fe мє. р ай 


BUD EM ы Pe em rn | em 
r e + . . 
The value of output in South Australia was not discloszd. 


British North Borneo.— At. the meeting lest week the ch»irm 
West Ridgeway) ssid thst there were in the State 625 milcs 
graph and 313 miles of telephone line. They hed 2180 senetioned à 
scheme of telephone communication between the different estates en 
district headquarters on the West Coast, the cost of which will be 
practically defrayed by the contributions of the companies interested. 


France.— A great extension of the outer part èt Nice harbour 18 
being pushed forward and expected to be completed in 1912. The 
quays are lighted electrically. snd four new electric crenes heve heen 
ordered. 


Germany.—A report states thet new issues of stock and shares 


(municipal ond eompenies ) in Germany mounted to £ 120,000,000 
in 1910. and £27,000.000 worth of foreign scrip wès also floated on 
e capita 


the market. Electricity and ges compenies raised their sher 
by nearly £4.000,000, compared with £ L.O00:,000 in 1909. 

Imports of iron, iron goods and machines in 1910 were valued at 
£7,735,000 and ex ports of the sume classes of pint xls were £625, 700.000. 

AM electrical works have made rapid progress and have develope 
phenomenally. though the returns and dividends do not show corte: 
sponding riss, owing mainly to severe competition. One of the largest 
electrical firms increased the number of its hands from 33,056 in 1909 to 
41.663 in 1910, and turned out 72,460 electrical machines eom pared with 
41.351 т 1909 ; it also turned out 174 steam turbines of 363.188 H.P. 0 
1910 against 152 engines of 226,507 n.r. in 1909: Из insulating materia 
turnover increased by 60 per cent. ; the sale of metal filament lamps 
increased 100 рег cent. ; it turned out motors of 350,000 H.F.. DU the 
company only increased its dividend from 13 to 14 per cent. 

A report from the Grand Duchy of Baden says trade in machinery and 
tools for factories was satisfactory. the ex ports especially increasing. 
However, electric power being substituted for steam 18 influencing the 
trade to some extent. An increased import duty on machinery is Sug 
gested. British competition, especially in the north, where freight cost 
is lower, is said to be detrimental to German industry. Mannheim firms. 
for example, are said to have greater freight expenses to the nort i) 
Germany than British firms. | | 


| Madeira.— A consular report states that the Madeira Electric Light 
Со. during 1910 extended its mains in many directions. | 
‘The company is su bstituting Diesel oil engines for steam plant. and the 
distribution system will be gra-lually changed to the three-wire system: 

The project for the installation of a telephone service appears to have 
been abandoned. It is considered that a telephone service would bes 
great boon if the charges were not too high. 
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Russia.—Ekoterinoslav Municipality have been authorised to 
horrow about £274,000 for tramway and other works. 

Spain.— Ап electric tremway is being constructed from the northern 
end of Barcelone across the mountain of Tibidabo (at an elevation of 
1,500 ft.) to the manufacturing town of Rubi. "The work is proceed- 
ing slowly 25 the authorities have insisted on the compeny increasing 
the width of the rosd by 2 metres. 

The large works, known as La Industria Electrica, have passed into 
the hands of Siemens-Schuckert Co., who have built an up-to-date factory 
in Cornella, a suburb of Barcelona, ard it may now be considered that 
nearly the entire electrical manufacturing busincss there is in the hands 
of German makers. 

Imports into Barcelona in 1910 included electrical material 260 tons 
(compared with 1,434 tons and 444 tons in 1909 and 1908) of which 
total the United Kingdom supplied 7 tons (against 26 tons in 1909). 
Machinery imported from the United Kingdom was 3,985 tons (against 
3,218 in 1909), from Germany 1,437 tons (against 1,250 tons) and from 
the United States 525 tons (380 tons). 

A telephone exchange having been installed at Mercadel, all the towns 
in the island of Minorca can now communicate with each other either by 
telegraph or telephone. Electricity supply in Cindadela and Villa 
Carlos (Minorca) was inaugurated in 1910. 

United States.—The British Consul at St. Louis states that of 110 
makes of pessenger motor cars made in the district 10 gre driven 
electrically. The electric cars are generally used and driven by 


ladies. 

The wages of workmen in the electrical industry are said to be 65c. 
per hour in St. Louis, 50е. in Kansas City, 343е. in St. Joseph and 28c. 
to 45е. in other towns. The charges for electrical energy for lighting in 
"t. Louis are 12c. per unit up to 100 units and 5c. per unit for all over 100 
units. 4s. 2d. is the minimum charge per month. Large consumers 
for power, are, it is said, given a rate as low as 2c. In some large office 
buildings the electric company holds contracts for lighting the building, 
and to obtain this have included the heating. This has been done to 
induce the owners not to put. in a plant of their own. 

A large dam is being built across the Missippi at Keokuk, Iowa, and 
enrrent will be brought thence in a year or two, when the present plants 
will Бе shut down, or kept as a stand-by. 


— — 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bradford. —The income of the tramways department for the year 
ended March 31 was £270,965, including £256,063 traffic revenue, and 
£8.257 from parecls department. 

The working expenses (£176,002) included £63,822 for traffic and 
£22.965 for general expenses, £32,287 for general repairs and maintenance 
and £47,717 for power. The gross profit was £94,964, and after paying 
£21,200 for interest, £2,530 income tax and 24.137 rent of leased lines and 
£30,695 for repayment of loans and sinking fund, £20.000 was voted to 
relief of rates and £19,374 placed to reserve. The total capital ex pended 
15 £944,928, an increase of £14.814. The car-miles run amounted to 
5,461,262, and 52,919,559 passengers were carried. 

In the report of the general manager (Mr. C. J. Spencer) it is stated that 
there was an increase in traftic revenue of £10,380 over 1910, and in ex- 
penses of £5,302, and in gross profit of £5,966. The total nett profit was 
£39,374, against £32,365. The revenue of the department has been 
steadily increasing for years and the expenditure has not increased in the 
same табо, The advent of the rail-less trolley system will, it is antici- 
pated, opèn up a new field for extension purposes. 

At present investigation is being made as to the possibility of adopting 
а new form of truck so as to minimise oscillation. 

During the year Mr. Spencer gave evidence as to their practice in 
painting cars before the Home Office Committee which is investigating the 
question of lead substitutes in the painting of tramcars, &c., in lieu of 
white lead. 

The through service of cars between Leeds and Bradford has proved 
very popular, and 256,407 through passengers were carried during the 
year. А dispute between Leeds and Bradford Corporations as to the 
allocation of fares has been referred to arbitration. 

Norwich.—On Tuesday the chairman of the Electricity Committee 
(Mr. E. Wild) presented to the Council the annual report on the 
working of the electricity undertaking. 

The report stated that there was an increase of 704.215 units in the 
output, or 17 per cent. increase over the 1910 figures. For private 
lighting 2,179,767 units were sold (against 2,008,167), publie lighting 
61,473 units (against 42,598) and power 2.576.172 (against 2,062,432). 
The income was £41,729, an increase of £4.097, and the expenses were 
£18,326, an increase of 4.340, but some special items were included. 
The gross profit was £20,866, а decrease of £243. Interest and sinking 
fund absorbed £15,122. compared with £15,146, leaving а nett balance of 
£5,744, compared with £5,963, a decrease of £218. With £3,728 brought 
forward the total available was £9,472. 17s. 10d., off which had been 
deducted £1,032, or amountex pended to March 31 on public lighting. The 
balance (£8.441) was carried forward to be available for further ex pendi- 
ture on public lighting, and, among other things, a new battery of accu- 
mulators, which, with additions to the building and special machinery, 
would cost £5,100. The cost of new meters during the year was £198, 
and the cost of special renewals of mains amounted to £2.338. The 
increase in the cost per unit of coal was accounted for by an advance in 
price. It was anticipated that there would be a reduction in cost, but 


owing to the non-delivery of the new Willans-Siemens turbine set that 
was not obtainable. However, the total cost per unit showed a reduc- 
tion from 0-943d. to 0-913d. The total length of distributing mains was 
49 miles, an increase of 3} miles. Some of the trunk mains in certain 
streets were relaid at a cost of £2,338. Those mains had been in use 17 
to 18 years and were not sufficiently reliable or adequate for present 
requirements. They consisted of bare copper strip laid in culverts, and 
had now been replaced by cables drawn into conduits, provision having 
also been made for further cables as required. It will be necessary 
from time to time to relay other mains, and the committee anticipate 
having to spend further considerable amounts for the purpose. Work 
on the large new storage battery at Duke's Palace Wharf was proceeding, 
but it was not expedient to go to the L.G. Board for a loan, as the Board 
would only sanction seven years for repayment of loans for accumulators, 
and the Committee decided that it would be better to pay the cost out 
of revenue. А considerable number of the gas lamps have now been 
converted to electric lighting and the remainder of the first section will 
be completed by Sept. 30 next. The total cost of altering the lamps in 
the section will be about. £5,000, and the Committee propose to pay this 
out of revenue. 

Poplar (London).— The accounts of the electricity supply depart- 
ment for the year ended March 31 have been issued and show a net 
profit of £3,877. ogeinst £4,426 in 1910. 

The net income from the sale of current was £45,953, an increase of 
£3,702. The working expenses were £25,248, an increase of £3,412, 
leaving a gross profit of £20,705, an increase of £289. After providing 
for interest on loans (£8.989) and repayment of loans (£8,595) the balance 
was £3,122. After making provision for small charges (£89) and adding 
income from property, sale of lamps, &c. (£844), the net balance was £3,877 
(decrease £549), making with $5,337 from previous year's accounts a total 
surplus of £9,213. ‘The engineer and manager (Mr. J. Horace Bowden) 
recommends that £2,386 be applied in paying for services and meters 
during the year and other work, leaving £6.828 to be carried forward. 
The new loans raised during the year amounted to £8,910, but £8,595 was 
paid off, leaving a balance of £250,269. During the past three years tho 
output has increased 73-6 per cent. and the capital only 5:45 per cent. ; 
the net profits have increased by 45-5 per cent. but the charges for supply 
have been reduced 25 per cent. Extensions of buildings and plant are 
proposed which will increase the capital to £320,000 and the generating 
plant by 6,000 kw. The cost of coal per unit sold rose from 0-2914. to 
0:-31d., but the total cost of production was reduced from 0-6654. to 0-659d. 
and the total charges from 1:156d. to 1-098d. There was an increase in 
the output for power of 25} per cent. and in private lighting of 2 per cent., 
but in public lighting a drop of } per cent. a 

West Ham.—The accounts of the clectricity undertaking for the 
year ended March 31 show total capital expenditure of £503,357, an 
increase of £46,495. TE | 

The total income was £93,497 (against £79,454), and included £26,581 
from sale of current for private lighting (against £22,928), £37,823 from 
power supply (£29,179), £21,593 from traction (£20,165), £6,619 from 
public lighting (£6,589) and £252 from heating (£163). The expenses 
were £55,858 (against £48,814), and included £32,662 for generation, 
£4,649 distribution, £1,889 public lamps, £6,620 rents, rates and taxes, 
£5,307 establishment charges, £4,170 special charges and £514 net deficit 
on sales department. The gross protit was £37,639 (against £30,640), 
and after providing for contribution to sinking fund (£23,620) and interest 
on and repayment of mortgage loans (£7,404), making for provision of 
stores (£2,100) and special works (£3.070). including £1,413 for meters and 
£754 for depreciation of motors, a sum of £1,758 was applied for paying 
the capital debt on aceumulators and arc-Iamp rectifiers, and £2,229 the 
outstanding debt on transformers, &e. 22,600,266 units were sold 
(against 19,156,399), including 2,253,904 for private lighting (increase 
1:76 per cent.), 14,518,555 for power and heating (increas? 2472 per cent.), 
5.182,257 for traction (increase 7:6 per cent.) and 735,550 for publie light- 
ing (increase 54 per cent.). The average price obtained por unit was the 
same as in 1910; there was a record increase in the sale of current for 
private lighting, due to metal filament lamps. The percentage of capital 
repaid to capital expended is 27. There was a slight increase in cost of 
coal, due to increased price, decreased load factor and other causes, and 
the total eost per unit decreased from 0:93d. to 0-8884. The results of 
the sales department show an improvement, but owing to the heavy 
capital charges (the period of the loan being only three years) the depart.- 
ment is somewhat handicapped. The schemes for the hive of are lamps 
and motors also show improvement. 


TRADE NOTES AND NOTICES. 
| TENDERS INVITED. 


HAMMERSMITH (London) Council invite tenders for supply. of 
h. and Lt. feeder cables and stoneware ducts. Specifications end forma 
of tender from the borough electrical engineer (Mr. G. G. Bell). S5. 
Fulham Palace-road, W. Tenders to town clerk (Mr. Н. Thompson). 
Town Hall, Hammersmith, W., by 4 p.m. July 26. Sce also an adver- 
tisement. | 

Tenders are invited for supplying plant and materials and the 
erection of electric supply station buildings for lighting the Drv- 
DALK Urban District area, under its Electric L'ghting Order, 1807. 
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The plant includes generating station buildings, gas producing and 
generating plant, balancer and booster, switchboard, storage battery, 
mains (overhead and underground) electricity meters and travelling 
oranes. Copies of specifications, general conditions, &с., may be 
seen at the offices of the clerk, Mr. Mathew Comerford, Town Hall, 
Dundalk, or at the offices of the consulting engineers, Messrs. T. L. 
Miller, Wilson & Pegg, Donegall-square, Belfast. 709, Tower-build- 
ings, Liverpool, or 19, Brazenose-street, Manchester. "Tenders to 
the town clerk, Dundalk, by 10 a.m. July 24. See also an adver- 
tisement. 

Tenders are invited by the FARNHAM Gas & ErkcTRICITY Co. for 
the supply end erection of two high-speed Diesel oil engines coupled 
to two 90 kw. alternators with direet-coupled exciters, piping, tanks, 
overhead traveller and  aceessories, and main high-tension switeh- 
board. Specifications, drawings and forms of tender may be seen at, 
but not obtained from, the offices of the consulting engineers (Messrs, 
Handcock & Dykes), 11, Victoria-street, Westminster, S.W., and 
copies of the specifications, drawings and form of tender ту be ob- 
tained from the Secretary of the company, Mr. Arthur Е. Saville. to 
whom tenders are to be sent by noon of Aug. 16. See also an adver- 
tisement. 


Tenders are invited for the supply of 530 a.c. meters, 405 d.c. 
meters and 133 m»ximum demand indicators to the City of MEL- 
BOURNE, Australia. Copies of specification, conditions of contract 
and form of tender from the agents for the City Council (Messrs. 
Mellwraith, MeKacharn & Co. Propy. Ltd.), Billiter-square Buildings. 
London, E.C., to whom tenders are to be sent by noon Wednesday. 
Aug.9. See also an advertisement. 


Tenders are invited up to Aug. 23 for the supply of telegraph 
and telephone material to the Postmaster-General's Department in 
Мости AUSTRALIA. Specifications, &c., from the Commonwealth 
Offices, 72, Vietoria-street, London, S.W. See also an advertisement. 

Lonpon County Council require tenders by 11 a.m. Aug. 1 for 
installing about 250 lamps at Great College-street clementery school, 
Rochester-place, N.W. Specifications, &c., from the Chief Engineer, 
Spring Gardens, S.W. | 

Гохрох County Council also require tenders by 11 a.m. July 25 
for road work and platelaying of conduit system tramways in Green- 
lanes, Mildmay Park and Southgate-road and Seven Sister s-road, 
and for the construction of в tramway from Brixton to Herne НШ 
on the overhead system and for paving works and street widenings. 
Specifications from the Chief Engineer. 

BRADFORD Corporation invite tenders for the supply and erection 
of two water-tube boilers, stokers and superheaters, end one 12-ton 
electrically-operated overhead travelling crane. Tenders to the 
Town Clerk, Mr. Frederick Stevens, by 10 a.m. Tuesday, July 25. 

WOLVERHAMPTON Electricity Committee invite tenders for the 
supply, delivery and erection of a 264-cell, 6,000 empere-hour 
storage battery together with a motor-driven regulating switch ; two 
motor-driven boosters (approximately 150 kw. output each) and 
switchgear and instruments. Npecifiestions from the borough 
electrical and tramways engineer, Mr. C. E. С. Showfield. M.L E. E 
Tenders, addressed to the Chairman of the Electricity Committee, 
Town Hall, Wolverhampton, must be in by 10 a.m. July 31. 

ANNFIELD PraiN. Industrial Co-operative Society (Ltd.) require 
tenders by noon July 24 for electric lighting of branch stores, Chop- 
well, Specifications, &e., may be seen at the architect's office, 22, 
Durhm-rosd. Blackhill. 

The Knowles Oxvgen Co, (Ltd.). WOLVERHAMPTON, want tenders 
for the erection of & complete station with plant to generate 440-volt 
d.c., with an output of 1.000 kw. 

PEMBROKE (Ireland) Council require tenders by July 31 for instal- 
lation of electric light in new artisans’ dwellings and new streets. 
Spccifiertions, &с.. the Clerk. 

Tenders are invited (up to Aug. 15) for the supply of (a) 80,000 
insulators and (b) indiarubber covered wire to the Postmaster- 
Generals Department in VICTORIA, ; up to Aug. 16 for cable, 
conduits, c.i pipes, iron poles, insulators, wires, &с., and up to 
Aug. 23 for the supply of letter box fronts to the Postmaster- 
General's Department in QUEENSLAND. | 

Tenders are also invited up to Aug. 8 for measuring instruments, 
telephone instruments and parts, trembling bells and gong to the 
Postmaster-General's Department in VICTORIA; and up to Aug. 23 
for telegraph, telephone and electric lighting material to the Deputy 

Postmaster-General in New South WarEs. Specifications, &c., 
from the Commonwealth Offices, 72, Victoria-street, London, S.W. 

Tenders are invited up to Aug. 30 for the supply of porcelain 
insulators, copper wire, sleeves, &c., to the Postmaster-Gencral's 
department in SOUTH AUSTRALIA. Specifications, &с., from the 

Commonwealth Oflices, 72, Victoria-street, London, S.W. 


Thé Metropolitan Water and Sewerage Board, Albert.street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary. 


MoRTLAKE (Victoria) Butter & Cheese Factory Co. require tenders 
by noon Aug. 14 for supply of dynamo and booster, storage batteries 
and accessories, switchboard, cables, &c. Specifications from 
Messrs. F. A. McCarty & Co., 3i, Queen-street, Melbourne 


WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 24 
for supply of а motor power waggon and accessories for the electric 
tramways department. Gonville and Castlecliff Tramway Board, 
Ridgway-street, WANGANUL (N.Z.) require tenders by 4 p.m. Aug. 14 
for supply of overhead tramway material, feeders, &e. Conditions, 
&c., cn be seen at 73. Basinghall-street, London, Е.С.  Represen- 
tation in New Zealand is necessary. 


STAVROPAL (Caucasus) Municipal Council invite tenders until 
Aug. 14 (O.S. Aug. 1) for the construction and working of an electric 
tramway. 


Tenders will be received at the Town Hall, Syzran, Rusia. on 
Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. 


РнилррогІз (Bulgsria) Municipality require tenders by Aug. 4 
for a 50 years’ concession for electric or gas lighting and for the 
provision of electric tramways. A deposit of £6.800 is required. 

Tenders will be received at the State Railway Offices, STANISLAUS 
Austria. on Aug. 1 for supply of five electric motors. 

The Ministry of Marine. Rio de Janeiro. wil] receive tenders until 
Aug. 21 for supply and fixing of an electric lift and an electric crane 
at the Naval Depot on the Island of CoBnas. Local representation 
is necessary. 

Tenders will be received at the Ministry of Publie Works, Rio de 
Jeneiro, until Sept. 25 for supply of electric light fittings, fans, lamps, 
conductors, &с., for the new Postal Telegraph building. Porto 
ALEGRE. Upset price £3.100. Loca! representation is necessary. 


TENDERS RECEIVED AND ACCEPTED. 


Bolton Tramways Committee have accepted the following tenders: 

Foster Engineering Co. and W. E. Burnand & Co., single-phase trans- 
formers ; Ferranti Ltd. and British Westinghouse Co., three-phase trans 
formers ; British Insulated & Helsby Cables, surface and cable boxes. €: 
British Thomson-Houston Co., incandescent lamps ; British Insulated & 
Helsby cables, insulated cables ; British Westinghouse Co., Bat Meter Co. 
Chamberlain & Hookham and Electrical Co., meters; Ferranti Ltd., 
motor starters ; British Westinghouse Co., continuous-current motors. 

London County Council have accepted the tender of Dick, Ker & 
Co. (at £2.180. 115, 104.) for laying stoneware duets on Brixton to 
Herne Hill tramways, and that of Le Cerbone (Ltd.) (at £49. as.) fot 
motor and generator brushes, 

Islington (London) Council have accepted the tender of Allen & 
Simmonds (at £124. 8s. 6d.) for supplying new pistons to an engine 
at the generating station. E 


At the last meeting of Stoke Newington (London) Borough Council 
the tender of Messrs, W. J. Fryer & Co. was accepted for the jinstalla- 
tion of electric lighting. wires and fittings ot the Publie Librety, 
Church-street, N., for £I80, 5s. | 


Buckingham Council have accepted the tender of the loc»! eleetrie 
light company for street lighting for five years of £140. 75, öd, per 
annum. 

Swinton and Pendlebury Council have placed an order with 

Y, a * 1 2 c 
Callender’s Co. for overhead cables to the Moorside works. 


Heston and Isleworth Education Committee have accepted the 
tender of G. №. Virgo for wiring three schools at £02. 185. 


The Р.Р. Battery Со. have secured the contract from Aberdeen 
Corporation for the renewal of the Cults sub-station battery. 


Dover Council have placed orders with the Brush Co. for three ч 
bodies, at £303 each, and with the British Tiomson-Houston *™ 
for electrie4l equipments at £272 per car. 


; т ; Limited 
Dewsbury Council have accepted the tender of Cowans em 
fora feeder switchboard. and thet of Callender’s Co. fora feeder 629% 


Foot's Cray (Victoria) Council have accepted the tender of thel et 
Electric Co. for 30 Excello aro lamps gnd patent swinging centre-pe 
carriers and high and low-tension switehboards. 

Evglehowk (Victoria) Council have eccapted the tende 
McLean & Co. for supply of cables, wires and insulators К 
electric lighting scheme at £1,293, and that of R. Hornsby & Den 
81 M. B.H.P. engine and suction gas plant, at £943. 5s. 
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" BUSINESS NOTICES. 


| The Armorduct Mfg. Co. have opened ғ depot at 1374. Suffolk. 
street, Birmingham. where stocks of the company’s specialities will 
be kept. The company’s representative is Mr. H. B. Done. 

The partnership between Ebenezer Rvan and Сео. Bristow (trad. 
ing as W. M. Ryen & Son), electrics! engineers. 2, Church-lene, 
Leytonstone, and 16 and 17. Devonshire-square, London, E.C., has 
been dissolved. Debts by Mr. Ryan, who continues the business, 


Patents Development.—The proprietors of British patents No. 
14,304/1899 and No. 16,489/1902, relating to '* Improvements in and 
the application of electric motors for automobile vehicles.” desires to 
enter into arrongements for developing s2me in this country. 
Inquiries to Messrs. W. P. Thomp on & Co., patent agents, 285, High 
Holborn, London, W.C. 

Tho proprietor of patents No. 16,577/07 and 13.837/08, relating 
to “ Improvements in frames for supporting electric conductors in 
the open," desires to grant manufacturing licences. Particulars 
from Mr. Clement Lean, 231, Strand, London, W.C. 

* Stannos " Wiring.— Messrs. Siemens Brothers & Co., Caxton 
House, Westminster, S.W., notify thst, owing to increased manu- 
facturing facilities and the reduced price of rubber, they have in- 
creased the discounts off the price of ‘ Stannos" wire and fittings 
as from 17th inst. Particulars will be supplied on application. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the Bombay Hydro-Electrie Synd. (Ltd.) 
will be held at 208, Gresham House, Old Broad-street, London, E.C., 
on July 24, and claims are to be sent to Mr. F. J. Horne, 214, Gresham 
House, by Aug. 14. 

A receiving order has been made against Alfd. Sitch, electrical 
engineer, &c., 77, Brecknock-road. London, N.W. First meeting of 
creditors at Bankruptey-buildings, London, W.C., on July 26, and 
public examination on Sept. 5. 

Cuthbert Fenton Lindop, electrician, 62, Dale-street, Liverpool, 
has been adjudicsted bankrupt. 

A receiving order has been made against Wm. Hy. Ridpath (trading 
as Ridpath & Wells), electrical engineer, 20, Beth-street, Ilkeston. 

First meetings of creditors and contributories of J. G. Childs & Co. 
(Ltd.) will be held on Aug. 1 at 33, Carey-street, London, W.C, 


COMPANIES’ MEETINGS AND REPORTS. 


| EEG 
| Telegraph Construction & Maintenance Co. (Ltd.) 


The half-yearly general meeting was held yesterday under the presidency 
of the Right Hon. the Earn or NELBoRNE, K.G., chairman of the 
companv. 

The SECRETARY (Mr. C. W. Clarke) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, Г have very little to trouble you 
With on this occasion. Your business is progressing satisfactorily, and 
the usual interim dividend has been declared. On the occasion of the 
Naval Review the “ Colonia " went down to Portsmouth, and we took 
that opportunity of inviting to meet on board, not our private friends, 
but those who аге concerned mainly with your business—the repre- 
sentatives, rather, of other businesses with whieh vour business is 
brought into contact: and although we certainly enjoyed ourselves 
greatly, vet I think that the occasion was not amiss in vour interests, 
because it enabled all those who are connected with the manufacture 
and the use of cables to mect in rather an unusual manner, know each 
other, and discuss matters. On the last occasion of this half-vearly meet- 
Ing, you yourselves, gentlemen, expressed a doubt whether there really 
Let me remind vou how our meetings at this 


Was any occasion to hold it. 
Forty vears ago, when the business of the 


time of the year originated. 
Company was not exactly in the position in which it is now, certain of 
the shareholders desired to have this half-vearly meeting, at which no 
accounts would be presented. but which would enable them to come into 
contact with the Directors, to ask questions, and to ascertain how the 
business of the Company was progressing. Now, Г would ask vou, 
Does the same occasion exist to-day for this half-yearly meeting as 
existed 40 vears ago 7 The shareholders! doubts on this point are shared 
by the Directors, and I vive notice of our intention, at the next annual 
general meeting. to propose to the shareholders to omit for the future 
this half-vearly meeting. That is really all | have to say to vou to-day. 

Mr. H. S. S. CROFT: There certainly docs not seem to be the same 
reason which prevailed many years ago for holding this meeting: and 
if that is the feeling of the board—and I imagine it is shared by the 
majority of the sharcholders—then the board would be quite justified 
In suggesting that this meeting should be dispensed with. At the same 
time one cannot, of course, help feeling that occasions sometimes arise 
In the interval between the meetings which would make it interesting 


for the shareholders to know exactly the position of things. I do not ace 
that there could be any necessity for presenting accounts—that, of course, 
has never been done at this meeting—but there might sometimes arise 
some unprecedented circumstance which would make it rather impor- 
tant for the shareholders to know what the state of things was, For 
instance, on the present occasion, I should like to ask whether the strike 
waich, as we know, has been operating so very disastrously in the shipping 
trade has affected this Company in any way. You have alluded to the 
presence of one of our ships at the Naval Review, and I know, from other 
sources, that some of the large steamers were actually prevented from 
taking passengers in consequence of the strike, which, as 1 say, has had 
rather as disastrous effeet elsewhere. 

The CHAIRMAN: Г would remind vou, gentlemen, that it is in your 
power to have a meeting summoned if. you wish it, and I think that that 
meets the point which has been referred to. Lam glad to say, as to the 
relitions between the Company and its employees on the telegraph ships, 
that the strike at Southampton did not affect us. | cannot, of course, 
say what is going to take place in the future, but we have every reason, 
from our experience in. the past, to suppose that the existing relations 
between us will continue. That concludes our business. 

А cordial vote ‘of thanks to the Chairman and directors terminated 


the proceedings. 


Electric Construction Co. (Ltd.) 


The eighteenth annual general meeting was held yesterday, Mr. WALTER 
8. B. McLaren, M.P., presiding. 

The SECRETARY (Mr. David Willock) having read the notice con- 
vening the meeting and the report of the auditors, 

The CHAIRMAN then said: Gentlemen, I am pleased the forecast 
of an increased demand for electrical machinery and of increased. profit 
I made last year, has been fulfilled. We have not been engaged on large 
contraets, but the number of machines supplied for industrial purposes 
at home has been greater than in any previous year. We have ex peri- 
enced a diminished demand for electrical machinery for mining pur- 
poses, but I am glad to think that the questions which have arisen under 
the new Mines Regulations are now in a fair way of being solved. After 
several years’ experience of the use of electrical machinery in some of 
the largest collieries in the country, I can вау that, where reasonable and 
proper care is exercised, mining operations ean be carried on with pro- 
bably a greater degree of safety than with the older appliances. The 
demand for our plant for Colonial markets continues to expand, and 
during the year we have opened up new connections. 

The resumption of dividends on the ordinary shares depends upon 
overturn. This view has been fully demonstrated during the past year. 
Our plant and tools have been fully employed during the greater part of 
the year, but our standing charges were not materially increased. More- 
over, we obtained the full use of the up-to-date tools which we had 
installed, and our low prime cost per kilowatt produced proves con- 
clusively the wisdom of the management in recommending such ex pendi- 
ture, and of the Board in authorising it—at a time when the outlook 
for the industry was not encouraging. The result of the year's working 
is that we are able to recommend a modest dividend of 2! per cent. on 
the ordinary shares—th» first since 1904. It за poor return for all the 
capital employed and all the skill and energy exercised in the conduet 
of the business, but it is something to fina ourselves once more in а posi- 
tion to recommend a dividend, however small. We have commenced the 
new financial year with а larger amount of work on hand than last year, 
and, as stated in the Directors’ report, we view the future with contidence 
if the present demand be maintained. I wish to emphasise this con- 
dition, however, because the capacity for production at home has not 
diminished, nor has the keen competition among British and foreign 
manufacturers in all parts of the world relaxed. 

As Indicated in the report, we have disposed of our holding of ordinary 
shares in the Madras Tramways. Our holding is now represented exclu- 
sively by 6 per cent. cumulative preference shares, and, as the traflie 
receipts are stil] developing, and the extensions (to which I referred last 
year) have now been sanctioned, our investment will yield a steady and 
satisfactory return. With part of the proceeds from the sale of these 
shares we have redeemed the remaining £10.000 second mortgage deben- 
ture stock and also £17,300 of our first mortgage debenture stock. 
During the past two years, therefore, we have redeemed $67.30) of 
debenture stock and the amount. now outstanding is £182,700. only. 
Тв reduction has strengthened the financial position of the Company, 
reduced the charge for interest, and established a more equitable rela. 
tion between the amount of our mortgages and the amount of share 
capital issued. Аз I informed you last year, the whole of the stock 
redeemed will be kept alive for the purpose of re-issue, if required, but 
we do not expect this will be necessary. 

А net deficit of £18,827 arising out of the sale of the Madras tramway 
shares less the surplus on the redemption of our debenture stock has been 
debited to general reserve fund; but I would remind you that the sum 
£10,000 was credited to this fund last year out of the surplus arising from 
the redemption of the first portion of the second mortgage debenture stock, 
and, therefore, the net debit to general reserve fund for the whole series 
of transactions has been £8,827 only. We have always recognised this 
fund as a reserve against realisations of shares in other companies, and 
the sum of £25,000 which will remain at the credit of the fund. if you 
adopt our recommendations to-day, is à very substantial reserve against 
our reduced holdings, which now amount to £73,331. 17s. 64. There was 
an increase in gross profit on manufacturing and contracting of £8,075. 
Interest and dividends received show an apparent reduction of £434, due 
to an alteration in the period for which one of the dividends has been 
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calculated. On the other side of the account there has been a reduction 
in debenture interest of £1.813, and an inereas? in general charges of 
£1,203. due chiefly to the increased volume of business transacted. In 
common with others, our investments show some depreciation.  ''hey are 
entered this year at the market value, £277 having been written off. I 
am pleased to be able to inform you that the judgment in our favour in 
the aetion brought against us by à German concern for alleged infringe- 
ment of a patent (which I reported last year) was unanimously contirmed 
by the Court of Appeal. We have not heard whether the plaintiffs 
intend to prosecute the matter further. 

Iu conclusion, 1 wish to put on record how greatly the Board appre- 
elates the patience and confidence of the shareholders during the past 
seven years. 1 also wish to record how much the improved position of 
the company is due to the untiring zeal of its staff. and how greatly we 
have been helped by the amicable relations which have at all times 
existed between the company and its workmen. 1 now move the adop- 
tion of the accounts and report and the recommendations therein. 

Mr. JAMES GRAY (managing director) second d the re olution, 

In replying to shareholders, 

The CHAIRMAN said that the item of shares in other companics 
were taken at par value, and although they were shown in the accounts, 
everybody knew that they were not worth раг. On the other hand. the 
general reserve fund was deliberately ear-marked to set against the 
depreciation in the price of the value of those shares. 

The resolution was then agreed to. 

The retiring directors, Mr. McLaren and Sir Irving Courtenay, were 
then re-elected, the retiring auditors were re-appointed, and a vote of 
thanks terminated the proceedings. 


Chili Telephone Co. (Ltd.) 


The twenty-second ordinary general meeting was held veaterday. Mr. 
GEORGE KEITH presided, | 

Mr. EDMUND PETLEY (the Secretary) read the notice calling the 
meeting and the certificate of the auditors. 

The CHAIRMAN said : Gentlemen, ever since the earthquake disaster in 
1906 our business vear by vear has been making steady progress. Last vear 
the Chilian Centenary wascelebrated, and it has also been a vear of activity 
and progress in Chili, in which our business has largely participated. The 
currency revenue in Chili has increased about 10 per cent. during the year. 
This improvement was due to the general expansion of all classes of our 
service throughout the country. Whilst by far the larger part of the 
revenue is collected in annual subscriptions payable quarterly or half- 
yearly, the measured rate or toll system has for some considerable time 
been introduced for inter-town communications, which has resulted 
during the past year in a satisfactory increase in the revenue derived from 
that service. The working expenditure in Chili has also increased. but 
not in the same proportion as the revenue, and comes out at 48 per cent., 
ога decrease for the year of about 2 per cent., which may be principally 
attributed to the lower maintenance expenses produced by the transfer 
of overnead lines to the underground cables in the City of Santiago. 
The rate of exchange has also been favourable. ‘The average rate for the 
previous vear was 10-494... and for the past усаг 10-904. The income in 
Chili. converted into sterling: showsan increase for the vear of £7.945.. Fn- 
terest and transfer fees are about £258 more, while the expenses in London 
show an increas? of £126 due to small increases in salaries and office 
expenses. Income tax is also £204 more. Altogether the result of the 
year's business js а credit balance of 46.144. which after providing 
£22,805 for the reserve ard £90,000 for the interim dividend paid in 
January, enables the Board to recommend the payment of a final 
dividend of £13,200. making with the interim payment a total distribution 
for the vear of 7 per cent., free of income tax, and to increase the balance 
carried forward to next year's account by £238 to £3.225. 

Turning to the balance-sheet, the issued share capital has been 
increased to £330,000 by the issue of new shares made last November. 
The reserve aecount stands at £52,300, and investments at cost £34,784. 
Altogether, [think | may congratulate the shareholders upon the result of 
the year’s operations, A large amount of new construction has been 
carried out during the vear. In addition to the ordinary worx of joining up 
new subseribers to the existing exchanges throughout the country, the 
trunk line eommunication has been greatly increased and extende to a 
number of small towns where offices have been opened. The new districts 
of Tocopilla in the North and Malleco in the osuth have been developed, 
ard offices opened in their principal towns. Over 1,900 miles of new over- 
head wire have in all been erected and equipped during the vear. The work 
of placing the lines undergound in the City of Santiago has been progressing 
satisfactorily in advance of the paving of the streets. The overhead 
wires are being removed as the underground cables are laid, and a con- 
siderable improvement is beginning to show itself in the maintenance and 
service. As regards the current year. the business conditions in Chili 
continue to improve. Several sections of the Longitudinal Railway, 
which is to join Santiago with Lquique, is now in course of construction, 
and the works for the improvement of the Valparaiso and other ports are 
being carried ont, all of which is in favour of the trade and commerce of 
the country. The dividend we now propose, making 7 per cent. on the 
increased capital, is a much larger distribution than we paid last year. and 
if our business continues to expand as И has been doing up to the present, 
1 have every hope we shall be able to return next усаг to an 8 per cent. 
basis, although we may have to deduct the income tax. 

The highly satisfactory condition and progress of our business 
reflects great credit on the management in Chili апа the staff 
generally, to whom I have great pleasure in expressing Our appreciation 


and thanks for their successful services during the past year. I now 
move the adoption of the report and accounts. 

The Hon. HERBERT T. ALLSOPP seconded the motion, which was 
carried unanimously. 

Resolutions approving the dividend, re-electing the retiring director 
and auditory, and according a hearty vote of thanks to the chairman and 
directors terminated the proceedings. 


——. 


United River Plate Telephone Co. (Ltd.) 


The twenty-fifth ordinary general meeting was held on ‘Tuesday, under 
the presidency of Sir [RVING COURTENAY, Kt.. М.А. 

an^ SECRETARY (Mr. David Smith) having read the notice calling 
the meeting and the auditors’ report, 

‘Vt’ CHAIRMAN thon sud: Gentlemen, the result of our year's opera- 
tions is, I think, highly gratifvirg, cspecially when we remember that 
the prosperity of the Argentine generally has not this year been so great 
as it might have been. In spite of distirbirg factors the business ios 
on increasing, and a most satisfactory feature is that, although the lant 
additions to our sibs-ribers have entailed а sovere strain on the staff and 
on our equipment, the service, Гат glad. to say, steadily improves. 
mentioned last year how abnormal was tho demand on our general service 
owing to the unusual influx of visitors from all lands into Buenos Airs. 
We got through that time of unus ial pressures very well, and in August 
last we inaugurated a new common battery board in the Avenida Ex- 
chang». our most important exchange in Buenos Aires. Warm eongratu- 
lations on this improvement have been received from all quarters. Two 
other exchanges transformed to the common battery system are just on 
the point of being opened. while important extensions to three of th 
already existir g common battery exchanges have been carricd out during 
the year, as well as extensions to several of the magaeto exchanges, We 
have als» completed and opened a common battery exchange in the 
Sunchales district of Rosario, and ав soon as we can come to terms with 
the municipality of Rosario we hop? to instal a full common battery 
board in our central exchangs in that city. In Bahia Blanca we have a 
common battery board undergoing its final tost. and doubtless onc of our 
dutics in the near future will be the joining up of that city to Buercs Mres 
by trank lines. "in^ distance is about 500 miles, and the operation will be 
a somewhat costly onc, but trafe between the two places is ever grovink- 
Taero appears some probability that the Government will build. large 
docks for warships in Bahia Blanca, and in that ease communication with 
the federal capital will be an absolute necess у. In the city of La Plata, 
the provincial capital of Buenos Aires, we have, since 1 last met you, been 
granted a concession to put our plant underground. This concessi 
came after years of constant and strenuous effort. We have been much 
hampered in La Plata by the faet that tho lines were aerial and liable to 
damage by every s^vere storm, and the plant was somewhat old-fashioned, 
but until we got the concession we were helpless to improve matters. 
Now, however, the necessary plans for a new board and building will be 
taken in hand. We are engaged in building a new line between La Plata 
and Buenos Aires with creosoted pine poles carrying 20 circuits of different 
gauges to take both long and short distance traffic, the extensions having 
been rendered necessary by the continual growth in the number of mes 
sages between La Plata and other parts of our system. The «ty 0 
Cordoba also claims attention, and already we have had plans pre 
for a new building. and а new and modern switeh board will before long € 
necessary. In some of the smaller towns we have had to enlarge "T 
boards during the year as the number of subscribers increased, while we 
have opened up in several towns where we had not hitherto been estab- 
lished. In most casos thos? smaller towns are connected up to the nearest 
larg? town, while in other eases through and direct communication with 
Buenos Aires has been necessiry. Yon can thus see that we hav 
exceedingly busy during the year. notwithstandirg that our oper 
were constantly hindered at the end of last vear and the beginning of 
by a series of storms and floods unprecedented in our experience. | 
satisfactory feature of the business is the increas> in toll line revel pts. 
We have during the list few years extended the toll lines in many direc- 
tions. The country, and especially the province of Buenos Aires, 18 
developing rapidly, and it is our ambition to be worthy of our response 
bilities. So far as possible we desire, of course, the development of the 
district and the development of our lines to proceed contem poraneously, 
but we recognis? that we have obligations to our subscribers as well ая to 
our shareholders, and sometimes we find it necessary for а variety © 
reasons to build a line even before it would, taken by itself, be what one 
might call а payable proposition ; but it gives me great pleasure to state 
thit the growth of the toll line receipts has during the last year or p^ 
inereas?d in th» most gratifying way, and has more than justified me 
expenditure. | t 

Another branch of our business to which we are looking with Er 
expectations is the private branch exchange. In Buenos Aires we have 
already installed 73 of those exchanges, controlling 2.114 instruments 
through 265 exchinge lines in banks, publie offices and large busines 
establishments, and their convenience has appealed to the conn 
community. "rhes? private branch exchanges afford us an oppor 
of gradually introducing the message rate, which system we hope to ns ; 
universal, in the large cities at any rate. Owing to the constantly 
increasing demand for female labour in Buenos Aires we ex perience ae 
difficulty in keeping the ranks of our operating staff fully supplied. the 
are, therefore, installing an operators" school in connection with x 
Avenida exchange on the most modern lines, and here in the future th 
shall train the girls. The directors record with deepest regret an d 
during the year of Mr. R. Inglis Runciman, chairman for many а 
our local committee, one of the most universally respected member? ? 
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British community in tho Argentine. 


at the Hague Conference. 


tion in ths Argentine. 


shares, offered to the ordinary shareholders at par. 


There are one or two points in the aceounts upon which I will comment 
briefly. The nominal capital has been increased by the 100,000 £5 shares 
authorised at the general meeting last year, and the new issue of 40,000 
shares has been brought into the accounts, making our paid-up capital 
£1,150,000. The reserve is increased by the amount of the appropriation 
last year, and reserve for renewal of plant, &с.. has also been increased, 
for we have this year charged direct to revenue the provision for renewal 
of plant, which hitherto we have only dealt with by means of an appro- 
You have doubtless noticed that the expenditure 
on plant of all kinds is £1,376,539. Now telephone plant is unique. Из 
life at the best is comparatively short, and much of it, such as outside 
lines, poles and the like, is, from its nature, of a rapidly deteriorating 


character, although the use of cables and underground ducts in cities is 
We ргорозг, as you will see. to add a 

On the credit 
в.Че ourexpenditure for the yearis £177,821 on capitalaccountand £23,011 
in connection with the special replacement account, this latter account 
being opened to deal with the special expenditure in conduits, cables, 
boards, &c.. necessitated by the change over from magneto to the common 
battery system in Buenos Aires. This work is now practically com- 
pleted, and this year we have writte. off the balance, and in future all 
replacements of this natur» will be debited against renewal of plant. 
Real estate has increased by £25,930, representing new buildings and sites 
for exchanges, &с. Tn? increase of £30,000 odd in sundry debtors is 
owing to increas? in business generally, and also represents sums paid as 
the work proceeds on account of jobs beirg done under contract. There 
is practically no change in the amount of our securities, and it is satisfac- 
tory to state that the market value is well in excess of the figure appearing 
in the accounts. Our stock of materials is £17,269 more than last year, 
th? result of a general growth of the business, Profit and loss figures repre- 
sent increases in receipts and expens2s in the Argentine of £64,885 and 
£60,633 respectively. due to the fact that we have this vear included our 
provision for the renewal of plant under the heading of * Maintenance." 
The profit for the year is £129,854, against £123,557 in the previous year. 
There is a proposal that £2,000 shall be voted to the staff provident fund- 
which promis?s to be a great help to the staff. It was started a year ago 
with 744 members and already the membership hus increased to 1,444, 
with a monthly income from staff subscriptions of about $1,900. The 
Directors recommend a final dividend of 5 per cent. on the ordinary 
shares, making 8 per cent. for the year (tax free). I now move the adop- 
tion of the report and accounts and the declaration of the dividend set out 


priation from profit. 


modifying this to some extent. 
further appropriation of £25.000 to maintenance account. 


therein. 


Mr. FREDERICK GREEN seconded the motion, which, after a brief 


discussion, was carried unanimously. 


The re-election of Sir John Gavey, Kt., C.B., was then approved, as 
was that of Mr. Eustace Quilter. The retiring auditors, Messrs. Welton, 


Jones & Co., were re-app ние. 


А vote of thanks to the Consultative Committee in the Argentine, to 
Mr. Parker, the general manager, and his staff, and to Mr. David Smith, 


the secretary, and the staff in London was proposed by the Chairman, 
seconded by Mr. E. Quilter, and carried unanimously. 


А cordial vote of thanks to the chairman and the directors brought the 


proceedings to а clos2. 


-—— ——— 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—The revenue for the 
half-year ended June 30 amounted to £21,444. 12s. 8d. and the expenses 


to £12,514. 4s. 2d., leaving £8,930. 8s. 64. Deducting rent of Rochester 


Corporation lines (£1,871. 163.). debonture interest (£1,234), &е.. and 
adding amount forward (£633. 10+. 44.) the balance is £6,236. 123. 6d. 
The directors recommend pivinent of the preference dividend and a 
dividend at the rate of 3 por cent. on the ordinary shares, carrying for- 
ward £1,706. 125. 64. гаће receipts show a small increase and ex penses 
à small decrease, compared with the corresponding half-year of 1910. 
CITY & 80UTH LONDON RAILWAY CO.—The report of the directors 
for the half-year ended June 30 states that receipts from all sources 
amounted to £03,873. 7s. 4d., and the cost of working was £42,738. 3s. 104.. 
leaving a protit of £51,135. 3s. 6d. Including balance forward, net 
revenue shows an aggregate total of £52,923. 48. After making pro- 
Vision for debenture stock interest, rent charge, and the transfer to 
renewal fund of £1,500 and £800 for general purposes, a balance remains 
available for dividend of £36.049. 2s. 11а. The directors recommend 
payment of the full preference stock dividend and a dividend at the rate 
of 1$ per cent. on the consolidated ordinary stock for the half-year, 
leaving £2,797. 19s. lid. to be carried forward. Inclusive of the esti- 
mated number of season ticket journeys, 13,318,622 passengers were 
carried, against 12,800,719 in the December half-year and 12,357,324 in 
the June half-year, 1910. The receipts were £87,591 against £86,103 
and £83,413 respectively. The directors state with much satisfaction 
that the enormous number of passengers using their railway during the 
Coronation celebrations were carried without a single mishap or delay 
of any kind whatsoever. The high level subway, connecting the public 


We have been fortunate in securing 
in his place Dr. Luis Drago, a lawyer of international repute. Не was, 
as you will remember, one of those who tsok part in the arbitration 

We have also secured as a member of the 
committee Dr. Federico Pinedo, a gentleman of the highest reputa- 
The Board in London has been strengthened 
by the addition of Mr. Eustace Quilter, an addition of real advantage to 
th» company. From what I have said you will realis? that the exten- 
sions which we have in hand and in contemplation necessitate fresh 
capital, and we propos» to make an immediate issue of 40,000 new ordinary 


subways of the Central London Railway and the booking hall of the 
company's Bank station was opened by the Lord Mayor in May, and its 
utility and convenience have been since amply demonstrated by the 
free use of the subway made by large numbers of the public. The direc- 
tors announce with deep regret the death of their esteemed colleague, 
Mr. Harvey Ranking. The vacancy thus occasioned has been filled by 
the election of Mr. J. F. S. Gooday, formerly general manager of the 
London, Brighton & South Coast and Great Eastern Railways and nowa 


director of both companies. 

EAST LONDON RAILWAY СО. Іп the report for the half-year ended 
June 30 the directors state that they had hoped to be in a position to 
make a definite statement as to the scheme of electrification which they 
had reason to believe would be adopted by the lessee companies. Owing, 
however, to unavoidable delay, the lessees have been unable to arrive at 
a final decision on the scheme prior to the issue of the report. At the 
same time the directors anticipate that the chairman will be prepared to 
make a satisfactory statement on the subject at the mecting. 

EDMUNDSON'8 ELECTRICITY CORPN. (LTD.)—Mr. P. D. Tuckett stated 
at the meeting last week that the gross trading profits had increased by 
£2,335, but the expenses were £517 more. The net profit (£5,369) was 
satisfactory in a year which had proved by no means favourable to elec- 
tric supply undertakings. The increased loss on working the local 
authority undertakings was the one unsatisfactory feature of the accounts 
but was not so unsatisfactory as would appear at first sight, since £980 of 
the increase was due to additional interest and sinking fund charges. The 
output had increased by nearly 2,000,000 units, the private lighting out- 
put having increased 6 per cent., compared with 4 per cent., while the 
power output had increased 16 per cent., compared with 19 per cent. The 
lamp connections had increased by the equivalent of 107,298 33-watt 
lamps, against an increase of 88,935. The metal filament lamp was un- 
doubtedly tending to stimulate new connections, while they might now 
consider that they had felt the worst of its adverse influence on revenue. 

ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—The gross profit on 
the transactions for the year ended May 31 was £11,848. Өз. 54. After 
deducting all general charges and the interim dividend already paid on 
the preference shares, and providiny for the proportion of the final divi- 
dend accrued on the preference shares to May 31, there remained 
£4,175. 178. 104. Ав a further reserve to meet depreciation in invest- 
ments the directors have carried £2,975. 17s. 10d. to contingencies fund, 
thereby raising this fund to £78,924. 2s. 7d., leaving a balance of £1,200. 
The directors recommend that this £1,200 be distributed by payment of 
a dividend of 6 per cent. on the paid-up capital on the ordinary shares for 
the year. The warrants for the dividend on the ordinary shares will be 
posted on 27th inst. 

In June, 1907, a scheme for the reconstruction of the company in order 
to extinguish the founders’ shares was submitted to the shareholders, but 
the scheme had to be adjourned sine die as it was found impossible at the 
time to obtain the necessary majority of holders of founders’ shares in 
its favour. The directors now submit an amended scheme, which they 
hope will meet with the approval of all classes of the company’s share- 
holders. The proposals are to the effect that the existing 100 fully- paid 
founders’ shares of £5 each be converted into 10,000 fully-paid deferred 
shares of 1s. each ; that the investments deposited with trustees on behalf 
of the holders of the ordinary and founders’ shares respectively, be capi- 
talised by the creation and issue of £22,500 five per cent. redeemable 
debenture stock and of 30,000 fully-paid deferred shares of ls. each, 
making in all 40,000 deferred shares of Is. each; that there be issued to 
the holder of each founders! share £125 in 5 per cent. debenture stock, 
200 deferred shares of Is. each fully paid (of which 100 shares will repre- 
sent the converted founders! share), and a cash distribution of £7 ; and 
that there be issued to the holder of each ordinary share 10%. in 5 per 
cent. debenture stock, and one deferred share of Is. fully paid, and a cash 
distribution of 64. The holders of the present founders! shares will re- 
ceive 20,000 of the deferred shares, and the holders of the ordinary shares 
will receive the remaining 20.000 deferred shares, thus preserving the 
existing equities and rights of the two classes of shares. 

GENERAL ELECTRIC CO. (LTD.)—At the meeting on Monday Mr. 
Н. Hirst referred to the loss sustained by the company through the death 
of their late chairman and managing director (Mr. €. Byng). The 
company was evolved out of a small business which Mr. Byng started 
in the early eighties. Mr. Byng was at all times a brilliant business man, 
а deep thinker, thorough organiser and hard worker. Mr. L. G. Byng. 
who has been for a number of years actively engaged in the firm. has 
joined the board, Mr. Ernest Byng fills the position vacated bv him— 
namely. the vice-chairmanship. Mr. M. J. Railing (a director since 
1900), who had been nearly 20 years with them in different depart ments, 
and who during recent years managed their Witton works so success- 
fully, joined them at the head office as general manager, and Dr. А. Н. 
Railing, who enjoyed a brilliant engineering experience outside their 
firm, and who had been for the last four years the speaker's chief assistant 
in London, in order to add to his commercial and financial experience, 
went to Witton to take over the works management. The trading 
profits for the year (£107,858) showed a healthy increase of £16,728. 
Their depreciation was about £5,000 more than last year. During the 
present company's 10 years existence they had written ой 
£186,000, not taking into account the  £92.000 which they 
appropriated this year for writing off goodwill, and he was net 
making а sanguine estimate if he valued their assets at а considerably 
higher figure than they appeared in the balance-sheet. Their reserve 
account amounted to £202,103. This year they had been able to satisfy 
a long-cherished wish by writing down goodwill and patents to £1. which 
still left the reserve account at £110,000. Their investment account 
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was the same as last year. but it yielded £7,000 morc, owing to the suc- 
cessful working of the British General Electrie Co. in South Africa, and 
the satisfactory results of the Peel-Connor Telephone Works. They had 
recently formed the British General Electric Со. of Australia and the 
British General Electrie Со. of China, and similar arrangements for 
India and the Argentine were under the directors! consideration. — Those 
subsidiary concerns were practically departments of the company in the 
shape of limited companies so as to limit their responsibilities, and they 
were managed principally by selected members of their staff trained at 
their head office and works. Their engineering works at Witton turned 
out every description of motor and dynamo, from small motors for fans 
to turbo-generators of 5,000 kw. hey installed lighting power plants 
for tramway companies, electric light stations, mines and country houses. 
They equipped factories and steamships and carried on every kind of 
electrical engineering work for Government departments, municipali- 
ties and trading concerns. ‘he Robertson lamp still sold in very large 
quantities and the Osram. limp continued its great career. At 
present. they were engaged in serious litigation for establishing the patents 
of the latter. Their carbon works—the only works of the kind in the 
country—had been a great loss to them in the past, but they had this 
year arrived at zero point. They were grateful to the Admiralty and 
Government departments, who did their best when ever they could. to 
insist on the supply of British-made carbons. At present their works 
were fully occupied and extensions were being carried out. 

INDO-EJROPZAN TELEGRAPH CO. (LTD. ;—Atanextriordinary general 
meeting on Monday, under the presidency of Mr. T. Herbert Tritton, the 
special resolution passed at the meeting on June 28 was confirmed. The 
resolution cancelled the existing articles of association and substituted a 
new st, watch had been approved by the shareholders. 

NATIONAL TELEPHONE CO. (LTD.)—''a^ income accrued in respect of 
the business of tho half-year ended June 30 amounts to £1.507.57]. 133. 3d. 
compared with £1.673.311. 15s. 5d. for the corresponding period of 1910, 
an inereas? of £129,559. 148. 10. Tno working expenses amount. to 
£1,058, 169, 6%. 94.. compared. with £971,014. бї. 2d., an increas of 
£56,255. 03. 74. "noe net result (after deducting P.O. royalties amounting 
to £173.4214. 73.) 18 а profit balance of £2576.277. 14s. ба. compared with 
£044.516. 73. 9d., an increas? of £231.76]. 11s. 99. The rentals carried 
forward for unexpired terms of running contracts amount to 
£]1.271.419. 03. 104., against £1,482.179.. ls. 8d., an increase of 
£05,239. 19s. 2d. Out of the available balance of £496.886. 138. the 
board will recommend payment for the half-year of a dividend at the 
rate of 6 per cent. per annum on the first and second preference shares, 
9 per cent. per annum on the third preference shares, 6 рег cent. per 
annum on the preferred stock, and 6 per cent. per annum on the deferred 
stock, less tax in all cases. The board also propose to transfer £200,000 
to reserve, and to carry forward the balance of £18,136. 133. On March 
20. 1911, the directors invited tenders for the repayment of part of the 
34 per cent. debenture stock, and up to May 31 last the amount of stock 
which had been thereby extinguished was £336,972. The sum of 
£211,121. 15s. 10d. has been expended on eapital account during the half- 
year in the erection of 15,675 additional exchange and private stations 
and in the construction of underground works. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)J— At the meeting ve:- 
terday the chairman (Commendatore G. Marconi) moved the adoption of 
the report. He said the figure оп the credit side of profit and 
loss account of £127,452, representing balince of contract and trading 
account, showed in itself the magnificent progress of the business. It 
had not been considered prudent to continue to set out tlie figures of the 
profit and loss account in the same form as submitted last vear, but the 
accounts were treated in their books exactly the same as theretofore, 
and no profits had been taken into consideration on account of contracts 
in course of completion. ‘There was no trath in the suggestion that the 
trading account embraced any sums received by way of compensation 
resulting from the patent action. Не referred to the satisfactory work- 
ing of the trans-Atlantic services, which had heen opened in April last 
year. They had had, and would continue to have, some trouble owing 
to the mutilation of code words by the Тапа Пех, but they had arrange- 
ments in view which would eliminate that trouble, and it was possible 
that at an carly date they should. carry into effect their intention of 
accepting plain English messages at Ad. per word, whieh should bring 
them in а great many messages 1n plain English which were now sont Бу 
eode at 71d. per word. He was engaged at the moment in Introducing 
their duplex system at Clifden, and thereafter at Glas e Bay, which should 
double the capacity of their service with a very «mall Ir crease of running 
expenses. ‘The work completed during the. year included. two stations 
in Brazil for the Madeira Maore Railway. Other important contracts 
entered into included the erection of stitions in Italy, Turkey, Greece, 
Spain and the Canary Islands, while а first agreement made with the 

eastern Extension Telegraph Со. for the erection of a stition at Cocos 
Island was the first of a series of coast stations extending to Hong Kong, 
Singapore, Malta and Gibraltar, which shonld materially assist. their 
international maritime business. Important negotiations had also been 
carried on with the French Government, which had r sulted in а working 
arrangement. between it and the atliliated. Marconi companies, while a 
press agency had been organised upon the high «eas, He also referred to 
a development from a scheme they had submitted to H.M. Government 
to put all British possc sions into wireless communication with each other. 
Tne Imperial wireless scheme introduced by Sir J. Ward at the recent 
Imperial Conference would seem to have originated in that idea. They 
would have preferred to have carried out the scheme they themselves 
had proposed, but quite appreciated the attitude of the Government, 
and would be equally satisfied if eventually they erected the stations on 


terms which would compensate them for the large sums of money and 
the immense amount of work which the company had devoted to tlie 
development of long-distance commercial wireless telegraphy. No other 
company than their own h: d been able to erect stations for long-distance 
commercial radio-telegra phy, and they might recollect that they had suc- 
ceeded in receiving messages between Glace Bay and Buenos Ayres, a 
distance of over 6,000 miks. They were engaged in negotiations with 
foreign Governments for the erection of other long-distance telegraph 
stations outside the British Empire. The judgment obtained against the 
British Radio-Telegraph & ‘Telephone Co. had materially strengthened 
their position, and they were setting aside a substantial sum of money 
for vigorously protecting their. patent rights throughout the world. 
They regretted that after the report was drafted they had found it incum- 
bent to issue a writ against the Lodge-Muirhead. Wireless. & General 
Telegraphy Syndicate, who had, in turn, issued а writ agairst the Маг. 
coni International Marine Communication Co., and they should not 
hesitate to take further legal proceedings whenever it became incumbent. 
In regard to dividends, he said the board was unanimous in contenting 
itself for the present with the declaration of an interim dividend on Ше 
ordinary shares for the six months ended June 30 at the rate of 10 per 
cent. pcr annum. 

SOUTH BRAZILIAN RAILWAYS CO. (LTD.)—'l'he directors’ report states 
that the concession and undertaking of the urban and suburban tramways 
of Curytiba, capital of the State of Parana, had been transferred to the 
company by the Empreza Ferro Carril Curvtibana. Contracts had been 
entered into with Mr. E. Fontaine de Laveleye for converting the lines to 
electric traction. ‘he contractor has undertaken to deliver the whole of 
the tramway system in working order not later than Jan. 22, 1912. 
During the period of clectrifieation the contractor was working the public 
service, all receipts and outgoings during that period being for his 
account. he company had also. purchased from the Empreza de 
Electricidade de Curytiba the electrie lighting enterprise. Contracts 
had also been entered into with Mr. E. Fontaine de Laveleyve. under 
which he would improve and extend the clectric lighting system of the 
city and district, and also erect a hydro-electro plant at the Caiacanga 
waterfall, the concession for which had been acquired by the company. 
The contractor further undertook to connect such hydro-electric works 
with the distributing plant in the city. е company had also obtained 
from the Municipality of Curytiba the sole concession for the supply of 
electrical energy in the city. То provide for the acquisition of the 
eleetric lighting enterprise and the carrying out of the new works the 
capital was increased to £300,000 by the creation of a further 37.500 
shares of £4 each. The board have also created a further 25.000 5 per 
cent. debentures of £20 cach (second series), secured by a first charge on 
the electric lighting undertaking and a second charge on the tramway 
undertaking. Arrangements have been made with the contractor for 
carrying on the undertaking during the construction period. 


— 


CITY NOTES, | 


MEMORANDA (July 20.—Bark rate 3 per cent. (March {9, 1911.) 
Price of.silver, 24:4. per oz. Consols 781 —79 for money and for 
account. Consols Pay Day, Aug. 2; Stock and Shares Continuation 
Days, July 26 and Aug. 14; Ticket Days, July 27 and Aug. 15; l'ay 
Days, July 28 and Aug. 16; Mining Shares Carry Over Day, July 2. 

Prices oF METAIS (London). —Copper, cash, 5611; three months, 5/5: 
Lead, English, 155 —144 ; Foreign, cash, 155 —13i, three months, 
131-1354. Spelter, 243—025. Tin, English, 190—192; Foreign, cash 
1884; three months, 1824. Iron, Cleveland, cash, 47/0, three months, 
47/9. 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.) — The directors have 
declared an interim dividend for the quarter ended June 30 of 153. 
per cent. on the ordinary stock and £1. 10s. per cent. on the proferred 
stock (less tax), payable ou Ist prox. 

BRITISH COLUMBIA BLECTRIC RAILWAY CO. (LTD.)—A circular has 
been issued by the directors inviting applications from existing stock- 
holders for £600,000 new capital. Owing to the continuous increase 
in the trade and population of the cities and districts servel by the 
company, a further development of the railway, light and Dd 
systems is necessary. The receipts for the 11 months ended May 
increased. over the corresponding period of 1909-10 by $1,110,735, or 
41 per cent. d 

A dividend has been declared at the rate of 5 per cent. on the ed 
ordinary stock for the half-year to June 30, together with an additions 
dividend at the rate of рег cent. per annum for the same period. 

MADRAS ELECTRIC TRAMWAYS 1904 (LTD.'—T'iis Company's trafie 
receipts for the fortnight ended July 16 were R.23,048 (increase R.3,679). 
Aggregate from Jan. 1, R.281,339 (increase R. 22,891). 

METROPOLITAN RAILWAY CO.—-A half-yearly dividend is announced 
at the rate of 2 percent. per annum, £4,000 being carried forward, again: 
1} per cent. and а carry forward of £6,000 in June, 1910. a 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.).—The 
directors have declared an interim dividend on the preference shares x 
the rate of 7 per cent. per annum and on tho ordinary shares at the ra : 
of 10 per cent. per annum for the half-year ended June 30. The shar 
transfer books will be elosed from July 22 to Aug. 4 inclusive. 

STOCK EXCHANGE NOTICE.— Tho Stock Exchange Committee np 
granted a quotation to 467,000 £10, fully-paid shares of The Undergroun 
Electric Railways Со. of London (Ltd.) ` 
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edel zia Trams Co. .. | | 3,207 5 2/6 flew cde cle Su Od ст es 361 —93] 12 6 oe 
Huddersfield Corpa. 12227. p 15 512 ‘on Ht b 5 per Cent. Колби ве 31 —4 14 0 es 
ull Corporation..........| ” 15 $1 ae 100 53% NIS 4} per Cent. Ist Mort. Deb. nie ae кы —4i 11 0 = 
Шога District Council..... | ” 15 275 (tit Nor һ Metro. Elec. Power Sup. 5 Morts.....| 101 —3) 12 0 Же 
га оа раша vo NE S sa Hl al 5% lorthampton Elec. Lt. & P. Ord. indus prre sd Р .. 
c 2% a3 ы . то. осооовов ое A^ ns "t 
le oí There eere 1 480 | St.) 4% Do. ЧО Debs. oesau о nin |4 6 0 а 
spo јатом ce) e 3 101 6/0 | Notting Hill Electric онии м 12085. = 
еу Corporation... | ” SM + Hs pla Electric Ord. ин: et 17 5 - 
Kidderminster & District | ^" 13 815 рэ HA 199, 49, Deb: SIE Lecce ese te івана, о l3 9 e 
Kilmarnock Corporation : |, 218 Зе ames? а Pall Mall ОМНИ! 9 29} 5 1 = 
dy Corporation os 3; 15 194 St. 34% Do. 3 per nt. ef... setosa (E E E E о 63—7 8 0 
Lanarkshire Trams Co, .... . 93 5 Smith per Cent. Deb. Stock (red.) ......| 514 16 6 ni 
«Lancashire United мл e B S. 40 poe ped Markee Ее адр Orden ssa: ety 2 0 E 
|! осо, оео uds L2] с u TIT i ee 
Leeds Corporation ууу] ” 2 1% | St 95. | South Metos nes оо - 
cester Corporation O ” 15 65 3 | South Metro» ес. Lt & Power 7% зе cio 54026 2 
Corporation „ш. ” 12 oe 0/7} | Do. € per Cent 2a4 Pref ое ево = 
Lincoln Corporation `` Ре 15 9,524 St. 449% Do. th ist Deb. Stock (ed or | 17 0 an 
verpool Corporation у ” 15 3335 таео Act О = 
a Overhead Riy. „ 8 19 "i NS Do 5 per Cent. Cum. Prefs codecs oc st! a's v 
udno&ColuynBayR » 16 iss $5 | у 4$ per Cent. Ist Mort. Deb. ........ 82 T 6 0 = 
ndon County Cou “е у. EET ‚515 /0 estminster Elec. Sup. Ога,............ £ —89 2 3 RA 
London Elec. Ry. Co..." 5.9 158 2/3 | Do, 4 рег Cent. Cum, Рге&.........›.. 71—84 1 8 iid 
ndon United би ГЕ ае 15 44 ae Electric Railways and Tramways. 5 — 5 3 6 ce 
a toft Corporation .,. » 15 10 Bath Elec. Trams Pref. Ord ays. = 
Manchester Corporaon;...| ” 15 6,923 0/6 | Do. SperCent. Cum. Pref. ............ {= 
Ment Railway по ME В "A9 | St | S436 Do, 44 Ist Mort. Deb. Stock (re1.))...- = 613 6 = 
MAT, КОЛОС ШЕ, 15 Же ы ^ | B'ham & Midland Trams 4 e1)y.....| 79 —83 |5 8 6 a 
Metropolitan Dist Railway! | 2 85 | 1o B'ham & Midland Trama 4j Ist Deb. 555. 89—71 |5 0 0 = 
ec. Tra d ” | , Cum. Pr2f. ......... тетя = 5 10 Iz 
Middleton е nr vd T St. | 4% | Do. 4 рег Cent. Debs. ................ 7—1 1510 4 = 
elson Corpo: @ os 7 | 10 Bri x 60000222592 100 0 
Newport (Mon. sho ide 579 | Eu PDAS cus Bp. Cont Pur] е 3t—4t is s 
Oldinampton Согрогаёоп.: 7” ГУ a ee AR) Do. Ды Pp e a Е 2 0 95 
Oldham, Ashton & Hyde ..| ” 15 $21 || St а i D "9t 
Perth rporation ....“° » 7 91 | 5% ‘Do. 4 per Cent. Pref. Stock мена 21 —73$ |4 3 0 7] 
Pai (N.B.) Corporation ..| 7 16 435 Be per о и at 
Роан) Elec. Trams..| ” is | 1,763 i5 10 ic periei Stock” i ae AD END e LH : in 
**e] c ` Р „че T Mee erem ^ e sies Mee — 2 e» 
portsmouth Corporation ..| 5 15| 242 I 100 28 | of Birmingham Trams, 82 Cin Prol] 413k 3161 : 
Preston Corporation "27777. и 1338 | 3t ео е —1 318$ - 
Rothesay а Corpor ation....| 15 | st p per cont Perp. Pref. (1891) ......| 110 еу | A в 32} 
ОГ И о CENE 5 
Mi iar] 7 d НЕР RET IE - 
ness o IS E St. Do de Ge Peet D n Too = tie ale e 
Sheffield Corporation х9 10 Dublin United Trams, b per Dr Г 02—10: | 3 17 о > | 
ие Пал... DN E - гартаю ТЫГЫЛА and Distict Trams dd т LET 410 6| Feb di: 
South Metropoltan........| 7 б 1. ^ Ge Norten Су Ry Pret Od Gii] TTI |. . 
I EE ы ay Нанта ыы Els Tram, б СВО EA E 
uthend Corporation” ” 12 10! ..^ | Imperlal Tramways Огй,............... 75—38) '510°0 ni 
Зы рот Tramwa | „ 12 sl „| $20. 6 рег Cent. pacis t E 3 —3} | i 
51170 dge Hyde,&z Jt Bd | о 7 | & |41% | Do. 4jperCent. Debs. ....... ceo nisi 4—4 E “ 
derland Corporation » 15 st 2 1. of Thanet E. T. & Lt. 5 per Cant. Pres... 72—74 | 6 36| Jan, Jul = 
land District „| | 1 || To fe Du pu Cont Db че ө... 228 18 0 0 Mar, et | |= 
2s e NE. а — : ~ | - 
Swindon Corporati eere „7 St. | 5% |fLancs Utd. Trams, 5» Емо 10 —104 | : i 2| Jan, July | 82} .. 
тацію ...., inn „ 12 || St | 4% |tuondon Electric 4% Deb dor Меп Dab. Stk.) 73 —32 | 6 т el es 
Ynemouth and District....| "7 Pe Ne seg De ar icy Е UE cm 4-2 e etes "e 
65146 Trams Co TRE и 7 | 10 Se London nited Trams So/ Cum Beet" 0 @ cee 85 —85 4 14 ез 927 97} 
allase des St. | 4% | D ‚ 5% Cum. Pref. . 3 0 T 85} 
Walsall ~- Corporation » 12 | 9 с. 4 per Cent. Ist Mort. Deb. Sto:k... PE : an, j Ta 
alsall Corporation ..:'!'| " 15 SE ..,| Mersey Con. Ord. Stock ..... „8ю:к....| 7€ —7 |5 6 0| JanJuly | | 2 
@es ” ee a FERRE EAM TN AN iala р = € 
Weston-super-Mora o. Бе » 2 Е 1 0/6 Ро. 5 рег Cent. Cum. Pref. E Ha a 0 April . АҢ 
р To i St |44% | Do. 4j per Cent Db Sou esee cao T ке NA E. 
Wolverhampton Corpa. | ” |2 = % | Do. 5 per Cent Db. Stk .... .........| 94-101 4 9 6 | Jan, July | ! : 
" D. see, St. |1 Metropolitan Rail ese че cose, 1024—1013) 4 x 
W зеооооо сов ов ос i 12 + | St. 9 Оо. Surplus ind Coasili lat:sd........ 43 — 49} 2 p: о “А 193 
t WR Trama : í + St. 3 9 Do. 3 ce cn i e 69 —71 3 18 H E AME 201 а 
Otkshire Woollen District | ” 12] 122 T SE 3 Do, 3$ рег Cent, “A” Preference ...... 20 —52 |316 0| Feb Aug | 9) = 
si oc 12] 4229] + 37] 29 | 36,872 |+ 1,484 | Se Ге DA 100 рег Cent, Convertible Pref, „.„..| 89 =й! [317 0) E Aue | 303) 90 
tor! E О ләт raw 909 З} рег Cent, Debenture Stock ......] 92 — | [317 O| FexAut | 904) + 
E D . 92 94 8 14 6 Ј Wiehe 941 92 
* Partly electrical, e No allowance has been made for a 
X = | ccrued interest ed 
} Ех Dividends _$ Ths L5nion Stock Exchange Com-nittes ave ие quote these 
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Ро | 
ELECTRICAL COMPANIES’ SHARE LIS'T.— Continued. | 
м |Last Pric *RATS Business | м (Last се , *Ra 
м TE B 
5 P , RAME: Wod., |PERCENT. DivIDENB | увак TO NAME Wed... (Par СВИТ. sl mint WEEK TO | 
_ 9) |DBND July 19. | Yrstpep. Dum yuly.19. | Yigt DEO. Jury 19. | 
ectric Rail а Tras High Low | 
St | 34% greed 3} per Cent. * A” Deb. Stock gy 314 % an, July m Amer. Т Telephones. 142 -144 С С T | 
* $e я А j e e . офооэое т 2 as E A 
St | | Metropolitan District Rallway Ord.......| 2841—29 CS Aue 28|. те (жере ote Bds| 94 —9% |4 4 0) Јад. Jui 6 95 | 
St 34% | Do. 4495 First Pref. „ион в 89 —91 |4 18 11 | Feb, Aug Do. 494 Cons. Bonds 1936°.......... 114 —116:3 90 >. ede 
St Und. Elec. Rlys. Co. of London, Ltd.) 76 —78 | 410 0 | Feb, Aug Chill Telephone „из ьнон mette 61—78 |4 4.4. August .. | 7%) 7 
St 4. Do. 4 per Cent. Midland Rent-charge| 102 —104 | 3 17 9 | Jan, uly Do. 5 рег Cent. Pref. . dpt iin i—i 5431.0 | May, Nov! 2:1 + 
St 6 Do. 6 рег Cent. Perp. Deb. Stock.» «| #45 —14714 2 О | Jan, July e. t. National Co. Pref. Sick e ee e E — 106} 512 8' Feb ‘дав | 1051 oe 
1 4: Do. 4 рег Cent. Ditto... "MR: 96 —98 |4 26| Jan, July | од Do. Def. Stock о **| 122 —125' 4 16 0 Feb, Aug | 125 1 1191 | 
1 4; ‚| Potteries Electric Traction Ord. secsovee Ps, дА 5 6 9 pril, Oct Do. 6 per Cent. Cum. «le Prob i recs 10 —101. 511 6 | Feb, Aug oe | °з 
St 0/6 Do 5 per Cent. Cum. Pref..cccecsccece 4243 8 6 B Feb, ug : 6 Do. 6 per Cent. Cum. and реа, 10 —103` 5 11 6 | Feb, Aug > eey 
‚ 4% | Do. 4j per Cent, Deb, Store: «c "Pref. 88 —9] | 5 0 0| May, Nov | ~ 0, De Sper Gent, поп. Сит, 3rd Pref.....| a5 О | 4 B11, Feb Aug | +) 7 
st!| 1/23 | $, Met. Etec. Trams Ltg. 6% Cm. Pref.) 11—12 10 2 0 He ро. Db Stock 34 per Cent. (red.).-..| 98 Z! 4 10|June De | 22 | z 
100 4 +0с. 4 per Cent. Deb. ВА НИИ ins er 5 6 0| Jan, ny | 4% | Do. 4 рег Cent. Deb. Stock (red.)..+«+- 98 —100 | 4 ТО, Jan, July | 99, 981 
5% | Sunderland Dist. Elec. Trms. 5% 1stMtDb. T 8 40 Jan, uly T New York Telephone Co. 30 yr. Bnds. 1024—1033 4% 7 0 es 103] 102 li 
> | 10/0 | UndergdE.Rys.Lon.6% In. bds with coup 7 65 —67 | 110 0 | June, Dec Oriental: ax ores oce resi sts eej ye ың |418 О April, Oct | ej on 
= | 5% | Do 5% Prior Lien Bonae roe 1004 —1014| 4 19 O} ve О Cum PE. И miis оо April, "M 
= 4% | Do. 44% Bonds Ex coup. 8 ues) 99 —101 |410 0| es Po. /4 Der Cent. Rod. Deb. Sokoi ү: 000 14.9419 Jan, july 831; 88 | 
S| .. Yorkshire (УЫ Elec Tre exe] АЫ n | United River Plate Ord, Келш) «e| 2128. |52 2 А n 
ee PPTTIVIP EN ee . өө о. ( ‚9 1—190, FN terre — E o “s et 
| 4 Do, 44 per Cent. ist Debs. .» es as as оо ее 82—85 (5 8 0 | Jan, July Do 5 per Cent. НН Пе ОИ 54—5. |413 0 June, Dec a» | 
| | ре D IURE 108—863 |4 13 0| Jan Jur | "|. | 
investment, &t. 
pl 
| o a соосаооооовооо i—i.: ? e 
St 4% Anchor Cable Co. 44 % Deb. Stock .... 10 4i1 0 - Do. 6 per Cent. PE ee 13 —13 | 4 10 9 Sp,DeMrju | 19% 131 | 
1| 125 | Aron Electricity Meter Otd..».- |l ad .. e. Submarine Cables Trust (Cert) „лечь. 131—134 | 4 9 6 | АР Oct | ** | = 
1 0 5 Do. 6% Cum. Pf. осоо соо ооо ооо ооо ео ` 5 i 7 10 0 April, Oct ‘ йыл Colonial and Forei Ele А 
l 3/23 | Babcock & Wilcox Ord. «ens 1—51 |413 O | April, Oct у gn ctric | 
110/71 | Do. Pref...- an нь. bib | 40:0 2 Railways, Tramways, &c. "Er 
E| 6/0 | nritish Insulated & Helsby Cables Ога...) 65—14 | 615 6| July, Feb Anglo-Argemtine 5% Cum. lat Рте&,......| gos eh | 4 17 e | April, Oct 
st 300,1 Du 6 per Cent. occus Hie ok 12 3 MAD: ө | Do. 5% Cum. 2nd Pref... ..«. «e eee АНА |5 : 6| Jam July | sí 94 
zh d Do. 4 per Cent. Ist Mort. Deb. (red.).- 101 —103 4 7 5 ап, uly "S А Оо. 4% Deb. Stock совозооооооооеоео е 94 —96 4 3 4 une, a iat 
Е British Thoms'n-Houst'n 44% 155 MtDb.| 96 —99 | 411 0 | Mar, Sept 3 Do Ai Deb о lana Gigi d ө 1011, 100 
100 66; British Westinghouse 6 per nt. Pref... .. 03 2% КА Feb, Aug o Do. 5% Deb’ Stock .......... е 109 —102 1419 0 ur 1031 103 
Д 6% Do. 6 per С ent. Prior Lien Dbs. (rd.).- 102 —104 | 5 17 0 » | м Auckland Elec. Trams. 5% Deb. (гей.).... 102 —104 | 417 6 | Jan, July e 
et 4 Do. 4per Cent. Mort. Deb. Stock. • •• • • 5y —62 |o 6 6 an, July > = Brisbane Electric Trams. Invest. Ord .... 63-65 |6 1 O0 ay .... А, 5 
ect 8 Br ҺЕ. Eng. Co. 44% Регр. Ist Deb.Stock 2 —© |7 0 6 | Mar, Sept Da. S bee Cont cum: Piel «cene ое —5 | 4 17 6; May, Nov й Saa 
5 4t% | Do. Perpetual Men но, О July - 44% | Ро. 44 рег Cent, Db. Prov. Certs... e- 102 —105|4 7 0 | 128, July | i151! 1494 
5| 10/0 | Callender's Cable nope ccu" он - | British Columbia EL. Rly. СОг. -2«««»| 129 clog 19} ү ar, Sept | 122 | 121 
S 2/6 | Do 5 per Cent. Cum. Pret... 6...5. 4j—5b | 4 17 6 | Jan, July У | Ue Pref. Ord. Stock чение, reeves 120 —124 | 4 16 19 | Мау, Nov | 111 | 107} 
44% | Do. per Cent. Ist Mort Debs. (red.). .| 101, —103 14 8 0 | Nov, +00. 5% Cum. Perp. Pref. Stock...... 107 —110 | 4 10 11 Jan, July 
S 1/6 | Castner-Kellner Alkali Со. ине: eesriie 345—355 7 3 | May, Nov 40 45, Do. per Cent. Ist Mort. Debs.. e.e. 19) —103 | 4 7 6| Apt Oct | 7| $ 
+ 4% | Do. er Cent. Ist Mort. Deb. (red.). - 104 —10/ | 4 2 6 | Feb. Aug | °° 8 | tDo. Vancouver Power Debs. ...5.++. 101 —104 | 4 33| 12% July | узр 101: 
: 1/0 | Chadburn's (Ship) Telegraph Ord. e| 1%—1% |519 0| March .. P| Do. 44% Регр. Con. Deb. St. sses.: 101 —103 4 2 6 .. : 
1 0/8{ | Consolidated Electrical Co...» e*t i—i 10 0 O | August . % Buenos Ayres Lacroze Trams Ist Mt. Db. 100 —102 | 418 0 Mar, Sept | °° ht 
i 0/6 | Consolidated Signal Со. ния ttt В-В |613 6 | April, Oct $ | Buenos Ayres Port & City Tram, ist Mt. 98}| 974 
3 0/74 | “Do. 6 per cent. Cum. Pref. .5 «eese 1—1 |7 6 6| April, Oct Deb. Stk ее e 95—99 |6 40 Feb, Aug | “Qi: 5 
3 .. | Crompton & Co (Nos. 1 to 85,020) ...... 5 = 2s an, July 3/6 Calcutta Tramways (1 to 137,610)........ 51—6t 4 19 6 Mar, Sept > \ 
100: 5% | “Do. S per Cent, Ist Mort. Debs. (red). ; 7—04 | 8 0 0 | Jan, July 405) 26 Do. 5 рег Cent. Cum. Pret. s...seeee. 5—5. |417 6 js July | 1034 = 
Ч 1/0 | Dick, Kerr & Co. Ord... -eses MP 0—4, 5 14 0 pt. eos $ | De 41% Ist Deb. Stock (гей)......... 102 —105 |4 5 9 |4 July т 
50/73 | Do. 6 рег Cent. Cum. Pref.» «ees pe E 6 0! Sept .... t| .. Саре Electric Tram Shares ..... DONE i—i ix I Br A 
St. 4% Do. 44 er Cent. Deb. Stock. ооооооее» —98 4 13 3 jam July 5 1/3 City of Buenos Ayres Trams Co. (1904) Sh. 58—35 4 5 0 F,My,A,N 4} ое 
9 о. on & Swan United (* А” Sh.) (£3 pd.| - À—h. |... eb, Aug | “ t. | 4% Do 4 per Cent. Deb. Stock..... ийман бы: —37 |4 4 0 Де Dej “| °° 
.. | Do. (£5 paid) ата)" {43—44 |9 3 0 Feb. Aug: Colombo Tr. & Ltg. 5% Ist Mt. Db....... 35 —100 | 5 2 6 | May, Nov| "|" 
St | 4 Ро. 4 рег Cent. Mort. Deb. Stock (red.) 67 —71.| 516 0| June, Dec tHavana Elec. Ry. Con. Mt. 5% $1,000 50 
St.| 5 ^ 5 рег Cent. 2nd Deb. Stock. ee- 78 —81 | 6 3 6 | Mar, Sept year Coup. BAS. «see eere rennen 99 —102 | 4 18 0 | Feb, Aug | “|” 
.. | oe | Edmundson's Elec. Corp. Ord... eee eei kH T an, July 00| 5% | Hong Kong Tramways Co. 5 per Cent. 131 | | \ 
oe Do. 6 per Cent. Cum. Pref, -cccecsere S 85 oe ay, Nov Mort. Debs. ........... 6.6... 77 —81 6 6 6 June, Dec : = 
5 14%| Do 44 percent. Ist Mort. Deb. (red). 84 —87 |53 4 jan, „Ри .. | Kalgoorlie Elec. Trams Sh... esee T .. » P EE 
2. .. | Electric Construction Qo. ине i-i oe an, J | ‚Ро. SperCent." A" Deb. Stock.....- 92i -354 |5 4 6 Ја lu se po 
2|2/91| Do. 7 per Cent. Cum. Pref... «srt 134—258 |7 0 0| м sej 7. 5 67 | Ро. 6perCent." B” Ditto... «eese 63—61 | 815 О} Jam July | Yj a 
50. | 4% | {бс 4 per Cent. Perp. Ist Mort Debs... n —78 |5 2 8j Jan, July 0/6 | Lisbon Elec. Trams, Ога. „ниже нии», 1 16 |4160 Juy eoj | | 
10| 5/0 | General Electric (1900) 5% Cum. Pref. .. үс, |514 0 | June, D 100 0/7} | Do. © per Cent. Cum. Pref. .....».«•,. і 16 |416 9| 12% July | 77 Е 
St.| 4% | "Do, 4 per Cent. Ist Mort. Debs. .... вв —93 |4 8 6 | Mar, Sept St | 5% | Do. 5per Cent. Reg. Mort. D2bs. „+... 97 —101 | 5 101. Jan Juy | 7 
5| 10/0| Henley’s Telegraph Works Оа азаа. 124—124 | $ 16 © | Feb, Aug "| 590 | Madras Elec. Trams. 5% Deb. Stk. seee.. 95 —98 | 5 3 6) Jan, Juy | | 7 
5| 2/3 | Do. 4% per Cent. Pref. -«* Зы RE 4 10 О | Feb, Aug ed: o | Manaos Trams and Lt. Co. 5% Debs .... 921—933 | 5 8 6 D» 16i .. 
st 44% | Bo 4j per Cent. Ist Mort. Deb. Stock 100 —108 | 4 4 6 | Mar, Sept | ; *. | 592 ' Manila Elec. Ry. $1.000 Gold Вопіз...».. Е Е 4 re Me DS 
10 15 india Rubber, Gut. Per., &c., Works... Pt qol 6 0 0 | Feb, Aug : - Hoo! $1à Mexico Trams Co. Com. St. ...........• 121 —123 |513 1 ee 974 9 
10 5/0 Do . 5 per Cent. Cum. Pref. .•.•.• $ —10$ | 4 17 0 m 15} га | 5% Do. Gen. Con. Ist Mort. 5% Gold Bds. 97 —98 | 5 2.3 " 99i| 97 
100, 4% | Do. 4 per с. И = 4 i 6 rod Ost ** St, | 6% ы P 50 yr. Mort. Віз... ..... xl 93 —101 16 : 3 - $ | 
.. | National Elec. Construc оп Co. +++. | 1 ee April .... ** Бі 9 ontreal St. Ry. Sterling 41 por s >. 34 
i| = | Richardsons, Westzarth в Co, DUE о у М aios Sp : Debs. (1922) (Nos, 601 S Mii мы асе Feb AUEI e esi: 7d 
ee Do. per n um. TET. «oec os 9** ее , M t. о. о. Nos. 1 to 4,620 ecc etos E P ee ee 
St. | 44% | +Ро. 44 рег Cent, Ретр. Deb. Stock... " ER 514 6 | Jan, July 5] 1 p^ Perth Elec. тый Ord. E i-i 2:77 21 MAY see ua ud 
i ЕР simplex Conduits 6 per оар xi» | 518° 0 uc rd ^ Ist. | 5% Es Ist Mt. Db. Stock .......* +8. 1014 —1031| 4 17 6 Jan, July | 
| Telegraph Construction nte e| Tos — , y .. Rangoon El 9 "E: н 
100| 496 : Deed er Cent. Deb. Bonds (1909) «++: 59, —101 | 4 00 Jan, July . `| eT um. РЕ о ес: 50—56 | 5 8 0 - on MN 
1! 1/9 | Vickers, Sons & Maxim, Ltd., Ота. оа. 24,25 | 414 С - 2115 144% | Ос. 44% Ist Mort. Deb. Stk. «eee 7 —100 |411 6 = 11811151 
1| 0/6 | Doy. 5 per Cent. non-Cum. Preference. . й—1%й |4 3 0 T - [оо èi} itRio Janeiro Tram Lt & P. CO. cose chos 116—117) 4 5 1 - 10'i| 1014 
St. 59 Do. 5 per Cent. non-Cum. Preferred . 106 —112 4 11 0 -* ee ' = о Бо. 30 уг. Cold Bnds. pe vd v" iol —102 1 18 0 = 97i А 961 
St 257 |. Bo La per Gent. Ist Mort. Db. Sk. (red) 99 —101 |319 2 | June, Dec 994160) 892 | Do. 50 yr. Mt. Bnds ии, 9; —9 |5 2 0 - 
100! 44% | Do, 4} per Cent. 2nd Mort Deb. (red.)| 1028 —104: 4 7 0 | June, Dec .. |. | $2} | Sao Paulc Tramway, Light & Power Co. NT 
100 5% Do.. ‚ 5 рег Cent. 3rd Mort. Debs Scrip... 103 —105 416 0 ee oe $100 Stock HM eae NUR 183 —18615 7 3 oe 104 1021 
1С. 12 ‚С, White & Co. 6% Cum. Pref. se es]. 141—155 | 7 14 19|. oe Mi]... | 5% Do. SperCent. Ist Mt. $5)0 Db. ...... 103 —105 | 4 15 3 ab. hee KA 
: eo бааз & Ре. _{ oe qu ct .. 1100 4196 Toronto Ry. Co. Ist Mt 44% Ster. Bond: 93 —100 4 10 O 0D, Aug 
.. o, 6 рег Vn . „езе оо |. `. ру, ne 
St. 4% | Do, & per Cent. Ist Mort. Debs m.s.. | 99 —65 |6 3 O | May, Nov | = Co‘onial and Fo-eiga Electricity | 
| | | 5 Supply, &t. ee es 
mE Telegraphs. | | 10 3n Adelaide Elec. ply со, 6% Cu. Ри... +++, BN зд : Mar, Sept | |. 
1 » . t. О ombDay owe X m. Fleeesee "КҮТҮҮ; ш ee oe 
10| .. | Amazon Telegraph .-.» «esee seems 70—74 '.. | June, Dec РА .. Г. 144%] De 44 рег Cent. De». Stk. (rəd). e-e.. 96 —9 412 9| Jan, July 91| as 
100! 5% | tDo. 5 per Cent. Debs. (red.) ee.. ease 98 —102| 5 1 0! Jan, July | :: e| 55% Do. 5 рег Cent. 2nd Mort. Deb. Sto:k.. 961—398) | 5 2 6 April; Oct el - 
5. 150 Anglo-American кое ор о ве ente у 69 —.1 446 | F,My, Àg, 6? ae 5/0 Calcutta Elec. Supply Ord. .........0.• 6—74 5 19 6 | р Ырк Shi ee 
St. | 30/0 Do. Preterred qococvesodoso9soscctoe 1131 —1141; 5 5 11 F,My, S» 114%, 1131 100 2/6 Do. 5°% Cum. Pref .cccccsecersseser® tii 4 13 0 oe 1 
St. 30/0; Do. Deferred „тни rererere] 208-266 |4 19 7 | Е,Му,Ас,М | 208) 265100, 975 | Calgary Power Co. 5% 1s: Mort. 3nd3. eea 90 —)33 15 2 0 = 1143) 1091 
St. | 4% | Commercial Cable 4 per Cent. Deb Stb..| 874—824 | 4 10 6 | Jn.Ap,Jy,0| 8% 8/4100. 7/54 | Canadian Gea. Elec. Co. Com. St. «s 110 —113 663 s 124] 121 | 
1С! 6/0 | Cuba Submarine Ord. „ини веет 12 —10 | 4 17 6 | Feb, А .. oe 100 $3 | Do. 7% Cm. РЕ Stock 141+... Ve] 129 —123 15 15 0 < 
16 10/0} D. Preference 10 per Cent, secceeeeee| 172—186 | 5 13 0| Feb, Aug | 1 .- | a Castner Electrolytic Alkali Co.(of U.S.A.) jul e. 
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Electricity in Mines. 


ТнЕ debate in Committee on the Coal Mines Bill has been 
characterised by a certain want of knowledge on technical 


points. As an instance, we may mention the amendment 


proposed by Sir ARTHUR MARKHAM to the effect that if in 


any place of а mine or part of a ventilated district of a 


mine the amount of inflammable gas in the air current 


exceeds one-half per cent. the use of electricity shall at 


once be discontinued in such places until the air current is 
clear or shall not contain more than the above amount of 
In order to make tests in regard to 


capable of showing low percentages of gas, and such tests 


are to be carried out twice during every working shift bv a 


Sir ARTHUR MARKHAM evidently does 
not know much about gas analysis or he would not suggest 
a safety lamp as an instrument whereby to determine 
whether the amount of gas in the air is more or less than 
one half per cent. Apart from gas, there is the question 
of coal dust, so that a regulation of this kind would be 
practically unworkable. The Government objected that 
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such a regulation would probably mean prohibition where 
safety lamps аз well as naked lamps were used and that 
they could not enforce a condition of this kind without 
inconvenience to the management and to those working in 
the mine. Nevertheless, the amendment was mainly carried. 
It seems unfortunate that these matters should be arranged 
by people who are so ignorant of the technical points 
involved as an average member of the House of Commons. 
ена 
The Education of Engineers. 

In our correspondence columns this week Dr. STANLEY 
P. Змтн makes the somewhat startling assertion that the 
technical training of engineers in this country is by no 
means general; he goes on to state that in many of the 
departments of engineering faculties scarcely a dozen 
students reach the fina] year's course, and that in manv 
colleges half this number would be nearer the figure. We 
scarcely think that this assertion can be maintained. Un- 
fortunately, we have no means at our disposal for verifv- 
ing such a figure; but as examples we may say that the 
average number of third-year engineering students in the 
City апа Guilds (Engineering) College from 1906 to 1911. 
both inclusive, was 118, the lowest figure being 111 in 1906 
and the highest 123 in 1909. At University College, the 
total number of students in engineering has seldom fallen 
below 100. Of course, there has been some falling-off in 
recent years in many cases, and this may be traced partly 
to the great multiplication of engineering faculties in pro- 
vincial colleges and universities. This has verv naturally 
had the effect of distributing the students more widely and 
diminishing them at some places, though probably the total 
number is larger than it was before. · Further, the electrical 
industry has not been in a flourishing condition during the 
past few years, and this also must have produced some 
effect, at least in this particular branch of engineering. 

WE should certainly have thought that most engineers 
would by now have had some technical college training either 
at the City and Guilds Colleges, University College, King's 
College, Faraday House, the Northampton Institute, or some 
other technical school of University rank. On the other 
hand, when it comes to artisan apprentices, we think Dr. 
SMITH is correct in taking the view that in Germany 
and other Continental countries the theoretical training is 
better than in this country. We believe that Continental 
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foremen have а much better theoretical knowledge than 
our foremen, and are consequently able to deal with work 
on à broader basis. 


— 

WITH regard to engineering degrees, and generally 
degrees of anv kind, we think that Dr. SurTH is right in 
saying that they carry little or no weight. The reason for 
this is not far to seek and has been emphasised by Dr. 
J. А. FLEMING on more than one occasion, but we may 
well recapitulate some of the points he has raised. Such 
degrees are awarded too much as the result of written 
examination work instead of on practical laboratory work. 
The questions set are generally academic instead of being 
concerned with really practical problems, and the questions 
have to be answered without reference to books and against 
time. The result is that the man with а good memory is 
at an undue advantage, whereas, in practical work memory 
does not plav such an important part. 


See 


Ow1nc to the fact that students are keen on degrees the 
decision arrived at Бу the Universitv of London some few 
years ago to give degrees in engineering has reacted in an 
undesirable wav upon the teaching in our technical colleges. 
Instead of ample time being given to laboratory work, this 
is now sacrificed to the acquirement of book knowledge 
which will be useful in the examination. Although a 
certain amount of such knowledge is very desirable, more 
harm than good is done bv overloading the memory in this 
wav, for in actual life it 13 more important to know where 
information is to be found than to carry it in the memory. 
Initiative and the power of overcoming difficulties in actual 
practice are the most important qualities in an engineer, 
but they are by no means developed by this class of work, 
We agree with Dr. FLEMING that if engineering degrees 
are to be given they should be awarded under more prac. 
tical conditions, and then, no doubt, they would be accepted 
as being of practical value. 


—— 
The Official Secrets Bill. 

ELECTRICAL engineers, whose business it is to deal with 
the supply of energy for lighting and power, are, we sup- 
pose, in general too occupied with that business in times of 
peace to consider the possible importance of the plant 
under their charge in time of war. That our rulers are 
not however oblivious to the strategical importauce of 
electric generating stations is shown by clause 5 of the 
new Ofticial Secrets Bill, which was introduced the other 
day by Lord HarpAxE. This clause defines а “ prohibited 
place” under the Act; this may include, besides works 
of defence, arsenals, dockyards and ships, any railway, 
road, way or channel or other means of communication, by 
land or water, or any place used for gas, water or electri- 
city works. Before, however, such a pace can be placed 
under the working of the Act, 1t has to be declared “ pro- 
hibited” by a Secretary of State, on the iine that "i 
formation with respect thereto, or interference t ierewlt ; 
would be useful to an enemy. The E in- 
formation Or retaining unauthorised о un = 
a “ prohil жей place” isa misdemeanour under the Act an 
able by imprisonment for not exceeding two years, 
hout hard labour, or by a fine, or by both fine 
Any person who “for any purpose 


is punish 
with or wit 
and imprisonment. 


prejudicial to the safety or interests of the State,” ap- 
proaches or is in the neighbourhood of a “prohibited 
place,” or “makes, obtains or communicates any sketch, 
plan, model, article, note or other document or informa- 
tion” which might be or is intended to be directly or in- 
directly useful to the enemy, is guilty of a felony punishable 
by penal servitude. A person may be punished under this 
Act without being proved guilty of any particular action, 
if from his known character it can be proved that his pur- 
pose was prejudicial to the State. Inciting a person to 
commit an offence under this Act is a felony or misdea- 
meauour, as the case тау be, while harbouring spies is also 
an offence punishable by imprisonment. 
кате | 

IN our opinion the military authorities are quite right in 
recognising the importance to the enemy of information 
regarding such places as generating stations. Nothing is 
more prejudicial to the success of surprise night attacks 
than good illumination, and before part of a modern town 
of any size were invested it would therefore be the object 
of any enemy to cut off the supply of artificial light. For this 
reason any details regarding the position of the station and 
the arrangement of the plant in it and, more important 
still, the roads along which the mains were laid would be 
of great utility. Supply enzineers mizht, therefore, now 
be saddled with the further responsibility of keeping 
details regarding their system and plants from “ anxious 
enquirers" of every nationality. On the other haud, the 
whole force of such an Act lies in the way it is administered, 
and, if precedent is anything to go by, we do not anticipate 
it will press very hardly on the ordinary electrical citizen. 


——— + UBI» — iip —— ————— — 


“Tramways and Light Railways Legislation of the Future." 
—The concluding Paper read at the recent Congress of the 
Tramways & Light Railways Association at Edinburgh was by 
Ald. Wm. Ivey, and dealt with the above subject. The author 
described past tramway legislation at great length, and showed 
how the existing Acts should be modified to meet present and 
future requirements. Among the improvements suggested, 
the abolition of the local veto was insisted upon. In conclu- 
sion, a model Bill embodying several proposed new clauses Was 
sketched out. 


The London Telephone Service.—‘ The Times " announces 
that a telephone conference of municipal representatives M 
the London telephone area (over which the Lord Mayor has 
undertaken to preside) will be held at the Guildhall in October. 
The efforts of the conference will, it is said, be directed to- 
wards deciding whether a flat rate shall be demanded or whether 
the Postmaster-General shall be asked to institute some other 
tariff. If the conference decides for a flat rate, efforts will 
be made to secure a maximum subscription of £10 per annum. 
Resolutions will be submitted calling upon the Postmaster- 
General—(Query. the Government?—Ep. E.]—not to permit 
the telephone to be controlled by a Government Department, 
and asking that a Board, on the lines of the Port of London 
Authority, shall be established, such Board to include repre- 
sentatives of the Post Office, the municipalities, traders and. 
private telephone users. It seems to us that the conference 
would be well advised to stick to one thing at a time. The 
question of a Board is the important point; the subject о 
tariffs cannot be understood by the average layman., __„„. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair 
Assab —Perim  .................. July 8, 1909 ... = 
Latakia—Palura ............. - May 26,1910 ... == 
Zanzibar—Mombasa ............ July 11, 1911 == 
Bathurst – Вівзао ....... en July 11, 1011 July 22, 1911 


Guam—Manila .................. July 12, 1911 
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We give an abstract of & report on Prime Movers which was sub- 
mitted by a Committee to the National Electric Light Association 


at their recent meeting. 

We conclude our report of the recent Engineering Conference 
organised by the Institution of Civil Engineers. 

We give a short description of the petrol-electric equipment which 
has been installed on the '* Electric Аге.” 

An excellent report is made by the Portsmouth Electrical 


Electrolytic Disinfecting Fluid at Poplar.— The report of 
Dr. F. W. Alexander, Medical Officer of Health to the Metro- 
politan Borough of Poplar, shows that 50,726 gallons of elec- 
trolytic disinfecting fluid were made by the department during 
1910. This included the fluid distributed to private inhabi- 
tants at the various depóts and the amounts used at the public 
baths, the workhouses, farm colony, asylum, electricity works 
and County Council schools. The cost of material and manu- 
facture was £98, of which £50 was for electrical energy at 14d. 
per unit. The plant is in good working order. 


ki University of Yale.—It is announced that Mr. Chas. Е. 
Scott has been appointed professor of electrical engineering at 
this University. This appointment is another example of the 
American practice of appointing men thoroughly trained in 
the commercial side of engineering work to high scholastic 
posts. Mr. Scott, after studying at the Ohio and Johns 
Hopkins Universities, entered the test room of the Westinghouse 
Electric & Mfg. Co. In 1897 he was appointed the company's 
chief electrician and in 1904 he became its consulting engineer. 
He was president of the American Institute of Electrical 
Engineers in 1902-03. 


Proposed Memorial to the late Prof. J. Joubert.—It has 
occurred to a number of old fellow-workers, pupils and friends 
of the late Prof. Joubert that the time has now come when a 
memorial to his memory should take some concrete form. The 
proposal has received the approval of the Union des Phy- 
siciens, L'Institut Pasteur, La Société Frangaise de Physique 
and La Société Internationale des Electriciens, while L'Acad- 
émie des Sciences and L'Ecole Normale have also given the idea 
their support. А committee to deal with the question has been 
formed, and has decided that the memorial shall consist of 
scholarships at L'Ecole Supérieure d'Electricité, Le Collége 
Rolin, Le Lycée Fénélon and Те Lycée de Tours. 
Subscriptions should be sent to M. Gauthier-Villars, imprimeur- 
éditeur, 55, Quai des Grands-Augustins, Paris. 

Electric Power on the Rand.—Interest was created by a 
statement published in the “ Financial Times" а few days 
ago to the effect that steam power was to replace electric 
power on the Rand, because the latter had failed to rise to the 
occasion. The statement having been traced to its source, it 
was found that a report issued by the Victoria Falls & Trans- 
vaal Power Co. stated that, owing to the enormous demand for 
Power on the Rand the old steam engine plants had been 
commandeered to supplement the electric supply pending the 
Installation of the larger electric units now in course of erection 
Or on order. This is, of course, quite another story. The 
economies effected by the introduction of electric power into 
the mines in the Witwatersrand District of South Africa have 
een very large, and the remotest possibility of steam plant 
omg more than assisting in tiding over a period of stress or 
serving as а standby may be at once dismissed. Mr. A. W. 
Aird, secretary of the Victoria Falls & Transvaal Power Co., 
Writes that the statement of the chairmen at the recent 

meetings of the General Mining & Finance Co., and of the New 
och Co., that the saving by the change-over from steam power 
to purchased electric power is equal to 7:284. per ton milled 
forms a complete reply to the statement published by the 
Financial Times." 


tramways, £4.500 on electricity supply, and £500 on the telephone 
department. £9,500 is contributed towards the rates. : 


Hammersmith and Weymouth electricity supply undertakings, and 
the Cardiff electricity supply and tramway departments. 

Budapest Municipal Council are advertising for tenders for turbo- 
generators, boilers, &c. 

Birmingham City Council decided оп Tuesday to enter into an 
agreement to purchase for £151,500 the whole of the interests of the 
City of Birmingham Tramways Co. and the British Electric Traction 
Co. in Aston Manor, King’s Norton and Northfield and Yardley. 


Parliamentary —A Select Committee of the House of Lords has 
this week considered the Rotherham Corporation Bill, which seeks 
powers for tramway extensions, the running of rail-less trolley 
vehicles, &c. l 

A House of Lords Committee has been considering the Greater 
London Railway Bill this week. 

The Telegraph Construction Bill has been before a House of 
Commons Select Committee this week. 

The Gloucester Corporation Bill came before the Chiirman of 
Committees in the House of Lords last week when the new model 
clause as to wiring was inserted, and the Bill ordered to be reported 
for third reading. 

The Brighton, Hove & District Rail-less Traction Bill will now go 
forward unopposed. 

A House of Lords Special Committee has passed the London. Tilbury 
& Southend Railway Bill, which authorises the electrification of the 
line. 

A House of Lords Committee has ordered the London County 
Council (Tramways and Improvements) Bill to be reported with 


amendments. 

Legal.—The proceedings in the Court of Appeal in connection with 
the West Hartlepool Tramway transfer are of more than passing 
interest. The Hartlepool Electric Tramways Co. (Ltd.) and Messrs. 
Sellon & Ashby, the promoters of the tramways, were again 
successful. 

Mr. Justice Swinfen Eady concluded the hearing of the action by 
the Thermal Synd. (Ltd.) against Silicaware (Ltd.), and has reserved 
Judgment. 

Mr. Justice Nwinfen Eady on Monday declined to grent an 
application by the Electrical Co. for a variation of the judgment in 
the patent action recently brought against them by the British 
Westinghouse Co. 

The Court of Appeal has allowed the appeal of the Centra! London 
Railway Co. against a decision of Mr. Justice Swinfen Eady with 
regard to land tax on a portion of the Company’s works or property 
under the public highway. 

At the County of London Sessions the appeals of the Gt. Western 
& Metropolitan Railway Companies in reference to the assessment 
of the Hammersmith & City Joint line in Kensington and Hammer- 
smith were allowed, and the assessments reduced. 

The Lord Chief Justice, Mr. Justice Lawrence and Mr. Justice 
Avory on Friday granted a rule nisi for a mandamus to Islington 
Council calling upon them to show cause why they should not hare 
five testing stations to their electric lighting undertaking. 

Fines were inflicted upon the Newcastle & District Electric Light- 
ing Co. in consequence of the fatal accident to Mr. Middleton on 
April 6 last. 

Companies’ Meetings and Reports.—The Directors of the Мегзеу 
Railway Co. are able to make another good report showing an increase 
in revenue and large decrease in working expenses. 

In this issue are reports of the meetings of the National Telephone 
Co., City & South London Railway Co.. the Madras Electric Supply 
& Tramways Co., the Metropolitan Railway Co., the Electric & 
General Investment Co., and abstracts of the directors’ reports of the 
Anglo-American Telegraph Co., Crompton & Co.. the London, 
Brighton & South Coast and Central London Railway Companies, 
the Dublin United Tramways Co., South American Light & Power 
Co., the Lanarkshire Tramways Co. 


f — MÀ — MÀ M N. 


Current Topics. 

Subjecta of current interest dealt with in this issue include 
the following ж 

An article by Mr. J. В. Dick deals with the resonance effects that 
occur in cables and their influence on breakdowns. 

In a Paper (of which we give an abstract) read before the Tram- 
ways & Light Railways Association, Mr. C. W. Mallins goes into the 
question of the variations in first cost and cost of upkeep that exist 
on tramways operating in this country under very similar conditions. 

Mr. E. Shepherd, in a Paper read before the sume Association; 
discusses the advisability or otherwise of adopting transfer fares on 
tramway systems. | 

We give the first part of a description of the electrical equipment 
on board the new White Star liners “ Olympic " and “ Titanic." 


departments. a total profit of £11,000 being shown, £6,000 on the 


Abstracts are given of the accounts of Bristol, Broughty Ferry; 
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OBITUARY. 


ARTHUR STREET.—We regret to state that Mr. А. Street, assistant 
electrical engineer to Batley Corpn., received fatal injuries in a motor 
bicycle collision at Allwoodley on Monday morning. He was riding 
at the time with a friend. Mr. Arthur B. Chappel, of Shipley, and | 
during à momentary turn to look back Mr. Street's front wheel 
caught the rear wheel of Mr. Chappel’s machine. He fell over on 
hia head, fracturing the base of the skull. Не was at once driven 
to the infirmary near by. but succumbed to his injuries before reach- 
ingQthere. Mr. Street, who was much respected, leaves a widow 
and five children. the eldest only 11 years of age. 


PERSONAL NOTES. 


Mr. Gerald Hooghwinkel, M. I. E. E.. M.I. M. E. (Messrs. Hooghwinkel 
Anthony Brown & Partners, and director of the San Luis (Mexico) 
Tramways, Ltd.), is leaving for Mexico and Cuba on 29th inst. on 
professional business, and also to prepare for the electritication of 
the San Luis Company's lines. = 


APPOINTMENTS VACANT AND FILLED. 


Shanghai Municipal Council require for their electricity depart- 
ment an assistant clerk with experience. in the office of a firm of 
electrical contractors. Three years’ engagement. Salary about 
£24 per month. Free second class passage. Applications to Messrs. 
Preece, Cardew & Snell. 8, Queen Anne’s-gate, London, S.W., by 
Aug. 3. See also an advertisement. | 


Test room assistants are required for adjusting and calibrating 
а.с. and d.c. ammeters, voltmeters and wattmeters ; also for ad- 
justing watt-hour meters. бее advertisement. 


The Rochester, Chatham and Gillingham Joint Higher Education 
Sub-Committee require a lecturer for engineering subjects. Com- 
mencing salary £150. Forme of application .&е.. from Мг. В. L. 
Wills. M.A., 2, Military-road, Chatham, to whom applications by 
Aug. 9. | 

A demonstrator or assistant lecturer is required in the phvsies 
department of the University College of Wales, Aberystwyth. 
Salary £150. Applications to the Registrar by Aug. 24. 


York Electricity Committee have recommended the appointment 
of Mr. Rayner, of Rhondda, as charge engineer, at £91 per annum. 


INSTITUTIONS AND SOCIETIES. 


British Association. —We give below a list of Discussions and 
Papers which will be read before Section A of this Association at the 
forthcoming meeting at Portsmouth: Discussion on ''' The Prin- 
ciple of Relativity.” opened by Mr. E. Cunningham ; on “ Stellar 
Distribution and Movements." opened by Mr. А. N. Eddington ; and 
on ** Mechanical Flight " (in conjunction with Section G), opened by 
Mr. А. E. Berriman. Papers on `* Great Boundary Waves; Paral- 
lactic Tides set up in the Bottom Layers of the Sea by the Moon,” by 
Prof. A. Petterson ; * On the Infra-red Spectrum," by Major E. H. 
Hills. F.R.S. ; '* On Peculiarities in the Absorption of Salts by Silica.” 
bv Prof. F. T. Trouton, F.R.S. ; “Оп the Reflection of Sound by Air 
Currents.” by Prof. F. В. Watson ; * On the Corpuseular Nature of 
Rays," by Prof. W. H. Bragg. F.R.S.: “ On the Properties of the 
Radiation Producing Aurora Borealis," by Prof. L. Vegard; and 
* A Friction Permeameter." by Mr. W. H. F. Murdoch. 

Associated Municipal Electrical Engineers (Greater London).— 
This Association held its annual general meeting at the Institution 
of Electrical Engineers on July 5, when the following executive 
officers were appointed for the Session 1911 /1912. President : Mr. 
W. C. P. Tapper (Stepney) ; Vice-Presidents г Messrs. F. A. Bond 
(Battersea), L. L. Robinson (Hackney) and A. H. Shaw (Ilford) ; 
Hon. Treasurer © Mr. G. G. Bell (Hammersmith) ; Hon. Auditors : 
Messrs. J. (5. Bruce (Willesden) and E. Calvert (Finchley) ; Hon. 
! Mr. N. Staniland (Hornsey) ; Council : Messrs. S. W. 
. J. H. Bowden (Poplar) ; H. H. Couzens (West 
A. J. Fuller (Fulham), F. НШ 
Newton Russell (Shoreditch), 
А. H. Seabrook (^t. 


Secretary : 
Baynes (St. Pancras) 
Ham). C. S. Davidson ( Barnes). . 
(Hammersmith), W. Innes (Poplar). С. 
P. Е. Rycroft (Heston), E. Sayer (Hampstead), 
Marylebone) апа W. C. Ulimann (East Ham.) 
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EDUCATIONAL NOTICES. 


fro. 
effield.— The faculty of applied seience comprises 


University of i engineering, metallurgy, coal mining and arohi- 


dhe departments о 


a 


tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence on Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. - 


University of Manchester. —Prospectuses giving full particulars of 
the lectures and laboratory courses in physics preparing for both the 
ordinary and honours degrees, will be forwarded on application to the 
Registrar. 

City and Guilds Technieal College.— This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists, and for engineering pupils who desire to 
supplement their practical training by а two years’ course of instruc- 
tion in the principles of engineering science. There are also 
arrangements for three-year courses in engineering. Particulars 
at the college, Leonard-street, City-road, London, E.C., or from the 
City and Guilds of London Institute, Gresham College, Basinghall- 
street, London, E.C. 

In consequence of the rebuilding of Gresham College the head 
offices of the City and Guilds of London Institute have been removed 
temporarily to 3, St. Helen's-place. London, E.C. 


University of Bristol.— Prospectuses and particulars of the faculties 
of arts. science, medicine and engineering (civil, mechanical. elec- 
trical and motor car) and of the secondary training department, day 
training colleges. evening classes, halls of residence, scholarships and 
bursaries will be sent on application to the registrar, Mr. James 
Rafter. The session in the faculty of engineering commences Sept. 
15 and in faculties of arts, science and medicine on Oct. 2. 


University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining. metallurgy, agriculture, pure science, arta and 
letters. Particulars may be obtained from the secretary, Mr. F. H. 
Pruen. M.A. 


University of Birmingham.—The session commences Oct. 2. The 
full courses extend over four years and students who enter after 
matriculations and who pass successfully the examinations at the 
end of each year will be entitled to the degree of Bachelor of Science 
in the branch of engineering to which they devote themselves. The 
technical engineering classes are detailed, and a list of the professors. 
lecturers, &c., is given in an announcement on another page. 


Northampton Polytechnic Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engineering. and in electro-chemistry will commence on Oct. 2, and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. The courses for mechanical 
and electrical engineering include periods spent in commercial work- 
shops, and extend over four years, and they also prepare for the 
degree of B.Sc. in engineering at the University of London. There 
are also full and partial day courses in technical optics. Particulars 
from the Principal, Dr. R. Mullineux Walmsley. 

University College, Nottingham, Engineering Department.—The 
College provides thorough courses of instruction (1) for the London 
University B.Sc. degree examinations in civil, mechanical and elec- 
trical engineering, and (2) for college and other diplomas in engineer 
ing and mining. The session begins Oct. 2. Prospectus from the 
Registrar. | + 

Board of Education Сгапіѕ. А statement has been issued as to the 
grants available from the Board of Education in aid of technological 
and professional work in universities in England and Wales. 

The statement is prefaced by a memorandum of Sir К. L. Morant 
pointing out that the statement only applies to universities and to colleges 
forming constituent parta of universities and colleges in England and 
Wales. The day (but not evening) work of these institutions, with all 
their post-graduate work (both evening and day), is thus removed from 
the purview of the Board’s regulations for technical schools, &c. 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, July 31 
Tuesday, August 1 
Wednesday, August 2 &Head Quarters will be open from 10 a.m. to 4 p.m. 
Thursday, August 3 
Friday, August 4 | 
Saturday, August 5.—Falmouth Detachment (2nd Party) will parade 
at Head Quarters at 8:30a.m. Weymouth Detachment (2nd 
Party) will parade at Head Quarters at ll a.m. Dress for the above 
Detachments will be :—Service Dress, Drill Order with Water 
Bottles and Haversacks. Arms will be issued before each parade. 
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should not be further penalised by being called upon to pay for road 
widening. (3) Tramways and light railways are compelled, under 
statutory obligation, to maintain the width of the two sets of rails, | becoming one of the most serious problems in connection with man- 
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where double lines are in operation, and the space between, besides 
18 in. outside the rails, which is undoubtedly a hardship, as this por- 
tion of the road is used by all other vehicles. In several places motor 
omnibuses are allowed to ply in competition with tramways or light 
railways, which have had to pay for road widening and maintenance 
of the portion of the road referred to, whilst the competing omnibus 
owners are not called upon to contribute anything. From these facts 
it will be apparent that an injustice is being done, and therefore some 
modification of the existing unfair conditions should be requestedjby 
all who are interested in the progress of the business. 

The question of the best tvpe of car for present-day requirements 
has often been discussed. Some persons advocate the bogev truck 
car, whilst others prefer the single truck. The claims of each have 
been pressed forward with equal vigour, but the writer is of opinion 
that, having regard to general experience in this country, the single 
truck саг is undoubtedly the most suitable and economical for the 
following reasons : The carrying capacity of this tvpe of car has now 
been so much increased as to make it possible, without much over- 


NOTES ON TRAMWAY PROBLEMS.* 


BY C. W. MALLINS. 
(General Manager, Liverpool Corporation Tramways.) 


After referring to the difficulties that have to be faced by a local 
authority or company before powers to construct a tramway in any 
given district can be obtained the author goes on to deal with the cost 
of construction. This cost shows an amazing variation when differ- 
ent districts are compared. Conditions, of course, vary in different 
localities; the writer is, however, acquainted with a number of 
undertakings where the conditions are similar, and are, therefore, toa 
considerable extent comparable, and yet an extraordinary variation 
exists. Figs. 1 and 2 show, diagrammatically, the cost of construc- 
tion of permanent way and overhead equipment per mile of single 
track on 12 typical undertakings (which are numbered). The cost 
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about as many as one conductor can reasonably attend to. There- 
fore, if the carrying capacity of the car is any greater, it is obvious 
that an assistant conductor would be necessary during the maximum 
hours of traffic, or otherwise a considerable percentage of the fares 
would be lost, which in either case would affect the financial result. 
The bogey car is certainly not the best type for dealing with the hours 
of minimum traffic, which we, unfortunately, have on most under- 
takings. It cannot be doubted, too, that the consumption of current 
on this type of caris greater than on the single-truck car, both during 
hours of maximum and minimum traffic. In addition. the mainten- 
ance of the car itself is heavier. For these reasons the single-truck. 
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Fic. 1.—DIAGRAM SHOWING COMPARATIVE Cost OF CONSTRUCTION OF 
TRACK PER MILE OF SINGLE LINE IN CONNECTION WITH VARIOUS 
TRAMWAY UNDERTAKINGS, 


of maintenance of track is also a matter which deserves attention. 
Fig. 3 shows the cost of maintenance per mile of single track per 
annum on the same undertakings. 

The question of road widening where tramways or light railways 
are about to be constructed has been found. in many cases, to present 
considerable difficulty, owing to the fact that some rvad authorities 
hold that, if tramways or light railways are to be constructed in 
public roads or streets which are not considered sufticiently wide, the 
cost of widening should be borne by the promoters. This is consi- 
dered by most people to be unjust, and a real hardship, which should 
be abolished for the following reasons :—(1) It must be assumed that 
tramways and light railways are only constructed to meet a publi, 
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TRAMWAY UNDERTAKINGS. 


car of the newer type, with 7 ft. 6 in., or 8 ft. wheel base, should be 


that it is quite practicable to increase the length of the wheel base of 
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HE. quet single-truck cars without much disadvantage in operation. Two 
items of car equipment which are continually under criticism in 


courts of law are brakes and lifeguards, both of which have caused 
managers and engineers the greatest anxiety. Every conceivable 
improvement has been introduced in order to make these appliances 
as perfect as possible. It remains to be seen whether any further 
improvement can be made. If so. it would be welcomed by all. gw 

The cost of current to undertakings which do not generate their: 
own energy is à matter that deserves consideration, as the price 
charged varies so much that in some cases it means the difference 
between an undertaking proving remunerative or being worked at a 
loss. We know that the cost of production varies in different parts of 
the country, but not to such an extent as to justify the large disparity 
referred to ; therefore, any expression of opinion by the Congress as 
to the correct charge that should be made for current would prove 

elpful to those who purchase current from other undertakings. 

It need hardly be stated that it is the desire of а] who are inter- 
ested in tramways and light railways to give the best and cheapest 
travelling facilities possible to the publie generally, and to the indus. 
trial classes in particular, consistent with business methods. That 
this has been accomplished on almost every svstem in the United 
Kingdom there can be no doubt, but the further demands which are 
| being made by various sections of the public for cheaper fares із 
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Fig, 2.— DIAGRAM SHOWING COMPARATIVE Соѕт OF OVERHEAD CON- 
STRUCTION PER MILE OF SINGLE LINE IN CONNECTION WITH 
VARIOUS TRAMWAY UNDERTAKINGS. 


Tequirement ; therefore it becomes the duty of the road authorities 
to provide roads of sufficient width to deal with the volume of traffic 
of all descriptions using the road, including tramways and light rail- 
Ways, (2) Tramways and light railways are called upon to pay rates 
and taxes the seme as any other user of the roads, and. therefore, 


s T ull; gement. ands for preferential treatment to the working classes 
* Abstract of a Paper read at the Congress of the Tramways and Light agement. Demand I al Ure а. 
| during certain hours of the day are continually being pressed forward, 


Railways Association at Edinburgh, July, I911. 


crowding, to get as many as 70 passengers on at one time, which is: 


Fig. 3.—DIAGRAM SHOWING COMPARATIVE Cost OF MAINTENANCE OF > 
TRACK PER MILE OF SINGLE LINE IN CONNECTION WITH VARIOUS - 
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-and when such concessions are granted to labourers and artisans, 
various other classes of the community, such as shop assistants, 
clerks, &c., demand similar treatment, and certainly with some show 
of reason, because, if it be conceded to another class who are equally 
well paid for their labour, their requests cannot reasonably be refused. 
In addition, there are agitations for free travelling for certain sections 
of the community, with the result that about 60 per cent. of the tra- 
velling public plead for preferential treatment, or free travelling, on 
many systems where the general rate of fares is already зо exceed- 
ingly low that if a close examination were made it would he found 
that they were not in as sound а position as could be desired. It has 
now been discovered bv certain undertakings which have given pre- 
ferential treatment on a large scale to various sections of the public 
that а tremendous loss has resulted on that portion of their business, 
seriously endangering these undertakings. Hence, great care should 
be exercised and a firm attitude adopted by those responsible for the 
management, or disastrous results may ensue. The general public 
in addition to the preferential treatment referred to, expect long penny 
stages, with twopenny and other stages correspondingly extended. 
Demands have also been made from time to time for 34. fares and 
transfer tickets, contracts, &c., all of which tend in one direction, viz.. 
to imperil the financial stability of the business. It is the opinion of 
most persons who are intimatelv acquainted with this subject that 
even on the largest systems operating in the great centres of popula- 
tion the longest distance a passenger can be carried for ld. with 
remunerative results is a fraction under two miles, and the distance 
should be proportionately shorter on the smaller systems operating in 
sparsely populated districts. To fully appreciate the advantage 
which the general public derive from this cheap method of transit it 
is only necessary to make a comparison between the fares charged by 
the railway companies throughout the United Kingdom and those 
charged Бу tramways and light railways. It is well known that Id. 
per mile third class is the usual charge made by railway companies, 
together with the granting of contracts and cheap excursions, but 
these latter concessions are amp!v compensated for by the higher rate 
charged to first and second-class passengers. Although the writer 
has no actual data, it may reasonably be assumed that the railway 
companies derive an all-round rate of Id. per mile per passenger. If 
tramwavs and light railways charged the same rate of fare. instead 
of the total revenue per annum being £13.077,901 as at present, it 
would amount to £19.616,851. 

From the foregoing it will he observed that tramways and light 
railways, apart from the preferential treatment referred to, are carry- 
ing the general public at very little more than half the fares charged 
by (railway companies. Those responsible should. therefore, con- 
aider very carefully the financial result which а hyphizard method of 
chirging fares may bring about, especially having regard to the difti- 
culty of some struggling undertakings, which are, unfortunately, 
operated at a loss, and others whose income merely covers operating 
and other expenses, or vield but very small returns to the proprietors. 
Railway conipanies hive found it necessary to tix some genera! basis 
of charging. with the result that 1d. per mile third class appears to 
have adopted as their standard. If a similar basis could be adopted 
by tramway and light railway proprietors—not necessarily Id. per 
mile—there is no doubt that good would result, and the public would 
not, on the whole, suffer, as 16 13 surely bevond cavil that the passen- 
ger should pay for his ride just as he expects to рау for any other 
service rendered to him. \\ hother the undertaking belongs to a 
municipality or to a company It involves Из owners in responsibili- 
ties ; the municipality to its ratepayers as a whole, and not to any 
particular section ; and the company to its sh ieholders. For these 
reasons the business should be conducted on sound financial lines. 
Through the courtesy of certain colleagues, the writer his been able 
to ascertain approximately the annual loss to 29 tramway and light 
railwav undertakings in the United Kingdom, viz., £165.090, caused 
bv the granting of preferential treatment in various forms, and free 
travelling to certain sections of the community, together бим 
running of unremunerative cars to meet the requirements of the in- 
: The amount of loss would, of course, be proportion- 
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writer, are not аё all unsurmountable. А large business might be 
developed in the carriage of goods without encroaching upon what 


‘his соте to be regarded as the exclusive domain of the existing rail- 
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ways. Tramways and light railways might, with advantage, be 
utilised for the transit of goods between ship and warehouse, and rail- 
way and warehouse, and vice versa, in the large manufacturing and 
distributing centres where an enormous quantity of merchandise is 
stored in warehouses from time to time, most of which is conveyed 
to and from ship and railway by anima! traction at the very heavy 
cost of about ls. 9d. per mile. Thecost by tramway need not exceed 
1s. and this class of traffic could be carried on at night without caus- 
ing obstruction during the day time. Tramways and light railways 
would prove an ideal method of dealing with agricultural produce in 
a way the railways cannot do and they would thus obtain a very 
welcome addition to their income. 


TRANSFER FARES.* 


BY C. W. SHEPHERD. 
(General Manager Edinburgh and District Tramways Co.) 


I may preface this Paper by saying at once that I am in favour 
of penny transfer tickets, аз used in Edinburgh. The ideal service, 
from the passengers point of view, would, of course, be one that 
would take him from anywhere to anywhere else on one саг. Ina 
complex system of city tramways it is, however, practically im- 
possible, and at any rate unprofitable, to run a service of cars from 
any one terminal point to all other terminal points of the system, 
and passengers commencing their journey on a car which only 
takes them a part of the way they desire to travel find themselves of 
necessity compelled at a certain point of their journey to change into 
another car. When a passenger can get to his destination by one 
car, I am averse to allowing him the use of two cars for one fare. 
Where a change of cars his to be made, the question of the cost 
of the divided journey arises. If the passenger be required to рау the 
fare of each car—especially on a system such as we hive in Edinburgh, 
where halfpenny fares are not in vogue—he will of a certainty com- 
plain cf having to pay 2d. for a distance not more, and possibly 
less, than he would be entit!ed to on one direct-route car for ld. 16 
may therefore be admitted by the manager of а system where 14. 
is the minimum fare, and who wishes to be fair and to encourage 
travelling. that a transfer ticket at the cost of 1d. is desirable under 
certain conditions or restrictions ; otherwise business might be lost. 
and, as every tramway manager knows, a very small fraction of a 
penny per car-mile lost in earnings often means all the difference 
between profits and bankruptey. I may as well state here that on 
systems such as Glasgow, where halfpenny fares are in operation, I 
do not consider transfer tickets necessary or desirable. | 

Assuming that transfer tickets are to be adopted. th conditions of 
their issue hive to be considered. The public are to be reasonably 
provided with the benetit they desire, but at the same time the 
tramway manager has to take every ргосмиїоп that the privilege 18 
not abused and fraud perpetrated. With regard to the possible 
abuse of transfer tickets—and ©1323 are bound to oecur—1 am not 
in favour of the exchinge ticket system; that is. th» conductor of 
the second ear collecting from tho p wssenger the transfer ticket issued 
on the first car, and giving in exehange therefor an ordinary ticket 
panched to his destination. "This involves the conductor returning 
the collected transfer ticket as part of his drawings, and gives the 
ticket а cash value. Passengers might make a hibit of asking for 
transfer tickets, although not requiring them, and a traffic in them 
might be carried on with the conductors, who could substitute 
them for cash extracted from their bag. Th» method I advocate 18 
that one ticket—thit is. the transfer ticket issued on the first car 
punched as to date and destination—should do for the divided 
journey, the conductor of the second car, after satisfying himself as 
to the correctness of the date and destination, defacing it by tearing à 
piece out opposite the destination punch hole. 

I am aware that in America an outcry has been made by the 
street railway companies agiinst transfer tickets because of their 
abuse by the public. It his, however, to be borne in mind that 10 
America the fares are not graded as іл Britain. Th? rule in America 
is a uniform fare for any distance, short or long, and as transfer 
distances are thus often of severa! miles length, a temptation. which 
many people seem unable to resist is created to demand transfer 
tickets, although not wanted, and to carry on an illicit traffic 0 
them to the companies’ great loss. As used in Edinburgh, the 
distance covered by a transfer ticket does not, as a rule. exceed half à 
mile by each of two cars, so that, with the checks used, there із little 


* Abstract of a Paper read at t е Congress of the Tramways and Light 
Railways Association at Edinburgh, July, 1911. 
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fear of malpractices. For some time we in Edinburgh indicated the | service is available, and the provision of a full-distanee transfer ticket 


hour within which а transfer ticket could be used. We still have 
printed on the ticket the words, ‘Good only for continuous journey 
on day of issue," but we have ceased to indicate the hour. We have 
done this in what I consider to be our own best interests. 

‘A point about which there may be difference of opinion is whether 
the distance covered by a transfer ticket should be as great as that 
allowed for the same fare ор one car. Му opinion is that it should 
not. For example, if à penny ticket entitled a passenger to travel 
one and а half miles on one car, or, say, three half-mile stages, I 
would restrict the length of the ld. transfer journey, except perhaps 
in a few special cases, to two half-mile stages—one by each car. One 
теазоп for this is that for the vast majority of journeys a direct 


could enable a passenger to break his journey on the way, make a 
call or transact business, and thereafter continue his journey, all for 

| a penny, a thing which he could not do on a direct-service car. 
Another reason is that the company, having to provide two cars for 
him with their necessary staffs, the purchasing power of the 
passenger's penny should not be so great as when one car suffices to 
carry him. 

In conclusion I am convinced that where transfers are judiciously 
placed they are remunerative to & tramway system, because it is an 
inducement to a passenger to take a penny transfer if he thinks he is 
getting good value for his money, even although in many cases the 
second portion of the journey is never completed. 


THE ELECTRICAL EQUIPMENT OF THE S.S. “OLYMPIC” AND “TITANIC.” 


Summary.—In this article are described the various uses to which electricity is put on board the two latest White Star liners, the “ Olympic "' 
and “ Titanic." These include, besides lighting, power for winches, cranes, fans, water-tight doors and stoking and helm indicators. The clocks 
and heating equipment are also electrically worked, while a complete telephone and wireless installation is to be found on board. The differences 


‘between marine and land practice are noted. 


INTRODUCTION. 

The tendency with Atlantic linera as with many other things 
has been towards increasing size. Ships which were considered 
monsters only a few years ago are now quite outclassed, and 
there seems no likelihood of the progress in this direction 
‘being checked yet awhile. The latest ships to head the lists 


as regards siz2 are the “Olympic” and “ Titanic,” the former 
‘of which made her maiden voyage from Southampton on 
June 14th last, while the latter will soon be completed. Both 


ships are products of Messrs. Harland & Wolff’s famous yard ,, 
Belfast. 
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cator; illuminated pictures and signs; chimes; bells; loud- 
speaking telephones and service telephones; submarine sig- 
nalling ; wireless telegraphy. 
GENERATORS. 
The main generating plant, which is probably the largest 
electrical equipment that has been installed up to the 
present for marine work, consists of four 400 kw. engines 
and dynamos, manufactured by Messrs. W. H. Allen, Son & 
Co., of Bedford, and having a collective output of 16,000 
|с at 100 volts, thus exceeding in current capacity 
| many electrical central stations. The sets are situated in a 


Electricity is used in all departments of these mammoth 
ships, and before describing the large electrical installation in 
detail it will be of interest to the reader to enumerate the pur- 
poses to which electricity has been applied for power, quite 
apart from lighting. They are as follows :—Electric deck 
€ranes, from 30 to 50 cwt.; cargo, boat and engine room 
winches ; passenger elevators; stores, mail and pantry lifts ; 
ventilating and stokehold fans; cabin fans; motors for 
cylinder lifting gear, turbine turning and lifting gear, and 
‘condenser sluice valves; pneumatic conveyor for Marconi- 
grams; gymnastic apparatus; domestic machinery (such as 
1се rocker, dough mixers, potato peelers, roasters, knife 
cleaners, soup and sorbet machines, mincers) ; electric heaters 
and fires, hot plates, electric baths and irons; main steam 
whistles ; sounding machines; stoking indicators; boiler 
тоот telegraphs; clocks; watertight doors; helm indi- 


Fig. ]1.—GENERAL VIEW OF GENERATING PLANT. 


separate water-tight compartment aft of the turbine room at 
tank top level, their general disposition being as indicated in 
Fig. 2, one of the sets being illustrated in Fig. 3. The engines 
develop 580 B.H.P. each, and are of the vertical, three-crank. 
compound, forced lubrication type, running at 325 revs. per 
min., with one high-pressure cylinder 17 in. diameter, and two 
low-pressure cylinders each 20 in. diameter and 13 in. stroke. 
They are supplied with steam at 185 lb. pressure per sq. in., 
and exhaust either into a surface heater, when at sea, or to a 
condenser. Each engine is direct-coupled to a 10-pole com- 
pound-wound dynamo, fitted with interpoles. 

The field magnets are of annealed cast steel of high permea- 
bility and are cast in halves, being divided on a horizontal 
plane. The ten main poles are cast in one piece with the yoke 
ring, and are fitted with laminated pole-shoes, the yoke ring 
being of specially rigid design. The interpoles are secured bv 
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bolts to facings on the inner surface of the yoke ring. The "€ Besides the four main generating sets there are also two 
series coils are of flat copper strip wound on edge, as are also | 30 kw. sets, situated in a recess off the turbine room"at saloon 
the series coils of the commutating poles, and in all the windings | deck level, well above the water-line. These may be connected 
great care has been taken to ensure ample ventilation, and | by means of a separate steam-pipe to boilers situated in one · 
also facilities for rapid disconnection and replacement of the | of several boiler rooms, and will be available for emergency in 
different sections. case the main sets should be put temporarily out of action ; 
The armatures areof the slotted drum type, built up of mild | the general features of their design are very similar to the main 
steel plates on a cast-iron hub, the **former-wound" coils | sets, but the engines are of the two-crank compound уре, ап 
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being of flat copper strip. The commutators 
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Fig. 2. GENERAL ARRANGEMENT or ELECTRIC GENERATING PLANT ON 8.8. © OLYMPIC.” 
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the surface of the latter 


having to deal | the dynamos are not fitted with commutating poles. 


irrent are of exceedingly massive | From Fig. 1, showing the general arrangement of the plaut, 
t care has been exercised in the design | 1t will be seen that the four sets are arranged in p 
ly a moderate degree of heating. The brushes are right-handed and one left-handed set, with the cranksh 
{бепе hite, and while giving good conductivity line and the stop valves inwards with a gangway passing be- 

+h small friction on the commutator, thus preserving tween, and another pair immediately behind. It will also be 
also run with $ in good condition for long periods. noticed that the platform by which access is gained to the 
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cylinder covers, &o., extends right across the two units of one handles, so that the circuit breaker can only be closed and 

pair, the stairway being placed in the gangway between the gripped when the selector switches are both in the “ой” 
position. . E 

Fig. 4 shows the complete switchgear of dynamos Nos. 1 

of | and 2. At the side of the casing are seen two devices for 


d | tripping the main circuit breaker; the top one closes the 


two units. 
' SWITCHGEAR. 

Current is conveyed from the main dynamos by means 
heavy rubber insulated cables, each 1-5 sq. in. in section an 
21 in. in diameter, to the dynamo control switches situated on 
the front of the switchboard gallery. 

The main switchgear which is arranged on somewhat novel 
lines has been manufactured by Messrs. Dorman & Smith. 
Nearly all the gear is placed on an orlop deck across the for- 
ward end of the generator room. It consists of four sets of 
main switchgear, each set controlling one of the four main 
combined with a set of four pairs of equalising 
d also of а main feeder switchboard of 25 panels 
equipped with gear for controlling two circuits on each panel, 
making 50 circuits. in all, each of 600 amps. capacity. All 
the main circuit breakers and switches are capable of con- 
tinuously passing 6,000 amps. Each of these circuit breakers 
is capable of being operated by hand release or by a Ferranti 
overload control with an inverse time element equipment. 
In designing the circuit breakers, very careful attention 
has been given to the question of reliability. Every possible 
detail, such as the throw-out springs, trigger springs, cushton 
springs, auxiliary metallic and carbon breaks, &c., has been 
arranged in duplicate, so that the breakage of any one part 


cannot spoil the working efficiency of the breaker. 
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In series with each circuit breaker is the main instrument 
shunt, which is about twice the usual size to ensure a low 
temperature rise, and also a pair of main selector switches, 
permitting each generator to be connected to either the power 
or lighting "bus bars, or to both. 

All the main generator switches, shunts and connections are 
carried on steel bars, insulated with hard micanite. The sup- 
porting bars are in turn carried on a steel frame casting, and 
the whole gear for each machine is enclosed in a neat steel 
casing, supported on a cast frame. | Tu 

Each set of main switchgear is operated by a row of five à ~- 
interlocked handle levers (see Fig. 4). The two outer handles | 
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Fiz. 4.— Mais SWITCHGEAR oF Dynamo No. 1 AND Dynamo No. 2. 


electrical circuit of the trip coil and the lower one mechani- 
cally trips the toggle grip and lifts the trigger. On the right- 
hand side of each gear is a small panel with the fuses of the 
pilot lamps, wattmeter, shunt, &c., On the upper right hand 


the contact faces. The section is 
13:7 sq. in. and the contact surface 
21 sq. in. Тһе ПаК connecting these 
switches to the operating lever 
handle is во arranged that no great 
effort is required on the part of the 
switchboard attendant. 
guum Pilot lights are provided as 
E | follows: On any machine being 
чө excited the dial of the ammeter 1з 
= | illuminated; on closing a circuit 
breaker two pilot lights across the 
machine illuminate the inside of the 
а. casing containing the switchgear; on 
iniit. э m 5 7 iM" ИИ — | closing either a power or lighting 
Sd | selector switch two more pilot lights 
| Fia. 3.—ONE OF THE MAIN GENERATING SETS, 33. * OLYMPIC.” illuminate a bold sign at the 
back and front of the switchgear 


casing, intimating whether that machine is connected to the 


is the engine room signal knob. Fig. 5 is a view of a main 
| generator control pillar during construction, showing the circuit 
| breaker above and the two selector switches below. 
| The’'selector switches themselves are very massive, and have 
a long rubbing contact to avoid dirt being squeezed in under 


are connected mechanically with the lighting and power equa- imating 
lising switches, respectively, and are interlocked so that they | poweror lighting bus bars. | | | 
must be closed before the next handles, which operate the The equalising switches called for very special consideration 


lighting and power main 'bus-bar selector switches, can Бе / іп their design. They are placed in the centre of the generator 
worked. The central handle is for closing and gripping the cir- | room and are as nearly as possible equidistant from the four 


cuit breaker, and is also interlocked with the selector switch | machines. There is a power and a lighting equalising switch 
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for each machine, and these are mechanically operated from device. This can be operated from a control knob on each of the 
the switchgear deck by levers interlocked with the other main | dynamo control gears. On turning the knob to the instruction 
switchgear, so that no machine can be connected to à power required to be given, and pressing it, the corresponding sign 18. 
or lighting 'bus bar until after its equalising switch is con- | illuminated and а bell із rung, drawing the attendant's attention. 
nected to the power or lighting equalising bar respectively. The signs, reading “ start," “ raise speed,” “lower speed” and. 
These switches are very compactly constructed for such | “stop,” combined with the number of the machine to which. 
heavy gear, being identical with the main selector switches | the simal applies, are visible in white letters on a red back- 
in capacity and construction. The contacts are combined | ground when the lamps are illuminated by pressing а signal 
with the equalising "bus bar, so that the minimum amount | knob (Fig.-'8). 
of space 18 taken up; and the whole eight switches and two РИИ [^54 SUPPLY SYSTEM 
"bus bars are carried on a massive steel frame, being insulated С К 
therefrom with micanite. This frame is arranged so that it 1s 
bolted and stayed to the ship construetion work. А neat sheet 
steel casing to protect the switches is built round the eight 
switches and forms. part of the steel foundation frame. 
view of the equalising switchgear is given in Fig. 6. The 
enclosing case is arranged to open in two’ parts, the left-hand 
half being here shown open. The connecting liiks of some of 
the switches are shown on the right-hand side. 


From the main dynamo switches the current passes by insu- 


which consists of 25 black polished slate panels for 50 separate 
circuits. Each circuit 18 controlled by a circuit-breaker and 


coil ammeter, and each panel a pilot light bracket. 

The main "bus bars for the power circuit are of 8-4 sq. in. 
section, and for the lighting circuits З sq. in. section. The 
latter run the full length of the board, the power circuits 
being arranged on the centre panels, and the lighting circuits 
in two parts—at the port and starboard ends, respectively. 

The main dynamo cable connections from the main selector 
switches are connected to the "bus bars through massive 
copper connectors bolted up with steel clamps, and the surfaces 
of connection are spread along the central part of the bus bar, 
so that the current density is kept low. 

From the feeder switchboard no fewer than 48 cables, rang- 
ing in size up to 61/12 S.W.G., radiate, passing vertically up 


Fic. 5.—VIEW OF А MAIN GENERATOR CONTROL PILLAR DURING : | 4 
CONSTRUCTION. FiG. 6.—EQUALISING SWITCHGEAR. 


The main voltmeters (Fig. 1), which are used also for paral- | two steel trunkways port and starboard and terminating 1n 
leling, are carried on a cast-iron pillar amidships between the | master fuse boxes on each deck, from whence branch the indi- 
main dymamo control gear. The voltmeters themselves are | vidual circuit cables. These ramify along the main passages 
mounted in pairs, each pair being arranged so that they can of the different decks throughout the vessel and feed, in turn, 

The two outside instruments are used to give machine vol- | current to the individual lights, motors, heaters ‘and other 
tages and the two centre instruments "bus bar voltages, the | plant. 


former being controlled from the plugg'ng arrangements on the The system adopted is known as the single-wire, the 
. > ч | я К? 5 ? MS s — D 

main dynamo panels, and the latter on the voltmeter pillar | returns being carried back, however, and bonded in such & 
itself, way as to avoid stray currents. The power and heating can, 


The voltmeter plugs are all three-pin and are fool-proof, so | if desired, be run entirelv independently of the lighting, there 
that machines cannot be put in parallel on to any one instru- | being power and light из hats on the -witchboard which can 
ment. The third pin on each voltmeter plug is connected to | be paralleled if desired. The | circuits ‘are further so split up 
the lamp circuit automatically illuminating a sign, 80 that the | that passenger accommodation, saloons, crew, cargo, machinery 
insertion of a voltmeter plug in any socket causes an indicator | spaces and individual fotos ot срама of motors are inde- 
on the voltmeter pillar to be illuminated, intimating to the | pendent, and can be ERR pf of to suit the varying 
operator to what the voltmeter 18 connected. n conditions when en voyage or т port. In addition, there 
Special attention has been paid to the transmitting of | are, of course, local switches in the cabins, and genere у 
instructions from the switchgear deck to the engine attendant, | throughout the ship, for turning oh Gr ой individual lights or 
and a signalling arrangement has been provided for this pur- | machines. The main cables and branch wires are of tinne 
ose. Placed in the centre of the engine room. where itcan be | copper covered with ubl EY ый braided and in the 
easily seen and read from both sides, is an illuminated signal | machinery spaces are lead-sheathed, armoured and externally 


lated cables below the gallery to a massive feeder switchboard,. 


a large main “ handle " type fuse. Each circuit has a moving 
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-by means of the eléctrically-driven Allen Sirocco fans men- 
-toned earlier, —— | 
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‘braided. In the boiler rooms they are run in steel pipes for 
protection against damp and mechanical injury. Consider- 
ably more than 200 miles of cable have been employed. 


FaNs. 


. Ап idea of the large demand for power will have been 
gathered from the numerous types of electrically-driven 
machinery already cited. А large proportion of this is taken 
by the fans, which number 76, and include 12 for the stoke- 
holds from 40 in. to 55 in. diameter, and 64 for the ventilation 
of the accommodation, including both suction and delivery, 
the latter in some cases supplying warm air. The aggregate 
-current taken for ventilating purposes amounts to 5,250 amps. 
The fans themselves are of Sirocco type throughout, manu- 
factured by Messrs. Davidson & Co., and are driven by Allen 
motors, which latter are designed in accordance with Harland & 
Wolff's specification, calling not only for hand control but also 
for automatic variation of speed to correspond with the par- 


Fic. 7.—MAIN VOLTMETER PILLAR. 


ticular system of trunks to which the fans they actuate аге. 
-connected ; this is very necessary, as, if running at a constant 
‚ врее4, they are liable either to be overloaded, or to fail to rise’ 
to the demands made upon them as, owing to the varying con- 
‘ditions, it is impracticable to determine beforehand the pre- 
: cise speed required for each fan. | 

The several stokeholds are supplied with air for boiler draught 


б 


LIGHTING. . 


The total number of incandescent lamps installed on board 
‘amounts to 10,000, of from 16 c.p. to 100 c.p., and for the most 
part are of the latest Tantalum ship type. In.the first-class 
State rooms there are fitted sockets for electric portable 
lamps or fans, and special dimming lamps with two filaments, 


so that a light of small candle-power. can: be ‘kept burning. 


throughout the night, a feature which will appeal to nervous 
passengers. It may here be mentioned that in all passages, 
public rooms, compartments and decks throughout the vessel 
are placed emergency electric lamps. These are on special ! 
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circuits and derive current from the emergency dynamos 
previously referred to, so that in the untimely event of an 
entire extinction of the ordinary lighting, there would still be 
available illumination at all points where passengers and crew 
would congregate; in fact, anyone could find their way from 
one end of the vessel to the other lighted at night by this 
means. 

Most of the electric light fittings in the passenger accommo- 
dation are of majolica, which does not tarnish like metal, and 
in the public apartments, main entrances and suite rooms 
the .ectric fittings are of a magnificent character, of style to 
suit the particular period of decoration employed, ranging 
from severe Italian Renaissance to elaborate Louis XVI. 
The main staircase fittings are after original French models, 
no pains or expense having been spared in their selection, some 
costing many hundred pounds‘apiece. 

There are also a number of electric illuminated signs distri- 
buted through the first and second class accommodation, to 
direct passengers to the respective main entrances and 
public rooms, whilst on view in the gymnasium are attractive 
illuminated multi-coloured pictures of sections of the “ Olym- 
pic " and * Titanic," and a map of the world with a network 
of the many White Star steamship routes, which circle the entire 


' globe. 
i LIFTS. 


#% There are three passenger elevators at the forward first-class 


main entrance for conveying passengers between the upper 
and promenade and intervening decks. These are of Messrs. 


| | Fis. 8.—ENGINE Коом SIGNAL FROM SWITCHBOARD. 


Waygood's make, and accommodate 10 persons each. There 
is also an elevator in .the second-class division running 
between the middle and .boat decks. The necessity for 
these electric elevators will be apparent when it is recollected 
that the distance between the upper and lower decks served is 
55 ft. The elevators are provided with interlocking safety 
gear, mechanical and electrical, of the most complete char-. 
acter, so as to ensure safety. The cages are guided by round 
turned steel runners, so as to give the smoothest possible 
movement. The controller is of their latest design for electric: 
operation. It comprises a car switch in the cage and has a 
self-centring detachable handle. Special provisions аге made 
to guard against overrunning in either direction in case of 


-inattention on the part of the operator or any failure in the 


controller. | 
; The other lifts are for the conveyance of stores, mail bags, 
and pantry supplies to the restaurant and officers! quarters ; 


these are controlled by push buttons placed at the several 
entrance doors shown. 


(To be concluded.) 
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SENTRAL POWER PLANTS AND ELECTRICITY 
SUPPLY FOR TRUNK LINE RAILROADS.* 


BY F. DARLINGTON. 


The author believes that when central station power supply is 
established on the larger scale to which it is surely growing, the best 
interests of all concerned, including the public, will be served by rail- 
roads buying electric power and keeping their railroad business dis- 
tinct and separate from the business of generating and distributing 
power. 

There is one essential to railroad work that must be met to the 
fullest extent before central stations can hope to succeed in the 
general supplv of electricity for railroad motive power. The rail- 
roads must be assured of its continuity of service under all circum- 
stances. This implies a degree of permanency and a simplicity of 
construction that has not been ёепегаПу attained by power trans- 
mission companies, but it is possible of achievement, and will be 
amplv justified by the very large installations which will be needed 
when railroad power is extensively supplied by central stations. 

Com parative Costs.—Let us assume that as the capacity of a central 
station generating plant increases, the various things that enter into 
the cost of power are reduced by generating current on a large scale 
in such proportion that. while for plants of 50 kw. the labour cost 
may be about 0:37d. per kilowatt-hour. for plants of 5.000 kw. it is 
about one-half of this amount. For very large plants working at a 
good load factor we may assume that it is about one-fifth of this 
amount, or, вау, 0-075d. per kilowatt-hour; and the very largest 
plants working at а good load factor have reduced the cost to about 
0-037d. per kilowatt-hour. We may anticipate that the labour cost 
will eventually be reduced, under favourable conditions, to from 
0-025d. to 0-035d. per kilowatt-hour. The cost of fuel is likewise 
rapidly reduced єз advantage is taken of the generation of power in 
large quantities. А few of the largest stations report coal consump- 
tion as low as 2]b. or 241b. per kilowatt-hour. Likewise, in the 
matter of installation cost of generating plants and of transmission 
and distribution lines, increased size leads to reduced cost of con- 
struction. Many central station plants with relatively small units 
are to-day costing to construct £20, more or less, per kilowatt, while 
large plants have reduced their construction cost to the neighbour- 
hood of £14 per kilowatt. with good prospects that in the future this 
cost will be reduced for very large installations to less than £10. 

The production of power in very large quantities ..a!so -almost 
always results in good load factors. In the trznsmission and distri- 
bution of power still more striking advantages are gamed m large 
operations. It would ordinarily be unprofitable to transmit !],000kw. 
25 miles, for it would not pay to secure 25 miles of right-of-way and 
put up pole lines, &c. ; but if the amount of power to be carried is 
much larger. say, 20.000 kw. or 30,000 kw. or more, the profitable 
distance for transmission тау easily be 50 or 100 miles. 

Thus. the economy of electric power from large generating plants 
as compared with isolated. steam yengine plents and other small 
sources of power is based on cheaper operation and maintenance of 
the large electric plants and not on a smaller first cost. 


Railroad Motive Power.—By the nature of their service steam loco- 
motives are tied down to pretty nearly all the conditions which are 
recognised as objectionable in stationary power generating plants. 
These conditions offer opportunity for central stations to furnish 
railroads with power and thus to widen the scope of their own profit 
and usefulness. Оп th? other hand, electric locomotives can do 
other and better railroad work than can be performed with portable 
steam engines. | m 

Much has been said about the very great cost of electric power on 
railroads, and the existing instances where electricity is used in 
heavy traction are referred to, to demonstrate this great cost, which 
is believed by many to be always greater with electric than with 
steam locomotives, and to be justified only where other questions 
than economy make electrification necessary. To instal an entirely 
new motive power system for a few miles of operation must always be 
disproportionately expensive. But under suitable conditions elec- 
trification of trunk line railroads is advisable in many places for 
purely economical reasons. I do not mean by this that to-day it is 
economical or would be economical to electrify all railroads. There 
are many places where the conditions are unfavourable for doing so, 
where the densitv of railroad traffic is small. where the distanees to be 
covered bv trolleys or third-rails are very great relative to the amount 
of power to be served. Up to the present time trunk line railroad 
power has only been furnished in one single instance—namely, the 
Detroit River tunnel of the Michigan Central Railroad. In every 


— « 


* Abatract foam the " Electric Railway Journal" of a Paper presented 
nt the Convention of the National Electric Light Associatéon. 


other case the railroads ere making their own power for trunk line: 
service. ^ . ' 

I will point out two examples which seem to me to be the logical 
solution of the power problem for certain territories. Опе is in the 
State of Illinois and the other in Eastern Pennsylvania, including part 
of New Jersey. I do not propose these as exact descriptions of the 
most advisable developments, but as indications of general plans to 
be followed. 


Illinois Power System.—In the State of Illinois, excluding Cook 
County, there will probably eventually be three or four power centres 
which will be located in coal mining districts. When the power busi- 
ness grows. to its natural, most economical plan for generation and 
distribution, it is probable that three large centra! stations (or pos- 
sibly more) will supply the State and will be connected together with. 
high-tension transmission lines from which will extend branches and 
feeders to reach smaller outlying districts, and that this network will 
include and serve all of the power business for every kind of work in 
Illinois. The svstem of transmission lines and feeders will network 
the State in much the вате manner that the State is now covered 
with railroad lines, excepting that there will probably be less diver- 
sity of ownership and less competition than there is among the rail- 
roads. The advantage of the central stations for serving power will 
be so great as compared with individua! corporations and enter- 


prises, that the latter will not be in & position to afford to generate: 


their own power, because it will be cheaper to go to the central 
stations und buy power than to make it themselves. 
I would here like to say that the larger and more comprehensive 


the power systems of the country become the more the public may be: 


expected to demand governmental supervision of such systems. They 
will require the right of eminent domain. and this right will properly 
be granted to them in their capacity as public service companies. 
That they will be treated by our law makers as our common carriers: 
are treated is reasonable to expect, and probably the same methods 
of regulation that are found successful to govern railroads in matters 
of competition, rate making, &c., will be applied to power companies. 
It may prove advisable that they should be subjected to some of the 
same restrictions that apply to railroads in the control rates charged, 
the prohibition of rebates, &c. 


Eastern Pennsylvania Power System.—Th2 second centre instanced 
which seems to the writer to constitute a natural power supply centre: 
is the district of the anthracite coal mines of Eastern Pennsylvania. 
There is a very large consumption of power in mining, cement manu- 
facturing, lighting. railroad work, &c., Вы is within short trans- 
mission distance or within a radius of 75 miles of these mines. This. 
power can be better made in central stations th:n in the small units 
now in use, and if the locomotives on the railroads within the district 
are added to the central station service, the relative advantage of 
central station supply compared with sma!! steam plants will be 
further enhanced. Such a centre may eventually extend its service 
with profit to include much power as far away as New York City and 
Philadelphia. The transmission distances would be about 90 to 120° 
miles, but if the transmission to the larger cities is done on & large 
scale it would be profitable as compared with the central stations now 
existing in the cities. It does not seem at the present time that the 
best economy in power service for New York and Philadelphia can 
had by serving the power for the cities exclusively from central 
stations at the coal mines, but rather by installing very large trans- 
mission lines to Philadelphia and: New York capable of carrying, 88У, 
one-third of the total amount of power now produced in the big 
steam centra] station plants in these cities. . These transmission lines. 


could be utilised to carry the base load or long-hour service of the 


central-station plants in the big cities, and the existing city plants 
could be depended upon to take care of the peak loads and shorter 
hour service at the times of heavy or so-called peak-load demand. 
In this way central station plants cf approximately one-third the: 
maximum power of the city peak-load could supply something like 
three-quarters the total kilowatt-hours used, and thereby cut the 
business of transporting coal for these large power plants to nearly 
one-quarter of what it would otherwise be. There is also a large 
amount of distributed power consumed in Newark, Jersey City, 
Trenton and intermediate points between New York and Phila- 
delphia, and a vast amount of railroad motive power which could be 
supplied by elcetricity. Transmission lines installed between New 
York and Philadelphia could be made a sort of ‘bus bar connection,. 
tving the two city power supplies together, and thus utilising the 
space capacity in either city for reserve power when demanded ш 
either city. At the same time these lines could be employed for the 
local distribution of power between the principal points, making the- 
main arteries а triangular connection with one point at the coal 
mines, one point in New York City and one point in Philadelphia, 
Into this great transmission system any economical power supply 
could be fed. 
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ing the feed water, and only а few are making use of the expedient of 
taking a certain amount of steam from one of the intermedi»te stages 
of the turbine. 
Ventilating Turbo-generators.—Most of the companies PR dn 
| . . with hve turbines of the enclosed self-ventilating type, and about 
ie wets о important now а mente inthe Seid of peer | oneiaiío temere taking бте from с. 
bines have made a few minor improvements in design and construc- have installed any system of purifying the air, е "d 
tion which will affect the cost of maintenance more than efficiency of Blancos tue generator windings and ventilating SOS CUm 
| late à heavy coating of dirt, to the detriment of the machine. It 
would seem that a cheap and easily operated air-cleaning system 
would be of considerable value for many central stations. 


"REPORT ON PRIME MOVERS.* 


BY THE COMMITTEE ; I. E. MOULTROP, EDISON ELECTRIC ILLUMINATING 
CO., BOSTON, CHAIRMAN. 


operation. 


Balancing of Vertical Turbines.—The problem of securing a satis- 
factory running balance for Curtis vertical turbines was at one time A purification system about to be installed by onc large company 


a very serious one, but with experience in balancing it is now rare | is located outside the turbine room, which contains four 12,000 kw. 
that trouble occurs due to serious vibration. The only rules laid | Curtis vertical turbines of the self-ventilating type, running at & 
down for balancing turbines appear to be, in general, “ cut and try," speed of 750 revs. per min. and requiring 40,000 cubic ft. of air per 
balancing first the steam element and then later putting the field on | minute each delivered at the inlet opening, or 160,000 cubic ft. of air 
the shaft and balancing the entire rotor. Examination of a large per minute for the four units. After a careful study of the local con- 
number of carefully kept records of balancing operations indicates | ditions it was decided to plece the air-cleaning equipment on the roof 
that efter the point of maximum eccentricity has been determined | of the station. 70 ft. above the hoods of the units. The four units, 
on the shaft the trial balance weight should be first applied at a point | which are located in a straight line on one side of the engine room on 
on the turbine 50 deg. away in the direction opposite to the direction | 90 ft. centres, have been connected to a common supply duct 8 ft. by 
of rotation. | 8 ft., of light sheet metal securelv framed and supported on the wall 
Condenser Tube Troubles.—Troubles with condenser tubes, such | 20 ft. distant from the units. The duct is carried through the north 
as pitting, breaking, &c., are confined almost exclusively to those | wall of the power station and rises vertically 70 ft. to the roof of the 
stations located on the sea coast and using salt water for the circu- | building, where the air cleaners are to be installed. | Each unit is 
lating medium. One large central station on the sea coast has re- | connected to the duct by a branch duct provided with self-closing 
duced condenser tube troubles to a very nominal amount by using | damper. The main duct is provided in the engine room with a closed 
untinned Admiraltv mixture tubes of most careful manufacture. opening, which may be opened to edmit air in severe weather to 
Some companies have reported that they are troubled with the con- | temper th» cold air. The duct h:s been so designed tht the velocity 
denser tubes creeping endwise, and in some instances the endwise | of the air in any part will be less than 2,500 ft. per minute, excopt at 
movement of the tube has been sufficient to wear away the shoulder | the inlet opening on the turbine, where the velocity becomes 2,700 ft. 
on the gland, and permit the tube tocome out of thetubesheet. It | per minute. u | 
would appear that this is caused by the high velocity of the steam One of the first propositions considered was a system of screens 
entering the condenser, as the tubes which give trouble are those at | covered with a loose woven cloth, such as cheese cloth, but the screen 
the top of the condenser and receive the impact of the steam as it | area required to handle 160,000 cubic ft. of air per minute end the in- 
enters the condenser at a very high velocity. A suggested cure for | efficiency of the cloth, together with the difficulty of keeping the 
this difficulty is to make a speciel gland for these tubes which will | screens clean, either with compressed air blown through the screens 
screw tight into the tube sheet, making а vacuum-tight joint without | from the inside or a vacuum cleaner to remove the dirt from 
packing. with a groove on the inside of the gland next to the tube. | the face of the screen, caused the rejection of this type of cleaner 
The tube can then be rolled into the gland in a manner similar to the | at once. | | 
way a boiler tube is expanded in a boiler head. The other end of the A number of successful commercial systems of mech nical clean- 
tube may be packed in the ordinary manner. ing of air for ventilation of buildings by means of weter spray for 
Many central stations are so located that at certain scasons of the washing and cooling th^ air were investigated and found to be highly 
year the circulating water is very heavily laden with refuse and | efficient and most satisfactory in removing dirt and soot and deliver- 
foreign matter of various kinds. The continuity of operation of the | ing clean cool air. Various makes were carefully examined, and it 
condenser then becomes a serious matter, as much of this refuse will | was decided that the straight spray system and a combinstion of the 
pass through the usual screens, reach the tube sheets and clog up the | spray and sh»et-cleaning surface were the two that offered sufficient 
tubes. One station has devised a remedy which is substantially an | merit for consideration. 
arrangement so that what was originally a multi-pass condenser is | Th» questions that are suggested in connection with th» operatio 
changed over to a single pass. The condensers were originally | of an air washer are the danger of entrained water being carried 
constructed for three-pass, and it was decided {с cut away the first | through the eliminator; th? regulation of the humidity in order that 
Бае, thus putting all the tubes in multiple with one another and | saturated air shill not enter the duct ; also the degree of cooling of the 
making the condenser one-pass. When this change was made much | gir that may be reasonably expected in the summer end the protec- 
less trouble was encountered by tubes stopping ир. The tubes did | tion against freezing of the water in the spray chunber in winter, and 
become stopped up more or less, but with so many more tube ends | amount of steam required for tempering the coils. Large units have 
exposed it took 2 much longer time to stop up a sufficient number of | been successfully operated for years without the slightest trouble 
tubes seriously to affect th» vacuum. from entrained water being carried through, even in caso of hard 
Cylinder Oil for Auxiliaries Using Superheated Steam.—Consider- | driving rains, when the velocity of the air passing through the elimi- 
able diversity appears in the practice of different companies in the | nators has been increased several times. The humidity can be regu- 
specifications for cylinder oi! for this purpose. The viscosity re- | lated so that there will never be an occasion for trouble from satu- 
ported varies from 145 to 240, and the flash from 531 to 660. One | rated air entering the turbines and depositing moisture. 
company reports oil compounded at 74 per cent. of mineral cil, and | - Th»? cost of a complete installction for thoroughly cle:ning and 
another company no'compounding et all. Prices reported range cooling #Де. gir. for. large units will vary with local conditions, but 
from 13-5d. to 20d. per gallon. The oils which should be avoided аге | the washer, eliminator, motor-driven circulating pump and housing 
those having an asphalt base, which tends to carbonise in th? cylin- | should not exceed £160 for an equipment furnishing 40,000 cubic ft. 
ders under the high temperatures. ' of air per minute. For a 160,000 cubic ft. washer approximately 
Step Bearing Oil.—Although a few instances are reported where | 1,100 gallons of water per minute are required under ordinary 
water is being used for step bearings, and with satisfaction, a light weather conditions, which call for æ 6 pd centrifugal pump. working 
pure mineral oil is generally used for this purpose, and here again із | under 121b. to 141b. pressure with а 15 н.р. motor. Th» amount 
found considerable diversity in specifications and price. of make-up water depends on th» quantity of dirt and temperature of 
: air, and cannot be estimated, though the total quantity should be: 


Feed-water Heating.—For heating feed water in steam turbine small 
stations the general practice is to instal non-condensing steam-driven mE ; 
auxiliaries, and use the exhaust steam mainly in open heaters for Large-sized B otler Units. Only one of the larger companies is 
heating the feed water. Quite a number of plants using open heaters | seriously considering installing large-size boiler units. The Detroit 
report a feed-water temperature between 200? F. and 210° Pa whichis Edison Co. has made an installion of ‘some boilers, each having & 
capacity of 2,300 H.P. They are the largest single units reported up 


obtained without any other source of heating except that from the 
exhaust steam rejected by the auxiliaries. Аз a matter of fact, 
nearly all of the plants seem to have enough exhaust steam for heat- 
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°® Abstract from the 
at the meeting of the National Electric Light Association. 


** Electric Railway Journal” of a report presented ` 


to date, and while they have not been in operation for апу great 


length of time they are apparently quite successful. 
The general tendency in building large plants is to provide for the 
possible installation of economisers at some future time, but they are 


not being generally installed at present. 
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"CONFERENCE ON EDUCATION AND TRAINING OF 
ENGINEERS, 1911. 


(Conc'uded from page 587). 


Sections II. and III. held a joint meeting under the chair- 
manship of Mr. В. Elliott-Cooper. The following Papers, of 
-which we give abstracts were read :— 


THE RELATION OF PRACTICAL TRAINING TO COLLEGE 
STUDY. | 


BY PROF. A. BARR, D.Sc. 


In defining the topics with which the conference is to deal the 
-council has used the words “‘ education " and “ study ” in referring 
to college work. and avoided the term “ instruction " and the much- 
misused expression '' technical training." . This is as it should be. 
"The end to be kept in view in a college course is the education of the 
student, and the result is to be measured not by the amount of 
detailed knowledge he has gained but by the extent to which his 
mind has been developed, and by the insight he hes gained into the 
principles underlying successful practice. The alternatives before 
the colleges are: (a) The offering to the student in a limited time at 
his disposal of a general course of study that may form a basis for 
practice in any department of our wide profession ; or (5) the pro- 
vision of а number of courses, from among which the student may 
select the one that appears to bear most directly on the particular 
branch he expects to follow. 

If I may state my own view, it is that little specialisation should 
ibe attempted, if for no other reason than that the young engineer, 
if he has the elements of success in him, cannot foresee the trend his 
career wil take. The best college course is the one that is most 
educational. and this will be the course that gives the student the 
broadest outlook upon his profession. It need deal little with the 
details of specialised practice; these can best be learned in the 
workshop, the field or the drawing office. Men who are successful in 
.engineering practice seldom follow in later life the particular branch 
.of work in which they have been trained ; and of two men, one of 
whom has a thorough grasp of general principles and the other a 
knowledge only of the details of one branch—however intimate that 
knowledge may be—the former is in а much better position to take 
advantage of such opportunities of advancement as may come 
within his reach. Moreover. the conditions of practice, even in one 
limited sphere, are constantly changing. The college course should, 
then. be on broad lines, and should aim at giving the student a 
thorough grasp of general principles, illustrated by examples of 
their application in various branches of practice. 

The question as to the order in which the two sections of the 
engineer's training should be pursued is also one that admits of no 
general answer. What will be best for one man may not suit 
another. Much depends upon the special circumstances of the pupil 
in regard to his mental qualities and attainments, the facilities he can 
‘command for study. and the opportunities he may have for securing 
practical training when he desires to enter upon it. Moreover, other 
things being equal, a man who has had a practical training is better 
able to benefit by а course of study in engineering science ; and, on 
the other hand, a man who has had a sound training in science is in а 
better position to take full advantage of his apprenticeship or pupil- 
age. But he cannot have it both ways. In favour of taking the 
college course first. and pupilage or apprenticeship after graduation, 
it may be urged. with good reason. that by securing continuity in the 
pupil's education. the danger of his losing the habit of systematic 
stud v. and his grip of what he has alreadv learned at school, is avoided. 
Further. he will enter on his practical training with his mind disci- 
plined and developed by his study of science; and experience comes 
most quickly and with most lasting effect to one who can place each 
item as it presents itself in its proper place in a connected system of 
knowledge basel upon general laws the workings of which he has 
learned to recognise. 
wg Further, if the college course is entered upon after practical train- 


ing is completed. the pupil severs his connection with those under: 


whom he has been trained, and he m iy hive to make a fresh start in 
life when he leaves college. 

In favour of practical training following directly after school, it 
js urged, also with good reason, that the initial stages at least of 
apprenticeship or pupilage should be got over at.an early аре. А 
man-who has gone through a complete course of study in а university 
or technieal eollege will necessarily have reached an age at which he 
may take less kindly than the schoolboy wil to the drudgery of 
initiation into the routine of practice in the workshop or the office, 
Again. the man who takes his apprenticeship or pupilage first goes up 
to college with such a knowledge of his needs as will enable him to 


appreciate the value of what is offered for his assimilation. Further- 
more, any lengthened course of study without the correcting т- 
fluence of experience of the requirements and limitations imposed by 
the conditions of practice is liable to make a man altogether too 
“ theoretical ” in his outlook and his attitude of mind. 

The disadvantages of postponing the college course to a late period 
in the pupil's training.can be mitigated, to some extent, by private 
study, or by attendance upon evening classes, during the period of 
practical training—and good results follow in the case of men of 
special ability and perseverance— but the time and energy at the 
pupil's disposal for evening work are very limited compared with 
those he could command in а complete course of day study at a 
university or technical college. 

There is then something to be said for, and something against, each 
of the alternatives discussed. But one branch of the pupil's training 
need not be postponed until the other has been completed—they may 
be taken on the ‘‘ sandwich system." It is sometimes assumed that 
the advocates of the sandwich system commit themselves to a par- 
ticular disposition of the slices of study and practice and to some 
definite quantitative relationship between their volumes. №0 hard- 
and-fast specification need be made. What is here meant is any 
arrangement which permits of college study being begun at a time 
not too distant from the close of the pupil's schooldays. which pro- 
vides that during the later part of his studies the student will have the 
benefit of воше measure of experience in the actual conditions of prac- 
tice, and which ensures that the latter part of the pupil's practical 
training will be taken after he has had his mind disciplined by a 
course of study in pure and applied science. Whether a short period 
of practical work—a year or so—should immediately follow school, 
or, on the other hand, the first year course at college (in pure science) 
should come first, depends, in my opinion. upon the circumstances of 
each pupil as regards his state of preparation for higher studies and 
the facilities he can.command for entering upon practic:.| work when 
he desires todo во. I donot think any rule should be laid down. 

Many objections have been raised to the sandwiching of study and 
practice. One is that the usual college session of eight or nine 
months leaves too thin slices of practice if the college course is taken 
in consecutive sessions. I agree with this view. When the system 
is adopted the college session should be limited to six months. as 18 
done in some universities and colleges. Another objection is that 
engineering firms will not be disposed to take men on for half-yearly 
periods, with breaks of equal duration. Any pupil who finds it 
impossible to get entry to practical work on these lines must take 
his training in some other way, but hundreds of students do find 
openings that permit of thus sandwiching their trainings. The 
system is not new: it is indeed the oldest followed by university 
students of engineering science; it has been adopted by generations of 
students since the Glasgow Chair of Engineering was founded in 1840, 
and my own experience, gained in the 40 years during which I have 
been connected with its working. has given me the firm conviction 
that it affords the best syatem of training for the great majority of 
men entering the profession. 

In conclusion, I would plead that the engineering institutions 
should allow a wide latitude in the systems of training that they will 
recognise. Let it not be forgotten that no two of the men who have 
made our profession what it is have entered it by the same path, and 
that many of the most eminent of them have had no training that 
would to-day be recognised as a normal one, either in respect to 
education ог to practice. Men differ in natural qualities аз muoh a8 
wood and stone and steel, and the tools and treatments that will 
fashion a useful product out of one may make a sorry job of it when 
applied to others. Let the system of training differ in different 
districts if need be, and let the courses of study offered by colleges 
vary in substance and in method. We cannot dictate to members 
of the profession the terms and conditions on which they will take 
apprentices or pupils, and it will be destructive of much that 18 
best in the influence a teacher may have on his students if he is 
forced, by any detailed regulations, to work upon lines inconsistent 
with this bent and contrary to the dictates of his own experience. 
There is need in the profession for men of widely different qualitica- 
tions: let us not aim at turning out our recruits like so many forgings 
stamped in one set of dies. _ | 


THE RELATION BETWEEN PRACTICAL TRAINING AND 
COLLEGE EDUCATION FOR ENGINEERS. 


BY PROF. H. LOUIS, M.A., D.SC. 


| In the discussion of this question.. it seems advisable to determine 
in the first place what are the points upon which there is practically 
a general agreement. All agree, I believe, that every engineer must 
have practical training, and though there may be still some who hold 
that when he has this all knowledge of theory is supertiuous, I ven- 
ture to say that no engineer of any eminence holds that view to-day, 
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work, and showing him more clearly the objective towards which his 


so that I shall commence with the assumption that training іп both 
theory and practice is generally considered as indispensable to the 
engineer. As to the relative amounts of knowledge of either branch 
and the character of such knowledge there is a wide divergence of 
views. Possibly all will agree that there is nothing that has a greater 
influence upon the success of an engineer's career than the ability to 
deal with men. This is in many cases an innate ability, though it 
can undoubtedly be cultivated and developed. It is often said that 
one of the drawbacks of a college education is that it does not call 
out these traits of а young man's character, but in my opinion this 
charge is due to an imperfect appreciation of the scope of a college 
training. Mere attendance at lectures and laboratories will certainly 
not do much towards attaining this object, but it must be remem- 
bered that attendance at lectures and laboratories is only part of 
college life. In the relations between teachers and students, апа 
still more in those among the students themselves, a British college 
forms one of the best schools in existence for teaching tact, good 
temper, honesty of purpose and that sportsmanlike sense of fair play, 
which form the best foundation for dealing with men of all classes. 
Participation in college societies, intellectual and athletic, as well as 
the large degree of self-government allowed to students’ representa- 
tive bodies, tend to foster a sense of order and responsibility, and to 
develop a power of administration which are of great value in after- 
life. Again, it has been sometimes urged thet our colleges fall short 
in the matter of discipline; that in а works а young man will more 
readily acquire the all-important habits of punctuality and prompti- 
tude which in a college are not always inculcated with sufficient 
strictness. For this charge there may, I believe, be some foundation, 
but the defect is in no way essential to a college system ; the remedy 
once pointed out is easy to apply, and I have every confidence that 
the importance of its application is becoming more and more gener- 
ally recognised. Indeed. I think that it may fairly be argued that a 
college training is of quite as much value in the development of 
character as in the acquisition of knowledge. 

There is no portion of the engineer's training upon which greater 
diversity of opinion exists than in respect of the manual training that 
should go towards making up the education of an engineer, and 
curiously enough this diversity is specially characteristic of the 
various branches of the engineering profession. Mechanical engi- 
neers, and to a lesser extent also electrical engineers, insist that а 
lengthy apprenticeship to the manual portion of the trade is indispen- 
sable, whereas the “© civil " engineer looks upon it as wholly super- 
fluous. The one insists that the pupil must learn how to use the 
hammer and the file. the other sees no reason why he should touch 
the shovel or the pick. For my part I cannot see why, if a man can 
build à bridge without being a skilled riveter, he must be a skilled 
fitter before he can build the engine that is to run over it. Still more 
curious is the anomaly in the two closely cognate branches of mining 
engineering ; most metal-miners look upon practical acquaintance 
with the use of the miner's tools as an important part of the mining 
engineer's training, whilst the coal-miners hold that all such manual 
work is entirely unnecessary. Personally, I am inclined to think that 
this profound faith in the necessity of manual skill is to а great extent 
a piece of fetishism, a survival of the old apprenticeship system, 
which used to be the only avenue leading into any branch of the 
engineering profession. I will not go во far as to say that manual 
skill is useless to the engineer, but I am convinced that most of us 
rate it far too highly. It is pretty clear that the object cannot be 
the acquisition of manual dexterity for its own sake, but rather for 
the purpose of gaining familiarity with the properties and working 
of the materials which the student will have to employ for construc- 
tional work, though I should be hard put to it to explain why an 
architect should not be compelled to serve his time as a stone-cutter 


on precisely the same principle. 


Where views as to the need for manual work diverge so widely; | 


it is hopeless to attempt to lay down any rules generally applicable 
to the training in such work. This, however, does not apply to the 
whole of the subject of practical training. of which manual work is 
only one, and probably not the most important, part. If it be 
granted that actual technical experience amongst the men who are 
engaged in doing engineering work is essential, it will perhaps be 
fairly admitted also that the college is not the place to attempt to 
acquire such experience, and that any attempt to imitate works 
practice in a college is necessarily bound to result in failure. A 
college is the place to learn principles, and not practice. If this 
be admitted, it is not à very long step further to argue that the 
knowledge of principles ought to precede the study of their applica- 
tion, and that, therefore, college teaching should precede, and not 
follow, practical training. Whilst I hold this to be true, I also 


believe that many teachers will concur in my view that а moderate | 


amount of practical training may be of use in the later stages of a 
college career, as giving more definiteness to the student’s advanced 


again it was very interesting for them to compare their experiences. 


knowledge could be obtained ; so long as it was obtained they ought not 


theoretical studies should be directed. 

This is broadly the conclusion to which my experience 18 leading 
me. І do not find that the “ sandwich system ” in ite true form— 
six months at college and six months in works—is satisfactory upon 
the whole, and think thet it frequently results in both college work 
and practical work being badly done. On the other hand, after 
three or four years passed in the workshop. & young man usually 
finds it difficult to come back to his studies, and is not likely to make 
as good progress as if he had come to college straight from school. Of 
course, every teacher can quote numerous cases of highly successful 
students trained in one or other of these methods, but I am dealing 
here with average men and not with the more exceptional cases, I 
am inclined to think that the method now generally adopted for coal- 
mining students is one that embodies the soundest general prin- 
ciples: these students have often had a little experience of coal- 
mining or practical engineering of some kind before they come to 
college; they take a three years' college course, spending their long 
vacations at a colliery, where they are usually sent underground 
regularly with one of the officials, and thus get accustomed to seeing 
how work ought to be carried on, whilst they also spend a portion of 
their time in the drawing office and the colliery offices. After taking 
a college degree, the law insists {that they shall have three years’ 
practical experience underground before they are allowed to take the 
examination for a certificate as & colliery manager. 

The above general syatem, suitably modified, would probably be 
applicable to all branches of engineering. Directly on leaving school, 
I would have the engineering student pass his matriculation exami- 
nation, then go to a suitable works (using this word in its widest sense) 
for three to six months, then come to college for his three years' 
course, returning to the same or to а different works for some three 
months during each long vacation, and then finally serve a two or 
three years’ apprenticeship. I think that any manual work is best 
done in the time between school and college. Many teachers will 
probably support my view that an engineering degree course should 
extend over four years instead of three as at present—a view which I 
have advocated for many years, and to which I find that general 
opinion 18 now gradually trending. Every branch of engineering 
has to-day assumed a high degree of complexity. and I do not think 
that seven years is too long a period to devote to the acquisition of the 
necessary technical knowledge, whilst I venture to think that this is 
best divided up in the manner I have indicated. 


DISCUSSION. 


Mr. H. RorrE thought there was not enough of the commercial element 
in the training of students. Colleges dealt with the scientific point of 
view only, insufficient attention. being given to such things as fine 
measurements, the using up of dies, and the avoidance of duplication in 
patterns. 

Mr. W. B. WonTuiNaGTON (Derby) entirely agreed with Prof. Barr's last 
paragraph. It was absolutely impossible to lay down а hard-and-fast 
rule as to what was the best order of the college and practical training for 
every case, In his opinion it was best to take the college training before 
apprenticeship. А lad coming into his office was put on to structural 
steel work, so as to gain some practice in designing, and it was obviously 
better if the purely thoretical part of the college training had been 
obtained before he helped to make working drawings. He (the speaker) 
was assuming the lad had had a year in the workshop before going to the 
college. For the mechanical engineer the alternation was easier than for 
the strictly civil engineer. A year in mechanical works was self-con- 
tained, and could be broken off easily, whereas at the end of a year in the 
office а man had got into the swing of some work on which he was going 
out possibly, and if he then went to college for a year the thread would be 
lost, and he could not carry it forward so satisfactorily. Therefore, the 
sandwich system was not so applicable to the training of the civil engi- 
neer as it was to purely mechanical training. 

Prof. Tuos. TURNER (Birmingham) supported Prof. Barr's suggestion 
from another point of view. The question had been under discussion for 
many years, and no conclusion had been reached simply because the con- 
ditions varied во much. University students should have a certain 
amount of practical knowledge, so that they could understand what was 
being talked about; also a man going into the workshop should have a 
certain amount of theoretical knowledge so as to understand what was 
going on iu the shops. The two kinds of knowledge should grow together. 
Th. ideal case was that which would be adopted Бу a man with a son to 
tram, who owned works and also had plenty of money. There were many 
students of that character, and in such cases the whole of the vacation 
сои. if necessary be spent in the works. The sandwich system with 
three months’ courses answered admirably.: When the students met. 

A 
considerable amount of practical knowledge of the highest possible value 
was obtained in this way. There was no single road whereby practical 
t 


to insist upon the particular method. | 
Sir ALEX. BINNIE (London) had not the slightest doubt that engineer- 


ing education during the past 20 or 30 years had improved enormously.. 
He was sorry to say, however, that the way in which students were pre-- 
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in this country. 
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at the colleges was not conducive to their advancement as civil 
engineers. The training in the colleges was such as to make them purely 
mechanics. His experience a8 one of the committee selecting civil engi- 
neers for the Indian service was that while many were fully qualified from 
the academic point of view they had little knowledge of civil engineering. 
The words prevalent during the conference were “ workshop," ~ going 
into the workshop.” That was not civil engineering ; they should sub- 
stitute '* going out into the world." Young men came to him practically 
ignorant of the history of the profession. They were very good mechanics, 
they had been no doubt in the workshop, but of the broader views of the 
profession and the history of the profession they were totally ignorant. 
Their minds were not wide, and they were not fit to be civil engineers. 
As to what the education should be it was not for him to point out: he was 
only telling them the results. The education should be broad and wide 
in scientific matters and in what the old colleges and universities would 
call natural philosophy. He wanted to see men intending to be civil 
engineers understand geology, surveying and the outdoor use of instru- 
ments. Let a man go to а college and gain the largest and widest 
experience he could in that college before he attempted to commence 
his practical course. Practical work in the workshop was exceedingly 
useful, but not absolutely necessary. Riveting was very useful and 
necessary, but it was not necessary that a young man should go into & 
ghop and be а riveter. Sufficient learning to know when the riveting 
was well done or not well done could be acquired in very short time. 
Knowledge of actual masonry construction and earth-work was very 
important for civil engineers. The young men should study the works 
of their predecessors. They should visit many of the suspension bridges. 


‚ They should. read up the subject. They should study the Britannia 


Bridge, and see how Stevenson and Fairbairn had solved problems 
which met with success, also the Saltash Bridge, and there study the 
work of Brunel. They ghould also study the last masonry dams erected 
By studying the work of the masters of their profession 
they would themselves be seized with an enthusiasm for their work which 
could not be inculeated in any other way. 

Sir Francis RAEBURN said when they came to the question of the 
training of the ordinary constructional engineer he could not help think- 
ing there was not time for all of them to go through the mechanical course, 
What was required was a good general education. They should not 
specialise, - The larger part of them required university training, but 
whether thev could take seven years over it. as Prof. Louis desired, was 
doubtful. There were advantages in going through the workshops for а 
short time, but everyone could not afford the time. He would not go so 


far as to rule it out entirely. 


The three Papers, of which we give an abstract below, were 
taken as read, by agreement with the writers. 


WORKSHOP TRAINING AS A PRELIMINARY TO OTHER 
TRAINING IN ENGINEERING. 


ВУ J. ALEX. BRODIE, M.ENG. 


In introducing this gubject I have thought it well to assume that 
the vouth about to take up engineering ав à profession i3 of average 
ability and circumstances, about 17 years of age, that he has had a 
good general education, а Superior mathematical training. and pre- 
ferably ап experimental knowledge of one science subject. He 
ghould also have been trained to think for himself, to express his 
views clearly and concisely in gpeech, and to report in writing on any 
matter which may be put before him. If he has been accustomed 
to act as schoolboy captain or to work to the orders of his captain in 
gports and athletics во much the better ; and he should be encouraged 
to keep up his connection with healthy outdoor sports. 

By some it is thought that training n school and college workshops 
is of considerable value. and whilst this is. no doubt, better than no 
training in workshops at all, I take the view that workshop practice, 
to be of real value to the engineer who proposes to advance in his 
profession. must be conducted under commercial workshop condi- 
tions in which considerations of time, money, discipline, organisation 
and enterprise are factors of importance. 

At the age named, the youth should have sufficient strength of 
character and physique to take care of himself in the workshop at- 
mosphere, and he is yet sufficiently young to adapt himself to the 
dirty conditions of work, the muscular exertion, and the somewhat 
rough-and-ready manners of the workmen with whom he must learn 
to work on a friendly footing if he is to obtain their help and assistance. 

Probably all experienced engineers are to-day agreed that a period 
.of practical training both in shops or works and drawing-office is of 

undoubted advantage to the engineer, much increasing the value of 
his services a8 an assistant, and adding to the weight of his advice 
and opinion at a later stage in his career. - Important points for con- 
sideration are : (1) The class of workshop he should enter ; (2) the 
„class of work most Jikely to be helpful in his future career ; and (3) 
the length of time which can be given to works and drawing-office 
Mis tio result of experience I am firmly convinced that the best 
type of workshop js one in which the materials used and the classes 
of work done should be аз varied аз possible. If repair and main- 
‘tenance work is done 80 much the better. 


It will generally be found 
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that in a comparatively small works the youth’s ability will be more 
fully utilised, the necessity for quickness and accuracy more quickly 
brought home to him. and he will,also have the advantage of being 
more directly under the eye of the master. 

As against this view, it is often considered that training with a well. 
known firm more than counterbalances the advantages obtainable 
in a small general workshop, and it must be admitted that training 
in a great works, especially if followed by a pupilage or subsequent 
experience in one of the best offices, is still looked upon as а good 
introduction to the profession, particularly for those desirous of 
taking up work of a publie character. 

For the youth who does not propose to remain in the workshop it 
is not, I think, so necessary that he should learn to equal the work- 
man in his knowledge and ability to execute any one class of work as 
that he should acquire an intelligent knowledge of the processes and 
methods of treatment of the various metals and other engineering 
materials. Perhaps of greater importance than anything else is the 
ability to form a correct opinion of the capability of the men in a 
workshop, & knowledge of their methods of thought and work, a study 
ol the systems adopted to get work pushed through to completion, 
and generally such knowledge as will enable him to handle men ad- 
vantageously when occasion requires. 

The importance of obtaining some practical experience in à works’ 
drawing-office should on no account be overlooked. as efficiency and 
speed as a draughtsman, combined with some ability to design, has 
been the first step in the rise of many men who have advanced to the 
higher positions in the prefession. 

It should also not be forgotten that the young engineer may at any 
time be called upon to proceed abroad to take charge of works under 
conditions wholly unknown in this country, and, speaking from my 
own experience, I can say that the knowledge of workshop practice 
in materials such'as the metals, wood, stone and cement, together with 
drawing-office experience, have been of the greatest assistance in set- 
tling points of importance when away from the experienced and helpful 
friends who are generally available for consultation in this country. 

With regard to the period of time which should be given to 
practical work at this stage in the young engineer's career, ] would. 
wherever possible, allow for three years in works and drawing-office. 
especially if, as in many cases, it i8 necessary or desirable that the 
youth should, on the completion of the additional period of study. 
desire to get à start in an office or works in this country. Itis my 
experience that a youth with three years’ practical workshop train- 
ing as a preliminary to his college education would have much less 
difficulty in getting a useful start in the profession than the youth 
who only had a college training. In the one case. having obtained 
his degree. he is probably well worth starting at once on а small salary 
and should pay his way on any class of work. In the other case. à 
considerable time will usuelly elapse before he settles down to rea 
work, and it does occasionally happen that the University 320 8 
estimate of his own value as an assistant is not reached in practice 


What I understand to be the practical objection raised to the , 
acquisition of practical experience before taking a college cours’, " 
that young engineers are generally unable to keep up theit ability 
to study or to improve their technical education during the practical 
training in workshops. I number amongst my friends 3 large 
number of men who obtained most of their theoretical training whilst 
working the full workshop and drawing-office hours at a time when 
the facilities for acquiring such knowledge were not by any means 80 
general as they are to-day. I have consequently little sympathy 
with young engineers who cannot do s0, or with those who think 1 
necessary that young engineers should work a reduced number ° 
hours in the workshop so that they may be able to give greater time 
to study and to improve their theoretical work. It used to be, and 
is, I believe, still, the almost universal workshop practice, not to give 
important work to short-time men, and, therefore, à youth working 
short time is seriously handicapped in obtaining practical exper! nce 
of value. 

_ Short hours should not be allowed as a general practice, and though 
it may be a good thing to allow additional time for study, this shou 
be within the works or under some form of control. 1 4m aware 0 
many cases in which these well-intentioned allowances of time 101 
study have been abused, and I believe that even after a day's ba 
muscular work mental training may with advantage be continued. 
especially during the winter months, when little in the nature 9 
healthy outdoor exercise 18 possible. 
.. It appears probable that if our youths of to-day cannot or vill not 
stand the strain of the severe training which has in the past giv? 
_ good results, they will probably have to take а position behind those 
who are prepared to do во. It may on the whole be better that they 
should take up work better suited ‘to somewhat easy-going metho | 
and it cannot be doubted that there are many lines of life in whic? 
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WORKSHOP TRAINING AS A PRELIMINARY TO PRACTICAL 
TRAINING IN ALL BRANCHES OF ENGINEERING. 


BY PROF. J. J. WELCH, M.SC, 


young men can more easily апа quickly acquire both money and 
position than in the engineering profession. Even with hard work, 
deep thought, foresight, organising power. а, clear grasp of the situa- 


tion, determination, and strong common sense, success in engineer- 
Since 1867 much has been done to emphasise the need of proper 


scientific training, end few will be found to question the wisdom of 
the council of this Institution in insisting upon a high standard of 
theoretical knowledge in those desiring membership. Also, and to 
at least an equal degree, their emphasis upon the need of practical 
training commands approval. The desirability and feasibility of 
preliminary workshop training are the subjects which it is desired 
to open up for discussion by means of this note. 

In considering the latter subject the point of view of the employer 
must always be borne in mind, for, however desirable the training 
may be, it is the employer alone who can make it possible; and 
whole-hearted co-operation between the employer and the engineer- 
ing colleges is essential if the beat results ere to be obtained, and 
if the course recommended by the Committee is to be generally 
adopted in practice. 

In attempting to appraise the value of this preliminary training, 
it seems convenient to consider separately the case of those students 
who intend following up what may be summarised 23 general mecha- 
nical engineering, end those who intend to devote themselves to 
branches of engineering in which machinery is not so extensively 
employed. Deeling with the former case first, the student may, 
immediately after the period of preliminary training, desire to take up 
his college work, or he may continue his practical training in an oflice. 
In each case he would find the introductory workshop course helpful. 
Most colleges provide a course of study during the first year which 
is common to all sections of engineering, and the lectures on, вау, 
applied mechanics are more easily comprehended by those students 
who have seen at close quarters, and handled, the machines and 
details taken for the illustration of the principles. 16 goes without 
saying that these students find one great advantage of the early 
training in the ease with which they ean understand the allusions 
to technical details in the specialised courses. 

If, on the other hand, the student after his preliminary course 
goes into an office, he will, in all probability, be early introduced to 
specifications of work, and here again he will find his early experience 
useful in understanding the terms used. Ог he may be employed 
drawing out details end fixing sizes, and his work at the shop will 
enable him to appreciate dimensions and proportions much better 
then he could hope to do without that experience. 

Further, the lad who enters the works at a comparatively early 
age gets into closer contact with the workman, and the workman 
seems more willing to teach him at that stage than after the college 
period is passed. This close association in the works enables the 
student to grin the point of view of the artisan, a point of some 
importance to those who may subsequently be placed in charge of 
men. Then, again, this immersion into a commercial atmosphere 
immediately efter leaving school comes as a pleasant break in his 
&cholastie studies, introduces him to new interests, and enormously 
widens his outlook by the time he is called upon to take up his 
college work ; end he does so with a better appreciation of the goal 
towerds which he is tending then is possible to one without such 
preliminary training, It should. perhaps, be added that this early 
workshop experience is occasionally useful in convincing some voung 
men who thought of taking up engineering as a profession that they 
have mistaken their vocation; and they have been able to select 
some more congenial sphere without any important loss of time. 
The discovery of unfitness would probably not have been made sy 
esrly had the college training been taken first. 

For all these reasons, then, it is considered that an introductory 
workshop course for those intended jfor the general mechanical 
engineering profession 13 of distinct importance; and it is signifi- 
cant that è similar course is now insisted on for Gorman shipbuilders 
und engineers before taking their theoretical course at p, high sehool, 
“though formerly students were allowed to get their high-school 
treining without such practical experience, 

The length of training recommended by the Committee of this 
Institution seems adequately to meet all requirements; and it has 
been tound that periods very materially in excess of one ver, 
interposed between school and college, tend to make it difficult for 
the student to pick up again the threads of his interrupted mathe- 
matices] and other theoretical studies. 

Considering next the case of * civil " engineers and others not so 
closely associated. with the design and care of machinery, one speaks 
here with some diflidence on aecount of less intimate knowledge of 
all the conditions; but, remembering the incressing use of plant 
and machinery of ell kinds in all branches of engineering, it seems 


ing i8 not always assured. 
WORKSHOP TRAINING AS A PRELIMINARY TO PRACTICAL 
TRAINING IN VARIOUS BRANCHES OF ENGINEERING. 


BY J. M. MONCRIEFF. 


It will be of use to consider this question in the following form : 
What ought the student to learn during such a period of workshop 
treining, end how does the knowledge to be gained during this 
period. bear upon subsequent practical work in other branches of 
engineering than those concerned with the construction of machinery? 

In dealing with this question it is only possible to touch upon some 
of the more important points in en introduction to a discussion. 

1. The student will, or ought to, learn the value of discipline and 
the necessity of order, punctuality and continuity in work. 

2. He will acquire a personal knowledge of the various materials 
used in the manufacture of machinery. This personal knowledge 
15 entirely different from anything which сеп be obtained by any 
amount of reading or laboratory work. He will actually feel the 
materies as he works with them, and his knowledge, not only of 
what can be done, but of what can reasonably be done with them, 
will be greatly extended. 

3. He will learn the use of hand and machine tools, and how 
much ought reasonzbly to be done in a given time with their aid under 
ordinary commercia] working conditions. 

4. He will see the order in and foresight with which work is dis- 
tributed throughout the shops so as to ensure that the whole, though 
composed of innumerable units, shell all work to one common end 
with due regard to economy. ' 

9. By working at the vice, the lethe, the pattern-maker’s bench, 
in the smithy, in the foundry, or in the boiler shop or bridge yard, 
he will learn the various processes through which work passes, and 
he should become imbued not only with the scientific side, but, at 
this stage, still more importently with the commercial side of 
engineering work. 

6. By working side by side with workmen he will have the oppor- 
tunity of studying their charecters and modes of thought. The 
influence of an engincer who hss had such persona] contact is im- 
measurably superior to that of one who has merely had a bowing 
aequaintence with labour. The value of such personal contact is not 
confined to influence over workmen; it extends to subsequent 
business life when dealing with experienced engineers, whether con- 
sulting or manufacturing, end especially the latter, who, not seldom, 
make the criticism that such end such en engineer ** has no real prac- 
tical knowledge of the work. He is merely с paper man.” 

7. The student in the works should also begin to learn some of 
the limitations of the epplieation of science to practical work. It 
із, or ought to be. common knowledge that thet which on the surface 
eppeers scientifically desiroble mey be practically foolish and waste- 
ful both of time sad money. 

8. И the student's mind be of true engineering bent he will 
Unvenselously ecquire г knowledge of the reletive proportions of 
details of machinery end structure, end his eve and mind will be 
trained by the daily study of work which embodies the accumulated 
experience end extended study of others who are preceding him in 
the seme walk of life. 

9. А period of training in the practical side of mechanical en- 
gineering will impress on the student the great importance of accuracy. 

10. By working sctuelly et vice or bench or machine in a dividend- 
earning concern, the student is brought into personal touch with 
the money-velue of time, labour and plent, and is forced to realise 
that without full recognition of :uch топеу-у ие success in everyday 
life will not be ettained. 

ПІ. A thorough grounding in cH this valuable experience and 
knowledge is to be geined within the gates of à mechanical or struc- 
tural engineering concern, end а] within an ares of comparatively 
limited extent. No subsequent training on large works of construc- 
tion can so fully ond quickly and efficiently supply all the desiderata 
of training which has been outlined above, 

12. What important engineering work was ever carried out without 
the use of mechanical appliances ? 

13. Further, whet can be expected of a designer of machinery, 
ships, bridges, structural steel and ironwork, waterworks, gas works, 
electric plant or any other of the varied productions of engineering, 
it he has had no mechanical training ? The answer may be given in 
the words of a works manager, who criticised the design of some of 
the details of dock gates which his firm were carrying out to a con- ini 
sulting engineer's designs, as follows: ‘ The work might almost as | that in this case also a preliminary workshop training must be of 
well have been made of solid silver,” very distinct use, and it will be obvious, without special reiteration, 
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that some of the advantages claimed above are equally relevant to 
the “ oivil " engineer. | The preliminary course could be somewhat 
shortened, however, as compared with that for the mechanical 
engineer, and from six to nine months would furnish all the 


experience needed. 


DISCUSSION. 


_ Prof. J. M. MoNCRIEFF (Newcastl »-on-"T'yne) said that young men had 
the impression that when they had completed their college career they 
could look forward to employment. College authorities should not 
allow them to have this idea. Getting a degree was not work; they must 
get some practical knowledge. Young fellows could not be taken into 
the office straight from the college. There was, so far as he was aware, 
no commercial feeling behind the teaching in the universities. 

Mr. G. С. STONEY (Newcastle-on-Tyne) said the importance of pre- 
liminary work in the workshop was in weeding out wasters. ‘They were 
not all engineers. In his mechanical and electrical works they had some 
250 apprentices, and allowed as many as possible to go to college and come 
back. About half a dozen were away atatime. Of course, if all of them 
took such privilege they would not be able to allow it. 

Mr. C. W. Darcey (London) said it was a good thing for young men to 
get into the contractor’s office as a contractor’s engineer, and learn some- 
thing of the practical carrying-out of large works, also of keeping accounts 
of the cost of works. They should have three or four years’ practical 
training in England before going abroad. 

Мг. В. J. С. Reap (London) said in regard to civil engineering it was a 
great advantage for a boy to go into the civil engineer's office for a short 
time before going into the works. The boy should also have some college 
training before going into the office, and it would not then be necessary 
for him to be articled for so long as used to be the case. 

The CHAIRMAN (Mr. В. Elliott-Cooper), in concluding the discussion, 
said if they all had to be experienced in all things life would not be long 
enough. However advisable it might be for a young engineer to be 
equipped with every possible advantage it was impossible to give him 
that detailed instruction and practice which some speakers had su ggested. 
There was not time to become a mechanic if they had to work up the sub- 
jects necessary for a civil engineer. For the civil engineer who was going 
to devote his career to the construction of railways, harbours, docks, 
waterworks, municipal works and the like, mechanical knowledge only 
came in as an incident in the general practice. In regard to engineers 
going abroad, general engineering knowledge, a thorough scientific know- 
ledge to commence with and a thorough English technical knowledge 
fitted a man forany work no matter in what part of the world he might be. 
The knowledge which an engineer got with a contractor was most valu- 
able. In no engineer's office could be got that knowledge to deal with 
money and money values better than in the contractor's office. Several 
had spoken both for and against the sandwich system. He thought the 
college career ought to be taken before the practical career. It was 
practically impossible for а young engineer going into the civil-engineering 
branch of the profession so to dovetail the work from the college to the 
works and from the works back again to the college as really to enable him 
to gain any continuous knowledge either of the one or the other. The 
object of scientific education was to teach the natural philosophy which 
was to be put into practice later on in life. He did not go so far as to say 
that some practical training might not be sandwiched in. 


The sectional meetings being concluded, the Conference then 
assembled in the Lecture Theatre, with the President in the chair. 


Mr. А. Е. Yarrow said he did not propose the following as a resolution, 
but before the closing of the Conference he submitted that the Council 
might be asked, with advantage, to focus its attention upon the following 
points, which he had placed in the form of resolutions: (1) That the 
Council of the Institution be desired to use its influence in any way 
deemed practicable to secure & continuity of study between those public 
schools where the elements of science are taught and the universities and 
technical colleges, so that. pupils leaving such public schools be suitably 
trained to follow at once a college course with advantage, so that. as it 
were, the college course. may begin where the school training finished. 
(2) That with a view to facilitate the above, a closer connection between 
the masters who teach science in public schools and the Institution of 
Civil Engineers is desirable. (3) That the Council of the Institution 
should endeavour to induce the universities and technical colleges to 
adopt such terms of study, say, six months during the winter, so that the 

sandwich system " ean be adopted, if desired, which is not possible 
with the terms now customary. (4) That it is desirable that the Council 
should endeavour to produce some co-ordination between the college and 
the employers, by making a systematic inquiry from the employers as to 
the condition under which exceptional students properly qualified may be 
able to get practical training for a period of, say, 24 to 36 months on the 

sandwich system ” or not, when vacancies in such establishments occur. 

Mr. ALEX. SIEMENS said that some teachers were at a loss as to what to 
prepare their students for. They had evidently forgotten the conference 
about six years ago to which the Institution had sent delegates. The 
conference was called by the Board of Education for the purpose of laying 
down the syllabus of a standard examination which should be accepted 
by the universities as an entrance examination, and also by the various 
professions. That came to nothing because the schoolmasters could not 
agree what the syllabus should be. He did not know whether it would 
not now be the time to try once more. He was encouraged in that idea 
because just now а conference of surveyors of the whole Empire was 
sitting, their object being to see whether surveyors could not be made 
interchangeable, as it were, between the various dominions. That con- 
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ference came to the conclusion that guch a complete interchange would 
not be quite possible, but had drawn up a syllabus of an examination 
showing what general education would be required for surveyors to prac- 
tice anywhere in the Empire. He believed it was not impossible at the 
present time to draw up а syllabus for an examination showing the general 
education only, not specialised. A feature of their Conference was that 
all experienced people, teachers, employers and engincers, had warned 
them against specialisation. In regard to the scientific part of the educa- 
tion the object of that was expressed extremely well by Mr. Petavel in his 
second proposition. The fault of the young man who had a degree and 
who had come from college was that he knew everything better than the 
practical people to whom he came. 
knew nothing, then he was of use. In closing the Conference he had 
great pleasure in thanking the members, and especially the friends who 
had come and helped them in joining in the discussions, for their presence. 
He also had pleasure in thanking the chairmen of the sections for the 
great trouble taken in conducting the meetings, and not less the honorary 
secretaries of the sections and those gentlemen who prepared introductory 
remarks for the various sections. He was perfectly certain he also spoke 
with their concurrence in thanking Dr. Tudsbery and the staff of the 
Institution. 


He had to be convinced that he 


Mr. Siemens then declared the Conference closed. 
Ea а eet et 
ana 


ELECTRIC DRIVING OF TEXTILE MILLS. 


- The receipt from the Westinghouse Company's publishing depart- 


ment of a little booklet on loom motors reminds us of the progress 
which has been made in recent years with the electric driving of 
textile mills. 


Fig. 1.—PLAIN Overrick Loom For WEAVING SHORTING, CALICO, 
DoMESTICS, ETC., DRIVEN BY WESTINGHOUSE Тоом Motor, WITH 
SPRING BELT TIGHTENER AND PULLEY DRIVE. 


For years electrical manufacturers tried hard to introduce the 
electric drive to the textile industry but without success. М was 


not thet the textile manufacturers were ignorant of the claims put for- 


ward, or that they regorded them 25 chimerical ‘The real reasons 
militating egeinst the adoption of the electric drive were quite other 
then these. There wes first the foot thst the wealth gnd success 
which were, сла to some extent still ere. such happy features of the 
industry had been built upon. and until recently were being main- 
tained by the use of the cteam drive. 

The predominance held by the British textile industry. however 
was threetened, on the one hend, by the appearance in the field of 
new competitors, and on the other hand. of old competitors equipp 
with the latest and best machinery. lta proud position was felt to 
be slowly but surely slipping awy. and the familiar argument u5 
in favour of electricity 2s ageinst the mechanics! form of drive— 
arguments hitherto unsvailing—began to be effective when supple- 
mented by the experience of American and Continental competitor. 
who found that they were able to turn out better work and at less 
cost than with the old form of drive. But the application of elec- 
tricity to textile manufacture in this country received an unfortunate 
setback at the outset of its career—2 setback from which it was slow 


in recovering, and which had the effect of appearing to justify the 


more conservative manufacturers and of seriously disappointing the 

more advanced who had ventured to try the experiment. — 
When the first electric installations were put in British textile 

mills,a good many mistakes were made. The requirements of the 


industry had not been fully studied. The electrical engineers were 
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more or less ignorant of the peculiar conditions under which textile 
mills are operated, while, on the other hand, textile engincers were 
more or less ignorant of the capacity ала peculiarities of the electric 
motor. For instance, it wa3 not generally recognised in the early 
days that it is impossible to run medium-sized. open-type motors in 
the interior of textile mills unless they are specially designed, and 
arrangements made for ventilation by a supply of fresh pure air, or, 


alternatively, unless housed in а separate part of the building. 


Similarly the necessity of keeping cotton weste, &c., from the in- 


terior of the motor was only рогИгПу realised. 
The electrical firms found it necessary to give close study to the | 


new conditions. The field was a Іогре one, the prospects attractive, 


Fic, 2.——ANoTüER View or WEAVING SHED SHOWING Jan. p. Loom 


and, to their credit be it seid, they took it up vigorously, with the result. | 
that when the actual demends of the industry were known and 
catered for, success wes instantaneous, ond hes been continuous; во 
that it really seems as if the resistance offercd by the British textile 
industry to the cleims of electricity, г resistance stubborn and pro- 
longed, has completely collapsed, end one by one new mills are 
being equipped with, ond old mills гели у converted to, electric 
driving. | 

It is true that the textile menufecturer is very reticent to give the 
results following on the «pplication of electricity; partly, no doubt, 


from a natural desire not to &llow competitors the benefit of his 


experience ; but such testimony гз hes been allowed to leak out has 


been overwhelmingly in its favour, ond their very silence may be 
regorded гв indicative of its efficiency, since unfavourable results 
would soon produce a crop of complaints. 

The '* Factory Times,” a pzper entirely devoted to the intercst of 
the mill operatives, recently published the following note in connec- 
tion with the equipment of a weaving shed belonging to Messrs. 
Edward Hibbert & Co., of Hyde, with individual clectric drive for 
each loom. 

“ Electrically-Driven Looms."—'Th2 new shed recently built 
by Messrs. Edward Hibbert & Co., Greencroft Mill, is being driven 
by motors. Tho looms are running much quicker and steadier 
than they did under the ordinary system and the operatives are 
well s2tisficd with the alteration. The motors are so arrenged as 
to use а short belt and the drive ensures smoothness of running 


end prevents slips. 

Like the boy's beans in tho fairy tale, electricity hs extended 
itself immeasurably, and though the textile industry wes not the 
first, and is hardly likely to be the last, to welcome the advance of 
electricity, now that its success hes been fully demonstrated, and 
its claims carried to a triumphint vindication, there is very little 
doubt that the old cumbersome form of drive is doomed to disp!ace- 
ment in favour of electricity. in the same way as th» modern textile 
machine has displaced the primitive hind-loom, and for the same 
reason. 

The first obvious advantage in the driving of textile factorics by 
electric motors is naturally tho elimination of the cumbersome 
gearing, the long lengths of shafting &nd h^avy rope drives, and 
therefore tho first step in advance from tho old steam-driven factory 
was to instal motors of fairly large size driving groups of machines. 
This was called the “grouped drive ” system. It was, however, found 
that for certain classes of work, notably ring spinning and weav- 
ing, it was possible to obtain far more satisfactory results bv instal- 
ling a separate small motor to cach machine. This is called the 
“individual drive " system. In the case of many textile processes, 
some mill managers and others remain unconvinced as to the 
advantages of electrification, but in the case of weaving looms it is 


uow an accepted fact that the best possible method is tho individual 
electric drive. In the first place, it carries with it a great saving of 
power, since a standing loom uses no power, and everybody knows 
how frequently looms аге standing end how the power required to 
run countersh2fting bears a very large proportion to that required 
to run the looms: the lighting of the shed is also greatly improved, 
a3 no overhead belts remain. Although this is th» most immediate 
obvious advantage it is practically the least important. 

When considering the individual drive as a business proposition, 
we can assume (although the assumption is not really in accordance 


with the facts) that the cost of power remains th» same for the 


electrical and th? mechanical drive; then the only way to increase 
the net earnings of tho shed is by an im- 
provement in tho quality or in the quantity 
of the output, or both. 

The British Westinghouse Electric & Mfg. 
Co., in the handy little booklet which they 
hive issued on this subject, make th? claim 
that the individual e'cctric drives, properly 
installed, fulfils both these conditions; the 
motor speed is absolutely constant and 
thus gives tht smooth and even running so 
much sought after by ths weaving shed 
owner. This stexly turning moment and 
even running is impossible of attainment 
with a belt drive from a countershtft, 
because with the latter there is always a 
сегізіп amount of slip which is constantly 
varying, however stedy the prime mover 
may be. To a lesser extent the same is true 
of the rope drive. 

There is also with countershwfting a 
certain amount of slip, dependent on the 
emount of power transmitted, which does 
not exist in the case of the electric drive. Аз a result, a better 
quality of fabric is obtained from the elcctrically-driven loom. 

It is also pointed out that with the mechanical drive it is impos- 
sible to run the looms at th» maximum speed the material would 
stand, because this maximum would be continually exceeded owing 
to the variation in the speed. thus resulting in breakages, whereas 
the electric drive enebles a high speed to be atteined and thus 


materially incresses ths outpat of th? shed. 


Norors AT WORK. 


Ета. 3.—VIEW SHOWING BELT DRIVE ARRANGEMENT ON PLAIN 
OvEnRPICK Тоом. 


We reproduce herewith three of the illustrations shown in the 


Westinghouse booklet, and any of our readers who are sufficiently 
interested can no doubt obtain a copy of this publication by apply- 
ing to the British Westinghouse Elect 
Manchester. 4e 4. . у acres boo у tact | A 


ric & Mfg. Co., Trafford Park, 
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took, as an example, Eastern Pennsvlvania, 8" 
sidered that at the present time the best results—irom the 
point of view of economy—could be obtained, not by trans- 
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POWER SUPPLY DEVELOPMENTS. 


Electrical engineers are wont to look forward to a time 


when electrical power will be generated at а few mammoth 
generating stations—situated in this country adjacent to 
the larger coal fields, and in America and Africa, perhaps 
near big waterfalls. 
present time, have rarely been worked out in any detail, 
and when any attempt is made to draw up a definite 
it has usually been assumed that the whole of the power 
required in the 
mitted electrically. 
idea was suggested by Mr. К. DARLINGTON, of the Westing- 
house Company, in a Paper, of which an abstract appears 
elsewhere in this issue, read a month or two age before the 
National Electric Light Association. 


Such schemes, however, UP to the 


scheme 


various industrial centres will be trans 
An interesting modification of this 


In dealing with the power supply problem the author 
qd con- 


mitting the whole of the electrical energy required by the 
cities of New York and Philadelphia from the anthracite 
coal mines of Eastern Pennsylvania, but rather by instal- 
ling overhead lines capable of transmitting only about one- 
third of the total demand for electric power in those towns. 
Taese lines would be used for supplying from the coal- 
fields the long-hour load, whilst the existing steam power 
stations in the cities would deal with the short hour 01 
peak load. In this way Mr. DARLINGTON pointed out 
that three-quarters of the total output of units would be 
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industrial centre the plant capacity is reduced to a imini- 
mum, and although the fuel conditions may not bo the most 
economical, it is difficult to make out a clear case for trans- 


mission under these conditions. т 


generated at the coalfields, thereby rendering unnecessary 
the conveyance of the greater part of the coal at present 
required bv the existing stations. 

The distances involved are from 90 to 120 miles, and are 
similar to those separating London from the nearest coal- 
fields of this countrv. Here, too, the transmission of 
electric energy from the coalfields to the metropolis has 
been suggested, but so far there has been no practical 
result. The difficulty is to make out а case for transmis- 
sion of energv as against transport of coal. If the whole of 
the energy is generated at the coalfield, then there will be 
а loss of, sav, 10 to 20 per cent. in transmission. There 
will also be capital charges on the line, and there will be 
its maintenance, These losses and charges must show an 
advantage over the cost of carriage in the other case in 
which the station is placed in the industrial centre. A 
large station working with a good load-factor will require 
$ lb. to 4 lb. of coal per unit, or will generate, say, 650 units 
per ton. Thus, for every shilling per ton spent on transit, 
the fuel cost will be raised by nearly 0-02d. per unit. This 
may be somewhere in the neighbourhood of 10 per cent. of 
the fuel item and counterbalance a considerable part of the 
transmission loss when the station is placed at the coal- 
fields. "There remain, however, the charges in regard to 
the line, and the cost of the additional generating plant to 
supplv the line losses. 

In the suggested arrangement of a station at the coal- 
fields to handle the steadv load, working in parallel with 
stations ш the industrial area to take the peak load, the 
case 13 slightly different. Such а main station would be 
working at a very high load-factor and the coal per unit 
might fall to half the figure just given. Consequently, the 
units lost in transmission would be generated very cheaply. 
On the other hand, the peak load stations, owing to the 
character of their load, would consume a much larger 
amount of coal per unit, and although such stations would 
only generate, say, a quarter of the total number of units, 
the resulting inefficienev could not be neglected. 

Of course, something will depend upon the size of the 
stations and upon the character of the load. London and 
Birmingham, for instance, would differ largelv, leaving 
their positions out of account. The load in London is very 
largely of the residential type, whereas that in Birmingham 
would be more industrial. Looking forward, however, to 
the time when electrical energy will be very much more 
in use than at present, and when domestic applications 
are much more general, the question of peak loads will not 
be so Important, for such loads will tend. to disappear, and 


ABNORMAL PRESSURE RISES ON H.T. ALTERNATING 
CIRCUITS. * 


BY J. В. DICK, B.SC. 


Sinmary.—1n this article the author deals with the conditions under 
which *' resonance " appears in cables, and shows that most disturbances 
on networks are due to this cause. The oscillations which occur when the 
current is switched on or switched off are also considered. 


Mechanical Analogies. 

The expressions “ resonance” and “capacity effects" are 
popularly employed when dealing with all phenomena of this 
nature, although resonance often plavs bui ие part in their 
production. To the mains engineer their dangers are well 
known, and fortunately efficient safeguards are now available 
by which these dangers can be minimised. 

To deal first with the question of resonance, properly 
so-called, it may be stated that 1¢ is not, as a rule, the chief 
source of trouble on a terneting circuits. It is, however, 
capable of explanation in an elementary wav wiih greater 
clearness than some of the other kinds of pressure rises, and 
will, therefore, be first considered. Even in this case, ihe true 
physical meaning of the elecirical phenomenon cannot be 
appreciated, unless the general principle of resonance has been 
studied, in releiion to other forms of energy, such as mechanical 
vibrations and sound waves. 

In an electric alternating circuit the waves of E.M.F. and 
current produced by the generator are obviously of the nature 
of forced vibrations. Now, what are the natural vibrations ? 
These are produced by the discharge of а condenser or a circuii 
containing capacity, under certain conditions as to the amount 
of inductance and resistance associated with it. А concentric 
or multi-core cable system acts, of course, as a condenser, and 
if the resistance is small, ав it usually is, this condenser will have 
an oscillating discharge, with o natural period depending only on 
its own capacity and the inductance ш circuit. 

The algebraic relationship is 


99 


1 
Р LK ' 
where n is the frequency of the natural oscillation, L the induc- 
tance and К the capacity in series with ic. 

When capacity and inductance in series neutralise ezch other, 
giving resonance, the pressure at ihe condenser ierminals 
becomes much greacer than ihe supply pressure. Foriunatelv 
in mosi high-tension lines chis condidon does noc prevail, and 
the pressure rise due to resonance docs noo reach an забе 
value, which io might do, И В were infinicely smell Anocher 
reason why resonance effeczs ere che excepdon 15 thei the value 


Улп = 


usual values 


of n found froin ihe equation Эти -. | 
‘LIN 
М 


of Land К is so high— i.e., of che order 300 (о 2,000 periods ‚рег 
second, Аз | ели е Jerene supply is now me: lv given ай 
a frequency from 25 to 50, resonance wih che fundamental 
waves of che generacor № precacally поро. Bue the 


the main differences will be between night and day, or 


between summer and winter. The reason for the peak 


load station will then no longer exist. 

In fact, it is not obvious that the splitting up of a station 
working under good economical conditions into two stations, 
one working with the highest economy and the other being 
run under poor conditions, will give very much improved 
results, Apart from fuel economy, capital charges become 
all-important when the load consists of peaks, the running 
cost being but a small part of the total cost of generation 


in such сазез. By installing the whole of the plant in the 


alternator mav nov produce waves of exaec sine form, as has 
been assumed in (he explanacion given above, and ihe аса] 
waves may contain harmonics or overcones. 

These harmonies are live ripples on che fundamental wave, 
and, although of smell атре, ikeir frequency mav be 
3, 7, 13, or any odd multiple of times greater than ihai of the 


fundamental, and hence one of chem тау have a value which 


sacishes the condicions of resonance. 
Even when exact svachronisin does noc eXise between the 


fundamental waves (or one of ihe hsrmonies) and ihe natural 
waves, resonance тау still occur со а птеасег от less excent, 
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tance which has been first placed in series with ic. 


630 THE ELECTRICIAN, JULY 28, 1911. 


кые = 


ess with which these two values approxi- 

mate to synchronism. Frahm’s frequency indicator illustrates 
this, as there are always some reeds near the ene 1n actual svn- 
chronism, which vibrate wich the same applied frequency, but 
to а much less extent. 

The effec of load currents is to diminish the maximum values 
to which the voltage and current will attain under resonating 
conditions. This is not perhaps of great assistance to those 
who have to watch for possible breakdowns in the mains, as 
there will frequently be times of light load on certain circuits, 
which would offer favourable conditions for abnormal pressure 
rises. In a circuit feeding transformers through concentric 
cables, if the outer is not earthed or if the usual earuy connec- 
tion is accidentally broken and the swicch on the outer con- 
ductor is opened, the capacity becweenihe outer conductor and 
earth is then in series with che inductance of the aliernator and 
transformer and, given appropriacé values, resonance тау result. 


Prevention of Resonance. 

The safeguards to prevent injurious pressure rises of the kind 
described are briefly as follows. Mos: of them belong more to 
the generating department, and are oui of the conirol of the 
distribucion staff :— 

1. Employment of an alternator which gives practically 
pure sine waves and few or no harmonics. 
+2, Permanently earthing the outer av one or more places 
through a non-induciive resistance. This should be of such an 
amount, thas the rush of current through it is jusé sufficient to 
blow the fuses or trip the circuii-breakers on ihe inner, when a 
resonance rise occurs. 

3. When conneccing an uncharged main to a separate gene- 
rator, run up the laiter to the speed of normal frequency before 
exciting the fields. This avoids ihe possibilicy of resonance 
with frequencies (or harmonies of them) less then ihe normal, 
through which che generator voltage passes in running up. 

4. In conneezing an uncharged main io the "bus bars, to 
employ some form of charging gear such 2s thas used a; Depi- 
ford, or by gradually eucang out a non-induczive waver resis- 


depending on the nearn 


The best practical way of investigating ihe possibilities of the 
occurrence of resonance in any cireuit is not 0 aleulste the 
lues of Land K, bui ёо make use of the Duddell oscillograph, 
which will indicace for any conditions under which che mains are 
tested wheiher resonance is present in eny degree, or whe her i 
is likely to occur wich any modification of the condidons.* 


Pressure Rises produced on closing a Circuit containing 
Capacity and Inductance. | 

These phenomena are often loosely ascribed to reson- 
sace, which is misleading. To make use of a mechanical 
anslogv, ihey are closely. ekin to the impact- of a load on 
an elascie body. When. a weighs, 

w (Fig. 1), is applied gradually. čo 

ihe spiral spring suspended a£ P, it 

will produce an elongation equal to 

FA. The tension of the spring, 

equal to w, салу then be represenied 

bv che ordinace AK, and at anv 

ocher poing, L, during ihe process 
of's;reiching the сетом is given 

ы эш by LM. И now the weigh w be 
suddenly evsplied its porential 
energy, аз To falls, will be diminished 
proporcional £o wx FA asthe рош 
A, and this change of potential 
energy 15 represented by Ehe rect- 


B c p ngle АКЫК. 
Pie 4s > From Hooke’s law che work done 


ТЄ in stretching the spring a distance 
\ | А is represented by ihe triangle AFK. There 18 thus 2 
mlance of che poteit HORE db. 
RO i pote ris И energy represented by ЕЕК, which 
apperys as ktneite energy, mite be the velut volte wech 
at the point A, this kineile part will be 1. wr? fjg. Ё 

+ * s т = м - E І т. : 

The best English study of resonance from the theoretical and prac- 


tical points of view is to be found in Mr. M. B. Field 
рог ist fou Mr. M. B. Field's Paper, ©] 2 
Inst. E.E., June, 1303, Vol. ХХХИ, (See also ERRAN Vol. L ee 


corresponding terms in the electrical analogue—t 
containing capacity and inductance suddenly connecced to à 
source of constant E.M.F., are as follows :— 


MÁÓ—MMM— áo — — e D — —á 


The weight will chen continue moving, bué wich gradually 


diminishing speed uniil it reaches B. A this роте all che 
kinetic energy it possessed at А will have disappeared as part of 
the total work done in stretching the s pring from А to В. 


The fall of che weight from A to B is equivalent to а diminu- 


tion of its potential energy of x AB, represented by the rect- 
angle AKCB. This is one paro of the work done in siretching 
the spring, and ihe balance of ihe work done, shown by the 


triangle КС) = ЕЕК, 15 supplied. by che kinetic energy whch 
the weigh: had stored up in it æt А. 


I; will be seen from the diagram that ihe ordinate, which 


gives the tension of the spring ae any pomt, is BD ai B, andis 
equal to місе AK, which represented the normal tension due 
to а weight steadily hanging on the spring, and thes it can be 
sated generally thee the cension produced by en impact or 
suddenly applied load 15 twice chat due to a steady load. 


In order со siudy the close resemblance which this mechanical 


example bears io the effect produced in à condenser when sud- 
denly connecied to a supply at сопы potencial, 19 10 best to 
write down the equacion represencdng che stere of things when 
che weigh? in из fall has reached che point А. 
servecion of energy gives av once the following талон мир :— 


The law of con- 


Loss of potential energy 2; A= work done+kinecic energy. 


Or if ЕА=х, 


er Mr E ГРИТ 


As A is ihe normal posicion, when ihe weighs 18 craduelly 
applied T =w, and it follows diat the kinecic energy, when ihe 
weight is travelling past that point, 15 equal to ihe work already 
done. At B the velocity v—0, and, cherefore, T=2w. The 


e.. a Circuli 


Weigh’, w=voliage of supply, E. 

Tension, T —voliage on condenser plates, V. 

Displacement, х= quenticy of eleecrieicy, Q. 

Velocity, v (=dx dt) = current = dQ/dt =C. 

Mass, w/g=induciance, L. 

On application of the E.M.F., E. efter а very smell inzerval of 
time (so small chai E may be supposed conscent томо, 
whatever iis law of veriacion), the condenser will be charged 10 
а pressure V, so thet 
EQ=IVQ PUG Зое (2) 
(n. 


by transposition of фе mechanical егин mi che естой 
м ЛС 


At ihis siage of charging, the “ potential er ee 
energy " pari is equal io the Каслс or eleccromegnetuc 
energy " part, and V = E, bui the charging curreny C, chen at ИЗ 
maximum, cannot stop suddenly, and only dies down io 209 
when the pressure V across the condenser is equal to ewice the 
supply pressure Е. This can be seen from equaiion (2), for. 
when C=0, V —2EK. 

In sising this possible maximum the resis;once of 
has been nesleczed, so ihag, In practice, а less surge of pre 
then 2E is to be expected. 

The rise will also be Jess then twice che maximum хое 
when en ekerazibug current is employed, И che phase ore 
volage. a che insient of мине on, is noc possing Ио 
its maximum value | £5 

Reverting to ihe mechanical exemple, 18 can һе ver 
experiment chao the weighs afier из displacement i 
vibrate гоп che mesa posicion A шей friezional lesses finally 
bring 16 to resi et А. й 

In а similar manner ihe pressure in che condenser will | 
la;e between zero and double che normal velue, until 1t ulti- 
mately reaches the latter. These oseillecions of pressure i 
very rapid, and have the natural frequency of ihe circuli. a 

This can be proved by reference to equazion (2). Ai p 
mean position {ОУ = 1LC?, or electrostatic electromagnet? 
energy, but since Q КҮ, where K is ihe capacity in farat”, 


КУ? И, 


"Lu EM a 
от, c-v/ куу ұт, РЕЛ. 


«he circutt 
gure 


oscil- 


В 
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natural oscillations of the line. These oscillations are quickly 
damped down by the losses due to resistance, hysteresis and 
eddy currents. Pressure rises of the kind described, being 
direcily proportional $0 the current broken, may reach dan- 
gerous values when the current is very heavy, such as thé pro- 
duced by a shori-circuit. It will also be recognised from the 


expression V=C JJ - that the pressure rise will be accentuated 


the moze the inductance and the less the capacity in the circuii. 
High inductance means greater eleciromagnecic energy, and 
smell capacity means a high voltage when the elecirosiacic 
energy 4KV becomes equal to the electromagnetic. In under- 
ground systems with high capacity ihe dangers from this kind 
of pressure rise are less than on overhead lines, wich small ezpa- 
city and a good deal of inductance. The safeguard т breaking 
ordinary load currents lies in the use of oil break swiiches, 
which have the remarkable property of interrupting the eirceuie 
exacily ei the moment when the current is zero, or when ihe 
energy is entirely in the electrostatic form. А condenser con- 
nected across a switch or fuse will tend to break the are 
immediately, because the condenser behaves, until charged, as 
a momentary short-circuit to the arc; lead-covered cables may 
act as condensers in this way. On some of the long transmis- 
sion lines in America it is found to be easier to work with high 
voltages than with those relatively lower, because the current, 
being less with the higher pressure, the effect of breaking the 
circuit is not so disastrous. To guard ачат the eflececs 
of a short-circulé is not such an easy maceer, às а pressure 
surge is bound io occur. In order to prevent the high 
pressure due to this or to resonance from damaging the insuls- 
tion between the inner and the earthed conductor, possibly атой 
number of points, some form of lightning arrester раз co. he 


employed. 


But the current C in a condenser of capacity K in a circuii 
whose frequency is n 15 
[rens С=К\?лп.. . . . . 4) 


Thus, to satisfy (3) and (4) it 1s necessary that 2n = v4 xL 
which has already been shown to be true of the natural fre- 
quency n. 

The preventive against the injurious effects of pressure surges 
of this kind is to switch conceniric cables into live systems, 


gradually, through а non-inductive resistance. 


Pressure Rises on switching off Heavy Currents. 

These also are frequently spoken of as being due to resonance, 
but although oscillations are produced when a heavy current is 
broken, there can be no resonance as the original forced vibra- 
tion has ceased with the breaking of the current. 

The mechanical analogy is not quite so simple in this case. 
Returning to the spiral spring and weight, suppose the latier to 
have a forced simple harmonic vibratory movement, so thai 
it was doing work against an external force conforming also to 
the S.H. law. If this force be withdrawn, when the speed isa 
maximum-—that is, when the weight is passing through its 
mean position—the kinetic energy it possesses must find an 
outlet in stretching the spring. The amount of stretching will 
depend on the mass and ihe speed. If T is the final tension in 
the spring, when the mass comes to rest after a displacement, 
х, the work done, 4Тх, must equal the kinetic energy stored up in 
the moving mass 4т5?. To utilise the energy equation 
4Tx=}mv* for an electric circuit, consider a large alternating 
current C, with a frequency n, passing through a circuit con- 
taining an inductance, Г, and а capacity, K, and a resistance 
small enough to be neglected as a first approximation. An 
interruption of the current C corresponds to the withdrawal 
of the external force in the mechanical analogy, and should the 
phasal value of the current happen to be at its maximum the 
electro-kinetic or electromagnetic energy № possesses may be 
very large, as ii is proportional to the instantaneous value of C?. 
Thus, the electromagnetic energy equal to LC? has no outlet 
excepi in charging the condenser of capacity K, formed by the 
conceniric conductors. 

The condenser will finally be charged to a potential У, when 
all the electromagnetic energy is converted into the electro- 
static or “ potential" form. Its value corresponding to 3Tx 
&bove will be AQV (and since © = KV) —4KV?. The amounts 
of these two alternative forms of energy must be equal—4.e., 
JKV?—]LC?, and they will oscillate from one form io the 
other with a frequency which is the natural frequency of the 


ELECTRIC PROPULSION FOR SHIPS. 


The trie] trip of the * Electric Are," mentioned in our notes д, few 
weeks ago. marks an important step in the application of clectric 
power to the propulsion of ships. The © Electric Are ^ hs been 


circuii. 
Ii will now be clear that the phenomenon cannot be one of 


resonance, as the forced oscillations cease entirely when the 
circuit is broken. 

А happy analogy of the effect produced by the stoppage of a 
large aliernating current is that of striking а blow on a tuning 
fork. A large proportion of the work done by ihe blow will 
appear as vibrations of the tuning fork, which, of course, will 
have their natural period. In contrast with this is the reson- 
ance phenomenon of the sympathecic vibraiziton of two tuning- 
forks of the same pitch when only one of them has been sez 1nco 
vibration. 

The relation 4KV?-- 4LC? is different to that found for the 
case of closing a circuit, inasmuch as C is now the independent 
variable—ih^i is, 16 may have а wide range of values depending 
on the external energy it had been furnishing. | Whatever 


value C may have, B 
or V= E, 


V2= C2. L 
K 
®nd thus V, the additional rise in pressure on breaking the 
current, C, will be proportional £o its value, and will depend also 
on the electric constants of the line. As already shown, when 
КУ? «4LC? is ihe condition characteristic of the circuit 


E 
= C ues Ач) 
C kv 1. KV2zn, 


or, пп = y 1/& L—that is to say, n is the frequency of the 
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Fro 1.—Tue “ELECTRIC Anc." 


equipped by Messrs. Mavor & Coulson, and is fitted with alternating- 
current machinery, the system adopted being that devised by Mr. 
Mavor. The vessel, which has been constructed by Messrs. MacLaren 
Brothers, of Dumbarton, is shown in Figs. 1 and 2. It is 50 ft. long, 
ita beam being 12 ft., its moulded depth 7 ft. 4 in. and its maximuin 
draught 4 ft. 6 in. 

The power equipment comprises a petrol engine of 35 p.u.r. which 
drives a three-phase alternator, whence current is supplied to. an 
alternating-current motor on the propeller shift. The vessel was 


o 
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erience might be gained in 


constructed and equipped so that ex] | 
of alternating-current 


application and in the handling 


details of | 
ling to instal electrie propulsion on à larger 


apparetus before proceet 
acale, the designers claiming 


alone suitable for transmitting large powers at sea. It may here be 
mentioned that the experimental equipment in every % ay came up 


| 
] 


that alternating-current motors are | 
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| the navigator actually performs the switching Operations, the engi- 


ely attending to the running of the plant. An indicator is 


fixed in the engine room showing the position of the telegraph. 


This method of control dispenses with resistances and auto-trans- 


formers for regulating the current and voltage supplied to the motor ; 
the only resistance required is in the exciting circuit, where the cur- 


nt 13 comparatively small and the resistances are of a compact and 


to expectations. ri 

The “ Electric Arc," being intended for short trips on coastal ser- simple character. Any exact 

vice, only one engine and one propeller are used, and as the vessel | adjustment of speed may be 

3 equipped purely for experimental purposes, the engine room 18 | dealt with by controlling the 

left open, and no other use is made of the accommodation alt. speed of the engine or the 
The electric motor ‘nstalled has no brushes or slip-rings, and is of \ exciting current. 

the “ multiple wound " type, 8-pole and 12-pole windings being used. \ The economy of the arrange- 

3 Р | ment in the demonstration 

б 0 Бей: ше 10 15 | equipment was limited by the 

= —— e \ small iize of the plant and by 

1 | the shallow draught of the 

i | Л boat, necessitating а cont. 

a | | paratively small propeller; 


notwithstanding those limi- 
tations, the efficiency of the 


n De. = LES т ei gu i" [= | т 1 - 

oe | s4 T — =- e € б О € © e ol ctrically-driven propeller 
и I X^. Wa РЕА of large size and slow speed 
| = 1 Jd 1. | js. Messrs. Mavor & Coulson 
| n А и = claim, such as to compensate 
Iw == 1: = J for the loss in transmission as 

| i LL mp | Е E Е я y Я 
S| ) i. —À- ———————— ее ——Є— Seen т compart d with the direct- 
mE applic оп of the power toa 
oe i n high - вр ed propeller. In 
larger vessels the economy 


Accomcdation Plan 


Fig. 2.—ARRANGEMENT OF MACHINERY FOR PETROL ELECTRIC LAUNCH, 


is more pronounced, and is 
Oc important at full speed. At 

К the lower speeds tho economy 
is more conspicuous. and m 
cases where the ship js re- 
quired to operate at widely 
differing speeds the economy 
resulting from the adjustment 
of the operating plant to the 
power required amounts to 


The gencrator also has two windings (four-pole : i 

нен 80 nas s (four-pole and six-pole) corre- | æ saving in favoure —— R x 
о with those of the motor. and the various speeds are obtained At d C us os E bog hs per attained 
е в. кзы id E p чн! oe ү е for two runs over a ensured iile was 8 miles per hour, and whereas 
ee cr ;LECTRICIAN). The exciter for the | the buil m : RAO drive the 
сме вн on top of the Tetter, ав is driven by belt rom | vewe ides estimated that 43 mee, wond be ie rm i 

12 main snr ssel at T , the ge-DOW 
` i , E : ei ` ha 
The cont ar is a a ; ML engine was 35 B.H.P., givin 94.7 н.р. at the pro eller, showing t . 
as well as уы D onm d dT although th» loss in оеша at this low as 18 considerable it 18 
о f Я | | DU x e LE іепсу. 
and motor windings (Fig. 3) gives the full speed of 8 miles per hour, more thin compensated for by the saving m propeller efficiency 
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Fic. 3. — DIAGRAM OF CIRCUITS ON THE 66 ELECTRIC ARC.” 


and the second combination a speed of about 6 miles perhour. The 
control is by two switches, one varying the excitation of the elter- 
nator field, and the second, which is interlockcd with the first men- 
tioned, controlling the current supply to the motor windings, во аз 
to give two speeds ahead and astern. These switches are operated 
directly by chain connection from the ship's telegraph on deck, so that 


AOD A, АА 


Stopping. starting, specd-changing and reversing were carried out very 
successfully. а feature being the case and promptitude with which the 
vessel could be made to go ahead or astern at will, owing to the contro 
of the machinery being in the hands of the navigator on the bridge- 

| Fears had been entertained that the manipulation of an sadi 
tional group of mechinery concerned only with transmission would 
complicate the engine-room operations, and consequent. 
required for performing them, but, on the contrary, the operations 
were stated to be more simple than those at present necessary, - 
engineer's duties being more definite and continuous, in that his prime 
attention is devoted to kceping his machinery lubricated end running 
at a constant speed. | | 

In the tests оп tho electric plant previous to its install 
the motor was connected up to the generator. the two win 
found to divide the current between them approximately as expert 
—viz., four-pole 43 amps., six-pole 29 amps. The power factor a8 
measured by wattmeter was found to be 0-79 for the 12-pole NH 
ing at about three-quarter load, and 0-88 for the eight-pole winding èt 
about three-quarter load. The times taken to change th? speed of 
direction of rotation of the motor were then measured, and were foun 
to vary between 25 seconds from full speed in one direction to fu 
speed in th^ opposite direction, to 8 seconds from rest {0 half spect. 
and 5 seconds from full speed to half speed in the same direction. 
was found necessary to increase the exciting current from 39 amps. t? 
70 amps. in order to obtain these results. 

———— 

Street Lighting in Chicago.—Figures given in the ae 
annual report of the department of electricity of Саро 7 
that the total number o. publie street lamps ! DM 
December 31, 1910, was 37,994. Of these 12,366 were munie 
arc lamps, 893 rented arc lamps, 11,990 gas-mantle lamps 54 
gas flat-flame lamps and 7,319 gasoline lamps. The cost of ju 
arc lamps is £15 а year and municipal arc lamps #12. 8s a Ye?" 
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PHYSICAL SOCIETY. 


At a meeting held on June 30 at the Imperia! College of Science. 
Prof. H. L. CALLENDAR, F.R.S., President, in the Chir, 

A Paper on 

| “The Capacity Coefficients of Spherical Electrodes ” 
was read by Dr. A. RussELL. 

Formule have been given by Poisson, Kelvin, Kirchhoff, Clerk 
Maxwell and others for the capacity coefficients of sphorie»! con- 
ductors at appreciable distances apart. With the exception of 
Kirchhoff's formule, those formule ато rarely, if сусг. used in 
The author shows how th» remainder after computing 


practice. 
a few terms of Kirchhoff's series formule can be easily found. The 
This 


range of their usefulness is therefore considerably extended. 
extension makes it possible to simplify very epprecivbly tho author's 
formule for the ease, when th? spheres are close together. Hence 
he shows that the numerica! computation of the cap city cocflictents 
can be easily made in all esses. Applications showing how the 
роет в, the eapacities and the ezp:eity currents of sphoric! 
electrodes can be caleulated are given. A simple method of meking 
a variable air condenser whose capacity in every position can be 
easily calculated to any desired accuracy 15 2!so given. 


An Exhibition of the 
| Benko Primary Battery 


was given by Mr. W. В. Cooper. ‘Severe! types of the 
battery, the invention of Mr. Stephon Benkö of Buds.Pest. were 
exhibited. This battery depends essentis!ly upon the use of а 
porous carbon electrode in the form of a pot (open «t the top) which 
is surrounded by a closed lead chell. The clectrolyie (a biehromate 
solution) is fed into this sh under è suitable head to give a 
flow of 4 litre, or more, рог hour por cell, It passes through the 
carbon to the zine, wheneo it is removed by an overflow pipe. 
Polerisation is thus reduced to a minimum and remeins constent 
for а, given current, provided the cell is not overloaded. Tho size 
of cell referred to is 9] in. high overe!l, 61 in. long ond 13 in. wide; 
it weighs about 10 lbs., excluding the tènk for clectrolytc. end will 
give a steady current (depending upon the strength of the clcctro- 
lyte and rate of flow) up to, зз. 25 amps. et 1-5 volts. The interns! 
resistance is below 0-01 own. There is no * mess " and no difficulty 
in keeping the apperetus in order. The cell is therefore very 
suitable for laboratory use or work whore the cost is not of prime 
importance, Various typos are being mado eccording to th» work 
required, and these include calls which depend for their action upon 
diffusion as distinct from г stesdy flow. 

Mr. С. L. AppENRROOKE asked whether the contact between the lead 
and the carbon remained satisfactory over a long time. 

. The Астнов replied in the affirmative so far as his ex perience (extend- 
ing over 15 months) had gone. 

The Prestpent inquired as to the maximum number of watts that 
could be taken from the battery continuously, and whether, weight for 
weight, more power could be taken from it than from accumulators, 

The AUTHOR replying to the first partof the question said about 25 to 40 
watts, depending on the solution, and stated that, excluding the reservoir, 
2-4 to 4 watts per pound could be taken from the battery as compared 
with p watt (8-hour rate) up to 24 watts (automobile cells at 5-hour rate) 


for accumulators. 

Mr. W. DcppELL asked how the battery would compare with accumu- 
lators for giving a steady current of the order of 5 amperes to І part in 
5.000 or so.  Accumulators could only be relied on to keep steady to 
about l part in 1,000. | 

The AvTHOR said he could not reply definitely, but he would expect 
a better result from the Benkó battery bulk for bulk. It would be 
necessary to maintain a constant temperature. teplving to other speaker: 
the author stated that the IZ. M.F. of a diffusion cell beg in to fall afte: 
10 hours’ use, and that the electrochemical efliciency of the zine ша 
Benkö cell was about the sam» as in an ordinary primary cell. 


опко 


CORRESPONDENCE. 


THE EDUCATION AND TRAINING OF ENGINEERS, 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : It is not my intention to attempt to raise a controversy 
on the discussion of this subJect just held at a Conference of the 
Institution of Civil Engineers. I merely wish to draw attention 
to а matter that seems to have been taken for granted in the 
discussion, but which. in actual practice, has little real existence 
—viz., the technical training of engineers. 

Now, the technical training of engineers in this country 1s 
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by no means general. True, there are numerous universities 
and colleges with properly-qualified siaffs and well-equipped 
laboratories for imparting technical training in all branches of 
engineering, but what advantage is taken of them ? Consider, 
for exam?le, the university colleges alone. What is the average 
number of students attending lectures in any one of the engi- 
neering faculties ¢ In many of the departments scarcely a dozen 
students reach the course т the final year, and in many colleges 
this number would have to be halved. Again, of those who do 
successfully pass through such a course, how many are able to 
find work in their own faculty—so Не is the demurd for 
college-trained men. 

On the other hand, think how great in proportion 15 the 
number of men—fully qualified to go through a course of 
study—who take up the engineering profession by entering 
the works directly on leaving school and never trouble 1n the 
least about a technical training, except perhaps by actend ng 
a few evening classes. Under such cond'tions, does it not seem 
ludicrous to ¿peak of technicallv-trained men in eagineering 7 

If Germany be taken аз an example, it may at олсе be asked 
what schoolboy in that country ever thinks of becoming an 
eagineer without passing through a technical university? 
Even foremen and artisan apprentices frequently attend full- 
time courses at а technical school and receive а scienitfic 
training much superior to many in England who possess both 
means and ability to go through an academic course. 

Now in the medical or legal professions there are prescribed 
courses which candidates are expected to go through. The 
engineer, however, reaches no such status—for him a technical 
training or even a practical one is not obligatory, though, since 
the latter usually appears more promising, 16 is mostly adopted, 
whereas a lack of the former seldom afflicts disabilities, and 
is generally neglected. | 

To sum up the position of the college-trained candidate for tho 
engineering profession in E»gland at the present day, it is little 
exaggeration to say that the college man usually gets a very poor 
return. for his outlay. In comoetition. with the non-college 
man, he is frequently at a disadvantage by losing three valuable 
years or so, unless he 15 lucky encugh to fall in with some 
enlightened employer. The college training. must often. be 
regarded as an educational luxury, sometimes fashionable, . 
seldom necessary. An engineering degree seldom carries any 
advantages with it, roctal or otherwise, except perhaps in 
teaching. Even the Engineering Tustitutions make little of 
academic attainments, or distinctions, except in so far as they 
accept them as certain standards of knowledge. 

Until the de nand for technical mea increases, then, it must 
not be wondered at that co шалу engineering apprentices 
entirely neglect the scientific side of their training and content 
themselves with a few evening classes or private study and 
experience for obtaining the minimuin of technical knowledge 
they require, —1 ain, &с., | 

Birminghain, July 20. STANLEY P. SMITH. 

[We refer to this letter in the Editorial Notes.—Ep. Е.) 


CAPE OF GOOD HOPE ELECTRICITY SUPPLY 
ORDINANCE. | 


On June 7 last the Deputy Administrator of the Cape Colony promul- 
vated an Ordinance regarding electricity supply, of which the following 
is a full abstract :— ` : Ў 

1. In this Ordinance the following terms shall, unless the contrary 
Intention appears, have the meanings hereby respectively assigned to 
them: : : 

" Local authority " shall mean: (а) The council or board of commis- 
siiners of any municipality, borough or corporate town. (b) The board 
of management of any locality in which the * Villages Management Act, 
ISS]." or any amendment thereof is in operation. “ Undertaker " shall 
mean: Any local authority, company, body, or person supplying, em- 
ploying, or distributing electricity for publie purposes within the area of 
a local authority. 7 Public purposes " shall mean any public scheme or 
system providing for : (4) The application of electrical energy for lighting 
or other purposes to or in connection with any street. plaice, hall, building 
or structure belonging to or subject to the control of a local authority. 
(b) The supply of electric light or electrical energy for private purposes tq 
consumers generally within the area controlled by any local authority 
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(^) The application of electricity or electric current as а motive power for 
tramways, lifts, cranes and other like purposes within the area controlled 
by any local authority. 

2. The supply and employment of electricity for public purposes shall 
in all respects be subject to the provisions of this ordinance and of any 
regulations in force hereunder. 

3. Notwithstanding the provisions of any law to the contrary: (1) No 
undertaker shall supply or employ electricity for public purposes without 
the written consent of the local authority and the Administrator. (2) No 
local authority shall grant an electric lighting or power concession, or 
enter into or renew any agreement for or in connection with the supply 
of electricity for publie purposes, without the written consent of the 
Administrator. (3) No posts or standards shall be erected in, nor wires 
laid aeross or under, any street whatever, within the area controlled by a 
local authority for the supply of electricity for public or private purposes 
without the consent in writing of such local authority. Provided that 
nothing herein contained shall affect or abridge any of the existing rights 
of the Government. 

4. Before any proposed undertaking (or extension of or alteration to 
any existing undertaking) the total cost of which is estimated to exceed 
$ percent. on the total outhty on such undertaking, or where such amount 
is Jess than £100 for the supply of electricity for public purposes by an 
undertaker, is commenced within the area of any local authority other 
than the town council of Cape Town. the scheme, with proof of the consent 
of local authority. plans and specifications and all details of financial 
arrangements shall be submitted to the Adininistrator for his considera- 
tion and approval, and no work shall he done upon or in furtherance of 
any such proposed undertaking. extension or alteration until the Admin- 
istrator shall have intimated in writing to the undertaker proposing such 
undertaking, extension or alteration, that he is satistied that such scheme 
is suitable and the best practicable. The Administrator may at any time 
withdraw any condition imposed under the provisions of this section. 
If any condition imposed under the provisions of this section is not com- 
plied with, the approval of the Administrator may be withdrawn by him 
and any undertaker who, after notification of the withdrawal of such 
approval, shall wilfully perform any work in execution of such scheme, 
shall be deemed to be guilty of an offence against this ordinance and shall, 
on conviction, be punishable as hereinafter provided. 

5. All charges hereinafter levied by any undertaker within the area of 
any local authority other than the town council of Cape Town for the 
supply of electric light or electrical energy for private consumers shall be 
in accordance with such tariffs and conditions of supply as may be ap- 
proved of by the Administrator, and no charges levied under any бат 
or conditions not so approved shall be recoverable. Such tariffs and 
conditions of supply shall be submitted for re-approval by the Adminis- 
trator at intervals of not more than «even уеатк. In respect of any build- 
ing or premises owned or occupied by the Government within any area 
supplied by any such undertaker, the price and extent of the supply shall 
be subject to mutual agreement, but the rate shall not exceed the lowest 
charge to any private consumer within such area, or to any local autho- 
rity. Provided that in considering charges, due regard shall be given by 
the Administrator to local conditions. 

6. Subject to the provisions of this ordinance, any loca] authority may 
contract with апу other local authority for a supply of electrical energy, 
or for public purposes, provided that when the boundaries of the con- 
tracting local authorities are not co-terminous, all work necessary to be 
done within the area of any intervening Jocal authority or rural or divi- 
sional council shall be subject to any directions and conditions that may, 
with the approval of the Administrator. be given or imposed by such 
intervening local authority or rural or divisional council. 

7. A local authority shall have authority. subject to the Administrator's 
approval, to purchase land for the purposes of providing for the supply 
of electricity for publie purposes, and to borrow such money as may be 
required for the purpose of carrying out any Scheme or undertaking or 
any alteration or extension of any existing scheme, for supplying elec- 
tricity for publie purposes, or for the purpose of acquiring the whole or 
any portion of any existing undertaking the property of another. 

8. The Administrator may make, alter or repeal regulations in connec- 
tion with the application by undertakers for approval of schemes for the 
supply or em ployment of electrical energy for public purposes, and the 
submission of schemes in connection therewith ; the precautions to be 
taken to avoid interference with other electrical apparatus or works ; 
and (save within Cape Town) the control of the execution and the carry- 
ing out of approved sehemes by undertakers; the inspection of all works 
in use in connection with any undertaking for the supply of electrical 
energy for public purposes, and the holding of any inquiries for the pur- 
poses of this ordinance ; and the conditions upon which consumers shall 
be entitled to a supply. and generally for the purposes of this ordinance. 

9. Any local authority which is an undertaker, or in whose area an 
undertaker earries on operations, may make, amend or repeal regulations 
for the purpose of controlling within its area the distribution of electrical 
energy on private premises, with power to cut otf the supply on failure to 
pay any charges due to the local authority in connection with such supply, 
or when such supply is no longer required, and to recover the expense of 
cutting off such supply, and providing for inspection ; also where the local 
authority controls any tramway system, for the management of trams. 

10. H electricity is supplied or employed for publie purposes in contra- 
vention of the provisions of this ordinance, or if any act 18 committed in 
contravention of the same. any person or persons responsible for the 
offence shall each be individually liable to a fine not exeeeding £100, and, 
in addition, to à penalty not execeding £5 for each day during which the 
offence is continued, after notice thereof in writing has been given by the 
Provincial Secretary or by the local authority within whose area such 


undertaking is carried out. Any person who unlawfully and maliciously 
injures or interferes with any works connected with the supply of elec. 
tricity for public purposes shall be guilty of an offence under this ordi. 
nance, and shall be liable to a fine not exceeding £100 or to be imprisoned 
with or without hard labour for any term not exceeding one year, or to 
both such бле and imprisonment. Апу person who contravenes any 
regulations made by the Administrator or by the local authority shall be 
liable to a fine not exceeding £20. or, in the case of a continuing offence 
after due notice has been given, to a daily penalty not exceeding 40s., or 
where such finc is not paid to be imprisoned with or without hard labour 
for a period not excceding three months, or in the case of a second or 
subsequent offence for a period not exceeding six months. Any person 
who fraudulently or maliciously abstracts, wastes or diverts, or causes 
to be abstracted, wasted or diverted, any electrical energy supplied for 
public purposes, or who consumes or uses such energy knowing the same 
to have been fraudulently abstracted or diverted, shall on conviction be 
punished in like marner as if he had been found guilty of theft. 

11. In the case of existing undertakers this ordinance shall not apply 
until the expiration of 90 clear days from the date of promulgation, but, 
on the expiration of such period, all such undertakers shall become sub- 
ject to the provisions of this ordinance and the regulations made by the 
Administrator hereunder: provided that the required consents shall be 
deemed to have been obtained to all schemes, contracts or agreements 
existing at the passing of this ordinance, but not to any renewals thereof 
whether contemplated in such contracts or agreements or not, and pro- 
vided further that the provisions regarding the submission of schemes 
shall only apply to any further extension of or alteration to any existing 
undertaking the total cost of which is estimated to exceed one-half of l per 
cent. on the total outlay on such undertaking, or when such amount is 
less than £100 : provided further that in the case of any agreement pro- 
viding for the supply of electricity at a given price between an undertaker 
and a local authority, or between an undertaker and the Government, 
heretofore entered into, the above provisions as to charges for current 
shall not apply during the continuance of such agreement but shall apply 
to any renewals thereof whether contemplated in such agreement or net: 
provided lastly. the provisions of any law and of any regulations framed 
thereunder shall, unless amended or repealed, remain in force until the 
expiration of such period 

12. The laws mentioned in the schedule hereto are hereby repealed, and 
any reference in any other law to © The Electric Lighting and Power Act, 
1895," or any regulations framed by the Governor thereunder, shall be 
deemed to be a reference to this ordinance and the regulations made hy 
the Administrator hereunder, 

13. The provisions of. this ordinance shall not affect any company 
which has authority under any special act to work tramways by elec- 
tricity within the area of a local authority: provided that if any such 
company desires to do anything not authorised by such act, the company 
may, after obtaining the consents required. by this ordinance. do such 
thing, subject always to the provisions of this ordinance; and if the 
working of the undertaking of any such company shall at any time be 
transferred to a local authority. the special act relating to such company 
shall thereupon be repealed by the Administrator, and such undertaking 
shall thereafter be worked only under the provisions of this Ordinance 
and the regulations framed hereunder, without regard to any exempta 
granted to any local authority in the terms of this ordinance. | 

The following laws are hereby repealed in ег entirety unless other's 
stated :—Electrie. Lighting and Power Act, 1895: Kimberley Borough 
Council Electric Lighting and Power Act, 1898; Cape Town Municipal 
Amendment Act, 1902 (sections 19 and 20) ; Green and Sea Point Muni- 
cipal Amendment Act, 1903 (secs. 24 to 38 inclusive); Kalk Bay Municipal 
Council Electric Lighting and Power Act, 1904 ; Aliwal North Municipality 
Water and Electricity Supply Act, 1004 (sec. 20 to 41 inclusive. and sub- 
sec. 6 and 7 of sec. 45) : Port Elizabeth Electric Lighting and Power 
Private Supply Act, 1905 ; and Beaconstield Electric Lighting and Poner 
Private Supply Act, 1905. 

The regulations to be made by the Administrator have not yet been 
published. Regulations in regard to the safety of the publie will nat be 
made under this law, as the Mines Department of the Union of Nout 
Africa have decided to take charge of such matters referring to all kinds 
of machinery. 
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PARLIAMENTARY INTELLIGENCE. 
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GLOUCESTER CORPORATION BILL 


This bill. which contains some further provisions ав to the electricity 
supply undertaking, came before the Chairman of Committeesin the Це 
of Lords (Lord Donoughmore) on Tuesday last week. The Parliament!) 
agent (Mr. Browne) said that he understood their lordships were ong М 
make an amendment to the wiring clause to secure that there should y: 
no competition by the Corporation with local traders by the sale of m 
matters at less than cost price. The Corporation had introduced wha 
was formerly the model clause in that respect, and the clause мах agree’ 
to in the other House as a result of opposition to the Bill. Therefore, n 
Corporation must not be taken as assenting to any amendment their lores 
ships made, and he asked that the clause should be allowed to stand. i 

His Lonpsutr said the new model clause had been applied m D 
bills before that Committee this session, and no exception could be 2 
m respeet to Gloucester. The bill, as amended, was ordered to be 
ported for third reading. 
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ROTHERHAM CORPORATION BILL. 


On Monday and Tuesday this bill was before Lord Lamington’s Com- 


mittee of the House of Lords. 
The bill is to confer further powers with regard to tramways, street 


widening, &c. 

Opposition (by the Midland and Great Central Railway Companies) 
was now confined to the tramway extensions and the rail-less trolley 
proposals. 

Ald. WINTER gave evidence in support of the bill and Mr. J. B. HAMIL- 
TON, manager of Leeds Corporation tramways, gave particulars of the 
Leeds rail-less trolley vehicles, which were started last month. Revenue 
pir car-mile had averaged 10-44. and running expenses 4:54. Не con- 
sidered the Rotherham routes were suitable and that the system would 


b: self-supporting. 
Other evidence in support of the bill having been taken, the Committee 


adjourned. 


TELEGRAPH CONSTRUCTION BILL. 


On Tuesday the Select Committee of the House of Commons presided 
over by Mr. Herbt. Samuel (Postmaster-General) sat to consider this bill. 

Sir Вовт. HUNTER, solicitor to the General Post Office, said the bill 
was to enable the Post Office to carry telegraph lines across railways 
without the consent of the railway companies. 1t was not proposed to 
make alterations in payments already made to tho companies. 

Petitions against the bill were put in on behalf of some of the Scottish 
railway companies and the Committee adjourned. 


— 
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LONDON COUNTY COUNCIL TRAMWAYS BILL. 


On Wednesday the Committee of the House of Commons passed the 
principal proposals of this Bill, but refused to sanction a loop line from 
Seven Sisters-road along Blackstock-road, Finsbury Park, to а new road 
to be made, and then rejoining Seven Sisters- road. 

The bill was ordered to be reported as amended. 


GREATER LONDON RAILWAY BILL. 


А Select Committee of the House of Lords, under the chairmanship 


of Lord Newton, commenced consideration of this bill on Wednesday. 


The Hon. J. D. FirziERALD, K.C., explained the objects of the bill, 
and said it was believed that the necessary capital (£3,307,000, or 
The estimate for 


£4.409,000 with borrowing powers) could be raised. 
works and land was £2.810,000. 


Amongst the opponents were Middlesex County Council and Finchley 
Council and the Great Eastern, L. & N.W., North London and Midland 


Railway companies. 


Evidence in support of the bill having been given on behalf of Waltham- 


stow, Edmonton and Tottenham Councils, and shipowners in the Austra- 
lian, New Zealand and Argentine trade, the Committee adjourned. 


Brighton, Hove & District Rail-less Traction Ві]. —Brighton 


Corporation have withdrawn thcir opposition to this Bill, which will now 


go forward unopposed. 
. Bristol Tramways Bill.—This Bill was read a third time and passed 
in the House of Lords on Thursday last. 

East Kent Electric Power Bill.—This Bill was read a third time 
and passed in the House of Lords last week. 


London, Tilbury & Southend Railway Bill.—On Thursday last 


à Select Committee of the House of Lords passed this bill, providing for 


the electrica] operation of the line, the acquisition of lands as sites for 
generating stations, the raising of £750,000 additional capit и, «е. 

New Pacific Cable.—In the House of Commons on Friday last th 
necessary financial resolution authorising expenditure out of money voted 
by Parliament for th» construction and working of a new Pacific cable, 
passed through Committee and was reported to the House. 


LEGAL INTELLIGENCE. 


epee 


Central London Railway v. Land Tax Commissioners for the City of 
London. 

In the Court of Appeal on Monday the Master of the Rolls and Lords 
Justices Farwell and Kennedy heard an appeal from the judgment of 
Mr. Justice Swinfen Eady, reported in THE ELECTRICIAN for March 3, 
р. 835. Mr. Justice Swinfen Eady had decided that where land was 
exonerated from land tax at a time when it was in its ordinary normal con- 
dition as mere land. it was entirely exonerated, irrespective of the use to 
which it might in future be put. “It was otherwise, however, where the 
land, at the date of redemption, was not in its ordinary normal condition, 
and special cireumstances existed from which an intention to redcem a 
partial interest only could be inferred, as, for example, where the surface 
and open mines below were in differcnt occupations and were separately 


assessed to the tax, and the price of redemption was arrived at upon the 
basis of one such assessment only. His Lordship further held that where 
the land tax had been redeemed on lands or houses abutting on a public 
street or highway the exoneration did not extend to the middle line of 
such street or highway. The railway company appealed. In the result 
the Court (Lord Justice Farwell dissenting) allowed the appeal. 

The Master of the Rots, in the course of his judgment, said the ques- 
tion raised by the appeal was whether land tax was payable by plaintiffs 
in respect of so much of their tube railway as was beneath the half of 
certain streets in the City of London abutting on houses the land tax on 
which had been redeemed, it being agreed that land tax was not payable 
in respect of so much of the tbe as was beneath the houses. The ques- 
tion was both difficult and novel. Land tax is charged upon all hercdita- 
ments of whatever nature or kind, and all persons “ having or holding ” 
any such hereditaments are to be charged with as much equality as pos- 
sible by a £ rate. The tenants are required to pay the sums rated and to 
deduct out of the rent во much as the landlord ought to pay and bear. 
Where the tenant holds at a rack rent, the whole sum will thus be thrown 
on the landlord. When the tenant does not hold at a rack rent, the ulti- 
mate burden of the tax will rest on the landlord and the tenant according 
to their interests. Land tax may be redeemed according to the assess- 
ment and rate for the year. I agree that the only hereditaments exone- 
rated by redemption are the hereditaments on which the tax redeemed 
was assessed. In my opinion this appeal should be allowed, the costs t^ 
follow the event. 

Lord Justice KENNEDY delivered judgment to the same effect. 

Lord Justice FAnwELL disagreed, and delivered a lengthy judgment 
giving the grounds upon which he considered the appeal should be dis- 
missed. 

The appeal was allowed by a majority of the Court. 


West Hartlepool! Tramways. 


An interesting question under the Tramways Act, 1870, was raised т 
the case of the Hartlepool Electric Tramways Со. (Ltd.) and Others v. 
the West Hartlepool Corporation, which came before the Court of 
Appeal (Lords Justices Vaughan Williams, Fletcher Moulton and 
Buckley) on Friday. (Uhe proceedings in the original action have been 
eported in THE Evectrictan.) Plaintiff company and Messrs. Sellon 
& Ashby, the promoters of a tramway undertaking in West Hartlepool, 
brought the original action claiming specific performance by West Hartle- 
pool Corporation of a purchase agreement claiming £12,963, the sum 
fixed by an arbitrator as the value of the undertaking. Mr. Justice 
Bray gave judgment for the plaintiffs, holding that the original pro- 
moters were the owners of the undertaking. and that inasmuch as tho 
Corporation had exercised their option to purchase, with notice that 
the transfer to the company had not been approved by the Board of 
Trade, they could not now be heard to say that the promoters were not 
the legal owners. The Corporation now appealed. 

Mr. Влгкосв Browse, K.C., in support of the appeal said that his 
submission was that, inasmuch as the tramways were not constructed 
by the promoters, but by a company which had no authority cither to 
construct or to work them, the provisions of sec. 43 of the Tramways 
Act of 1870 had not been complied with. and therefore neither the pro- 
moters пог the company had any legal ownership in or title to the under- 
taking. In those circumstances it would be ultra vires of the Corpora- 
tion to purchase the tramways. 

Lord Justice MoULTON: Is it your case that the Corporation ought 
to get these tramways for nothing *—No. It is that we cannot acquire 
а title. 

Lord Justice Воскгку: You want to get out of your bargain ?—Wo 
want the company to get out of the streets, because they are trespassers. 

Lord Justice Мотітох : Then the tramways fall to you as the high- 
ways authority.—No, the company can take their tramways away. 

Lord Justice VAUGHAN WILLIAMS reminded counsel that he was 
appearing for a public body, whose duty it was to act reasonably in the 
public interest. Was it right for the Corporation to rely upon mere legal 
technicalities ?—It was entirely because he was appearing for a public 
body that he felt it necessary to press the point. The Corporation could 
only act according to statute, and if they purchased this undertaking 
when they had no right to do so, individual members of the Corporation 
would be liable to be surcharged. If the company would apply for a 
provisional order, and thus clothe themselves with the right which they 
at present did not possess, the Corporation were quite willing to pay for 
the undertaking. 

Lord Justice MOULTON : The Board of Trade, apparently, have not 
objected to the assignment to the tramway company.—The Board of 
Trade have not given their sanction, and, therefore, the undertaking is 
not transferred to the company. 

Lord Justice Мосітох : Then it belongs to the promoters. 

Mr. McCarpik argued that the Corporation were not bound to perform 
the agreement of purchase under the Act of 1870. Replying to Lord 
Justice Moulton, counsel said the Corporation did not want to take the 
tramways, materials or rolling stock. They wanted the undertaking 
conveyed to them, but they did not want to have to take over the 
materials, rails, &e. 

Lord Justice Мосгтох said that it was really scandalous to suggest 
that because the company had made some irregularity in the formal 
transfer to themselves, the Corporation should have power to take the 
undertaking and not pay anything for it. 

Mr. McCaRpiE said he was not there to argue points of municipal 
etiquette. The Corporation were not bound to take anything more 
than the statute compelled them to take. Тһе Corporation were 
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entitled to insist on. their right to have transferred to them only the 
powers to run trams. 

Mr. DANcKkwkkrS, K.C., for plaintiffs, submitted that the consent of 
the Board of Trade was not necessary, but if it were, then, in fact, it had 
been obtained. 

The Court intimated that they had heard sufficient. 

Lord Justice VAUGHAN WILLIAMS, in giving judgment, said the case 
for the Corporation failed for two reasons. In tho first place, certain 
correspondence which passed. between the Assistant Secretary of the 
Board of Trado and the company was only consistent with the recog- 
nition by the Board of Trade of the company being the transferees of 
this undertaking. Moreover, no written consent was necessary in respect 
of the powers given by the Tramways Order, and inasmuch as thero 
was an assignment from the promoters to the tramways company, and 
that assignment required no written. consent, the company became 
themselves the promoters. by succession, This diplomatic action, by 
which the Corporation desired only to purchase a portion ard not the 
whole of the undertaking of the company, therefore failed. He did not 

think that any great harm was done by the failure of the action, but 
rather that it would be in the publie interest. 

Lords Justices Buckley and Moulton concurred, and the appeal was 
dismissed with costs. 


: Thermal Synd. (Ltd.) v. Silicaware (Ltd.) 


Mr. Justice Swinfen Eady continued the hearing of this case last week. 

Mr. W. К, Bovsrikr. D, K.C., for the defence, said the view that defen- 
danta took was that the gas pressure in connection with the working of 
the silica had nothing whatever to do with it, except. perhaps to some 
slight extent to modify the shape of the cavity. 1t was perfectly obvious 
if special conditions were necessary they must be given in order that one 
might know what they мего. If, however, the conditions came by them- 
selves and quite unaided and could not be helped, then of course there was 
noinvention,— It was not a good specification if things material and things 
inunaterial were so mixed up that the vital conditions could not be eluci- 
dated. So far aa elucidation of conditions went under which one was 
able to get the result which plaintiffs called initial separation—so far аз 
that went, where was the information? Assuming that it was the gas 
which gave the result, he submitted that the specitication of plaintitts 
wholly failed, because it did not set out any of the necessary conditions to 
enable one to produce the result which plaintitfs said was vital. As a 
matter of fact gas pressure played a very secondary part. 

Mr. О. Dort MANN, secretary to defendant company, said he remem- 
bered his firm selling silica goods to Messrs J. & G. Cox (Ltd.). The order 
was received about April 5 or 6, and the goods were delivered on April 25 
with the exception of a crucible, ‘There was no explanation as to why 
the crucible was not sent. The defendant company was incorporated on 
Nov, 18, 1900. Witness denied that the company was formed with the 
object of selling goods acquired from Beule, He could not say when they 
fist commenced selling silica goods, but it must have been the early part 
of last year. ‘They were still selling such goods, and would continue to 
do зо unless stopped. 

Is it a fact that since you commenced the sale of thes? goods you have 
continued to import silica goods, advertise and offer them for ule *-Y os. 

How long did you continue to obtain supplies from Beule ?—We ceased 
all connection shortly after July last year. A small quantity has been 

murehased since the issue of the writ. 

Mr, Хен EN, formerly technical directorof the smelting department of 
the works at Beule, said he knew an attack was made in Germany by the 
Beule Со. on the Thermal Synd. on the ground that tho gas layer was а 
natural phenomenon, and that the patent for blowing out could not be 
supported because t was a natural phenomenon. F 

Кок. Winters Кекнсе said he held a qualifying certiticate for an 
обес in the German Navy. His profession was that of an engineer and 
he was technical director to some large electrical works in Zurich. Wit- 
ness had been requested to make some experiments in connection with 
this action which had been carried out after the English specification. 
The hollow in the centre of the silica. tubes was produced. by natural 
causos and was not in any way due fo gas pressure. 

Му. d AMES SWINBURNE gave evidence as to the interpretation of plin- 
tif specification. He was of opinion Chat the sausage shape of the fused 
silica was determined by capillary attraction and though the gas pres- 
sum might help, he thought it would take up the same shape without the 
pressure, ‘There was no suggestion in. the specitication of inflating the 
tube by generating gas. | » 

Witness was erosz examined. ах to certain. experiments. with silica 
made by the plaintitfs, 

Witness was then cross-examined by Mr. Walt s. | 

Re-evamined by Мг. кмк о: The pres cnee ef gas under pressure n 
the actual condition of working did not atlect the siz: of the hole inside 
the sausage of fused silica. Witness considered the gas pressure had 
nothing whatever to do with the size of the hole. 

Мг. Cot krax then addressed the Court on behalf of the defence. He 
vintel out that the phantitfs had not attempted to offer any evidence at 
hether they had endeavoured to make silica ware in a furnace 
knew the articles in question. were manufactured in. 
Thev admitted that they had get particular E e e qui nie er 
attempt to put forwand any evidence as to what in v E e 1 "е 

` rh with a Carnace such as the furnace in whieh the infringing 
е le. ‘The two furnaces were absolutely different. He 
ML kar S ue ish у to асер! the evidence of fact as put íforwanl by 
о з e Roy He (counsel) submitted that not only did defen- 
defendants witne ip a dd ARR 
dants not infringe but the patet in dus : 
and also in some respects for want efunlity. There was nothing before the 


| 


all as tow 
such as they new 


Court on which his lordship could find that defendants had in any way 
manufactured articles in accordance with the plaintiffs” specification. 
Their case was based on a fallacy from start to finish. In order to estab- 
lish that the defendants had infringed, plaintitfs must show that in the 
manufacture of the alleged infringing articles, the defendants enclosed 
the gas that was produced so as to facilitate the separation of the carbon 
core from the fused mass of silica. The evidence, as a matter of fact, 
clearly showed that instead of retaining the gas, the defendants deliber. 
ately allowed it to escape. 

Judgment was reserved. 


a ae ee се 


Factory Act Prosecution. 


Charges arising out of the death of Mr. Wm. Middleton, assistant 
works superintendent to the Newcastle & District Electric Lighting Co., 
were heard at Newcastle on Friday last. There were five alternative 
charges, and Mr. Меупей, for the company, stated that he would plead 
gnilty to the third charge, which alleged that the company had neglected 
to protect certain bare conductors so as to prevent danger as far as was 
reasonably practicable, and that in consequence, one Thomas Cox, 
suffered bodily injury. On this charge a fine of £50 and costa was in- 

sed. 

Charges Nos. | and 5 were withdrawn. 

On charges 2 and 4 fines were inflicted, 20s. and costs in each case. 

Charge No. 2 was similar to No. 3, except that the name of Mr. Middle- 
ton was substituted, and in No. 4 the name of Wm. Greenwood. 

Mr. McNpaAur (for the prosecution) said the case was brought under 
sec. 136 of the Factory and Workshop Act. On April 6, Mr. Middleton 
was killed in the performance of his duties at the Close power station. 
A screw on the switehboard was found to be out of order, and Cox and 
Greenwood had gone to the board to do some repairing. Apparently 
the spanner was not kept straight, for in some way а cross-connection 
was established, and a slight flash occurred, which resulted in both men 
being injured. About an hour and a half later, Mr. Middleton went to 
examine the switchboard, and there was a loud report and a flash, and, 
running back to the switchboard, Cox found Mr. Middleton. with his 
clothes on fire. He was badly hurt, and the shock proved fatal. There 
had apparently been а complete and extensive flash. between the two 
faces of the metallic brackets, with the result that the edges were fused. 
In this case, said counsel, it was ebvious that precaution was not taken, 
because, if the inch of space between the two brackets had bren insit- 
lated, as could easily have been, with a piece of marble or slate, the 
accident could not have happened. 

Mr. MEYNELL said the accident was one no human being could have 
foressen. No one had ever suggested that the apparatus was not safe. 
It was not a case of economy, ога wilful breach of the regulations. 

The CHairnMAN of the magistrates said the full pinalty was £100, but 
having regard to the fact that the company's attention had not been 
specitically directed to the switehboard by the Board of Trade. and the 
neglect was not wilful, they had decided to impos? a fine of £50 and 
costs, 

It was stated that since the accident the company had installed a new 
switchboard at a cost of £200, i 


Tramway Rating. 


At the Lancashire Chancery Court on Friday, Fleetwood Urban Dis- 
trict Council applied for the dissolution of an injunction. against the 
Council granted by the Vice-Chancellor in Jan., НИЗ. 

Mr. Firth. for the Council, said railways were only liable to be rated 
on one-fourth of their ratab'e value and tramways on the whole. T he 
owners of the tramway in question (the Blackpool & Fleetwood Tramway 
Co.) had been advised to contend that it was a railway and they served 
notice of appeal against their assessment on the Thornton Urban Counet) 
in whose district one-seventh of the line was situated. Tue Court о 
Quarter Sessions dismissed the appeal and а Divisi na] Court took the 
same view, but the Court of Appeal allowed the арроа Lord Justice 
Kennedy dissenting. The Thornton, Bispham and Fleetwood Councils 
agreed to take the case to the House of Lords. but in Jan.. 1909. an action 
was begun by the Attorney-General aginst Fleetwood Council te Te- 
strain them from proceeding with the acreement and expending public 
money upon it, and at the trial on Jan. 21, 1909. the Vice-Chancellor 
ordered that the Council should b^ restrained from carrying eut their 
part of the agreement. An appeal was made te the Hous> of Lords on 
the assessment question and the decision of the Court of Appeal was con- 
firmed, so that the Company had to pay on one-fourth of the ratable value. 
The costs of Thornton Council were taxed and settled. and if the azret 
ment were carried out; Fleetwood Council would рау Lode, of which £100 
had been pud, leaving £365 to be pud, if they wer: permitted to carry vit 
the agreement. у 

The ATTORNEY-GENERAL had directed а public meeting of ratepayers 
which had been largely attended. and at which any opposition witch 
there might have been to the payment of the £265 had been duc t» the 
fact that the rate pavers had not been consulted before the agreement w 
sealed. A resolution was finally passed at that meeting that the £369 
should be paid out of the rates. Counsel therefore asked for a diss lunon 
of the injunction. The Attorney-General was in faveur of the appli 
tton. 

The Vice-Chancellor’s deputy (Мг. Taylor) mide an order thut, the 
Attorney-General and the plaintiff consenting. the injunction ouk be 
removed, but directed that the order should not be drawn up ull Sept l, 
to give any ratepaver an opportunity to intervene if he wished. | 

His Honour said that if there was any intervention in the meantime, 
the onder would not be drawn up. | 
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British Westinghouse Electric Mfg. Co. (Ltd.) v. Electrical Co. (Ltd.) 


On Monday this case came before Mr. Justice Swinfen Eady. It was 
a patent action in which plaintiffs had succeeded and defendants now 
applied that the judgment be varied. The judgment ordered the delivery 
up to plaintiffs of are lamps or parts of lamps in their possession and 
defendants asked that they should have the option, instead of delivery 
up, of destroying the lamps in the presence of plaintiffs or their agents. 
It was urged for defendants that where articles were made in infringe- 
ment of a patent the property in the articles did not vest in the patentee, 
but remained in the person who had, though unlawfully, infringed the 

atent. 
й His Lorpsuip said the Court had jurisdiction either to order the delivery 
up of infringing articles or to order their destruction in the presence of 
the plaintiffs so as to prevent their being used. Не had to consider what 
the order was that was made at the hearing. The plaintiffs asked for 
delivery up and the whole order proceeded on the footing of delivery up 
and defendants did not then ask for the alternative that there should be 
a destruction of the lamps or parts of lamps. It was, in his opinion, too 
late to ask for relief, and the motion to vary the order must fail. 


í Globe Electric Co. v. A. H. Brooking & Co. 


In the City of London Court last Friday, before Judge Rentoul, K.C., 
plaintiffs sued Messrs. А. Н. Brooking & Co., of Exeter, for £12. 15s. 8d. 
for six arc lamps supplied. It was said the order was given on July 22 
last year, marked '* Urgent." 

The defence was that the lamps were never accepted and did not 
answer the description required, burning only intermittently. Defendants 
kept th* lamps for four months before rejecting them, but it was pointed 
out that defendants had no opportunity of testing the lamps unti] four 
months after delivery. Carmarthen had no electricity supply available 
until then, and they could not be tested. 

Evidence for the defence was given, and Mr. В. Warp, manager of the 
Carmarthen Amusements (Ltd.), said the lamps were unsatisfactory. 

Judge RENTOUL, K.C., said that keeping the lamps for four months 
was fatal to defendants, and he found for plaintiffs, with costs. 


— — 


Electric Lamp Trade Mark. 

Yesterday (Thursday) Mr. Justice Warrington heard an application 
by Pope's Electric Lamp Co. (Ltd.) to be allowed to register the name 
“ Pop?" in connection with their incandescent lamps. The Board of 
Trade referred the question to the Court, 

Mr. А. J. Warrzn, K.C., said there was a large body of evidence 
that the word Рор» 7 had for many years been understood to indicate 
the applicants’ goods. 

The ATTORNEY-GENERAL (for the Board of Trade) asked the Court 
not to allow the name of a manufacturer to b^ deemed a distinctive trade 
mark. | 
His Lorpsutr said if the name of a manufacturer was not in its nature 
adapted to distinguish his goods from those of another manufacturer it 
could not become adapted by any amount of user. He must refus the 


application, 


Rating of Urban Railways. 


At the County of London Sessions recently the chairman (Мг R- 
Wallace, К.С.) gave judgment in the appeals of the Great. Western and 
Metropolitan Railway Companies against the Hammersmith and City 
Joint Line ass:ssment in the parishes of Kensington and Hammersmith. 
Jndyment was entered for the companies, with costs, reducing the 
ratable value of the railway in Kensington from £1,950 to £60, and т 
Hammersmith from £4.890 to £100. It was stated that, as a result of the 
competition of the tube railways, tramways and motor- buses, the Ham- 
mersmith and City line had now by the usual parochial method of valua- 
tion no ratable value, but the rating authoritics contended that it had a 
contributory value as a feeder to the Great Western and Metropolitan 
systema, and that that was sufficient to support the assessments appealed 


against. The Court declined to accept this view, but offered to state a 


case for the High Court. 


Electrically Operated Clocks. 

As Westminster (London) County Court on Monday Miss Blackwood 
was awarded £25 damages and costs against John Walker (Ltd.), clock- 
makers, late of New Bond-strect, for breach of contract. 

Miss Blackwood said she was a member of the congregation at St. 
Columbia Church, Pont-street, and presented a sot of clocks to the church. 

fessr3. John Walker (Ltd.) undertook to fix three clocks in the turret of 
the church, a fourth in the pulpit. and three others in other parts of the 
building, all to be regulated electrically. The clocks acted satisfactorily 
for a time and then began to behave т а very eccentric manner, the dials 
registering different hours, and on one occasion one of the clocks was 
seven hours slow. Miss Blackwood consulted Mr. Hope Jones, and he 
took the matter in hand, with the result that the clocks afterwards kept 
Satisfactory time. Mr. Hope Jones’s charges amounted to £41. 2s. 6d., 
Which Miss Blackwood paid, and this was the sum now claimed from 
Messrs. Walker, who hid guaranteed the clocks for 20 yeara. 

The defence was that the clocks were not at fault except when the 
works became atfected by dust created by building operations апа by 
веуеге weather freezing the oil. 


Municipal Electricity ia Islington (London),—On Friday the Lord 
Chief Justice and Justices Lawrence and Avory heard an application by 


. 20.180 BEACH. 


Mr. Cecil Walsh for a rule nisi for а mandamus, on behalf of London 
County Council, to Islington Borough Councilcalling upon them-to show 
cause why they should not have five testing stations to their electric 


lighting undertaking in accordance with the County Council's Regula- 


tions. After a statement by Mr. Walsh that Islington Council had been 
notified of the County Council's requirements as far back as July, 1907, 


the rule was granted. 


— 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. ~The undermentioned Applications (except those marked t) are not open Ю 
Those marked * are 


public inspection until after acceptance of Сотрое Specifications, : 
open for inspection 12 months after the аще attached to them, if they have not been published 


previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


May 19, 1911. | | 
Variable ignition control attachments in connection with magneto- 


12,077 MEENAN. 
electric machines. | 

12,102 Munro & RaiL-LEss ELECTRIC TRACTION Cc. Trolley bases for electrically-pro- 
pelled vehicles. C 

12,104 MajERT & OLADITZ. Welding the metal filament of electric incandescent lamps.* 

12,117 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Semi-automatic 


telephone exchange systems.* 
12,118 NicHoLsoN & Вкоокімс.  Electrically-controlled valves, | 
12,128 Recina ELEKTRIZITATS G.M.B.H. Vacuum meters. (Convention date, 20/5/10, 


Germany.)* Я ИЕ А 
12,134 Скевѕе & Aron. Electric motor arrangements for driving clocks and the like. 


12,135 BHisEv. Automatic telephone instrument. . : 
12,145 Зтккымс TELEPHONE & ELEcrRIC Co. (Schaffer & Co., Austria) Mine 


exploders. 
12.162 Hott. Rotary motors.* | 
12,163 Нат & Coxn. Rotary motors.* . 
12,164- 12,165 and 12,166 Haver. Rotary тоќогѕ,® i well pad 
May 20. 1911. "PP PES -i 
12,168 Caskig. Ships’ engine-room telegraphs. Tc - 
12.175 ELLIsonN & Jacoss. Telephone signalling systems. “у, CN 


12.177 WaLrTER. Cord-grin electric lampholder. 

12.197 Момоу. Dynamo-electric machinery. 

12,200 BENNETT. Telephone mouthpieces.” 

12,204 Коом. Pliers used for electric wire jointing. . 

12.225 LuNpRERG, LUNDBERG & LuNpBERG. Plue and socket electrical connections. 

12,234 STETTINER MASCHINENBAU AcT.GEs. '" VuLCAN," Transmission of power. 
(Convention date, 28,0, 10, Gsrmany.)* 

12,254 and 12,255 Новмву & MapGSE. Transmitters for wireless signalling. 


May 22, 1911. 


12.278 Harsr£AD. Wall telephone. | 
12,235 „ки; Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Electrical 
relays. 
(Convention 


12,319 Soc. ANON. DES ETABLISSEMENTS LAcouR-BERTHIoT. Telemcters. 


date, 23 5,10, France.)* 
12.328 SHortt. Escapement mechanisms and electric clocks. | 
12,369 Ritter. Electromagnetic ignition device for internal-combustion eneines.* 
May 23, 1911. 
12,483 Ровег. Dynamos. (Convention date, 2/2/11, Germany.)* 
12,485 RENNERT. Automatic electric fire alarms. (Convention date, 23/5/10, Germany.)* 


May 24, 1911. 
12,536 $митн & Зоутнам. Electrically controlled weighing machines. 
12.545 HEgITMEYER. Conduits for cables. (Convention date, 251/11, Germany.)* 
12.546 LINDENTHALER. Protective cap for telephones. 
12.571 WarkiNsON & Payne. Shade holders for incandescent electric lights. 
12.574 WestINGHOousE. Power transmission mechanism. (Addition to 9,131/11. 


Convention date, 18/6/10, U.S.)* | 
12,579 and 12.580 В.Т.-Н. Со. (С.Е. Co., US) Electric signal systems. 


12.585 Evans. (А.Е.-С.. Germany.) Machine for continually welding seams.* — 
12,587 HApDAN. (George Herbert Whittingham, U.S.) Automatic starting devices 


for electric motors.* 
May 25, 1911... . 
Dynamo and other electric machinery. 


May 26, 1911. 


12.708 Cotris & Jones. Secondary cells. 

12.730 MattHews. Telephone instruments. 

12,735 Siemens Bros. D namo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Arc lamps.* 

12,742 WHaLTON. Electric hammers. 


12,619 бип: & CHAVIARA. 


(Convention date, 26/5/10, U.S.)* 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS, 
7,141 Tayvtor. Automatic instantaneous switches for a 
circuits. (Cognate applications, 7,414;10, 9,055,10, 9,674,10, 
13,889/10, 14,773/10. 16.211;10 and 21,784/10.) 
9.957 HEATHER. Control of induction motors of the slip-ring or equivalent type. 
12.300 FigLD & Ferranti. Electric motor-starters. 
12.664 Brown. Televraphy. 
12.843 Heisse. Electric traction on elevated cable tracks. (27/10/09.) 
12.920 Berry. Alternating electric current distributing systems. 
13,195 ADAMS Mra. Co. (Cutler Hammer Mfg. Co.). Switches for use in the control of 


electric motors. 
13.525 Parsons & BALL. 
15,988 RAILING & GARRARD. 
17,426 INCLEDON & [NCLEDON. 
19.095 A.E.G. Union Erek. Ges. 
locis oe Eie nne receivers. 
9, RIZIK. ectromaenetic  alternating-current арр: К 
tion оп 651,10. 27.5) - PRAISES 
Anodes for electrolytic purposes. 
21,236 Barr. Electric ignition devices for internal-combustion engines. 


28,818.09.) 
21.362 VotGTLAENDER. Electric fire alarm. | 
250 pre Electric steam generators. ў 
.314 POOLE. Control of electric pressure and current regulators. 
25,991 Коттев. Portable electric battery lamps. 
26,747 gor dn AkT.-GEs. Mounting the electrodes of metal vapour appa- 
ratus. 12,09. 
27,798 SEFTON- JONES. (Oesterreichische Daimler Motorenges. Akt.-Ges,) Collectors for 
бо Deed on the overhead conductor System. (Patent of addition not 
granted.| 
28.884 Besancon. Electric hour-meter. (Convention date not granted.) 
29,309 ALLGEMEINE ELEKTRICITATS-GEs. Coupling devices for electrically-driven looms 


(16:12 :09.) 
29,733 Косне. Electric water-heaters. (21/12/09.) ` 


Iternating and direct-current 
10,728.10, 


Electromaenets and armatures, 


Electric cut-outs. 
Connecting electrical conduits to their fittings. 


Tungsten filaments. 14/8/09.) 
(Divided applica» 


(Addition to 


Orne aa » 


, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Bacup-Rochdale Tramways.— The electric tramway from Bacup 
to Shawforth, constructed by Bacup Corporation at a cost of £24,000, 
was completed on Sat газу, affording facilities for a through service 
from Bacup to Rochdale. 


R Birmingham.— In presenting the report of the Tramways Com- 
mittee at the City Council mecting on Tuesday the Chairman (Mr. 
Harrison Barrow) moved :—- 

That the committee be authorised to enter into an agreement with the 
City of Birmingham Tramways Co. (Ltd.) for the purchase for £15).500, 
of the whole of the interests of the company and of the British Electric 
Traction Co. (Ltd.) in the tramways in Aston Manor, King’s Norton and 
Northtield and Yardley. with the rolling stock (except 21 cars), lands, 
buildings, generating stations, appliances and apparatus in connection 
therewith, including the payments due from the Corporation in respect 
of rolling stock, &c., in connection with the Bristol-road tramway route 
and from the King's Norton and Northticld Urban District Council in 
respect of the rolling stock, &c., in connection with the Pershore-road 
tramway route. 

Mr. Barrow said the Council now had the opportunity of getting con- 
trol of and working the whole of the tramways in the district. ‘The trams 
along the Handsworth route, the Bristol-road trams In Birmingham and 
the Pershore-road trams in King’s Norton also came into the hands of 
Birmingham and King's Norton and were being worked by Birmingham, 
by arrangement with King's Norton and Handsworth. The company 
were, therefore, now left with the portion of the Bristol-road route in 
King's Norton running to Selly Oak, the Aston trams, and the trams in 
Yardley along the Stratford-road and Coventry-road. King’s Norton 
had given notice to purchase their portion of the line from the present 
city boundary to the end of the Selly Oak line. The company would, 
therefore, shortly be left with only the Yardley trams to make a profit out 
of, so that it was obvious there were great advantages both to the Cor- 
portation and the company for the Corporation to purchase the interests 
of the company. А figure had been arrived at which the committee con- 
sidered fair, and which they unanimously recommended the Council to 
accept. The acceptance would have to be confirmed by the Greater 
Birmingham Council. He recommended this purchase with every 
confidence, and felt cetrain it would be confirmed by the Greater Bir- 
mingham Council without hesitation. 

Ald. BEALE said sooner or later they would have had to purchase the 
whole of the Yardley system on arbitration terms, under the Tramway 
Acts, and the whole of the King’s Norton system beyond Bournbrook to 
Selly Oak. Each would involve the purchase of valuable power stations 
which they would rather be without. Ultimately it had been agreed 
that the round sum of £150,000 would be fair to both. What they would 
earn from the Yardley tramways would not pay interest and sinking fund 
on the money they were spending. and they were in exactly the same 
position in regard to King's Norton and Handsworth. But they were 
fortunate in getting a good deal of what, at all events, was à going con- 
cern. They were getting the Bristol-road route which was equipped, 
and the Stratford-road route, which were the city end of routes that 
might be made remunerative. There was no reason to doubt that the 
extension along the Stratford and Warwick-roads would bring the 
Yardley system into a very remunerative concern. They had to face the 
fact that they had locked up some capital, but it would come back to 
them. 

The motion was carried. 

The Council then considered the Tramway Committee’s proposal for 
the extension of existing tramway routes and the linking-up of routes in 
the centre of the city, and also a recommendation for the promotion of a 
bill in Parliament to enable the committee to undertake this work. 

Mr. Barrow said he believed tramway development in. Birmingham 
was still in ite infancy, although they were now taking £400,000) per 
annum. Liverpool was taking £600,000, Manchester £800,000, Glasgow 
$1,000.000, and it seemed to him that they ought not to rest content until 
they had approached those figures. 

Ald. Sir J. Smitu moved that this part of the committees report be 
deferred for further consideration. He pointed out Chat Hillstreet (in 
which it was proposed to construct a tramway) was only 25 ft. біп. wide, 
and the margin between the body of a tram and the kerb of the gutter was 
only 5 ft. Gin. Almost all vehicles were more than 5 ft. біл. wide. The 
new scheme would make the congestion in Navigation-street worse than 
at present. He had submitted another route which he thought might 
be at any rate partially accepted. 

It was agreed to adjourn the proposal for the promotion of the bill for 
the construction of the extensions till Oct. 7. 

On the motion of Mr. Hakrison Barrow the committee were autho- 
rised to proceed with the crection of a new tramway depot at Hockley 
Brook, at an estimated cost of £33,000 ; Ц was also decided to instruct 
the Finance Committee to borrow & 20,110, the estimated cost of 
converting the cable tramway in Handsworth to electric. overhead 


construction, 


| 
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The report of the Tramways Committee, with the exception of the 
portion adjourned, was then approved. 

Brecon.—The Council have reccived formal notification from Мг. 
J. H. Edwards that he will apply for a provisional electric lighting 
order, 


City and Guilds (Engineering) College.— On the report of the dele- 
gacy charged with the management ot the City and Guilds (Engineer. 
ing) College, the Council of the City апа Guilds of London Institute 
have awarded the diploma о“ Associate of the City and Guilds of 
London Institute " to certain matriculated third year students of 
the City ead Guilds College who have completed a full course of in- 
struction as prescribed by the Council. These diplomas include 56 
which have been awarded for civil end mechenical engineering. the 
Brammell Medal being gained by Mr. С. О. C. Reilly. Thirty-one 
ere awarded in electrical engineering as follows :—Messrs. А. Н. 
Barrett (Siemens Memorial Medal). W. B. Bacon. W. E. Berker, 
А. К. M. Best, M. de Castro, S. N. Chopra. С. А. Claremont, H. J. 
Eley, Е. P. Elworthy. С. F. Freeborn, €. L. Hall. N. P. Hinton, T. J. 
Hornblower, А. N. Kingsbury, W. H. Lovell. A. А. Maytham, B. 
MeCormiek, T. Е. de Morsier, W. W. P. Page. E. Potter, S. М. Raw- 
son, А. Riddle, Н, W. D. Rock, P. G. Ryder, C. W. Saunders, G. F. В. 
Schmidt. G. J. Seott. В. W. Shackell, W. still. C, Vandermin, while 
10 are awarded in chemistry. 

Clitheroe.— Mr. J. W. Speight has notified the Council of his inten‘ 
tion to apply for a provisional electric lighting order for Clitheroe. 

Douglas (Isle of Man).—A special committee has been appointed 
to consider and report upon the question of electricity supply for 
the district. 


Dover.—The Corporation on Tuesday decided by 7 votes to 5 to 
refer back а recommendation of the Electricity Committee that the 
salaries of the chief engineer of the electricity department, Mr. Wood- 
man, be increased from £425 to £475; that of Mr. Harpur, mains 
superintendent, from £200 to £225; and that of Mr. E. W. Smith. 
works superintendent. from £200 to £225. Mr. Chitty. who moved 
that the recommendation be not entertained, szid he did not say i 
oflicials were not deserving of the inerease but he thought the salaries 
were 80 adequate that they would be wrong in inereasing them. 

Edinburgh.— Edinburgh Tramways Committee have decided to 
recommend the Council to appoint Councillors Rusk, Rawson and 
Stewart and the burgh engineer, Mr. Campbell, to inspect the rail-less 
trolley traction system at Leeds and Bradford. with а view to 
amplifying a report prepared by Mr. Campbell, in which he points out 
the economy of the system compared with ordinary electric tram- 
ways and cable tramways, Не thinks the system would be appli 
cable for use in Fountainbridge and other narrow thoroughfares n 
the city, and also for extensions into the country. 

Grimsby.— At а meeting of the Electric Lighting Committee last 
week Mr. Hobbs suggested а reduction of the charge for current to 
private consumers from 3jd. to 314., and the electrical engineer. Mr. 
W. A. Vignoles, is to report on the matter. | 

Guisborough.—At a recent meeting of the District Council an. offer 
of the gas company to continue to light the public lamps for one year 
at 39s. 64. per lamp, or for three years at 376, 64., was submitted. 

А petition was also received from 400 residents in favour of the adop- 
tion of electric lighting, and suggesting that current in bulk be obtained. 
Adjourned. 

Hammersmith (London).—The Finance Committee of London 
County Council have decided to grant the loan of £24,175 asked for 
by the Borough Council for additional plant. 

Haslingden.—The Council have reecived sanction to a loan of 
£8.188 for mains, services, motors, meters end sub-stetion equip: 
ment. 

Hastings.—-The Council last week decided, on the recommenda- 
tion of the Railways and Tramways Committee, not to accede to the 
proposal of the lucal tramway company to substitute the overhead 
system for the surface contact system of traction on the local tram- 
ways. The Council also declined to grant the request of the con 
pany that the wayleaves be continued at £50 per mile instead 9 
being increased to £75 per mile. | 

Honiton.—Last week the Council] adopted a recommendation 
enter into an agreement with Dr. Purves, of Exeter, for supply 
electrical energy for lighting the town. E 

Huddersfield.—The salary of Mr. J. W. Turner, chief electrica 
assistant in the Corporation electricity department, has been m- 
creased from £135 to £200), 


to 
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tlie Council obtaining an Act and borrowing the necessary money. 
' The discussion wa; adjourned. — — 
Oldham.—At the meeting of the Electricity Committee last week 
& deputation from the Chambers of Trade attended. and complained 
that the Corporation electricity department were trading to private 
traders' detriment. 
Mr. Воскгкх (secretary of the Chamber of Trade) asked under what 
power the Electricity Committee were hiring out motors. 
. The Town CLERK said they only hired out motors through а con- 
tractor. The firm was not a local one, and was not on the list shown 


at the station. 

Mr. BUCKLEY said he considered the Committee had sought to take busi- 
ness out of local firms! hands. Their grievance was that the Committee were 
supplying motors after an understanding that all orders should be referred 
‚ to any members of the electrical section of the Chamber of Trade whose 
names were on the list. The members of the electrical section were 
willing to supply motors on the simple hire system as well as the purchase 


System. ! 
` The Committee promised the deputation that if the latter adopted the 


' hire system and made it known the Committee would do nothing in the 
sale or hire of motors. 

Poplar (London) Electrie Showrooms.—On July 14 the Mayor 
of Poplar (Coun. К. Sedgwick) formally opened the Borough Couneil’s 
new showrooms at 121, East India Dock-road. 

Coun. Н. В. Barce, who introduced the Mayor, referred to the remark- 

‚ able progress made by the clectrical department under the management 
‘of the borough electrical engineer, Mr. J. Horace Bowden. 

We have received a copy of a local paper which describes with unstinted 
praise the demonstrations (on the occasion referred to) of cheap, quick 
and excellent cooking. which were given by Mr. F. S. Grogan (of the Berry 
Construction Co.). These excellent results were the more praiseworthy 
: because, ав the local reporter remarks, * when it is remembered that he 
* (Mr. Grogan) is entitled to place after his name the letters A. M.1.C. E 
‘and A. M.L E. E., one may gather that he has not had time to take cookery 

lessons.” | 
'  Portsmouth.— The net profit on the municipal tramways depart- 
‚ ment for the past year was £6,000, on the electricity supply depart- 
‘ment £4,500, and on the telephone department £500. Each under- 
: taking has a large reserve fund, and the three together will contribute 
£9,500 in relief of rates. The electric light reserve fund has reached 
29,000, this being equal to the limit of 10 per cent. allowed by Par- 


liament. 

Pwilheli.—It is stated that electricity works for lighting the town 
‚ will be erected shortly. 

Rawtenstall.—The Council have received sanction to a loan of 
7215.650 for their electricity department. | 

Rishton.—Mr. J. W. Speight has notified that he will apply for a 
provisional electric lighting order. 

Sheffleld.—A deputation asked the Tramways Committée on Tues- 
‚ day to seek powers to run trackless trolley cars to Dronfield. The 
committee is considering the suggestion. 

Stepney (London).— Тһе Electricity Committee suggest that in 
future they should pay the equivalent of 0-23d. in stead of 0-44. 
per unit for steam obtained from the destructor and the Works Com- 

mittee have signified agreement to the reduction. 

Stockton-on-Tees.—' The Counci] decided on Friday to adopt the 
following seale of charges for electrical energy for power :— 

Below 150 units per quarter 2d. per unit, 150 units and above 11d., 
300 and above 11d., 5.000 and above 114. and 20.000 and above 1d., with 
the option of a special arrangement in the case of the larger consumers. 
. The difference in revenue upon the present consumption would amount 
to £191. 

Swansea,—An experiment with the restricted hour system of 
supply is being made by the Corporation electricity department and 
the electrical engineer (Mr. С. А. L. Prusmann), and the chairman 
and vice-chairmen of the Tramways and Electric Lighting Committee 
will prepare a report. 

The Council last week adopted à recommendation of the 
Tramways and Electric Lighting Committee that the profit of 
£8,062. 8з. 6d. on the past year’s working of the undertaking be placed 
to reserve, 

Telephone Charges.—' Тһе Association of Urban Distriet Council 
passed a resolution on Saturday to ask the Postmester-General, in 
view of the favourable terms granted to agriculturists, to reduce the 
charge for telephones, especially in the case of subscribers resident 
in small urban distriets, who only require а very limited number of 
calls annual y. 

Telephone Wayleaves.—In the course of correspondence on the 
subject, the Postmaster-General has informed the secretary of 
Dudley Chamber of Commerce that the rights of the Post Office as 
to erecting telegraph and telephone lines on or over private Jands 
differ from those possessed by the National Telephone Co., that 
some of the privileges of the Post Office in this direction are con- 
ferred by special acts and some by common law, and that he con- 


Inquest.—An inquest was held on Tuesday into the death of Arthur 
Street, chief assistant engineer, Corporation Electricity Works, 
Batley, who (as stated in another column) died on Monday from 
injuries received in a motor-bicycle collision at Alwoodley. 

Mr. A. B. Chappell, electrical engineer, Batley, said that he and Mr. 
Street started together with the intention of cycling to Harrogate. At 
Harewood Bank witness pulled up at the back of a taxi-cab, thinking а 
vehicle was overtaking him. Street then ran into the back of his machine 
and both riders were thrown from their machines. When witness re- 
covered he found Street lying nnconseious. No one saw the accident. 

Dr. Richardson, of Leeds Infirmary, said death was caused by an exten: 
sive fracture and laceration at the base of the skull. 

The jury returned a verdict of accidental death. 


Llandudno.— On Friday the Council decided, by the casting vote 
of the chairman. to reduce the flat rate for electricity supply from 


54. to 434. per unit. 


London, Brighton & South Coast Railway Co.—Publie announce- 
ment is made of this company's intention to extend the electrification 
of their line from Balham to Croydon, via South Norwood, within 


the next vear. 

London County Council.—-At the meeting on Tuesday it was agreed, 
on the recommendation of the Finance Committee, to loan £5.260 
to Stepney Council. repayable in 50 years, for the erection of an 
electricity sub-station. 

Motor Vehicles for Fire Вее. Т Fire Brigade Committee reported 
that Шоу wer» anxious that the motor-driven fire engines апа eseape 
vans (including one clectrically-driven turntable long ladder), for which 
the Council had invited tenders, should be ordered before the summer 
recess, and they asked the Council to authorise them to open and accept 
tenders, and the Council adopted this course. 

New Tramweays.—The Highways Committee submitted a report con- 
taining proposals for the construction of seven new tramways. The 
following are the proposed new lines: (1) Hampstead-road to King's 
Cross via Euston-road ; (2) Charles-stroet to a point north of Ludgate- 
cireus via l'arringdon-voad and Farringdon-street ; (3) Norton Folgate 
to near Liverpool-street via Bishopsgate; (4) Tooley-street, from the 
existing terminus to near London Bridge; (5) Catford to Southend via 
Bromley-road ; (6) Exsex-road to Kingsland-road via Englefield-road 
and Stamford-road ; and (7) Wood-lane to Harrow-road via а new road 
hetween. Wood-lane and Latimer-road, thence via Walmer-road, Sil- 
chester-road, Clarendon-road, Cornwall-road, Westbourne Park-road, 
Porchester-road and Lord Hill's bridge. The total length of new lines 
proposed is 11 miles 6:4 chains, and the estimated cost of construction 
and equipment is £226,500. The first six new lines are to be on the 
conduit system and the last on the overhead.—Consideration of the report 
Was postponed. 

L.C.C. Annual Report.—The report of the London County Council 
for 1909-10 was issued lest week. 

Statistics of the various departments of the Council are given. They 
would he of more interest if they were issued more promptly. There were 
134 miles of tramway in working order at March 31, 1910, and a good deal 
of reconstruction was done in the 12 months, and horse-traction lines were 
reduced from 421 to 171 miles. The work of electrification has been con- 
tinued. The number of passengers carried оп the tramears were 
451,439,216 during the year. of which nearly 25 per cent. was represented 
by 4d. and about 47 por cent. by Id. fares. The income of the tramways 
department was £2,023,003, and the working expenses were £1.233,967, 
leaving £759,026, but after providing for interest, repayment and income 
tax. the profit was £192,108, of which £132.230 was carried to renewals 
fund and £59,878 to reserve. The net debt outstanding on tramways 
account was £8,899,098. —— 

Marylebone (London).—The rate per unit charged by the Council 
for current for contractors’ showrooms is 2d. per unit, but in return 
for displaying eurrent-consuming devices other than lamps the charge 
18 to be reduced to Id. per unit. 

Tie Electricity Committee have approved suggestions by Мг. Nea- 
brook in regard to hire of wiring and inclusive charges per quarter for 
rent of installation, maintenance and current. An agreement for three 
years is required, by which time the cost of wiring is repaid by the con- 
sumer and it becomes his property, and that this kind of wiring shall be 
sublet entirely to contractors; that with regard to the loan of apparatus 
on trial contractors be offered any apparatus which their customers 
desire to try on the same conditions as the Council's representatives 
loan such apparatus to consumers, and if the contractors’ customer 
purchases the apparatus the department will sell it to him at trade price. 

The bonus payable to the general manager and chief officers of the 
department amounts to £787. 193. 10d. for the year ended March 31 last. 
Tne conditions under which this bonus was granted were that the sales 
of electrical energy were to exceed those of the previous year by 500.000 

units (the actual increas? was 1.560,497 units), and the average price 
charged for both private and publie supplies was to be diminished by 
not less than 5 per cent. on the previous year’s average. The actual 
decrease was 0:387d. per unit, or 10-73 per cent. 

Melrose (N.B.).—The Electric Supply Corpn. propose to erect an 
overhead electric lighting cable to Gattonside. 


Mi*field.—4At the last meeting of the District Council Mr. Berry 
Buggested that trackless trolley vehicles might be run in the district, 
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siders it is well known thet he dees not possess or ехеге:зе опу 
powers with regerd to telegrephs and telephones which are oppres- 
sive or unfair to owners or tenants of property. The withdrawal 
of wavleaves granted to the Notional Со. can but inconvenience 
subscribers, 

Truro.—The Council sre in communicotion with Mr. Swarbrick 23 
to an electricity supply scheme. 

Watford.— Th price of clectrie energy for cooking purposes is to 
be reduced to 134. per unit, 

The Council have decided t» engage Messrs. Robert Hammond & Son 
to prepare a report on a scheme of extensions of the electricity works. 

West Ham.—Sanction to the borrowing of £2.925 for extension of 
cables ia e mnection with the tramway system hes been obtsined. 

West Hartlepool.— The L.G. Board inquiry into the anpliestion by 
the Corporation for sanction to borrow £38,000 for extension of the 
electricity undertaking wes resumed lest week. 

The Corporation propose to utilise exhaust steam and waste heat at the 
Seaton Carew Iron Co.'s blast furnaces and to erect a power station ad- 
joining the ironworks. The company, in return for their waste steam, 
are to have a supply of current free. ‘The Cleveland & Durham Electric 
Power Co. who, it is stated, desire to obtain the us? of the waste heat from 
the iron company, opposed the scheme. 

Capt. D. R. Sankey, for the Corporation, admitted that it would be the 
first. Corporation to generate electricity by means of waste heat, bat 
denied that the scheme was an experiment. 

Mr. J. Е. C. SNELL said if the Corporation were not in a position to 
maintain a proper and safe supply under the Durham & Cleveland Power 
Co.'s Act they could fall back on that company, who would be bound to 
supply them. 

Mr. Cope (for the Corporation) produced a letter intimating that the 
North Eastern Railway Co. were offering no further opposition. 

On behalf of the Cleveland & Durham County Electric Power Co., Mr. 
C. H. Merz said he was, so far as he knew, the first to design a waste heat 
station. Waste heat plant-was not in itself sufficient. for any public 
supply. It should be supplemented by coal fire plant with fires always 
burning. А waste heat station should always have a stand-by plant to 
counteract irregularities, and it would be better to put down а new 
modern coal station than the proposed complicated system of waste heat 
and coal fires. He had found in working waste heat stations that the 
variations were such that the system would be unreliable for publie 
supply. 

Mr. T. T£nnELL (for the Power Co.) sud the Corporation had not т 
their scheme any effective supervision for dealing with deficient supply. 
On the other hand, the Power Co. had a large number of stations all linked 
up together. 

Mr. Сгорк said, assuming that there were temporary interruptions in 
the supply of waste heat for short periods, the combination of gas firing 
and coal firing was already in use, and to-day any deficiency in exhaust 
steam was made up by coal firing. 

The inquiry then closed. 

Willesden.—The Electrical Engineer hes been authorised to make 
arrangements to supply current st a substantial rebate to contrac- 
tors in the district who make » good show of apparatus belonging to 
the Council or who advertise the Council's electricity undertaking, 

Outing.—A number of the staff end employés of Glouc?ster Cor- 

oration tramways department, including the general manager, Мг. 
L. Johnson, had their annual outing to London on Tuesday last week. 


COLONIAL AND FOREIGN NOTES. 


Australasia.— The ** Australian. Mining Standard" says North 
Bulli Coal Co. (Clifton, N.S.W.) are installing. new machinery, 
including electrical plant. 

Coleraine (Victoria) Butter Factory Co. propose to instal electric light- 
ing plant at their works, and to supply current for publie and private 
lighting. Wannon Shire Council are willing to agree to а 10 years’ 
concession. 

''emora (N.S.W.) Council recently decided to engage Mr. J. E. Dono- 
ghue (Balmain) to prepare a report and estimate of the cost of electric 
lighting plant. 

-Davlesford. (Victoria) Council have decided to borrow £4,000 for 
establishing electricity works. 

А company із being formed at Ararat (Victoria) with a capital of 
£6,000 to carry out an electric light and. power scheme for the town. 
Messrs. Lincolne & MacDougall have prepared a report, and they calcu- 
Jate that the capital expenditure will b» £5,758, annual expenditure 
£1.170 and annual revenue £1,340. А majority of the Council have 
adopted the report. | | 

About a year ago а conference of local Councils appointed a committee 
to consider the question of establishing hydro-electric works to utilise 
water power at Wairua Falls and supply current in Whangarei. The 
committee obtained а report from Mr. S. Irwin Crookes, which showed 
that for an outlay of £50,000 the falls could be harnessed and 1.500 n.r. 
generated. The Government are having the falls surveyed. Mr. 
Laurence Birks has charge of the work. 

Austria-Hungary.—Reichenberg municipal euthorities have de- 
cided to construct a tramway 34 miles in length. from Tuchplatz to 

Hanichen and Ober Haniehen, at a cost of £27,000. A project for a 


rail-lesa trolley system to Нее (Ober Henichen), at a cost of 
£14,500. is to be considered. 


Brazil.-—The “ Finencial Times " st»stes thet on June 26 the Com- 
mittce of Public Works appointed by the House of Representatives 
to investigate the petition of the Compagnie Bresilienne d'Energie 
Electrique for permission to ley down underground czbles for supply 
of electrie power for publie ond private purposes jn. Rio de Janeiro. 
have approved the company's scheme. It is also stated that the 
Company have signed г, contract with the municipality in regard to 
the matter, The committe of Public Works recommend the pessing 
of г Parliamentary Bill stipuleting thet the period of the concession 
shell be 60 years, thet the supply of current for private lighting shall 
only be available after Sept. 15, 1915, thet the ehorge for lighting 
shall not exceed 100 reis (pe per) per unit. ond that the concession 
sholi grent no monopoly. the Government reserving the right to 
grant concessions at all timo for free competition, 


China.—A report from Wuchow 35775 there is с tendency for the 
Chinese to organise companies to exploit the province, Schemes 
recently started include electric lighting of Wuch ow and s telephone 
sytem ot Kueilin. 

Reports state thet the Cheachai-Swatow tramway scheme, which 
was to have been carried out with Chinese сори, hes been sbsndoned. 

Imports to Tientsin in 1910 included electrical material and fittings 
valued at £17,511 (compared with £19,515) ard machinery £115,715 
(against £49,404). 

A company was formed to supply electricity in Hankow, but nothing 
further was done until the authorities arranged that half the capital 
should b» supplied from offi ial funds and that th» compiny should be 
administered under official supervision. Tn? s:h»me now seems likely to 
eventuate, and some machinery has been obtained through a foreign firm 
in Shanghai. 

Exhibition.— Ап international asriculturs! end industrial exhihi- 
tion is to be held et Rostov-on-Don (Russia). from Sept. 23 to Oct. 14. 
The British vice-consul at Rostov suggests that power plants, tur- 
bines and herdware of all kinds might be usefully shown. The pros- 
pectus (in Russian) тауу be seen ot 73, Besingholl-street, London. 
EC. | | 

Japan.—The Jeosnese Notione! Budget for 1911-12 provides for 
expenditure of £7.00) for the investigation of wireless telegraphy. 
£42.000 on the Grest Exhibition, £613.0:X) for telephone extensions. 
and £27,000 for the investigation of hydro-clectricity. 

‘The Supplementary Budget for Korea provides for expenditure of 
£31,000 on telegraph and telephone constraction and £868,090 for railway 
constraction and improvement. 

Madagascar.—A consular report ststes thet the city of Алел? 
n»rivo hag been provided with electricity supply during 1910. | 

New York.—On Friday lest the Board of Estimate oworded th? 
contracts for the construction of 88 miles new underground and 
elevated railways in New York to Brooklyn Reid "Transit Co. The 
cpitol expenditure by the City will be S206,.800.000 and by the cont 
peny $71,400,000. The work i» expected to begin in 30 d^ys. 

Russia.—4A consular report from Moscow says there wes о very Con- 
siderable increase in the use of elcetricsl energy in. Russia in 1910. end 
in the manufacture of machinery for generating electrica] energy. TIS 
greatest increase wes shown in the output of Diesel engines. Owing 
to the increasing needs of municipelities, factories turning out cables. 
tramway ond telegraph fittings, &е., extended their business, SENS 
of activity being perticulerly apparent in provincial towns сша 
Orel, Tamboff. Kaluga. Smolensk, Minsk, Tula and Moghileff, 1n all 
of which there sre importent municipal projects. 

The British Vice-Consul at Moscow states that on a tour of importa 
towns in the west and south of the Moscow district he found that British 
commercial enterprise was conspicuously lacking, whereas German 
commercial travellers were well known visitors in the provincial towns, 
and German price lists, drawn up in Russinn, were widely distributed. 
It is suggested that several non-competing firms should combine to opèn 
de pots to introduce British goods. 

The Vice-Consul at Krasnoyarsk says that trade їп British goods has 
been small, although a considerable trade might be done т tools an 
hardware. German firms have travellers all over Siberia, and succes? 
fully compete with British firms by doing business on local terms anc 
giving six months’ credit. Electrical and agricultural machinery an 
machine tools should find a good market. | 

The Vice-Consul at Tammerfors (Finland) says British manufacture 
goods would command a greater sale in the district if travellers knowing 
the Swedish language were sont out. There have been for many yeal? 
regular imports of British machinery for textile mills. " 

It was decided to considerably extend the generating plant of Viborg 
with a view to the supply of electricity for a proposed municipal electric 
tramway. 

Imports at Hangö (Finland) included electrical machinery valued at 
£1.100. . 

Reports from the Batoum district state that British capitalists might 
find in the Caucasus an enormous field of operation for commercia 
exploitation. The region is rich in metals and the laws governing grants 


ant 


only amounted to 17:8 per cent. of the capital expenditure, so that careful 
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vious year) Revenue from advertising in cars was £2,010 (£1,879), 
and energy supplied to the electric lighting department produced £16,351 
(£14,188), making a total income of £136,394 (increase £4,529). Working 
and general costs wer» £76,441 (increase £2,063), gross profit £58,952 
(£56.187). The net revenue surplus was £12,033 (increase £1,001), of 
which £6,946 has b»en placed to depreciation and £5,087 to reserve. 

Capital expenditure on the electric lighting department was £272,250 
(increase £3,820), and net liability on loan account now stands at £207,866. 

Income during the year was £45,455 (increase £2,259), working costs 
were £27,638 (decrease £470), gross profit £17,817 (increase £2,730). 

Hammersmith (London).— The accounts of the electricity depart- 
ment for the year ended March show capital expenditure £322.269 
(increase £5,643), of which £77,847 has been repaid. 

Revenue was £64,376 (against £53,433 in previous year), gross pr. > 
£33,940 (£25,155) and net profit £11,997 (£3,483). The maximum о «d 
was 5,520 kw. (4,653 kw.). Units generated 10,787,120 and pur » sed 
584,898. Units sold by meter to private consumers were 8,455,665. : d to 
public lamps 784,317. Тиеге аге 191 ares, 61 small ares and 5’! nean- 
descents for public lighting. Average price obtained for public supply 
was 1:244. (against 1:504.) рег unit, and for private supply 1:614. 
(1:69d.). There are 2,800 (2,577) consumers, and the motors connected 
are 434 (- -4,901 н.Р.), against 336 ( - 4,587 H.P.). | 

Maidstone.— At the Corporation meeting last week the Elec- 
tricity Committee submitted a report by Mr. A. W. King on the 
electricity supply undertaking. | 

The report stated that capital expenditure during the year 
March was £1,951. 9s. 11d., revenue £13.642, gross робе £5,817. 133. 4d., 
but interest and instalments of loans required £4,976. 9s., leaving a 
deticiency of £158. 158. 84., which has been charged against the unap- 
propriated surplus from previous year, reducing this to £508. 4s. 54. The 


report was adopted. 
Mr. King’s report on the tramways stated thet £1,675 was raised 


during the year for capital expenditure and £1,000 was expended 


in connection with cars. 

Revenue was £9,340. 14s. 14., and working expenses £7,091. 9з. 5d., 
leaving £2,249. 5s. 8d. gross protit. Interest and loan charges were 
£4,932. Gs. 8d., so that there is a deficiency of £2,623. 7s. to be charged 


to the borough fund. 

Weymouth.—The accounts of the Weymouth and Melcome Regis 
electricity undert«king for the year to Merch last show capital expen- 
diture £54,255 (increase £2,223), of which £8.160 hes been repaid or 
provided for repayment, | 

Revenue was £7,011, gross profit £3,878, net profit £376. There are 
540 consumers (against 420 at March, 1909). and the equivalent 33 watt 
lamps connected are 33.176 (28,778). Motors aggregate 187 H.P. The 
maximum load was 395 kw., and the combined load factor was 12:02 per 
cent. (against 12-68). Units sold to private consumers for lighting were 
249.164 (202,674) and for power 32,476 (33,694), publie lamps 165.493 
(155.951). Coal cost 0-46d. (0-45d.) per unit sold. works costs were 0-024. 
(0:95d.), total costs (including management, &с.) 1-42d. (1:44d.). Re- 
demption of capital required 0:944. (1-04d.) and interest 0:944, (1-09d.), 


and the net profit was 0-20d. (0-06d.). 


of concessions fur prospecting and development are not irksome. Most 
towns require electric light, waterworks and drainage schemes, and the 
many existing traction and other projects give the capitalists further 
opportunities. The Government are considering the mannfacture of 
ferro-manganese either by electric furnace (using water power for the 
generation of energy) or by the ordinary blast furnace. 

Spain.—A scheme hes been brought before the Cortes for the ex- 
troordinery expenditure of 60.000.000 pesetas on port works during 


the ensuing five years. ОЁ 65 sum 800,000 pesetas (£31.667) is re- 


quired for 16 electric orones for Bereelons, 


Wireless Telegraph Note.—It is ennounced that a project is under 
consideration to establish wireless telegraph communication between 


Paris end all French possessions in Africe. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bootle (Lanes.).—' The report of the borough electrical engineer 
(Mr. T. D. Clothier) states that as a result of the working of the elec- 
tricity department for the year ended March 31 there was a record 


surplus. 
After paying all expenses, including interest and sinking fund, pro- 


viding £2,300 as a contribution towards depreciation, obsolescence and 
renewals, £150 for accumulator repairs’ account, £1,500 was voted in 
relief of rates. There was every indication that the set back to the output 
due to the introduction of metal filament lamps had disappeared, and 
with the increased output this year there had been an increase in the 
maximum demand. There was a steady demand for current. There 
were 755 consumers, but in many cases they were only using a partial 
supply. Motors of 2,533 н.р. are connected, but users of over 9,000 n.r. 
are being served by steam and gas engines, and most or all of these users 
might wish to change as their present arrangements got older. That 
process would take place sooner if electricity were sold at a lower price. 
The percentage of gross profit was 8:83 per eent., but it was 13-6 per cent. 
on the outstanding capital, which was now 474,254. The entire revenue 


ended 


management was required to leave any surplus. 

Bristol.—4t the City Council meeting on Tuesday the Electrics! 
Committee submitted the accounts for the year to March lest. 

Revenue was £84.435 and working and general expenses £30,001, 
leaving gross profit £48,434. Adding £85 refunded on adjustment of 
Income tax and £172 transferred from redemption and sinking fund 
account, there is a total of £48,891 available for dividends on stock, 
interest on loans, &c., repayment of capital, reserve for renewals (£3,042), 
stores written down (£752), expenses re Exchange p “mises. А deficiency 
of £768. 169. 4d. is shown, which will be met from unappropriated 
balance in hand (£4,042), as will other sums properly chargeable to 
capital account but for which loans have not been sought, after which 
there will remain a balance of £2.628. 7s. 9d. to carry forward. The 
total amount borrowed for the undertaking is £831,365, of which £209,753 
has been repaid or accumulated for repayment, and there is also in the 
reserve fund £23.490. 58. lld. There are 3.286 consumers (increase 
195), and the connections to the mains are equivalent to 551,991 30-watt 
lamps (compared. with 521,124 last year) Units sold were 9,034,709 
(increase 892,333). 

The report of the electrical engineer, Mr. H. Faraday Proctor, states 
that the use of metal filament lamps is still operating to the advantage 
of the consumer, as shown by the revenue derived from the lighting 
supply during the past four ycars, viz., 1908, £47,447, 1909 £43,416, 1910 
£40,779, 1911 &41.543. Thus, although the light supplied for the past 
year is enormously greater than that supplied in 1908, the consumption 
In units to produce this increased light diminished to such an extent 
that consumers in the aggregate have paid £6,000 less. 

Ald. Pearson in presenting the accounts on Tuesday said: The gross 
profit had increased to a greater extent than the income, and that was 
explained by the fact that there had been a considerable reduetion in the 
cost. of veneration. They had now paid out of revenue £209,752 to the 
sinking fund or repayment of mortgage, so they had either mortgage or 
money in their pockets to that extent. They had also put aside £23,000 
for renewals. 

The accounts were adopted. 

Broughty Ferry.—The accounts of the electricity department 
show capital expenditurs £19,719 (increase £517), of which £16,463 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Tenders are invited for the supply of telephone, telegraph and 
electric light materiel for the year 1911.12, and for the supply of a 
desicesting plant, to the Postmaster-General's department in NEW 
мости Waves. Forms of tender, specifications, &c., may be 
obtained from the Commonwealth offiess, 72, Victoria-strect, London, 
5.W. See also sdvertisements. 

The esylum of the Lancashire Asylums Board, WHALLEY. near 
Blackburn, is in course of erection, and the Committee of Visitors 
will shortly be prepared to let the contract for the electrical plant. 
&c. Contractors must send n»mes end cddresses by Aug. 7 to Mr. 
Harcourt E. Clare. clerk to the Committee of Visitors, County 
Offices, Preston. Вее al:» an ecvertisement. | | 

Tenders are invited up to Sept. 5 for the supply of (a) 10.000 
protectors and (b) sundries to the Postmaster-Generel's Department 
in VICTORIA. Tender forms and specifications st the Commonwoe:ltli 
Office, 72, Vietoria-street. London, S.W. See an advertisement. 


The Corporation of Dublin invite tenders for 12 months’ supply of 
machinery oils for the electricity works, Pigeon House Fort, Dublin. 
Copies of specification, with conditions of contract (price 53.). сэп be 
obtained from the town clerk, Mr. Henry Compbell. and tenders 
must reach his office by Aug. 2, 1911. See also an advertisement. 

The Municipal Council of Всрареѕт. Hungary. require tenders for 
the manufacture and supply of plant for a steam-driven electric: 
generating station, including two groups of three-phase turbo- 


remvins outstsnding. 

Revenue was £2,353 and working and general expenses £1,122, 

leaving gross profit £1.231. After meeting capital charges, £104 was 
placed to reserve, and £52 applied to writing off suspense account 
balance. The units generated were 151,305 (compared. with 151.359 in 
previous year), supplied to publie lamps 16,102 (18.627), by contract 
993 (1.032) and to private consumers by meter 102,077 (97,479). Total 
maximum demand 92 kw. (90 kw.). 
_ Cardiff. —At the meeting of the Electric Tramways end Lighting 
Committee last week Mr. John Allcock (city treasurer) explained 
the tramway and electricity supply accounts for the year ended 
March last. 

In the tramways department the total capital expenditure was 
£720,920, and £176,777 had been repaid or set aside for redemption. 
Vraflic receipts during the year were £116,806 (against £114,306 in pre- 
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р enerators (5,000 kw. each), 10,000 volta 50 cycles boiler equipment 
for mechanical output of 5,000 kw. with reserve, pipeline, central 
switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant.  Speeitications, &c., can be obtained 
at the Presidial Section of the Council, 9: IV... Varosh :z-utea 
16.1. J, Budapest. The cable lines are not included in the contract. 
Tenders must be delivered personally or by а commissioned person 
to Dr. John Buzith. Notary of the Council, or his substitute, at the 
above address, by 11 2.m. Sept. 30. For further particulars see an 
advertisement. 


The Generalpostseyrelsens Registratorskontor, Veo3325tan, STOCK- 
HOLM. will receive tenders until Aug. 1 for supply of 4,000 to 6,000 
16-50 normal c.p. metal filament lamps for 110-250 volt». 

Tenders will be received at the Town Hall, Svznaw, Russia, on 
Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. 

Рнилррошѕ (Bulgaria) Municipality require tenders by Aug. 4 
for a 50 years’ concession for electric or gès lighting and for the 
provision of electric tramways. А deposit of £6,800 is required. 

The time for the reccipt of tenders by the Ministry of Public 
Works, Constantinople, for an electric power and tramway concession 
for JERUSALEM, is extended to Sept. 13. Specifications (in French) 
can be seen at 73, Basinghall-street, London, E.C. 

Tenders will be received at the Prussien Мәе Railway Offices, 
MAGDEBURG., on Aug. 10 for supply of 270,000 sre lomp carbons. 


Tenders are invited by the Farnuam Gas & ELECTRICITY Co. for 
the supply and erection of two high-speed Diesel oil engines coupled 
tc two 90 kw. alternators with direct-coupled exciters, piping, tanks, 
ov thead traveller and accessories, and main high-tension switch- 
bo.) Specitications, drawings and forms of tender may be seen at, 
but n obtained from, the offices of the consulting engineers (Messrs. 
Напі К & Dykes), 11, Victoria-street, Westminster, S.W.. and 
copies of the specifieations, drawings and form of tender may be ob- 
tained from the Secretary. to whom tenders by noon, Aug. 16. 


TENDERS RECEIVED AND ACCEPTED. 


St. Psneras (London) Council received the following tenders for 
enables :-— 


Western Electric Со. (eee ptit) sas be e qut oem Riva ый £1,352 10 0 
W. T. Henley's Telegraph Works Coins 1883 77 


---— ~= 


Loxpow County Council require tenders by И a.m. Aug. 1 for 
installing about 250 lamps at Great College-street elementary school, 
Rochester-place, N.W. Specifications, &c., from the Chief Engineer, 


iss WE Mace Siemens Bros. & Co........ mec Pc ME 
Spring Gardens, Я. W. British Insulated & Helsby Cables ............ mM e. 14145 4 3 
BRUMBY and FRODINGHAM Council require tenders bv Aug. 11 Callender N ( о. еооёооеое оо а о ec«»00990090080049*92529«420R**9259 “аео 1444 ^ 0 


Vie tender of E. С. & J. Keay, for erecting boiler house roof and length- 
ening girders at King’s-road generating station, at £261, has also been 
accepted by St. Pancras Council. 

Stepney (London) Council have accepted the tender of the Aron 

‘Electricity Meter for supply of 10 special meters required in connec- 
tion with the supply of current to the Port of London Authority at 
£164. 5s. | 

Hammersmith (London) Council have accepted the tenders of 
Nichols Bros. for feed pump. £190. 15s. ; Lucy & Co. for lenterns for 

‘side street lighting, bracket and switch, 8%. 104. each; and the 
General Electric Co. for hoods, 8s, 3d. each. 

Fulham (London) Council have accepted the tender of the British 
Westinghouse Co. for a switchboard at £210. 

Marylebone (London) Council have accepted the tender of the 
Electrical Co. for supply of lamps for strect lighting. 


Wm. Geipel & Co. heve secured a contract for 68 Geipel steam 
traps for the new Copenhagen Hospital. 


for supply end erection of poles, lamps, wires, &e., for lighting the 
streets electrically. Specifications, &c., from the Council Offices. 

3EACKBURN Guardians want tenders by 9 a.m. Aug. 5 for a 
28-point fire alarm for the workhouse. 

PONTYPRIDD Council want tenders by noon Aug. 1 for 1,700 
ampere-hour battery with motor-driven booster aud nwitehgeer. 
Specification, &c.. from Mr. J. E. Teasdel, Treforest. 

Tonyrefail and Gilfach Goch Electric Light Co., High-street, 
TONYREFAIL, require tenders by Aug. 1 for supply and erection of 
electric lighting mains. switehgeer and street lighting fittings. 
Specifications trom Secretary. 

Tenders ore invited for the supply of 530 а.е. meters, 495 d.c. 
meters and 133 maximum demand indicators to the City of MEL- 
BOURNE, Australia. Copies of specification, conditions of contract 
end form of tender from the agents for the City Council (Messrs. 
Mcliwraith. Me Escharn & Со. Propy. Ltd.). Billiter-squiare Buildings. 
London, E.C.. to whom tenders are to be sent by noon Wednesday. 
Aug. 9. 

Tenders are invited up to Aug. 23 for the supply of telegraph 
and telephone material to the Postmaster-General’s Department in 
SoUTH AUSTRALIA. ‘Specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. 


Huddersfield Corporation have accepted the tenders of the United 
Electric Car Co. for ear bodies. end Dick. Kerr & Со. for electrical 
equipments, for 10 tramears, the total cost being about £7,000. 

Stoke-on-Trent Council have acceptcd the tenders of the Stirling 
Boiler Co. for three boilers and accessories, £5,054 ; and the Deven- 
port Co. for a cooling tower. £1.035. 


Tenders are invited (up to Aug. 15) for the supply of (a) 80,000 
insulators and (b) indiarubber covered wire to the Postmaster- 
General's Department in VICTORIA; up to Aug. 16 for cable, 
conduits, c.i. pipes, iron poles, insulators, wires, &c.; up to Aug. 23 
for the suppiv of letter box fronts to the Postmaster-General's 
Department in QUEENSLAND; up to Aug. 23 for telegraph, telephone 
and electric lighting material to the Deputy Postmaster-General in 
New Sorru Wares; and up to Aug. 30 for supply of porcelain 
insulators, copper wire, sleeves, &c., to the Postmaster-General's 
department in SOUTH AUSTRALIA. Specifications, &e., from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. 

The Metropolitan. Water and Sewerage Board, Albert-street, 
BnisBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary. 

MoRTLAKE (Victoria) Butter & Cheese Factory Co. require tenders 
by noon Aug. 14 for supply of dynamo and booster, storage batteries 
and acecssorics, switchboard, cables, &с. Specifications from 
Messrs. Е. A. McCarty & Co., 31, Queen-street, Melbourne. 


WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 24 
for supply of a motor power waggon and accessories for the electric 
tramways department. Gonville and Castlecliff ‘Tramway Board, 
Ridgway-strect, WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 
for supply of overhead tramway material, feeders, «е. Conditions, 
&с., can be seen at 73. Basinghall-street, London, Е.С. Represen- 
tation in New Zealand is necessary. 

pexricron (British Columbia) Municipal Council require tenders 
by 8 p.m. Aug. 10 for supply and instvilation of two 100 k.v.e. three- 
phase 4.GUU-volt, 900 revs. per min. &c. generators, with pressure 


pipe line, switchboards, transformert, meters, distribution and street 
ivhting system. Plans. &., with Mr. К. H. Latimer consulting 
m e y 9 > 


engineer, Penticton. 


Swansea Council have eccepted the tenders of the Electric and 
Ordnance Accessories Со. for two years’ supply of motors. end H. 
Billings & Son, for extension of power stetion and new offices, 


£3,987. 10s. 


Southend Council have accepted the tender of the Woreester 
Foundry Co. for 47 brackets for the electric lighting of the pier ët 
165. 9d. each. | 

Derby Council have accepted the tenders of W. Rickard (Ltd.) for 
cables, £913. 13s. 6d. ; British Electric Transformer Co., for trens- 
formers, £696. 105.; and A. Reyrclle (Ltd.) for gub station switeli- 


Г sok pool Corporation he, ve accepted the tenders of Wm. Geipel 
& Co., for Henrion flame are carbons, and of the Sloan Electrics 
Co. for Conradty open type carbons, (21 tenders were received.) | 
York Council are recommended to eceept the tender of Callender 8 
Co., at £2,640. 7s. Id., for supply and laying of h.t. cable for supply (0 
Messrs. Rowntree's works. | 
Wm. Geipel & Co. have for the third time secured à contract for 
the annual supply of Henrion open. enclosed and fleme type are lamp 
carbons (about 1,150,000) to the London & North Western Railway. 
Ten electric tramcars made by the Brush Company for the Regina 
Municipal Tramways, Regina, Saskatchewan, Canada. have recently 
been shipped from Manchester. There are others to follow. 
Sydney (N.S.W.) City Council have accepted the tenders of the 
Australian General Electric Co. for three transformers (3.200 kw.) 
£605 ; General Electrie Co., eireuit breakers, £001. 125. Ud. : Unwn 
Electric Co., 40 8-ampere „с. single carbon Exccllo type 270 Jemp 
£256 ; Noyes Bros., 50 contact and suspension gears, £1 15. | 
Government Contraets.—' The British Government Departments 
have placed orders with the following contreotors during Јоле: 
War Office. —'udor Accumulator Co., storage batteries ; Cox-W alkers 
boosters, motor, &е.; Western Electric Co., chronograph cable ; Mart 


gear, £342. 
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lees, Bickerton & Day, oil engines, &c. ; Spagnoletti Limited and British 
Insulated & Helsby Cables, telephone sets, &c. : H. J. Cash & Co., instal- 
lation of electric light at Sandhurst Military College. 

India Office. —Pritchetts & Gold, accumulators; General Electric Co., 
cells; Stewarts & Lloyds, pipes: T. Piggott & Co., piping; T. Summer- 


gon & Son, switches. 
Crown Agents for the Colonics.—'"J'elegraph Construction. & Main- 


tenance Co., submarine cable; Hoopers Telegraph & India Rubber 
Works, river cable, &e. ; Tyer & Co., electric train tablet apparatus ; 
National Gas Engine Co., gas engines and producer plant for electric 
lighting; F. Smith & Co., copper wire. 

General Post. Office.—Peel-Conner Telephone Works, telephone ceon- 
densera: British Insulated & Helsby Cables, switchboards and flexible 
cords; British L.M. Eriesson Mfg. Co., switeliboards ; Western Electric 
Co., loop cable; W. Т. Henley's Telegraph Works Co. and Siemens Bros. 
& Co., paper-core cable; Bullers (Ltd.). and ‘Taylor, Tunnicliff & Co.. 
insulators; Edison & Swan Co.. Omega Electric Lamp Co., Rugby Lamp 
Co., and Siemens Bros. & Co., glow lamps; Westera Electrie Co., tele- 
phone exchange extension, Victoria; British Insulated & Helsby Cables, 
local telephone exchange equipment, Attereliffe; PeelConner Telephone 
Works, local telephone exchange equipment, Bury and Doncaster. 


BUSINESS NOTICES. 

Mr. A. G. M. Michell. M.C E., of 413, Cullins-street, Melbourne. 
Victoria, informs us that he hes chsaged his business address, and 
that in future his practice as consulting end designing engineer will 
be carried on at third floor, 450, Collins-street, Melbourne, Australia. 

The works of Pope's Electric Lamp Co. (Ltd.). Hythe-road, Willes- 
den, will be closed for the summer holidays from Aug. 7 to 12, but 
a small staff will attend to see to urgent matters. 

The partnership between Chas, Wm. Stanley and Joseph Wm. 
Simpson, electricians, &е., 9, Fort-road, and 5, King-street, Margate, 
has been dissolved. Debts by Mr. Simpson. who continues. 

The offices and works of the British Prometheus Co., Highgate. 
Birmingham, will be closed on Aug. 2 for the annual holidays, and 
re-open on Aug. 14. А small staff will be in attendance. 

The Dublin branch of the General Electric Co. has been removed 
to more commodious premises at 13, Trinity-street. (Telephone, 
** 3.300 Dublin " ; two lines.) 

Frank Saunders (Ltd.) hes been registered in New South Wales 
as а limited liability company. The company ecquires the Svdney 
business of Saunders & Stuart, electrical engineers, The address 
of the company is 178, Clarence-street, Sydney. 

The telephone number of the new offices and showrooms of the 
Benjamin Electrie (Ltd.). at 117, Victoria-strect, London, S.W., is 
1297 Victoria. | 

Mr. Н. B. Tilley, manager in the Manchester district for Bruce 

Peebles & Co., has left for а business tour in Canada on behalf of 
the firm. Не expects to be away for fully а year. 
_ Messrs, Newtons (Ltd.), Taunton. notify that the fire which occured 
in their main foundry on 19th inst. did no serious damage, and they 
are able to give their изи] deliverics, the damege having been 
promotly repaired. 


— ee — ree а —  —— —— ee — 


Patent Development.—The proprietor of patent No. 29,363/1904, 
for “ Improvements in and relsting to electrical measuring instru- 
mente ` desires to enter into errangements by way of licence end 
otherwise for ensuring the development and practical working of 
ипе in this country. Apply to Messrs. Haseltine, Lake & Co., 
Chartered Patent Agents and Consulting Engineers, 7 and 8, South. 
ampton-buildings, Chancery-lane. London. W.C. 
| On the East Coast.— This is the title of an interesting book pub- 
lished by the Great Eastern. Railway Co.. of which we heve to ac- 
knowledge the receipt of & copy of the editionde luxe. Prominence 
15 given to some of the less known districts in East. Anglia end to the 
country between the Cromer and Hunstenton coasts and the Norfolk 
broads. Illustrations ere a festure of the book and show some inte- 
resting beauty spots on the G. Е. system. А copy of the ordinary 
edition of this publication can be obtained free from the superinten- 
dent of the line, Liverpool-street Station, London, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The examination of Chas. Francis, electrieal engineer, 66, Liver- 
pool-road, Stoke-on-Trent, took place lest week. 

Debtor stated that at the date of the receiving order his liabilities were 
£512. 19s. 114.. and assets estimated at £11. In May, 1904, he com- 
menced business as an electrical engineer in. Liverpool-road, Stoke. his 
capital being £400, money borrowed from his wife. Не had never been 
In а position to pay the money back, and she was scheduled as a creditor 
for £400. Оп Sept. 29, 1905. he entered into a partnership agreement 
with two others to carry оп business in co- partnership. They carried 
on business at a loss until F ab., 1906, when, under a deed of assignment, 
the effects were realised and a dividend of 1s. was paid, the liabilities 
amounting to £1,243. From Sept., 1908, to Dec., 1910, he worked for 


employers, In Dec., 1910, with capital under £10, he again started to 
trade as an electrical engineer at Liverpool.road, and tbis business he 
had carried on up to the receiving order. Failure attributed to house- 
hold and personal expenses in excess of income, 

Examination adjourned to Апи. 15. 

The publie examination of Cuthbert Fenton Lindop. electrician, 62, 
Dale-stzeet, Liverpool, was opened at Liverpool on Monday. The 
statement of affairs showed liabilities £002, assets nil. Debtor stated 
that he commenced business as an electrical engincer in Oct., 1909, at 
62, Dale-street, Liverpool. He had £200 borrowed capital, which he 
mainly applied towards exploiting an clectrical patent advertising sign 
of his own invention. It had so far proved a failure. He attributed his 
failure to this and to losses on contracts. Being in financial difficulties, 
he went, early in the present year, to a solicitor, but saw а clerk. The 
clerk advised him to form his business into a limited company, and pro- 
mised to find him working capital. A company was registered on March 
18, ind on April 26 a debenture purported to have been issued by the com- 
рану for £100, of which he received £73, the balance being applied т pay- 
ment of costs of registering the company. He had to get the signatures 
of two gentlemen as directors, in connection with the issue of the deben- 
ture, which was in favour of a gentleman introduced by the clerk. It 
уаз a fact, he believed, that, although the articles of association of the 
company provided for not less than two or more than four directors, with 
a qualification of 100 shares, no directors, as far as he knew, had been 
appointed, nor had any shares been allotted. He was to receive 1.250 
fully-paid £1 shares in the company. Shortly before June 29, the date 
of the recciving order, a debenture holder's action was commenced against 


ће company, and the Chancery Court appointed a receiver on behalf of 


the debenture holders. His brother also signed the debenture referred 


to, as secretary to the company. 

Examination adjourned to Sept. 18. 

Emanuel Ristori, civil engineer, 54, Parliament-street, London, 
S.W., has been adjudicated bankrupt. 

In the bankruptcy of Wm. Hy. Ridpath, electrical engineer. 20. 
Bath-street, Ilkeston, first mecting of creditors on July 31 at 5, 
Victoria-buildings, London-road, Derby, and publie examination 
on Aug. 2 at 20, St. Peter's Churchyard, Derby. 

A dividend is to be paid to creditors of Chas. Hellver Pearson: 
electrical engineer. &c., 514, Mosley-street, and Stockton-strect> 
Manchester, end 4, Menchester-road, Hyde. Claims to Mr. A. 
Yearsley, 27, Brazennose-strect, Manchester, by Aug. 4 

The Betley Electric Carbonising Co. (Ltd.) is being wound up 
voluntarily. Mr. H. Appleyard, Prudential Buildings, Market- 
place, Dewsbury, is liquidator. 

A dividend is to be paid to creditors of Wm. Hy. Illingworth, 
electrical engineer, &е., 30, Pellon-lane. Helifsx.  Cleime. to Mr. 
W. Durrance, 12, Duke-street, Bradford, by Aug. 2. 

A first and final dividend of 81d. is paveble at 684, Castle-street. 
Canterbury, to ereditors of Alphonse C. A. Wemọpseh, еселе 
engineer, Formby Lodge, Seabrook-road, Hythe. 

Claims against the Aluminium Corpn. (Ltd.) (which wes ineor- 
porated in 1907 and went into voluntary liquidation рес, 9, 1908). 
by Sept. 1 to Mr. В. Lawson, 60, London-wall. London, E.C., (This 
notice does not refer to the Aluminium Corpn. (Ltd.), which жаз 
incorporated Dec. 17, 1909.) 

The discharge of Geo. Montague Sellick, electrical accessories 
manufacturer, 464, Romford-road, Forest Gate, London. E., is 
suspended for two years ending June 27, 1913. 


COMPANIES’ MEETINGS AND REPORTS. 


а. 
City & South London Railway Co. 


The fifty-fourth ordinary general meeting was held on Tuesday, the 
Right Hon. С. B. STvAuT-WonrLEY, K.C., M.P.. in the chair. = 

The SECRETARY (Mr. W. F. Knight) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: We meet you after a record half-year, in 
which we have carried more passengers than ever and more passengers 
per train (126:6). Against the first half of 1910 we show increased 
receipts per train (178. 1144. against 175. 424), abo increased 
receipts per train mile 2s. 5-£1d.. against 2s. 4:37d.), and decreased per- 
centage of working expenses to receipts (45:52 against 47-52). The 
principal fact that emerges from the accounts is that we have for distri- 
bution in dividends a sum increased by £5,663 over last year. This 
would have enabled us to pay a dividend at the rate of not merely 12 per 
cent., but even at the rate of 2 per cent., and still to carry forward Шр 
by £113 than we did this time last year. At the end of the last week 
before the Coronation we had recorded an increased passenger traflic of 
£2,363. The two weeks which comprised the Coronation апа all the 
sights and ceremonies that went before and after it brought us increases 
in traffics of £1,400. We made, moreover. about £600 by letting spaces 
for the erection of stands. You see, therefore. that these two non- 
recurring items of profit just about correspond in amount with the £1,850 
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that it would have cost to give you a dividend for the half- year at the 
rate of 2 per cent. instead of 1}. The Coronation period, and the excep- 
tionally heavy traffic that it brought us. brought also special responsi- 
bilities to our staff, and demanded from them extraordinary exertion 
during critical periods. We repeated on this occasion the poliey that 
we followed т 1902, of marking the Coronation day by the concession 
of a day's holiday, or in lieu therefor, a day's extra pay to all ranks and 
classes of our staff. Of the manner in which their duty was done 
Г cannot паз terms of higher praise than to repeat the simple 
statement made in our report that all ranks worked with such goodwill 
together that the whole of this extraordinary number of sightseers were 
brought in and carried back on each of the three days without a single 
mishap or delay of any kind whatsoever. The new high level subway 
at the Bank station has now been open for nearly three months, and 
affords safe and convenient access between our own Bank station and 
thos? of the Central London and th» Waterloo & City railways. You 
will approve of our having placed the remainder of our 1903 preference 
stock, We may hive to pay a fractionally higher rate of interest for 
the money thus realised, but we have got rid of a large debt to the bank, 
always demandable at short notice. Since our last meeting we have 
lost, in the Jat: Mr. Ranking, а valued colleague and friend. We have 
been fortunate in securing for the vacant place on the Board the services 
af a former general manager and a present director of two great English 
railways. Mr. Gooday is present with us to-day, and has already given 
proof of his readiness to give to the service of this company its full share 
of tho skill and energy that have gained him so much distinction in the 
railway world. When I last addressed you I referred to the 
speed of our trains. We are advised that without incurring such expense 
as would involve an application to Parliament, it may be possible so to 
improve our existing locomotives as to reduce by five or six minutes the 
time taken in each journey from one end of our system to the other. 
We have sanctioned the expenditure needful for a practical experiment 
in this direction. I now move the adoption of the report and accounts. 
Mr. CHARLES SEYMOUR GRENFELL seconded the resolution, 
which was carried unanimously. 
A resolution approving the dividends was also carried, and a hearty 
vote of thanks to the chairman and directors concluded the meeting. 


National Telephone Co. 


The forty-eighth ordinary general meeting was held yesterday, Mr. 
GEORGE FRANKLIN presiding. 

Toe SECRETARY (Mr. Albert Anns) read the notice convening the 
meeting. 

ne CHAIRMAN sud that during the past half-year there had been 
added to their system 15,675 stations, making the total number of 
stations on June 30, 549,928. The net result of the half-year's working 
was a profit. balince of £576,277, an increase of £31,761, and out. of the 
availibl> balance of £436,886, the Board recommended the declaration of 
the usual dividends on the preference shares and of a dividend on the 
deferred stock at the rate of 6 percent. perannum. They also proposed to 
transfer £20),000 to the reserve fund account. During the six months 
under review upwards of £200,000 was expended on construction of 
exching: and private stations. The Company's reserve fund totalled 
£4,059,123, and shareholders were constantly asking him where this sum 
was, "Го the extent of £1,839,8U0 it was represented by solid cash, and by 
freehold and leaseholl properties. As to the balance he could say with 
some confidence that it would be found in the assets of the Company 
when thes’ came to b> distributed. In the absence of any agreement 
with the Postmaster-General as to the value of th» Company's assets, 
such value had to be determined by arbitration, and it had appeared to 
the Board necessary to enter upon the preparation in detail of an in- 
ventory of the Company's plant and apparatus, upon which its claims 
for money comp'nsation. must be founded. This task of enumerating 
and checking th» inventory commenced last October. 1t was occupying 
the constant tim: and attention of about 500 employ^s, and was, of 
course, a great expense alike to the Postmaster-General and to the 
‘ompany. ‘The Board anticipated that by the end of the current year 
this inventory would be completed, and it would be possible then, if 
necessary, to obtain the decision of the arbitrators as to the purchase 
price of the various assets to be transferred to the Postmaster-G-neral. 
Under the provisions of the purchase agreement, they had received 
notices from the Postmaster-General of objections to purchase a quantity 
of its plant, land and buildings in what were known as competitive 
areas, as well as a general notice relating to plant not constracted in 
accordance with the specification comprised in the purchas* agrement. 
The Board entirely dissented from the Postmaster-General’s view, and 
proceedings were begun before the Railway and Canal Commission. 
Certain questions of law were decided, generally speaking. in the Com- 
pany's favour, but that decision was unfortunately reversed Бу the 
Court of Appeal, from which Court there was no other appeal. Enere- 
upon the proceedings were resumed before the Railway and Canal 
Commission, and an arrangement was effected between the Postmaster- 
General and the Company by which practically the whole of the plant 
objected to was to be taken over and purchased by the Postmaster- 
General, certain deductions from the ultimate purchase price of portions 
of the plant objected to having been agreed to be made by the Company. 
(Cheers.) He did not wish to say much about that settlement, but it 
was one which the Directors cordially approved. As to the notices of 
objection to the character of the plant, he said that the importance of 
these had been greatly diminished as the result of explanation given to 
the Court by the Law Officers of the Crown, On the introduction of the 


Telephone Transfer Bill, they fourd it necessary to raise objections to 
certain clauses, which in their view varied the purchase agreement. It 
was but right to say that, in response to representations made to the 
Postmaster-General by the Company, certain alterations had been 
approved which, while preserving to the Postmaster-General the necessary 
powers required, would at the same time remove the Company's objec- 
tions to the Bill as at first presented. The difficulties were perhaps 
serious, and one felt that the Postmaster-General, on his attention 
having been immediately directed to the question, had met it in a fair, 
full and frank manner, and the Company had now no caus? for com- 
plaint. (Cheers) һе Bill also. made provision for the Company's 
staff, and it was due to the Postmaster-General to express satisfaction at 
the fair and reasonable provision which he offered to make in this regard. 
He hoped that an application of the same spirit to the case of the principal 
officers, and others, whos’ claims were now under consideration, might 
remove al) difliculties, ard secure for the Postmaster-General a continu- 
ance of the same loyal and devoted service which it had been the good 
fortune of this Company to enjoy. (Cheers) He then moved the 
adoption of the report. 

Мг. SAMUEL H. SANDS (the vice-president) seconded the resolution. 

The CHAIRMAN, in reply to а question, said the purchase agreement 
provided for the transfer either on December 31 next or on some day or 
days to Бо fixed by the Postmaster-General during 1912. The main 
qvestion was, of course, the parchass price, and this was still under 
consideration. and could not be discussed that day, but upon the solution 
of thet question depended in a large measure the date when the actual 
transfer of the business should take place. 

The resolution was passed unanimously. 

The retiring Directors (Mr. С. S. Agnew, Lord Harris and Sir Albert 
Rollit) were then re-elected, and the proceedings terminated with a vote 
of thanks to the Chairman. 


Electric & General Investment Co. (Ltd.) 


The twenty-second ordinary general meeting was held yesterday, 
Mr. J. B. BRAITHWAITE presiding, 

The SECRETARY (Mr. S. R. Shaw) read the notice convening the 
meeting. 
‚ Tne CHAIRMAN read the auditors’ report and said: The past 
year has been an uneventful one. The net result is that we have 
earned £11,848, as compared with £13.086 in the previous year, or 
about £1.30J lesa. That enables us to pay the dividend on the pre- 
ference shares, distribute the same dividend as last year on the 
ordinary shares—6 per cent.—and to add a further £2,975 to the соп- 
tingencies fund, raising it to elos? upon £70.00). In the balance- 
sheet. one or two changes have taken place of а favourable character. 
‘Phe item Loans against security £19,513 has disappeared, and investments 
have increased from £244,619 to 4250.154. Sundry debtors have in- 
creased from £2,714 to £9,208 ; cash at bankers and in hand from £1,211 
to £14,000. On the other side loans from bankers and others have 
decreased from £48,000 to £45,000. Sundry creditors and open accounts 
have increased from £22,890 to £28,269. The net result is to strengthen 
the balance-sheet materially. You may naturally wish to know how the 
depreciation on our investments is getting on. There, again, I am glad 
to say the progress made last year in the right direction is still being con- 
tinued. Last year I said there was an improvement of about £7.000 1n 
the depreciation, and this year, I am glad to say, the improvement !5 
£13,652, so that in the two years there has been an improvement of over 
£20,000. As I pointed out last year, we have a large interest in the British 
Electric Traction Co., and you have, no doubt, been glad to notice the 
improved position of that concern as disclosed in the recent report ant 
balance-sheet, and to зге continual improvement in the traffic receipts 
of their various associated companies which has been steadily going оп 
for a considerable period and recently has assumed very conside rable 
dimensions. The other companies in which we are interested are the 
City of London Electric Lighting and the County of London Electric 
Supply, both of which are making very excellent progress. I now move 
the adoption of the report and accounts. 

Mr. EMILE GARCKE seconded the resolution and said it afforded 
him pleasure to be able to confirm what the Chairman had made note 
of with regard to tho British Electric Traction Co., of which he could 
speak with intimate know ledge. 

In proposing the resolutions approving the dividends, the CHAIRMAN 
said: As I pointed out to the shareholders last year, the 6 per cents 
together with the 64. per share we are again proposing to distribute out of 
the res?rve fund, gives the ordinary shareholders a return of 83 per cent., 
whieh is not unsatisfactory I think, taking everything into consideration 
and in view of the sums we have had to put aside to the contingencles 
fund. 

Mr. CECIL J. BULL soconded the resolution, which was approved, and 
the retiring director, Mr. J. B. Braithwaite, having bzen re-elected ап 
th^ retiring auditors re-appointed, | 

The CHAIRMAN proceeded to set out the Directors! proposals 
the extinguishing of the founders’ shares, and submitted a resolution for 
the adoption of the Board's schemedwhich, after a brief discussion, Was 
approved, and this concluded the ordinary meeting. ee 

At an extraordinary meeting which followed of the preference. ordinary 
and founders’ shareholders, resolutions were submitted and approve’: 
Then followed an extraordinary meeting of all classes of shareholders, 
when the resolutions which had been previously approved were peu 
and agreed to, and the proceedings terminated with a vote of thanks 
the Chairman and Directors. 
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system of electrification would increase to an extent far in excess of their 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The report of the direc- 
tors for the half year to June 30 states that the total receipts from Jan. 1 
to June 30, including balance £2,609. Os. 54. brought forward, were 
£191,455. Os. 11d. The traffic receipts show a decrease of £37,794, com- 
pared with the half-year ended June 30, 1910. Working ex penses of the 
half-year were £76,980. 13s. Id., an increase of £1,328. 28. 3d. compared 
with the corresponding period of 1910. In addition there are the ex- 
penses of the negotiations with the Western Union Telegraph Co., for 
which £3,500 has been set aside. The agreement with the Western Union 
Telegraph Co. is settled in principle and in detail, but is not yet exchanged. 
It provides for a guarantee of £262,500 a year, payable quarterly (equal 
to 31 per cent. on the ordinary, 6 per cent. on the preferred and 14 per 
cent. on the deferred stock). In these circumstances the board has de- 
cided to place £5,000 only to the renewal fund for the half-year and to 
credit the intereat on sundry securities to revenue account, thus leaving a 
balance of £105,974. 7s. 104. Quarterly interim dividends of 158. per 
cent. on the ordinarys and £1. 105. per cent. on the preferred stock were 
paid on May 1 last, absorbing £52,500. and second quarterly interim 
dividends of 15s. per cent. on the ordinary and £1. 10s. per cent. on the 
preferred. stock, amounting to £52,500, will be paid on Aug. 1. The 
balance, £974. 7s. 104., will be carried forward. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—At the meet. 
ing last week Sir Charles Ollivant, said that in spite of the continuous 
depression in the mill industry and its adverse etfect on the company's 
traffic reccipts further improved results from the working of the tram- 
ways had been achieved and was being maintained. The directors had 
further augmented the rolling-stock by adding 12 more cars. In the 
electric supply section of the business, for an increased expenditure of 
about £2,960 the company had obtained an increased revenue of over 
49.360. 410 new consumers—increase 38 per cent.—had been secured. 
The fact that the increase in the revenue was only 16 per cent. was 
accounted for by the wider introduction into India of metal filament 
lamps. The new tariff of flat rates came into operation on Dec. 1. This 
method of charging was more popular than the maximum demand system. 
The average rate per unit sold to domestic consumers was 4:06d., a shade 
better than previously. Capital expenditure during the year was 
£120,882, 4s. 8d. Of this £115,817. 115. За. was expenditure in the 
electrie supply branch. chiefly for the construction of the new power- 
house at Kussara and new mains. He thought the report gave facts 
which encouraged the hope that their position by the time they next met 
might be such as to justify the payment of an ordinary dividend, if only 


on a modest scale. 

CROMPTON & CO. (LTD.)—Tn» report of the dir»ctors for the year 
ended March 31 states that the result of the year’s trading, after the usual 
provision for depreciation, shows а loss of £14,195. 108s. 7d., compared 
with £20,403. 2s. 10d. for the previous year. After providing for deben- 
tur» interest and other charges the balance to debit of net revenue account 
Is Increased to £48,271. 113. 119. The margin of profit obtainable during 
the financial year on the sale of goods of th» company's manufacture has 
been small, but the demand is steadily improving, and an increase in the 
turnover 1s all that is required to enable the company to earn satisfactory 
profits. Pending the realisation of certain retention monies and other 
items which tended to lock up the working capital of the company, and 
which might otherwise have been used to develop the output at the com- 
piny's works, the directors did not feel that they were warranted in per- 
mitting the works to hold so large a stock as in past ycars, and this reduc- 
tion has adversely affected the output and the company's profits. ‘The 
amount of capital so tied up is being gradually reduced, and it is antici- 
pated that further sums will shortly be realised which will be employed 
for the benetit of the company's business, and this should materially im- 
prove the position. The structural alterations at the company's works, 
to accommodate the head quarters of the sales department, were com- 
pleted in December last, and the past year's accounts, which had to bear 
the cost of removal, benefit but little by the saving in expense now being 


effected. 

DUBLIN; UNITED TRAMWAYS CO. (1896) (LTD.)—The directors’ report 
for the half-year ended June 30 states that the amount available for 
division is £21,129. 4a. 8d., and itis recommended that dividends be paid 
for the half-year at the rate of 6 per cent., Iess tax, on both preference and 
ordinary shares; that £4,000 be s-t aside towards renewal of cars. and 
£2,000 towards accident insurance reserve, leaving £9.564. 45. 8d. to be 
carried forward. 

EAST LONDON RAILWAY СО. At th: meetingon Tuesday Lord Сас 
Намилох, M.P., said shareholders would have noticed in the report an 
expression of regret that no detinite statement on the subject of the 
electrification of the line could be made. He was very glad he was now 
able to make a statement on the matter. The steps he had taken to 
get the six lessee companies into line in regard to the electrification had 
resulted the previous day in a special meeting of the Joint Committee 
when a resolution was passed practically ensuring the immediate 
electrification of the company’s lines. The cost was estimated by the 
engineers, allowing for contingencies, not to exceed £65,000, Their 
solicitors advised that one of the lessce companies, if they thought fit 
to do so, should incorporate clauses in their next Bill taking steps to 
raise the money and ensuring the due payment of the interest of 4 per 
cent. by the other lessee companies or by the East London Company 
itself. It was believed that the extra working expenses incidental to the 
electrification of the line would be £3,000 a year, and that the lessee 
companies expressed their willingness to bear. He had always gone into 
this question of electrification with a very confident spirit that, having 
regard to the results of the electrification of the Metropolitan. and 
District, and especially the Brighton line, the traftic receipts under a 


anticipations. He therefore did not think there was the slightest danger 
in agreeing to pay £2,600 a year interest on the necessary outlay for the 
electrification of the line. The District Co. were prepared to supply 
current from Lots-road, and the Metropolitan Co. felt that they could 


supply the necessary rolling stock. | 

FRENCH]WESTINGHOUSE CO, (SOC. ANONYME WESTINGHOUDSE).— The 
report for 1910 states that the result shown by the establishments at 
Freinville was a debit balance for the year of 131,534 fr. (£5,261), due to 
the poor financial return made by the electrical departments. It is pro- 
posed to reduce the capital from 20,000,000 to 14,000,00U0fr. 


LANARKSHIRE TRAMWAYS CO.—The directors’ report for the half-year 
to June 30 shows that the result of the half-year’s working is a revenue of 
£36,532. 9s. 5d., against ex penses £19,359. 15s. 2d., leaving £17,172. 14s.3d. 
Contributions payable to local authorities and interest amount to 
£2,166. 10s. ld., leaving a balance of £15,006. 4s. 2d., or with £1,499.0s. 10d. 
forward, £16,505. 14s. Dividend at the rate of 51 per cent. for the half- 
year on the issued share capital requires £9,432. 10s.. and £7,073. 4s. 1s 
transferred to revenue account. The traffic receipts show an increase of 
of £320 and the expenses a decrease of £1.240 compared with the corre- 
sponding half-year of 1910. The new Stevenston extension will be com- 
pleted and opened for traffic early in August. Four additional cars have 
been ordered, and will be put into service shortly. The directors will, as 
usual, provide for depreciation when the final accounts are made up at the 


end of the year. 

LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past half. 
year show an available balance of £10,841. 6s. Id.. and the directors have 
resolved to recommend payment of dividends at the rate of 5 per cent. on 
the preference, and 1 per cent. on the ordinary shares, leaving £4,665 9s. 14. 
to be carried forward. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—The report of 
the directors for the half-year ended June 30 states that the gross revenue 
was £1.662,068, against $1,607,947 for the corresponding half of last year. 
Working expenses were £1,029,135, against £1,008,465. The increase of 
revenue arises almost entirely from passenger traftic, which has advanced 
both in numbers and money, and the electrical services have contributed 


materially towards this result. 

MBRSBY RAILWAY CO.—The report of the directors for the half-year 
ended June 30 states that the train mileage run during the six months 
was 326,063 miles, compared with 330,307 in the corresponding six 
months of 1910; passengers carried 6,027,753, against 5,948,152, 
exclusive of season ticket holders. — Receipts from all sources. were 
£55,796. 10s. 7d., compared with £54,652. 18s. 2d. Working expenscs 
(exclusive of charges for pumping, ventilation, and lifts) were 
£20,426. 2s. 5d. (47:36 per cent.) against £28,916. 4s. (52:91 per cent.). 
Charges for pumping, ventilation and hydraulic lifts amounted. to 
$2.798. 14s. За. (5:01 per cent.), compared with 43.279. Ив. 9d. (6-0 
per cent.) &5.005. 118. 2d. standing at the debit of the net revenue 
account at the close of the half-year ending Dec. ЗІ, 1910, has been 
transferred and charged to the capital account, After providing for 
rent charges, renewal fund, and interest on new first perpetual debenture 
stock there is а balance at the credit of net revenue account of 
£8,061. 4s. 9d.. which has been carried forward to Dee. 31 account. 


METROPOLITAN RAILWAY СО. һе directors’ report for the half-year 
to June 30 states that the total receipts were £409,735. 18s. 3d. (increase 
£0.247. Ыз. 8d.). and expenses &195.666. 17s. За. (ineroas? £1,646, 188. З4.), 
leaving £205,069. Is. profit. After providing for interest and other fixed 
charges and placing £5,000 to electrical renewal and depreciation fund, 
there is a balance of £166,728. 6s. 6d., which will meet dividend pay- 
ments on the preference stocks, and leave £61,424. 19s. 3d. available for 
dividend upon the ordinary stock. The Directors propose to declare а 
dividend on this stock for the half-year at the rate of £2 per cent., and to 
carry forward £4,104. 6s. 104. This compares with £1. 5s. per cent. for 
the corresponding period of 1910, and a carry forward of 56.044. "l'ho 
dividend on the surplus lands stock, for the half ycar, will be at the rate 
of £3 percent. During the half-year more * non-stop " trains have been 
introduced during the busy hours of the morning and evening. and the 
result has been а considerable increase in the issue of season tickets. 
Parcels and goods traffic continues to show satisfactory expansion. The 
installation. of automatic signalling between Willesden Green and 
Neasden has been completed. The replacement of the existing electrical 
plant at Neasden by machines of larger capacity and improved economy 
is proceeding satisfactorily. Arrangements for the electrification of the 
East London Railway are engaging the special attention of the lessee 
companies, and the work is ex pected to be put in hand shortly. Fts com- 
pletion will permit of this company's train service over that railway to 
New Cross being resumed. ч 

At the meeting on Wednesday the chairman (Lord Aberconway) said 
said they were charging £5,000 to electrical, renewal and depreciation 
fund. as against £10,000 a year ago. There had been an increase both 
in electrical and steam mileage. There was no doubt the maintenance 
of a frequent. service within the Greater London area was the best 
advertisement the line could have. It had to borne in mind that com- 
petition was becoming keener and the number of motor omnibuses on 
the streets was Increasing every week. The company had succeeded т 
getting а reduction of £26,852 on their rateable values assessment which 
meant a saving of about £10.000. This justified the view that railway 
property was unfairly treated. by local authorities. 
contract with the Westinghonse Co. for the replacement of the Metro- 
politan Co.'s generating plant at Neasden was proceeding satisfactorily. 
The work under the first of the Baker-street contracts was moving on 
rapidly, and within the last few days they had let the second principal 
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KIRLEW BROS. (LTD.)—Notice of the appointment of А. Whale, 
Bishopsgate House, London, E.C., as receiver and manager, by order of 
court dated July 14, has been fil:d. | 

NORFOLK ELECTRICAL CO. (ШТр)——:. E. Ridsdale, Winchester 
House, Victoria-square, Birmingham, ceased to act as receiver or manager 
on July 8, 1911. 


contract —for the alteration of the station buildings and platforms with 
a view to getting the s»cond through road between the northern exten- 
sion and the City. The construction of the arcade at Liverpool.street 
Station, connecting пр New Broad-street and Liverpool.street, was 
rapidly approaching completion, and the new station and bridge at 
King’s Cross were also being pushed forward as rapidly as eireumstances 
permitted. lt was only three years ago that the balance available for 
dividend on the ordinary stock was not more than £18,000, but that 
figure had gradually advanced to £61,500, and he saw no reason why it 
should not continue to have an upward tendency. 

The report was adopted unanimously. 

SOUTH AMERICAN LIGHT & POWER CO.—The net profit for the vear 
ended March 31, was, including £558 brought forward, £10,037. The 
directors recommend payment of a dividend of 5 per cent. on £150.000 
eapital and also payment of interest at the rate of 5 per cent. on the 
571.350 capital expenditure incurred during the year by the railway 
company; leaving £1,080, of which £500 is to be placed to reszrve, and 
£580 carricd forward. 


CITY NOTES. 


MEMORANDA (July 27.—Bark rate 3 per cent. (March 9, 1911.) 
Price of silver, 2154. per oz. Consols 781—783 for money and for 
account. Coneols Pay Day, Aug. 2; Stock and Shares Continuation 
Days, Aug. 14 and 29; Ticked Days, Aug. 15 and 30; Pay Days, 
July 28 and Aug. 16; Mining Shares Carry Over Day, Aug. 11. 

Prices or Mrtars (London). —Cogger, cash, 56%; three months, 563. 
Lead, English, 141—143; Foreigu, cash, 13;, three months, 14. 
Spelter, 25—951. Tin, English, 192—194; Foreign, cash, 1914; three 
months, 186j. Iron, Cleveland, cash, 46/10, three months, 47/6}. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, &c. 


NEW COMPANIES, 


ALDEBURGH ELECTRIC SUPPLY CO. (LTD.) (116.567) —Reg. July 18, 
capital £7,000 in £1 shares, to manufacture and supply electricity in 
Aldeburgh, Suffolk, and neighbourhood, and to adopt an agreement with 
Christy Brothers & Со. (Ltd.). First directors: W. Н. Hall, G. О. 
Knowles, W. Hill, L. Е. Christy and F. Christy. Reg. office: 177, 
High-street. Aldeburgh. 

ALEXANDER HARVEY EXPLOITATIONS (LTD.) (116,552)— Вес. July 7. 
capital £6.000 in £L shares, to carry оп the business of electricians, 
mechanical engineers, suppliers of electricity, ќе. and to adopt an agrec- 
ment with Н. А. Harvey, (+. P. М. Lee and С. А. Owen, Private com- 
pany. First directors: H. А. Harvey. G; P. M. Lee, Q. Marino and 
C. A. Owen. Rey. office: Norfolk House, Laurence. Pountney-hill, 
London, Е.С. 

SAN LUIS (MEXICO) TRAMWAYS (LTD.) (116,30$.) —Вси. July 13th; 
capital £150,000 in £1 shares, to construct, purchase, lease, or otherwise 
acquire, sell, grant leases of, use or work any tramways, railways, &e., 
to generate, purchase and supply electricity, &e. 

C. 8. WILSON & CO. (LTD.) (116,870) — Ке. July 18, capital £5,000 
in £1 shares, to earry on th? business of manufacturing, supplying and 
laying " Litosilo" and other compositions, engineers, electricians, &e., 
to acquire the business carried on by G. Harding at Liverpool as C. Ъ. 
Wilson & Со. Private company. G. Harding js managing director. 


STATUTORY RETURN. 


BARNSLEY & DISTRICT ELECTRIC TRACTION CO. (LTD.)—Return to | 


4,400) 
£5 per share called up. 


June 6 vives capital as £50,000 in £5 shares (5.000 preference), 
preference and 4,007 ordinary shares taken up. 
£42,035 paid. Mortgages and charges: £21,000. 


BIRKDALE DISTRICT ELECTRIC SUPPLY CO. (LTD.)— In return to. 


Mav 29 capital is £30,000 in £5 shares. All shares taken up and paid for 
in full. Mortgages and charges: £3,000, 

BRITISH WESTINGHOUSE ELECTRIC &4 МРа. CO. (LTD.)—Rcturn 
dated May 15. The capital is £1.875.000 in 500.000 £3 preference shares 
and 75.000 £5 ordinary shares. (Original capital: £1,500.000 in 200.000 
£5 preference shares and 50,000 £10 ordinary shares.) All shares taken 
up. £3 per share called up оп 009,000. £1.500.000 paid. £375,000 
considered as ра on 75.000 shares. Mortgages and charges : £1.474.9053, 


MORTGAGES AND CHARGES. 


LODGE MUIRHEAD WIRELESS & GENERAL TELEGRAPHY SYND. 
(LTD.)—]1ssue on July 14 of £2,000 debentures, part of a series of which 
particulars have already been tiled. 

REASON MFG. CO. (LTD.)—Mortwaye dated July 4, to secure £1,000 
aud certain eosis, &e., charged on present and future indebtedness to the 
company of Motor Meters (Ltd.) and ef the Municipal Corporation of 
Stepney, Holders: Barclay & Co. (Ltd.) 

О. RUHL (LTD.)-- Memorandum of satisfaction in full on July 4 о 
debentures dated Nov. 5. 1909, securing £800, has been filed. 

“Z?! ELECTRIC LAMP MFG. CO. (LTD.)— Floating charge on stock 
of manufactured Jainps for time being at factory at Southticlds, dated 
June 27. to secure moneys to extent of £9,500, which the mo.tgagees 
(as guarantors) may become liable. Holders: Kilburn, Brown & Co, 


RECEIVERSHIPS. 

BROCKIE PELL ARC LAMP (LTD.)—R. Warner, of 10, Walbrook, E.C., 
ceased to act as receiver or manager on July I. 

CONSOLIDATED ELECTRIC WORKS AND APPLIANCES (LTD.)——Notice of 
the appointment of J. W. M. Harling, 73, Fairbridic-road, Upper Hallo. 
way, N., as receiver or manager, has been filed. (Notified July 10, 1911.) 

C. FENTON LINDOP (LTD.)— Notice of the appointment of F. T. P. 


D»yes, 5, Cookestre: t, Liverpool], as receiver or manager, by order of 


court dated July 3, 1911, has been filed. 


pany in June were £12,033 (increase £2,066). 
£76,933 (increase £13,235). 


BANIA TRAMWAY, LIGHT & POWER CO.— l'he earnings of this Com- 
Aggregate from Jan. 1, 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—Tlie number of units 


delivered to consumers during the four weeks ended May 26 were 
831,872, compared with 786,249 unit& in the corresponding four weeks 
of 1910. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors have 


. . . . »). 
declared an interim dividend at the rate of 4 per cent. per annum (23. 
por shire) on the ordinary shares for the half year to June 30. 


CITY OF BUENOS AYRES TRAMWAYS CO.—4 dividend of 18. 3d. p-r 


share, less tax. for the threes months ended June ЗО is announced. 


COMPANIES TO BE|STRUCK OFF THE REGISTER. — Пе following will 


be struck off the register of Joint Stock Companies unless cause to th 
contrary is shown before Oct. 21. 


Formby & Freshficld Electric Light Co., Macclesfield Electric 


Lighting & Power Co., Penarth Tramway Synd., Pheonix Electric 
Heating Co. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The directors have 


declared interim dividends for the half-year ended June 30 at the rate of 
6 per cent. per annum, less tax, on the preference and at the rate of 4 
per cent. per annum, less tax, on the ordinary shares, payable Aug. v 
The transfer books and register of members are closed from July 25 to 


Aug. 4. inclusive. 
LLANELLY &; DISTRICT ELECTRIC LIGHTING & TRACTION CO. LTD.— 


This company is making an issue of £50,000 5 per cent. first mortgage 
debenture stock at par. The subscription list closes to-day (Friday). 


MONTREAL LIGHT, HEAT, & POWER CO.—'l'he directors have declared 
a dividend of 2 per cent. on the paid-up capital (being at rate of 8 per cent. 
per annum) for quarter ending 31st inst. | 

The directors have decided to make an all-round reduction in ther 
charges, the change to take effect as from the commencement of this 
month. In the case of domestic consumers the reduction amounts to 
6} per cent., while for industrial enterprises the alteration із equivalent 
to a saving of 162 percent. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—Àn interim 
ordinary dividend of 2 рог cent. is announced. 


STOCK EXCHANGE NOTICES. —'ih-« Stock Exchange Committee have 
appointed Aug. З а sepelal settling day in Speyer Bros.’ scrip certificates 
(fully and partly paid) for £1,538,700 joint power house rent charge stock 
of the Metropolitan District and London Electric Railways, and fully and 
partly paid serip for 83.200.000 first mortgage 5 per cent. 40-year Bo 
bonds of the Mississippi River. Power Co., and hz 7e ordered both to be 
quoted. Quotations have also been granted to S4,809.000 5 per cent. 
bonds (1925) of the Bell Tele phone Co. of Canada (Ltd.). a further 18510 
of £200,000 deferred ordinary, £200,000 preferred ordinary and £200,000 
5 per cent. cumulative perpetual preference stock of the British Corumbia 
Electrice Railway Со. (Ltd.). and $5,061,200. additional common ме 
of the Мессо Tramways Со. Тһе Committee have been asked to 
grant a quotation to a further issue of 22,000 £5. fully paid shares © 
the Chili Telephone Co. (Ltd.). 

TUBE AMALGAMATIOY.— An Important amalgamation of Scottish 
producers of wrought iron and steel tubes has been effected after lengthy 
negotiations. The companies concerned are as follows :—Heottish Ture 
Co. (Ltd.), Wilson's & Union Tube Co. (Ltd.), David Richmond & e 
(Ltd.), Hendry Bros. (Ltd.), David Marshall & Sons, James Edie | 
Sons, Caledonian Co.. Coats Tube Co.. and the "Tradeston Tube rd 
Messrs. Stewarts & Lloyd (Ltd.), the leading firm in this country in t 5 
line, are not parties to the amalgamation, but are stated to be working | 
harmony with the new combine. The combination is wholly the oar 
come of the ruinous cutting of prices which has prevailed over the ра 
three years in this branch of industry. 

WEST INDIA & PANAMA TELEGRAPH СО.—А | 
appeared in one of the financial papers that the American CONT 
acquiring control of the West India and Panama Telegraph Co., e hatic 
Brown, manager and secretary of the company, has issued an eniph3 
denial of any truth in the statement so published. 


` ry f 
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 ELEOTEIO TRAMWAY AND RAIDWAY TRAFFIC |ELECTRICAL COMPANIES’ SHARE LIST. 
Wese TO 


RECEIPTS. 
a | Di NAME, Wed. 
| Yr 
—— Week E Dec| AGGREGATE. | DEND July 26. Jury 26. 
E LINE, ded Amount. js or рес. ^| г * High’) Los- 
wee ' a 
of | n г ( 2 Electricity Supply. 8} 25 
у berdeen Jon ... 11,367 |+ 798 || 10| 6/0 | Boarnemouth & Poole Elec. Sup. Ordi =..| 8 —9 
A lavage 1 крш 4 10 46 Do. 4 per Cent. Cum. Pref..... o oco y —10 } an 
Wue Anglo-Argontine » s.» e» ess + 142,257 || Ю 6/0! Do. 6 per Cent. Cum. Second Pref. ......| 104 —10} : 
us Ashton-under-Lyne ...... + 510 | St |44% Оо; 44 per Cent. Deb. Stock (red.) ......| 101 —1 Е 
TEES Ayr Corporation + — 2 5| 5/6 | Brompton & Kensington Elec. Sup. Ord. ..| 8 —8t . 
Barni) —Ó + 307 5! 3/6 | Do. 7 рег Cent. Pref......ssssscerecees 74—8 I 
йыры iori RS + 523 | St.| 4% | Central Elec. Sup. Co. 4% Guar. Dsb. Stock] 98 —101 : 
Bath Electric Trams, Ltd... + 886 | 5 2/6 Charing Cross (W. End & City) Kl. Sup. Со 3—4 
и һат ation ee + 12,052 | 5 2/3 Dc, per Cent. Pref. ee*50902090909099 4 —5 nd 
ham & Midland.... |+ 1,714 || St | 4% | Do. 4 per Cent. Deb. Stock (red.) ......| 94 —9 .. 
Blackpool & Fleetwood .... . St. | 4% | fDo. 4$ per Cent. Deb. Stock (red.) ......| 100 —102 к 
Blackburn Corporation ...- + 1,739 || 5 2/3 | Do. City Undertaking 44% Cum. Pref, 3i —4 . 
Bolton Corpora Deo ooo? + 3,348 | 5 3/0 Chelsea Electric Sup ly Ord...... ooo 4 —À ыы 
Bomba иене + 3,994 St. | 4% Do. 4j per Cent. Deb, Stock (red.) ..«»..| 93 —100 .. 
Bourne nouth Corporation. . = 2,107 | 10 80 | Gity of London Electric Lighting Ord. ....| 12—12 .. 
wh AE Bradford Corporation... e.» ea 0 6/0 Do. 6 per Cent. Cum. Pref. emooveseotaree 12 —13 se 
sai” [Brighton Corporation...+-- + 1,655 | St | 5% | Do. 5 рег Cent. Deb. Stock (red.)........| 119 —123 .. 
a Bristol Trams & ago .. + 11,666 | St %| Do ver Cent, 2nd Deb, Stock (red. ..| 100 —103 .. 
Con’ 1.2 6 ey Corporation soss.. + 2,000 [| St. | 5% Кошу of Durham Elec. P. D. 5% Ist Mort. PM 
D cse urton ОР 437 ео. t 001000500000 seve + зоооовоо = > 
E | Burn n p H 1,576 | 10| 6/0 | County of London Elec. Supply Ord. ...... 1-5 mE ry 
Beater Calcutta Tramways Со..... + R18,762 | 10 6/0 | Do. 6perCent. Cum. Pref. .........,..| 11ф—11 
E Camborne-Redruth se... + ° 29 || St 4% Do 4i per Cent. Dab Stock (тей) ...... 108 —110 T 
mica ; Cardiff Corporation. . - » -«- oe | St. | % Do Second Deb. Stock ооо ооо ео ео 10) —103 е: | 
mM Central London Railway .. — 277 | 5 4 Folkestone Electricity Supply Co. Ord. .... a4! ~ 
NS Chatham & Dist. Lt. Rys. .. + — 193 5' 2/6 | Do. 5 рег Cent. Cum. Pref. ...... e| 4 —5 - 
pE City & South London Rly... 3 + 98 || 5% %| Do. 4$ Ist Deb. Stock (red) ......:.•..] 97 —100 .. 
City of Birmin ham "TIPP 28 — 1,051 9 Hove Electric reas Ord..cceceseseoers 6} —7} = 
mm Cork Electric Trams Со..... 29 + 272 ||| St. 9% (зе of Wight E. L. & P. Co. Deb. Stk. ....| 88 —91 - 
ue Devonport & Dist. Trams .. 58 + 1585 | 5) 5A Kensington & Krightsbridge Ord..........| 7 —7} = 
Дет Dover Corporation офофеово 16 + 744 5 6% Do. per Cent. ist Pref. (EEEE EEEE E EE EE 91—6 
Dublin & Lucan Railway .. 3 — 10 || St. | 4% | Тро. 4 per Cent. Deb. Stock (red.)........| 91 —93 = 
Dublin United ............ : + 8,32 | St | 4% | Kensington & Клее, Co. & Notting Hill 
kis Dudley-Stourbridge TT 28 + 1,873 Со. (Joint Station) 4% Deb. Stock (гга.) ..| 96 —99 = 
,*« Dundee Corporation ...... 43 T Pa |St| 44% tKent Elec. Power Co. Irred Deb. Stk.......| 78 —82 - 
EM East Ham Council ........ 16 + 1,265 | 3 ү ? | London Electric Supply Ога есенва) 1—2 - 
s Exeter Corporation... ..... 16 + Do. 6 per Cent. Pref...... eccssssssn| 426—5 ~ 
Gateshead & Dist. Trams .. 28 + 4% | Ро. 4 ncn Ist Mort. ОеЬ..........| 89 —92 3u 
Glasgow Corporation ...... {7 + 5 3/0 Metropolitan Electric Sup. Ord. .........- ux 
gem Glossop Trams i eds 29 + 2/3 | Ро’ 4$ рег Cent. Cum. Рг“.............| _ 4—4} - 
"os Gloucester Сор: 3 + | ү, Do. 4j per Cent. Deb. Stock Ist Mort....| 100 —! - 
| Gravesend-Northfleet...... 28 + 3 Do. 3$ per Gent. Mort. Deb. Stock (red) | 344 —874 ve 
Great Northern & City Riy.. 3 H 44% | Midland Elec. Corp. for Power Dist, 4k Ist nA | 
[us Greenock & Port Glasgow oe 28 + ‘Ai Mort. Debs. И a zar Š 
Halifax Corporation ...... +16 + 5! 2/6 |,Newcastle Elec. Supply О:а............,.. } 
Hartlepool Tramways 28 + 2/6 | Do. 5 рег Cent. non Cum. Pref. .....,.. 4 —4} Feb, Aug T 
Є Hastings Elec. Trams Со... 3 H 44%| Do. 4j per Cent. Ist Mort. Deb. ........| 97 —99 Jan, July т 
Ми Hong Kong к 3 + 5% | North Metro. Elec. Power Suv. 5 Могїз.....| 101 —104 б i 
= Huddersfield Согра. ...... ч H 6% | Northampton Elec. Lt. & Р.Ог1. «.-« «e| LET as 
Hull Corporation.......... 6 t 5% | Do. 5% Pref. ........ eee я A 17—12, - 
ud Ilford District Council...... 7 t ° 4% Do. 4% De $. „о ое о Oe сое ое ооноо 9? — 101 ap 
e Ilkeston District Council .. 6 + 10] 6/0 | Notting НШ Electric Ord... .... eee es ee 
à Ipswich Corporation ...... + n foe ae, Die od О 91-9 Sid 
ә о eJ. о Фә» э+зФео»»з о» фей» е о о о ө — -- 
x ы H 5/0 | St. James" & Pall Mall Elec. Ог4...........| 9 —9} 9 
" elghley Corporation...... + 5 3/6 Do. 7 per Cent. Pref... cert toot 6} —?t ae 
Is Kidderminster & District .. + St. | 3% | Do: 3j per Cent. Deb. Stozk (гей) ......| 511—306) = 
: Kilmarnock Corporation + és Smithfield Markets Electric Sup. О 11—18) - 
Kirkcaldy Cor ration B 4 South London Electric Supply Ord......... H— > 
Lanarkshire Trams Co. ‚... " St | 5% | Ро 5% Ist Mort. Stock (r:d.)..........| 930—104 > 
Lancashire United ......-. H 0 82 | South Metrop'n Elec. Lt & Power 7% Ist Pret} | ju > 
*Leamington . P + 0/7 Do. 6 por Cent. 2nd Pref. .......,.,.. — ae 
Leeds Corporation n "i p St. 449%, Do, 4j Ist Deb. Stock (red.)............|] 97 —100 = 
te Leicester Corporation...... 5! 1/3 | Urban Electric Supply О.Ч............›.. i— on 
| Leith Corporation 5| 1/3 Do. 5 par Cent. Cam. Pref. ............ 21 —3 oe 
EE E St. 4% Do. 4] per Cont. Ist Mort. Dab. EEE EE EE 8? —82 ee 
/0 | Westminster Elec. Sup. Осӣ....,......, nc i 


Lincoln Corporation ...... 


О Seton bees 
ver verhea Se : 
i *Jandudno&ColwynBay Ry. Electric Railways and Tramways 
London County Council .... Bath Elec. Trams Pref. Огд............... | — T April | = 
London Elec. Ry. Co... .... 0/6 | Do. 5perCont. Сим. Pref. ............ gF 6 13 6 jan July | | ~ 
London United .......... % Ро. 4$ Ist Mort. Dab. Stock (г21.).......| 73 — 5 8 6 pril, Oct . ~ 
Lowestoft Corporation .... $^ | B'ham & Midland Trams 4$ Ist De». Sto:k.| 87 —1 |5 О О | Jan, Jul © EE. 
| үнө и Corporation.... ta РН & Carr.age Ord. ........ 6} -» 2 о 6 eb, Aug <. = 
i. y Мау ......,. 6. Q. um. JM. 4.209259 »909090»9»* I 0 0 oe ө - 
Merthyr ооо ооо 24 Do. 4 per Cent. Debs. зоо оф ДЕХ ЕХ Ј 100 —101 3 19 2 Feb, Aug ыы ыы 
Metropolitan Dist. Railway.. British Electric Traction Ord. ........... i—i} i» June, Dec I] 
Metropolitan Elec. Trams ee Do. 6 per Cent. Cum. Prei. ъззое,»ев‚ф о е е 3t —4 ee Feb, Aug 3} “фы 
Middleton .............. 5% | Do. брег Cent. Perpetual Dibs.........| 94 —37 |5 4 6 April, Oct | 954 94 
Nelson Corporation........ 44% Do. 4$ per Cent. 2nd Deb. Stozk........| 77 —3l 514 0| May, Nov . se 
Newcastle-on-Tyne Corp. .. Central Lonion Ordinary Stock ..........| 6? —71 4 5 3 | Feb, Aug 77 | 704 
Newport (Mon.) .......... я Do. 4 рег Cent. Pref. Stock .......... 67 —3) |419 о! Feb, Aug 83 | .. 
. Northampton Corporation.. 6'4 | Do. Pref. 5:2 52° рі .........2..44 63 —:t oe Я o9] e 
Oldham, Ashton & Hyde "e p^ Do. Deferred Stock ооо оо со оо о о 55 —37 3 11 6 Feb. «ооо ы | ee 
Oldham Corporation ...... їо. 4 per Cent. Debs........... .......| 102 —-104 | 3 16 11 уа July to | ә 
| Perth (N.B.) Corporation .. City of Birmingham Trams, 5 % Can Р.е:.| 41$ —55 1419 6 рі, Oz oe - 
Perth (W.A.) Elec. Trams .. Do. 4perC»at. bit Mort. Огоз ....... 97 —192 |3 18 9 pil, Oc .. ve 
Peterborough ............ ^4 | City & South London Rly. Con. Оті. 32} —33 | 4 9 6| Feb, Aug | 31 | 32} 
Portemouth Corporation .. Do. 5 percent. Perp. Pref. (1871) ......| 110 —112 | 4 9 3 | Feb, Aug T e. 
Potteries обор ооо о оэ» о Do. (1970) оооооВвоооовововзооооо ьо оо о 105 — 103 4 13 0 Feb, Aug oo [7 ] 
Preston Corporation 26.38 €. Do. 1901) оорооо вооон ооо о ө ое э „э о „+ 101 —107 4 15 0 Feb, Aug ee «» 
Rotherham Corporation.... Do. (1903) астения .......| 103 —105| 4 15 6 | Feb, Aug | 1053) в. 
бзау.......«.ә.„евовә» Do. 4 per Cent. Perpetual D>bs........./ 102 —101| 3 17 9 | May, Nov ec | со 
Salford Corporation ...... 6/9 Dublin United Trams, 6 рег Cent. Pref.....{ 12—13} | 4 10 6 | Feb, Aug " “з 
SUAE ааваа на и 12/0} Gateshead and District Trams Ог4.........| 8] —3; |610 0 Qu v луш 
eerness ..... божья ii Gt. Northern & City Rly. Pref. О.а, (4%).. &—14 m Feb, Aug lx К 
Sheffield Corporation ..... j Hastings & District Elec. Trams, 6% C. P. е : Mar. Ss os vis 
ngapore Trams.. оез е ” Do. 4j Deb. Stock *0»099*2060*09*960»06206269g 45 73 —3) 5 10 0 April, Ost ae ce 
South Metropolitan.. eee „э Imperial Tramways Ord. *9909.9*500*00g9g*5 3 —3 ee Mar, Sapt ee as 
uth 5їа(в............. M Оо. 6 per Cent. Рге...................1 4 —À M Mar, Sept | .. S 
Southampton .........., is Do. 4j per Cont. Deos. ................|] 72 —74 |6 3 6 | Jan, July xx - 
uthend Corporation .. » I, of Thanet E. T. & Lt. 5 per Cant. Pre’. .. 21—21 | 5 0 Q Mar, Sept. -" з 
uthport Tramways ...... к fDo. 4 рег Cent. Deb, 5їоск............| 77 —22 | 5 10| Jan July | ..| æ 
Stalyb'dge, Hyd, &-., ЈЕ Ві. » Lanarkshire Tramways ..................] 19 —10#|512 3 ab, Aug НА | 
underland Corporation.. i Lancs Utd. Trams, 5% Prior Мел Db, St.| 79 —82 |5 4 0| Jan.July | .. | .. 
Sunderland District ......| „ London Eiectric 4% Deb. 5% ............| 96 —78 |4 2 6 Ks 973! 971 
Wansea Trams ........,. » Do. 4% Pris. „а.а... оосо ена... 811—854 | 414 0 s 85} 841 
Swindon Corporation ......| ,„ London United Trams, 5% Cum. Pref. ....| 3—4 К» an, ушу vt 2А 
aunton ...... elo Do. 4 рег Cent. Ist Mort. Deb. Stock..../ 74—77 | 5 6 0| Jan, July `+ 
Tynemouth and District....|  ,, Mersey Con. Ord. Stock ................ —3 : eb, Aug á si 
yneside Trams Co. ...... s Metropolitan Ele> Tramways Ord......... 81: |6 0 0 T 1 33 
allasey Согрогацоп....,.| 45 Do. . Deferred ..................... —s ЫЎ April .... BU 
Walsall Corporation ......| „ Ро. 5 per Cent. Cum. Prif. ......... 15—15 |5 0 0| Feb, Aug ж! .. 
Warrington Corporation.... ]0>, 4j per Cent. Deb. Stock............]. 99 —101 ; 4 10 0 | Jan, July | 1024, 1008 
West Ham Corporation ....| ,, Do. per Canta Db. Stk .... .........| 1024—1014) 4 16 6 e» kd. "P Aas 
Weston-super-Mare  ...... » Metropolitan Railway Coasolilat:d........] 474 2:7 6| Feb, Aug 43M 47} 
Wolverhampton Co. ево " Da. Surplus Lands Stocks. e€*920900000206 68 —79 3 19 9 Feb, Aug 704; 69 
Wolverhampton Согра. ....| в Do, 3$ per Cent. Prefersnze.........»..] 90 —52 | 3 16 О | Feb, Aug Dt] .. 
"Worcester... |n Do, 3$ per Cent, “A” Preference .„.„..| 82 —91 |317 O | Feb, Aug Вэ. 
Оо, 34 per Cent, Convertible Pref, ......| 8) —91 3 17 0 | Feb, Aug 92| 894 
ef 92 —94 3 14 6 be e Zhi Nt 


fDo. 3$ per Cont, Dodenture Stock .... 


? * No allowance Ваз been mal» for accrued” interest ог redemptione 
7 PXzjDividead y _% Tne Loudon Stock Exchange Cominittee have daciined to quote those, 


Wrexham 9*9e«€09*09*902024290^* 
. Yorkshire W.R. Trams .... 
Yorkshire Woollen District. s 


*.(a) These comparisons are with the corresponding period last year. 


* Partly electrical 


E 


= - 


f Minus 3 days, $ Minus2 days $ Plys3 days Ч Plus 2 days. 
j Ё шымы 
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ELECTRICAL COMPANIES’ 8] SHARE 


Electric Railways and Trastways— Continued. 
34% |t Met. Rly. 3} per Cent.“ А” Deb, Stock..| 9 


Metropolitan District Railway Ord.. 150926 


Do. 41% First Pref. еоеозеввосоооввее 
3$ Do. Assented Ext. Pref. (Int. Guar. by 
5t. Und. Elec. Rlys. Co. of Lopdon, Ltd.) 
$t. 3 Dc. 3 per Cent. Consoltd. ent-charge 
56 | 4 Do. 4 per Cent. Midland Rent-charge 
St. 6 Do. 6 per Cent. Perp. Deb. Stock TIPP 
I 4 Do. 4 per Cent. Ditto *59925009090090 
4i . Potteries Electric Traction Ord. e**909929 
5%. 0/6 До, 5 per Cent. Cum. Pref. *.e06*99*000608 
44% | Do. 4} per Cent, Deb. Stock.......... 
St 1/25 | S. Met. ec. Trams. & Ltg. 6% Cm. Pref. 
100 u tide. 4 per Cent. Deb. Stock.......... 
5% | Sunderland Dist. Elec. Туп, 5% 1stMtDb. 
<” | 10/0 UndergdE- Rys. Lon. In. bds with coup 7 
n ne Do, Prior Lien Vu REV NS 
= | 44% ро. i Bonds with Soup 3. dilema 
F 4% | Do. 4perCent. Ist Power Но. Dbs. .. 
5 ~ Yorkshire (WR) Elec. Trams. Ord....... 
5% е» Do. 6 per Cent. Cum. Pref, с cioe mss 
Do, 4jperCent. Ist Debs... s o eo <... 
Electric Manufacturing, &е. 
St 44%! Anch 
^ or Cable Co. 44 % Deb. Stock .... 
1| 1/23 | Aron Electricity Med n 
1 0/7: Do, 6 Cum, Pf. ооооооосвоовосвоово 
1 д FRE а Wilcox Ord. «e 0% ооо оо ооо 
5 6/0 | nritish Insulated & Helsby Cables Ord... 
St. 3/0 Oo. 6 per Cent. t. Pref. fort. Deb. (год... 
St d£ Do. 4$ per Cent. Ist Mort. Deb. VR 
5 British Thoms'n-Houst'n 4 % Ar js b. 
100] ga; | British Westinghouse 6 per TUM 
St | © Dor 6 per Cent. Prior Lien "Doe. (rd) 
St 4 d uir Mort. Deb. Sek ie. 
St BERE. ng. Co. 44% Perp. 1st Deb.Stock 
5 tDo. Perpetual 2nd Deb. Stock........ 
5 1 Callender's Cable Con. Ord. 28008 Wee ae 
St. 2/6 Do. 5 per Cent. Cum. v pube ad 
14% Do. 4$ per Cent. Ist Mort Debs. (red.).. 
St. 6 Kcd ellner Alkali Со........,.,..... 
j| 44% | Do. 4j per Cent. Ist Mort. Deb. (red.).. 
1 1/0 Chabua (бИр) Ta Telegraph Ord. ...... 
1 0/8? | Consolidated Е ао 
1| ОЕ | Consolidated о c E 
3 0/7} Do. 6 per cent. Cum. Pref. *e*«00002990 
100| sa Crompton & Co (Nos. 1 to 85,000) ...... 
5 5% | Do. 5perCent. ist Mort. Debs. (red.). 
5 af Dick, ect Gone Sa ccrtc ж 
рег п ит. Рге воосоооеоео о 
Ыг 4% Do. 4} Cent. De JEEP EET ES 
oe daon & an United IO CE (£3 pd.) 
St. 2s Do. (£5 paid) ооо ооо ово соо оосо 
& 4 per Cent. Mort. Deb. Stock (red.) 
St 5% | Da 5 per Cent. 2nd Deb. Stock...... 
“s e+ | Edmundson's Elec. Corp. Ord........... 
S oe 9 6 per Cent. Cum. Pref. .......... 
„4% 4} per cent. 1st Mort. Deb. (red.).. 
2| о Elect Construction Со............... 
2/9} 7 per Cent. Cum. Pref........... 
St | 4 tbe 4 per Cent. Perp. Ist Mort. Debs... 
10) 5 General Etec tric (1900) 5% Cum. Pref. .. 
St. 4 Doi 4 per Cent. 151 Mort. Debs........ 
BU Henley's Telegraph Works Ord......... 
5\2 Do. 4j per Cent. Pref. ..... Г. 
St. | 4} Do. 4$ per Cent. Ist Mort. Deb. Stock 
10; 15/0 | india Rubber, Gut. Per., &c., Works.... 
10) 5/0 Do 5 per Cent. Cum. Pref. „инь. 
100 4% | Do. 4 Dor Cent. Debs. (тей) уыт. 
1 oe National Elec. Construction Co. ооооео е о 
l| .. | Richardsons, West п & [o Ltd. Ord. 
Цц .. D 6 per Cent. Cum. Pr TR 
St. | 44% 4j per Cent. Perp. Deb. Stock.... 
{> Simplex Conduits 6 per Cent. Cum. Pref. 
12) 12/0 T dr h сн & Maintenance.. 
100 4% |" Do T per Cent. Deb. Bonds (1909) .... 
l| 1 Vick: ns & Maxim, Ltd., Ord. FOR 
1j O0 Do 3 per Cent. non-Cum. Preference... 
5$: 5 Do. 5 рег Cent. non-Cum. Preferred . 
St | 4 Do, 4 per Cent. Ist Mort. Db. Sk. (red) 
100 44% | Do. 44 per Cent. 2nd Mort. Deb. (red.) 
100! 5% | Do. Sper Cent. 3rd Mort. Debs Scrip... 
10| 12% „G. White & Со. 6% Cum. o awe 
1 ee Ам & Robinson rd "TT 000000000 
5 ee Do. 6 жы Cent. Cum. Pref. 9 15. 
10 ee Amazon Telegraph Debs. (red)... 
100 5% | ро, Sper Cent. Debs. (red.) ........ 
St [54 Anglo-American ооо ео ооо вор ооо о осо 
St. 300 ро p ооо ооо фо ооо о фо ооо 
St. erre е оосооооовпоооосоооооое о 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk... 
10 6/0 Cuba Submarine Ord. e»*o9000999000c60000* 
10 10/0| Du. Preference 10 per Cent. ......,.,. 
$ 2/0 Direct Spanish Ога... .......... оо... 
5 5/0 10 рег Cent. Cum. Pref......,.... 
50 44% Do 4 per Cent. Deb. easereverecteoe 
10 Y Direct hited States Cable xd and bonus 


St. Ws tEastern Ordinary xd and bonus 


à 


' 4ndo- Europear, 


St. | 12/6 
St. | 4% 
2/6 
10 |: 


. ll 


t Eastern 


Direct West India Cable 44%Rg.Do.(rd.). 
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resistance at —258-8 deg. C. was as much as ,],th of 


the resistance at 0°С. Since then, by the exercise of great 


care and improvement in experimental detail, together with 
the use of liquid helium, the lowest temperature reached has 


.been pushed still further towards the absolute zero; and 


at 3°K., that is, З deg. on the Krypton thermometer, the 
resistance of а column of mercury has been found, by 
several different electrical methods, to be less than one 


.ten-millionth of the resistance which it had at 0°C. 


IT can hardly as yet be realised what this result means to 


physical science, and to electrical science in particular. An 


almost limitless field of new experimental research is opened 
up, while many older problems can be re-attacked with 


5 | greater probability of success. It is indeed a fascinating 


idea to think of working with an electrical.conductor which 
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Metallic Conductors without Resistance. 
À MosT important experimental confirmation of the 


theory that at the absolute zero of temperature certain 
metals possess an infinite conductivity has just been 
announced by Prof. Н. KAMERLINGH ONNES, an abstract of 
whose Papers dealing with the subject appears elsewhere in 
this issue. The resistivity of metals is one of the physical 
properties which appeal very strongly to the electrical 
engineer, since it is of great practical importance in his 
work. The experimental results obtained by Prof. ONNEs 
a few years ago, when he examined the behaviour of pure 
gold down to temperatures as low as —262°C., though 
affording proof that the resistivity continued to decrease as 
the temperature diminished, did not indicate at all clearly 
that zero resistance would be reached, seeing that at this 
very low temperature, only 11 deg. from the absolute zero, 
the resistance had merely fallen to one four hundredth of 
the resistance at 0°C., while in the case of mercury the 


enormous currents, and in this way magnetic fields greatlv 
surpassing in intensity any which have been obtained 
hitherto will be realisable. On the other hand, there will 
be effects obtained, due to this practically infinite con- 
ductivity, which will be equallv interesting to observe, 
though of less importance. One of these is the production of 
eddy currents in а mass of metal. Where the conductivity 
Is so excessively high it is obvious that, even when any 
change in the current is made exceedingly slowly, there will 
be an enormously increased effect produced by the minute 
E.M.F.'s set up by the change. The number of examples 
could be extended indefinitely, but enough has been said 
to show that we are on the threshhold of a quite new, and 


we believe fruitful, field of research. 


The Ways of Municipalities. 

WE fear that the impression will soon be current that 
municipalities have no conscience, whatever other virtues 
they may possess. Last week the West Hartlepool 
Corporation appealed against a judgment in regard to the 
West Hartlepool tramways. ‘Some little time ago the 
Corporation exercised their option to purchase, and agreed 
to pay the sum of £12,963 which had been fixed by the 
arbitrator as the value of the undertaking. Subsequently 
it seems, however, the Corporation discovered some slight 
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irregularity in the legal position of the Tramways Com- 
pany and then saw that there might be some ground on 
which only part of the undertaking need be purchased ; 
in other words, they saw a chance of getting the tramways 
at a verv much reduced price owing to a possible legal 
technicality in regard to the title. The original action was 
given against the Corporation, but they thought fit to 
appeal During the appeal Lord Justice BUCKLEY asked 
whether they wished to get out of their bargain, and the 
reply to this was that the Corporation wished the Company 
to get out of the streets because they were trespassers. 
To the lay mind this seems a little difficult, but counsel 
suggested that they could take their tramways away with 
them. Lord Justice VAUGHAN-WILLIAMS very pertinently 
remarked that it was the duty of a publie body to act 
reasonably in the public interest, and Lord Justice FLETCHER 
Мосттох remarked that it really was scandalous that 
because the Company had made some irregularity in the 
formal transfer the Corporation should suggest that they 
had the power to take the undertaking and not to pay 
anything for it. 
MM 

WE are glad to see that the appeal failed, for it appears 
to us that publie bodies, such as municipalities, have a very 
distinct duty to the publie at large. If such bodies have 
no sense of equity and are prepared to indulge in what is, to 
all intents and purposes, robbery when so permitted by 
legal technicalities, then the private individual who has 
not a sufficiently long purse to fight in such matters will 
very soon come off badly. Indeed, there is an increasing 
feeling at the present time that the interests of the private 
individual are by no means safevuarded when he is dealing 
with publie bodies, and this is a feeling which is unfortunate 
from every point of view. 
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Electricity in Textile Mills. 


THE problem of how best to apply the electric motor to 
the driving of textile machinery is one that still awaits à 
full and sutticient solution. This is to some extent, we 
think, due to the fact that many of the underlying pecu- 
liarities of this class of machinery are not fully grasped by 
those responsible for designing the motor. The mill is one 
of those places that require special treatment ; it is not, for 
instance, sufficient just to put down a motor and connect 
it up to the looms by belt or direct. F urther, we cannot 
help thinking that the report of the Bradford Engineering 
Society, published rather less than two years ago had 
а detrimental effect on the progress of the eleotric EN 


The report, it will be remembered, was not altogether 
favourable to the motor, and the feelin 
further increased by the as 
the С 


said: 


g of uncertainty was 
persions cast on the actions of 
ommittee by several of its members. At the time we 
“We think that the report is a move in the right direc- 


tion, but we cannot. help feeling that the C 


s | omnmittee have 
106 Gol) Tk 

ot gone into the matter far enouch, and we hope the ques- 
tion of individu 


al drive will be considered in a later report." 
Re e 

SINCE that date very little has been done by any pro- 

perly constituted body, though the introduction of the 

electric motor into textile mills has been makinz as satis- 

factory progress as could perhaps be expected. Now, how- 

ever, as will be seen by reference to the next column, 


a further attempt is to be made to solve the question of the 
suitability of various forms of driving for mill work. A 
Joint Committee has been appointed, consisting of 14 mem- 
bers of the Textile Institute and 14 members of the Insti- 
tution of Electrical Engizeers, the latter being mainly 
drawn from the Lancashire and Yorkshire districts. Mr. 
THOMAS ROBERTS, of Darwen, a prominent cotton manu- 
facturer, is the chairman, and Mr. S. L. PEARCE is the 
vice-chairman. We are pleased to note thit experiments 
are to be made with the various forms of drive proposed, 
and it is to be hoped that, as а result, some conclusive data 
will be obtained. The deliberations should result further 
in an increase of mutual knowledge among the various 
members of the Committee, a state of things which is 
always greatly to be desired. 
в-ф» Ó————————— 


Rating of Telephone Property.—It is stated that Dundee 
Council have raised the question whether the Government 
should make provision, in the Telephone Transfer Bill or 
otherwise, to compensate local authorities for the loss of rates. 
hitherto paid by the National Telephone Co., as such payments 
will cease automatically when the telephones become Crown 
property. In Dundee the valuation upon which such rates аге 
payable is £5,682. 


Applications for Extension of Patent.—A petition will be 
heard on or after November 27th for extension of the term of 
patents numbered 1,020 and 1,022 of 1898, granted to Chas. 
Hy. Stearn for “ Improvements in the manufacture and pro- 
duction of a filamentary material and fabrics therefrom " and 
"Improvements in the manufacture and production of a 
material in film sheet or web form." The High Court has 
fixed November 20, 1911, as the day on or after which the peti- 
tion of the Automatic Electric Co., of Chicago, for the exten- 
sion of the term of Letters Patent No. 809/1898, will be heard. 


Electricity in Textile Mills, —According to our Manchester 
contemporaries a meeting of representatives of the Textile 
Institute and of the Institution of Electrical Engineers was held 
at the Textile Institute, Manchester, on Friday last. to con- 
sider the question of conducting an investigation into the 
application of electricity in textile mills, both in the United 
Kingdom and abroad. 

After discussion it was decided to form a joint committee to be known 
as the “ Textile Mill.driving Committee," the committee to consist of 
14 representatives of the Textile Institute and a similar number of repre- 
sentatives of the Institution of Electrical Engineers. Мг. Thomas 
Roberts, cotton manufaeturer, Darwen, was unanimously elected chair- 
man of the committee and Mr. S. L. Pearce, Manchester city electrical 
engineer, vice-chairman. The members of the committee elected were 
as follows :— Геле Institute representatives : Messrs. J. В. Denison 
(Messrs. Denison, Preusner & Co.). Bradford ; B. Palin Dobson (Messrs. 
Dobson & Barlow), Bolton; E. P. Fry, of Shipley. Yorkshire; Oscar 
Hall (Messrs. Robert Hall & Sons), Bury : Frederick Leeves (Messrs. 
Platt Bros. & Co.), Oldham ; Frederick Lye (Messrs. John Bright & Bros.), 
Rochdale; F. Nasmith (Messrs. Nasmith & Barraclough), Manchester ; 
W. J. Orr (Messrs. Orr & Sons), Castleton, Rochdale; Thomas Roberts 
(Messrs. Whipp Bros. & Co.), Darwen ; Fletcher Robinson, of Manchester ; 
George B. Storie, of Rochdale; F. W. Whittaker (Messrs. Whittaker & 
Pendlebury), Bradford; and T. Rowland Wollaston, of Manchester. 
Electrical Engineer. representatives : Messrs. H. Dickinson, R. K. Morcom, 
А. B. Mountain, 5. L. Pearce, J. S. Peck, W. N. Rogerson, J. Schofield, 
J. Е. С. Snell, С. D. Taite, S. J. Watson, H. Wilson, W. B. Woodhouse, 
Dr. R. Pohl and Prof. Sehwartz. ; 

There had been, it was pointed out, previous attempts to make inves- 
tigations into the relative merits of electricity. steam, gas, &c., for 
motive power, but there had been no such representative conimittee 
appointed to examine into the question as that now brought together. 
The investigation which the joint committee proposes to conduct will be 
thoroughly exhaustive in character. It will not be a matter altogether 
of receiving evidence, but experiments will be carried out with the 
object of making the final report of real value to everybody concerned 
in the question of power supply. 


Cable Interruptions. Date of Interruption. 
Assab —Perim  ......... MOTIF CER ТТЕ . July 8, 1909 
Latakia—Palura ac PES Е =- Мау 26, 1910 
Zanzibar—Mombasa .......... TR Wis idus ТЕРИ July 11, 1911 
Guam—Manila ....................... ИИА S». July 12, 1911 
Сауеппе—Кайпав ................ MTS OE July 29, 1911 
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Diesel Locomotive for Prussian State Railways.—It is 
stated from Berlin that а 1,000 н.р. locomotive driven by a 
Diesel engine has just been set to work on the Prussian State 
Railways. The drive is direct to the axles and the outward 
appearance is similar to that on an electric locomotive. Nearly 
£12,000 has been spent in experimenting with this engine. 


Employment of Electrically-worked Street Washers.— 
According to the (Commercial Motor," since the munici- 
pality of Schénberg, near Berlin, took over the duty of keeping 
the streets clean steady progress has been made in the direction 
of mechanical propulsion. Within the next few weeks the 
borough will possess a dozen electrically-driven street washers, 
and the year 1912 is to see all horse-drawn dust carts, street 
sweepers and water carts replaced by the mechanical type. A 
special depót is being constructed for the housing of these 


automobiles. | 

The Manufacture of Nitrates in Italy.—According to “ The 
Times " Engineering Supplement, for some time past experi- 
ments have been in progress at Legnano with the object of 
utilising the excess power generated during the night and 
certain hours of the day by a large hydro-electric station. The 
aim was to produce nitric acid and nitrates from the nitrogen of 
the air, and it is considered that the problem has now been 
satisfactorily solved. Some months ago the employment of 

4,000 kw. for the production of nitric acid was initiated, and 

now preparations are being made for the use of 9,000 kw. 

more, energy being supplied by the Società Lombarda per 

Distribuzione dell’ Energia Elettrica at a pressure of 50,000 

volts. | 

The German Wire Industry.— Тһе Engineer " states that 

the convention between German manufacturers of wire and 
kindred goods, the formation of which was beset by many 
difficulties, has collapsed, and ceased its functions at the end 
of June, the members being now free to contract for sales for 
delivery. This result is regretted by many of its members, as 
the convention worked fairly satisfactorily. The stumbling 
block in the way of а renewal of the union was the absolute 
refusal of several works to submit to any limitation as to pro- 
duction. This, on the other hand, was insisted upon, as far as 
the large manufacturers were concerned, as а mere price agree- 
ment handicaps certain works. Of late there had also been 
certain price reductions which were at variance with the agree- 
ment. The cessation of the convention will probably have an 
unfavourable effect upon works which make wire rods. 

35-юп Slow Speed Electric Locomotive.—According to 

the “ Electric Railway Journal" the Woodward (Ala.) Iron 
Works have ordered а 35-ton low speed locomotive from the 
General Electric Co. It will be used for hauling coke. The 
locomotive will make about 50 trips a day, the approximate 
length of each trip being 2,000 ft., and it will handle 20 tons 
of coke per trip. There is a 3 per cent. gradient about 300 ft. 
long. The locomotive has an all-steel frame and cab, and an arch 
bar truck. It is equipped with single unit control. Current 
18 supplied at 220 volts. The motor equipment consists of 
four motors furnished with gearing giving a ratio of 4-25 to 1. 
The motors can develop a tractive effort of 10,000 lb. at the 
rated one-hour load with a speed of six miles per hour. A 
bow trolley on the cab roof will make contact with a trolley 
wire having a variation in height from 15 ft. to 22 ft. above the 
rail heads. The fuse box and lightning arrester are also 
mounted on the cab roof. , 

Crystal Palace School of Engineering.— The terminal award 
of certificates and prizes at this school took place on Wednes- 
day last, when Major Sir T. B. Robinson, Agent-General for 
Queensland, presided in the absence of Sir А. Fitzroy. Sir 
Thomas said there was plenty of room in Queensland for the 
engineer and he trusted that some day-students of that school 
would find it a profitable field for their energies. There were 
still questions awaiting solution by engineers. These included 
the discovery of improvements in the methods of propelling 
ships, while the development of the oil engine offered a wide 
field for men with brains. Another branch of work which 
deserved great attention was the improvement of workmen's 
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tools. In conclusion, he gave some advice to students. It was 
really astonishing, he said, what duffers could do if they only 
stuck to it. It was his advice to duffers, among whom he 
reckoned himself, that all their difficulties would yield to per- 
sistent effort. It was the fellow who did everything a little 
more thoroughly and more quickly than other people who went 
ahead. The certificate of honour was awarded to Mr. J. М. 5. 
Trelawney. | 
United States Government Control of Electricity 'in 
Mines.—An electrical section of the Bureau of Mines in the 
United States was organised in 1909 to investigate the con- 
ditions under which electricity is used underground, and to 
obtain data which would be of assistance to state officials who 
had charge of the regulation and inspection of mines, and also 
to those who used or manufactured electrical mining equip- 
ment. This section is part of the mining experimental station 
of the Bureau at Pittsburgh. Technical paper No. 4, issued 
by the Bureau of Mines, sets forth in detail the purposes and 
equipment of the section, and gives an account of some of its 
work. Preliminary investigations on incandescent lamps 
were made, which showed that certain sizes of lamps when 
broken ignite surrounding explosive mixtures of gas and 
air, and tests are now being made to determine the factor of 
safety of such lamps as have not caused ignition in previous 
experiments. An investigation is also being carried on relating 
to the action of acid mine water upon the insulation of electrical 
conductors. Tests have recently been finished of electric fuses 
with relation to their use in mines. Seven different tvpes of 
enclosed fuses were tested by being mounted in standard clips 
or holders and placed inside a gas-tight, boiler-iron box, which 
was provided with means of admitting gas of any desired 
composition. The results of the tests were as follows :—(1) 
One or more sizes of all the brands of fuses tested ignited the 
gas. although in varying degrees. Two brands ignited the gas 


at once; three brands ignited it in more than 50 per cent. of ' 


the tests. (2) The principal sources of danger in fuses as they 
are now designed is the device for indicating whether or not a 
fuse has acted. (3) Danger from blowing at the relief ports will 
probably develop in some, and possibly in all, brands if tested 
with sufficient current. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

In an article on the “‘ Hunting of Direct-current Interpole Motors ” 
Dr. E. Rosenberg discusses in detail the effect of brush currents on 
the field of a motor, and their tendency to cause hunting. 


In a Paper, of which we give an abstract, read before the Institu- 
tion of Mechancal Engineers, Mr. E. Huber-Stockar gives an account 
of the present position of electric traction in Switzerland. 


At the same meeting Mr. Н. Zoelly read a Paper. of which we give 
an abstract, describing the development of that type of steam 
turbine which bears his name. 

We conclude our description of the electrical equipment of ss. 
“* Olympic ” and * Titanic.” 

Prof. H. Kamerlingh Onnes has recently conducted some 
researches into the resistance of metals at the temperature of liquid 
helium. The results of these researches are given in this issue, and 
are notable for the fact that figures closely approaching zero resis- 
tivity were obtained. 

Mr. F. Schubeler, in a Paper (of which we give an abstract) read 
at the recent meeting of the Institution of Mechanical Engineers, 
deals with the design of Diesel engines for various classes of work. 

A single-phase locomotive which has been built Бу the A.E.G. 
for the Midi Railway of France is described. 

Details are given of the electrical equipment at the Snevd Colliery, 
Burslem. 

А meeting of the Miners’ International Association was held last 
week. when Mr. Albert Stanley, M.P., returned to his attack on the 
employment of electricity in mines. Mr. Stanley has a somewhat 
lurid vocabulary. Не described electricity as “ That new. weird 
and intangible, but very terrible factor,” and in another part of his 
remarks as “ that new and terrible agent." His hearers must have 
felt their very blood curdle. 
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An abstract is given of the accounts of the L.C.C. tramways for 
the year ended March 31. 
44Legal.—On Monday Мг. Justice Swinfen Eady delivered judg- 
ment in the action brought by tho Thermal Купа. (Ltd.) against 
Silicaware (Ltd.) for an injunction to restrain an infringement of 
letters patent relating to the working of silica. His lordship held 
that plaintiff's patent was valid, and he granted an injunction. 

Companies Meetings, Reports, d:c.—At the meeting of the Lon- 
don, Brighton & South Coast Railway Co. on Wednesday Mr. C. 
Macrae stated that the results of the electrical working had been 
very satisfactory and that the number of passengers carried was 
increasingly steadily. 

Particulars are given of the proposals for the re-arrangement of 
the capital of the British Electric Traction Co. 


PERSONAL NOTE. 


Prof. 5. P. Thompson, F.R.S., has left London for Germany to 
represent the Royal Society at the centenary celebrations of the 
University of Breslau. 


APPOINTMENTS VACANT AND FILLED. 


The Borough of Aston Manor Education Committee require an 
assistant master qualitied to teach electrical and mechanical engi- 
neering and mathematics (especially practical). Duties to begin 
Sept. 18. Commencing salary £160. Applications to Mr. H. 
Norwood, Director of Education. Education Offices. Aston Manor, 
near Birmingham, bv Aug. 28. See also an advertisement. 


Applications are invited for the post of assistant to the wireless 
telegraph expert on H.M.S.“ Vernon," Portsmouth. The appoint- 
ment will be for three years. Salary £300 per annum. Applications 
to the Secretary of the Admiralty, Whitehall, London, S.W. See 
also an advertisement. 

An electrical fitteris required for Gold Coast Government Water- 
works. Salary £300, rising to £350 bv annual increments of £10. 
Applications to the consulting engineers, Messrs. Middleton, Hunter 
& Duff, 17, Victoria-street, London, S.W. See advertisement. 


A demonstrator or assistant lecturer is required in the Physical 
Laboratory of University College, Reading. Commencing salary 
£125. Particulars from the Registrar. Applications by Aug. 28. 


A chief assistant electrical engineer is wanted for Batley electricity 
works. Salary £130. Applications to the Town Clerk by Aug. 9. | 


The Rochester, Chatham and Gillingham Joint Higher Education 
Sub-Committee require a lecturer for engineering subjects. Com- 
mencing salary £150. Forms of application from Mr. R. L. Wills 
M.A., 2, Military-road, Chatham. to whom applications by Aug. 9. 

Dundalk Urban Council have appointed Mr. Регсу A. Spalding 
А.М.1.С.Е., А.М.1.Е.Е., of Galway. out of 93 applicants, as resi- 
dent engineer of their electricity undertaking. at a salary of £250 er 
annum. — Mr. Spalding will act as clerk of works during the оя 
and equipment of the works, for which a loan of £20.000 has been 
obtained. Mr. Spalding was selected by the Council by 10 votes to 9 

Mr. Geo. Hy. Woollatt. principal of the Victoria Science ind 
Technica] Schools, Worcester. has been appointed (out of 75 appli- 


cants) head master of the new Workj i 
orkington Technical C 
salary of £500 per annum. 2 | кере Ds 


я B E Kloss, М.Т.Е.Е.. of Siemens Bros. Dynamo Works. 
Sta ford, has been appointed professor of electrical engineerin at 
the Technical University, Berlin-Charlottenburg. j 


en Council have appointed Mr. A. Bennett, of the 
estminster Electric Supply Corpn.. as commercial engineer. or 


eed of t ines { 

ие de elopment department of the electricitv 
aking at a salary of £225 per annum. rising at the end of 12 

months to £250 per annum. j 


INSTITUTIONS AND SOCIETIES. 


National Electric Light Association.— It is stated that the date for 


the next conventio i 1 
- , n has been fixed for June ] > е 
i : June 10% 4. 1912 T 
meeting will be held at кеше, | US * 


EDUCATIONAL NOTICES, 
: оо of London.— п the faculty of engineering at U 

озере an entrance scholarship, value 120 gt 
fellow of the college, will be eomj 


| niversity 
=" guineas. instituted by a 
eted for in September. Candidates 


must have passed the University of London matriculation, or an 
examination accepted in lieu thereof. 

The post-graduate courses for next session, which will commence 
on Monday, Oct. 2, will include: '' The Photomicrographic Study 
of Metals,” by Mr. F. Bacon; “ The Design and Calculation of 
Aeroplanes,” by Mr. А. В. Low: “ Steam Turbines,” by Mr. W. J. 
Goudie ; and “ Some Modern Methods in the Design of Structures," 
by Mr. H. P. Philpot. 


University of Sheffield. — Тһе faculty of applied science comprises 
the departments of engineering, metallurgy, coal mining and archi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence on Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 


University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical. marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, agriculture, pure science, arts and 
letters. Particulars may be obtained from the secretary, Mr. F. H. 
Pruen, M.A. 


University of Bristol.—The results of the examinations for the 
degrees and certiticates in the faculty of engineering at this university 
are as follows :— 

M.Sc., А. J. Margetson. B.Se., €. E. Holloway and A. J. S. Pippard 
(first class honours in Civil Engineering): J. N. B. Bhaskar and T. H. P. 
Veal (second class honours in civil engineering) ; R. Woodward (2nd 
class honours in mechanical engineering); W. C. Batta, W. G. Came, 
N. L. Mehta, С. М. Surv and А. W. Thomas (pass degree in civil engineer- 
ing) J. W. Burrough and L. G. Parkinson in mechancial engineering, and 
C. G. Bevan and E. J. Hamlin in electrical engineering. University 
certificates in civil engineering were granted to two students, in mechanical 
engineering to one, in electrical engineering to two, and in motor car 
engineering to one student. 

City and Guilds (Engineering) College.— This college, which was 
formerly known as the Central Technical College of the City and 
Guilds of London Institute, forms the engineering section of the 
Imperial College of Science and Technology. The courses of instruo- 
tion in civil and mechanical engineering are conducted by or under 
the supervision of Prof. W. E. Dalby and those in electrical engineer- 
ing are under Prof. T. Mather. 

The courses of instruction include (a) diploma courses for the Associate- 
ship of the City and Guilds of London Institute in civil and mechanical 
and electrical engineering ; (b) special or partial courses for a limited 
number of students whose knowledge and experience enable them to 
engage in research work or to omit part of the regular diploma courses ; 
and (c) advanced specialised. courses for post-graduate and other duly 
qualified students. Prospectuses which contain full particulars of the 
entrance examination and courses of instruction, scholarships and fees 
may be obtained from the Secretary of the College, Exhibition-road, 
London, S.W. . 

City and Guilds Technical College.—This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists, and for engineering pupils who desire 0 
supplement their practical training by a two years’ course ОГ instrue: 
tion in the principles of engineering science. There are also 
arrangements for three-year courses in engineering. Particulars 
at the college, Leonard-street, City-road, London, E.C., or from the 
City and Guilds of London Institute, Gresham College, Basinghall- 
street, London, E.C. 


Brighton Municipal Technical College.—Two students (W. Mi 
Stainer and C. L. Weiss) of this college, who have this session been 
attending the third year engineering day course, have jud ue 
Examination of the London University for the degree or Бома 
the faculty of Engineering. 

Mr. TEC Rc 18 ыа 19 vears of age. is the son o diee 
master of the Municipal Secondary School (Mr. J. Stainer, B.A.) an 
received the whole of his education in Brighton, passing the matricu- 
lation and intermediate science examinations from the а 
School, and the intermediate engineering last year at the Technics 
College. Mr. С. L. Weiss is 19 vears of age, and was educated privately 
and attended evening classes at the ‘Technical College for the intermediate 
engineering examination, which he passed in 1910, since when he has been 
a full time day student at the College. 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. Н. M. Leaf. 
"The following orders have been issued :— 
Head-quarters will be closed for instruction, but will be open for office 
work as under until further orders :— 
Monday to Friday, 10 a.m. to 4 p.m. 
Saturday, 10 a.m. to 12 noon. 
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| international traffic, as it considerably shortens the distance between 


ELECTRIC TRACTION IN SWITZERLAND.* certain important places and Milan. 


_BY E. HUBER-STOCKAR The new railway is noted for its tunnel under the northern main 

(Of Zurich). range of the high Alps. It is still in course of construction, and will 

be ithin ab ‘ears from now. Its length 

„дизе Т» ator denle ih ы тала hy ate а 7 man wl clie he Ne Godard mirar 
as not made so much progress in Switzerland as would have been expected, , М 
seeing that this was one of the earliest countries to adopt electric Ж good deal in general character. The smoke Uus m e 
locomotion. He also gives full details of the various railways at present tives would, as it does on the 5t. Gothard, inte ere wit _ the com- 
being electrically worked in Switzerland and finally of two schemes that fort of travellers, and inconvenience the operation. Electric traction 
have been prepared for the electrical operation of the St. Gothard | has therefore been, from the very beginning, & sine qua non with the 


Railway. B.L.S. Co. 
The access to the northern end of the new railway from the svstem 


of main lines is a railway from Spiez, on the Lake of Thun, to Fruti- 
gen, 13-4 km. (21 miles) long and operated Бу steam since 1901. 
This railway will be or has already been absorbed, and has been 
equipped electrically bv the B.L.S. After careful consideration, 
single-phase traction with high voltage (15.000) and low frequency 
(15) was adopted, and towards the end of 1908 orders were placed 
for equipment. The electrification of this short line of access was 
undertaken as an experiment, and was completed at the end of 1910. 
The success of this electrification has been such that it wil! be ex- 
tended to the whole line and on the same system. For this reason, 
the Spiez-Frutigen electrification deserves special consideration аз 
the first section of a main-line railway which furnishes in certain 
respects exactly the problem of the St. Gothard electrification, 
namely, long heavy gradients of 2-7 per cent., and heavy trains requir- 
ing 2,000 H.P. and more to drive them. 

The load on the power stations will be of a similar character to 
that of the St. Gothard railway, with reference to which some 
remarks will be made later. 

The energy for the present service on the Spiez-Frutigen line is 
supplied from the Bernische Kraftwerke company's works near 
Spiez. Here there are, for the special purpose of the Spiez-Frutigen 
system, two hydro-electric sets of 3,200 H.P. each, generating single- 
phase alternating current at a voltage of 16.000 and a frequency of 
15, that is to sav, a current which requires no further transforma- 
tion nor conversion to suit directly the motor cars and locomotive 
equipments. 

The power supply from the Kanderwerk is but temporary. The 
Bernische Kraftwerke have started the operation of а new power 
station at Kandergrund, а place situate near the B.L.S. Railway, 
not far from its centre of maximum power demand on the northern 
slope. In the future, therefore, the supply of power to this part of 
the line will be from this station, and the southern slope will be 
supplied from another company's works on the rivers Rhóne or 
Lonza. | 

The overhead line is of the most substantial design, all the supports 
being of steel. "The devices for regulating the supplv of current to 
the individual sections of the Ние or railway stations, the devices 
for protection from lightning and the instruments for measuring or 
electrica] supervision purposes are very complete, in а style that 


The reason for dealing more particularly with railway electrifica- 
tion in Switzerland is not because great progress has been made in 
that country, but because of the more general interest it presents in 
comparison with many other countries. First of all, it may be 
astonishing that progress has not been greater than it actually has 
been, when one considers that Switzerland has to buy all its coal 
from foreign countries and has а large amount of water-power 
still waiting for utilisation. 

Secondly, Switzerland electrified certain railways at а compara- 
tively early date, and might be expected to have gone onward on 
this basis, especially as applied electricity is highly developed in the 
country generally. 

Thirdly, the very reason of the progress being less than may be 
expected adds greatly to the interest of the problem as presented 
in Switzerland. "There are no such sections of railways as the ter- 
minal section of the New York Central and Hudson River and the 

New York, New Haven & Hartford Railways, where steam has 
played out its róle on account of the frequency of the trains or the 
smoke nuisance, and no such sections as the London Bridge and 
Victoria line of the London, Brighton & South Coast Railway, 
whereover a million passengers were recovered that had been better 
served by competing tube and street railways. "Though railway 
electrification in Switzerland is inseparable from the use of water- 
power, and though this use is evidently beneficial to the financial 
situation of the country in the long run, still it must, for various 
reasons, be done in such a way as not to disturb the balance of 
(та се receipts on the one hand and the operating expenses and 
Interests on loans on the other. The time is still far distant when 
even State railways are built. as the principal roads have been built 
all through the country and over the mountain passes, simply because 
they are necessarv, no matter whether they are remunerative or not. 
Railways are still built and operated for the greater part, and most 
fortunately so, even by the State, on the basis of commercial 
enterprise. Therefore. more particularly in Switzerland, where 
railways are, on the whole, not making profits because of cost of 
Construction, heavy gradients, rather irregular traffic, short average 
distance of travel, high wages. low fares and so on, the problem of 
railway electrification is in every case à problem mainly of general 
economics of railway operation, since the technical problem has 


admittedly been satisfactoril y solved. 


The electrifications of importance that have hitherto been or are 
being carried out are almost all either of an experimental or pre- 
Paratory character, or were brought about by considerations not 
directly or purely economical. In Switzerland the economy of 


Operation is having decisive weight and makes the problem difti- 
cult. while, as in other countries, the railways already electrified, 
or aabout to be electrified in the near future, are such that 
the smoke nuisance wou!d render steam working almost prohibitive, 
^3 In the case of the Simplon tunnel, or where the capabilities of 
steam are nearly exhausted, аз in the case of the St. Gothard railway. 

The author then describes in detail several typical Swiss railways 
Which are electrically worked. These include the Burgsdorf-Thun 
line which was the first railway of any importance to use three- 
Phase current. Tho energy consumption on this line is 68 watts 
Per ton-kilometre (109 watts per ton-mile). Another interesting 
‘lie із the Freiburg-Murton-Ins Railway, which was the first normal 
5 пре railway to undergo electrification and the only normal gauge 
зле in Switzerland to be carried out on the continuous-current 
поет with third rail. A pressure of 500 volts is used. The 
Consumption is about 34 watts per ton-kilometre (57 watts per ton- 
mile), exclusive of losses in the converting machinery and batteries. 
The Simplon tunnel, Seebach-Wettingen, Scetal and the Martigny- 
Orsiéres lines, details of all of which have from time to time appeared 
In THE ELECTRICIAN, are next described in detail. Some figures 
with regard to these systems are given in the accompanying tables. 
- The author next describes the Bern-Lótschberg-sNimplon (B.L.s.) 
nailway, which will give direct access to the Simplon tunnel from 
the north-west of Switzerland. It will be of prime importance to 
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‚ * Abstract of a Paper read at the Meeting of the Institution of Mecha. 
nical Engineers at Zurich. 


may appear luxurious in comparison with most other electric rail- 
ways, but is, in reality, опу up to the general installation standard 
on main-line railwavs. The driving equipment consists of three 
motor cars and two locomotives, one of 2.000 н.р. and the other of 
1.600 H.P. capacity. The contacts are of the pantograph pattern 
and are capble of sclf-adjustment between heights of 4-8 m. and 
7-05 m (16 ft. to 23 ft.). 

The large gears of the 2.000 H.P. locomotive are novel. They are 
of the M spiral type. the pitch circle diameters being 1.453 mm. and 
447 mm. (5 ft. and 17:8 т.). Thevare automatically machine cut, 
and run without noise and vibration. They engage with each other 
on surfaces much in excess of those of any other type of gear wheels, 
and run at a circumferentia] speed of 22 m. (72 ft.) per second. The 
maximum surface-pressure on the teeth is 260 kg. per sq. em. 
(3.800 Ib. per sq. in.). : 

The Oerlikon locomotive nearly reaches that limit where the use 
of gearing affords а decided advantage over connecting rods direct 
from the motor. Such gearing does away with all reciprocating 
parts within the cabin of the locomotive and makes the balancing 
саху. For low-speed locomotives, especially goods engines, with a 
large pull on the drew-bar and comparatively little horse- power. 
the gearing is of decided advantage in many respects and is likely 
to be commonly adopted. The locomotive built by the A.E.G. for 
the B.L.S. is of a design novel in electric traction on Swiss milwavs. 
It has the motors placed high in the cabin. and cranks on the motor 
shafts, from which motion is transmitted to the horizontal! 
connecting rods of the driving wheel axles, by means of а 
intermediate connecting rods that reciprocate up 
"l'ha тоате end the gearless tvpe of locomotives 


have each а more or less distinctly detined field 
essible to 


system of 
and down. 


will probably i 
of application of their own, though there is a field nec 
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Table I.— Principal Electrically-operated Railways in Switzerland. 


| Gauge Length in Electrical 
Yearof Electric р, km. of | system, | | 
Railway, name and short | opening | operation BE е railway | frequency, Type of line. Motor vehicles. 
name (if any). | Tailway. | since menes | operated and line 
| * | electrically. | voltage. 
Orbe-Chavornay .................. 1804 1894 1435 ` 3-9 d.c. 500 | Overhead trolley ...... | Motor cars (trailing). 
Stansstad-Engelberg маб Уа 1898 1898 1:000 29-5 1-5 rack | 3-ph., 33 со, | Overhead bow ......... Motor cars (trailing), 
| ' 150-800 |. loco. on rack section. 
Burgdorf-Thun., B.T.B. ......... ' 1899 1899  ' 1435 40-2 | 3-ph., 40 со, | Overhead bow ......... | Motor cars (trailing), 
| | 750-800 | | апа locomotives. 
Freiburg-Murten-Ins., F.M.A.... 1898 1902 1:435 32-3 ' d.c., 750-800' Third rail ............... Motor cars (trailing). 
Gruyere, chemins de fer elec- ' | | | | A 
triques........ sues. е ЕИ 1901-01 1901-04 1:000 43:5 ^ d.c, 750 | Overhead bow ......... | Motor cars (trailing). 
Montreux-Berner-Oberland, | | - 
MOB ER _ 1901-05 1901-05 1-000 | 62-4 d.c. 750-1,000, Overhead bow ......... | Motor cars (trailing). 
Martigny-Chatelard ............... 1906-08 1906-05 1-000 20.5, 2-5 rack d.c., 750  ; Third rail (overhead, Motor cars (adhesion 
| i bow on public road) and rack mixed). 
Simplon Tunnel..................... 1906 1905 1.435 | 21-7 | 9- ph., 160, | Overhead bow ......... | Locomotives. 
| | ' 3,000 | | 
Seebach-Wettingen ............... 1881 1907 1-435 19:4 | 1-ph., 15, | Overhead bow and rod' Locomotives. 
15,000 | i x 
Locarno- Bignasco .................. ' 1907 1907 1-000 27-1 1-ph., 200, | Overhead rod ......... Motor cars (trailing). 
| , | one 
Bellinzona-Mesocco ............... |... 1907 1907 1-000 , 31:3 с.с., 1,500 | Overhead bow ......... ' Motor cars (trailing). 
Seethalbahn ........................ 1883-1906: 1910 1:435 | 54:2 | 1-рһ.. 25 оо, | Overhead bow .......... Motor cars(trailing). 
| 5,000 | " 
Martigny-Orsieres .................. 1910 1910 1.435 ` 20 | 1-рһ., 1525, , Overhead bow ......... Motor cars (trailing). 
| | | 8,000 | p 
Berninabahn ........................ 1908-11 : 1908-11 , 1000 | 67 d.c., 1,200 | Overhead bow ......... Motor cars (trailing). 
Spiez-Frutigen, Lötschberg 1901 i 1910-11 г 1-35 13:4 | 1-ph., 15%, | Overhead bow ......... Locomotives, motor 
| | | 15,000 | cars (trailing). 
Rhiitische Bahn..................... | 1903-04 | 1912 1-000 | 12-6 | I-ph., 1500, | Overhead bow ......... Locomotives. 
' 1912 | 192 | 491 ! 1000 | | 


both types, where the one as well as the other represent more 
or less а compromise. Practical experience alone can determine 
which type will be the more advantageous to adopt in each individual 
case. The question of gears is more or less a question of electric 
traction motors proper and cannot be discussed except by going 
into the very details of their design, nor without considering certain 
particular features of the different systems of motors and their 
adaptability to high or low speeds. It need only be said here that, 
in general, with low speed, and more particularly with powerful 
low-speed locomotives, the adoption of gears permits of a more 
satisfactory design, construction and operation, while, with all 
high-speed locomotives, the elimination of gears is advantageous. 
Th? locomotives of the B.L.S. are neither high or low speed. ‘Their 
maximum power is, however, developed on up gradients at decidedly 
low speeds, while higher speeds occur on the down slopes with no 
load, and on the gentle slopes or levels when the motors are not 
fully loaded. It will be highly interesting and important to com- 
pare the two radically different types of locomotives on the B.L.5., 
where there are reasons for the existence of each. 

The transformers on the locomotives were arranged to per- 
mit of working at half contact line voltage, if, for one reason or 
another, 15.000 should have proved impracticable. In fact. at the 
time when all trains were steam-driven and the electric vehicles were 
being run for experimental purposes, some flashing over from 
smoky insulators in the Hondrich tunnel. just beyond 
observed. and a periodical cleaning of the insulators w 
"ince steam traction has been discontinued. no 
experienced, and it is expected, as the smo 
exist on the new line, that the volt 


This Paper would be incomplete if it did not consider, in addition 
to the electrie railways working or building, the work, more scien- 
tific than practical, done for vears in Switzerland, with a view to 
elucidating the general rtilway electrification question under Swiss 
conditions, to determining by investigation the merits of the several 


systems and the cost of plant and of operation ; and to making a 
fair comparison between steam and electricity for definite lines or 
groups of lines. Work 


| | of this kind his been and is still being done 
by a society with the title Schweizerische Studiencommission für 
electrischen Bahnbetrieb, It was founded on the initiative of Dr. 
E. Tissot. and under the auspices of the Nociety of the Electricians 
of Switzerland. constituted and commenced. work in 1904, 


and railways. electricit y works, manufacturing firms and scientitic 
men arc represented. 


ч s 
To-day it is саху to state the 
commission 


Spiez, was 
as Carried out. 
such trouble has been 
ke nuisance will not 
age will not require reduction. 


It was 


principal conclusions of the Ntudien- 
as to systems of electric traction, and more particularly 
as to the standardised frequency of the alternating current used for 
electric traction on the railways mentioned in this Paper. 


| | These 
conclusions are exhibited in th 


èir essence and in practice in the series 


of railways described, beginning with the Seebach-Wettingen 
experimental line and ending with the Engadine line of the Rhatische 
Bahn now in course of construction. 

It is, of course, difficult to estimate the value and influence of the 
Studiencommission. It is, however, certain that the collaboration 
in the Commission of representatives of interests in competition 
with each other in business has acted beneficially so аз to make the 
question of system less one of competition and more one of general 
scientificland common practical interest. 

After having arrived at the conclusions set forth the Studien- 
commission made different comparative projects with special 
reference to the St. Gothard Railway as a railway, which, before 
all others in Switzerland, appeared to be ready for electrification. 
For more than a hundred kilometres it goes through country with 
tens of thousands of hydraulic horse-power doing nothing d 
embellishing the landscape, while the locomotives with their amose 
detract from its beauty. The traffic on the St. Gothard line has 
developed to the limits of steam operation. There is a continuous 
and permanent demand for more powerful engines for е ге 
the long and heavy gradients with а tonnage com parable with t na 
the busiest flat country main-line railways. The railway, ken № 
length of 274 km. (1701 miles), presents the problem of a uu 
tion in a still more general way than does th» Lotschberg, pr 
because there the creation of th» power stations forms part of t h 
problem, and secondly because the more or less level sections nort 
and south of the steep slopes require high speeds. . M 

Th» Studiencommission has, in addition to certain nd 
suggestions, prepared two complete projects with great Care. uM 
attention, as if they were tendering for a contract. The first um 
ject, called ** 1904.” has been prepared for the sole purpose of alr 
and complete comparison of actual steam traction with hy 1 
thetical electric traction under known precise conditions of i С 
The second project. called “ Future," pre-supposes a traffic cons! ^ 
ably in excess of the traffic of 1907, which holds the record up o 
now, at the same time adopting speeds and accelerations more or ju 
in excess of those accepted for the hypothetical electric traction о 
"1904.7 

The author thinks it sufficient to make a few indications, some of 
which have been published by the Schweizerische p 
sion,* to give an idea of what would have been required in 1904 x 
what is expected in the " future " for electric traction on the мі. 
Gothard Railway. Of the figures that follow, those in parentheses 
refer to the "* future." The speeds of express trains are а 
(90) km. per hour on the level to 40 (50) on 1 in 40 gradient. SET 
speeds of passenger trains are 35 (75) to 26 (50), and those of freight 
trains 38 (45) to 18 (35) km. per hour. 


* ** Mitteilungen der Schw. Stud. Com. für Electr. pude 
published by Prof. Dr. W. Wyssling, Rascher & Co., Zürich, 1900- 
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for the seasonal variations of fresh water supply in relation to the 
seasonal variations of traffic. While the storage for the latter 
purposes requires large reservoirs, storage for the former purposes 
requires reservoirs comparatively small. In the case of the St. 
Gothard the power station at Ambri-Piotta, with the Lake Ritom 
and its 36,000,000. m.3 on а level more than 800 metres above. as 
a storage basin will provide for the seasonal variations and other 
large variations not of a simple peak character, while small basins 
near the other (others) power station (power stations) will deal with 
the peak loads in their particular district of supply. 

The total cost of the new plant, new rolling stock and accessories, 
alterations on telegraphs, telephones and signals, supervision, 
interest during construction, will amount to about 44 (67) million 
francs. These figures give an idea of the magnitude of this elec- 
trification which is expected to be started before long. The Federal 
Railways, а few vears ago, acquired ample water powers in five 
places along the line. | 

In conclusion, railway electrification has made, and is making. 
noteworthy rather than rapid progress in Switzerland. As regards 
system, single-phase current of low frequency (15) and high-line 
voltage, varving from 5,000 to 15.000 according to circumstances, 
is being sanctioned by experience and by authority. An important 
electrification of a new line, the Lotschberg, is about to be carried 
out in the immediate future, and a still more important one, that 
of the St. Gothard Railway. is well prepared for by the investigations 
of the Schweizerische Studiencommission für electrischen Bahn- 
betrieb and by the Federal Railways’ purchase of water powers 
along the line. Railway electrification and electric traction on a 
large scale is in a great measure a problem of power station econo- 
mics. The heavy variations of load, and those due to rapid seasonal 
variations in the fresh-water supply, make. under Swiss conditions, 
water storage desirable and even imperative. All electrification in 
Switzerland is directly connected with the utilisation of water power, 
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STEAM TURBINES.* 


ВУ H. ZOELLY 
(of Zurich). 


Summary.—The author gives an historical account of the progress in 
theory and practice made in the design of the type of steam turbine that 
bears his name. He also shows how certain details must be modified in 
accordance with the work the turbine is likely to be called upon to do. 


Based chiefly upon his experience gained with water turbines, the 
author commenced about 15 years ago to experiment with steam 
turbines, considering that the steam turbine would resemble in most 
respects the water turbine, only using a much higher working pres- 
sure. For this reason he was guided in adopting the pure action or 
impulse tvpe of steam turbine, Аз is almost invariably the case 
when experimenting with any new kind of machinery, it is verv 
деше to combine satisfactorily the ideas of the theoretical mind 
with those of the practical. In order to attain the most favourable 
efficiency, а very high circumferential speed of the rotor is necessarv ; 
but to obtain this result within economical limits is the chief diffi. 
culty of the constructor. whose contention was that a heavy and 
solid design was absolutely necessary for safe working as well as 
being a cheaper form to construct. 

The first machine was designed on the radial-flow principle. In 
its design too much regard was paid to practical constructive con- 
siderations and too little to theory. The second machine was con- 
structed on the same principle ; the blades, however, were curved in 
preference to the previously tlat ones, the steam in this case impinging 
against the rotor blades in à radial direction. This form of construc- 
tion constituted quite а considerable improvement upon the earlier 
design. Already at this period it was found advisable to divide the 
drops in pressure into at least six and sometimes 10 to 12 separate 
pressure stages. The diameters of the rotor wheels were also in- 
creased. towards the exhaust end in order to cope better with the 
increased volume of the steam. 

As already observed, th: principle of the action (impulse) type 
has been recognised and adopted from the commencement as being 
the best ; the only alterations that took place for some time were in 
the manner of guiding the steam on to the wheels. The first wheels 
were constructed after the manner of the Pelton wheel, against which 
the steam impinged tangentially, after being directed through sepa- 
rate guide chiunnels. ]t soon became apparent, however, that after 
impact, the steam became too dispersed. It was then decided. to 
expand the steam axially instead of radiallv, at first onlv in the low- 
pressure stages, but subsequently, throughout the whole turbine, 


* Abstract of a Paper read at the meeting of the Institution of Mecha- 


nical Engineers at Zurich. 


This method had formerly been adopted by English constructors as 
being the most practical. 

What has alwavs been. and is still, the most characteristic feature 
of the Zoelly turbine, is the designing of the runner wheels and 
guide channels in the diaphragms ; the former of which, in spite of the 
high factor of safety that is necessary, are enabled to be given a 
relatively high circumferential velocity. Consequently greater lati- 
tude is permissible in regard to the number of pressure stages, and the 
speed of the steam in each. From the beginning two very character- 
istic diagrams were prepared (Figs. 1 and 2). These diagrams were 
obtained from theoretical calculations, which have since been proved 
by actual results. Fig. 1 contains as abscissw the pressure relation 
per stage pl/p2 (where pl=the initial steam pressure in atmo- 
spheres absolute, and p2=the final steam pressure in atmospheres 
absolute in the same stage), and as ordinates the requisite number of 
stages for steam expanding from 10 atmospheres to 0-1 atmosphere 
(that is, 142 lb. per square inch to 1-42 1b. per square inch), assuming 
that the pressure ratio pl/p2 of the steam both before and after 
passing through the guide channels is constant. Fig. 2 shows the 
steam velocity resulting from pressure ratios given for various initial 
pressures. Fora ratio pressure fall of pl/p2= 1:732. it follows from 
Fig. 1 that about nine stages are required. For relative pressure falls, 
where p1/p2— 1-1, 1.2, 1:3, 2-1, 3, 4-6, the requisite and corresponding 
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Fic. 1.—CURVE SHOWING NUMBER OF STAGES REQUIRED FOR EXPANDING 
FROM 10 ATM. TO VARIOUS FINAL PRESSURES. 


number of stages for a total expansion of from 10 to 0-1 atmospheres 
absolute would be 42, 25, 18, 6, 4 and 3 respectively. Should we 
assume a greater ratio of pressure fall than 1:732 for the purpose of 
saving stages, then, in order to have only four stages, 1t 18 necessary 
to have a ratio pressure fall of p1/p2- 3. 

From Fig. 2. for à mean initial pressure of pl=4 atmospheres 
absolute, the steam velocity would be equal to 577 metres (1.893 ft.) 
per second. "This steam velocity, on the other hand, would require a 
cireumferential speed of about 250 metres (820 ft.) per second (for a 
simple velocity wheel) in order to obtain a reasonable efficiency. 
Again. if we take a smaller ratio of pressure fall than 1.7321, for 
instance 1.301, the necessary number of stages would be increased 
from 9 to 18, that is, exactly double. Such a turbine would be far 
too complicated and expensive ; besides it would not then work with 
perfect economy owing to the greater friction of the runner wheels 
and the greater length of steam passage. 

After carefully weighing up all these considerations, the ratio 
pressure fall of pl/p2=1-73 was chosen, as representing the best 
combination of efficiency and practical construetional economy. This 
pressure fall is called the ** critical fall" and when this is exceeded 
then the resulting steam velocity approaches the velocity of sound. 
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Directly one wishes to utilise a substantially higher pressure fall por 
stage, then it becomes necessary to depart from the simple construc- 
tion of parallel guide nozzles which is peculiar to th» Zoelly turbine, 
so that, instead of the simple parallel nozzle, one must adopt the 
expanding or “ Laval" type of nozzle. l'he reason that Parsons 
employs such a small pressure fall per stage 18 entirely to keep аз low 
as possible the losses through leakage which are unavoidable in 
reaction turbines. | | | 

» The author does not intend to deal more fully with the various 
‘stages of improvement, which from that period have been solely of a 
constructional character, but will describe the Zoelly turbine as 
manufactured at the present time by Messrs. Escher. W yss & Co. 
For turbines of 3,000 revs. per min. eight stages are usually empl yed; 
for 1,500 revs. per min., 12 stages ; and for 1.000 revs. per min., 16 
stages. The first diaphragm plate (guide wheel) of the high-speed 
turbines has nozzles which extend for a portion of the circumference 
only in the bottom half of the diaphragms ; whilst in the other dia- 
phragms, the nozzles usually extend completely round the cir- 
eumference. In the case of large units, however, [steam is 
admitted through channels extending completely round the cir- 
cumference for all stages. 


m.p. See. 
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Fic, 2.—CURVE SHOWING STEAM VELOCITIES FOR VARYING INITIAL 


PRESSURES. 


The governing 1s effected simply by throttling the live Steam and 
not by varying the number of channels through which the steam is 


admitted. The throttle valve is actuated by oll under pressure in a 


'amall cylinder (servo motor) by hydraulic action, the ой being Sup- 


plied by a small pump directly driven from the shaft. This is the 


same form of governing as that which has been found to work so 
Successfully for water turbines, and is now b ing universally adopt «d 
by nearly all the different makers of ste tm turbines on th» Cont inent. 
Its inherent advantages are that it is extremely simp! апа reliable, 
and, contrary to fears expressed by some engineers, this method of 
governing works particularly economically at partial loads, as 15 seen 
from the results shown later. This, however, is only possible wh n 
simple velocity wheels are used in connection with parallel guide | 


nozzles throughout the whole turbine, and provided th 1 the mast 
favourable choice is made in regard to the subdivision of stages. 
The conclusion arrived at is that the compound velocity М h el design 
ig only advisable in special cases, as, for instance, 1n shipbuilding, 
whore a lower propeller speed is absolutely песеввату. | 

The chief reasons against the adoption of the compound wheel 


desioen in the case of stationary turbines are the lower steam efli- 
ciency and the necessity of a complicated governing apparatus, "i 
order to obtain a favourable consumption at partial loads. In this 


type of turbine the governing has to be carried out by controlling 
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the number of nozzles through which the steam enters. Experience 
has shown that this method does not satisfactorily answer practical 
requirements—i.e., continuous safe running. Besides, the governing 
is not so accurate and is less suitable for running in parallel with 
other machines. 

The author would especially like to mention that for many years 
he his experimented with turbines designed with a high steam 
velocity and compound wheels, The many series of tests which he 
has carried out at different periods have all gone to show that under 
the most favourable conditions it is not possible to obtain a higher 
thermal efficiency with compound velocity wheels than 58 per cent., 
Whereas with a turbine designed with entirely simple velocity stages 
it is possible to obtain an efficiency of 73 per cent. апа more. И, 
therefore, in an impulse turbine it is found necessary to employ a 
combination design of compound and single velocity stages for such 
special cases as exceptionally large units for land purposes, or where 
it is necessary to work at low revolutions, the comparatively poor 
efficiency of the high-pressure compound velocity stage or stages 
must be compensated for as well as is possible by obtaining a rela- 
tively higher efficiency in the subsequent low-pressure single-velocity 
stages. For this purpose almost as many pressure stages must, on 
the whole, be provided for as in a design employing only single velo- 
city stages. 

It is often objected to in the Zoelly turbines that too high a pres- 
sure and temperatüre exist in the first pressure stage ; against this 
it must be said that even with Zoelly turbines likewise large pressure 
falls can be utilised for the first stage even within comparatively 
economica! limits, provided that the lower pressure or subsequent 
stages have a correspondingly lower pressure fall and thus conse- 
quently work with a higher efficiency. In this way it happens that 
by the application of live steam at about 170 lb. per square inch and 
570^ F. (300°С.) the pressure and temperature of steam after expan- 
sion in the first stage is 70 lb. per square inch and 465°Е. (240°C.). 
"uch conditions, as regards the solidity and durability of the Casing 
and its stuffing boxes аге nowadays easily mastered by steam 
turbine builders. | 


SS 


ELECTRICAL RESISTANCE OF PURE METALS—ESPECI- 
ALLY MERCURY—AT LIQUID HELIUM TEMPERA- 
TURES.* 


BY H. KAMERLINGH ONNES. 


The experiments were concerned mainly with the resistance of 
gold and of mercury at helium temperatures. As regards the former 
metal, the resistance of pure gold is already inappreciable at the boil- 
ing point of liquid helium as was confirmed by determining the re- 
sistance of a gold wire in liquid helium and then estimating the re- 
sistance by extrapolation on the analogy of the platinum measure- 
ments. Within the limits of experimental error, which are, however, 
greater for this experiment than was the case for the others, the 


conclusion that the resistance of pure gold vanishes at helium tem- 
peratures is hereby greatly strengthened. 


tho resistance at 13-9°K. (13-9° on the Krypton thermometer) is still 
0-074 times the resistance of solid mercury extrapolated to 0°C., at 


| t3 К. it is only 0-0013, while at 3°K. it falls to less than 0-0001. 


* From the “ Proceedings " of the Koninklijke Akademie van Weten- 
schappen, Amsterdam. Slightly abbzeviated. 
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"The results just given were founded on a single experiment and were, 
' therefore, communicated with all reserve. 

The author has now, in a later communication, made a more accu- 
rate experimental examination of the resistance of pure mercury at 
liquid helium temperatures. The measurements were made with 
the differential galvanometer by the method of overlapping shunts 

' (Kohlrausch) and also by the method of the measurement of current 
strength and of potential difference. By this it is confirmed that at 
. 9? K. the value of the resistance sinks to below 0-0001 times the value 
of the resistance of solid mercury at 0°C. extrapolated from the melt- 
‘ing point. But from the present measurements it has also been 
ascertained that the actual value of the resistance is very much 
smaller than this upper limit which was ascribed to it from former 
measurements. ! 

The value of the mercury resistance used was 172-7 ohms. in the 
liquid condition at 0?C. ; extrapolation from the melting point to 
0°С. by means of the temperature coefficient of solid mercury gives 
a resistance corresponding to this of 39-7 ohms. in the solid state. 
At 4-3°K. this had sunk to 0-084 ohm., that is, 0-0021 times the re- 
sistance which the solid mercury would have at 0°С. At 3°K. the 
resistance was found to have fallen below 3 x 10-9ohm, that is to one- 
ten-millionth of the value which it would have at 0°C. As the tem- 
perature sank further to 1-5°K, this value remained the upper limit 
of the resistance. | 

The next step was to look for the point at which the resistance first 
becomes measurable as the temperature is raised. The temperature 
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of this point was found to be slightly more than 4:2°K. at which the 


resistance was found to be 230 microhms or one-hundred-thousandth. 


of the resistance (solid) at 0°С. | 

_ The more the upper limit which can be ascribed to the resistance 
remaining at helium temperatures decreases, the more important 
becomes the observed phenomenon that the resistance becomes ргас- 
tically zero. When the specific resistance of a circuit becomes a 
million times smaller than that of the best conductors at ordinary 
temperatures it will, in the majority of cases, be just as if electrical 


resistance no longer existed under those conditions. If conductors 


could be obtained which could be regarded as being devoid of resis- 
tance во long as their cross-section was not excessively small, or con- 


ductors of the smallest possible sections, either cylindrical with. 


dimensions of the order of the wave length of light, or films of mole- 
cular dimensions, whose resistance would be small; if the Joulean 
development of heat had no longer to be reckoned with when increas- 
ing the current in а bobbin to exceedingly high values, because the 
development of heat in а constant-current circuit could be made 
extremely small compared with the latent heat of vaporisation of 
the liquid which can be used for cooling, —these further experiments 
in all possible directions would give the fullest promise, notwithstand- 
ing the great difficulties which are encountered when working with 
liquid helium. It is therefore all the more necessary to establish 
beyond all possibility of doubt the property of which advantage 
would be taken in such experiments. With this end in view modified 
measurements аге being made. 


THE ELECTRICAL EQUIPMENT OF THE S.S. “OLYMPIC” AND “TITANIC.” 
(Concluded from page 619.) 


ГЕРЕН this article are described the various uses to which electricity is put on board the two latest White Star liners, the “ Olympi 
and “ Titanic.” These include, besides lighting, power for winches, cranes, fans, water-tight doors and stoking and helm indicators. The с ocks: 
and heating equipment are also electrically worked, while a complete telephone and wireless installation is to be found on board. The differences: 


between marine and land practice are noted. 


WINCHES AND CRANES. | 


- One of the little discomforts sometimes associated with 
modern ocean travelling is the noise caused by winches and 
other deck appliances, and although when on the high seas 
these are not much in evidence, yet when approaching port it 
is sometimes necessary to use them, as for instance when 
handling mails or passengers’ luggage preparatory to dis- 


Fic. 9.—Stoxine INDICATOR. _ 


embarkation. With a view to avoiding this on the “ Olympic ” 
the aid of electricity has again been invoked, with the result 
that all the winches in the vicinity of the passenger accommoda- 
tion, and the cargo cranes are electrically driven. The latter (see 
Fig. 12) have been made by Messrs. Stothert & Pitt, six having 
a capacity of 50 cwt. each, and two of 30 cwt. each. These 
cranes are fitted at the three after hatches and at the forward 
hatch near the passenger quarters. 


ia e wem Sse Жү 


Fio. 10.—HrM INDICATOR. 


The 50-cwt. cranes have radii from 26 ft. to 29 ft. and the 


30-cwt. crane a radius of 26 ft. 6in. The height of lift is x 
e 
lifting gear is fitted with the “ free barrel” system with inter- - 


100 ft. for the larger cranes and 80 ft. for the smaller. 


- A. — 
у 
~ then © 
РЕ | 
\ J ES! s 
* 


Fic. 11.—Вопкв Room ORDERS TELEGRAPH. 


locks, which contributes во much to the smooth and easy” 


working necessary for cranes on a first-class passenger boat. 


The cranes are operated by separate motors for lifting and. 


slewing ; the 50-cwt. cranes have 40 н.р. motors for the litt and 


5 н.р. for the slew, whilst the 30-cwt. cranes have 30 Н.Р. motors. 


for the lift and Зн.р. for the slew. The larger cranes lift at 
160 ft. per min, and the smaller at 200 ft. per min., the slewing 


speed being about 500 ft. per min. in each case. The brakes 


ic ээс 
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e "both of the slewing and lifting gear are interlocked with the | have been manufactured by Messrs. Evershed & Vignoles in 
id controller, so that current cannot be given to the motors when accordance with the builders' specified requirements. Some of 
stante the brake is hard down. ; these devices are shown in Figs. 9 to 11. 
«nan In addition to the electric cranes, there are four 3-ton| The steam whistles, previously referred to, are also electri- 
; prat electric cargo winches at the hatches, as well as four 15-cwt. , cally controlled, the officer on the bridge having merely to 
me а | close à switch to give the blast, 
nary |. — | whilst there is also an electric 
т time control arrangement where- 
di by the whistle is automatically 
[rese P 
p blowing for 8 to 10 seconds every 
m minute without further atten- 
p tion during thick weather, the 
vean mechanism being Mr. W. J. 
(Tám Willett Bruce's patent. | 
sti The watertight doors are also 
шаф electrically controlled from ; the 
n captain's bridge, the arrange- 
Hh ment being such that by merely 
TE closing а switch all the doors 
ШЫ сап be simultaneously shut, а 
wi bell having previously been rung 
імі to give warning below decks. . 
CLOCKS. 
. The clocks, of which there, are 
О 48 throughout the vessel, are all 
actuated electrically, and wotked 
in complete synchronism, so that 
each registers exactly the same 
time; they are controlled by a 
i” master clock (see Ftg.-14) pláced 
«b in the chart room under the 
үн control of the officers, who can 
set them backwards and for- 
he Fig. 12.—2}-тох ELEcTRIC CRANE. iud according to the longi- 
ude. 
: *lectric boat winches made by the Sunderland Forge and The equipment, like that on many large livers of recent 


Engineering Со. (Ltd.) A 3-ton cargo winch is shown in Fig. 13. | years. has been supplied by the Magneta Time Co. Ltd., and 
consists of the same type of Magneta apparatus that is installed 

AccEssoRY Power Gear. in the chief postal buildings of London, with the modifications 

In all there are 150 motors on board varying from $ to 40. necessary for ship conditions, the balance escapement of the 
E.P., to which it is impossible here to refer in detail. Special master clock being of a similar class to that used on marine 
mention may, however, be made 
of several novelties; for in- 
stance, there are Kiiroy stoking 
Indicators which automatically 
transmit orders from the engine 
Toom to each stokehold for the 
firing of each of the furnaces at 
Correct and predetermined inter- 
vals of time, thus ensuring good 
combustion with resultant econ- 
omy. There are also illuminated 
telegraphs in each boiler room 
Which enable the engineer on 
watch in the engine room to 
communicate his orders to each 
stokehold ; in addition to which 
he can speak to those in charge 
there by means of a loud-speak- 
ing telephone and thus be in 
communication even when all 
water-tight doors are closed, and 
each compartment therefore iso- 
lated, as would obtain in thick 
weather. The convenience and 
additional security gained by this 
may be gauged when it 1s con- 
sidered that there are no fewer 


than six boiler rooms and 11 
stokeholds, the forward one being Fic. 13.—3-TroN ELECTRIC CARGO WINCH. 


no less than 320 ft. from the | 
engine room. Evershed helm indicators, for so many years | chronometers. The master clock is capable of MM 
fitted in the Navy, have been supplied and indicate on the | secondary clocks. Specially designed Е ое АЕ сд 
bridge the position of therudder. All these signalling devices | fixed throughout the vessel, so that extra dials can be adde 


oe 
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at any time without disturbing the existing wiring. Ав in all: the control of the passengers— by means of air which is warmed. 
Magneta installations, batteries and contact points are abolished, to a moderate degree so as to maintain an even and pleasant 
and no outside source of current is resorted to; there is, there-' temperature. This may be regarded as a warm-air system 
fore, nothing to maintain or renew. only, as distinct from a hot-air one, on the “ Plenum” method. 


Heine: | Each first-class room is in addition fitted with an electric 


"e: | ‚ | heater of ample capacity, so that passengers requiring addi- 
The heating of the ship is effected in several ways, partly in tional warmth can obtain it to the desired extent, whilst those 


conjunction | with the ventilation system, which latter із. who prefer the cooler atmosphere are equally catered for. In 


S addition to the hot and warm 
| air delivery fans referred to 
there are а large number of 
“© suction ” fans drawing the foul 
air from the lavatories, galleys, 
pantries, and other quarters, 80 
that not merely is fresh air 
brought into the ship but all 
vitiated air is removed through 
that portion of the accommoda- 
tion which, unless ventilated, 
might in itself prove objection- 
able. The mechanical system. 
of ventilation adopted incident- 
ally renders superfluous the im- 
posing array of cowls so notice- 
able on the decks of many liners, 
ventilator cowls being on the 
* Olympic" and “ Titanic,” to 
use an Irishism, conspicuous by 
their absence. There are no 
fewer than 520 Prometheus elec- 
tric heaters installed throughout 
the vessel, taking & collective 
current of over 5,000 amps. 


installed in an elaborate and probably more perfect way than | Needless to say, the gymnastic appliances are also electri- 
any yet attempted on board ship. Broadly speaking, the Е driven, and include riding and rotating machines and. 


Fig. 14.—Macneta MASTER CLOCK. 


principle adopted is that in the large third-class compartments | other apparatus for physical drill. There are also electric 
hot air is driven by means of the fans above referred to through | Turkish baths. | | | 
insulated trunks in all directions, thus maintaining a pléasant 
temperature even in the coldest weather at the extremities of 
the vessel The ventilation and heating of the first-class 
accommodation, on the other hand, involves some special 


TELEPHONES. 


The telephone installation is divided into two sections, viz.,. 
the navigating group and the internal system. The navi- 


Fig. 15.—FORECASTLE 'TELEPHONE. , {Кто 16.—Роор INSTRUMENT. 


. € , | у Ы А вы е • e es 
problems, as the passengers’ demands are so various; for| gating group provides for communication between the wheel 


instance, an American travelling from the Southern States | house on the bridge and the forecastle, crow's nest, engine 
frequently requires and is accustomed to an amount of heat | room, and poop ; also between the chief engineer's cabin and the 
which to a Britisher is well-nigh unbearable. With a view to | engine room and between the engine room and the various 
meeting all requirements it was decided, after careful thought, | stokeholds. | 

to provide the first-class accommodation with ventilation both The instruments employed are Messrs. Alfred Graham & 
in the passages and individual state rooms—the latter under | Co.'s loud-speaking Navy telephones of the latest type. Except 
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in the chief engineer's room, where the cabin type is fitted, 


the telephones are of the “ Universal” pattern, in which calls 


are given by means of an interrupter or bell as well as by voice. 


The apparatus is mounted in special forms to suit the various 


positions. | 


At the forecastle and poop (Figs. 15 and 16) the instruments 
are contained within a polished brass casing mounted on a 


pillar, and the whole fitting is arranged in portable form, so 
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Fic. 17.—WHEEL House TELEPHONES. 


that tle apparatus can be used at two alternative positions 
In the case of the forecastle set and a second position at the 
poop. For the crow's nest, the telephone is mounted within 
à metal hood, and this set also is portable. 

In the wheel house on the bridge (Fig. 17) four instruments 
are fitted, and each telephone is provided with an indicating 
device, and in addition to a flag showing, as is usual, a signal 

mp 18 caused to glow upon a call being received. 

In the engine room (Fig. 18) three telephones are employed, 
&nd the instrument for communicating with the boiler rooms 
Operates in conjunction with a combined switch and indicator 


Fig 18.—rNcoiNE Коом TELEPHONES. 


giving both lamp and flag signals as previously referred to. In 
each boiler room, the telephone is mounted within a metal 
hood, and in addition a special calling receiver is provided at! matic switch and standby battery is contained within the 


each station as well as a visual indicator. 


The current for operating the system is obtained from the 


ship’s lighting circuit, the pressure being reduced for tele- 
phonic working by mieans of resistances, and the noise of com- 


mediate loud-speaking type, and compris 
circular metal push and terminal: box. 


mutation, inherent in machine generated supply, is eliminated 
by the introduction of inductance coils. A standby battery 
is also provided, and is introduced in the circuit, ‘should the 
main supply fail, by means of an automatic switch. 

The internal system provides for inter-communication 
between a number of cabins through a central exchange, 
which has a capacity of 50 lines. m 

The switchboard is arranged to give a lamp signal upon 
a call being made, and in addition to the usual audible 


Fig. 19.—Part OF Marcon! TRANSMITTING APPARATUS IN SILENCE 


CaBIN. 


signal, a voice call can be given to the exchange from any 
station in connection, so that the rapidity of operation is 
assured. | 

The user in one of the cabins has simply to pick ир the 
telephone and say straightaway thestation he wishes to speak 
to and a loud receiver at the exchange gives the instruc- 
tion, and the operator seeing a lamp glowing corresponding 
with the calling station then connects the calling station with 
the station required, thus obviating the usual delay in com- 
municating with the calling station and ascertaining the po 1.100 
required. 


Fig. 20.—MARCONI APPARATUS IN OPERATING CABIN. 


The current supply is obtained from the lighting circuit, as 


in the case of the navigating telephone system, and the auto- 


exchange switchboard casing. | 


The telephone sets in each cabin are of Grahams я 
е a hand set with & 


At the majority of 
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the positions the fittings are silver plated, and at others of 
olished and lacquered brass. Junction boxes have been 

introduced so as to facilitate testing and extension of the 

installation. | 

In addition to the exchange system, a separate group of 
circuits is provided for direct communication between the 
various pantries and the galley, baker's shop, butcher's shop, 
&c. 

In foggy weather, when approaching land or in the vicinity 
of a lightship, submarine bells are sounded, attached thereto, 
under the sea, and the signals are heard by a telephone in the 
chart room, enabling those in charge of the vessel, to tell its 
precise position, whilst wireless telegraphy embodying Mar- 
con's latest inventions for long-distance transmission gives 
additional security, and provides facilities for communication 
between ship and ship, and ship and shore, which are now too 
well recognised to need further description. 


* WIRELESS " EQUIPMENT. 


No modern liner is complete without a wireless telegraph 
installation. With such an equipment not only is communi- 
cation with ship or shore possible in case of accidents, but the 

assenger is enabled during the voyage to keep himself in touch 
with the world's news. The “ wireless” apparatus on the 
“Olympic” is of the Marconi type and consists of & 5 kw. 


motor-generator set combined with the latest type of valve 


receiver installed as a standby. The installation is designed 
to provide, when employed with a suitable aerial having a mean 
height of 170 ft., а working range of 250 nautical miles over 
water, and a maximum range considerably exceeding the above 
figure. It is arranged to tune when transmitting to waves of 
300 and 600 metres, and to tune when receiving to all waves 
between 100 and 2,500 metres. Two masts, 200 ft. high, placed 
600 ft. apart, are used for the support of the aerial, which is of 
the twin T tvpe, one aerial only of appropriate type being em- 
ployed for the double purpose of transmitting and receiving. 
The earth connection 13 made by insulated cable to convenient 
points on the hull of the vessel. 

Continuous current at 110 volts is supplied to a continuous- 
current motor which is mounted on a common bed with and 
direct-coupled to an alternating-current generator. The latter 
has an output of 5 kw. at 300 volts. The manipulating gear 
consists of a Morse key which actuates electrically an electro- 
magnetic relay key in the transformer primary circuit. The 
Morse key is provided with telephone short-circuiting contacts 
to prevent the operator's ear becoming insensitive owing to the 
noise in the telephone during transmission. The receiver is a 
standard magnetic detector and multiple tuner, by which all 
waves between 100 and 2,500 metres wave length can be re- 
ceived. The multiple tuner is calibrated to permit of the in- 
strument being set to any pre-arranged wave length, and is 
further provided with a change-over switch permitting an in- 
stantaneous change of the circuit from a highly syntonised 
tuned condition to an untuned condition (for standing by). 
This arrangement has been especially devised for picking up 
incoming signals of widely different wave lengths. By reason 
of its robust nature the magnetic detector may be kept per- 
manently connected to the transmitting aerial, thus dispensing 
with all mechanical change-over switching arrangements be- 
tween the transmitting and recelving circuits. Further, in 
conjunction with the short-circuiting contacts on the mani- 
pulating key, it allows the operator to be interrupted during 
the transmission of a message in the event of there being erro- 
neous reception at a corresponding station. A suitable testing 
buzzer is provided and is kept permanently installed for the 
purpose of instantaneously testing the receiving circuits, and 
a tuning lamp and adjustable choking coil are also permanently 
installed for the purpose of indicating the condition of syntony 
of the transmitting circuits, while a wave-meter, covering the 
full rang? of the transmitting circuit is supplied. The Marconi 
Apparatus 1s shown in Figs. 19 and 20. 

The bell installation comprises no fewer than 1,500 pushes, 
which, in the staterooms, are for the most part grouped with 


the switches for controlling the lights on combination plates 
placed within convenient reach of each berth. | 

In conclusion, we would express our indebtedness to Messrs. 
Harland & Wolff for the information given above and to our 
contemporary “ The Shipbuilder " for the loan of the blocks of 
Figs. 1, 3 and 12. 


MODERN DIESEL OIL ENGINES.* 
BY F. SCHUBELER. 


Summary.—The author gives a short survey of the practical develop- 
ment of the Diesel engine up to the present time and its applications 
various forms of driving. ——— | 


Аз is already known, it was the intention of the inventor of the 
Diesel engine to burn coal direct in the working cylinder, which, 
however, proved to be impossible, as the unburned residues could not 
be removed from the latter. For dealing with liquid fuel the pro- 
positions made by different designers varied principally only in the 
arrangement of th» air-pump and the construction of the fuel valve. 
For instance, Haselwander and Trinkler used the working cylinder, 
so to speak, as the first stage of the air-pump by extracting air during 
the compression stroke from the former as soon as a certain pressure 
(about 100 1b.) was reached, and only producing the differential 
pressure for the injection air (700 1b. to 90015.) in the actual air- 
pump. Haselwander had his air-pump combined direct with the 
working piston by a differential arrangement, whereas Trinkler pro- 
vided a special air-pump in th cylinder cover. Other designers pro- 
posed an intermediate process between those of the ordinary gas 
engine and the Diesel engine. Thus Sabathé advocated compression 
up to about 300 Ib. and artificia! ignition of part of the fuel. The 
Brons motor, as still made by the Gasmotoren-Fabrik Deutz in 
the smaller units, has similar features. Generally, however, it can 
be stated that most of the above-mentioned propositions have dis- 
appeared and some have not even bean carried out, all of them giving 
place to the well-known Diese! principle with its characteristics : 
compression in the working cylinder up to the ignition temperature of 
the fuel (about 500 Ib. or about 1,000°F.), and creation of th» pres- 
sure of the injection air (600 Ib. to 850 lb. per square inch), by means 
of which the fuel is introduced atomised into the cylinder by an inde- 
pendent multiple-stage air-pump. It is only natural that the de- 
velopment of this principle should have caused some initial difficul- 
ties. In the hitherto-known steam engine the working process takes 
place partly in the boiler and only partially in th» working cylinder. 
The boiler, which has no moving parts, deals with the heaviest 
part of the process and furnishes the working fluid in a refined state 
to the working cylinder, whereas with the Diesel engine the whole 
process has to be dealt with in the working cylinder. That it has 
been possible within а comparatively short period to develop the 
Diesel engine to such а degree as to enable it to compete successfully 
with the steam engine in large units certainly proves the present-day 
skill and thoroughness of engineering. It may be stated that as 
regards reliability the Diesel oil engine can now be considered aa 
fully equal to the steam engine, it being only a question of economy 
in each individual case which of the two prime movers takes the 
preference. There was one principal difficulty which had to be 
overcome. The extremely high pressures and temperatures of the 
Diesel process put a limit to the dimensions of the cylinders, which 
hardly exceed a diameter of 30 іп. This corresponds to an approx- 
mate cylinder output of 300 н.р. to 400 H.P., assuming 150 revs. 
per min. of the shaft and the ordinary Otto cycle. Theoretically 
there would be nothing to prevent any desired output being obtained 
by arranging any number of cylinders side by side. Practically, 
however, it is not advisable to provide for more than six cranks, as æ 
larger number would produce an inadmissible twisting of the shaft. 
Furthermore, such units require a great amount of space and would 
become extremely costly. These reasons called forth the necessity of 
seeking other means by which to increase the specifio cylinder output 
of the ordinary single-acting Otto cycle engine. 

There are the following possibilities: (1) By carrying out the 
single-acting Otto-cycle machine as a double-acting one. (2) By 
adopting the single-acting two-stroke cycle working process. (3) By 
adopting the double-acting two-stroke cycle working process. The 
double-acting Otto-cycle cylinder under (1) corresponds approxi- 
mately to a doubling of the cylinder output. Almost the same 
result can be obtained by the procedure under (2). which. however, 
necessitates the provision of special scavenging pumps. The solution 
under (3) would theoretically quadrupsicate (practically about 3-4) 
the output of the ordinary Diesel engine cylinder and mean the adop- 
tion of the usual working process of steam engines for the ой engine. _ 

* Abstract of a Paper read at the meeting of the Institution of Mecha- 
nical Engineers at Zürich. 
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For smaller and medium size units the single-acting Otto cycle is 

the preferable. as it involves the smallest working strain on the cylin- 
der. Although this type of engine necessitates a more or less fre- 
quent cleaning of the internal parte especially of the exhaust valves, 
the author is informed that such machines have worked for periods 
of six to eight weeks without interruption, even in cement factories 
and mills. | 
‚ Asthe main advantage of the two-cycle engine it may be mentioned 
that the turning moment is much more favourable, and conse- 
quently the revolving masses for obtaining a certain degree of cyclic 
variation are much lighter. The two-cycle engine furthermore 
guarantees better starting and better conditions for regulation, which 
is specially important for direct coupling with alternators. The 
space required 18 considerably smaller and the engine is also lighter 
and, therefore, cheaper. The difference in price between an ordinary 
single-acting four-cycle and a single-acting two-cycle engine for a 
capacity of 1.000 н.р. amounts to about 25 to 30 per cent., which 
figure would have to be considerably increased if larger units were 
compared. Furthermore, the lubricating-oil consumption is some- 
what smaller per horse-power, as the same cylinder and bearing 
dimensions are sufficient for producing about double {һе output. 

It still remains for reference to be made to th» chief advantage 
of the two-stroke engine—that is, the elimination of the exhaust- 
valve. Some difficulties cannot be avoided when the latter is used in 
large sizes. Generally speaking, the fewer working parts coming 
into contact with the hot gas the better. The scavenging valve (or 
valves) in the cylinder cover may be dispensed with. Only a part of 
the cylinder slots are then used as exhaust slots, th» remainder on 
the opposite side being used for the introduction of the scavenging 
air. А special shape is given to the top of the piston to guide the 
current of scavenging air and to guarantee a thorough removal of the 

burnt gases. The scavenging valve is thus removed from the high 

temperatures, only the fuel valves and starting valves being 

80 exposed. 

It is self-evident that for the continually advancing engineer the 
problem of the double-acting Diesel engine is attractive, especially 
as he already has excellent models in the gas engine, for which the 
stuffing-box problem may be regarded as solved. On the other hand, 
it must be admitted at once that with the Diesel engine the condi- 
tions to be dealt with are much more unfavourable. It will, there- 
fore, be preferable to avoid the difficulties with the stuffing-box in 
the first instance, and to develop the new type on the lines of the 
single-acting four-stroke cycle engine, with which the gain in output 
18 practically the same. To pass at once to the double-acting two- 
cycle engine without first gaining experience with the single-acting 
engine seems to the author not to be the course of natural develop- 
ment and to be somewhat risky. As to the design of an engine of the 
latter type—namely, the double-acting two-stroke engine—the pro- 

vision of а special cross-head and also the horizontal arrangement is 

recommended. This being so, it may be deduced from gas-engine 
and steam-engine practice that for the support of the pistons a rear 
stuffing-box with a bearing support for carrying the weight of the 

Pistons has to be provided, which is certainly far from desirable. In 

addition, great inconvenience is caused by the piston-rod having to 

pass through the combustion chamber and necessitating an eccentric 
introduction of the fuel. The combustion process must, therefore, 
be far more unfavourable, and the construction of the valve gear 
more complicated. The proper setting of the two compression clear- 
ances on both sides of the piston is not as simple as with the single- 
acting engine, where by a shortening or lengthening of the connecting- 
rod the compression can be proportioned to any amount desired. 

With the double-acting machine a compromise has always to be 

made, and the length of the piston-rod has to be provided for an 

average compression on both sides. 

The different working conditions of the Diesel oil engines natur- 
ally require different types. The piston speed is generally between 
600 ft. and 1,000 ft. per minute, which cannot be reduced below a 
certain limit, as otherwise the slightest leakage could prevent the com- 
pression attaining the required amount. This is especially impor- 
tant for marine Diesel engines when they are being run dead slow. 


. Th» piston speed can, however, be as low ав 180 ft. to 200 ft. per min. 


for continual service. 

For standard slow speed single-acting four-cycle engines the 
number of revolutions lies between 150 and 300, with outputs be- 
tween 1,000 н.р. and 15 m.P. These engines have the best fuel con- 
sumption, but have also the disadvantage that they are heavy and 
expensive. For this reason a single-acting multiple cylinder high- 
speed four-stroke cycle engine was built which is especially suitable 
for direct coupling to dynamos. The speed varies between 220 and 
350 revs. рег min. for sizes varying between 1,000 н.р. and 100 Н.Р. 
These high-speed types, if suitably designed and carried out by first- 
class manufacturers, are just as reliable in service as the slow-speed 


types. They have, however, a slightly higher fuel consumption. 
On account of their smaller first cost they are especially suitab'e 
where th» Diesel engine is intended as a stand-by. For very small 
auxiliary engines up to about 100 н.р. on board ship the speeds are 
still higher. and range from 400 to 600 revs. per min. and even higher. 

Single-acting two-stroke engines with outputs ranging between 
700 н.Р. and 3,000 H.P. are built with speeds between 160 and 140 
геуз. per min. 

For ship propulsion there is a tendency to use lower speeds in 
order also to obtain a good propeller efficiency. То give some figures, 
100 to 350 revs. per min. may be taken as limits for sets of several 
1,000 H.P. down to 100 н.Р. 


Following this course, the normal four-cycle Diesel engine was first 
adapted for marine purposes, and there are several boats running 
with such engines. This tvpe. however, having. as already men- 
tioned, a limited output and being moreover heavy, his th» further 
disadvantage that the most essential feature of th» marine engine— 
namely, th? problem of direct reversibility—cannot easily be solved. 
For smaller crafts the propeller can be made reversible, or & special 
reversing gear can be fitted to the shaft, similar to those used in 
motor cars. Another possibility is to generate with a normal non- 
reversible Diesel engine electricity in à generator, and hive the pro- 
peller coupled to an electric motor, which can easily be made rever- 
sible. This system, the so-called Delproposto system, which other- 
wise gives good results, is not very economica! on account of the 
numerous transformations of energy. It is also rather complicated, 
expensive and heavy. Th: first boat of this type is the steamer 
" Vandal " on the Volga, carried out by Messrs. Nobel. A similar 
Diesel boat, the “ Venoge," was built by Sulzer Brothers in 1904, for 
the Lake of Geneva. The engine has an output of 100 н.р. Another 
inconvenience of the four-stroke cycle type is the presence of 
exhaust valves, which necessitate а more or less frequent 
cleaning. 

These difficulties, including also the last-mentioned one with the 
exhaust-valves, could be overcome by adopting th» two-cycle engine. 
A number of boats fitted with such engines, with outpute up to 
about 1,000 н.р. are in service. Tho reversibility can easily be 
attained. It may be mentioned that Messrs. Sulzer Brothers have 
done the pioneer work in exhibiting the first engine of this type 
at the Exhibition of Milan in 1906. For outputs below 1,000 н.р. 
these engines may be of the ordinary trunk-piston type, whereas 
for larger units crossheads should be provided. The appearance of 
such an engine does not differ considerably from that of the well- 
known steam marine engine. Some firms have already gone 
further, claiming to be able to carry out a double-acting two-stroke 
machine. Unfortunately, the results obtained with such engines 
are unknown to the author, and a definite decision— whether single- 
acting or double-acting engines are most suitable for marine pur- 
poses—cannot be given for the time being. The author for his part 
feels somewhat doubtful whether success has already attended such 
efforts. Preferably a two-propeller arrangement is adopted, and 
with larger units the scavenging-pumps will be separated from the 
propulsion-engines and driven by independent non-reversible Diesel 
units. 

The space required for marine Diese! engines is smaller than for 
steam plante, the difference amounting to about 30 to 50 per cent., 
and the saving in weight is also considerable, reaching as much as 50 
percent. With marine Diesel engines it is possible to attain a larger 
action radius for ships, which can be five to six times as large as that 
for ordinary steamboata. 


Regarding other applications of th» Diese! engine, attempts have 
been made to build also Diesel locomotives, but the author regrets 
not being in a position to furnish any information. The adoption of 
the Diesel engine for motor-cars and aeroplanes does not seem to be 
very promising on account of the high pressures and consequent 
heavy and expensive constructions, not only for the engine but also 
for the accessories. One word is required as to the thermal condi- 
tions of the engine. The calorific efficiency, respective mechanical 
output, may attain 30 to 40 per cent. ; 25 to 30 per cent. are lost in 
the cooling water and the rest is contained in the exhaust gases. Of 
the latter heat about 20 per cent. can eventually be utilised for 
heating purposes, and in adding also the heated cooling water the 
total efficiency of a Diesel unit may go up to 80 per cent., which is 
certainly remarkable. With regard to the actual costs per brake- 
horse-power hour, in assuming a fuel price of 508. per ton (which is 
certainly an outside figure) this will amount to about 0-114. to 0-13d., 
or about 0-16d. to 0-24. per kilowatt-hour. These figures are the 
actual figures maintained during actual service. assuming, of course. 
that the engines are kept in good condition. The author hopes that 
the discussion will raise other points of general interest, which are 
omitted in this Paper, or throw further light on others mentioned 
therein. 
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‚ SINGLE-PHASE.ELECTRIC:LOCOMOTIVE FOR THE 
Li COMPAGNIE DU MIDI, OF FRANCE. 

2 
= Towards the end of the year 1908 the Compagnie du Midi, of 
France, decided to adopt electric traction on а large portion 
offits system, and with this object in view determined to open 
ап experimental line on the track between Villefranche, 
Vernet-les-Bains and Marquixanes. At the beginning of the 
year 1909 the railway company, therefore, placed an order 
‚_ With the A.E.G. for the construction of an experimental electric 

locomotive to be built in accordance with its specification. The 


Y 


T _ 


ГУРУБ 


^— e 


= 


ET I FP 1 < 


Еа. 1.—A.E.G. SINGLE-PHASE ELECTRIC LOCOMOTIVE FOR THE COMPAGNIE DU MIDI. 


principal details with which it was necessary to comply were ' numerous railways. 


the following :— 


‚_ Gauge .......- eee 1,435 mm. 3 ft. 10 in 
' A Diameter of driving wheels...... 1,310 mm. 3ft. 6in 
Diameter of running wheels ... 850 mm. 2ft. 9in 
Diameter of crank circle ......... 540 mm. l ft. Sin 
Length of loco. over buffers ... 13,140 mm. 43 ft 
Greatest width ..................... 3,150 mm. 10 ft. 3in 
Greatest height from the ground 4,250 mm 14 ft. 
Total wheel base of the loco. ... 9,600 mm 314 ft. 
Side play of running axles ...... 55 mm 2:16 in 
Side play of centre axles ......... 20 mm 0-8 in. 
Fixed wheel base .................. 3,600 mm. 11:8 ft 
Preesure on driving axles ...... 18 tons == 
Pressure on running axles ...... 15:5 tons PN 
Total weight ................ ee 85 tons as 
Adhesive weight .................. 54 tons = 
Minimum curve radius............ 160 m. | 595 ft. 
System of вирр1у.................. Single-phase ... — 
; Е | current 
Overhead line tension ............ 15,000 volts = 
Frequency  .........2.- 165 cycles = 
Motor hourly rating............... 2x800H.P. .. = 
. Maximum speed .................. 75 km. per hour...46 miles per hour 
Max. tractive effort at drawbar. 12,500 kg. 12-5 tons 
Tractive effort at  drawbar 
during one hour ............... 8,000 kg. 8 tons 


г Тре locomotive was designed by the A.E.G. in conjunction 
with the locomotive builders, Henschel & Son, of Cassel. The 
two! motors work with the driving rod set at an angle of 45 
deg. to the horizontal on two intermediate crank shafts placed 
outside the driving axles. As no counter movement takes 
place: between the inclined and horizontal coupling rods, both 
coupling rods could be arranged in a vertical plane. By this 
arrangement the crank pins for the intermediate crank shaft 
can be made shorter, and at the same time are not subjected to 

iD vy stresses. 
oci the two motors and the main transformer in 
the centre of the locomotive the moment of inertia of the loco- 
motive is kept comparatively small. This is of importance, as 
the fixed wheel base of the locomotive, which was specified by 


the railway company, is only 3-6 metres (11:8 ft.). In order 
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to ensure flexibility of the locomotive on curves, running axles 
with radial adjustment towards tlie centre point of the curve 
were adopted, which allow the locomotive to travel over curves 
having а radius of 160 metres (525 ft.) without rocking. 

For carrying the main frame and leading the running axles 
back to the central position a laminated spring is used, which, 
in the central position, has a tension of 2,400 kg. (2-4 tons), and 
for greater deviations about 4,800 kg. (4-8 tons). In order to 
obtain flexibility on curves, only the two outer coupling axles 
are rigidly fixed to the frame. The centre coupling axle has a 
side play of 20 mm. (0-8 in.) on each side, so that it can run on 
the outer rails on sharp curves, and is thus guided independently 

| of the frame. The locomotive is 
guided by the two front axles on 
curves having a radius of not less 
than 250 metres (820 ft.). On 
curves of less than 250 metres 
(820 ft.) radius the leading coup- 
ling axles are drawn off the outer 
rail; the guiding of the locomo- 
tive is then effected by the front 
running axles only. The sus- 
pension springs are so arranged 
that the locomotive is supported 
at six different points. Each 
running 'axle!is connected to the 
adjoining coupling axles by means 
of a bell crank. The centre 
coupling axle has separate springs, 
spiral springs being provided for 
thesuspension of the frameinstead 
of leaf springs. The ends of the 
~ a coupling rods are provided with 
bushes which are not adjustable. 
This simple form of construction 
has already given good results on 
The motor bearings and intermediate 
crank-shaft bearings may be adjusted for wear. 

The upper part of the locomotive is completely enclosed. 
The main transformer is mounted in the centre of the loco- 
motive on double “ T " iron girders arranged between the main. 
frame covers, and strengthened by strong iron supports. The 
high-tension oil switch and & part of the controlling gear are 
mounted on a special frame immediately above the transformer. 
The central part of the locomotive roof may be opened, and 
for this purpose is provided with doors and hinges. By this 
arrangement the high-tension oil switch can be taken out, or 
the contactors inspected without entirely removing the roof. 
The main transformer may also be taken out after the removal 
of the contactor casing and the central part of the roof. On 
the right and left-hand sides of the main transformer the two 
motors are mounted on eross-girders fixed to the main frame- 
work; they may also be removed from above. 

The two A.E.G. Winter-Eichberg motors employed, each 
having an hourly rating of 800 m.P., are constructed in the 
open form. They have 14 poles and are excited through the 
rotors. All brushes are conveniently accessible owing to the 
open form of construction adopted for the motors. The stators 
are wound with a single-phase lap winding. At high speeds 
the portion of this winding which lies in the reversing zone 18 
connected to a part of the exciter transformer circuit by means 
of special contacts, in order to ensure good commutation at 
these speeds. The stators are rigidly bolted to strong cross- 
girders. The rotors run in amply dimensioned bearings having 
pad lubrication. The bearings are not directly connected to 
the stators, but are bolted to the longitudinal girders on the 
lower frame. In order to allow convenient access to the com- 
mutators, no bearing shields are used. The frames are stiffened 
at the bearings by steel castings which are riveted to the loco- 
motive framework. 

It should be specially mentioned that within speed limits of 
30 km. to 55 km. (18-6 to 34 miles) per hour current can be 
returned to the line when travelling on down grades. 
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The cranks for the motor shaft work in sheet metal cases, 
which are only open below in order to allow the driving rod to 
pass through to the intermediate crank shaft. ' Between these 
cases, which may be easily opened for the inspection of the 

rank pins, and the outer wall of the !ccomotive ample space 
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halter” type, compressed-air sand strewers and whistles, 
petroleum signal lamps, and the other customary signalling 
devices and tools. - Gangways at the ends allow the attendants 
to pass from the locomotive to the trains. Our illustrations 
show a gencral view of this locomotive and detailed drawings. 
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Fia. 2.—Sipe ELEVATION OF THE Мтот LOCOMOTIVE. 


is allowed for the attendant to pass from one part to anotlier. 
The drivers! cabins are situated at each end of the locomotive, 
and are fitted with all the necessary measuring instruments and 
driving gear. The remaining electrical apparatus 3 mounted 
ш the machine compartment. А gangway on one side of the 
locomotive gives access from the driver's platform to all the 


It should be mentioned that the locomotive is fitted with a 
pantograph collector, as shown in the photograph, and not 
with collectors of the ordinary bow type. 


ELECTRICAL EQUIPMENT OF THE SNEYD COLLIERY, 
BURSLEM. 


———9 


The electrical equipment of the Sneyd Colliery, Burslem, is another 
example of small beginnings leading to satisfactorily large endings. 
The following details wi!! doubtless be of interest 
at the present time when the whole position of 
electricity in minesis being attacked by interested 
persons. 

Twenty vears ago, this Company laid down & 
small lighting set to light their offices. Eight 
vears later they put down a 50 kw. three-phase 
Westinghouse generator set for power purposes. 
This set operated two haulage systems (a 20 H.P. 
main and tail, and a 20 н.р. endless rope), and a 
JU H.P. pump. It was something in the nature 
of an innovation, being one of the very earliest 
applications of the three-phase system to collieries 
in this country, but it proved зо successful that 
the company decided to convert all the haulages 
in their mines, and forthis purpose built their 
present power station. 

The plant next installed consisted of two 250 kw. 
Howden high-speed engine sets, running at 375 
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Fre. 3.—Esp VIEW AND SECTION OF LOCOMOTIVE, SHOWING COLL 


Urrzk AND Lower POSITIONS. 


apparatus. Two brakes are used, one being an automatic 
compressed air brake of the Westinghouse type, and the other 
a hand-operated brake. The coupled axles are braked on both 
sides in such a manner that 60 per cent. of the rail pressure of 
the driving wheels—i.c., 0-6 x 54 = 32-4 tons—1s braked. The 
locomotive is fitted with two speed indicators of the Haus- 


revs. per min. direct coupled to three-phase 25 
frequeney 440 volt alternators, with exciters 
separately driven by small steam sets, plenty of 
space being left for extensions. In its two years 
of service this plant showed so many economies 
and advantages that it was furthor enlarged by the 
| installation of a 500 kw. turbo-alternator. This turbine is of the 
Rateau type and runs on exhaust steam from the winding engines, 
with a thermo-accumulator interposed, and drives a British Westing- 
house three-phase 25 frequency 440/500 volt turbo {уре alternator, 
with coupled exciter, the sect operating at 1.500 revs. permin. Steam 
is supplied to the.engine sets by three Babcock & Wilcox and six 
Lancashire boilers working at 120 lbs. and 90 lbs. pressure respec- 
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tively, the Babcock & Wilcox grates being designed to burn the fine | Three small pumps each driven by a 3 н.р. motor act as an auxiliary 


slack from the screening plant. 


The switchboard is mounted on a platform at one end of the 


station and comprises three generator and four feeder panels, 
fitted with the usual meters, overload circuit breakors, &c., the 
rheostats for voltage regulation being placed at the back of the 
board, though they are operated from pillars in front. The supply 


is led to the various motors installed on the surface, and to the top 


of the pit shafts by underground cables, and thence down the pit to 
sub-stations. 


Fig. 1.—GENERAL VIEW or SNEYD COLLIERY. 


There are three pits known as No. 2, No. 3 and No. 4, the electrical 
machinery in No. 2 pit comprising 11 motors, totalling about 380 H.P., 
all engaged cither in haulage or pumping work. The main haulage to 
the pit bottom is a single drum set, capable of dealing with six tubs 
per wind, each tub carrying approximately 12 cwt. of coal. These 
are hauled up a gradient of 1 in 3 for a distance of 160 yds., the motive 
power being furnished by 100 H.P., 440 volt, Westinghouse slip ring 
motor, running at 475 revs. per min., and driving by ropes to the 
haulage pulley, which transmits the power through a friction clutch 
and helical gearing to the drum, the haulage ropes being ł in. steel 
wire. 


Fia. 2.—30 H.P. WESTINGHOUSE MOTOR DRIVING THREE-THROW 
Scorr-MovNTAIN PUMP Ат SNEYD COLLIERY. 


The control for this unit is effected by means of an oil immersed 
reversible controller. There are also the following haulage gears in 
this pit :—One 75 н.р. single-drum gear drawing nine waggons up an 
incline of 1 in 41. One 75 н.р. endless rope plant, and three 20 н.р. 
single-drum haulage sets. Tho latter are semi-portable, the gears, 
motor, controller and resistance all being fixed in the same bed 
plate. 

The sump at the pit bottom is furnished with two three-throw 
pumps, each having a lift of 750 ft. These are driven by a 30 н.р. 
squirrel-cage motor running at 710 revs. per min. through an 8 in. 
canvas belt, one being kept аз а spare whilst the other is in use. 


plant. 

The distribution switchgear supplying these motors is situated at 
the pit bottom, and current is led by three single-core cables to 'bus- 
bars at the back of tho distribution board. The feeder switches 
are of the totally enclosed, automatic, oil immersed type, specially 
designed for mining work, the necessary meters being fitted within 
the casing of the switch. The gear is mounted on two iron pillars, 
and forms a complete dust proof, water-proof, and, more important 
still in colliery work, gas-tight, iron-clad distribution board, from 
which the current is led to the various motors by feeders made up of 
three-core armoured cables. 

In No. 3 Pit six motors are installed, the aggregate horse-power 
amounting to 333. А three-throw ram pump having a capacity of 
200 gallons per minute against a head of 1.200 ft. is driven by means 
of ropes from a 100 н.р. slip ring motor. А Riedler pump to which а 
motor of 75 H.P. is attached is provided as a standby. Two other 
pumps act as cuxiliaries, viz., a centrifugal pump driven by a 5 H.P. 
motor, and a small portable three-throw ram pump connected by 
gearing to a 3 н.р. motor. There are two single drum hiulage gears 
drawing waggons up incline of 1 in 3, and 1 in 44 respectively, and 
both operated by 75 н.р. slip ring motors. | 

In No. 4 Pit there are two types of haulage, namely, main and tail 


and endless rope, which differ from tho single drum type employed in 
No. 2 and No. 3 Pits. | | 


Fic. 3.—20 н.р. WESTINGHOUSE MOTOR DRIVING ENDLESS HAULAGE 
GEAR AT THE SNEYD COLLIERY, BURSLEM. 


The single drum, as its name implies, consists of a single drum 
winding a single rope, and, therefore, the gradient must be steep 
enough to allow the tubs to draw the rope back by gravity ; in the 
main and tail type, however, the main rope hauls the full tubes, and 
the tail rope takes back the empties. In No. 4 Pit there are two of 
these haulages, both driven by 75 Н.Р. motors, each capable of dealing 
with 20 trucks at an average spced of 5 miles per hour. 

In the endless rope typo of haulage the rope is passed two ог threo 
times round a “С” Pulley, and then round a guide wheel at each 
end of the road, the tubs being affixed to the rope by clips. It will 
be seen that to allow of the use of this type the road must be wide 
enough to allow two tubs to pass each other at any point on the route. 
In this particular case а 20 н.р. squirrel-cage Westinghouse motor 
drives the haulage pulley by ropes, thence by pinion and spur wheel 
to the “С” pulley. The switchgear operating tho motor consists 
of a totally enclosed oil switch, similar to those used on the distribut- 
ing board, and an oil immersed controller. АП the haulages m the 
mine are fitted with strong brakes of the band type. ‘There are also 
two single-drum haulages in this pit, driven by 20 н.р. slip ring 
Westinghouse motors, and controlled by tramway type controllers 
dealing with four tubs on a 1 in 44 gradient. 
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Two 5 H.P. squirrel-cage motors are used to operate creepers, ons 
for raising loaded tubs and the other empty tubs, both working at the 
pit bottom. One motor of 50 H.P. drives a two-stage air compressor 
by means of a belt, the air being used for percussive drills, and two 
small haulage winches. 

Hydraulic rams are used to push th» full tubs into the cage, and 
at the same time push the empties off, a three-throw pump driven by 
a 10 н.р. motor supplying tho water pressure. This is а most 
useful device, and saves a great amount of time and labour in getting 
the coal to the surface, The total horse-power of the 10 motors 
working in this pit is 300. The cages are of the four deck type, capable 
of carrying 8 tubs of coal per wind, and are operated by 2,000 H.P. 
steam winding engines working at 90 lbs. steam pressure. | 

On arriving at the surface electricity is again requisitioned to 
convey the coal to the sercens, as well as in the actual operation of 
screening. At the pit brow there is a 20 H.P. motor driving a creeper 
by pinion and spur wheel, which is capable of pulling the loaded 
waggons up the incline to the sercen, into which the coal is tipped by 
power-driven tipplers. | 

Tho principle of screening is so well known that it hardly needs 
description, and it will suffice to say that tho screens are large 
rectangular sieves, placed on a slant, and shaken by eccentrics, the 
latter being driven by a 150 H.P. motor. As the coal drops through the 
screens, it is conveyed on belts to the shutes, the dirt being picked out 
by boys, and carried away by a small conveyor belt, known as the 
dirt belt. There are altogether five 5 н.р. Westinghouse motors 
operating these belts, and а 10 н.р. motor controlling the. hoisting 
gear for raising tho jib ends of ths belt, гла so minimising the 
breakage of coal falling from the belts. An interesting feature of 
the screens is tho installation of Westinghouse Cooper-Hewitt 
mereury-vapour lamps, the light from which is admirably suited 
for coal picking. А fan driven by а 20 н.р. motor extracts most of 
the dust and delivers it in a " Maxenor " apparatus when it is mixed 
with water and allowed to settle, the sediment being afterwards 
dried and burnt in the boiler fires. ыша 

In tho fitting shop; a 3 н.р. squirrel-cage Westinghouse motor is 
doing splendid work, driving line sh»fting from which three lathes, 
à redial drill. and drilling machine, end a 6 ft. by 2 ft. planner are 
operated, whilst in the next shed a 20 н.р. motor drives a 4 ft. 
circular золу. 

Electric motors are also used to operate the blacksmith’s shop and 
the crane, the latter being worked by two motors, а 20 н.р. British 
Westinghouse slip ring motor for hoisting, and a 6 n.r. 110 volt dircct- 
current motor for slewing the crane. . | 

There are at present 53 motors installed, totalling 1440 H.P.. 

varying in size from a small 3 H.P. pump motor to а 150 H.P. motor 
driving the screens, all at work, saving time, labour, and, therctore, 
money for the Company. 
. The gradual extensions of this plant from a lighting set to an 
installation with а 1,000 kw. output, is, we think. proof more eloquent 
thin words of the efficiency and economy with which electricity 
meets the conditions experienced in colliery work. 

We have to express our indebtedness to Mr. Jno. Gregory, manager 
of the Sneyd Collieries, for permission to publish the foregoing 
Interesting details, 
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ELECTRICITY SUPPLY IN THE CITY OF LONDON. 


The annual report of the engineer to the City of London (Mr. Frank 
Sumner. M.lust.C. E.) for the year 1910, which has just been issued, says : 
_ The lighting of most of the main thoroughfares by are lamps was von- 
tinued throughout the vear. The number of original typ? Open clectrie 
lamps in lighting at the end of the year, ata cost of £26 each, was dot, 
a decrease of 32, which is accounted for by the substitution of the new 
and cheaper flame ares in West Smithticld, and their removal from several 
thoroughfares in connection with the experimental lighting. The 18 
Reason enclosed arcs were also removed. In addition, there were 80 
Oliver flame ares (partly experimental) and 36 metal filament lamps 
(exporimental) in lighting during the year. Tne are lamps in use at 
Dec. 31 included 334 of the original typ» open lamps and 59 Oliver flame 
arcs, at £17. 103. per lamp pr annum, supplied by the City of London 
Electric Lighting Co., and 10 Oliver centrally hung flame ates in Cannon- 
Street (exporimental), at £17. 10s. per lamp per annum, supplied by the 
Charing Cross Со. In addition, there were 21 experimental ares and 36 
experimental metal filament lamps, making a total of 460 lamps. The 
metal filament lamps included. 16 75 c.p. 10 LOQe.p., 5 200e.p., 3 
300 c.p. and 2 600 с.р. The extra cost of electric lighting on dark and 
foggy days (27 days) was £182. 12s. 114. The total number of defective 
amps reported during {һе year was 89, including 9 of the experimental 
lamps in Cannon-street. ` 

In the case of the gas lighting the defective lamps appear to be in a 
much larger proportion, the number of lamps in use being 2,659, the 
number of lights that failed 42 and the number of “ feeble lights " 1,721. 
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The length of subways under the control of the Corporation is 1 mile 
947 yds., and the mains and conduits therein include | mile 1,481 yds. 
owned by the City of London Co., 1 mile 1,721 yds, owned by the Charing 
Cross Co., 2 miles 1,230 yds. of mains and conduits for telegraph and 
telephone purposes, and 1 mile 1,353 yds. of pneumatic tubes owned by 
the G.P.O. 

There are 52 police ambulance call posts and 50 fire-alarm call posts, 
besides one on private property and two just outside the City boundary. 

Since March 26, 1903, it has been a condition that new clocks over- 
hanging the public way shall be synchronised according to Greenwich 
time, and 13 such clocks have been licensed. Only 33 of the 102 privato 
clocks observable from the public way are synchronised, and none of the 
29 church clocks. 

Since 1899 a total of about 25 miles of derelict overhead wires have 
been removed. During the past year 7 miles 508 yds. were removed as 
the result of 126 notifications by the Corporation. Tne system of 
identifying the owners by having the wires labelled has proved of great 
advantage. It has been found that large numbers of wires have been 
erected without notice. The number of private owners of lines is 141 
and the number of companies owning lines is 26. The National Telephone 
Co. have about 735.136 spans across public thoroughfares, compared 
with 733,956 last year and 260,000 in 1899. | 

Although the exchange telephone systems of the National Telephone 
Co. and the Post Office have been greatly extended, there is a demand 
for private direct lines. The necessity of an immediate connection for 
business purposes is one cause of this increas, and there is nothing to 
prevent such lines being erected by wiring contractors for firms having 
premises in more than one part of the City, or between one or more 
different firms, subject, in the latter case, to license from the Postmaster- 
General. | 

Great inconvenience was caused, as in previous years, by the laying 
of services and the frequent and long-continued opening of the street 
boxes giving access to the conduits and cables in connection with the 
" 'Telephoning London " system, and no less than 2.154 notices wero 
given during the year by the General Post Office authorities to open 
manholes for repairs, exclusive of inspection ; 307 new services were laid 
and several new boxes constructed. This Department proceeded with 
the laying of several new conduits and ducts in various parts of the City, 
which necessitated the disturbance of about 2 miles of public ways, with 
the resultant inconvenience to the general public, although in every 
instance the regulations were abided by. The City of London Electric 
Lighting Co. gave notices for laying 225 services and the construction 
of 35 new boxes in connection with the supply of electrical energy to 
premises, and the Charing Cross Co. gave 144 notices for laying s^rvices. 
Tne London Hydraulic Power Co. gave 30 notices for laying on services 
from and extensions to existing mains. 
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THE PACIFIC CABLE. 

A Bill (backed by the names of Mr. Hobhouse and Mr. J. A. 
Pease) Ваз been introduced into the House of Commons whose 
object is to extend the Pacific Cable Act, 1901. The text of the 
new Bill is as follows:-— 

1.—(1) The Расе Cable Board may, with the approval of the Trea- 
sury, apply out of their reserve fund such sums as may bo required for 
the purpose of any works authorised under this Act: Provided that the 
sums standing to the credit of that reserve fund are not at any Ише 
thereby reduced below the sum of £100,000; and that the Pacific Cable 
Board shall pay to the reserve fund, as part of the annual expenses of the 
Pacifie cable in each year, in accordance with regulations approved by 


the Treasury, such sums as may be sufficient to герау any moneys зо 


applied in 35 years, with interest at the rate of 34 p^r cent. per annum. 

(2) Sections З to 7 of the Pacitie Cable Act, 1901, shall b» read as if 
references to the Pacific Cable included references to any works authorised 
under this Act, and as if references to the payment of annuities created 
under that Act included references to payments to the reserve fund 
required under this Act. 

2.—(1) The works authorised under this Act are a submarine cable 
between Australia and New Zealand, аз already sanctioned by the con- 
tributing Governments, and any other extensions, connections or re- 
arrangements in or near the Расце Ocean which, in the opinion of all the 
contributing Governments, are necessary or expedient for the improve- 
ment of the Pacitie Cable Board's undertaking. 

(2) The reserve fund means in this Act the reserve fun 1 established 
under the authority of the Treasury by the Pacific Cable Board. 

(3) The contributing Governments mean in this Act the Governments 
represented on the Pacific Cable Board—namely, His Majesty's Govern- 
ment, the Government of Canada, the Government of the Common- 
wealth of Australia, and the Government of New Zealand. 

3.— l'his Act may be cited as the Pacific Cable Act, 1911. 


New Radium Institute.—The new Radium Institute in 
Riding House-street, which is the outcome of the munificence 
of Lord Iveagh and Sir Ernest Cassel, will, it 18 announced, be 
opened on August I4th, and will be equipped with и 
worth of radium. Only patients recommended Бу members o 
the medical profession will be admitted. 
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With “ Tus ELECTRICIAN ” for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplemonts," to be published from time to time 
with “ Tas Evecreician.” The fifty-third issue of tho Supplement 
үр (Gratis) with the number of ‘ Tug ELECTRICIAN " for 

eptember 23, 1910, was the last of the monthly issues. “Tag Com- 
MEROIAL AND INDUSTRIAL SUPPLEMENT” to “Tas ELECTRICIAN ” is now 
issued weekly (Gratis). It will be found towards the end of the present issue. 
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RAILWAY ELECTRIFICATION IN 
SWITZERLAND. 


It is appropriate that the meeting of the Institution of 
Mechanical Engineers at Zürich last month should have been 
marked: by the presentation of a lengthy Paper by Mr. E. 
Huser-Srockar on “ Electric Traction in Switzerland.” 
Our readers will find an abstract of this Paper, necessarily 
very much abbreviated, elsewhere in this issue. It is only 
natural that electric traction should make very considerable 
progress in Switzerland for the reason that on the one hand 
there is abundant water-power, and on the other hand there 
is a total absence of native coal, all such fuel having to be 
imported, At the same time, although many of the Swiss 
railways are run by the State, it is nevertheless sought to 
work these (and still more those owned by companies) at à 
profit, and, consequently, achemes of electrification are 
viewed from a financial standpoint. At present but little 
profit is being made because the cost of construction is 
necessarily high ; there are heavy geadients, rather irregular 
traftic, short distances, high wages and low fares. Conse- 
quently the problem is not altogether simple. Never- 
theless, there are certain cases in which operation by steam 
is almost prohibitive, as in the case of the Simplon tunnel, 
o: where the capabilities of steam locomotives ате 
scarcely equal to the task imposed upon them, as in the case 
of the St. Gothard railway. 
coors tion Prom ниток From ва EIE П 1 ne more Terent projects appear to be of great import 

Eck. In Preparation. ance. Among these may be mentioned the Bern-Alpenbahn, 

connecting Bern with the Simplon via the Lótsehberg. This 
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js а new line, and it is important from the point of view of 
international traffic, as it will effect a considerable reduc- 
‘In many ways 
the conditions are similar to those of the St. Gothard rail- 
way, and for that reason the smoke from steam locomotives 
would be a disadvantage, and therefore electric traction has 
There are long gradients 


tion in distance on certain routes to Italy. 


been favoured from the beginning. 
of 2-7 percent. and the trains are heavy, requiring 2,009 H.P. 
or more. Single-phase traction has been adopted with a 
pressure of 15,000 volts and a frequency of 15. А short 
length of line from Spiez to Frutigen has been electrified, 


and this experiment has been so successful that the whole 
line is to be electrified on the same system. More than 
usual interest attaches to this line on account of the fact 
In one of 


these, a 2,000 H.P. locomotive by the Oerlikon Company, 


that two types of locomotive are being tried. 


power is transmitted by means of spiral gears which are 


automatically machine cut and run without noise or vibra- 
tion, the surfaces in contact being much in excess of those 
The advantage, of course, is that recipro- 
The other tvpe of locomotive is 
It is of 1.600 н.р., with motors placed 
high iu the cabin and with cranks on the motor shafts, from 
which motion is transmitted to the horizontal connecting 
rods of the driving wheels Бу means of intermediate coi.- 
It would seem that the geared locomotive 
will have a sphere of usefulness where speeds are low and а 
high draw-bar pull is required, whereas the reciprocating 


of other tv pes. 
cating parts are avoided. 
built by the A. E.G. 


necting rods. 


type can be used for higher speeds. Railway engineers will 


certainly watch the experiment with interest. 


Another line which is to be electrified is that known as the 


Rhätische Bahn in the Engadin. Here again the single- 
phase svstem is to be used with a frequency of 15, but the 
pressure is only to be 10,009 volts, as it is a narrow-gauge 
line and the space in the tunnels is restricted. Finally, 
there is the projected electrification of the St. Gothard 
railway. This, of course, is a very important line, and is at 
present carrying as much traffic as can be handled by steam 
locomotives. There is any quantity of water-power along 
the route, and electric traction would no doubt be appre- 
ciated as giving more agreeable working in the tunnels and 
greater power in the locomotives, but the project is neces- 
sarily one that must be handled with the greatest care. 
The single-phase system at a pressure of 15 000 volts and a 
frequeney of 15 is suggested. 

À reference to the conditions in Switzer land would not be 
complete without some mention of the small commission 
initiated by Dr. E. Тіѕѕот under the auspices of the Swiss 
Society of Electricians, and entitled Schweizerische Studien- 
commission für eletriscehen Bahnbetrieb. This selt-ap- 
pointed commission, on which the railways, electricity 
works, manufacturing firms and technical science are all 
represented, appears to be doing extremely good work in 
facilitating the electrification of the railways. The object 
has been to investigate the merits of the several systems, 
the cost of plant and of operation, and to make a fair com- 
parison between steam and electricity for definite railways 
This has involved a great deal of work. The Commission 
has not stopped at such investigations, but has gone so far 


as to prepare complete schemes, such, for example, as that 
for the St. Gothard railway. Mr. Huper-Stockar re- 
marks that it is difficult to estimate the value of this work, 
but it is '* certain that the collaboration in the Commission 
of representatives of interests in competition with each 
other in business has acted beneficially so as to make the 
question of system less one of competition and more one of 
general scientific and common practical interest." Cer- 
tainly this seems to be an extremely good method of arriving 
at standardisation where such is possible, but perhaps it 
savoirs too much of combination to suit our insular minds. 


. REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN Office, post 
free, on receipt of published price, adding 8d. for books published under 38. Acd 
10 per cent. for abroad or for foreign books.) 
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Les Substances Isolantes et les Méthodes d'Isolement utilisées 
dans l'Industrie Electrique. Ву J. Escarp. (Paris, 1911; 
Gauthier-Villars.) Рр. xx. + 314. 106г. 


À comprehensive work on insulating materials and methods 
of insulation, such as the book before us, ought to be welcome 
at the present time. No branch of electrical engineering needs 
or receives greater attention, Every installation is at every 
point dependent entirely upon the more or less satisfactory and 
permanent nature of the insulating materials employed. The 
qualities demanded of such materials, in addition to high 
specific resistance, are dielectric strength, surface insulation 
and mechanical properties such as strength, flexibility, ease of 
moulding or working ; and it is necessary to know these quali- 
ties under all service conditions likely to arise and how they may 
vary with the lapse of time. These qualities are suficiently 
various, and the materials to choose from may be more so. 
An experienced engineer will, therefore, be glad to have at 
hand a good work of reference on the subject. 

Designers of electrical machinery in English-speaking 
countries are familiar with Turner and Hobart's useful work, 
and M. Escard should modifv tlie statement in his preface that 
no work existed so far on the subject. The book before us, 
however, deals with all kinds of insulation, and only 
touches incidentally on the insulation. problems of electrical 
machinery. 

The opening chapters on electrical conduction and insulation 
in general are succeeded by sections in which are discussed the 
insulating properties, the dielectric strength ard the surface 
and mechanical properties of ail the materials of insulation : 
Air, natural minerals—such as mica, slate—porcelain. earthen- 
ware, rubber compounds, resins and varnishes and thie 
numerous special insulating compositions ; and finally oils and 
cotton and impregnated fibre materials. M. Escard succeeds in 
giving an attractive presentation of his subject from a scien- 
tific point of view and also from that of the engineer. Much of 
the book consists of a series of interesting essays with examples 
of observations illustrating the point under consideration, but 


| frequently with no attempt to deduce technically useful figures 


on anything like a standard basis. 

It would be very interesting, and we think it would greatly 
add to the usefulness of subsequent editions if ihe author would 
bring together in a table on a common basis, as far as it is pos- 
sible, the essential qualities of every insulating material dis- 
cusscd—namely, specific resistance, dielectric strength, surface 
qualities and mechanical data, giving each at ordinary tem- 
peratures and also at, say, 50°C. higher. The book contains 
a great store of information from which such а table might be 
compiled. 

Take, for example, the question of dielectric strength, 
whether of gaseous, liquid or solid insulators. Writers on this 
subject seem to have a tendency to forget that dielectric break- 
down is caused by the maximum dielectric stress and not by 
average dielectric stress. In many places in the present w ork 
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one is quite unable, even roughly, to gauge the real stress to 
which the breakdown figures correspond, The form of the 
electrodes, the nature of the voltage, whether direct or alter- 
nating, and, if the latter, the wave form, are essential condi- 
tions which are rarely even stated, while of the resulting maxi- 
mum stress no attempt at an estimate 15 given. 

The book contains many excellent illustrations and curves of 
experimental results. With regard to the plotting of curves 
in engineering publications, most writers apree that the cause or 
independent variable should be laid off from left to right, and 
the effect or dependent variable should be plotted upwards. 
But in some writings such as the present book, this convention 
is ignored, and the curves given are entirely without system 
from this point of view. 

Npecial attention is directed throughout the book to the 
high-tension aspect of insulation problems. With regard to 
surface insulation, reference is made to the observations of 
Mr. Highfield on the formation of nitrates on the surface of 
Н.Т. windings. a subject on which further information is 
wanted. The insulating properties of the air and how they are 


motors, we find these treated in a much more theoretical way, 
perhaps too much so for a book of this kind. The synchronous 
motor is dealt with first, then the polyphase induction motor 
and lastly the single-phase induction motor. The treatment of 
this last-mentioned machine is exceedingly academical, and in 
the space at the author’s disposal it would perhaps have been 
better not to have gone into the theory so deeply. 

The chapter on the alternating-current commutator motor 
is certainly not so good as the preceding, for in the limited 
space of 25 pages, it attempts to deal with the series, repulsion 
and compensated repulsion motors. Moreover, the authors do 
not appear to be quite up to date, since they tell us that these 
are only used on single-phase circuits, whereas a chapter on the 
speed regulation of three-phase induction motors by means 
of a commutator would have been a very useful addition. 

The numerical examples given throughout the book are very 
useful and the figures and curves are full and clear. It isa pity, 
however, that in one or two places the lettering on the figures 
does not agree with the text referring to them. This is a point 
on which great stress should have been laid in correcting the 


modified by ionisation under certain circumstances is a subject 
to which M. Escard directs considerable attention, and the 
earlier work of Prof. H. J. Ryan and Mr. Mershon (who appears 
as Мег Топ) is referred to. We trust that in a later edition the 
author will find time to incorporate the recent work of these and 
other engineers on losses off H.T. power lines, and also that of 
Mr. Е. А. Watson on corona formation and the use of com- 
pressed air. | 

We hope that the reader of p. 67 will not expect rubber 
gloves to protect him against 120,000 volts, and we trust that 
no one will be led from p. 51 to try and measure the insulation 
reistance of cable samples without precautions against surface 
leakage. 

A concluding reference should be made to the excellent 
collection of information which the book contains as to the 
composition and qualities of the large number of special insu- 
lating materials both solid and liquid which are sold. under 
various trade names, И is not always too easy to obtain such 
information or to gauge the probable usefulness of any such 
substance for a particular purpose. D. К. Morris. 


Electric Motors: Their Action, Control and Application. Ву 
Е. B. Скоскек and M. ARENDT. (London: Crosby Lockwood & 
Son ; New York : D. van NosrRAND Co.) Pp. vi. + 292. 10s. 6d. net. 


Of the great number of technical books published at the 
present day, very few rise above a certain level. It always 
affords pleasure to find a book of a higher standard and we 
only regret the present book does not hold a placeamong these 
few. The method of treatment, however, is quite original on the 
whole, and the value of the book is enhanced bv the references 
to other books. papers, patents, &e. In fact, these are rather 
appalling, for at the end of each chapter there 1s a list of a dozen 
or so works to which reference сап be made for further 
information. 

First of all, the theory of the direct-current motor is simply 
explained in а мау which will appeal to the man who only 
wants a superficial working knowledge, though, at the same 
time, there are several weak points. For example, the only 
method given of finding the temperature rise is by measuring 
the increase of resistance. This, of course, is an excellent 
method, but it cannot always be used, and some explanation 
should be given of the relation between the rise found in this 
wav and that found by a thermometer. Further, although 
promises are held out that the armature reaction will be 
explained later, the | explanation does not appear. This 
is very unfortunate, since armature reaction plays а far more 
important part in the working of а motor than 18 generally 
realised. 

The methods of control are treated in а concise manner and 
the diagrams for series-parallel connections are very clear. We 
think, however, that the chapter on tlie method of varving the 
speed by altering the magnetic reluctance might well be 
omitted in a practical book. 


Passing now to the second part, on alternating-current 


roofs. 


Extracts from the Standardisation Rules of the American 
Institute are added at the end, which should prove useful for 


reference. 
On the whole, sufficient. information is given, especially in 


the first part of the book, to impart a working knowledge of 


the subject but beyond this we cannot go. 


R. G. J. 


HUNTING OF DIRECT CURRENT INTERPOLE MOTORS. 


BY DR. E. ROSENBERG. 


Summary.—The author discusses in detail the effect of brush cur- 
rents on the field of a motor aud shows that these may cause hunting 
to occur in interpole motors under certain conditions. Incidentally, 
the effects of the brush currents on the voltage regulation of generators 
and on the speed regulation of motors are discussed. 


It за well-known fact that in interpole motors hunting 
troubles may occur if the motor is working with a weak field, 
for instance, in motors for a wide range of speed which is 


Fic. 1. 


obtained bv shunt regulation. This phenomenon has been 
discussed from time to time in the technical press, and in the 
** Elektrotechnische Zeitschrift," 1906, different explanations 
were offered hy Messrs. Breslauer, Siebert, Pohl and others. 
Dr. В. Pohl mentioned at the time that perhaps the hunting 
phenomenon may be explained by the short-circuit currents 
under the brushes. In this respect I fully agree with him, and 
I have tried in the following investigation to explain this 
influence fully. 

In an interesting pamphlet, published some years ago, Pohl 
described the magnetic effects of the brush currents in d.c. 
armatures, mainly in machines without interpoles, and has 
pointed out the fact that in such machines the brush currents 
weaken the main field in generators, but strengthen the field 
In motors, 

__ The fact can be easily explained. If the commutation was 
ideal, then the current ofa coil passing a brush would gradually 
die down from its positive value +I to zero, for instance, ac- 
cording to a sine wave, and quite symmetrically grow again 
from zero value to the negative value —I (Fig. 1). The cur- 
rents would then pass through zero in the geometrical centre 
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of the brush; therefore, if the brushes remain in the no-load 
neutral, the passing through zero would actually take place in 
the no-load neutral. It 18, however, self-evident that without 
а commutating field such an ideal reversal of the current can- 
not take place. Due to self-induction, the current will surely, 
for some time, keep up the direction it had in the previous half 
revolution, and, therefore, the reversal will be delayed. The 
currents under the brushes will, therefore, virtually shift the 
line of armature reaction forward in the direction of rotation, 
no matter whether the machine is generating or motoring. 

In Fig. 2 is shown the magnetic field and the distribution of 
current in the armature wires of a direct-current machine 
working as а generator and running in clockwise direction. 
The delayed reversal of current will take place in the line CD 
instead of in the no-load neutral AB. If we draw a line, EF. 
symmetrical to CD, then we see that the armature reaction of 
the armature portion between C and F, and D and E, gives an 
armature reaction at right angles to the original field, but that 
the zone between EC on the one side and FD on the other 
side gives a field directly opposite to the primary field. The 
first one 18 the cross magnetising armature reaction, the second 
a demagnetising one, although no brush shifting has taken 
place. | 

With exactly the same distribution of currents in the two 
halves of the armature, and with the same polarity of the field, 
the machine run as а motor with external current will, of 
course, reverse its direction of rotation. The self-induction of 
the short-circuited armature coils will naturally tend to keep 
up the old direction of ‘current after passing the geometrical 
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Fic. 2. —DisrRIBUTION OF CURRENT IN A CLOCKWISE-RUNNING D.C. 
GENERATOR. 


neutral, and, therefore, the current in the zone A, to E, (Fig. 
3) will be in the direction of the cross, the current from B, to 
F, in the direction of the point. The cross magnetising action 
of the armature is here just the same as in the generator, 
Whereas the zone C, E, and D, F, has, as the figure shows, the 
Influence of strengthening the primary field of the motor. 

. Зо far we have considered only the effect of the armature-self- 
Induction on the delay of the current reversal. But a secondary 
effect of the armature reaction works in the same direction. 
Fig. 4 shows in OI the direction of the lines of force of the 
matn field, and OII shows the direction of the field set up hy 
aramature reaction for the generator rotating clockwise. The 
same lines are shown for the motor rotating counter-clock wise 
т Fig. 5. The field ОП, working on the armature coils short 
circuited under the brushes will produce an additional current 
Which has the same direction as the current had during the 
preceding half revolution. 

The magnetic influence of the short-circuit currents under 
the brushes can be very considerable, and is, to a large degree, 
dependent upon speed, reactance of the short-circuited coils, 
width of the brush and actual touching surface of the brush, 
and, in consequence of the last-named item, also the mechanical 
condition of the commutator is of great importance, and so it 
18 possible that high mica, a high bar, or a rough commutator 
surface influences the magnetic conditions of a machine to a 
considerable degree. It is not unusual that the ampere turns 
which have to be added in a generator from no-load to full- 


load to compensate for armature reaction and demagnetising 
influences of the brush current are, in one machine, say, 10 per 
cent., and in another machine of exactly similar design, as high 
as 20 per cent. 

In motors the magnetising action of the brush currents 
tends to reduce the speed with increasing load in the same way 
as the ohmic drop, whereas the field distortion caused by the 
cross magnetising ampere-turns counteracts this tendency. 
With a given brush position the armature reaction in two 
similar machines is exactly the same, and also the ohmic drop 
in armature windings and brushes varies very little in duplicate 
machines, but the influence of the brush currents varies to such 
an extent that it is not unusual to have in one motor a speed 
drop from no-load to full-load, say, of 6 per cent., and in a 
duplicate motor a speed drop of 10 per cent. 
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Fic. 3.—DisTRIBUTION OF CURRENT IN A Motor RUNNING COUNTER 
CLOCKWISE. 


Being clear about the influence of brush currents in ordinary 
motors and generators without interpoles, we shall еазПу be 
able to understand the possible influence of commutating poles. 
À commutating pole of ideal proportions could produce an ideal 
commutation, as shown in Fig. 1, namely, a reversal of the cur- 
rent in the no-load neutral. If the commutating pole is too 
weak the reversal of the current will be delayed, therefore the 
action of the brush currents will be the same in quality, if not 
in quantity, as of a machine without commutating poles (Figs. 
2 and 3). If the commutating pole, however, is too strong, 
the current reversal will take place before the no-load neutral 
is reached. In the case of a generator, therefore, the main field 
will be strengthened; in the case of a motor the main field will 
be weakened by the brush currents due to a strong commuta- 
ting pole. The first thing explains the well-known fact that it 
is possible with proper brush position to obtain a level com- 
pound or over compound characteristic in a shunt machine with 
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WISE. 


commutating poles, even when fixing the brushes in the no-load 
neutral. Very often the compounding action is falsely attri- 
buted to the direct action of the commutating pole. This would 
offer an explanation, first of all, only for a brush position with 
а backward lead, for only then the commutating pole, having 
the polarity of the main pole following it in the direction of 
rotation, and being series excited, supports the main pole. Con- 
sidering, however, that commutating poles are very often of such 
a small cross section that the total flux going through them 1s 
only a few per cent. of the main flux. and that a compound 
characteristic can be obtained even with brushes in the no-load 
neutral, it is clear that the direct action of the commutating 
pole is not a sufficient explanation, whereas the action of the 


5 r.. 


brush current ampere-turns working on the big magnetic mass 
of the main field explains the phenomenon fullv. 

With regard to motors, we repeat that the brush currents 
due to a commutating field which 18 too strong will weaken the 
main field. If the commutating pole was always too strong, 
and the brushes were in the no-load neutral, then such а motor 
would behave like а compound-wound motor with reversed 
series Winding. И the current grows to such а value that the 
ampere turns of the series winding [orm а big percentage of the 
main ampere-turns, then serious trouble will occur as the motor 
has the tendency of speeding up with increased load. Ап 
increase in current will weaken the field, and, therefore, in order 
to give the torque required with reduced field the armature 
current will be further increased, reducing m its turn again the 
field strength, which at last might lead to racing of the motor 
and blowing of the fuses. 

Now it is easily possible that a commutating pole with a 
given number of turns is too strong for small currents and too 
weak for big currents: also that it 18 too strong for low speeds 
and too weak for high speeds. Every designer knows that to 
give satisfactory commutation, say, at 100 per cent. overload, 
the ratio of commutating ampere turns to armature ampere 
turns has to be made bigger than in cases where the machine 
has only to deal with normal full load, and also that for high 
speed machines а bigger ratio 15 necessary than for low speed 
machines. Of course, if a machine commutates satisfactorily 
at high currents and hich speeds, the commutation will, as а 
rule, still be satisfactory at low currents and low speeds, 
although the commutating field is then really stronger than 
necessary, 
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The change in the relative value of the commutaiing field 
will be particularly marked if the commutating pole has con- 
siderable Jeakave and has a small seciton. The magnetic 
characteristic of the commutating pole can be represented by 
the line MN in Fie. 6, the abscissa representing the magnetising 
ampere turns, which are, of course, in direct proportion to the 
armature current I and the ordinates representing the field 
streneth. The magaetisation curve will not start at the point 
O but at the point M. due to residual magnetism. The field 
set up in the direction of the commutating pole due to armature 
reaction and leakage can be represented as a curve OL, which 
is to all intents and purposes а straight line. This line cuts 
the curve MN, at a point P, corresponding to a certain arma- 
ture eurreat 1, which, for well-designed machines, will lie 
sufficiently above the normal overloads with which the machine 
is expected. to deal In the above curve we have a positive 
commutating teld for all currents below Ij, the corresponding 
vertical ordinates are represented by the thick shades in Fig. 6, 
wherevs the thin shading in the part of the curve corresponding 
to armature eurrents above I, shows negative values of the 
commutatine field, 

The critical point for the reversing of the magnetising action 
of the brash currents will, however, Пе considerably below the 
armature current D, because we want а positive commutating 
field of sufficient strength to obtain the ideal reversal of the 
current in the centre of the brush. We may call the point 
corresponding to the ideal eommutating field Q, in Fig. 6, the 
corresponding armature current I For armature currents 

below the value I, the commutating pole 1s too strong; for 


bigger armature currents the commutating pole is too weak. | 
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For lower currents, therefore, the main motor field is weakened, 
for higher currents strengthened. 

Such an influence is well apt to set up hunting. In every 
motor, of course, slight oscillations of current occur all the time, 
due to the small oscillations of voltage in the impressed Е.М.Е., 
and due to small variations in the load torque, even if the 
motor is loaded with а practically constant load. In an ordinary 
motor, however, these oscillations work out their own salvation, 
because if the current is slightly smaller than that corresponding 
to the load torque this will cause a retardation, and the slight 
speed reduction will, in its turn, increase the current so аз to be 
equal to that required by the load. In an interpole motor, 
however, as considered, if the current is for à moment smaller 
than it ought to be, the commutating field will be too strong and 
the brush currents will weaken the main field, thus causing the 
motor to speed ар. With the reduced field the motor will take 
considerably more current, and the current might be so high 
that the commutating pole will then be too weak, which, in 
consequence of the brush currents, will strengthen the main 
field and will make the speed come down a very considerable 
amount, when the game starts fresh again. 

The influence of the brush currents on the main field will, of 
course, be very marked if the field ampere turns are low, aud 
that is (Не case at high speeds for a motor with field regulation. 
Suppose for a speed regulation of 1 to 4 the field ampere 
turns for the highest speed to be only 30 per cent. of the arma- 
ture ampere turas, then it 15 quite clear that the brush ampere 
turns, even if only varving, say, between £5 per cent., can 
make the motor unfit for use. 

There are several remedies for hunting of mterpole motors. 
One well known way is to increase the air-gap in the main field. 
It is clear that if, in the example given, the main field ampere 
turns at the highest speed are 50 per cent. of the armature 
ampere turns instead of 30 per cent., then brush currents of a 
value of + 5 per cent. would have a smaller influence. In fact, 
the brush currents would not even obtain this value, as the 
variation in brush current itself is reduced by reduced hunting, 
and the cumulative effect is avoided. Therefore it often 
occurs that а small increase of the air-gap of the main field 
cures the trouble. 

Another means is to rock the brushes forward in the direc- 
tion of rotation. This has a double effect. First of all, the 
flux going through the commutating pole itself. will now assist 
the main pole of the same polarity. Secondly, the brushes are 
no longer subjected to the full influence of the commutating 
pole. We know that by lessening the commutating field we 
lessen the demagnetising brush currents automatically. It is 
quite possible to bring, by this procedure, the brushes mto such 
a weak field that the brush curreats never weaken but always 
strengthen the main field. Anyhow. the actual shifting of the 
brushes by an angle а adds а number of magnetising ampere 
turns corresponding to the double angle 2a, and, therefore, if 
demagnetising brush currents are set up they can be more than 
counteracted by these magnetising ampere turns, and by the 
assisting value of the commutating pole field. | 

This means, however, is only applicahle т non-reversible 
motors, as, of course, the forward brush position for one direc- 
tion would turn out a backward position for the other direction, 
and aggravate the evil. For reversing motors the brushes have 
to be kept in the no-load neutral, and then 1t 15 Important to 
keep the ratio between interpole ampere turns and armature 
ampere turns as low as ever compatible with good Gone 
tion. For this purpose the air-gap between interpole and ч 
ture should be made small, the pole tip should һе shaped во " 
to give very small leakage, and the body of the interpole shoul 
have sufficient section so as to prevent saturation, and riai | 
will be quite possible to commutate with a slight excess i 
interpole ampere turns. А well-designed machine 18 not so 
sensitive as to strike work if the commutating field 15, say, 10 
per cent. higher or lower than the best value, and here the 
negative margin should be used. Then only for very dr 
rents the commutating field is slightly higher than the lus 
value corresponding to these currents, but the domas 
action is so small that it does not produce any apprecia Р 
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effect, especially considering that for such small armature cur- 
rents the field distortion due to cross magnetisation is also 
negligible. For higher currents the commutating field will be 
on the low side. The brush currents, therefore, will not tend 
to decrease but even slightly to increase the main field, which 
tendency may partly be neutralised by the field distortion due 
to armature rcaction. 

There might be the objection that the commutation must be 
impared by keeping the commutating field on the low side. 
This would be true to a certain degree if we would consider 
only the stable conditions, but hunting impairs the commuta- 


.tion far more than an intentionally low value of the commuta- 
ting ampere turns. For, аз we have scen, when hunting begins 


the current may rise to such a value till the point is reached, 


anyhow, where the commutating field is too weak, for only this 


checks the further speeding up. But as we know that oscilla- 


tions always necessarily go beyond the point of static equili- 
brium, the current in a hunting motor will increase considerably 


beyond this value, and the commutation, therefore, will surely 


. be worse than if the commutating field from the beginning is 


weaker and does not give rise to hunting. 
In some cases it might be sufficient to reduce the width of 


the brushes. 


CORRESPONDENCE. 


THE EDUCATION AND TRAINING OF ENGINEER5. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Referring to Dr. S. P. Smith's letter under the above 


heading in your current issue, and to your editorial notes on 


same, I beg to confirm what you say regarding the numbers of 


engineering students at the City ard Guilds (Engineering) 


College, (late Central Technical College), South Kensington. 
As your figures show, the numbers taking the final year’s 
courses must b^ reckoned by the hundred rather than by the 


dozen or half-dozen mentioned in Dr. Smith’s communication. 
Dr. Smith also. refers to the employment of technically 
trained men. Might I be allowed to say that the “ enlight- 
ened emplover” is not quite such a “rara avis " as Dr. Smith 
supposes. There has been a distinct move in the right direc- 
tiun during recent years, and several progressive firms now 
make a practice of applying some months before the end of 
our session for names of men we can recommend for cinploy- 
ment. One such firm has taken seven of our men this month. 
This feature has become most marked in electrical engineering, 
and for the past two years my chief difficulty has been, not to 
lind posts for our men, but to find men for the posts offered. 
In fact, the demand has exceeded the supply. 

It is to be hoped that this satisfactory state of affairs will 
continue, for in addition to showing that the services of 
technically trained men are being more appreciated, it is also 
Indicative of revival of business in electrical circles. 

South Kensington, July 31. T. MATHER. 

TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I regret I did not make sufficiently clear in my letter 
of the 20th inst. what I meant by " departments of engineer- 
ing." In most colleges, engineering is usually taught in several 
departments, such as civil, mechanical, electrical, mining, 
metallurgy, naval architecture, and it was these departments I 
had in mind when I mentioned that “in many of the depart- 
ments scarcelv а dozen students reach the course in the final 
year, and in many colleges this number would have to be 
halved.” 

This statement, strange though it may seem, you will find 
amply borne out from the examination lists published in the 
calendars of the provincial universities in this country ; 
indeed, in several cases, the total number of engineering 
students, in the degree course, successful in their final year 
is below twelve. —I am, &c., 


Birmingham, J uly 31, STANLEY PARKER SMITH. 


THE PRESENT STATUS OF OZONE WITH REFERENCE 
TO AIR PURIFICATION.* 


BY R. D. SMALL. 


Tho development of ozone for industria] uses, water purification and 
ventilation has progressed rapidly since 1903. a date which seems to 
be the median line between шассигасу and accuracy, во far as deter- 
mination, concentration, economical operation, properties and uses 
of ozone are concerned. In 1890, the French Academy of Sciences 
appointed a commission to report on the status of ozone in Europe. 
After a lengthy investigation, their report submitted proved abso- 
lutely inconclusive. The members were almost divided as to what 
they recognised hid been scientifically proved. From 1895 to the 
present date the whole subject has been largely taken out of the 
laboratory and put on a commercial plane, and this hws been chiefly 
dependent upon the progress and developments that have taken 
place т the electrical industry. 

For air purification purposes, to a consideration of which this Paper 
13 devoted, ozone is now being made with gencretors, which first 
change the direct current to ап alternating current. preferably with 
г frequency of not less than 60, and thon step-up the voltage to from 
5.000 to 30.000, although it is now thought that to obtain the best 
economies, a voltage under 8,000 is poor practice. "The discharge is 
made by electrodes on either side of a dielectric, such as glass, mica- 
nite, mica or some high insulating material, there being an air-gap 
between the dielectric and the electrodes. "The electric glow, which 
his no sparks such as are exhibited in the voltaic are, and which is 
comparatively heatless, is a brush discharge, purple in colour and 
fairly quiet in its action. Various types of condensers and electrodes 
have been used from 1859 down to date. The consensus of modern 
opinion is that point electrodes, such as employed by Andreoli and 
others, have disadvantages; first, because they quickly lose their 
pointed character end round off, or, second, because а minute par- 
ticle of dust can do г great amount of destructive work on a small 
point in generating heat and interrupting the flow of electricity ; 
third, because the necessary cleaning of an infinitely large number of 
points requires too much attention. Leon Gerard, one of the leading 
electrical engineers of Belgium, states: “ The aigrette or point elec- 
trodes apparatus has опу 55 per cent. efficiency of those where the 
glow discharge is used." Other types of electrodes are either plates 
or cylinders on cither side of a diclectric material. and these appear 
in various forms—tlat, serrated, gridded or perforated. Another 
type is the covered electrode, with no metal exposed, which is very 
commendable. А fourth in use 1s a rotating fan electrode, such 
as is shown in the Vehr type, which Аз the advantage of quickly 
forcing the eir through the generating field and ozonising it at the 
same time, thus giving a high purity of product. It is generally 
regarded as axiometic that the briefer the period of ozonisation, the 
purer the resultant gas, purity meaning practically an absence of 
oxides of nitrogen, which are principally produced by heat, sparking 
or the presence of dirt. The amount of nitrous oxide generated by 
any properly made type of air ozoniser, however, is so infinitely small 
thet it can be totally disregarded. This statement, however, does 
not apply to all ozonisers, as will be later explained. It may be 
stated that the more modern machines consume in operation 40 to 
250 watts per hour. 

Of all known subjects which are intimately connected with our 
health and working efliciency, the least understood, the least at- 
tended to. with the most widely varving opinions in regard to it, is 
the subject of air purification and the chemistry of the air we breathe. 
What is the harmful part of bad air? The consensus of modern 
chemists, physicists and scientists on this subject is absolutely con- 
clusive; it permits of no debate. Experiments have been tried, 
tests have been made. and the old bugaboo—carbon dioxide—has 
been effectually exposed. Many persons used to entertain an idea 
which is rapidly becoming obsolete, that is, that the carbon dioxide 
in the air is the particular thing that creates the harm. Carbon 
dioxide is harmful only in that it reduces the oxvgen supply by dis 
placing it. As long as you can get the proper percentage of oxygen 
in the air that vou breathe, the amount of carbon dioxide produced 
in any chemical laboratory can be present, according to the best 
scientists of the lest 10 vears, to an amount of 20 times that which 
many engineers put as a figure destructive to life. Carbon dioxide 
is not poisonous, but when present in quantities in any air it is a da iger 
sign that impurities exist in that air. It is a signboard, and not the 
danger itself. It is the organic impurities exhaled at the same tima 
as the carbon dioxide that are poisonous, so merely getting rid of 
carbon dioxide is a good deal like burning up the danger sign to get 
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Organic impurities come from a variety of sources, as has been 
previously mentioned. In all confined spaces, however, the chief 
source of air pollution is the organic matter cast off through the pores 
of the skin and the nose, throat and mouths of the individuals occupy- 
ing that space. The longer that matter which the body has cast off 
remains suspended in the air, the quicker it deteriorates. When it 
reaches a putrescent state, it is unfit to be re-breathed. This air is 
sewage, and is just as unfit to take into the svstem as diseased meat 
would be unfit for the stomach. What our body has cast off it is safe 
to assume is unfit for further use. This organic impurity has recently 
heen called ^^ crowd poison,” according to Dr. Fischer, in '* Ozone and 
Air Purification." He states: ‘ What is known as ‘ crowd poison ’ 
is responsible for many of the bad air diseases. А large amount of 
decomposition is continually going on upon the surface of the body 
and in the nose, mouth and throat of every individual, so that large 
quantities of these ‘decomposing products ` are thrown out into the 
air. As these substances are formed more rapidly when there are г, 
number of persons confined to the same space, they hve been called 
‘crowd poisons.” Wherever there is decay, there is bound to be 
odour, and the unpleasant smell m confined spaces is due to this 
‘crowd poison.’ 

So that it would seem that. while ventilation is necessary to bring 
in out-of-door air to replace the oxygen which our breathing uses up, 
eutdoor air alone is absolutely insufficient to purify the indoor air. 
It пеуег and never will destroy the impurities that constitute the 
danger element. Nature purifies her atmosphere with ozone. Man 
ean purify it only with ozone. Nothing has been said about ozone 
as а deodoriser. Its properties are remarkable in this line, and with 
higher concentrations, almost any odour known—excepting the ex- 
traordinary perfumery from the pole-cat—can be successfully com- 
batted. In an office, factory or home. the chief odours to be elimi- 
nated come from tobacco smoke, cooking, laundry, sick-rooms or 
any overcrowded spaces. 

It now seems to be regarded as an accepted opinion that colds and 
kindred diseases come from bed air. chiefly because bad air disturbs 
that part of the nervous system which reguletes the blood circulation, 
and local blood congestion ensues, bringing with it ап interference 
with certain bodily functions which destroy the bacteria constantly 
taken into the system. Thus infection occurs, lowering resistance 
to disease, and we start with colds, which are frequently the fore- 
runners of tonsilitis, bronchitis, pneumonia, and even tuberculosis. 
Undoubtedly ozonised air acts as a preventative of conditions which 
bring about many of our colds, and it is on the preventative rather 
than on the curative side that it has a serious claim to consideration. 
Pure air will help the body to cure itself, and that is all that ozonised air 
in a concentration proper for breathing will do ; but interrupted ad- 
ministrations of ozone in high concentrations certainly cannot be 
seriously considered as beneficial as its continued use in more diluted 
and diffused form. 

The use of ozone in the purification of air is undoubtedly one of 
the most valuable of the newer achievements of electrochemistry, 
first, as a preventative of conditions which undermine health ; second, 
as а promoter of working efficiency, whieh involves the third—an 
increase of business output, so that commercial and physical welfare 
are materially aided by a little boxed-up lightning placed in one's 
oflice, factory or home. 


LONDON COUNTY COUNCIL TRAMWAYS. 


On Tuesday the Highways Committee of the London County Council 
submitted the accounts of the tramway undertakings for the year ended 
March 31. 

The accounts have been approved by the Finance Committee. The 
tramways system on March 31. 1911, extended over a total length of 1434 
street miles, 1264 miles of electric and 173 miles of horse lines. The 
whole of the system is worked by the Council with the exception of 2} 
miles (partly double and partly single line) of track in Harrow-road and 
? mile (double line) in Archway-road, Highgate, which are worked hy 
the Metropolitan Electric Tramways. The capital expenditure on the 
undertaking up to March ЗІ was £11.618,836.. 17s. 7d., of which 
£909,333. 15. 9d. represents expenditure during 1910-11. The total sum 
provided for redemption of debt amounted. to £1,710,162. 19s. out of 
revenue, and £328,716. 4s. 3d. from proceeds of sales of horses, old 
materials, &c. The net debt, after deducting £114,458 in respect of value 
of surplus land was, therefore, £9,465,499. 145. MW. 'l'he Council decided 
on June 23, 1903, subject to the approval of the Treasury, to repay the 
outstanding debt (estimated at £960,000) on the capital which will be 
obsolete on March 31. 1914, owing to the electrification of horse tramways, 
within 15 years from that date. ‘The amount of obsolete capital on March 
31, 1911. was £1,750,905. 1s. 6d. Deducting amount provided out of 
revenue and from sales of horses, бе. (£738,905, 4s. 44.). the amount 
still to be provided for in respect of capital already obsolete is 
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£1,011,999. 17s. 2d. The total income from the undertaking during tho 

year and the working ex penses were as follows :— 

Electric traction. Horse traction. Total. 

£2.150.339 12 9 £82,578 3 1 £2.232,817 15 10 
1,235,821 13 11 101,917 19 2 1,337,769 13 1 


Income ............. 
Working ex penses 


£914,417 18 10 £19,360 1G 1* £895,048 2 9 


Interest amounted to £319,165. 12s. 11d. and redemption fund to 
£337,825. 8s. 2d., and after paying income tax and other charges there was 
a surplus of £232,727. The Council decided on June 23, 1908. that pro- 
vision should be made for renewals at the rate of $d. for each car-mile on 
the total car- mileage run on the electric tramways each year, and that the 
question of the adequacy or otherwise of this provision should be again 
considered at the expiration of five years. Provision for 1910-11 at this 
rate, amounting to £127.281. 5s. 2d., has been made. £1,947. 9s. 11d. 
has also been provided in respect of the lines in Harrow-road leased to th? 
Metropolitan Electrice Tramways, making the total sum transferred from 
appropriation account to renewals fund £129,228. 15s. Id. The re- 
newals fund on March 31, 1911, amounted to £527.263.. 17%. 6. Те 
Council also decided on June 23. 1908, on the recommendation of the 
Finance Committee, that a general reserve fund to provide for general 
contingencies, should be established, to which any balance remaining, 
after providing fully for renewals, should be carried, and in accordance 
with this decision £103,497. 193. 44. has been transferred from appro- 
priation account to general reserve compared with £59,878. 83. last year. 
The reserve fund amounted to £176,844. 188. 54. on March 31, 1911. 

The total operating expenses for electric traction system were 
£1,235.821. 13s. 11d., including £22,993. 5s. 4d. for special charges, or 
6-48d. a car-mile run, compared with 6-42d. in 1909.10. The total 
working expenses in connection with hors» traction amounted to 
£101,947. 19s. 2d., ог 10-384. a car-mile run. Passenger traffic receipts 
in respect of electric traction amounted to £2,096,913. 163. 7d.. or 11-004. 
a car-mile run, compared with 11:21d. From lines operated by horse 
traction the traffic receipts amounted to £80,580. Os. 9d., or 8:20d. а car- 
mile run, compared with 8:14d. In considering the decrease of 0:21d. a 
car-mile as regards electric traction, the Committee remind the Council 
that, as stated on May 23, 1911, in their report with regard to tramways 
estimates for 1911-12, the receipts per. car-mile are not necessarily an 
accurate index of the prosperity of the undertaking. И has been found 
in regard to a number of routes to Бе financially advantageous to increase 
the mileage run within certain limits; forinstance 120 car-miles run with 
receipts at 104d. a car-mile give a more satisfactory result than 100 car- 
miles with receipts at 114. a car-mile. The surplus on working, assum- 
ing the working ex penses percar-mile remain the same, would be greater 
while the debt charges would be increased to only a slight extent. In 
connection with the decrease a car-mile it must also be borae in mind that 
the most remunerative routes were the first to be reconstructed. During 
the past year less remunerative lines have bren electrified ; moreover, 
the weather during the summer and autumn of 1910 was wet and cold, 
while the increasing number of workmen carried cach year contributes to 
the falling off in the receipts a car-mile run. Considerable loss was sus- 
tained during the reconstruction of horse lines for electric traction, as 
sections of some of the routes had to be closed, and this disorganised the 
traffic on several important routes. The lines opened during the year 
include the new tramways in Farringdon-road, Lea Bridge-read, from 
Woolwich to Eltham, in Miteham-lane, Southeroft-read, Wimbledon- 
road, and from Brockley to Forest Hill, and the reconstructed tramways 
in Lea Bridge.road (from Cornthwaite-road to the county boundary at 
Lea Bridge) and from Tooley-street to Rotherhithe New-road. lhe 
total number of passengers carried and car-miles run during the year were 
as follows :— 


Surplus on working 


Electric traction. Horse traction. Total. Е 
482,296,935 ... 22.418.391 ... 504,715.326 


Number of passengers ...... == 
; 45,744,066 ... 2,357,504 ... 48,101,070 


Number of car-miles run ... 
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ROTHERHAM CORPORATION BILL. 


Before Lord Lamington's House of Lords Committee on Thursday last 
Mr. Honoratus Lloyd. K.C. (for the Great Central Railway Co.) said e 
company would be hit if the Corporation's tramway. trackless Me 
motor "bus proposals were not a financial success. Bradford and ied 
were running trackless trolley cars inside their own borders, but powet 
to run them in outside districts should not be granted. ТЕ 

On Friday Mr. STEPHEN SELLON gave evidence т opposition to the 
scheme. ln his opinion it could not be a commercial success. ds 
average of the proposed fares and the estimates of the number of pas- 
sengers were too high. у 

Mr. Тлевот. K.C.. for the Midland Railway Co., said the very Сот» 
mittee before which that Bill was brought in the Hous? below and which, 
through some inadvertence, had allowed the Bill to go through un 
hearing the opposition, laid it down in the Newcastle case that unless t ue 
had the consent of the outside authorities they could not sanction the 
installation of rail-less traction outside borough boundaries. 

Mr. Кам. К.С. (for the Corporation) said the tramways had ne i 
suecessfully administered that the opposing companies, as ratepayers 
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had received substantial remissions of rates. The Midland Railway Co. 
had received £870 in tive years and the Great Central £1,263. 

After the Committee had deliberated in private, the Chairman said the 
decision of the Committee was that the Bill might proceed on condition 
that in respect to the trackless trolley undertaking it was necessary that 
the whole of the equipment authorised should be completed by Jan. 1, 
1914, so far as outside borough limits were concerned ; that the railways 
opposing the scheme should come under the district rates in respect of 
that system so far as it was outside the borough limits; and that the 
Corporation should put in à depreciation clause to satisfy the Board of 
Trade in respect to the undertakings authorised by the Bill. Those con- 
ditions also applied to the motor-omnibus routes. 


ABERDARE URBAN DISTRICT COUNCIL'S BILL. 


Consideration of this Bill was commenced by a Select Committee of the 
House of Commons, presided over by Sir Luke White, last week. 

Mr. WEDDERBERN, К.С. (for the Council) said practically the only part 
of the Bill that was opposed was that relating to tramways. They had 
made three applications for powers for tramways but had failed on tech- 
nical grounds. He had technical witnesses who would tell the Committee 
that trams could be run in Aberdare at a fair profit, so that the only argu- 
ment that remained to the Tatt Vale Railway Co., who opposed the Bill 
was that of competition. The County Council said the rail.less cars 
would wear and tear the route. but the House of Lords had dealt with 
that and said the Urban Council were to contribute one-third of the cost. 

Mr. STEPHEN SELLON and others gave evidence in support of the Bill. 

Mr. BEASLEY (general manager of the Тай Vale Railway Co.) said 75 
per cent. of their passengers might use the tramways instead of the 
railway. 

The CHAIRMAN : From one aspect you say there will be a loss to you as 
ratepayers and from another you say that these tramways would be so 
convenient for the public that thev would take 75 per cent. of your cus- 
tomers ?—T'nat is our point. We shall be contributing to a scheme that 
will he depriving us of eustom. 

The Снлікмах subsequently announced that he did not think it neces- 
sary that the Committee should hear Mr. Wedderburn, K.C., for the 
promoters as the Committee were unanimously of opinion that the pre- 
amble of the Bill should be passed. 

Mr. TarsoT objected to a clause which provided that the limitation in 
the weight of parcels which the trams would carry should not apply to a 
lot of small parcels together, but the Committee allowed the clause as it 
stood. 


TELEGRAPH (CONSTRUCTION) BILL. 


This Bill has been further considered by a Hybrid Committee of the 
House of Commons, of which the Postmaster-General was chairman, and 
on Tuesday they gave their decison as to the opposition of the Caledonian 
and the Glasgow and South-Western Railway Companies. The object 
of the Bill is to authorise the Postmaster-General to carry telegraph wires 
where they run along the public roads, ** across " railways without having 
to ask the consent of the railway companies. 10s. per mile of wire is now 
paid by the Post Office in consideration of the companies waiving the 
right of maintenance under agreement. The prospect of the acquisition 
of the telephones by the Government raised the question of the continu- 
ance of a fee of £1 per mile at present paid by the company for the right 
ta” сгоях, 7 The Government would only pay 10s., which in the case of 
the Caledonian Co. meant a reduction of an income of £3,600 a year by 
one-half. But under the Bill even that payment will be altogether extin- 
guished, аз the Post Office will acquire the right of maintenance. 

The PosrMAsTER-GENERAL said the Committee had come to the con- 
clusion that the case of the two railway companies had not been estab- 
lished, and that they would report the Bill without the recommendation 
of any amendment except those which had been agreed to. He was 
authorised to say, after consultation with the authorities of the House 
and consideration of the precedents, that there was no objection to the 
Postmaster-General being in the chair of a Hybrid Committee, even 
though his own department was concerned. The decision of the Com- 
mittee would have been the same had he not been in the chair. 


AUTOMATIC TELEPHONES. 


In the House of Commons on ‘Tuesday Mr. V. Kennedy asked the Post- 
master-General if he intended to introduce into England the Strowyer 
and Lorimer automatic telephone systems: what had been the cost to 
date in connection with the experiment: and what amount was it caleu- 
lated it would cost to continue the same for, say, six months. 

In reply, Mr. Saut EL said that contracts were in course of arrangement 
fortwoexperimentalexchanges to be constructed at Epsom and Caterham 
Valley on the Strowger and Lorimer systems respectively. No special 
expense had at present been incurred for the purpose, nor could he say 
now what cost would be involved in working and maintaining those 
exchanges. The determination of the cost was one of the chief objects 
of the ex periment. 


Greater London Railway Bill. —A Committee of the House of Lords 
has during the week been considering this Bill. which has already passed 
the Commons. Yesterday (Thursday) the Committee found the 
preamble not proved. 

Naval Wireless Telegraphists.—In the House of Commons on 
Monday Mr. McKenna said, in reply to Mr. Remnant, the discharge by 


purchase of telegraphist ratings is not prohibited altogether, but orders 
are in force that all applications for such discharge shall be carefully 
scrutinised and allowed only in really urgent cases. With the growing 
requirements of wireless telegraphy in the Fleet, it is desirable that the 
expansion of this new branch of the naval service shall not be checked 
more than is necessary. 

Newcastle Corporation Bill.—On Wednesday a Select Committee of 
the House of Lords passed the tramway clauses of this Bill, but the 
carrying of goods and minerals is to be prohibited if the N.E. Rly. Co. 
desire. The clause inserted in the Rotherham Bill, which provides that 
in outside areas the railway company should be assessed on only one- 
fourth of the annual net value of any property which they hold for making 
good any loss made upon the tramways in question, was also inserted. 

Brighton, Hove & District Rail-less Traction Bill.—On Wednes- 
day this Bill, which had already passed the House of Lords, was considered 
by a House of Commons Committee. After hearing evidence, the Com- 
mittee passed the Bill, and required the completion of the work of con- 
struction within two years. | 


LEGAL INTELLIGENCE. р 
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Taxation of Municipal Undertakings. 


On Saturday in the Court of Appeal the Master of the Rolls and Lords 
Justices Farwell and Kennedy heard an appeal by Leeds Corporation 
against a judgment of Mr. Justice Hamilton affirming an assessment on 
certain Corporation undertakings, including waterworks, gas, electric 
lighting, markets and tramways. The Income Tax Commissioners sought 
to make the Corporation liable to assessment on the profits of each sepa- 
rate undertaking, but the Corporation claimed that as, under their special 
Acts, they had pooled the profits for the purpose of meeting the interests 
on the loans applying to the undertakings. and as the tax had been de- 
ducted in respect of the interest, they were liable only for the balance 
which they had to raise by rates. 

The MASTER of the Rorus said that the question was whether the Cor- 
poration could apply the profits arising from one municipal undertaking 
to the payment of interest on loans for another. The Corporation by 
their Acts had raised large loans on the security of either the City Fund 
or the Consolidated Fund, and in no instance did the security extend to 
both funds. The interest on the loans was no longer payable out of the 
net receipts of one or other of the undertakings, but out of the common 
dividend fund which they had created under their Act of 1901, and in his 
opinion the decision of Mr. Justice Hamilton could not be supported, 
The appeal would therefore be allowed. 

— Lord Justice FARWELL said the Crown's contention amounted to pay- 
ment of income tax twice over. 

Lord Justice KENNEDY dissented, and thought the appeal should be 
dismissed. 

By a majority of the Court the appeal was allowed and the order of the 
Court below was reversed, with costs. 


Thermal Synd. (Ltd.) v. Silicaware (Ltd.) 


On Monday Mr. Justice Swinfen Eady delivered judgment in this case. 
His lordship said the action was brought to restrain an alleged infringe- 
ment of letters patent granted to J. F. Bottomley and Arthur Paget for 
improvements connected with the working of silica. The patent dis- 
closed a process for working silica whereby it could be rendered plastic 
and could in that condition be removed from the furnace and then drawn 
or blown into any desired shape. Hitherto great difficulty had been 
experienced in the working of silica for commercial use, chiefly from the 
generation of gases in the furnace. His lordship reviewed the efforts 
prior to plaintiffs’ invention, in which the oxy-hydrogen flame and the 
electric are furnace were used. So far from being troubled by the gas 
generation, plaintiffs’ invention actually took advantage of it. А 
graphite rod was fixed between two electrodes and covered with glass- 
makers’ sand. A current of 15 kw. was then passed through for half an 
hour, and fusion took place at a temperature of 1,800°C. The great utility 
of such an invention was beyond question, but defendants disputed Из 
validity and denied infringement. Defendants imported and sold in 
England articles made abroad from silica; the articles complained of 
by plaintiffs were said to be made on the Rhine. He had had great 
difficulty in ascertaining the actual process used in the manufacture of 
defendants’ articles, but it appeared that they were made by semi-fused 
silica. Defendants denied that their process made use of the pressure of 
internal gas in the same way as plaintiffs’. Jt was clear from the evidence 
that plaintiffs’ process, as described in their specification, was sufficient 
to achieve the purpose desired, whilst, on the other hand, the evidence of 
defendants in regard to their exhibits was extremely unsatisfactory and 
unreliable. He was of opinion that the articles complained of were 
made by a process the same, or substantially the same, as that of plain- 
tifs’ invention, and the separation of fused silica at the core was obtained 
bv gas pressure. In his judgment, plaintiffs’ patent was a valid one, and 
defendants had infringed it. He would grant the injunction asked for, 
with costs, an enquiry as to damage, and a certificate of validity. He 
also made an order for immediate delivery up, on terms that plaintitfs 
undertook, in case of appeal, not to dispose of the articles во delivered 
up, or, in the alternative, an order for destruction, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
! BRITISH NOTES. 


Acton.—At the last meeting of the council, Coun. Page moved to 
rescind the resolution to use gas for lighting the Acton Park band- 
stand and to accept the offer of the Metropolitan Electric Supply Co. 
The motion was carried by 4 votes to 3. 


Barking.—Messrs. Robt. Hammond & Son, who were recently 
engaged to report upon the proposed extension of the electricity 
undertaking at a fee of 50 guineas, have now presented their 
report. 


Belfast.—The Corporation have applied to the Г.С. Board for 
sanction to a loan of £40,000 for extensions of plant, cables. &c. 


Bingley.—The Council have adjourned discussion of the request 
of the Electrical Distribution of Yorkshire (Ltd.) for essent to en 
application for & provisional electric lighting order for Bingley. In- 
quiries are being made es to the possibility of obtaining supply from 
Bradford, Shipley or Keighley. 


Bolton.—The Council heve spplied for sanction to a loan of 
£20,000 for mains extensions, &c. 


Braunton (Devon).— The errangements for the formation of the 
Braunton Electric Light & Power Co. (Ltd.) гге seid to have been 
completed and that г supply of current will be available by the end 
of the year. Mr. Alen Jenkins, of Ilfracombe, drew up the scheme, 
and Messrs. Crompton & Co. will carry it out. 


Chartered Institute of Patent Agents.— The qualifying examination 
of persons desirous of being registered as patent agents will be held 
in November next, А notice giving porticulors appeared in the 
** THustrated Official Journ] (Patents) " of July 5, and г, copy of the 
notice can be obtained from the Secretary, Chortered Institute of 
Patent Agents, Stèple Inn-buildings, London, W.C. 


‘Edinburgh Art College.— Edinburgh Council heve approved the 
Electric Lighting Committee's recommende.tion that out of the sur- 
plus of £8,431 on the pest years working of the electric lighting 
undertaking such sum 23 шлу be necess»ry to meet one ҺЕ the re- 
maining sum required for the building of the Art College shall be 
devoted to thet purpose, on condition thet the other half is met by 
the Government. | 

Electric Cooking, &e.— Мг. F. S. Grogon (of the Berry Construction 
Co.) geve demonstrations of electric cooking èt the showroom of the 
National Electric Supply Co., Preston, last week. 

The “ Tricity’? cooker was used in the demonstrations and it is stated 
that a 10 lb. joint сап be cooked for 23d., and that the loss of 14 lb. of 
meat, which would take place by any other method, is avoided. A pint 
of hot water ean be obtained in 35 minutes. © Tricity ” laundry irons 
were also shown to be quick and effective. 

Electric Lifts in Inflrmaries.—Crovdon Guardiens last week 
edopted a recommendation to proceed with the electrification of 
two of the lifts at the infirmary end Mr. A. C. Cramb, the borough 
electrical engineer, was esked to prepare specification. Mr. Cramb 
had advised the adoption of electric power and the approximate 
cost would be £210 per lift, or £250 per lift including accessories 
end structural elterations. 

Electricity in Mines.—At the Miners’ Internetionel Congress in 
London lest week, in proposing г resolution calling upon the Govern- 
ments of the different n^tions represented at the Congress to proceed 
at once with such legislation t; will tend to greater safety for the mine 
workers, Mr. Albert St»nley, M.P., returned to his attack on elec. 
trical working in mines and said : 

There are three leading amendments upon which the representatives 
of the miners would insist. The tirst would be to secure better ingress to 
and egress from the mines, the second for a better system of ventilation ; 
and the third with regard to " that new, weird and intangible, but very 
terrible, factor. the employment of electricity in mines." Electricity was 
(he proceeded to tell his awe-struck audience) a strange and mysterious 
thing in itself, but when supplemented by the other dangers of coal mines 
* it became а very terrible thing indeed." He said he was supported by 
the best technical opinion in Great Britain (which he entirely forgot to 
disclose) in the view that one, if not two, of the most appalling mining 
accidents in recent years were due to ex plosives caused by sparks given 
off by electrical apparatus. In the disaster in the West Stanley mine 
every possible factor except electricity had been eliminated, and he be- 
lieved that Mr. Redmayne, the Chief Inspector of Mines, held the opinion 
that the explosion was due to electricity. [Mr. Redmayne has nowher> 
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to our knowledge made such a statement.] One of the greatest electrical 
experts in England had located the centre of the explosion at а switch-box. 
When they saw electrical coal-cutting machines fusing not only the cables 
carrying the current but the rails on the ground, it was idle to talk of the 
danger from candles or defective lamps in comparison with the risk from 
`` this new and terrible agent." 


Electricity in Kent Collieries.— At the meeting of the South-Eastern 
Coaltield Extension (Ltd.) last week, the director-general (Mr. Arthur 
Burr) referred to the electrical plant which the company was having 
installed. 

He said he was a little bit prejudiced at first, because of the failure of 
the electricity works under the Shakespeare cliff, but when he made 
inquiries he found that any colliery that was being constructed or opened 
up without the use of electricity was quite out of date ; most of the modern 
collieries were not only pumped electrically but they used electricity for 
all motive power, and some—the most modern—actually used it for their 
winding engines. Electricity did not cost anything like so much as steam. 
Their engineer told him it would be of greater benefit than steam. Mr. 
Metzger was appointed their electrical consultant, and he reccived in- 
structions to order their electrical plant. A schedule of what was ordered 
could be seen by any shareholder. he total cost of the contracts was 
about £30,000 of which he had paid £15,000 already. Mr. Hamilton, 
who had relieved him of the position of managing director of the. East 
Kent Colliery Co., and Mr. Hallingsworth were asked to prepare а memo- 
randum as to what they thought of the situation. 

In his statement Mr. Hamilton said the progress made at ‘Tilmanstone 
was entirely to his satisfaction and beyond their expectations. The 
installation would fully answer all requirements. 

Mr. Metzger reported that the power station at Tilmanstone would 
enable them to use electric power at Snowdown. They would get the 
Royal assent in August to their Bill, which would give them control of 
the whole of the electric power stations in that part of England. 


Electricity Meter Testing.—'l'he Manchester Justices’ Committee, 
who are in charge of the Gas Meter Testin Department of Man- 
chester, have prepared a special report fur submission to the city 
justices. | | 

The committee say that, following the suggestion made by the Lord 
Mayor on April 28 that the testing of electricity meters should be placed 
under them, it was considered desirable that information should be 
obtained regarding the present practice of testing in Manchester, To this 
end the chairman (Mr. Nathaniel Bradley) met the chairman of the Elec- 
tricity Committee (Mr. Howarth) on J une 29. The point urged by Mr. 
Bradley was that, although there was no Act of Parhament to regulate the 
testing and sealing of electricity meters, it was desirable that the meters 
should be tested and sealed by an authority other than the sellers of the 
electricity. The report of the deputation from the committee, which 
visited several gas-meter testing stations in July, 1906, contains a pafa- 
graph referring to the London County Council electricity meter sting 
offices, which reads : ‘ Amongst consumers of electricity and water there 
is a growing feeling that, their case being analogous to that of gas con- 
sumers, there ought to be established some independent authority for 
testing the apparatus of measurement similar to that provided by the 
Justices’ Committee under the Sale of Gas Act, 1829. for testing gas 
meters. Naturally the feeling is particularly strong amongst the users of 
electricity for lighting purposes. as they notice the absence in the meters 
for the new illuminant of that independent testimony to accuracy which 
is given by the seal of the testing station in the cas? of gas meters ; ard 
your committee are of opinion that it should be made compulsory for the 
s^llers of electricity or water to supply meters which have been tested and 
sealed by an independent authority.” The committee go on to вау: 
"Some towns being producers. of electricity have instituted testing 
stations under their own control. This is the cas» in Manchester. There 
is no doubt of the desirability of an independent testing authority in 
Manchester. but in the absence of statutory powers the work could only 
be transferred by the consent of the Manchester Corporation." | 

The Justices met on Monday. when Mr. Bradley moved the adoption of 
the Committee's report abstracted above. | 

Mr. Geo. HowaRTH (Chairman of the Electricity Committee) said the 
electricity authority had rather prided themselves on the way the work 
of electricity meter testing was being done. They had had ne complaint 
as to the accuracy of the meters or other instruments. The justices had 
no power to enforce what they proposed. 

Col. Crook said the gas meters were tested by а s»parate authority. 
It paid the Corporation. to have correct meters, for he understood that, 
аз a rule, the inaccuracy was generally against the Corporation. 

The report was received and referred to а committee compos d of 
representatives of the Justices and of the Electricity Committee. 

Fatality.—Mr. Sidney Douglos, zn essistent mains engineer of 
the Lancashire Electric Power Co., was accidentally killed on Natur- 
Чу afternoon at the Swinton and Pendlebury sub-station. Deceased 
wes investigating a fault, when by some means he came in contact 
with the machinery, and died a few minutes later. 
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Glasgow.— A deputation of Glasgow Councillors and officials of the 
Tramwey Department is visiting the works of various makers of 
turbo-generators in England end on the Continent with a view to 
advising the Tremweys Committee with regard to the turbo-gene- 
rators to be installed et Pinkston power station, 


Goole.— Electrica] Distribution of Yorkshire (Ltd.) propose to 
apply for a provisional clectric lighting order for this district. 


Hammersmith (London).— The Council decided last week to set 
aside £300 from the revenue of the electricity undertaking for adver- 
вше, including the selary of the present canvasser (£156). 


Haslingden.— The Corporation have obtained sanction to borrow 
£8.188 for electricity supply purposes. Current in bulk will be taken 
from Accrington Corporation, with whom a seven years’ agreement 
has been entered into. 


Heston and Isleworth.—The Council hsve decided to reduce the 
price of current to free- wired premises from 534. to 5d. per unit. 


Hospital Lighting.—At the meeting of the Selisbury and District 
Joint Isolation Hospital last week the architect, Mr. J. H. Goodman, 
dwelt upon respective merits of eir gas end electricity es illuminents. 
In view of the disadvantages and failures experienced i in connection 
with air gas he recommended the electric light аз more economical 
in the end. It wes resolved thet electric lighting be adopted, and 
the architect was instructed to obtein tenders. 


Hoyland (Yorks,)—The Council have decided to engage an expert 
to report on the advisability of carrying out en electric lighting 
scheme ond to give га estimete of the cost. 


Inquest.—An inquest wes held et Rugby on Frid»y into the cir- 
cumstances attending the death et the British Thomson-Houston 
Co.'s works on July 26 of Herold В. Fisher. who wes employed in 
the testing department. 

Mr. J. M. Кагри, chief of the department, s ма on W dhada morning 
a test was being made of a motor generator, and deceased was connecting 
the terminals when the accident occurred. "he test was of an ordinary 
kind, but the connections had never been uscd in exactly the same 
manner as on this occasion, 16 appeared that some copper strip had 
been connectod up with the turoine as well as with the generator, and 
this fact was not known to deceased and others engaged on the work. 

йе current in the circuit with which deceased came in contact had а 
pressure of 2,100 volts. A verdict of accidental death was returned. 


Institute of Chemistry. —The poss list for the June-July exemine- 
tions, 1911, at the examinations held in London end Glasgow, show 
thet of the 31 esndidetes for the intermediate exemination 17 
ро: 

Messrs. J. L. S. Allar, К. С. С. Arbuthnot. B.A., В. Clark, Т. W. Der- 
rington, E. C, Evans, B.Ne. F H. Gilmour, R. К. (rriftiths, B.Se., C. L. 
Hinton, В. P, Keith, J. G. King, R. Linch, B. B. Murdoch, M.A., B.Se., 
M. J. Robb, B.Sc., J. W. Tait, M.A., Е. G. Tarn, T. A. Wilson, F. G. C. 
Walker. 

Of 34 candidates for the final examination for the Associateship, 23 
passed, In the branch of Mineral € a y :G. Hamilton, S. В. Hing- 
worth, ALR.C.S., Е. А. Masters, B.Sc., С. D. Roos, В.е, J. Sorley, А. F. 
Анни. In the branch of Physic al о : Arthur Bramley, B.Sc., 
ARCS. : in the branch of Organic Chemistry : E. Anderson, О. L. Brady, 
B.A.. D. КЧ Dawson, В.е. М. Jewell, J. А. McRae, M.A. W. G. Prescott, 
S. P. Schotz. D. B. Stunden. B.8Se., J. С. White, L. Wilson. B.Sc. ; and 
in the branch of the € ш of Pood and Drugs, Fertilisers and Feeding 
Staffs, Soils and Water: H.J. E vans, Miss M. “Gazdar, B.Sc., Н. Lowe, 
B.Sc., W. R. Pratt. H. B. Stevens, J. A. L. ЗН. 

Of rane candidates examined inr the Fellowsiip, tvo passed in the 
chemistry of food and drugs, &e. iJ. Hawthorne, B.A., Ph.D., and A. 
Miller, M.B., M.R.C.S.. Major Г.М. s. запа one in a spec ‘ial examination 
in general б mistry : G. Н. Stanley, A.R.S.M. One candidate for the 
intermediate examination presented himself at Singapore in June, and 
passed: А. M. Bailey. The board of examiners reported on 70 candidates 
in all, and of these 44 passed, 


Itchen (Hants.).—The Council have adopted г, motion to apply for 
% provisional electric lighting order ond to make inquiries of other 
councils es to the eost. of instelling end running electric generating 
plant, Ко, 


King’s Norton.-—The Council have decided to commence at once 
the work of laying electrice supply mains in certein streets which will 
be transferred. to Birminghem Corporation on Nov. 9, but роутере 
for Isving the exbles will not be made until ¿fter the date mentioned 
by Birminghem Corporation. 


Lanarkshire Tramwavs.—On Tucsdoy the Board of Trede inspco- 
tion of the extension of the Laasrkshire trsmwe уз from Motherwell 
to New Stevenston took place, ond afterwerds the new route wes 
opened for troflic. 


Leeds.—In moving the adoption of the minutes of the Tramways 
Committee at the Corporation meeting on Wednesday the chairmen, 


Ald. C. F. Tetley, referred at length to the dispute with ше ыш 
employés as to wages and hours. 

In the course of the discussion the Lord Mayor Е that Mr. 
Askwith of the Board of Trade had offered his s?rvices in the dispute, 
and therefore the appointment of a special committee to deal with the 
matter was deferred until Mr. Askwith, K.C., had conferred with the 
men. 


Llanelly.—On July 19 Llanelly & District Electric Lighting & 
Traction Сов treamweys were formally opened. Messrs. Balfour, 
Beatty & Co., who constructed and equipped the line, were com- 
plimented by the local authority's representatives on the sxtisfectory 
work done ond the straightforwerdness of the whole of the negotia- 
tions. 


London County Council.—On Tuesday sanction was dot to the 
following loans for electricity supply :—St. Marylebone, £4,331, 
Woolwich £4,841, Hackney £4,364, Islington £5, 500, and Poplar 
£34,995. 

New Tramway Proposal: s.—The recommendations of the Highways Com- 
mittee, authorising the Council to promote legislation in the next session 
of Parliament for the construction of seven new tramway lines (particu- 
lars of which were given in the last issue of THE ELECTRICIAN) was 
agreed to. 

Loughborough.—The Council have received sanction to a loan of 
£2,200 for the electricity department. 

Of this amount £1,930 is for turbines, &c., and is repay able in 19 vears, 
and £270 for instruments and apparatus, in 15 years. 


Luton.—The salary of the electrical engineer (Мг. W. Н. Cooke) 
has been increased from £400 to £450, and that of the chief assistant 
(Mr. H. A. Kell) from £140 to £165 per annum. 


Melrose (Scotland.)—The Town Council hes granted the eppli- 
estion of the Electric Supply Corpn. for consent to the erection of 
overhead wires from Melrose to Gattonside end Darnick. It has 
been practically decided to erect г power station to supply electric ity 
to St. Boswells, Newtown, and Bowden. 


Newcastle-Emlyn.—The Council last — eccopted the offer (f 
the local electric light company to light the whole of the urban area, 
including Aberarad, for one year from July 25. 


Railway Electriflcation.— Mr. H. Cosmo O. Bons or stated at the 
meeting of the S. E. & Chatham Railwey Cos. on Friday thst their 
euditor considered thet the electrification of the Brighton Compeny's 
lines had hed only а small effect as regarded competition with the 
South-Eastern Co.’s lines. The question of electrifying the North 
Kent lines had been before the board, but he did not think thet, in 
itself. the electrificstion of the lincs from Dartford to Charing Cross 
or Cannon-street would pay. | | | 


Reigate.—An unopposed inquiry wes held last week into the 


Council's application for 851ction to è loan of £8.400 for additional 
generating plant, &с. 


Rosyth.—It is stated that schedules were uel on n Saturday for 
the contrects for the erection of a power station in connection with 
the naval base et Rosyth. The cost of the power station is estimated 
at about £250,000 out of the total of £3,500.000 expected to be the 
бобо ce, pits] expenditure on the Rosyth naval base. . The contractors 
for the work sre Easton, Gibb & Co., who are sub- letting the contract 
for the power station. 


Southampton.—The Northam mein is to PT doubled at 2 cost of 
£1,156. ond mains are to be extended in the Bassett district et à cost 
of £155. 

Sanction has been received to a loan of £5,700 for enlarging the trunk 
mains to Portswood and Shirley. 

The borough electrical engineer (Mr. H. F. Street) has been instructed 
to obtain prices for a condenser and an air pump. 

The Tramways Committze will pat in hand the work of extending the 
loop at Hightield-road. 


Southwark (London).—The Council lest week adopted an estimate 
of £4,456 required for the electricity Hore and decided to 
t ору to L. C. C. for 2 B loan. 


Stoke-on-Trent.—The Federated Council have been notified by 
the L.G. Board. in reference ts the Council'a eppliestion to borrow 
£60.000 for electricity supply, thst forms! sanction hes been given 
for £13.094 for lying cables. but deferring s»action for those portions 
of the loan required for buildings and plant. 


Sunderland.— The Electricity end Lighting Committee have 
entered into г 10 yeers’ contract for supply of electrical energy to 
the Sunderland Shipbuilding Co. 


Swansea.—'The Rural District Council is recommended to adopt 
electric lighting for Birchgrove on the terms arranged last year with - 
Mr. Evan Lewis. Е | | "EN 
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Trackless Trolley Traction.—A deputation from Edinburgh Council 
is to go to Leeds and Bradford in inspect the rail-less trolley system 
of traction, with a view to considering its suitability for Edinburgh. 

Keighley Corporation have asked Bingley Council’s consent to the 
running of rail-less trolley cars through Bingley to Nab Wood, and 
Bingley Council have decided to ask Bradford Corporation if they are 
disposed to run tramways or rail-less trolley cars to Bingley. 


Walthamstow.—On Thursday lest Mr. T. C. Ekin held a L.G. 
Board inquiry into the application of the Council for permission to 
borrow, amongst other sums, £5,149 for an additional feeder cable, 
and £1,485 for a branch feeder and stoneware conduits, 

Mr. Spurr, the Council's electrical engineer, said the demand in one 
area up to June last was 117 per cent. in excess of the demand last year. 

Coun. POLLARD srid that the electrical undertaking had been the 
making of the town from the industrial point of view. 

Mr. English supported both applications on behalf of the Property 
Owners’ Association. 

Wimbledon.—On Tuesdey an inquiry was held into the Council's 
appliestion for sanetion to borrow £7,459 for giving s supply of 
electricity to Maldens and Coombe. 


Wireless Telegraph Notes.—It was announced lest week that а 
captain and lieutenant (Messrs. Brenot and Menzrd) of the French 
Army had ascended from the military school at St. Cyr on a Farman 
biplane fitted with a new type of apparatus for wireless telegraphy. 
500 metres over Rambouillet (which is about 35 miles from the 
Eiffel Tower) Evolutions were carried out, and a message of 22 
words sent to the Tower, whence it was retransmitted to the War 
Ministry. An interesting feature of this transmission was that the 
message was also transmitted to Fez гла to Metsinez (Morocco). 
The apparatus employed is said to weigh only 21 kilogrammes. 

The Freneh military authorities announced last week that regular 
wireless connection had been established between Paris and Fez 
(Могоссо.) 

It is announced that the Australasian Wireless Со., Ltd.. has 
been formed at Sydney to take over the undertaking of Australasian 
Wireless (1909), Ltd., including patent rights for Australasia and 
British possessions in the South Seas, factory, plant. stock and 
installations, for £15,000 in 6 per cent. preference shares, £20,000 in 
ordinary shares. and £10.000 cash. 30.000 shares of £1 have been 
publicly subscribed, making the issued capital £65,000. The com- 
. pany has contracted to supply 2 high-power stations in the Common- 
wealth, 2 high-power stations in New Zealand, and 5 low-power 
stations to the steamers of the Union в.з. of N.Z., A.U.S.N. Co., 
Huddart, Parker & Co., and Howard Smith. The company 
operates the Telefunken system. 


Workhouse Lighting.— At a meeting of York Guardians last week 
it was reported that a communication from the York city electrical 
engineer had been received stating that an extension of the electric 
Bupply mains was proposed, and asking guardians to adopt electric 
power and lighting at the workhouse, Estimates are to be pre. 
pared. | 

Worthing.— A L.G. Board inquiry was held by Mr. Н. В. Hooper 
on Friday into the application of the Couneil for permission to borrow 
£4.950 for extensions of buildings and plant at the electricity works. 
It is proposed to put down two new 125 kw. generators driven by 
Diesel oil engines. 


Sports.—The annual sports of the Croydon municipal tramway 
employés took place last week, when some good sport was witnessed. 

Mr. J. Hammond won the Club Mile Cycle Handicap and the Tantalum 
Cup presented. by Siemens Bros; Dynamo Works; П. С.С, Tramways 
( Belvedere) beat the P. Division of Police in the final of the Bovril 
Challenge Shield tug of war and ^' walked over " for the Tramways Cup 
tug of war. The tramways military band was one of the attractions, 
and the Mayoress distributed the prizes. 


COLONIAL AND FOREIGN NOTES. 


American Telegraphic Matters.—We are informed that the Postal 
Telegraph Co., which is the American Landline System of the Com- 
mercial Cable Co., has written an open letter to the Attorney-Generel 


of Texas setting forth :— 

That a monopoly and combination in violation of the Anti-Trust Acts 
of that State has been brought about by the Western Union Telegraph 
Со. and the American Telephone and Telegraph Co. and their subsidiary 
companies, with the effect that 83 cities and towns in Texas and surround- 
ing States, each having more than 1.000 population, have been cut off 
from telegraph competition, besides a much larger number of smaller 
towns, that competitive telegraph offices have been closed in 23 cities and 
towns in those States, and that the Postal Company is building into that 
territory as fast as the lines can be constructed. The Postal Company 
have already reached Dallas and Fort Worth and is far on the way tv- 
wards Galveston and Houston, but in the meantime Texas, Oklahoma, 


Arkansas and parts of three other States are practically without compe 
tition in telegraphy on account of this combine. 

This open letter, we learn, is in response to an inquiry by the Attorney. 
General, who is investigating the subject in accordance with a resolution 
of the legislature of Texas. Tne open letter ends as follows: " We can 
maintain offices in all of your chief cities and towns, and intend to do so, 


Г and you may rely upon it that when we open offices in those cities and 


towns they will stay open and will not pass under the control of the Bell 
Company or the Western Union. We shall not enter into any combina. 
tion, neither shall we sell out. The Mackay interests are entirely able 
to take care of themselves and are strongly intrenched in finances, organi- 
sition and fast serviee, and are not afraid of what seems to be the crushing 
out campaign of the combine." 


Australasia.— Mr. G. T. Elder has entered into a contract to supply 
electrical energy for lighting Mudgee (N.S. W.). 


Perth City Council have had а report prepared by Mr. H. Edmiston on 
routes which could be followed in providing nn electrie tramway service 
to supplement that owned by the Perth Electric Tramways (Ltd.). The 
report deals with 134 street miles (= 18 miles single track), and th» esti- 
mate includes £40,090 for rolling stock and various sums for car-shed, 
workshops, feeders, overhead equipment, &c.. the total expenditure being 
£179.394, exclusive of cost of land (if any) and preliminary and legal ex- 
р?па°в and street widenings (if necessary). 

The Courts have sanctioned the proposal of the Mortlake (Victoria) 
Butter & Chees> Factory to instal electricity generating plant to snpply 
current for their own us? and also for public lighting. An Order in Couneil 
has been applied for. | 


The action brought by the Ore Concentration Co. (1905) and the 
Australasian Ore Concentration Synd. against the Sulphide Corpn. for 
alleged infringement of the Elmore process, has been dismissed with 
costs. 

Mesars. Lincolne and MeDougall are preparing plans, &e., for the elec- 
tric lighting of Rutherglen (Victoria). ` 

The Minister of Publie Works has authorised the erection of electric 
cranes at Carrington Wharf, Newcastle (N.S.W.) 

The Electrical Employés Union (N.S.W.) are applying to the Wages 
Board for the following amendments of the Boards’ award of June, 1910: 
Men on shift work on private installations, if required to work on public 
holidays, to have two week's leave annually on full pay, and if they work 
on holidays in addition to ordinary working days that they shall be paid 
at time-and-a-half rates, and that men who attend to steam and electric 
plants combined shall be paid 11s. a day. 

Conditions are being arranged for supply of electricity by the Tallan- 
gatta Butter Factory to Towang Shire Council for lighting Tallangatta. 

Мг. W. G. T. Goodman, chief engineer and manager of the Muncipal 
Tramways Trust of South Australia, has been appointed to report on the 
proposal to construct an electric railway from Hobart to Huon (Tasmania). 

The acting Premier of Victoria, the Hon. W. A. Watt, has promised 
to submit to Parliament a scheme for the electrification of the Melbourne 
suburban railways. 


Bolivia.—A hydro-electric plant is being equipped to supply the 
town of Oruro with light and to work the new electric tramways to 
the villages on the outskirts. 

The first Dies] engine in this district was ordered by Mr. T. JJ. Hooper, 
M.E., for the Berenguela mines ; a second of 350 н.р. is being erected for 
Мг. 8. Patino's Uncia mines, and a third (150 n.r.) has been ordered by 
the Electric Light Co. of Cochabamba. . 

The question of obtaining water- power from the rivers beyond Спеа t» 
supply electric power to all the mines in the distriet has been considered, 
but was found to be too costly. 

А Freneh firm of contractors has asked the Bolivian Government to 
contribute £150,000 towards the cost of construction of a metre-gauge 
railway to connect Sucre with Potosi, a distance of about 136 miles. Itis 
proposed to use electric or petrol driven cars both for passengers and 


goods. 


Brazil.—The Sao Paulo Tramway. Light & Power Co. (a compan У 
incorporated in April, 1899, under the laws of the State of Maine, 
U.S.A.) exploits certain concessions for running street railways and 
for supplying electricity for light and power in the city of Sao Paulo. 
À considerable proportion of the capital was subscribed in the United 
Kingdom. 

The company utilises a waterfall of the Rio Tiété (23 miles from the 
city), which is capable of developing up to 60.000 H.P., and electrical 
energy is transmitted to the city by overhead cables. The company ewn? 
105 miles of tramway, and supplies current for lighting to over 5,000 cus- 
tomers, using some 72,000 8 c. p. lamps, and power to over 500 customers 
using nearly 15.000 н.р. The working of the company has been success 
ful from its inception, and good dividends have been paid. For 1910, 
after having paid a dividend of 13 рог cent., £200,000 was placed to 
reserve and £273.000 carried forward. 

Abundance of hydraulie power is one of the most, valuable natural 
assets of the state. The principal falls are the Rio Grande (600,000 н.р.), 
Rio Parana (447,000 n.r.) Ко Ticté (159.309 n.r.) Rio Juquery 
(50,000 H.P.) and Rio Branco (15.000 n.r.) ; total 1.271.300 H.P. Геге 
are also a large number of lesser falls, giving a further aggregate o 
1,000,000 H.P. The water power already utilised is about 80,000 H.P. 


Canada.— А ‘‘ Standard " correspondent states that supply from 
the Winnipeg municipal power plant will be available this month, 
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Negotiations are proceeding for the purchase by the Municipality of 
all the company's franchises—street railway, electricity, gas, &c. 

It is expected that the Winnipeg hydro-electric generating station at 
Point du Bois will be working by Aug. 15, and that electrical energy will 
be transmitted to the receiving station in the city on that day. Mr. 
Chace, the engineer superintending the construction work, thinks the 
regular supply to customers will commence from two units of the power 
plant on Sept. 15. These first two units will generate about 4,000 H.P. 
each, According to present estimates three further units, making a 
total of about 20,000 н.р., will be ready and in commission by Dec. 1. 


Copenhagen.— The Municipal Council took over the working of 
the town electric tramways on Tuesday. | 


, 


Cuba.— According to the ‘‘ Engineering News " а concession has 
been granted by the Cuban Government to the Cienfuegos, Palmera 
& Cruces Electric Power & Rly. Co.. to construct approximately 
450 km. (280 miles) of reilway, to build dams, impound water and 
generate electricity. 

The railway will have numerous branches to various sugar planta- 
tions on the south side of the island and will touch Rodas, La Isabella, 
Santa Clara, Caribarien, Salamanca, Placetas, Nazarene, Fomento and 
Zaza. Included in the concession is the right to use the public highways 
and to acquire private property where necessary. The concession 
further grants the use of all publie waters on the Hanabanilla and Negros 
Rivers, where a hydro-electric plant will be erected to furnish motive 
power for the railway. № duties are to be levied on machinery or 
supplies imported inthe operation ог construction of the line. 

Franee.— Frequent electric trains running in г tunnel 12 miles 
long, called the Gelerie de la Mer, bring coal down from the mines of 
the Charbonnages des Bouches-du-Rhone et Gardanne to Саре 
Pinéde into the port of Marseilles, end immediately over this tunnel 
at Les Avgelades a German firm (of Neuhausen) have established a 
factory for the extraction of alumine (carbonate of aluminium) from 
bauxite. The work can he carried on under best conditions. ав coal 
is raised through e well from the tunnel, 2nd water, electrical energy 
(from the power station at Janet) and caustic soda (from the Solvay 
works at Les Salins de Geriud) сте ell within easy reach. 

The Provence shi pyards established 11 years ago are thoroughly 
equipped with electric power. 34 ships were launched during 1910, one 
vessel being of 11,829 tons displacement and 538 ft. in length. 

On July 21 ә new lew wes published suthorising Paris city 
authorities to borrow £9,600,000 for the completion of the Peris 
Metropolitan Railwey. | | 

Germany.—British Consul В. Bernal, at Stettin (Pomerania), 
reports 28 follows :— 

Electric power stations are boing erected in various parts of this pro- 
vince to supply towns, villages, estates and farms with electric light and 
power. Several of these stations are already working. They will be of 
great assistance to small farmers and artisans requiring power at a cheap 
rate, but there appears to be some doubt whether large landed pro- 
prietors will benefit to a similar extent. Up tothe present steam engines 
have been used for agricultural purposes ; it has, however, latterly been 
found that the cost of electric power is considerably higher. Current 
required for a threshing machine of average size is said to cost 2s. 1d. per 
hour; larger machines as now used would cost about £1. 5s. to £1. 10s. 
рег 10 hours, Steam engines on the other hand consume about 7 ewt. 
of conl during 10 hours and 1 ewt. to 2 ewt. more when driving the larger 
threshing machines. For heavy agricultural machinery the steam engine 
would therefore be the more economical. 

Mr. Berne! does not give his authority for these figures. nor other 
essential details, 


Italy.— A new law was recently published allocating 3,210,000 lire 
(£128.400) for extensions to the State telephone system. Provision 
is included for the establishment of international lines as follow: 
Rome-Milen-Simplon, Turin-Milan, and Genoa-Milan, for commu- 
nication with Germany ; Milen-Swiss Frontier (Chiasso) and Milan- 
Swiss Frontier (Nimplon), for direct communication with Bile and 
Zurich. 

The concession for the construction and working of an electric 
railway between Domodossola and the Swiss frontier has been 
formally awarded to Sig. J. Sutter. 

The Societa anonime Elettrica della Sicilia Orientale has practically 
completed its plant for the supply of electric power in the Catania 
district of Sicily, and the Société Anon. Tramways et Eclairage 
Electriques à Cetane is about to construct an electric tramway (in 
which the first.mentioned compeny із elso interested) between 
Catania and Acireale. 

South Africa.—The Postmaster-General of Southern Rhodesia 
recommends the erection of two additional copper telegraph wires 
along the railway from Salisbury to Bulawayo and Ramathlabama. 
at a cost of £20,000. He also proposes to introduce the double wire 
system in lieu of the existing single lines in the Bulawayo telephone 
Bystem. 

Spain.—Don Isidro G. Lastra has applied to the Publio Works 
Department, Madrid, for a concession for the construction and work- 
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ing of an electric tramway from RENTERIA to the French frontier 
(province of Guipúzcoa). 


Switzerland.—4A consular report from Davos says that for some 
years activity has been shown in utilising the water power of moun- 
tain streams. About 17 years ago this source of power was used to 
supply the whole of Davos with electric light, small local installations 
having been at work for some years previously. The last few years 
have been marked by extraordinary development in this direction. 
In 1909 two mountain streams in the canton were employed to furnish 
electricity to Ziirich—a distance of about 120 miles, at a cost of over 


£600,000, and during 1910 several new electricity works have been 


projected—two in the Engadine Valley, one at Sils, one at Bernina, 
and one in the Albula Valley. The Bernina scheme has been actually 
begun. 

It is intended to run a branch line of the Rhaetian Railway, ope- 
rated by electric traction, from Bevers to Schuls—the first step in the 
conversion of the cantonal railway network. 

The “ Berliner Tageblatt," says the work of the Swiss Commission for 
studying the electrification of the Swiss railways is progressing rapidly, 
and that a report will be published shortly dealing chiefly with the 
electrification of the St. Gothard Railway. The first route on which the 
electric service will be established is the Erstfeld-Biasca line. Capital 
expenditure is estimated at £800,000. 

Trade with Brazil .—The Brazilian sub-section of the London 
Chamber of Commerce has presented to the Brazilian Minister in 
Great Britain a petition stating-— 

That at a meeting of Brazilian merchants held on Feb. 3, 1911, а 
resolution was unanimously passed expressing strong disapproval of the 
growing practice in connection with Brazilian trade af systematically 
undervaluing and misdescribimg by means of fictitious invoices merchan- 
dise and machinery shipped to Brazilian ports ; that this practice involves 
a considerable loss of revenue to the Brazilian Government, and is 
detrimental to the legitimate interests of those merchants who refuse to 
undervalue or misdescribe goods exported from the United Kingdom to 
Brazil; and that many of the other leading Chambers of Commerce in 
the United Kingdom, France and Germany, have contirmed the existence 
of the practice complained of, and have expressed in communications to 
the London Chamber of Commerce their strong condemnation thereof. 
The petition concludes by asking His Excellency to represent to the 
Brazilian Government the desirability of taking such steps as may be 
found possible to repress the practice complained of. 

His Excellency has replied that a communication has been made to the 
proper department of the Federal Government. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Barnstaple.—The accounts of the electricity supply department 
for the year ended March last show capital expenditure £32,581 
(increase £396), of which £6,536 has been repaid. 

Revenue was £4,700, working and general expenses were £3,259, grosa 
profit was £1,441, interest on debt required £857 and on overdraft £121, 
and instalment of principal repaid was £1,010, total 51.938, во that there 
was a deficiency for the year of £547, of which £200 has been transferred 
from general rate and the debit balance of £347 carried forward. Units 
generated were 347,581 (compared with 308,644 in previous year), 83,161 
(79.240) were supplied to public lamps and 193,725 (157,142). ‘There are 
30 ares and 183 osrams for public lighting. "The total maximum demand 
was 255 kw. (219 kw.). 

Barrow-in-Furness.—The accounts of the electricity department 
for the year to March last show capital expenditure £115,478 (in- 
crease £008), of which £30,167 has been repaid. 

Income was £14,435 (against £13.266 in previous year) and gross profit 
£8,028 (against £7,384). After providing for interest and sinking fund 
there remained £706 (against £229), which has been placed to renewals 
fund. Tne combined maximum load was 951 kw. (925 kw.), and the 
combined load factor 14:99 (13-95) per cent., the traction load factor 
being 23-26 (22-03) on the 150 kw. generator employed. The units sold 
were 1,249,163 (1.130,092). There are 88,979 (83,419) equivalent 30 
watt lamps connected, and the units sold per lamp (exclusive of traction) 
were 10-9 (10-4). The average price obtained for the total supply waa 
2-717d. (2759d.) per unit. Fuel cost 0:404d. (0-420d.) per unit sold, 
works costs were 0-909d. (0-012d.) and total cost (exclusive of capital 
charges) was 1:231d. (1:249d.). 

Birkenhead.—The income of the electricity department for the 
year ended March 31 was £25.826, including £20,542 from the sale of 
current by meter. and £40,26 from the tramways department, the 
balance being made up of motor and meter rental, &c. 

The working expenses were £15,281, leaving a gross profit of £10,545. 
Interest and dividends on stock, &c., absorbed £5,082 and sinking fund 
£4,171 and after paving bank interest, income tax, &е., the balance 
(£952) was transferred to the district fund. The capital expenditure is 
£160,368, an increase of £2,889. 

Bootle.—The accounts of the electricity supply department for 
the year to March last show capital expenditure £115,393 (increase 
£765), of which £38.380 has been repaid. 

Revenue was £20,413, working and general expenses were £10,256, 
gross profit was £10,157, to which is added £394 income tax. £51 in- 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


terest on moncy at deposit and 17s. 94. interest on free wiring accounts. 
Interest required £2.507, repayment of principal £2,044 and sinking fund 
£2,255, reserve fund was increased by £2,300, to £11,078, and £1,500 has 
been applied to reduction of local rate. Units generated were 3.341.031, 
sold to public lamps 291,229, by contract 1,250,534, by meter to private 
consumers 1,498,950. There ar» 493 public lamps, including 174 aves. 
The total maximum demand was 1,461 kw. 


Carlisle.—The accounts of the electricity department for the year 
ended March last show сари] expenditure £87,933 (increas? £17,573), 
of which £25,746 has been redeemed. 

Revenue was £14,833, and gross profit was £8,768 (increas? £849) and 
net profit £3.346 (increase £296). The report of the city electrical engi- 
ncer (Mr. S. Т. Allen) says production costs, including management, rates 
and taxes, &c., but not capital charges, were £1,136 higher than those of 
the previous year (Increase 24 per cent.). but the units sold increased 27 
per cent., and the coal cost 10 per cent. more per ton. Interest and in- 
stalment of debt increased £486. Power units sold increased by 372.875, 
public lighting by 611 and miscellaneous 3,115, while private lighting 
decreased by 22,125 and tramway supply by 4.262, the total sold being 
1,049,211 out of 2,076,793 generated. The decreas? in lighting units is 
due to the иза of metal filament lamps, although there is a steady in- 
creas? in the number of lamps connected, and over 2,500 were connected 
during the year. Motors of 768 n.p. were connected during the year. 
Fuel per unit sold cost 0-26d. (against 0-24d.), and total works costs were 
0-85d. (0-874.). 


Eecles.— The accounts of the electricity department for the уелт 
ended March show сое expenditure £55,508 (increase £4,266). of 
which £6,704 has been redeemed. 

Revenue was £10,107 and gross profit £4.536, and after providing for 
capital charges, income tax, &c., and transferring £90 to capital account 
for excess expenditure, there was a surplus of £965, which has been 
placed to reserve. Units sold were 425.878 to private consumers, 761,285 
for tramways and 97,225 for public lighting. 

Heywood.—The accounts of the electricity deportment for the 
year ended March show capit»! expenditure £32,070 (increase 
£3,684), of which £14.945 has been терг. 

Revenue was £4,962 (against £5,037 in previous year) working ex- 
penses were £3,713 (£3.480). gross profit was £1,249 (£1.5507). But 
interest and sinking fund contributions required £1,901 (against £1,433), 
во that the deficiency for the year was £652. In the report of the elec- 
trical engineer (Mr. Jas. Stott) it is stated that the interest and sinking 
fund on the last extension are included for the first time in the accounts. 
The units generated were 686,036 (against 674,228 in previous year). and 
91,794 (95,705) weve supplied for publie lighting, 170.853 (69.766) to 
motors, and 418,889 (504,757) for traction. The decrease in consumption 
for private lighting is caused by the installation of metal filament lamps 
and the traction demand by reduced service and careful driving. Coal 
cost 0:534. (against 0:57d.), and total working expenses were 1:22d. 
(1:23d.). The average price received was 17714. (1:78d.) per unit. The 
financial result of the year's working was due to the amount of capital 
the department has to repay in three years, and Mr. Stott considers it is 
scarcely equitable treatment for the E. G. Board to say that such а sum 
must be provided in so short a time, as the plant which has been cast out 
was not unworkable, but small and uneconomical. 

The capital expenditure on the tramways 15 £66,624 (including £22,947, 
the amount of award to the Bury, Rochdale & Oldham Tramways Со.), 
and the loans extinguished and the mortgage sinking fund amount to 
£7,409. Revenue was £10,064 (£11.207). working expenses were £7,515 
(£8,339), gross profit was £3,449 (£2,863), interest and. sinking funds 
required £4,853, showing a deficiency of £1,404. Passengers were 
ә 084.306 (against 2,181,751). car-miles 275,064 (288,057). and units used 
4 13,389 (504,757), or 1:52 (178) per car- mile, 


Ilford.—1n presenting the annual report of the electricity under- 
taking for the year ended Merch Зі Мг. Philpot stated last week 
that the mechanics! stokers hed acted во efficiently thet while 
147.000 more units had been generated the cost of coel had only 
increased by £5. £2,009 more had been received from their con- 
sumers than in previous years. The undertaking hal been in 
existence just 10 years. Up to date they had borrowed £181,090, 
and had repaid £37,000 of capital. 

King's Lynn.—The capital expended on the electricity undertaking 
at March 31 last was £50,766, an increase of £280. 

Revenue was £6,983 (against £6,856) and working expenditure £2,569 


` 


(£2,508). 


meters and £300 to district fund in relief of rates. Units generated were 
525,520 (against 502.321). supplied to publie lamps 129,311 (132,193), 
supplied for private ligating by meter 211,412 (191,669) and by contract 
5,871 (5,070) and to motors and heating 132,163 (128.219). The total 
number of (equivalent) 8 c.p. lamps connected is 36.816 (increas^ 2,000). 
The maximum supply demanded was 345 kw. (330 kw.), and the com- 
bined load factor 15-84 (17-41). ‘ne total hors2-power of motors con- 
nected is 411 (355). Fuel cost 0-44d. (0-45d.) per unit, works costs were 
0-90d. (0:924.), total costs were 1:294. (1-31d.), or 2:994. (3:15d.) including 
capital charges. Total average price obtained was За. (3-04d.) per unit. 


Marylebone (London).— Тһе 2^2»untà of the electricity department 
for the year ended March 153% злом cxpitel expenditure £2,081,160 


(increase £23,884), of which £153.359 has been repaid or provided for 


repayment. 

Revenue was £176,318 (against £166,572 in previous year) and gross 
profit was £125,878 (£121.669). Interest and special charges absorbed 
£75,052 (against £76,514), provision for repayment of loans £33,738 
(£36,673) and the net profit was £12,089 (£8.482). Coal cost 0-268d. 
(0-288d.) per unit sold ; generation costs were 0-432d. (0-493d.) and dis- 
tribution 0-150d. (0-139d.), total working costs 0-901d. (0-9614.). Capital 
and special charges were 2-226d. (2-52d.) Total connections, in kilo- 
watts, at March last were 20.643 (against 19,084 at March, 1910), includ- 
ing private lighting 14,992 (14,737), motors 2,486 (2,117), heating and 
other uses 2,771 (1,972), publie lamps 393 (258) and street lighting by 
private lamps 1 (nil). Units generated were 15,881,452, supplied to 
public lamps 1,397,585 and to private consumers by meter 10,939,371. 
total sales being 12,336,956 (against 10,776,459). 
3.516 incandescent lamps for publie lighting. Maximum load was 
8,333 kw. Expenditure on sales and publicity department for the year 
was £19,171 and the amount received for sale of apparatus, hire purchase, 
hire and maintenance, £16,959. | 

The report of the Electric Supply Committee is that electric cooking 
ranges can now be offered which are reliable and strongly competitive in 
running cost with other forms of cooking apparatus. ‘The department 
bears the cost of negotiating agreements and contracts with consumers 
for all purposes, and there is frequently no income to s2t against the cost, 
when, as is often the cas», the actual work goes to wiring contractors, but 
the main object is achieved, which is increased income from sale of current. 
Several agreements have been concluded which overcome the practice of 
farming out the supply of electricity by landlords of flats, which confined 
the tenants to the us> of electricity for lighting only. This has thrown 
open a wide and lucrative field for the introduction of * other uses ” of 
electricity. Consumers who have accepted the * telephone " system of 
charging are consuming electricity for heating and cooking in ever-in- 
creasing quantities. The figures relating to the sale of apparatus and 
work done for consumers show a substantial margin over prime cost, 
although they include apparatus sold and work done for contractors 
builders and the Council, on which the margin is small. The results show 
that the statement that the department cuts prices and competes unfairly 
with contractors is, it is understood, without foundation in fact. 


Stoke Newington (London).—Lest week the Electric Lighting Com- 
mittee reported thet the accounts of the electricity undertaking 
showed that h»4 Schedule IL. of the egreement with the North Metro- 
politan Electric Power Supply Co. been in operction during the yee: 
ended March 31 lost, ә profit would have been secured to the Council 
of £223. 85. 3d.. efter payment of all working end manegement ex- 
penses and loon ehlsrges ; and thes the total repsyments of loan? et 
March 31 were £3,610. 135. 1d., snd the Committee recommende 
that notice to terminate Schedule I. of the agreement at Merch 3l, 
1912, be given to the company. Consideration of this propos M, 
which, if ected upon. will place the entire ms2^1ement oad coaten 
of the undertsking in the hands of the Borough Council, wes deferred 
until the September m^eting. 


Wolverhampton.—The accounts of the electricity supply end 
tramway undertakings for the year ended Merch 31 were recently 
approved by the Council. 

The total revenue of the electricity department was £49,935 (against 
£40,791 in 1910) and included £45.047 from the sale of current for private 
and public lighting and power. The expenses were £26,460, apune! 
£20,429, and after allowing £250 for bad debts. the gross profit was 
£20,225. Interest and sinking fund required £15,222 (£14,762) and after 
paying income tax (£140), &c., the net balance was £5,231 (55.297). 
12,981,989 units were generated and 10,818,089 units were sold : 196,918 
units supplied to the publie lamps, 8,165.344 to private consumers RE 
power and light and 925,192 by contract and 1,530,635 to the tramways 
department. Phere are 62 are and 231 incandescent lamps (against 62 
and 207 respectively) forstreet lighting. The maximum load was 491 2kw. 
(4,180 kw.) and the equivalent of 249.620 30-watt lamps (224,071) 18 
connected. The decrease in the net profit is attributed to abnormal ex- 
penditure on repairs and maintenance, wages and material on capital 
account charged to revenue. renewals of plant and reduction in price о 
current for traction, and under the circumstances the result of the years 
trading is considered very satisfactory, as the works costs were 0-557d. 
against 0-5624. There was an increase of 40 per cent. in the units sold 
for power, 17:6 per cent. for private lighting. 5 per cent. for traction, and 
2-6 per cent. for public lighting. The increase in revenue from private 


Total expenses were £5,949 (£6,018) and the net profit was- 
£1,034 (£838), of which £280 has been transferred towards expenditure on ` 
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lighting is extremely good and was the largest since 1903. The number Tenders are invited up to Sept. 5 for the supply of (a) 10,000 
of new consumers connected was the largest in the history of the under- protectors and (b) sundries to the Postmaster-General's Department 
taking. During the year £807 excess expenditure on eapital account in VICTORIA. Tender forms and specifieations at the Commonwealth 
was charged to revenue, as were £687 for house services and £210 for Office, 72 ОРЕ Londen: S.W. See an advertisement. 


“free " wiring. In future the Committee will allocate all future expen- 
diture on * free ” wiring to tevenue or reserve fund. Motors of 769 н.в. 
were added during the year, and, apart from the im portant contract with 
Messrs. Bayliss, Jones & Bayliss, the demand for power is advancing very 


satisfactorily. 


The receipts of the tramways undertaking were £49,710 (against 
£45,500), including £48,611 passenger receipts and £298 from parcels. 
The expenses were £28,892 (£27,585) and the gross protit was £20,818 
(£17,915). Interest was £7,714, and after paying income tax and other 
items and crediting interest on investments, the balance was £13,113. 
The repayment of loans and sinking fund required £4,847, and £4.118 was 
placed to renewals and £2,023 to reserve fund. and the balance (£2,125) 
was devoted to relief of rates. 10,646,802 passengers were carried (against 
9,670,657) апа 1,126,607 (1,030,720) car-miles run. "һе gross capital 
expended is £277,410. The Committee are pleased with the reduction 
of 0-268d. per car-mile in the total working costs (6-1554. against 6-4234.) 


for the year. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The го: Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 153. 9d. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a han ly 
form. These are included in the 101: Big Blue Book, 
making it the most complete work of the kind ever 
published, 


TENDERS INVITED. 


Th? Commisstoners or Н.М. Works лхо PuBLIC BUILDINGS are 
prepared to receive tenders for the supply of electrical accessories 
for three years from Sept. 1 next. Forms of tender and particulars 
from th» "torekeeper, Н.М. Office of Works, 12, Lambeth Palace- 
road, Х.Е. Tenders by Friday Aug. 18 to the Secretary. Н.М. Office 
of Works, Storey's Gate, London, S.W. See also an advertisement. 


The Council of the County Borough of West Нам invite tenders 
for (a) water tube boilers, (5) coa! handling and discharging plant, (с) 
5,000 kw. turbo-alternator, with condensing plant, (4) river service 
pipe-work, (e) centrifugal pumps, (f) 750 kw. converter (two-phase 
to d.c.). Specification, form of tender, &c.. from Mr. H. H. Couzens, 
engineer and manager, 84, Romford-road, Stratford. Tenders to the 
town clerk, Mr. Fred E. Hilleary, Town Hell, Stratford, E.. by 10 a.m. 


Thursday, Aug. 3l. See also an advertisement. 


The asylum of the Lancashire Asylums Board, WHALLEY, near 
Blackburn, is in course of erection, and the Committee of Visitors 


will shortly be prepared to let the contract for the electrical plant. 
&c. Contractors must send names and addresses by Aug. 7 to Mr. 
Harcourt Е. Clare, clerk to the Committee of Visitors, County 
Offices, Preston. See also an advertisement. 

Tenders are invited up to Sept. 26 for the supply of telephone 
material and 30 miles of telephone с» е to the Postmsster-General’s 
Department in Vrcronta. Specifications, forms of tender, &c.. from 
the Commonwealth Offices, 72, Victoria-street, London, S.W., See 
also an advertisement. 

Tenders are invited for the supply of a desicestfing plant, to the 
Postmaster-General's department іп New SouTH Waves. Forms of 
tender, specifications, &o.. may be obtained from the Commonwealth 
Offices, 72, Victoria street, London, S.W. Зее on advertisement, 


Вгвміснам Corporation require tenders by noon Aug. 18 for 
erection of à tramway depot in Whitmore-street. Hockley, Birming- 
ham.  Perticulors from Mr. А. Rowse, King’s Court. Colmore-row, 
Birmingham. 

ABERDEEN City District Lunecy Board want tendera by 5 p.m. 
Aug. 14 for electrical and other works in connection with the егес- 
tion of & new steading on Nether Kingseat Farm, Newmachar. 
Plens, &c., with Messrs. D. & J. В. M'Millen, 105, Crown-strect, 
Aberdeen. 

Tenders are invited by the FARNHAM Gas & Evectricity Co. for. 
the supply and ercetion of two high-speed Diesel oil engines coupled 
to two 90 kw. alternators with direct-coupled exciters, piping, tanks, 
overhead traveller and accessories, and main high-tension switch- 
board. Specifications, &c., may be seen at, but not obtained from, 
the offices of the consulting engineers (Messrs. Handcock & Dykes), 
11, Victoria-street, Westminster, S.W., and obtained from the 
Secretary, to whom tenders by noon Aug. 16. 

BRUMBY and FnopiNGHaAM Council require tenders by Aug. 11 
for supply and erection of poles, lamps, wires, &c., for lighting the 
streets electrically. Specifications, &c., from the Council Offices. 

WARRINGTON Electricity end Tramways Committee require 
tenders by noon, Aug. 9 for & motor-driven induced draught fan. 
Specification, &с., from the Borough Electrical Engineer. 

The Metropolitan Water and Sewerege Board, BRISBANE (Queens- 
lend) require tenders by noon Jan. 30. 1912, for supply end erection 
of (alternstively) two or three units of pumping plent (including 
power generating plant), to deliver 6.000,000 gallons of water at an 
elevation of 400 ft, per day. Forms from the Agent-General for 
Queensland. 

Tenders are invited for the supply of 530 a.c. meters, 495 d.c. 
meters and 133 maximum demand indicators to the City of MEL- 
BOURNE, Australis. Copies of specitication, conditions of contract 
and form of tender from the agents for the City Council (Messrs. 
Mellwraith, MeKacharn & Со. Propy, Ltd.), Billiter-square Buildings, 
London, E.C., to whom tenders are to be sent by noon Wednesday, 


Aug. 9. | 
Tenders are invited (up to Aug. 15) for the supply of (a) 80,000 
insulators and (5) indiarubber covered wire to the Postmaster- 
General's Department in VICTORIA; up to Aug. 16 for cable, 
conduits, c.i. pipes, iron poles, insulators, wires, &с.; up to Aug. 23 
for the suppiy of letter box fronts to the Postmaster-General's 
Department in QUEENSLAND; up to Aug. 23 for telegraph, telephone 
and electric lighting material to the Deputy Postmaster-General in 
New SouTH WALES; and up to Aug. 30 for supply of porcelain 
insulators, copper wire, sleeves, &c., to the Postmaster-General's 
department in SOUTH AusTRALIA. Specifications, &c., from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. 

Tenders are invited up to Aug. 23 for the supply of telegraph 
and telephone material to the Postmaster-General's Department in 
SOUTH AUSTRALIA. Specifications, &е., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. 

The Metropolitan Water and Sewerage Board, Albert.strect» 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complcte units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary. 


WELLINGTON (N.Z.) Corporation require tenders by 4 p.m. Aug. 24 
for supply of a motor power waggon and accessories for the electric 
tramways department. Gonville and Castlecliff Tramway Board, 
Ridgway-street, WANGANUI (N.Z.) require tenders by 4 p.m. Aug. 14 
for supply of overhead tramway material, feeders, &c. Conditions, 
&c., can be seen at 73. Basinghall-strect, London, Е.С. Represen- 
tation in New Zealand is necessary. 

The Municipal Council of Всрареѕт, Hungary. require tenders for 
the manufaeture and supply of plant for a steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5.000 kw. each), 10,000 volts 50 cycles. boiler equipment 
for mechanical output of 5.000 kw. with reserve, pipeline, central 
switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant. Specifications, &c., can be obtained 
at the Presidial Section of the Council, 9: IV., Varosh'iz-utea 
16, II. 1, Budapest. Tenders by 11 a.m. Sept. 30. 

Tenders are wanted by Aug. 15 for the equipment of electric power 
works, and the provision of a system of telephones and an clectric lift, 
at the Danviks Hospitel. Ѕтоскногм. Specifications from the Flek- 
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triska Radfragningsbyran, Rosén och Waldenstrim, Regerings- 
gatan 20, Stockholm, on payment of deposit of 55/6. 

Tenders will be received at the Town Hall, SvzRAN, Russia, on 
Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. ! 


The time for the reccipt of tenders by the Ministry of Public 
Works. Constantinople, for an electric power and tramway concession 
for JERUSALEM, i3 extended to Sept. 13. Specifications (in French) 
can be seen at 73, Basinghall-street, London, Е.С. 


The Publie Works Department. Madrid, will receive tenders on 
Sept. 20 for the concession for the construction of the RENTERIA 
electric tramway. 

Tenders will be received at the Electricity and Water ОВ сев: 
BREMEN. on Aug. 14 for supply of transformers. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders for 
roadwork and platelaying, exclusive of supply of rails and special 
treckwork in connection with the construction, on the overhead 
trolley system, of trsmwzys from Brixton-road to Herne-hill, via 
Effra-road and Dulwich-roed. (The tenders also contain provision 
for certain paving works outside the tramway tracks in connection 
with street widenings elong the route). 

‘Tramway works. 


e 118,104 


Paving works. 


Kirk & Randall (arceptid) 9 0... £9,004 11 10 


Dick, Koft Ж ОЛКО ОГОО 13.020 4 6... 3,623 16 2 
Géo. Wimpey СО oerte наза кыйды 18,4407 61... 9.250 2 2 
A N Coles uocis tee ca v vus ite wis 1900 7 10... 9,681 0 3 
John Mowlem & (Со... . 19846 15 8... 9.002 5H 
W. Underwood & Во... иене 20,681 0 4... 9.962 7 5 
Chief engineers estinate........LLsuuuuee. 19.616 0 0 9500 7 1 


London County Council have also received the following tenders for 
the execution of the roadwork апа раб Таут, exclusive of supply of 
rails and special traekwork. in connection with the adaptation and recon- 
struction, on the underground conduit svstem of electric traction, of the 
tramways in Seven Sisters-road, between Stroud Green-road and Green- 
lanes, in Green-lanes and Southgate-road, &с. (The tenders also contain 
provision for certain paving works outside the tramway tracks in con- 
nection with street widenings) :-- 


Tramway works. Paving works. 


John Mowlem & Co. (accepted) ...... ... £66,646 2 2... £5,347 0 8 
Kirk & Ramlal ssion . 67.015 00... 5.616 6 0 
А. №. Coles, Ply mouth........... —— . 67.686 13... 5,50 17 2 
Diek, Kerr & Со, acere ones — ... 67120 15 0... 5,788 19 6 
William Underwood & Bro................ 80,505 19 6... 5,444 13 10 
Chief engineer's езбїтзайе.................. 68.727 9 5... 5478 5 7 

London County Council have also authorised the expenditure of à sum 
not exceeding £400 for supply and laying of points, crossings, &e., for 


special trackwork in connection. with the Hammersmith- Harlesden 
tramways, andthe points, crossings, &c., are to be obtained from Had- 
field's Steel Foundry Со. and laid by Geo. Wimpey & Co. 

London County Council have sealed a contract with the British 
Westinghouse Klectric & Mfg. Со. for supply of standard type controllers, 
electrical interlocking gear and additional cables for 100 double-deck 
electric cars at £6,390 (including an allowance to be made by the com- 
pany of £195 in respect of 10) sets of existing controllers and switches). 

London County Council have also accepted the tenders of Buck & 
Hickman (£1,565, 12s. 10d.) and Pollock & McNab, Ltd. (£524) for supply 
of plant and tools for the central car repair depot. 

Southampton Council h«s received the following tenders :— 

Surface condenser: Willans & Robinson (accepted) 4730; Mirrlees 
Watson Со.. $720; John Musgrave & Sons, £775; (Cole, Marchent & 
Morley, £806 ;. Richardsons, Westgarth & Co., £860. For a 200 kw. two- 
phase synchronous motor: Electric Construction Co. (accepted), £655 ; 
British Westinghouse Co., £670 ; British l'homson- Houston Co., £714; 
Maudsley's Ltd.. £760; Lancashire Dynamo & Motor Co., $847; Dick, 
Kerr & Co., $953. 

Swindon Council have accepted the following tenders :-— 

Tudor Accumulator Co., battery, £1.482 and £119 per annum for 
maintenance; Chloride Electrical. Storage Co., automatic reversible 
traction. booster and switchgear, £1,020; Electrice Construction Co., 
three-wire hand-rezulated booster, £275. 

“Commercial Intelligence " announces that the following were the 
tenderers, through their local agents, for the supply of 21 miles of 
waterproof electric cable to Shanghai Municipal Council : — 

| Felten & Guilleaume Carlswerke (accepted): Arnhold. Karberg & Co. ; 
General Electric Co. ; United States Steel Products Co. : Bergmann Elec- 
trical Works; W. T. Henleys Telegraph Works Co. ; Union Cable Co. ; 
British Insulated & Helsby Cables ; Callender's Cable & Construction Co. ; 
Siemens Bros. & бо. ; and Dr. Cassirer & Со. 


© At their lest meeting. Holborn (London) Council formally accepted 
the joint tender of the Gas Light & Coke Со. end the Metropolitan 
Electric Supply Со. for street lighting at £7.654 per annum, 

Luton Council have placed an order with the Hudson Economiser 
Co. for a cooling tower at £637. 10s., and that of Hayward, Tyler & 
Co. for a motor-driven feed pump at £120. 
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King’s Norton Council have placed an order for the supplv and 
Іон of eleetrie cables with Callender's Cable & Construction Co. 


Eccles Council has eccepted the tender of Korting Bros. for supply 
and delivery of а motor-driven centrifugal pump at £185. 


The tender of Babeock & Wilcox has been accepted by Selford 
Council for the supply and erection of & water-tube boiler, super- 
heater and meehenice! stokers at £2.025. 


Gloucester Electricity Committee have accepted the tender of 
Drysdale & Co. for г circuleting pump at £135. 

The tender of С. Suckling & Со, (at £65) has been accepted for 
wiring the Hendon hospital. 


Peterborough Council have accepted the tender of G. Andrews & 
Co. for electric light fittings for LineoIn-ros4d schools, 

Bridlington Council have placed an order with A. С. Dickins for 
electrical fittings for the St. John-street schools 


York Council heve accepted the tender of Collender'5 Co. for h.t. 
cables at £2,640, 


The contract for the elcetric lighting at Victoria Hospita! exten- 
sion, Burnley, hes been secured by Мг. В. В. Beattie. 


Belfest Corporation have sccepted the tender of the Rees Roturbo 
Mfg. Co. for г circulating pump. and that of the Worthington Pump 
Со. for a motor-driven vir pumn. 


Wireless Telegraph Contract.—The '' Marconigraph " states thet 
è contract has been entered into by the Marconi Wireless Telegraph 
Co. and the Itelian Government for the erection by the company 
of а 60 kw. station in the vicinity of Rome. 

The building, masts and material are being supplied by Marconi's 
Wireless Telegraph Co., the erection of the masts being carried out 
through the intermediary of the Italian agency. Six towers in iron and 
wood of the Coltano tvpe are being erected, two each being 75 metres 
high, and the remaining four cach of 45 metres in height. These will 
support a multiple wire T aerial of a total length of 360 metres; the 
surface occupied by the aerial will be about 14,000 sq. metres, The 
Italian Government are erecting the building, which will contain engine, 
power, battery and operating rooms, stores, waiting and staff rooms, and 
the necessary adjuncts. 1n the engine room, which will have a floor 
space of 32 ft. by 25 ft., there will be installed duplicate 50 в.н.Р. Diesel 
oil engines, each driving, Бу means of a belt, а 30 kw. continuous current 
dynamo,” Two 32 kw. low-frequency inductances will be provided for 
regulating the frequency of the discharge circuit to the value necessary 
for the number of sparks adopted, and, in addition two 32 kw. high- 
tension transformers will be installed to transform the alternating 
current by the group of generators to the required voltage for tlie 
condensers. The receiving apparatus will consist of a valve receiver 
adapted to receive all words comprised between 2,650 and 6,500 metres. 
In addition to the valve receiver, a magnetic detector will also. be 
furnished. The station is to test to Poldhu, and will have a normal 
power of 32 kw., and overload up to 100 kw. The exact arrangement of 
the plant for this overload has not vet been determined. 

Commonwealth Contracts.—The Postmaster-General’s Department 
in New South Wales heve aceepted the following tenders :— | 

Western Electric Co., telephone switchboard cable; Gibbs. Bright & 
Co., paper-insulated lead covered cable. The following are success а 
tenderers for the supply of telephone, telegraph and electric light mate- 
rial for 1911 :—Western Electric Co., Jas. Paton & Co., British Insulated 
& Helsby Cables, General Electric Co., Noyes Bros., W. T. Henley s 
Telegraph Works Co., В. J. Connolly, W. G. Watson & Co., Lawrence & 
Hanson, British & Foreign Indent Co., Siemens Bros. Dynamo W оти, 
India Rubber, Gutta Percha & Telegraph Works Co., Bullers (hte) | 
Е. G. King. Haes & Eggers, Vacuum Oil Co., British Ever Ready Electric 
Co., Acme Bolt & Nut Co., Thornton & Watson, Williams & Co.. Theodore 
Zwicker & Co., В. Johnson, Clapham & Morris, Geo. Cradock & Co., C. 
Brownlow, and H. A. Burnside. 

The Victorian Railways Department have accepted the tender of 
Alfd. Adams & Co., for 50 electric bells, £179. 7s. 6d. 


BUSINESS NOTICE. 


Mr. Henning Proe, engineer and importer of clectrical plant and 
other machinery, has opened offices and showrooms at 343. Rent- 
street, Sydney, N.S.W. 


Summer Holidays—The works and offices of the Electric & 
Ordnance Accessories Со, (Ltd.), Aston, Birmingham, will be closet 
from the evening of Aug. 4 till Aug. 14. 

The Delston offices ənd stores of Siemens Brothers Dynamo 
Works will be closed from Aug. 7 to 12. 

The White Electrical Instrument Co. (formerly Electrical Dept. of 
Jas. Pitkin & Со.). Clerkenwell, London, give notice of closing from 
Aug. 7 to 12. 

The works end offices of the Crypto Electrics! Co., Bermondsey- 
street, London, will be closed from noon Aug. 5 until Aug.l4. 

In each case г smell staff to deal with “ urgent " matters will be 
ret ined. 


Sales by Tender.—O wing to their taking supply from the Distr ict 
Council, the directors of the Rugby School Electric Lighting Co. 
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invite tenders for 100 в.н.р. and 75 в.н.Р. Crossley gas engines, two 
Tullis belts. 50 kw. Mordey and 35 kw. Brush elternstors (with 
exciters), 2.000 volts, 100 periods, Dowson gas plant, five cooling 
tanks, boiler, switchboard, instruments, ges meter and sundry 
transformers and meters. Tenders to Mr. А. E. Donkin, Iverley 
House, Rugby. by Aug. 19. The plant езп he seen by appointment. 
See advertisement. 

Pursuant to an order of tho High Court, tenders are invited for 
the purchase of the undertaking carried on bv Е. А. Glover & Co. 
(Ltd.) (in liq.) at Vine-strect, E.C., and Maclis?-road, Kensington, 
London. and at Windsor (as Windsor & District Electrica! Co.), 
Slough (as Slough & District Electric Lighting Co.), and at Caver- 
shim, together with the stock-in-trade, works, plant. &е., at the 
London businesses and branches. Tenders by noon of Aug. 31 to the 
receiver (Mr. А. К. Whinnev. С.А.), 45, Frederick s- place, Old Jewry, 
London. E.C. Particulars and conditions, with forms of tender, 
from the Receiver, and of Messrs. Mills & Мошеу. solicitors. 38, 
Lincoln's Inn Fields, London, W.C. See also an edvertisement. 

Patents Development.—The proprietor of patent No. 29,363/1904, 
for ** Improvements in and relating to electrical measuring instru- 
ments " desires to enter into arrangements by way of licence and 
otherwise for ensuring the development and practical working of 
same in this country. Apply to Messrs. Haseltine, Lake & Co., 
Chartered Patent Agents and Consulting Engineers, 7 and 8, South. 
ampton-buildings, Chancery-lane, London, W.C. 

The proprietor of patent No. 18,842/1907, relating to “ Means for 
receiving intelligence communicated by electric waves," wishes 
to dispose of the patent or to grant licences. Applications to 
Messrs. Cruikshank & Fairweather (Ltd.), 65 & 66, Chancery-lane, 
London, W.C. 


“The Journal.’’—Part 208 of the “Journal” of the Institution of 
Electrical Engineers is now ready. price 5s. Particulars of contents 
are given in an advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A dividend is to be paid to creditors of John D. Cerlmark, elec- 
trical engineer, 402, High-street, West Bromwich. Claims to Mr. 
А. S. Cully, 191, Corporation-street, Birmingham, by Aug. 12. 

Alfd. Sitch, electrical engineer, &е., 77. Breecknock-roed. London: 
has been adjudicated bankrupt. | 


A meeting will be held on Aug. 14 at 2, Coleman-street, London* 
E.C., to receive an account of the winding up of the Buchholtz 
Reversible Turbine Synd. Ж 


‚ On Tuesday meetings of creditors and contributories were held 
in the liquidation of J. G. Childs & Co. (Ltd.). Hawthorn-road, 
Willesden Green, N.W. 

Mr. Н. E. Briss, senior assistant official receiver, reported that the 
statement of affairs showed unsecured liabilities £20,640, assets valued at 
£3,410. ‘The receiver appointed on behalf of a debenture holder for 
£5,000 estimated the assets at £2,000 or 2.500, and it did not appear 
likely, therefore, that the unsecured creditors would receive апу dividend. 
The company was forme} in Dec, 1991, to take over the business of 
electrical engineers previously carried on by J. G. Childs. The purchase 
Consideration was about £7,300, of which £5.300 was payable in shares. 
The trading of the company had resulted in a loss throughout, the total 
during the company’s existence being £15,000. Certain patents taken 
out by Me. Childs relating to wind turbines were considered to be valuable, 
and he did not think those patents were included in the estimate of 
assets. The liquidation was left with the О.К. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Notre. —The wndermentioned Applications (except those marked t) are not open to 
public inspection until alter acceptance of Complete Specifications. Those marked ? are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk ts affixed, 


May 29 1911. 

12.788 BALL & LINGARD. Electric telegraph insulators and the like. 3 

12,828 Sutra, MajoR & SrEvENs, Major & Kennard. Electrical reversing apparatus 
for remote control. | 

12.860 Barton & Sons & Harper. Fittines for electrical conduits. 

12.828 Dunton. Signaling devices for telephon? systems.” 

12.907 Peitcuarp. Telephonic relays. 

12,918 B.T.-H. Co. & Е. WHtrAKEx. System of electric distribution. 

12,919 B.T.-H. Co. & |. WaLLACE. Electric switches. 

12,920 B. T--H. Со. (С.Е. Co, US) Casting copper articles, 

12921 А'гсемвІмЕ ELEKTRICITATS-Ozs. Systems of electric motor control. (Conven- 
гоп date, 27/510, Germanv.)* 


May 30, 1911. 
12,923 Perry. Electrical heating apparatus. 
12,941 RusssELL & Saunners. Electric solenoid railway carriaze and safe lock. 
12,954 WILKINSON. Electric resistances for electric heating and cooking apparatus. 
12,955 Brush EvectricaL ENGINEERING Co., SatisBURY & Mitts. Electric conductors 
Fy А ша apparatus and method and means of sealing same into quartz and 
ike, 


12,976 AKTIESELSKABET HovLANDS RADIOTELESRAF. Electric condensers. (Conven- 
tion date, 1/6/10, Norway.)* 

12,978 SzuigrERsTEIN. Means for varying the inductance of electric circuits. (Con- 
vention date, 305/10, G2rmany.) * 

12,984 Moore & SyarpLow & Co. Terminals for ignition plugs, magnetos and other 
electrical connections," 

13,014 Burcess & SHAND. Discharging excess of electrical pressure. 

13,020 Marcon: & Marcont’s Wireless TELEGRAPH Co. Installations for wireless 
telegraphy. 

13.021 В.Т.-Н. Co. (GE. Co.. US) Electric conductors.* 

13,026 FRIEDREICH. Supporting devices for electric illuminating bodies. (Convention 
date, 30,5/10, Austria.)* 


May 31, 1911, 
13.037 Harris & Dee. Non-corrosive terminal for accumulators. 
13,099 RosENBERG. Generation of alternating electric current. 
13.100 SCHNEIDER. Recording and reproduction of telephone communications. — 
13,102 an Systems for electrically controlling the operation of time indicating 
evicas. 
13,103 Venner & GRIEsBACH. Automatic electric switches.* 
13,124 В.Т.-Н. Co. (С.Е. Co.. US) Arc lamp electrodes. 


June 1, 1911. 
13,142 Loncrorp & Aston. Trimming mazneto contacts. 
13,177 Srosie & Davonrorr. Electric metallurgical furnac?s. 
13,213 Мі ме. Electric wiring of buildings. 


* June 2. 1911. 

13,245 ELECTRIC & ORDNANCE ÁccEssORIEs Co., GARNER & Сомамз. Pole shos: of 
maeneto-electric machines for ignition purposes in connection with internal 

RAE combustion engines. 

13,266 Влугву, jun, & Woop. Electrical accumulators. 

13.272 EARNSHAW. Life guard for use on tramzars and such like. | 

13,282 Marks. (Gans & Goldschmidt Elektrizitats G:s.m.b.H. and Martin Kaul, Ger- 

‚ы. Many.) Apparatus for effecting the autoznatic forming of metal filaments for 

AA electric incandescent lamps. 

13,285 Hummer. Electric lighting of staircasss.* 

13.299 Lare. (U.S. Light & Heating Co., U.S.) Batteries.* 

13,315 COMPAGNIE FOUR LA FABRICATION DES COMPTEURS Er MATERIEL D'USINES А 
GAz. Electric current limiting apparatus. (Convention date, 11/11/10, 
Franc?.) 

13,335 ELEKTROCHEMISCHE WERKE С.м.в.Н. & Котне. Producing disc-like flaming 
arc; for carrying out gas reactions. (Convention date, 87/10, Germany.)* 

13.338 CREESR & ARON. Electrically operating time-indicating devices. 

13,341 СкАЕВЕ & Leursacu. Switch for electric illuminating devices." 


June 3, 1911 


13.362 М№звет. Electrical machines. 
13,403 BRAbBURY. Electric resistance furnaces. 


June 6, 1911. 

13.430 Perry. Wind power electric storage installation or apparatus. 
13,459 TURNBULL, jun., & Homes. Regulating the voltage of electric eenerator:. 
13,469 Turner & WILKINSON. Controlling apparatus for electric motors... 
13.477 Hirst & Амсогр. Automatic regulators for dynamo-electric machines 
13,483 VicugAULT & HEBERT. Magnetic compound.* 
13.490 Luv. Maeneto-electric lamp apparatus.* 
13.492 KRYSHTOFOVICH. Transmission of electric power. 
13.509 TwiosER. Holders for shades or globes of electric and other lamps 
13.522 ALHORN. Transformers for continuous current.* | 
13.524 Scumtot. Spark plugs. (Convention date, 9/6/10, United States.)* 
13.525 RIcHARDSON. Manufacture of filaments for electric incandesce;t lamps 
13.561 Tate & MONKHOUSE. Arc lamps. 
13,570 В.Т.-Н. Co. & Рошоск. Regulators for dynamo-electric machines. 
13,571 В.Т.-Н. Co. & WEpMoRE. Electro-maenets. 
13.573 Вівісневт & BLEICHERT. Remote controlling means for electric trolleys.* 
13.574 BLEICHERT & BLEICHERT. Remote controlling apparatus for electrically actuated 

travelling winches and the like.* 


June 7, 1911. | 
13.601 Roose & FiNLAY. Intercommunication telephone systems with secrecy. 
13,604 Ferra. Thermo-electric generators. 
13,605 Ferra. Generation of electric current. nn 
13.615 RICHARDSON. Manufacture of filaments for electric incandescent lamps. * 
13,623. ScHAEFFER. Air propeller driven by electric motor. (Convention date, 2/7/10, 
Germany.)* | 
13.641 STEINBERGER. Telephone mouthpieces. (Convention date, 13/6/10, U.S.]* 
13,647 NETTENSTROM. Power transmission. * | | | 
13,648 ЗтилЕ. Electrical switch or operating devices. (Convention date, 20/7/10, 
Germany.)* | 
13,650 В.Т.-Н. Co. & Younc. Regulation of electric generators driven at varying 
speeds. 
June 8, 1911. |. |. 
13,662 Hatt. Timing apparatus for magneto-electric ignition, 
13,685 Copp, Electro-mechanical cut-outs. . 
13,705 BoscH. Magneto-electric ignition machines. (Convention date, 27/8/10, Ger- 


many.)* Я 
13,707 Siemens Bros. & co. (Siemens & Halske Akt.-Ges, Germany.) Electrical 
measuring instruments of the dynamometer type.* 
13,715 SucuriNG & Ororr. Thermo-electric batteries. * 


June 9, 1911. 

13,750 Howarp. Metallic armouring for insulated electric cables. 

13,758 Ѕмітн. Portable electric battery lamps. 

13,782 Pare. Manufacture of electric accumulator electrodes and means for use therein. 
13,808 Кореск. Electro-deposition of metals. (Convention date, 10/6/10, Austria.)* 
13,817 GEBRuDER SIEMENS & Co. Electric arc lamp electrodes. (Convention dat», 

29,6/10, Germany.)* 
13,830 SM Electric circuit controlling devices. (Convention date, 10/6/10, 


June 10, 1911. 

13,877 SitgMENS SCHUCKERTWERKE Ges. Spesd regulation of polyphase seri2s motors. 
(Convention date, 10/6/10, Germany.)* 

13,881 ROSENBERG. Microphones. 

13,885 RosENBERS. Supporting a telephone гесзімег or similar instrum nt in contact 
with the ear. 

13.885 Thomas. Detachable coupling for electrical connections. 

13,887 GRAHAM. Telephone exchange switchboards and arrancements.* 

13,883 GraFton. Electric liehting of motor road vehicles and the like. 


А. June 12, 1911. 
13,905 Sayer. Maintaining constant the spesd of a dynamo or other machine driven 
from a motor havine variable spe»d. 
13,948 Bann. Telephone recziver holders. 
13,968 E Electric inductive couplings. (Divided application on 24,696/10. 
13,970 NICHOLSON & NICHOLSON. Combined track and trolley switch operating mecha- 


13,984 ORLING & OnLING'S TELEGRAPH INSTRUMENTS SYND. Relay device. 
14,987 B.T.-H. Co. (A.E.G., Germany.) Insulated electric conductors. * 


June 13, 1911. : . , 
14,005 Preston. Regulating the power of an electro-magnet by either increasing or 
decreasing the number of turns in the windings. | 
14,008 GaMBRELL & GaMBRELL. Electrical condenser charge and discharge keys and 


the like. 
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14.032 ВАЕвсик. Electric motor starters. 

14,034 Рнише$ & А. С. Сеззок. Pivot and moving system for electrical and magnetic 
measurement and detection. 

14,050 Huizer. Primary electric batteries.* 


June 14, 1911. 
14,092 Fenr. Automatica!ly actuating the track points of electric railways and the 
like, 
14,096 MiLLs. 
14,110 TUCKER. 


Tramcar trollcy-heads. 
Electrical wall sockets and the ПКа, ® 

14.123 Aron. Electrically operated time-indicatine systems. 

14,127 Siemens Bros. Dynamo Works. (Stemens-Schuckertwerke G.m.b.H., Ger- 
many.) Arc Lamps.* 

14,144 Sremens Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Calling circuit 
arrangements for automatic and semi-automatic telephone exchanees.* 

14,148 Automatic ELECTRIC BLock SIGNALLING Co. & Brousson. Electrically-operated 
sienals for railways. 

June 15, 1911. 


14.175 RorrENBURG. Electrical servo and telemotors, and their modes of application. 

14,177 Dav. Electrical contact making devices. 

14.183 HEATH & Наккіѕ м, Globe or shade holders. 

14,222 MiETH. Electrically-heated vessel.* 

14.239 Soc. Anon, ELECTROMETALLURGIQUE (PRocEDES PAUL Створ). 
(Addition to 260,533.09. Convention date, 15 5,10, Franc2.)* 


June 16, 1911. 
Instruments for the measurement of electric currents and voltages. 
14.276 LEAcH. Miners’ electric safety lam». 
14.303 BEv. Electric lamp holders for electrically-illuminated siens and devices. 
14,360 VAUGHAN. Mauneto-generating machines. 


June 17, 1911. 
14,380 LEvERMCRE & Morris. Facilitating the connection of the trolleys attached to 
road cars, tramcars, and the like with the overhead wires. 
14.410 Aron & ОовмАмн. Electrically-operated time-indicating devices. 
14,432 SIEMENS SCHUCKERTWEKKE С.м.в.Н. Automatic regulators for electric circuits. 
(Convention date, 17,0,10, Germany.)* 


Refining steel. 


14.274 E«crEs. 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS, 


Distributors for electric accumulator ienition gear. (25,7,10.) 

10,717 Harris. Electric detonators for blasting. (Patent of addition not granted.) 

11,336 HEATHER. Increasing the safety of the operations of hoisting and lowering with 
Induction meters, 

13,224 Avaus Mro. Co. 
motors. 

13.325 Avams Мес. Co. (Cutler Hammer Mfg. Со.). Controllers for electric motors. 

13.335 ArL.AMs Mra. Со. (Cutler Hammer Mte. Co.) Startine devices for electric motors. 

13.453 КАЧАМ. Electric controlling and revulatine apparatus. 

13.476 M;.GEcczH & M:GE cH & Со. Electric switches. 

13.694 B.T.-H. Со. (С.Е. Co... Electrical transformers. (Addition to 13,278/04.) 

14.38) Price. Prevention of scarkine in the control of electric circuits. 

14,391 ёк Brown, BOVERI ET Cig. Alternating current commutator machinery 
(17, 0. 29.) 

14.429 HALLIWELL & JEREMIAH.  Lockine electric incandescent lamps to their holders. 

15,13) Herxins. Electric furnaces. (6./:09.) 

16,017 Shaw & Green. Detachable power handle for controllers on electric cars, cranes 
and the like. 

16,485 Littler. Quick break switch on circuit breaker applicable to arc lamp and other 
electrical circ alts. 

17,873 Штом. Means and appliances for removing and replacing electric light or like 
bulbs in their sockets. 

18.359 Dickson. Electric switches and siens. 

19.359 B.T.-H. Co. (С.Б. Co).  Alternatiny electric current motors. 

19,532 Esser & HcrokRINSoN. Electric hettine of motor cars, cycles, and other vehicles. 

19.795 City ок LENDON ELECTRIC LIGHTING Со. & PEaRD. Зиррогипи and raising and 
lewerine lamps. 

21,011 B.T.-H. Co. (С.Е. Co., US) Electric voltage reyulation. 

21.157 Си.веят Arc Lame Co. & Dowr grt. Electrodes for arc lamps. 

21.522 SrgiGHT & WaAtMsLEY. Hanzers or ears for overhead electric wires or conductors. 

21.922 Dunne. S:condary Batteries. 

22013 SIEMENS ё HALSKE AkT.-GEs. Telephone exchanee circuits. (29,1,10.) 

22.642 WirtLIAMSC Н. Fire trivade and like electric alarms. 

22.652 WESTINGHOUSE METALLFADEN GLUHLAMPFENFABFIK Ges. Metallic filament 
electric lamps. (6 10 09.) 

22.959 NEUHOLD. Automatic telephone systems. (3 910.) 

24216 Mayes. Electric incandescent lamp cap. 

24,828 Тномкзон. (Wirth, Bock & Knauss.) Anparatus for stopping and returning 
to the initial poation eloctrically-opecrated mechanisms. 

24.818 Меме. Inctinable electric lamp supports. (26.10 У.) 

25.2)5 Bauer. Pioluciune X-ray pictures and appliances there for. 

25.502 AITKEN & Britton [INSULATED ё Hetspy Caries. Telephone switchtoards. 

27,174 $2. Мкр yei, Priestley & Cie. Susp:nslon chain for Шей pressure electric 
transmission wires. (5 4 10.) 

27.206 Siemens & Harske Акт,-СЕз. Automatic telephone circuits. (20 11.09. 

27,223 GARONER & FERGUSON, Apparatus for causing electrical impulses for transmis- 
sion to a distàanz s» 

27,850 Siesens & HALSKE Акт.-Сез. 
tributors. (9 12 39.) 

28.657 Dr. Pav MEYER Акт.-СЕз. & Конн. Mercury contact electric switches. 

28,834 Rasmussen. Composition for the use of electric insulating and other commercial 
purposes. 

29 463 GESINSER. Automatic electric heat control. (22 12,29.) 

29.505 Зонмиот. Are lamps. (20 12°09.) 

29,709 Suita & Kaatz. Incandescent lamp regulator. 

29,726 Crompron & C^. & Burse. Converting electric currents for supplying electric 
motors. 


1,893 51мм. 


(Cutler Hammer Mfg. Co.). Starting devices for electric 


Telephone excnanzss wit! automatic call dis- 


1911 SrgciFiCATIONS. 
132 LouogcKke & IMPERIAL Lamp Works (Bs nibo wu) Отор. 
filaments for electric lamps 
741 Моол. (Kortinv.) Are lamps. 
96 Juiius Рїптзсн Акт.-Се$. Electric lichting plant for railway trains. (17,1 10.) 
1.037 Penrose. Ета] switches. 
1.076 Lasnis & Gyr. Electricity meters. 
2,242 лч н. Азии conducting structures for wireless teleeraphy and telephony. 
2 13.) 
2.259 MEHNE. 
rus lights. 
520 Tears. Electric lamp switches, 


Ze 
2 


Manufacture of meta 


Time switches for controlline electric circuits and for turning on and off 
(Patent of addition to 14,052 09.) 
(4 2 10.) 
Electric switches. 
2 PattinG. Electric furnace tor treating vases. 
3.705 Sun Erectricar Co., РАМНО & Swretsree. Electric switches, 
3.747 Serton-Jones. (Qosterreichizche Duimler-Motoren Gzs.). Surports for electric 
conductors or rai-less track systems. (Divided application on 27,798, 10. 
29.11.) 
3.947 GIRARDEAU. Radio-telecraphic plant. (1.12 10.) 
4.077 Gamrer. Facilitatins the packine of marretic material. 
5.248 Dr. Екісн F. Hutu Ges. & Нікссн. Apparatus for use in wireless telegraphy. 
(3.8 10.) 
6.3360 К-киимо & MATHIESEN Акт.-Сеѕ. Alternatine-current arc lamps. (29,3 10.) 
6.733 KORTING & MarutE3oN Ачг-Сяз.  Alternatinz-zarrent arc lamps. (29,3, 10.) 
9.815 ScuALLER. Electric incandescent Татр. 422/410.) 
10,722 ScHorr & Gen. Electrolytically measuring electricity. | (23/5/10.) 
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COMPANIES’ MEETINGS AND REPORTS. 


——«» ————_— 
Anglo-American Telegraph Co. (Ltd.) 


The half-yearly meeting was held on Friday, Mr. F. A. Bevan presiding. 

The SECRETARY (Mr. Y. H. Wells) read the notice convening the 
mecting and the auditors’ report, 

Tae CHAIRMAN then said this was the half. yearly meeting at which 
all the directors had to do was to put before the shareholders their report 
and statement of accounts for the past half-year. But there were matters 
of very great interest and importance alluded to in that report, and there- 
fore he should go into оз» matters which had occupied. for so long a 
time the attention of the board, and which had been the subject of a 
great deal of comment in the Press and of talk among the shareholders. 
Before doing so he would remark upon the great falling-otf that there had 
been in the receipts for the past half-year аз compared with th» cores youd. 
ing half-year. l'as ВА усл receipts, compared with thos of the corre- 
sponding half. year, had declined to the extent of £87.000. Owing to 
the Westera Union Со. having come to the conclusion. that under the 
Sherman Trust Act the pooling agreement cf. ISS2 was invalid, from 
March | last they had ceasid to receive from the Westera Union Co. the 
amount of trafic that they had hitherto been in the habit of receiving. 
They had therefore since that date ceased to hand over this traffic to the 
Anglo-American Co., and thus they had earned £37,000 less. That showed 
the immens? importance of keeping on the best of terms with the Western 
Union. A great deal more than half the Company s traflie aros? on the 
other side of the Atlantic, and it was in the power of the Western Union 
with their enormous ramifications throughout the Continent. to ро" 
of that traffic as they pleased. So long as there was a pooling agreement 
it did not matter whether the traffic came by the Anglo-American line 
or by the Western Union. but directly the pooling agreement ceased to 
take effect, the Western Union, having in the mezsntime laid a further 
cable which enabled them to carry the traffic they had not been able to 
do before, took а lirger proportion for th ns Ives: For some months 
before this occurred the Anglo-American Со. had been negotiating with the 
Western Union for a new agreement. He hoped that in a few days the 
arrangements would be complete, and then the shareholders would be 
specially called together to consider it. The principal terms were that the 
Westera Union should take the lease of the Anglo-American Co.'s cables 
for 99 years. That involved the purchase by the Anglo-American Co. of the 
new cable laid down by the Western Union Со. nat would absorb the 
greater part of their renewal fund—at least £700,000, ог perhaps a little 
more. The Western Union were to give them a guarantee of 37 percent. on 
their ordinary stock, amounting to £262,500, payable quarterly, and as the 
preferred stockholders took 6 per cent. that would leave Ц per cent. on 
the deferred stock. This meant that for 99 years the Western Union, 
which had an enormous capital, were bound to keep up their payment 
to the Anglo Co. of £262,500 a vear, They were to maintain the 
Anglo-American Co.'s renewal fund in just the same way as they had 
themselves maintained it. They were to set aside £20,000 a year, and 
the interest upon the securities in which the fund was invested. The 
management would be in their hands, but a small board would be 
retained who would act really as trustees for the Anglo-American share- 
holders. The Western Union were to maintain the cables and all the 
Company's property so that in the very unlikely ease of the agreement 
having to be broken through matters over which they had no control, 
their property would be restored to them in the same condition as far a3 
possible as it was when they handed it over to the Western Union. The 
Board believed that in the interest of the shareholders it was very desi! 
able that the agreement should be entered into. 1t must be romembered 
that the larger portion of the business of the Company originated in the 
United States, and not on this side of the Atlantic, and therefore if the 
Anglo-American Со. were to. continue. to have their fair proportion 
they must enter into some such arrangement as was now proposed. The 
security was as good as it could possibly be. Instead of having atock 
which was continually fluctuating according to the prospects of the half- 
year, the shareholders would have what he might call a gilt-edged 
security with an absolute fixed rate of interest guaranteed by one of the 
most powerful companies in the United States. Whon the Western 
Union first proposed this agreement they stated that they wished t» 
make certain improvements with regard to the байс arrangements. 
They wanted to have deferred messages at a cheaper rate. The board 
saw Very soon that the company might suffer losa through this arrange- 
ment. Now the Westera Union could make what arrangements they 
pleased. Whatever they did would bo at their own risk. Whatever 
their tariff they were bound to vive the Anglo-American Co. the £262,500 a 
year. Those were the principal reasons why the directors, after the most 
careful consideration, had thought it well to enter into this arrangement. 
It could not be carried through without the shareholders! consent. They 
would have the opportunity of considering, discussing, and voting upon 
it. He hoped the day was not far distant when the board would summon 
the shareholders to a special meeting for the consideration of this matter. 
He could not say that it was altogether what they liked, the surrendermy 
of the management to the hands of the American Co. Perhaps it was 
only a sentimental question. If they could have gone on he did not think 
they would have moved in that connection, but the pressure came from 
the other side. They had to consider not sentiment but the interests of 
the shareholders. He then moved. the adoption of the report and 
accounts. 

"ir GERALD FITZGERALD seconded. the motion, which, after a 
few brief complimentary observations from shareholders, was adopted, 
and the proceedings terminated, 
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BULAWAYO WATERWORKS & ELECTRIC LIGHTING CO. (LTD.)— The 
directors’ report for the year ended Dec. 31, 1910, states that gross profit 
from sale of electric current was £2,777, decrease £961, com pared with the 
previous year. On the company’s whole undertaking there is a total of 
£9,009 to the debit of profit and loss account. The sum now standing to 
reserve on depreciation and renewal account is £44,525. The decrease in 
revenue from the sale of electric current was entirely due to the general 
use of metallic filament lamps by private consumers, and their substitu- 
tion for carbon lamps in the strect lighting, but during the present year 
there has been a very great ex pansion of trade. 


_ CROMPTON & CO. (LTD.)—At the mecting on Monday the Chairman 
Mr. J. Trotter, moved the adoption of the directors’ report (abstracted in 
our last issue). He said the result of the year’s working. after paying 
all charges, was a less of £14,000, as com pared with £20,000 last year. If 
prices remain as they are it only required a larger turnover to earn a 
satisfactory profit. "here was a distinct improvement in the outlook of 
the electrical industry, and they were devoting themselves to Improving 
the output. Tne report was adopted. 

GREAT NORTHERN & CITY RAILWAY CO.—The directors’ report for 
the half-year to June 30 states that the total revenue was 541.844. 13s. 74. 
and cost of working £20,157, 13s. (48:17 per cent.). Trafħe receipts were 
£39.861 (against £37,011 in the corresponding half of 1910). Net 
revenue was £21,687. Os. 7d., which wasinsuflicient to meet the company's 
fixed charges for the half-year, and £1.110. 12%. 10d., has been provided 
from outside sources. The number of passengers for the six months 
including season ticket holders, was 6,323,045 against 5.960.114 for the 
corresponding period last year. 2.524 local season tickets were issued, 
against 2.289. The number of three-route season ticket holders using the 
company's line during the past half-year was 3,166, against 2,728. 

At the meeting on Wednesday the chairman (the Earl of Lauderdale) 
said that the cost of working had been at the rate of 48-18 per cent., 
against 50-12 for the sume period of last year and 51-09 for the half-year 
ended Dee. 31 last. The net revenue increased by £1,903, and although 
that did not enable the Board to meet the entire fixed charges, yet it 
reduced the deficieney from £3.163 to £1,110 for the half-year just ended. 
The conipany seemed to be on the upgrade. The recovery was naturally 
slow, but.it was satisfactory to note that in the face of the keenest 
competition they were gradually, but he hoped surely, regaining the traffic 
they had lost. That they had had this half-year to rely upon outside 
assistance for but а comparatively small sum of money was a satisfactory 
feature in the position, and should they be able, as the directors believed 
would be the case, to maintain the steady increase т the company's 
takings, the day should not be far distant when it would again be quite 
independent. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.-—A\t the mecting 
on Wednesday Mr. С.С. Macrae, who presided, said. that. comparing the 
June half-years, it was only in the years 1903 and 1904, when the present 
framway competition was not fully developed, that the number of 
27,000,000 passengers carried during that half-year was exceeded. From 
1004 there was a gradual diminution in the numbers of their passengers 
until the opening of electrical services on the South London Railway at the 
end of 1909. Since then there had been а rapid increase, and they had 
hot only regained the whole of the number lost on that section of railway, 
but during the last six months they had carried more passengers over it 
than they did prior to the establishment of the electric trams. He 
thought that showed very conclusively that electric traction on a railway 
cond mare than hold its owa in competition with electric trams, and that 
the Policy of the board with regard to electritication had been Justified. 
lhe clectrical services between Victoria and the Crystal Palace had only 
been running since May 12. but the result was equally satisfactory, At 
the end of this year, when they hoped similar services would be estab- 
lished between London Bridge and the Crystal Palace, they expected to 
attain even better results. 1t had not been practicable as yet to open 
these services because the contractors for the supply of energy had not 
been in a position to give the quantity required. They were. however, 
pushing on as quickly as possible with the works necessary for that supply, 
and they would make us? of it as soon as they could get it. The electrical 
services were also quite satisfactory from the revenue point of view, and 
the additional receipts derived from them represented nearly 30 per cent. 
of the total increase of passenger receipts, — Second-class tickets had been 
abolished on June 1, b:caus* of t^e introduction of electric traction on 

the line, 

LONDON ELECTRIC RAILWAY С0.- Capital expenditure during the 
half-vear ended June 39 amounted to £47,222. 10s. 74. Gross receipts 
amounted to £392.817. 8s. 9d., an increase of £27,193. 2s. За. over the 
corresponding half of last vear. Working expenses were £174,919. Ls. ld., 
an increase of €7,699. ds. 2d. After providing for interest and rents, and 
reserving 7,500 for contingencies and renewals, there remains 
£124,158. 3s. 74. available for dividends, and the directors recommend 
that a dividend at the rate of 4 per cent. be declared on the preference 
stock, and at the rate of J per cent. on the ordinary shares, leaving 

£14,516. 98. 7d. to be carried forward. ‘The train mileage was 2,728 961 
a decrease of 159,470, and the car-mileage was 9.254.570, an increase of 
111,514. 52,548,384. passengers were carried, against 46,665,279 in the 
December and 20,045,140 in the June half-vear of 1910. The company 
proposes to proceed with the construction of the Charing Cross and 
Paddington extensions at an earlv date. 

METROPOLITAN DISTRICT RAILWAY ,CO.— (Capital expenditure duri ne 
the half-vear ended June 30 was £88,668. 14%. 5d. Gross receipts were 
£327,170, increase £27,124 over the corresponding half of last vear. 
Working expenses were £152,741. increase £9.410. After providing for 
interest. and other charges and setting aside £10,000 as гезегуе ог 


renewals, the credit balance is £82,991. 18s. 7d., and the directors rece m- 
mend that the full dividend be declared on the 4 per cent. guaranteed 
stock and on the 4} per cent. first preference stock. The number of 
passengers carried. (including workmen and season ticket holders) was 
40,539,464, an increase of 4,359,156; the number of passengers carricd 
at workmen's fares was 7,050,800, increase 404.268; average receipt 
per passenger l:81d., against 1:864. ; train mileage 1,743.668, against 
1,666,350; and car-mileage 7,107,134, against 6,646,998. 31 new 
carriages have been put in service during the half-year; 20 carriages 
remain to be delivered by the builders, and an order has been placed for 
14 additional carriages. 

MEXICAN LIGHT & POWER CO. (LTD.)—The report for 1910 sta tes 
that during the past year the business has shown constant and satis- 
factory increases. Net revenue in gold for the year, after paying all 
expenses and fixed charges, was $1,456,612, and $149,385 from 1409 and 
$163.004 set aside from profits of 1909 to provide for the accrued divi- 
dend make $1,769,002. The directors have paid during the year 
$860,150 in dividends. The balance to profit and Joss account is 
$745,848 and the reserve account remains at $377.883. The purchase 
of the business and undertaking of the Compania Electrica e Irrigadora 
en el Estado de Hidalgo, S.A., was completed during the year, and the 
results justify the action of the board in acquiring И. A transmission 
line has been constructed from the line of the Mexican Light & Power 
Co. to the lines of the Pachuca Light & Power Co. at Pachuca, and the 
Pachuca Company is taking 9,500 n.r.. which it is selling in addition to 
the regular output from its own plants. | 

MEXICO; TRAMWAYS СО. Тһе report for 1910 states that the net 
revenue in gold after paying all expenses and fixed charges, was 
$1.417,303, added to $116,344, balance from 1909, making $1.833,647. 
During the year dividends absorbed 8931,58 1, leaving $894,066, out of 
which $250,000 have been added to reserve, and $644,066 have been carried 
forward. On Dec. 31, I910, the system consisted of 179 miles of single 
track, of which 158 miles were operated by clectricity and 21 by mules, 
the electric track mileage having been increased by 13 miles and the 
mule track reduced by fivc. 

NEW GENERAL'TRACTION CO. (LTD,)—The revenue for the year ended 
March 31 was £22,656, against £19,482 in 1910. The profit was £3,674, 
reducing the balance of loss to £21,631. Coventry Corporation have 
given notice of their intention to acquire the Coventry Electric Tramways. 
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NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, &c. 


NEW COMPANIES, 


ANGLO.BRAZILIAN POWER AND SHIPPING CORPY. (LTD.) (116,742.)— 
Rez. July И, capital £300,000 in £1 shares, to promote, purchase, apply 
for or otherwise acquire, contract for and hold, construct, equip, main- 
tain, work, lease, or let апу works in South America or elsewhere, and in 
particular factories, tramways, railways, ropeways, telegraphs and tele- 
phones (elsewhere than in the U.K.), cables, harbours, clevators, sidings, 
reservoirs, engineering, hydraulic and electric power and light works, &c., 
and to adopt an agreement with Horacio P. Viciva, relating to the sale 
of some land in the State of Parana, Brazil, with water rights. Purchase 
consideration, £270,000 in shares and £30,000 in cash. The British 
South American Financial Corpn. are to receive £100,060. shares and 
J. P. Nelson is to receive £5,000 shares from the vendor for services 
rendered in connection. with the promotion of the company. First 
directors: Horacio P. Vieira, J. P. Nelson, and J. Wolstenholme. Reg. 
office, 4, London-wall Buildings, Е.С. 

ANGLO.PRENCH WIRELESS СО. (LTD.) (117.056)— Reg. July 29, 
capital £50.000 in £1 shares, to carry on the business of electrical and 
mechanical engineers and contractors, suppliers of electricity, manufac- 
turers of and dealers in railway, tramways, clectric and other a pparatus, 


&c., to acquire certain inventions, patents, rights, privileges and other 


property relating to wireless telegraphy and telephony, and to adopt an 
agreement with Compagnie Generale Radtotelegraphique. Privato 
company. First directors are M. Sins and M. Trouchon. 

LONDON & MEXICO CONCESSIONS SYND. (LTD.) (116.939) — Reg. 
July 21, capital £20.000 in 18.000 £1 ordinary shares and 40.000 deferred 
shares of Is. each, to acquire powers for construction and operation of 
railways, tramways, telegraphs, telephones, harbours, quays, docks, and 
Irrigation, gas, electric light and power and other public works, &c., 
in relation to Mexico, Great Britain, Africa, Australia, Canada any 
British colony or dependency, North and South America, Japan, China 
and Europe. Private company. Reg. office: З, Lombarl.street, 
London, Е.С. 

PROVINCIAL ELECTRICAL CO. (LTD) (116.972) —Reg. July 24, 
capital £250 in £1 shares, to carry on the business of elvetricians, elec- 
trical engineers, manufacturers of and dealers in apparatus and plant 
for electric lighting, telephones, telegraphs, or for producing power by 
means of gas, electricity, hydraulic, steam and other means, ќе. Private 
company. First directors; W. H. Buxton, W. H. Bagley and F. E. 
Butler. 

THOMAS THORP CO. (LTD.) (116,961).—Reg. July 22, capital 
£10,000 in £1 shares (3.000 preference), to take over the business carried 
on at Victoria Works, Besses-o"-th'- Barn, Whitefield, Lancs., as “ Thomas 
Jhorp & Co." and to carry on the business of manufacturers of and 


—— 
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dealers in gas, electric and water meters and scientific instruments, 
electricians, electrical. mechanical and civil engineers, &c. Private 
company. First directors : T. 'Thorp, F. Thorp and H. Г. Thorp. 

WILSON APPARATUS co. (LTD.) (116.761.}--Reg. July 11, capital 
£900 in £1 shares (300 “ A " and 600 ©“ B ") to carry on the business of 
electricians, engineers, manufacturers of and dealers in instruments and 
apparatus used in connection with the generation, supply, accumula- 
tion and employment of electricity, &c., and to adopt an agreement with 
r. W. Wright, E. Wilson and W. Н. Wilson. Private company. 


STATUTORY BETURNS. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD. )— Return 
to March 30, gives capital аз £500,000 in 25.000 ordinary, 7.500 44 per 
cent. preference and 17.500 6 per cent. second. preference shares of £10 
each. 15.000 ordinary. 7.500 44 per cent. preference and 15,000 6 per 
cent. second preference shares taken up. £375,000 paid. Mortgages 
and charges: £187,000. 

BRIDGWATER & DISTRICT ELECTRIC SUPPLY & TRACTION CO. 

(LTD.:— According to return to May 4, capital is £20.000 in £I shares 
(5.000. preference). 12.890 ordinary and 525 preference shares taken 
up. £4,552 puid on 4,017 ordinary and 525 preference, including £10 on 
10) forfeited shares, £8,882 considered as paid on 8,882 ordinary shares. 
Mortgages and charges £12,000. 
о BROMPTON & KENSINGTON ELECTRICITY [SUPPLY CO. (LTD.)— 
Return dated Mareh 30, filed April 28, 1911. Capital £300,000 in £5 
shares (9,551 preference). 9.551 preference and 30,449 ordinary shares 
taken пр. £5 per share called up on 9.531 preference and 29,449 ordinary. 
£195,000 paid, £5,000 considered as pud on 1,000 ordinary shares. 
Mortgages and charges : МИ. 

CALCUTTAITRAMWAYS CO. (LTD.)—Return dated May 3 shows capital 
£1.402.09) in. 140,000 ordinary а nd 140.000 preference shares of £5 cach. 
137.610 ordinary and 47.295 preference shares taken up. £2 per share 
called up on 4.400 ordinary. £2. 103, per share on 8,000 ordinary. £3. 103. 
per share on. 22,000 ordinary, £9 per share on 79.430 ordinary and £5 
per share on 47.295. preference. 23 780 ordinary considered as fully 
pud. £3 per share considered as paid on 4.400 ordinary, £2. 10s. per 
share on 8.099 ordinary and &1. 103. per share on 22.000. ordinary. 
Mortgages and charges : £350,000, 

CAMBORNE ELECTRICITY SUPPLY CO. (LTD.)—Return dated June 14, 
filed July 3, 1911. Capital £10,000 in £] shares. 607 shares taken up. 
£1 per share called up. £605 paid, leaving £2 in arrears. Mortgages and 
charges: МИ. 

CEDES ELECTRIC TRACTION (LTD.)— Return dated July 11, filed 
July 15, 1911. Capital £20,000 in £] shares. 3,000 shares taken up. 
£3,000 paid. Mortgages and charges: Nil. 

EASTBRN TELEGRAPH CO. (LTD.)—Keturn dated May 31 shows 
capital £6,009,099 in £4.000,000 ordinary stock and £2.000.000 preferred 
stock. All stock taken up. £0.00 „од раа. Mortgages and charges : 
£1,895,703. 

MORTGAGES AND CHARGES. 


BURFORD ELSCTRIC LIGHT & POWER CO. (LTD) Particulars of 
£1,509 debentures. created June 10 have been filed. the whole amount 
being issued. Property charged: Companys undertaking and pro- 
perty. present aud future, including uncalled capital. No trustees. 

CUTTING BROS (LTDJ—À Memorandum of satisfaction in full on 
Nov. 10. 1910, of debentures dated June 20th, 1904, securing £4,000, has 
been filed. 

LAWPLOUGH & SON (LTD.)—Àn agreement, and a debenture issued 

urauant thereto. both dated June 29, to secure £3.000, charged on 
Albany Works, Willesden ; benefit of a licence, and the company's 
undertaking and property. present and future, including uncalled 
Holders: London Stel Castings Co. 


capital. 
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CITY NOTES. 
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MEMORANDA (Aug. 3\.—Bark rate 3 per cent. (March 9, 1911.) 
Price of silver, 214 d. per oz. Consols 77: —183 for money ; 73—78} for 
accoulls. Consols Pay Day, Sept. 1; Stock and Shares Coatinuatiou 
Days, Aug. 14 and 29; Ticket Daya, Aug. 15 and 32; Pay Days, 
Aug. 16 and 31; Mining Shares Carry Over Day, Aug. 11. 

Prices оғ METAIS (London).—Copper, carb, 56i; three months, 565. 
Lead, Ecg ish, 141—143; Foreign, 14—141. Spelter, 254—206. Tin, 
English, 1951—1954; Foreign, cash, 192! ; three months, 188;. топ, 
Cleveland, cash, 46/2, three mouths, 47/1. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—' ine directors have 
declared an interim dividend at the rate for 4 per cent. for the half-year 
ended June 20. 

BRITISH ELECTRIC TRACTION,CO. (LTD.)— The following circular letter 
bas been addressed ¢o the shareholders :— 

As intimated in the last annual report, the directors have for some 
time past had the question of a re-organisation of eapital in all Ия bear- 
ings under careful consideration, and 1 enclose а memorandum containing 
their proposals. [А lengthy memorandum accompanies the letter.] 

The chief reasons for the proposals briefly are :— 

(ч) Depreciation of some of the assets has taken place, as has been 

explained by the directors and by the Company 8 auditors in 
their reports to the shareholders. 


THE ELECTRICIAN, AUGU 
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(b) The present profits are insufficient to pay the full cumulative 
dividend on the preference shares. and arrears are accumulating 
in front of the ordinary shareholders. 

(с) А reduction of capital, which would fall on both the preference and 
ordinary shareholders, has been suggested as a Way of meeting 
the depreciation of assets, and of adjusting the rights of the two 
classes of shares. 

(d) For the reasons stated in the memorandum, however, the directors 
do not consider that а reduction of capital is in the best intercsts 
of the shareholders. 

The directors therefore recommend a re-arrangement, not а reduction, 


of capital, and they propose to continue to deal with depreciation of 
assets in the manner described in the memorandum and in their previous 
‘reports. Ву the proposed re-arrangement of capital, the preference 
shareholders obtain an advantage in regard to priority of capital, and 
waive part of their rights to future distribution of profits. The holders of 
the ordinary shares have their prospect of dividend improved, and waive 
part of their rights аз to capital. The re-arrangement necessarily 
contains rome elements of а compromise, and has presented. many 
difficulties in the equitable adjustment of its details, The directors, 
however, are satisfied that the proposals are just and fair to both classes 
of shareholders, and they unanimously recommend them for adoption. 
The memorandum requires careful perusal in its entirety, and in order 
to allow the shareholders time to consider the matter, the directors 
propose to defer holding the necessary extraordinary general meetings 
until October. 

further explanation or information by letter or by personal application 
at the offices of the Company. 


Meanwhile any shareholder who so desires may obtain 


Cuas. H. Dave, Scerctary. 
Electrical Federation Offices, Kingsway, 

London, W.C., July ЗЬ. — 
BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 


directors have declared an interim dividend of 9 per cent. (4s. 6d. per 
share), less tax, on the ordinary shares for the half-year to June 30. 


CANADA.— Amongst the companies recently incorporated by Acts of 


the Quebee Provincial Legislature are the Montreal Tramways Co. 
(capital £4.110.000), to acquire existing electric railway undertakings 
and to construct tramways In Montreal city : and the Montreal & South- 
Western Railway & Power Co. (capital £411,000). 


The “Financial News" says it is understood that with the 


transfer of the Toronto Electric Light Co. to the Mackenzie and 
Mann interests, on Aug. 1, there was to ba a change in the manage. 
ment of the company. Mr. H. H. Macrae is, it is said, to retire, an 
it is likely Mr. R. J. Fleming (manager of the Toronto Railway Co. 
and the Electrical Development. Co.) will be asked to direct the affairs 
of the Toronto Electric Light Co, This would place Mr. Fleming in 
control of all the Mackenzie and Maun electrical enterprises tbat 
furnish light and power to Toronto. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. 


(LTD.)—Tlae directors have decided to pty an interim dividend at the 
rate of 5 per cent. on the ordinary shares of the West End undertaking. 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD. )—The 


directors announce an interim dividend of 4s. per share (at the rate of 8 


per cent.), less tax on the ordinary shares for the past half-year. 
MADRAS ELECTRIC TRAMWAYS, 190% (ТР. This company's trafic 
receipts for the fortnight ended July 31 were R.23,607 (increase R.2,858). 


The aggregate from Jan. 1 was R.307.946 (inercase R.25,749). 


METROPOLITAN|ELECTRIC SUPPLY CO. (LTD.) — An interim dividend at 
the rate of 4 per cent. for the half-year ended June 30 js payable on 
10th inst. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.) —The gross 
earnings of this company during June were £220,267 (increase £25,996). 
The aggregate from Jan. 1 is £ 1,036,179 (increase £218,344). 


SCANDINAVIAN POWER SCHEME.—It is stated that negotiations are 
proceeding between German, English and Scandinavian financial in- 
{е-езёз for the amalgamation of a number of Norwezian and Swedish 
power companies in à new undertaking to be called the Hydraulic 
Power & Smelting Corpn., which will carry on zinc smelting and 
retining at 'Thallbátta and Sarpsborg, and the hydraulic power station 
at the mouth of the Tysse on the Hardanger Fjord, now generating 
57,000 н.р., and to be ultimately increased to 126,000 H.P. In Ger- 
many the Siemens-Schuckert Werke, the A.E.G. aud the Gesellschaft 
fur Elektrische Unternehmungen are said to be financially interested 
{п the scheme. The proposed capital is £1,000.002, with burrowing 
powers of the same amount. 

STOCK EXCHANGE NOTIOE3.—' lio Stock Exchange Committee have 
been asked t» app int a special settling day in and grant a quotation to а 
further issue of 37.900 £1 fully-paid ordinary shares of Marconis Wireless 
Telegraph Co. (Lt). to appoint a special settling day in a further issuc 
of 74.362 7 por cent. £1 cumulative particip iting preference shares of the 
same company, and to allow 227.011 7 percent. £1 cumulative participat- 
ing preference shares of the same company t» b» quoted. The committee 
have also been asked t» grant quotations to a further issue of £20.000 
4} per cent. Ist mortgage prior lien gold bonds of the Montrca! Water d 
Power Co., and partly paid scrip for £60,000 5 рэг cent. prior lien debentures 
of the Torquay Tramways Co. (ТААЛ 

VICKERS (LTD.)—For the half-year ended June 30 interim dividends 
have been declared of 24 per cent. (less tax) on the preferred stock and 
ls, per share (tax free) on the ordinary shares. 


Phish uade ELECTRIC SUPPLY CORPN. (LTD.)—Àn interim divi- 
end is announced for the half-vear ended June ЗӨ at the rate of 10 per 
cent. per annum (less tax), payable on Sept. 1 next. 
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The Joint Textile Committee. 
THE publication of the names of members suggested for 


the Joint Committee to consider the uses of electricity 
for textile mill driving has already given rise to much 
comment, particularly among electrical manufacturers, who, 
singularly enough, have only two representatives on the 
Committee. Among the general and special duties of the 
Committee will be the examination of witnesses drawn 
from the manufacturing element, who will presumably 
give evidence on the work done by them, such evidence 
including data and technical information gained in the 
course of each particular firm’s experience. From what we 
are able to gather in the textile districts, the manu- 
facturers are competitively rather than co-operatively 


inclined, Consequently, it is conceivable that any one: 
electrical manufacturer with a good textile connection: 
will be disinclined to give away the details of his 
ex erience to his rivals. This diffidence will apply аз 
much to a manufacturer sitting on the Committee as to 
one not doing so, and it is an attitude which can be 
readily understood. By the present constitution of the 
Committee electrical manufacturers need not be given 
seats, and certainly so small а number as two is totally 
inadequate to represent so large a body of interested 
electrical engineers. 
by the increase of this number, but rather by its decrease 
by the actual removal of the two representatives in 
question. The Committee will then have a clear road to 


| collect its evidence in a manner which will give satisfac- 
guard. Illustrated ...... 715 | 


tion to all the manufacturers alike. If some "such step as 
the above is not taken, we fear that the work of the Joint 
Committee will suffer enormously in consequence. 
——— 
Tramway Revenue. 
ALTHOUGH tramway committees may sometimes be 
impressed by an increase in the traffic. revenue per car- 
mile, it does not necessarily follow that such increase i 
always in the best interests of the undertaking, or most 
satisfactory to the passengers. This point is evidently 
appreciated by the Highways Committee of the London 
County Council, for in presenting the accounts of their 
electrie tramways last week the Committee emphasised 
the fact that the decline in traffic revenue from 11:214. 
to 11:04. per car-mile during the past year did not neces- 
| sarily indicate a decline in the prosperity of the under- 
taking; indeed, they mentioned that it had been found 
financially advantageous to increase the mileage run in 
certain instances, with а corresponding diminution i in the 
revenue per car-mile. As to what is the most satisfactory 
figure for the revenue per car-mile must be left to each 
tramway manager to determine, since № depends, among 
other factors, upon the workiug expenses, the capital 
charges and the prospect of increased revenue with 
additional mileage in each case; 114. per car-mile 
however, appears to be about the average figure reached, 
or favoured, on large undertakings in this country. It is 
worth noting, moreover, that at Blackburn, although a 
traffic revenue of 12:64. per car-mile was recorded, a 
financial deficit was shown for the year ended March 31st 
last. Our detailed analysis elsewhere in this issue of the 


The situation will not be improved - 
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past year's operation of the Manchester Corporation 
Tramways shows that the traffic revenue last year was 
11:04d. as against 10:87d. in 1909-10. This is one of the 
most successful undertakings in this country, as may be 
judged from the fact that the ratepayers have benefited to 
the extent of over half a million pounds during the last 
10 years; moreover, there was put aside out of last year's 
profits a sum of £86,250 for depreciation and reserve after 
coutributing £75,000 to the rates. The financial success 
of a few of the largest tramway undertakings only 
einphasises the disparity between different undertakings. 
Thus, the Gloucester tramways, of which the annual 
accounts have recently come to hand, have required 
assistance from the rates to the extent of £2,925. Аз the 
total traffic revenue was only £14,966, and no allowance 
was made for depreciation, the ratepayers in this case 
have to pay heavily for the convenience of the cars. 
eee eae 

Protecting High Tension Circuits. 

Wuen Mr. J. S. PECK read his paper some three years 
ago before the Institution of Electrical Engineers on appar- 
atus for protecting high-tension lines against lightning and 
similar discharges, little had been done in this country in 
that direction, and at the present time we are dependent 
to a considerable extent on American experience. Valu- 
able information on this subject has now been collected by 
the National Electric Light Association, and particulars of 
the report of a Committee of the Association and of the 
diseussion thereon are given in our present issue. 16 
appears that electrolytic arresters are coming into increasing 
favour and would be more largely employed if 1t were not 
for their high first cost and the trouble of charging. 
Their installation, however, is recommended except where 
other arresters are giving satisfaction. It is interesting to 
observe that Mr. P. M. LiNcOLN believes that better results 
вап be obtained without arresters on overhead lines if 
suspension insulators and an earth wire are used. It may 
be noted that the Committee strongly advise the use of an 
overhead earth wire, and that this shou!d be earthed at 
every support; а lightning rod placed above the earth 
wire is also recommended. It is extremely important that 
such lines should be rendered safe, and we think that 
those engineers who have studied the matter realise that 
a substantial continuous earth wire is the proper solution 
of the ditficulty. Sucha wireshould be earthed at frequent 
intervals, though preferably not at every pole. It is 
useless to employ a wire that is not capable ot carrying а 
reasonably heavy current, and the earth connections must 
not be of that haphazard variety which, we regret to say, 
is sometimes fouyd., 

— Mr OE Ou ————————————— 

International Telephone Lines.—The “Times” corre- 
spondent at Berne states that the Swiss Government has just 
announced that the Bill concerning the establishment of tele- 
phonic communication between Milan, Zurich, Basel, Frank- 
furt and Berlin has been passed by the Italian Parliament. The 
proposals for the new telephonic lines have still to be ratified by 
the authorities in Germany, [taly and Switzerland, but this is a 
mere matter of form. Tenders are to be invited for the con- 
struction of these new lines, and it is expected that the work 
will very soon begin; but as the shortest line between the dif- 
ferent places must always be chosen, a new plan of the tele- 


phonic route has to be made. The railway lines are not to be 
followed, nor are the high roads, for it is intended that the new 


Channel. 


line shall be reserved exclusively for the telephone. The lines 
from Milan to Basel and from Milan to Basel and Frankfurt will 
probably pass through the Simplon and go via Lausanne, 
whence the shortest route will be taken to Basel. It is said 
that the establishment of these new telephonic communications 
will be one of the largest undertakings of the kind to be carried 
out in Kurope next year. 


Extension of the Anglo-Freneh .Telephone Service.—A 
short time ago the Post Office laid a new and improved tele- 
phone cable in the Straits of Dover (see THE ELECTRICIAN, 
Tol. LXVI., p. 375), and this has recently been connected to 
land lines from London and Paris, thereby providing increased 
and improved telephone facilities between the two capitals. 
By the extension of these circuits to provincial towns speech 
is rendered possible between places in England and France 
which could not previously so communicate with each other. 
In order to determine the extent of the increased range, experi- 
ments have recently been carried out by English and French 
officials from а number of provincial towns on this side of the 
Before the new cable was provided no town north 
of a line connecting the Humber and Mersey could communicate 
with Paris, but in the recent trials it was found possible to 
converse with the French capital from Newcastle-on-Tyne, 
Glasgow and Edinburgh, and finally trials were made from 
Aberdeen involving a circuit length of over 900 miles. With the 
best conditions of line and apparatus, commercial speech could 
be conducted from that place with Paris. These tests will 
enable the Post Office engineers to determine what other 
English towns can communicate with France, and i t is hoped 
that а list of such towns will be published shortly. The 
increase in the range of telephonic speech has been brought 
about by means of the new telephone cable recently laid 
between England and France. This cable, it will be remem- 
bered, is fitted with loading coils which neutralise the dis- 
turbing effects on speech transmission introduced by the in- 
sulating material which must necessarily be employed when 
conductors are laid in water. 


* Results of Experiments with Francis Turbines and Tan- 
gential (Pelton) Turbines.’’—In a Paper on this subject read 
at the recent meeting of the Institution of Mechanical Engi- 
neers at Zurich, Dr. F. Prasil stated that within the last 10 years 
the Francis turbine and the Pelton wheel in the most varied 
forms of construction had quite taken the place of the older 
types, such as the Jonval and Girard turbines. . Capacities as 
high as 16,000 н.р. in single units had now been reached. The 
Francis turbine was applied with success to falls of from 1 to 
150 metres (3-3 ft. to 492 ft.) ; the Pelton wheel to falls from 
40 to 950 metres (131 ft. to 3,116 Н.). In this progress was to 
be noted not only a steady improvement in the details of con- 
struction of the turbine, but also in the efficiency of the auto- 
matic governing and the safety-mechanism. Particularly in 
modern plants with long supply-pipes апа conduits, with their 
severe specifications for high-standard reliability in the safety 
apparatus, these requirements made large claims upon the skill 
and ability of the engineers. The result had been, however, 8 
large measure of success in the production of successful designs. 
In regard to efficiency, much further advance in the future was 
not to be expected; the problem of governing could still be 
considered as not yet completely solved, since there still ap- 
peared in view a series of applications which would influence the 
turther development of this problem. The electrification of 


railways might be mentioned as one examrle. But the hope 


might well be expressed, considering the results already 
obtained, that with the help of the material and intellectual 
instruments now available, technical science would be aLle to 
find a satisfactory solution of these future, and perhaps often 
much more difficult, problems. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim .................. July 8,1909 ... — i 
Latakia—Palura  ............... May 26,1910  ... — 
Zanzibar—Mombasa ............ July 11, 1911 ... — 
Guam—Manila .................. July12, 1911 ... Aug. 4, 1911 
Cayenne— Salinas ............... July 29, 1911 ... Aug. 9, 1911 
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Arc Headlights for Electric Cars.—According to the 
** Electric Railway Journal " the new arc headlights developed 
by the General Electric Co. (U.S.A.) for electric cars embody a 
magnetite arc. The brilliant light given from these lamps when 
operated normally, insures units of high efficiency, while the 
low luminosity resulting with reversed polarity affords a most 
convenient means for dimming the glare of the lights. All the 
lamps are adjusted to operate in series on а 55U-volt direct- 
current circuit, the voltage across the arc being 80 volts and the 
current 4 amperes. The headlights for cars operating on 
suburban tracks with many curves and intersecting roadways 
are equipped with parabolic reflectors of highly polished metal. 
They furnish à broad fan beam which illuminates the track 
directly from the head of the car and 50 ft. on each side to a 
distance of 1,200 ft. or 1,500 ft. On cars which operate only 
between towns the headlight illuminates the track to a dis- 
tance of 2,000 ft., the beam being practically the width of the 
trackalone. In these lamps the electrodes automatically main- 
tain the arc at the focus of the reflector, thus eliminating from 
the duties of the motorman the trouble of frequent adjustment. 
The positive electrode consists of а stationary copper forging 
sheathed in suitable metal to prevent it from oxidising. It has 
alife of about 2,000 to 3,000 hours, and may be considered 
as“ non-consuming." The negative electrode is a steel tube con- 
taining a mixture of iron oxide and other substances. It Ваз a 
life of from 60 to 80 hours. 

* Some New Types of Dynamometers.’’—In a Paper with 
this title, which was read at the meeting of the Institution of 
Mechanical Engineers at Zurich by Dr. А. Amsler, the author 
described two types of dynamometers, one of which is suitable 
for high speed and the other for low-speed machines. The 
former of these is of the torsion type, and consists of three 
discs, one at one end of the shaft whose torque is required, 
and the other two at the other end. The first disc is 
provided with а transparent circumferential celluloid scale, 
which can be observed from the third disc through a fine slit 
in the second. This fine slit acts, in fact, as a pointer, and the 
amount of torsion can thus easily be read off when the scale 
is illuminated by a 50 c.p. lamp. Provided the shaft be per- 
fectly elastic, the angle through which the extreme ends are 
turned will be proportional to the twisting moment—that is, 
proportional to the power transmitted. If the shaft is made 
of a special spring steel of very high yield point—that is, above 
6,000 kg. per square centimetre (90,000 Ib. per square inch)— 
It can be twisted to a considerable degree without breakage or 
permanent distortion. In the example given the twist of the 
rod 40 ст. (153 in.) long is for a twisting moment of 20 m.-kg. 
(1,736 in.-Ib.) about 20 deg. The shaft has а cross-section of 
12 mm. by 12 mm. (0-4725 in. by 0-4725 in.), and is, therefore, 
subjected to a stress of 2,200 kg. per square centimetre 
(78,000 1. per square inch), which is below the yield point. 
In the second tvpe of instrument a pulley is provided with 
two projections, which when in rotation press a small piston 
into а cylinder filled with oil. This causes a registration pro- 
portional to the torque to be given on a gauge through a 
mechanism similar to that of an ordinary steam indicator. А 
strip of paper passes under the pencil of a registering gear at a 
velocity proportional to the speed of the shaft of the instru- 
ment. The area of any portion of the diagram thus obtained 
represents the energv absorbed by the machine and the mean 
height the average power transmitted. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. J. H. Dellinger contributes an article on “ Тће Expression of 
Resistivity of Electrical Conductors.” 

Mr. J. Hirdén contributes an article on ‘ The Effect of Power 
Factor and Load Factor т Eleetrie Furnace Work." 

We give an abstract of à Paper by Mr. L. Zodel on “ High Pres- 
sure Water-Power Works," read at the recent meeting of the Insti- 
tution of Mechanical Engineers at Zurich. 

At this meeting Messrs. T. Weber and S. Abt contributed a Paper 
on ** Rack-Railway Locomotives of the Swiss Mountain Railways." 

At the meeting of the International Photometric Commission at 


Zurich last month Messrs. W. J. A. Butterfield, J. S. Haldane, 
F.R.S., and A. P. Trotter read a Paper on * Corrections for the 
Effects of Atmospheric Conditions on Photometric Flame Standards.” 


The Edison-Beach storage battery car was described by Mr. 
R. H. Beach in a Paper read before the Street Railway Association 
of the State of New York. 


А new type of single platform prepayment ітатсаг is being intro- 
duced in Buffalo. This is discussed in our Leading Article. 


We describe the large turbine-driven power station which sup- 
plies electric light and power in Marseilles. 

Bispham Council are borrowing £10,800 for their electricity supply 
project. 


Burnley Council have secured sanction to borrow £8,552 for 
extensions of generating plant. 

Hornsey (London) Council have received sanction for a loan of 
£9,000 for extensions to the electricity undertaking. 

Municipal Loans.—Dublin Corporation have received sanction 
to a loan of £100,000 for their electricity supply department, Joans 
or similar purposes have been granted to Burnley Corporation 
(£8,552), Wrexham Corporation (about £3,600), Aldershot Council 
(£2.500) and Bispham Council (£10,800). Sheffield Corporation have 
applied for permission to borrow £61,000, Hereford for £2,350 and 
Briton Ferry for £1,200 {ог electricity supply extensions. 

Companies’ Meetings and Reports.—The reports of the meeting of 
the Central London Railway Co. and the Tyneside Tramways and 
Tramroads Co and the directors’ reports of the Yorkshire Electric 
Power Co., the Liverpool Overhead Railway Co. and the Hankow 
Light and Power Co. are given on another page. 


OBITUARY. 


E. MERCADIER.—The death took place on the 27th ult. of M. Ernest 
Mercadier, formerly director of studies at the Ecole Polytechnique, 
Paris. М. Mercadier entered the French telegraph service in 1859, 
and held the post of Director of Telegraphs during the siege of Paris, 
when he also organised the military telegraph service. After the war 
he became professor of Physics at the Ecole Supérieure de Télé- 
graphie, and in 1881 he became director of studies at the Ecole Poly- 
technique, where he remained until 1903. The deceased wrote on ejec- 
tric telegraphy, and was the inventor of a number of technical appli- 
ances. M. Mercadier was a foreign member of the Institution of 
Electrical Engineers and a member of the Société Internationale des 
Electriciens. 

W. I. Last.—We regret to record the death of Mr. William Isaac 
Last, science direetor of the Victoria and Albert Museum, South 
Kensington. Mr. Last was born at Dorchester in 1857, and, serving 
his time as à mechanical engineer, became senior Whitworth scholar 
in 1878. He was then engaged in engineering work both in England 
and South Africa till 1890, when he was appointed keeper of the 
machinery and inventions section at the South Kensington Museum. 
He was appointed senior keeper in 1900 and director in 1904. 


JOHN А. ScvRTEES.— The death took place on Aug. 1 at the age of 
33 years of Mr. John A. Surtees, who had just been appointed manager 
of the Cromer Electricity Works. Не had been assistant engineer 
with the Urban Electricity Supply Co. at Grantham for eight years. 

CHARLES WILLIAM PEARSON.—We also regret to record the death 
of Mr. C. W. Pearson. a member of Pearson Bros., electrical engineers 
of Nottingham. Deceased. who had been suffering from a break- 
down due to overwork, was 46 years of age. 


PERSONAL NOTE. 


The French Government has conferred upon Mr. H. V. Browne 
the distinction of Officier de l'Instruction Publique. in recognition 
of his long and friendly relations with and services to the French 
colony at Barcelona, and as President of the British Chamber 
of Commerce for Spain and founder of the Chamber. We recently 
announced Mr. Browne's departure for МатвеШез, where he becomes 
manager of the station of the Direct Spanish Telegraph Co. in that city. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of the Northampton Polytechnic Institute, 
St. John-street. London, E.C.. invite applications for the following 
appointments :— 

1. Junior drawing oftice assistant in the mechanical engineering depart- 
ment (commencing salary £100 per annum). | 

2. Assistant junior demonstrator in the electrical engineering and 
applied physics department (commencing salary £80 per annum). — 

Particulars of conditions of appointment, &c.. with forms of application, 
can be obtained from the principal. Dr. R. Mullineux W almsley, to whom 
applications must be sent by 10 a.m. of Sept. 1. See an advertisement. 
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Applications are invited for the post of assistant to the wireless 
‘telegraph expert on H.M.S.“ Vernon," Portsmouth. The appoint- 
ment will be for three years. Salary £300 per annum. Applications 
to the Secretary of the Admiralty, Whitehall, London, S.W. See 
also an advertisement. 


The Committee of East Ham Technical College invite applications 
for the post of instructor of the evening classes in telegraphy and 

‘telephony. Salary 10s. 64. per evening. Applications to Mr. W. Н. 
Barker, B.Sc., Technical College, East Ham. See advertisement. 

Instructors in general mechanical engineering and motor car engi- 
neering are required for Guildford Technical Institute. Fee not less 
than 10в.[рег evening, plus fares. Applications to Mr. Е. S. Tosswill, 
Technical Institute, Guildford, by Aug. 16. 

The Crown Agents for the Colonies give notice that they require 
from time to time (for service in East and West Africa) mechanics 
(£300) and assistant mechanics (£250) inthe Telegraph Department, 
civil and mechanical engineers (£300 to £400) and draughtsmen (£250 
to £300) in the Public Works Department. Application forms from 
the Crown Agents for the Colonies, Whitehall Gardens, London, S.W. 


A draughtsman, used to a.c. and d.c. machines, is wanted by the 
Lancashire Dynamo & Motor Co. (Ltd.), Trafford Park, Manchester. 

The Borough of Aston Manor Education Committee require an 
assistant master qualified to teach electrical and mechanical engi- 
neering and mathematics (especially practical). Commencing 
salary £160. Applications to Mr. H. Norwood, Education Offices, 
Aston Manor, near Birmingham, by Aug. 28. 

A demonstrator or assistant lecturer is required in the Physical 
‘Laboratory of University College, Reading. Commencing salary 
£125. Particulars from the Registrar. Applications by Aug. 28. 


The Council of the University College of Nottingham have ap- 
pointed Mr. W. H. McMillan, B.Sc., of Glasgow University, to be the 
first occupant of the newly-founded Chair of Mining at the college. 

Mr. I. Bulfin, electrical engineer at Bournemouth, has been also 
appointed general manager of the Corporation tramways in succes- 
sion to Mr. C. W. НШ. i 

Mr. A. G. Balfour (Dartford) has been appointed general manager 
of the Carlisle Tramways. 

Mr. S. T. Biddell, shift engineer at Watford, having resigned, Mr. 
L. B. Dent hes been appointed to the vacancy, and Mr. F. Craven, 
improver, has been appointed junior shift engineer. 

Sir Alexander King, K.C.B., has been appointed secretary to the 
Post Office, in place of Sir Matthew Nathan, G.C. M.G., now chairman 
of the Board of Inland Revenue. 

Mr. Ayton has been appointed by Winchester Corporation city 
electrical engineer and manager of the electricity undertaking. 


INSTITUTIONS AND SOCIETIES. 


Institute of Metals.—The annual autumn meeting of the Insti- 
tute of Metals will be held at Newcastle-on-Tyne on September 20th, 
21st and 22nd. The Hon. Sir Chas. А. Parsons, K.C.B., F.R.S., is 
acting ав chairman of the local committee, and Dr. J. T. Dunn as 
honorary secretary. The meeting will open at 10 a.m. on Wednes- 
day, September 20th, when the members will be welcomed at 
Armstrong College by the Rt. Hon. the Lord Mayor of Newcastle, 
Sir W. Н. Stephenson, and the local committee, after which a series 
of Papers will be read and discussed, Sir Gerard А. Muntz, Bart., 
president, being in the chair. In the afternoon members will have 
the opportunity of visiting shipbuilding, engineering, metallurgical 
and electrical works in the neighbourhood. In the evening there will 
be a reception of the members and their ladies, followed by a con- 
versazione in the Laing Art Gallery, by invitation of the Rt. Hon. the 
Lord Mayor, On Thursday. September 21st. Papers will be read and 
discussed at a morning session of the Institute, and in the afternoon 
there will be further visits to works, For September 22nd the Tyne 
Improvement Commissioners have kindly placed a steamer at the 
disposal of the local committee for a voyage to the mouth of the 
river Tyne and back. 


EDUCATIONAL NOTICES. 


University of London, University College.—The next session begins 
on Monday. Oct. 2. and students desirous of entering the faculty of 
engineering with a view to taking a degree or diplom course must 
have passed matriculation of some other examination aecepted in lieu 
thereot. The fee for the full three year diploma course, including the 
course for graduation (B.Se.) in the faculty of engineering, is 120 
guineas. payable in three instalments. ‘There are special courses for 
students who have already undergone a partial training elsewhere, 


and these may obtain a general certificate in engineering after not 
less than two consecutive sessions. Graduates in science or engineer- 
ing, or students who have done work equivalent to a degree, may be 
admitted to special courses of study to prosecute original research. 
An interim scholarship of the value of 120 guineas will be competed 
forin September. Intending students should communicate with the 
Provost as вооп as possible, and in any case not later than Sept. 16. 
Further particulars may be obtained from the secretary, Mr. Walter 
W. Seton, M.A., Gower-street, W.C. 


University of Sheffield.—The faculty of applied science comprises 
the departments of engineering, metallurgy, coal mining and arohi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence on Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 

University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval archi- 
teoture, mining, metallurgy, agriculture, pure science, arts and 
letters. Particulars may be obtained from the secretary, Mr. F. H. 
Pruen, M.A. 


University of Birmingham.— The session commences Oct. 2. The 
full courses extend over four years, and students who enter after 
matriculations and who pass successfully the examinations at the 
end of each year will be entitled to the degree of Bachelor of Soience 
in the branch of engineering to which they devote themselves, The 
technical engineering classes are detailed, and a list of the professors, 
lecturers, &c., i8 given in an announcement on another page. 

City and Guilds Technical College.— This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists, and for engineering pupils who desire to 
supplement their practical training by a two years' course of instruo- 
tion in the principles of engineering science. There are also 
arrangements for three-year courses in engineering. Particulars 
at the college, Leonard-street, City-road, London, E.C., or from the 
City and Guilds of London Institute, Gresham College, Basinghall- 
street, London, E.C. 


Northampton Polytechnie Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engineering, and in electro-chemistry will commence on Oot. 2, and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. The courses for mechanical 
and electrical engineering include periods spent in commercial work- 
shops, and extend over four years, and they also prepare for the 
degree of B.So. in engineering at the University of London. There 
are also ful] and partial day courses in technical optics. Particulars 
from the Principal, Dr. R. Mullineux Walmsley. 

Glasgow and West of Scotland Technical College.—The diploma 
of the college is granted in the departments of civil, electrical and 
mechanical engineering, mining, naval architecture, chemistry, 
metallurgy, mathematics and physics, building and textile manu- 
factures. The courses of study usually extend over three sessions, 
and holders of the diploma are eligiblé for the degree of B.Sc. in 
engineering of the University of Glasgow, after attendance for at 
least ‘one session at prescribed university classes, The laboratories 
are well equipped, and facilities for research are afforded in the 
departments of physics, electrical engineering, chemistry, metallurgy, 
mechanics, &c. The preliminary examination begins on Sept. 18, 
and names of candidates must be sent in by Sept. 1. The day classes 
begin Sept. 26 and the evening classes Sept. 21. Calendar (by post 
ls. 4d.) and prospectuses (gratis) will be sent on application to the 
Director. 

City of Bradford Technical College.—At this college there are full 
day courses qualifying for the college diploma in civil, mechanical 
and electrical engineering. The next session Commences Nept. 18. 
The new power house, especially arranged for experimental and 
educational work, will be opened during the session, and the equip- 
ment of the electrical engineering laboratories and machine room 
has also been considerably extended and brought up to date. Celen- 
dar, containing particulars of all courses, on application to the 
director of education, Mr. A. C. Coffin. 
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ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Oflicer Commanding, Col. H. M. Leaf. 
The following orders have been issued :— 
Head-quarters will be closed for instruction, but will be open for offico 
work as under until further orders :— 
Monday to Friday, 10 a.m. to 4 p.m. 
Saturday, 1U a.m. to 12 noon. 
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EE, cum 


Cost per car-mile: 


MANCHESTER CORPORATION TRAMWAYS. | Power Expenses | а 
rrent purchased at average price o 
: : ` T 1.0044. рег unit ....................-....-. £121,655 ... 1:684. ... 1:73d. 
In their electric tramway undertaking the Manchester Cor- | mopar WORKING EXPENSES (ox. capital 
poration possess a most valuable asset, and one which must charges) o а 9142  717d. 715d. 
prove very popular with the ratepayers, since the annual con- йш — = 
tribution in relief of the rates has shown a tendency to increase pital Charges, &c.. 
; à Mc wr m £55,227 ... 0:764. ... 0-75d. 
from year to year. The amount paid over for this purpose for | Sinking fund...........................- я 48,709 ... 0-67d. ... 0-664. 
the year ended March 31, 1911, was £75,000, bringing the total | Income tax .................................... 7,083 ... 0-104. ... 0-08d. 
contributions during the last 10 years to £527,000. nent of eae lines pe 24,597 .. ра ... 0:36d. 
During the 12 months in question the aggregate length of ООА aCe Sere renee 1,638 ... 0-024. ... 0-02d. 
single track open for traffic a been increased by 1 mile, Tutal Capita. Charges, &с................ £137,254 180d. — L'87d. 
bringing the total (including the lines over which the Corpora- | | — == 
tion are exercising running powers) to 183 miles, whilst 18 new Сге ENBES(inc.capitalcharges,&c.)£056,3990 906d. 8:024. 
cars were put in service. Тһе number of cars in stock on | Тга{йсгеуепие................................. £799,079 ...11-04d. ...10-87d. 
March 31st last was 600, 321 of these being of the single truck E TEVEN UE Era eene 8,531 .. do ... 0:124. 
type, 234 double truck and 45 combination. arcels department ................... eese 2,484 о x D ood: 
À very satisfactory feature of the year’s report thatthe Bank and other interest ..................... a TRONO о о 
number of passengers carried shows a greater increase than | TOTAL REVENUE from all sources............ £821,710 1135d. 11-104. 
for several years past ; the total of 165,800,077 represents 184 ИЕ £165,314 ... 2-294. ... 2-08d. 
journeys per annum per head of population served (approxi- This bal | en 
mately 900,000). The number of car-miles was 17,367,200, is balance is allocated a follows :— : 
as against 17,161,774 a year ago, the number of passengers per Reserve, renewals and depreciation fund... £86,250 ... 1194. ... 0-98d. 
: : ; Street improvements .............. eene 4,064 ... 0-06d. ... 0:054. 
car-mile having risen from 9-26 to 9:55. The total number | Contribution in aid of раба, а... 75,000 ... 1044... 1054. 
of units used was 29,063,006, or 1-673 per car-mile, compared ез шоу усл ыы 
£165,314 229d. 208d. 


with 1-709 in the previous year. 
As regards the financial results, the average traffic revenue 


per car-mile was 11:043d., as against 10-869d. last year, the 
respective totals being £799,079 and £777,219. The working 
expenses were 64-08 per cent. of the receipts, and amounted to 
7-174d. per car-mile. The average fare paid per passenger 
was 1-16d., as against 1:174. a year ago, and the percentage of 
passengers carried at the various fares also shows little change. 
Halfpenny fare passengers only amount to 8-29 per cent. of the 
total number, as against 8-40 per cent. last year. It should be 
noted in this connection that 4d. fares have only been adopted 
on the circular and cross routes, and not on the main routes. 
Passengers paying ld. fares are 67-11 per cent. of the total, 


£3,350, cars £8,469. 


£23,567, bringing the total to £1,981,161. 
between the various items as follows :— 


The contribution in aid of rates is, as mentioned above, a 
similar amount to that provided a year ago, whilst the pro- 
vision for renewals and depreciation is greater—viz., £86,250, 
as against £70,021. The present very satisfactory contribu- 
tion brings the total amount of this fund at March 31, 1911, 
to £431,182. The outlay on renewals during the 12 months 
was as follows: Permanent way £59,590, overhead equipment 


The outlay on capital expenditure during the year was 
This is distributed 


Per cent. 
of total. 


whilst 14d. and 2d. fares account for 14-75 and 6:05 per cent. 

13 g Eur Permanent way  .......4. eene nee nnn £054,872 ... 33:0 
respectively. | 

р Overhead equipment ............................ . 182,784 ... 92 
| The parcels department of the tramways continues to make Depóta and car sheds .............................. 386,344 ... 19-5 
progress, as will be seen by the following figures :— Tramway shelters........... eee 1,874 ... 0-1 
1911. 1910. Cash offices м. дуз. REX RAE ERR CH Va 3,940 ... 0-2 
Number of parcels carried .................. 948,074 ... 835,734 Rolling Stock ong ebrio нанынын ЫЙЫ 395,030 ... 19-9 
Total receipts — ....... eee £10,018 ... £8,078 Machinery and plant ............... eee 12,813 ... 0-7 
Total profits: саннын Иа £2,484 ... £2,264 Office furniture _................ ТИТ 6,445 ... 0-3 
We give below an analysis of the various items in the tram- Cost of Carriage Co.’s undertaking ............... 291,553 ... 14-8 
© t а: th t] | Preliminary expenses .............................. 25,751 ... 13 
ay revenue account, together with the cost per car-mile of Promotion expenses  ...........-. eee 19,755 1:0 
each item, the corresponding figures for the previous year — 
Total ооб ауе анньан гае £1,981,161 1000 


being also given = Cost per саг-п с. 


=] 


‘Traffic Expenses. 1911. 1910. 
Superintendence .............................. £2.408 ... 0:034. ... 0-03d- 
о in drivers and congue $m 143,764 ... s Е ТЕТ 
'ages of other traffic employés ............ 23,891 ... 0:33d. ... 0-32d- 
Cleaning Mr AED CMM NE 24,283 ... 0-34d. ... O-34d- HIGH-PRESSURE WATER-POWER WORKS.* 
leaning track asesor eus vea Radares pe Co v 2.681 ... 0-04d. ... 0-04d- 
Denotes penses NO ы en оу 12:550 ... 0-174. ... 0168. BET 
Cio dre TAE e oond Lp ood | , Эта. —ГЬе author rst indicates the method employed in 
нее fe DD 0094. се ood | classifying water-power, plants into high. medium and low pressure, 
, . МА; CODE which. t EU uns dt iu о 
г - and when storage reservoirs should be included. ег of recen 
Total Traffic Expenses....................£227841 315d. — 3-16d. | high-pressure hydro-electric stations and Doc ее бош 
Repairs and Maintenance. in the design of their pipe lines are then described. 
Permanent way п.е ане £17,499 ... 0:244. ... 0-23d. Е: 
Electrical] equipment of line ............... 8,022 ... 0.114. ... O-l4d. It is necessary to divide water-powers into three classes, namely, 
Buildings, ШШК КГК УКО ТИ 4,109 ... 0-064. ... 0-054. | low, medium and high head. Certainly there is no well-defined 
C CHI Ли = uu ү А Ба т limit, but for general convenience we may call low-pressure plants 
Other rolling stock ............. eese eee 1,215 ... 0:024. ... 0-01d. es mo | nee Som] Ws iiu ары ee POS о = 
(49 ft.) ; medium-pressure those from 10 m. to 100 m. (328 ft.) ; апа 
Total Repairs and Maintenance......... £89,155 I:23d. 1:220. high. pressure those over 100 m. ог 200 m. (656 ft.) The e к 
General Expenses. on —— | turbine builder has a much sharper and more precise distinction. 
QD MERE £11851 ... 0-164. ... O-15d He calls low-pressure plants those in which the turbines ^a. ес 
Ntore ехрепзев ................................у 1,180 ... 0-024. ... 0-024. | 11 open flumes; medium-pressure those in which the turbine is 
а ИЕ НЕ Ее 4.004. ... 0:064. ... 006d. | Peed in closed casings (such as pipes. drums, spirals, &c.); and 
ие: 41.313 ... 0-574. ... 0:544. | high-pressure those in which impulse wheels are employed. 
Printing and stationery ..................... 1,303 ... 0:024, ... 0:024. | И is also possible to classify such plants according to the volume 
Compensation п... ааа 8.704 ... 0-124. ... O-14d. | of water utilised. Thus, with the same head. a station might he 
Miscellaneous .............................. 12,136 ... 0-164. ... 0114. | -— — а ccm : 
es уыс. * Abstract of a Paper read at the meeting of the Institution of Mecha- 
Total General Expenses .................. 530.491 1:114. 1.044. nical Engineers at Zurich. 
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termed medium-pressure or high-pressure, according as the discharge 
utilised was large or small. А plant with, for example, 100 m. 
head and a very large volume of water, вау 20 cub. m. (716 cub. ft.) 
per second, would be considered one of medium head, because a 
closed reaction turbine having a draught tube would be employed ; 

. yet the same head with only 1 cub, m. (35 cub. ft.) per second would 
certainly constitute a high-pressure plant, for impulse turbines would 
be installed. 

High-pressure plants usually work out considerably cheaper than 
low-pressure for the same power, but a long transmission line may 
so increase the capital outlay on the former that a iow-pressure station 
nearer the consumer is preferable, All such questions must be care- 
fully worked out for the particular case in hand. A verv great 
advantage possessed by high-pressure plants over low-pressure, and 
shared to a Jarge extent by medium-pressure also, is the readiness 
with which the irregular flow of rivers may be regulated to supplv 
a constant-power demand by means of storage reservoirs and weirs. 
With these it becomes possible to utilise the whole of the rainfall of a 
district and to store the water till required by the power consumer. 
Thus we may say that such storage plants are by far the more 
rational proposition. Storage, however, increases the cost of a 
station very considerably, and the amount of such storage must be 
limited to such capital charges as will be borne Бу the plant as a 
paving concern. The greater the head of water the more rational 
will a storage reservoir be, since the same quantity of accumulated 
water will represent a proportionately larger store of energy. 

Questions of national economy, and of political or even strategic 
importance, are often solved by water-power stations, besides the 
immediate interests of the promoters of the scheme. This is es- 
pecially the case in countries such as Switzerland, which have no 
coal or other natural fuel, and have to depend on foreign States for 
their supply; hydro-electric stations represent the foundation of 
their industrial security and independence. 

Many large high-pressure stations, with both natural and artificial 
storage reservoirs, have been built within the last few years all over 
the world. Some of these are described in the Paper. reference being 
more particularly made to the pipe lines and conduits carrying the 
water from the lake or river to the turbines. For it is exactly to 
these pipe lines that too little attention is usually devoted. Many 
people, and not a few engineers, consider that the pipe line is a 
secondary part of a hydraulic power plant, so long as the thickness 
of the pipe allows a good factor of safety against the pressure, and à 
continuous line has been laid over the ground from the intake to the 
turbine. Hence it is that pipe lines are often built by engineers who 
are experts in the choice of material and in the manufacture of a 
pipe, but who do not understand the essentially important functions 
which a complete pipe line, and especially a high-pressure pipe line, 
has to fulfil, The general arrangement, the relative dimensions of 
different parts of the pipe line, the methods of anchoring and placing 
of fixed points, are all such important factors that they can only be 
properly deterinined by the turbine builder, because on them depends 
to a very great extent the proper working of his turbine, and hence 
the success of the whole plant. 

As а first step towards the enlargement of their power house at 


Necaxa, the Mexican Light & Power Co. decided to increase the. 


capacity of the existing six 8,200 н.р. turbines to 11,000 н.р. each, 
bv fitting new runners and new nozzles. 'This was successfully 
carried out, and is an interesting сазе, since the velocity of the water 
in each of the six pipe lines supplving the six turbines was thereby 
increased to 5:5 m. (18 ft.) per second. This is an exceptionally high 
figure, but was not found to be injurious in any way. The capacity 
of the station thus became 66.000 H.P. 

The next step was the erection of two new units of 16,000 n.p. 
each. These are supplied with water through a new pipe-line 
system which his been just recently erected. A new low-pressure 
feeder pipe starts from the intake tower in the Necaxa reservoir and 
joins with another feeder which is arranged to draw water directly 
from the conduit. connecting the Tenango and Necaxa basins. 
Interconnecting valves are arranged between these feeders. The new 
feeder is laid in cuts and tunnels parallel to the first to a receiver, 
from which the two new pressure pipe lines descend in a separate 
tunnel to the power house. The two high-pressure pipes are arranged 
in four sections of 1.160, 1.100, 1.075 and 1.040 mm. (46. 43, 42 
and 41 т.) diameter respectively, hiving a total length of about 
680 m. (2.230 ft.). The maximum velocity in these pipes is 4-7 m. 
(15-4 ft.) per second, The new pipe-line system is thus almost a 
completely parallel construction with that first built, and is in every 
wav similar. though on a considerably larger scale. The capacity of 
the power station 13 now 08,000 Н.Р. 

The pipe line at the power house of the Rio de Janeiro Tramway, 
Licht & Power Со. on th» Lages River, where а very large reservoir 
has also been constructed, hes а great similarity to thit of Necaxa, 


and is made in two sections, consisting of two upper low-pressure 


pipes and of six main high-pressure pipes for the lower portion lead- 
ing to the power house. | 

This upper svstem of pipes consists of two independent riveted 
Steel feeder pipes 2.435 mm. (8 ft.) in diameter, with a total length 
of 1,684 m. (5,530 ft.). These are an interesting feature, as at 
Necaxa, in that they replace the open flume or conduit which up to 
the present has been the more usual construction, but would have 
caused considerable difficulty here. The steel feeder pipes have the 
great advantage that, being under pressure. thev utilise the full 
head obtained at all times in the reservoir. They are built of plate 
varying in thickness from 6:4 mm. to 16 mm. (4 in. to 2 in.), and are 
under a maximum pressure head of 56-78 m. (186 ft.). "The average 
fall of the pipes varies from 0-15 per cent. to 9 per cent. ; they pass 
through three tunnels with lengths of 187, 88 апа 436 m., and a valley 
is crossed by means of an inverted siphon 131 m. long and 29 m. 
deep. At about half-way between the intake and the receiver, at 
the exit of the third tunnel, each pipe is provided with an 8 ft. stand 
pipe, 16 m. (52 ft.) high, open to the atmosphere, carried above 
the spillway level, for the purpose of equalising any pressure oscilla- 
tions due to water hammer. The two feeders each connect to a 
receiver pipe under a pressure head of 57 m. at an elevation of 
347 m., and a second pair of stand pipes 8 ft. in diameter are taken 
up the side of the hill to the same height as the other two, in order 
to equalise pressure oscillations at this point. A valve house is pro- 
vided, enclosing the two receiver pipes and containing a 2,435 mm. 
(8 ft.) sluice valve on each feeder, a 1,525 mm. (5ft.) valve between the 
two feeders, and 915 mm. (3 ft.) valves at the top of each pressure 
pipe leading from the receivers to the power house. "The latter 
valves ean be closed by little Pelton-wheel turbines, supplied with 
water from the receiver and started Бу solenoids actuated from the 
power house, so that water can be quickly shut off from the 915 mm. 
(3 ft.) pipes in cases of emergency. 


= Three lines of high-pressure 915 mm. (3 ft.) pipes start from each. 


receiver, and each of the six lines connects to а 9,000 н.р. turbine. 
A seventh pipe line of 305 mm. (1 ft.) diameter passes from both 
receivers to drive the exciter turbine sets. The main high-pressure 
pipe lines have a thickness of from 10 mm. to 26 mm. (0-4 in. to 
1:02 in.). and are 670 m. long; the pipes are lap-welded steel of 
10 m. length with flanged ends, held together hy loose rings. А 
150 mm. (6 т.) stand pipe. carried above the spillway level, is pro- 
vided on each high-pressure pipe line just behind the sluice valves 
next the receiver, so that the whole arrangement with the pressure 
receivers approaches the conditions of an open penstock chamber 
and has been eminently satisfactory. The whole pressure system 
is divided into two completely separate and self-contained units, and 
this provides great safety in operation. The velocity of flow in the 
pipes is 44 т. per second. Tho power house is constructed 
entirely of steel and concrete, 72 m. long, 29 m. wide and 24 m. high ; 
2.500 tons of stcel were used. 

The six turbines are impulse-wheel machines. built by Escher. 
Wyss & Co., with vertical shaft and four needle nozzles symmetrically 
arranged round the cast-steel wheel dise, which has an effective 
diameter of 2,120 mm. (84 in.), and is provided with 18 cast-stecl 
buckets. They are designed for a head of 273 m. to 290 m., and 
generate 9,000 H.P. at 300 revs. per min. Ап oil-pressure thrust 
bearing supports the turbine and generator rotors, which amount 
to 40 tons dead weight. "These bearings are supplied with pressure 
oil by three-throw pumps, which also feed the turbine governors. 
A pressure-relief valve is arranged to limit rise of pressure in the 
pipes to 10 per cent. on throwing full load off the turbine. Two 
exciter units of 400 H.P. each are provided. 

The generators supply three-phase current at 6.000 volts and 
50 frequency, which is stepped up through transformers to a line volt- 
age of 88.000 for transmission to Rio de Janeiro, the distance being 
88-5 km. (55 miles). Up to the present time turbines developing a 
total of 54.000 н.р. have been installed, and sanction has just been 
given for a further increase of units of 19.000 н.р. each. The author 
next deseribes th» Tyssedalen station in Norway (see THE ELEC- 
TRICIAN, Vol. LXVIL, p. 250), and the Brusio stations in Italy. 
which contains no special features. 

At the Siagne station, in the Alpes Maritimes province of south- 
eistern France, two parallel pipes were provided, each 900 mm. 
(35-4 in.) diameter, built of single pipes about 6 m. long of riveted 
plate of from 4 mm. to 25 mm. thickness, the individual pipes being 
riveted together їп situ. The pipes rested on masonry pedestals and 
closely followed the surface of the ground, so that the pipe line 
consisted of a large number of inclines and angles in every direction. 
About 40 m. vertically above the station they formed a kind of dis- 
tributing pipe from which the connecting pipes branched off to the 
turbines. Above this distributing pipe, the pipe lines rose at à very 
Steep angle, in places almost vertically, to a point 90 m. bolow the 


———"— € — 
ce — m си GE P 


ы, 


[к-ге 
ortan bal- 


ent neta] 
otal krr) 
Ше, d a 
hich opto 
rould hare 
s have th 
v the al 
ilt ef pate 
„1, aod ae 
Шиш: 
they ws 
Ja valley 
nd Mp. 
тг, at 
ft. stand 
af alit 
aval sp 
ets 
wien d 
e takan 
D order 
хрл. 
) OME. 
eg the 
N 
latter 
wii 
ti: 


THE ELECTRICIAN, AUGUST 11, 1911. 695. 


intake. From this ;point!they.turned to the left and led for a con- 
siderable distance at а very slight gradient to th» penstock chimber. 

The principa! faults in the arrangement of this line were as follows : 
(1) Too great а length of the upper portion, under low pressure, with 
pipes of small thickness, whereby a continual working or respirating 
phenomenon became apparent in this part of the pipe line. (2) 
Insufficient fixing or anchoring of th» pipes in th» lower portion of the 
line, and а most curious position of the distributing pipe, in which 
very harmful vibration combined with displacement of the pipes 
‘could take place on sudden variations of water velocity or shocks 
‘in the pipe line; this might easily lead to a burst, especially in the 
-case of riveted pipes. (3) Unsuitable dimensions of th» connecting 
‘pipes between distributor and the turbines, with their length too 
:great and their diameter too small, resulting in considerable accentua- 
tión of the pressure variations. 

Each pipe line formed one single rigid piece from top to bottom, 
and no provision was made to allow for expansion and contraction, 
‘such as the insertion of expansion joints. Expansion due to tem- 
perature changes in an exposed pipe line is, however, unavoidable, 
and if no arrangements are made to allow of longitudinal motion, 
then additional stresses will be set up in the pipe walls that will be 
‘difficult to foresee, and will cause resultant stresses which may under 
certain conditions hive a fatal effect. It must be mentioned here 
that French engineers in general build pipe lines on this principle— 
that is, without expansion joints—and that a large number of such 
‘high-pressure pipe lines are now in continuous operation in France. 

This design must, nevertheless, be ch»racterised as irrational, 
especially in view of the demands made, at the present day, on the 
pipe line of а central station with continually and rapidly changing 
"Water velocities. 

Shortly after starting up the works a burst occurred about the 
middle of one of the pipe lines, probably owing to some such sudden 
variation in the pipe velocity. A longitudinal riveted joint was torn 
‘Open for a length of 2 m., and the water suddenly streamed with 
‘such velocity from th? gap that a large part of the upper section of 
the pipe was completelv flattened by the vacuum which was pro- 
‘duced. in spite of large air pipes at the penstock chamber. Exh ustive 
investigation led to the final decision to replace the entire existing 
pipe lines by others over a quite different route. 


The new line has been in continuous operation since the spring 
of 1908. It consists of two parallel pipe lines of almost the same 
dimensions as the old, but differs therefrom in that it passes straight 
down the side of th» mountain from the penstock chamber to a point 


about 30 m. to 40 m. above the power house, when it turns round 
and passes towards the latter through a tunnel. 


The upper part of the pipe line was made as short and as steep as 
possible, and the lower arranged longer in proportion. The whole 
line is divided into six straight sections; the angle points between 


them are formed into main anchorages (fixed points) of solid con- 


crete masonry, into which the pipe bends are rigidly bedded. An 
'eXpansion joint is placed below each fixed point. The intermediate 
“concrete pedestals supporting the pipe line are laid at & uniform 


distance of 7-90 m. apart. 


These pipe lines were also riveted together in situ, the upper 


Portion, up to 13 mm. (4 in.) thickness. being of riveted pipe, and 
the remainder of pipes lap-welded by the water-gas process. The 


total length 'of the pipe line is 876 m. (2,870 ft.), composed of three 
ві2ев of pipes of 950, 900, 850 mm. (37$, 354 and 334 in.) diameter 


respectively, The thickness varies between 7 mm. and 22 mm. 


Fach pipe is fitted at tho penstock chamber with an automatic 
-hydraulic stop valve, also arranged to be operated electricall y from 


the power house by means of a solenoid. This automatic hydraulic 
valve can be set to close at anv desired maximum discharge of water ; 


if for any reason the discharge exceeds the limit, the intake opening 
closes at once. The whole erection of the new pipe line was finished 


insix months. The result, as compared with the old pipe line, was as 


expected. The extraordinary surges and resonance effects of the 


pressure shocks, especially the visible movement and trembling of 


the pipes, completely disappeared. No disturbance or irregularity 
‘could be observed in the pipe line even with severe and sudden load 


variations during running. 
‘He Siagne power station is used as one of the hydro-electric plants 
which feed the high-tension system supplying power to Nice and 
ппез. 
Conclusion.—Th> water-carrying system of a high-pressure 


-hydraulic power scheme consists of two parts: the low-pressure 


part to cover most of the horizontal distance between the lake or 
river intake and the power house, and the high-pressure part to give 
the operating head for the station. The high-pressure pipe line 
represents one of the most costly items of the plant, and is, therefore, 
made as short as possible by taking the low-pressure conduit to the 


“Nearest advantageous point above the power house. There are two 


main types of this conduit: that in which water flows under pres- 
sure, and tht with water flowing freely in an open flume. The 
former may be further subdivided into (1) the pressure tunnel 
arrangement leading to a deep penstock chamber, as in the case: of 
the Tyssedalen and Brusio installations ; and (2) the low-pressure 
feeder-pipe arrangement connecting to a receiver with a stand pipe, 
as at Necaxa and Rio de Janeiro. Both of these systems allow of the 
total head available at any time in the reservoir to be utilised even 
with large variations in water level. 

The type of conduit with open flume cannot, however, utilise 
any head in the reservoir, and this must be lost. In the.case of a 
long conduit, a balancing reservoir must. also be constructed to 
provide for any sudden increase in the load, since th» open flume 
will not draw a greater volume of water to supply a greater demand, 
as happens automatically with the pressure conduit. This case is 
illustrated in the Siagne power station. Another example is the 
well-known Kinloch'even plant of the British Aluminium Co. in 
Scotland. The choice of the arrangement of conduit most suitable 
for a power scheme depends entire! y on the particular conditions of 
the works, and no rule can be laid down, 
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RACK-RAILWAY LOCOMOTIVES OF THE SWISS 
MOUNTAIN RAILWAYS.* 


BY T. WEBER AND S. АВТ 
(of Winterthur). 
Summary, —The authors describe the various railways in Switzerland 


which are operated either wholly or partially оп а rack system. 
Details of both the steam and electrically wcrked lines are given. 


The authors, after a short historical introduction and a description 
of the racks used on the various railways, go on to give details of the 
steam-operated rack railways in Switzerland. These include the 
Vitznau-Rigi Railway (opened in 1871, and the first rack railway 
used for passenger traffic in Europe), the Arth-Rigi Railway (opened 
in 1875) and the Pilatus Railway (opened in 1889), as well as th» 
Generoso, Brienz-Rothom, Glion-Rochers de Nave. Schynige Platte 
and Wegneralp Railways. All the above are wholly rack railways, 
but in 1888 the Brunig Railway, operated by locomotives adapted for 
both rack and adhesion working, was opened. The Visp-Zermatt, 
St. Gallen-Gais- Appenzell and Martigny-Chatelard Railways are also 
worked on this dual system. 

The very great improvements made in electrical traction were 
naturally utilised for the working of rack railways. "The Gorner- 
grat line, which starts from the terminus of the Visp-Zermatt 
Railway. was the first rack railway to use electricity, and after- 
wards a whole series of other railways followed its example. 

The Gornergrat line was opened in 1898; the gauge is 1 metre, 
the rack is on the Abt system; it has a length of 5-8 miles; and 
ascends a height of 7,740 ft. The maximum gradient is 20 per 
cent., and the smallest curves are 2621 ft. The locomotives are 
provided with two polyphase motors, each having à maximum 
output of 90 н.р. at 800 revs. per min., the pressure being 
500 volts. The motion is. conveyed to two independent rack 
driving wheels by means of an intermediate shaft and double вриг- 
wheel gearing. The locomotives rest on two carrying axles having 
springs with a definitely controlled range. The passenger coach is 
suspended on the locomotive frame in accordance with Mr. Rowan's 
design. By this construction a part of the coach's load incre1ses 
the weight of the locomotive and so prevents the rack wheels from 
riding. The engine is fitted with two hand brakes, each of which 
acts on both driving rack wheels, and an automatic brake working 
on the rotor axles. This brake can also be manipulated Бу hand, 
either by the engine driver or by the conductor in charge of the train. 
When the train is going down hill the motors act as generators. 

One month after the Gornergrat Railway was opened the first 
part of the Jungfrau Railway was also started. The part between 
“ Kleine Scheidegg ” and * Eismeer has a difference in level of 
3,580 ft., and it was opened in 1905. The length is 3-6 miles, and the 
gradient is generally 25 per cent. The gauge of the line is 1 metre. 
Where the line is in the open cutting the curves have a radius of 
328 ft., the curves in the tunnel being 656 ft. Strub's rack was first. 
applied here and three-phase current used. The locomotive is of the 
Same construction as the Gornergrat locomotive, its capacity 
being somewhat higher. The speed of the train is 4-65 miles an 
hour. When running down hill the braking is controlled by means 
of an electric resistance which is cooled Буа fan. The motors then 


* Abstract of a Paper read at the meeting of the Institution of 
Mechanical Engineers at Zürich. 
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work as ordinary generators owing to a special change in their con- 
Dections, and the current thus generated is transformed into heat. 

In the years 1900 and 1901 the Aigle-Leysin and Bex-Gryon- 
Villars Railways were opened as the first rack railways with con- 
tinuous eurrent. The gauge is 1 metre, the gradients are from 9 to 
23 per cent., and the minimum curves 60 m. The rack is on the 
Abt system. The locomotives are fitted with two driving and a 
brake rack wheel. On these engines the Winterthur Locomotive 
Works pattern friction-disc coupling was firstemployed. It serves 
to reduce the shocks resulting from short-circuiting and those 
arising from irregularities of the rack pitch. 

The Brunnen-Morschach Railway on the Vierwaldstütter Se 
was opened in the year 1905. The line is 14 miles long, the mean 
gradient being 12-6 рег cent.. and the maximum gradient 17 per cent. 
The line rises 842 ft. and the curves are 262 ft. radius. Strub's rack 
gear was used in this case. The locomotives are connected to the 
coaches оп Rowan's system, These engines have only one single 
driving wheel. driven by two polyphase motors, each of 80 H.P.. by 
means of double transmitting gear. The trailing carrying axle is 
provided with а brake rack wheel. and it and the driving rack wheel 
are both braked. On both the up and down journevs a safety grip is 
used. in addition to whieh the brake wheels are fitted with guide 
flanges in order to provide for greater securitv against the wheels 
mounting the rails. 

The Wengernalp Railway commenced to use electric driving in 
June, 1909. and now has 10 locomotives of 300 н.р. each. These 
engines are generally of the same construction as those of Gornergrat 
and Jungfrau. They are the only ones built for 2 ft. 74 in. gauge. 
which presents great difficulties in arranging for the transmission ot 
power and the arrangement of the brakes. The pressure on the 
rack wheels is equalised by means of balancing levers. This arrange- 
ment has heen adopted by the Swiss Locomotive Works, as well as a 
system of automatic interlocking which prevents the automatic 
brakes from being put in action when the train is going uphill. Each 
locomotive is provided with two series continuous-current motors, 
each of 130 H.P., this full power being capable of continuous use. The 
motors make 750 revs. per min., and they are worked in series by bow 
contacts at pressures from 1.500 to 1,800 volts. Short-circuiting 
braking is used when running down hill. 

The Stansstad-Engelberg line was opened in the year 1898, and 
has a length of 14 miles. It is driven by three-phase current at 
750 volts. The gauge is 1 metre. and for a length of 4,920 ft. the 
ladder form of rack rail is used. The total ascent is 1.850 ft., and it 
is worked by adhesion up to 5 per cent. gradients, the steepest rack 
line gradient being 25 per cent. The two motors of the engine 
develop 150 н.р. each, and work by means of " V" gearing and an 
intermediate shaft to the one-rack driving wheel. A special con- 
struction of friction switch (made by the Winterthur Locomotive 
Works) permits the two carrving axles engaging as driving axles on 
the adhesion lines by means of coupling rods. 

The Martigny-Chatelard Railway was opened in the year 1904. 
It is 11-9 miles long. is provided with a Strub rack arrangement for a 
length of 1} miles, of which 1:2 miles have à gradient of 20 per cent. 
The adhesion part of the line has gradients up to 7 per cent., and the 
smallest. curves have a radius of 82 ft. The locomotives on this line 
are worked by continuous current. Their general construction is the 
same as those on the Jungfrau Railway, but they are independent 
of the carriage. As these engines have also to work on adhesion 
lines with 7 per cent. gradients, they are provided with a rigid 
coupling by means of connecting rods between the rack driving 
axles and carrying axles. The locomotive is equipped with the 
differential Westinghouse brake. In addition to these locomotives 
there also are on the Martigny-Chatelard line nine motor carriages, 
each of which rests on two four-wheel bogies. Each bogie has two 
motors of 80 H.P. to 100 H.P.. which, by means of spur-wheel 
gearing on an intermediate shaft. transmit the power to the rack 
as well as to the adhesion axles. This rigid connection between 
adhesion and rack wheels is not to be recommended, but up to 
date the system has worked without any interruption. 

The line between Monthey and Champery was opened in 1906, 
and has a length of 7 miles with three heavy banks of 13 per cent. up 
to 13.6 рег cent. It rises a total height of 398 ft. The gauge of the 
line is 1 metre, it is fitted with Strub rack gear, has curves of 49-7 ft. 
radius, and is worked by means of а mixed system of motor coaches. 
The portions that are worked by adhesion have maximum gradients 
of 5 per cent. and curves of 37:3 ft. The bogies, each of which has 
one adhesion and one rack-wheel driving motor, each independent of 
the other, allow varving gradients to be worked in the most efficient 
manner by the rolling stock. The c dhesion axles are driven by the 
adhesion motor and are connected by coupling rods. The rack. 
wheel motor works by means of double spur gear on a rack-driving 
wheel mounted loose on one of the adhesion axles. 
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In order to make the direct communication with the steam rack - 


railway at Glion-Rochers de Nave, which starts from the upper end 
of the Territet-Glion rope railway above Montreux, the Montreux- 


Glion line was built in the year 1909; it has а gauge of 21+. 7] in, | 


and the Abt double-flitch rack was used in order that this line might 
form & direct communication between Montreux and Rochers de 
Naye. The line has a total length of 13 miles, and rises 984 ft., the 
maximum gradient being 13 per cent. 


The radii of the curves are - 


262 ft. in the open part of the line, 197 ft. in the railway station and . 


164 ft. at the points. 


The locomotives are arranged so that they can run either by | 


adhesion ог by the rack gear only. The two-rack driving axles are 


each connected to the neighbouring adhesion axles and carry а loose: 


rack-brake wheel. The rack wheels are always in motion as they are 


coupled up through double spur wheel gearing to the motors. The | 


arrangement for running on the adhesion part of the line is as follows : 


A friction-clutch coupling is keyed on to the intermediate shaft and . 


transmits the power from this by spur-wheel gearing and connecting 
rods to the adhesion axles. 
that of the Engelberg locomotive. 


In conclusion, it may be mentioned that the Blonay-les-Pleiades : 


and the Altstátten-Gais Railway lines are intended to be put in 
service during the present summer. 
gauge and Strub's rack gear. The first line works with mixed loco- 
motives similar to those on the Montreux-Glion line, the second line 


has six-wheeled motor carriages having bogies similar to the Monthey- : 


Champery type. 
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THE EDISON-BEACH STORAGE BATTERY CAR.* 
ВУ R. H. BEACH. 


Summary.—The author describes a number of tests which have been. 
made on cars fitted with an improved tvpe of Edison iron-nickel 
accumulators. Operating costs are among the details given. 


Esperience with batteries composed of lead compounds immersed 
in acid electrolyte has been such as to lead many to think that all 
secondary batteries are delicate and have a short life, and therefore 
are to be avoided for use on vehicles. The Edison secondary battery, 
which is the source of energy in the Edison-Beach storage battery 
car, is neither delicate nor short lived. From experience extending 
over several years it is known that the battery will not fall off in 
capacity during the first six years of its life. It is guaranteed for 
three years, and it is believed that it will last for a much longer time,. 
especiallv if distilled water be used. 

With the older types of storage batteries it has been necessary to: 
allow almost as long for charging the battery as for discharging 1t 
under service conditions. - The older types of batteries require about 
11 hours for à complete charge, and in car operation this would mean 
that the car would be out of service at least half the time. Because 
of the fact that the Edison battery is not injured by high rates of 
charging, & car equipped with this type of battery need be out of 
service practically none of the time. In Washington, De, war 
is operated over a line 4 miles long. The running time is 16 Honc 
and the layover time at the terminus is three minutes. The battery 
is charged at five times its normal rate during the three-minute lay- 
over, and the car then runs to the other terminal, where the operation 
of charging is repeated. The battery is not charged at any other 
time, and the car runs 204 miles each day. The three-minute lay- 
over at each terminal is required for changing the fender and giving 
the conductor an opportunity to re-set the fare register. Advantage 
is merely taken of this time to charge the battery. Another car, 
operated in Concord, N.C., runs 99 miles a day, and is charged 20 
times for 10 minutes at each terminal. The total charging time 
during the day is 3 hours and 20 minutes. | | 

In designing the cars on which these batteries are used the writer 
has aimed to reduce the dead weight and to eliminate, as far аз pos- 
sible, friction losses. The average Pullman car weighs 3,000 lb. per 
seated passenger. The ordinary wooden day coach used by steam 
railroads weighs about 1,500 10. per seated passenger. A Steel 
suburban coach weighs 1,100 1b. per seated passenger. An ordinary 
single-truck trolley car weighs about 800 lb. per seated passenger, 
and an ordinary double-truck car about 1,000 1b. per seated pas- 
senger. The average current consumption of a trolley car is approxi- 
mately 125 watt-hours per ton-mile. The Edison-Beach double- 
truck storage battery car weighs only 600 lb. per seated passenger, 
while the small single-truck car weighs 380 lb. per passenger. The 
latest type of long wheel base single-truck car weighs 300 lb. per 
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* Abstract of а Paper read at the annual meeting of the Street Railway: 


Association of the State of New York. From the “ Electric Railway: 
Journal." 


In principle the general construction is . 


Both these lines have тете 
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"seated passenger. The weight of the battery required on each of 


‘these cars is about 60 1b. per seat. | 
This reduction in weight has been accomplished by making a 


mumber of departures from the usual practice in body and truck 


construction. All of the joints in the truck frame are welded instead | 


of being riveted or bolted. No difficulty has been experienced from 
broken welds. In longitudinal seat cars an electrically welded 
Jatticed steel girder forms a rest for the seat, and extends the length 
of the car body. It is bolted to the side, cross sills. and side posta. 
In an 18 ft. car these girders weigh about 300 lb., and they so stiffen 

body that a reduction of nearly 3,000 Ib. can be made in the 
weight of the other parts. А very light roof is used, because it is 
‘not necessary to support a trolley base. The body of an 18 ft. саг 
with 5 ft. platforms and folding doors, but no bulkheads or interior 
doors, weighs about 3,700 lb. А standard monitor-deck car body of 
‘the same length weighs about 6,700 1b., and the light bodies with the 
steel girders are much stronger than the heavy bodies. 


After extensive experiments had been made it was found that there ! 


‘was a considerable saving in friction losses if the wheels were per- 


"mitted to rotate on the axles instead of having the axles fixed in | 
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of 16 miles per hour on a 6 per cent. gradient. It is equipped with 
four motors rated at 15 amps. and 200 volta and an Edison battery 
weighing 4,800 lb. On the single-truck cars carrying 26 passengers 
two motors rated at 30 amps. and 110 volts are used, and the 
battery weighs 1,800 lb. The lower voltage used on the single-truck 
cars lessens motor and controller troubles. | 
As showing what can be done with one of these cars on a small 
road, the results of operation on the Salisbury & Spencer Railway, 
Concord, N.C., are of interest. The total cost of this line, which is 
1} miles long, was £4,000, and the net earnings of a single car аге at 
the rate of £1,534, which is equivalent to more than 33 per cent. on 
the investment. The current for charging the battery of this car 
is purchased from the Southern Power Co. at & price ot 0-875d. per 
kilowatt-hour, measured on the alternating-current 'bus bar. The 
car is operated by one man, passengers entering and departing by 
the front door. The following is a record of 30 days’ operation :— 


‘the wheels and rotating in the journal bearings. Exactly how much | Operating expenses :— 


.Saving in current consumption has been effected by this change is 
not known. A silent chain drive is used between the motors and 
-the wheels. There is some gain in efficiency with this type of drive 
-over the gear drive, but it is difficult to say exactly the amount. 
"When new the gear drive is probably very nearly as efficient as the 
‘chain, but as it wears it loses ita efficiency, whereas the chain does 
'not. The chain drive possesses a great advantage over the gear 
"drive while the car is coasting. Оп a test run between Athena and 
‘North Newark on the Erie Railroad, a distance of about 7 miles, 
-a chain-driven car accelerated from 0 to 35 miles per hour, and main- 
-tained that speed on a practically constant gradient of from $ to 1 per 
cent. without the use of any current. An ordinary journal-bearing 
Gar will scarcely move down this slope without the application of power. 
The average current consumption of the Edison-Beach storage 
,battery car is very low, in no case exceeding 60 watt-hours per ton- 
mile. In a test made at Atlantic City at the time of the American 
‘Electric Railway Association Convention in October, 1910, one of 
these cars made 36 trips, aggregating 14-4 miles, with an average of 
‘six stops per mile and an average speed of 9 miles per hour. The 
'average number of passengers carried was 18. and the average con- 
‘sumption of current per ton-mile was 54-2 watt-hours. 

- А double-truck car which was tested on the Greenwood Lake 
Division of the Erie Railroad between Forest Hill and Sterling 
Forest ran a total distance of 70-2 miles. The weight of the car, 
including passengers, was 16-53 tons, and the maximum speed was 
25 miles per hour, the schedule speed being 18 miles per hour. This 
line hasa number of heavy gradients. but the current consumption per 
‘ton-mile averaged only 49-63 watt-hours. Another test made оп 
the Erie Railroad between West Orange and Forest Hill at the same 
Tate of speed showed a current consumption of 46:1 watt-hours per 
ton-mile. 


Д 


The Washington, Spa Springs & Gretta Railroad has had an 
Edison- Beach car in service for а number of months on a line which 
has gradients as steep as 8 per cent. The battery ear has averaged 
about 355 watt-hours per car-mile, and it has been found that one 
of these cars consumes only about one-fourth the current required 
for an ordinary trolley car. 

It is of interest to note the long-distance runs which may be made 
by thesefcars on a single charge of the battery. Tho double-truck 
car previously mentioned has been run on a single charge from West 
Orange, N.J., via Jersey City, to Middletown, N.Y.. over the Erie 


Railroad, as the second section of an express train. The same car.. 


was run on a single charge from Jersey City to Atlantic City. N.J., 
over the main line of the New Jersey and the Reading Railroad, 
А total distance of 135 miles. Sufficient energy was left in the battery 
upon arrival at Atlantic City to run about 40 miles more. This car can 
-attain a speed of 25 miles per hour on a level with full load anda speed 
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Total dn dM" 2,687-5 
Total kilowatts ....................................... ке 5,268-0 
Kilowatts per mile ............................................. 1-95 
Total тебер de TEN £197:33 
Power at £0°35 per КПомаёб .............................. £18:44 
Conductors and motormen ................................. £46°59 
Miscellanea. scorsa оны 22:39 
Total ex penses .......... RET — £69:50 
Net Proft «iss ола ааа £127°83 


THE BUFFALO NEAR-SIDE SINGLE-PLATFORM CAR.* 


Some time during next month the International Railway, 
Buffalo, N.Y., is to place in service 35 single-platform prepayment 
cars, to be known as “ near-side " cars. To prepare the public for 
this radical change in car design and operation, the railway 
authorities have issued an elaborately illustrated bulletin from which 
the following information is taken. The first part of the bullgtin 
sets forth the conditions which should be met by a car to give the 
maximum convenience and comfort to passengers and employés 
and to ensure the minimum liability to accidents. It is pointed out 
that the usual form of prepayment car, having no entrance at the 
front, is at a disadvantage during bad weather in such cities as 
Chicago, Philadelphia and Buffalo, where ordinances require the cars 
to be stopped at the near crossing. Furthermore, the conductor 
cannot see а] approaching passengers from his position on the rear 
platform, while alighting passengers who get off at the rear and tum 
toward the far side of the street are in danger of being ryn down. 
Although the rear-entrance prepayment саг has greatly reduced 
platform accidents, it still leaves the conductor's control imperfect, 
because he must divide his attention between collecting fgres at the 
entrance and watching the step. The near-side prepayment car is 
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DiAGRAM OF BUFFALO SINGLE PLATFORM (AR. 


intended not only to remove these disabilities, but also to incor- 
porate certain other advantages, such as effective automatic ventila- 
tion and improved destination signs. | 

Аз shown in the accompanying illustration, the entrance and 
normal exit are by way of the front platform. The plan shows a 
step entrance of 29} in. and a step exit of 26] in. The corresponding 
divisions at the front end of the car bodv proper are 28 in. and 
28} in. The motorman is provided with a seat, and in the operation 
of his apparatus is protected from interference by a dividing rail. 
His vision is guarded against reflected light by installing an adjust- 
able curtain. By means of a lever the motorman controls the 
entrance and exit folding doors and steps either separately or 
together. While the car is at a standstill the motorman can plainly 
see the passenger enter and leave, and is thus able to act promptly 
in operating the doors and steps and in getting the car under way 


* From the “ Electric Railway Journal." Slightly abbreviated. 
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without waiting for the bell signal. 
to remain upon the platform when the саг is in motion. This rule 
prevents the motorman's attention from being diverted, and conse- 
quently enables him to give all his attention to watching for 
passengers and avoiding collisions. 

The conductor is provided with a seat within the rail space directly 
opposite the entrance to the front platform. ' In this position he is 
able to control the entrance passage in the body of the car. Аз the 
conductor is amply protected from the weather, he can be clothed 
alwavs in the way most convenient for his work. When the саг is 
taking on passengers the conductor collects fares and issues transfers. 
He is able to do this work more rapidly and accurately than here- 
tofore because the motorman relieves him of the necessity of watching 
the step and of giving the starting signal. The entrance portion of 
the front platform will accommodate 10 to 15 oncoming passengers. 
When the car is in motion the conductor, whether seated or standing, 
directly faces the passengers, thus placing him where hs can most 
readily observe th?» signals of those passengers who cannot con- 
veniently reach the signal push-buttons. Having no other duty to 
perform while the car is moving, the conductor is able to call the 
streets as required, and as h2 faces the passengers the street names 
are much more easily heard and understood. 

Passengers alighting from the car by way of the front platform and 
passing across in front of it hive a direct view of cars or automobiles 
approaching from th? opposite direction. Should they desire to pass 
behind the car from which they alight. they must necessarily await 
its forward movement. These conditions serve to forestall the 
accidents which occur when passengers alight from the rear end of 
the car and pass directly behind it. 

It will be noted from the plan that, strictly speaking, there is no 
rear platform. However, a door and step are installed for emergency 
exit or for use at points where the car is entirely unloaded, as at parks, 
baseball grounds, &c. This rear exit may be operated either from 
the rear end of the car or by the conductor from his position on the 
front platform. The space heretofore required for a rear platform 
is utilised for & circular seat, thereby giving a largely increased 
seating capacity. In fact, the total seating capacity of the car is 
53, as compared with 40 for a prepayment car of the same length. 
Of these 53 passengers 35 face forward; there is also room for 30 
standing passengers, on the basis of each standing passenger occupy- 
ing an oval 12 in. by 18 in. 

This car, as described, operates ordinarily from one end only. 
necessitating loops or wyes at the ends of the line. It can, however. 
be run in the reverse direction in case of emergency. This single-end 
design permits the use of a non-reversible cross seat, which, with the 
semi-convertible window construction, gives a considerable increase 
in the width of the aisle and the width of the cross seats without 
increasing the overall width of the car. T he adoption of maximum 
traction centre bearing trucks allows the use of two-motor instead 
of four-motor equipments. greatly reducing the weight per passenger 
and also reducing the height of the car floor to such a degree that the 
lower step is carried 2 in. nearer the ground. 

Another interesting feature of the construction of this car is the 
use of a flat-arch roof in connection with the automatic ventilating 
system. Fresh air is brought in over the electric heaters, which are 
controlled by а thermostat, and the foul air is discharged through 
nine registers placed in the ceiling directly over the seat. These 
registers are connected with ventilators placed at intervals on the 
roof of the car. The vacuum created by the motion of the car 
draws out the foul air 80 rapidly that the air in the car is renewed 
every 34 minutes. To provide against the inadequacy of the usual 
destination signs, there is used to designate the route a large illumi- 
nated white letter on a black background located in the upper half 
of the right-hand front vestibule window. This letter is large 
enough to be visible by day or night for a distance of several blocks. 
Supplementary thereto, a side destination sign occupies the full 
length of the opening immediately over the entrance and exit doors. 
Ап application of European practice is found in the “ Car Full” 
sign. which is dropped into place below the initial destination sign 
whenever a maximum car load of passengers has been taken on. 

The seating capacity, dimensions, weights, &c., of the near-side 
car. as compared with the standard pay-as-vou-enter cars used in 

Buffalo and Chicago, are as follows :— 


Near-side Pay-as-you- 

саг. enter car. 
Seating capacity ................ «6 Б> 66e 40 
Length of cross-seat cushion | ............... 34H 1n. ...... 34 in 
Width of aisle at hip height.................. SUP in. ss 27 in 
Width of сарае 8ft. Gin. ...... 8 ft. Gin 
Length of car overall.|............. e 45 ft. 2in. ...... 45 ft 
Height of саг... зените 12 ft AR 12 ft. 5 in 
Height of lower step from ground ......... 14 іп, amar 16 in. 
Weight of car fully equipped .............-. 39,000 Ib.  ...... 52.000 th. 
Weight per seated passenger ............... 736 1b. ...... 1,300 1b. 


Passengers are not permitted: 
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The inherent accident prevention features of this car are supple- 
mented by the use of the H.-B. lifeguard and by a safety grab handle 
round the front vestibule. The handle is so designed and placed 
that it can be easily seized by a person about to be struck by the car 
who might otherwise be thrown under the platform. 


ELECTRICITY SUPPLY AT MARSEILLES. 


биттату.—А deecription ie given of the station at Marseilles where 
direct current and alternate current at two different frequencies and 
voltages are generated to moet the requirements of the varying needs of. 
the district. ———— 

А good example of а modern steam-turbine generating: 
station is to be found at Marseilles. Marseilles is a very active 
centre of electrical interests, and possesses what 1s probably the: 
most extensive system of tramways on the Continent. The: 
present station was erected in order to keep pace with the in- 
creasing demands for current both for lighting and power. 16. 
is owned by the Société du Gaz et de l'Electricité de Marseille,. 
and this company are now supplying lighting in the central. 
and the outlying quarters of the city. Current from the steam- 


turbine plant is supplied to the city system at 5,500 volta 


and а trequency of 25. This is transmitted to a large 
sub-station from which the central district is supplied. From 
this sub-station continuous current at 220 volts is delivered to. 
a three-wire network. The station also supplies current at 
9,500 volts and а frequency of 50 to the outlying districte. 
Low-tension mains on the alternating system are fed from. 
small transformer posts placed at various points, the secondary 
voltage being 190 volts in this ease. For the power supply, 
especially for large motors, the company is operating a special. 


system of high-tension mains, using а pressure of 13,500 volta. 


delivered directly from the machines at the central station,. 
a frequency of 25 being used. The high-tension lines owned. 
by the company have been laid out so that in case of need they 
can be supplied with current from the network of power lines 
which covers the Maritime Alps region and runs as far as the 
large sub-station of Allauch, in the neighbourhood of Mar- 
seilles. This power system is the most extensive in France,. 
and is fed from а number of hydraulic plants lying in the moun- 
tain region. It can be drawn upon if required, and inversely 
the Marseilles station can feed into the Allauch sub-station, 80: 
as to afford a reserve supply for the latter. Such an arrange- 
ment is therefore of mutual benefit to the two sets of power 
supplies. The general arrangement and elevation of the station 
are shown in Figs. 1 and 2. т 

In order to satisfy the above-mentioned conditions, the 
Marseilles plant has been arranged to furnish three different. 
kinds of current at various voltages and frequencies. Current. 
is produced by three 1,000 kw. (Fig. 3) turbines at 5,500 volts. 
three-phase and a frequency of 25 for the supply of the central. 
sub-station of Marseilles. For the transformer posts in the outer 
districts of the town current is obtained from one 1,000 kw.. 
turbine. While the voltage in these districts is the same а8- 
that in the centre of the town the frequency is 50 instead of 25. 
For interchange purposes a frequency-converter consisting of a. 
50-frequency and а 25-frequency alternator coupled on the 
same shaft is used. Either oneof these machines can act as & 
synchronous motor so as to operate the other as an alternator, 
and thus produce current at either of these two frequencies if 
required. | 

For the supply of the high-tension lines а turbine which. 
delivers three-phase current at 13,500 volts and a frequency of 
25 1s Installed. 


can be fed to the 5,500-volt bars, or vice versa. Care has thus. 


been taken in laying out the station to make, the above three: 


systems interchangeable, and any one of the five turbine 
groups can be used to supply any of the circuits of the station 
in spite of the different voltages and frequencies. >p | 

The boiler room for the 1,000 kw. units contains eight multi- 


tubular boilers which. ате designed to work normally at 8. 


pressure of 190 lb. persq.in. Each of these boilers has 225 84. 


| In the station also there is a set of transformers 
having a ratio of 13.500/5,500, so that the high-tension current. 
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— ELEVATION OF STATION. 


t) 


FIG. 


metres (2,430 sq. ft.) heating surface, and is combined with & 
superheater of 54 sq. metres (580 sq. ft.) surface, which raises 
the steam to 300°C. The boiler produces 3,125 kg. (6,875 lb.) 
of steam per hour at the normal pressure, but this output can be 
increased by the use of a forced draught. For this purpose a 
motor-driven blast fan is employed, the yield being thus raised 
to 3,500 kg. (7,700 lb.) per boiler unit. А 72-tube economiser is 
fitted to each of the boilers, so as to heat the feed water to 
80°C. This battery of eight boilers is used in connection with 
the three turbo-alternator units which operate at a frequency 
of 25. For the 50-frequency machines and also for ‘a second 
turbo-alternator of the same type which is to be installed 
four other boilers are employed. These boilers are designed to 
work at the same steam pressure, but have a heating surface 
of 265 sq. metres (2,860 sq. ft.), and are fitted with а super- 
heater of 65 sq. metres (700 sq. ft.) surface. Each unit pro- 
duces 3,600 kg. (7,9201Ь.) of steam per hour, or, by the use of а 
forced draught provided by the same fan, the output can be 
raised to 4,200 kg. (9,240 1b.) рег hour. With this type of boiler 
is used a 96-tube economiser. Owing to the proximity of the 
саз works, the company can employ the gas coke from this 
latter plant in order to heat the boilers with economical results. 
The gas works lies at a height of 3-75 metres (12 ft.) above the 
floor of the electricity works, and thus the mouth of the coal 
bunkers which lie on one side of the boiler-room are on a level 
with the outside ground, so that the coal can be dumped 
directly into the bunkers without any further handling by 
means of the cart which circulates between the gas works and 
the electricity station. 


> 


The second boiler-room of the station is laid out on quite & 
different plan from the other, and automatic stoking is em- 
ployed, together with а well-designed system of conveyora for 
bringing in the coke supply. The eight multitubular boilers 
which are here installed have a rated capacity per unit of 
4,000 kg. (8,800 Ib.) of steam per hour. Motor-driven blast fans 
are used to give a forced draught in the former case, and in this 
way the output can be increased to 4,800 kg. (10,500 lb.) per 
hour. From the coal bunkers, which are mounted on the 
second foor of the station and above the boilers, the coke is fed 
down to each of the furnaces by a series of chutes in the usual 

way. The bunkers are supplied by coke from the 
gas works. This is brought in on dump carte. The 
present set of eight boilers is designed for the supply 
of the large 3,000 kw. steam turbine. 


The Curtis turbine groups (Fig. 6) for the 25-fre- 

quency current are operated at the standard speed of 

1,500 revs. per min., and the steam 18 admitted at a 

mean pressure of 11-5 atmospheres, this being super- 

heated to 275°C. These turbine alternators are 
designed to carry an overload of 30 per cent. for 

two hours’ continuous running and of 50 per cent. 

for a 15-minute run. Steam governing 18 effected 

by the use of a ball governor, which acts through 

а hydraulic motor upon the main gate valves of the 
steam piping. А! зесоп@ method of regulating 18 by 
means of valves operated by a small electric motor, and 
this makes it possible to secure slight variations of 
speed, The attendant at the switchboard can control the 
working of the electric motor, and in this way can obtain 


synchronism between the different machines in a convenient 
manner, ; 


The lower end of the turbine shaft is mounted in a bearing 
which is provided with water lubrication at a pressure of 370 
Ih. per sq. in., the water for this purpose being supplied by 
motor-driven pumps. Of the three guide bearings for the 
vertical shaft, the lower one is also provided with water lubri- 
cation, while the remainder have an oil feed in the usual way. 
Motor-driven oil pumps are used for this latter purpose, an 
another set of electric pumps is used for supplying the water 
Гот the hydraulic motors of the governors. Should the speed 
of the turbine rise above the normal by more than 15 per cent. 
an automatic device mounted for the purpose causes the closing 
ot the steam gate of the inlet. 
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mto three main portions, one of these being used for the direct The second .part of the 25 frequency. alternating-current | 


Current, the second for alternating current at 25 frequency, | board is fitted with two sets of "bus bars, and has aa ales | 
and the third for 50 frequency. The direct current portion of | panels: Four feeder panels which bv the use of extra bars and - 7 
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-весЯоп couplers allows any one of the outgoing cables of the 
station to be fed, or two or three of such cables to be supplied in 
parallel. This can be done by any one of the panels or by all 
the four panels at the same time. Оп these panels are mounted 
meters for registering the amount of energy furnished or received 
by the station as a whole. There are next five alternator panels— 
viz., two panels for the alternators (or synchronous motors) of 
the frequency-converters working at a frequency of 25. At the 
lower part of each panel is placed a circular contact switch for 
raising or lowering the resistance which is put in series with the 
field winding of the starting motors of these groups, so as to be 
able to adjust the speed of direct-current motors and obtain 
synchronism of the three-phase motors of the frequency- 
converter, without it being necessary to leave the switchboard. 
"There are also three panels corresponding each to a 25 
frequency turbinealternator. Each of these panels carries the 


Fic. 6.—3,000 Kw. CURTIS TURBINE SET WITH CONDENSER, PUMPS, 
AND EXCITERS. 


-usual switching devices for the alternator. At the base is a 
switch which controls the circuit of a small synchronising motor 
mounted at the top of each turbine. It is possible to synchro- 
nise one of the alternators with any one of the others without 
leaving the switchboard. There is also one panel for the high- 
voltage circuits of the station transformers for supplying the 
station circuit. This panel is provided with an automatic cir- 
cuit-breaker of the oil type, and here is also one machine 
panel for the 13,500-volt current, and two panels for the 5,500- 
volt non-synchronous motors of the exciter sets. 


The switchboard which is used for the current supplying the 
station has two sets of 'bus bars and comprises two alternator 
panels for the frequency-converters, three feeder panels each 
corresponding to an outgoing cable and one alternator panel 
for the fourth 1,000kw. group. The board contains blank 
panels for future use and an automatic voltage regulator, which 
acts upon the exciter circuit of the alternators. The 13,500 kw. 
switchboard is mounted on an elevated platform at one end of 
the main dynamo room, and is laid out for two 3,000 kw. alter- 
nators, one of which 1s now erected. It is fitted with two 
machine panels and six feeder panels for 1 3,500 volts and 25 
cycles, as well as blank panels ultimately giving four alternator 
The oil switches which are operated 


and seven feeder panels. 


from this switchboard are of the Thomson-Houston distant- 
control type. On the board is engraved a simplified plan of the 
circuits of the station with a number of pilot lamps, which 
indicate the opening or closing of the main switches, and these 
aid the attendant in carrying out the various operations. A view 


of the 13,500-volt board is shown in Fig. 4 and of the oil 
switches in Fig. 5. 


ALTERNATE-CURRENT RESISTANCE AND INDUCT- 
ANCE OF COILS.* 


BY A. ESAU. 


1. Single-layer Coils.—Wh*n a straight cylindrical wire is tra- 
versed by a direct current, the stream-lines distribute themselves 
uniformly over the whole section of the wire. When the current is 
alternating, however, th» stream-lines crowd towards the outer sur- 
face of the wire, à phenomenon known as the '' skin effect." This 
increases the resistance and reduces the inductance. Ап accurate 
knowledge of the effect of the frequency is necessary wherever rapid 
oscillations are used, since the natural rate of oscillation and the 
damping depend upon it. Rayleigh t calculated the effect for a 
straight wire. Of practically greater importance are solenoids and 
coils, and in these the skin effect produces a concentration towards 
the interior of the coil, thus increasing the resistance still further. 
The effect has been investigated by Dolezalek, M. Wien, Sommerfeld, 
Batelli, Magri, Black, Cohen, Coffin, Nicholson, Lindemann and 
Meissner. { 

If the resistance for a certain inductance is to be a minimum, the 
most favourable arrangement is a coil with a single layer of wire. 

Theoretical Formule.—Wien’s general formula is 

W C.. 
w, ta" E areces 
where W is the alternate current resistance, W, is the direct-current 
resistance, п is 2» x frequency, and C and А are complicated 


Fic. 1. 


expressions involving the shape of the sectional area of the wire. 
If the latter is an ellipse with a major axis 2b in the axial direction 
of the solenoid and 2p in the radial direction, the ratio becomes 


b 2 
+ S + ia C) | X 0-272, 
0 [m s) 


C 

where c is the length of the solenoid, m the number of turns and с the 
conductivity. This formula shows that if the wire is made a flattened 
band of elliptical section the alternate-current resistance 13 increased. 
For a circular section the formula reduces to 


W _,  [2л%рзтотр > 
wis | x 0-272. 


If the section of the wire is rectangular, with the sides 2b (axial) 
and 2p (radial), the formula becomes for thin wires 


: 
W ==] + мш x 0-356, 
Wo 9 . | 


where g—c/m— the pitch of the solenoid. 


ПОЙ Оры PAET e a aar 
* Abstract of an article in the “ Annalen der Physik,” 34, pp. 57-94 
and pp. 547-564, 1911. 


‚ 1“ Phil. Mag.," 21, р. 381, 1886. N^ 
1 See “ Annalen der Physik,” 1903, 1904, 1906; “ Bulletin” of the 
Bureau of Standards, 4, No. 1; “ Proc." of the Am. Acad. of Arts and 


Sciences, 41, No. 34, 1906; Verh. der Deutsch. Physik Сев, 1909 ; 
and “ Jahrbuch der Drahtl. Telegr.," 3, 1909. 
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Xf the wires are infinitely close together, g=2b, and 
| у 
W,7 1 + deron)! х 0-356, 
| Sommerfeld’s formula for high frequencies is W/W,=a/2, where 


a=4p МдӘхтпе. à 
The complete formula, applicable to any frequency, is 
at a 
Ет 
w 1+, 5 9+ m 
W, м 
1+2 *t219* 3 


From this formula the following table of theoretical values has 
been calculated :— 


oa а E кыз мы о с ыс 
боа | W/W, | а ‚| WW, 
0 1-0000 | 35 | 1-6183 
0-5 1-00035 | 4-0 1.8978 
ro 100553 4.5 | 2.1903 
1-5 | 1.0278 5-0 | 2.4769 
20 | 1-0856 EE | 2.7493 
2.5 1-1987 | 60 3-0000 
30 1-3781 | 


Dd c ME CREE 


Р These figures are plotted in the accompanying diagram (Fig. 1). 
' The formula only applies so long as the section of the wire is small 
-= àn comparison with the diameter of the solenoid. When the solenoid 
mes narrow, the ratio W/W, decreases. | 
When the solenoid itself has a rectangular section with sides 2r, 
and 2r,, the value of а becomes 
Da Ad 
eA Vire “тз. 
Measurements.—'These were carried out by Wien's method with 
Wheatstone bridge and low-resistance telephone (7 ohms). The 
plate of the latter was tuned to resonance for the frequency, so as to 
increase the sharpness of the minimum. | 
. The general results are as follows :— 


: |. The formula of Wien and that of Sommerfeld (which are identical 
for the present purpose) represent correctly the increase of resistance 
for frequencies up to 6,000 ~ per sec. 

re is à small decrease of W/ W, with decreasing solenoid radius, 

For pitches above вр the ratio W/W, increases with increasing 
pitch, instead of decreasing as expected. This applies both to cir- 
cular and rectangular wire sections. For high frequencies the 
change is satisfactorily represented by a (corrected) formula due to 


сан, * 
7 


у, a 
WU 1.2340 м? у тп, 


Опе of the actual series of measurements is quoted below :— 


Square section of wire. 2p —0-3 cm., 7==0-8 em., W,—0-02 ohm. 


Frequency. | a | W/W, cale. | W/W, obs. | W. 
eua E LL RCM NR 
510 — 127 | 192 102 | 0:020] 
1030 | 1.80 | 1-05 | 1-05 |  0-0210 
2,100 2-57 1:21 | 1:32 ^0 2-0244 
3,060 | 310 | 1-43 | 1-43 | — 0-0286 
4,120 3-00 | 1.67 | 167 [| 0033 
5,270 | 4-07 | 1-94 1-92 | 0-0334 
5,530 417 ' 20 ' 202 | 040404 


| 


—— pm ^ EIC e ЕРЕ: Aare m E 


On comparing the increase of resistance with the increase calcu- 
lated by Lord Rayleigh for a straight wire, it is found that the А.С. 
resistance of a wire may be increased 21 times by winding it into a 
single-layer coil. 


Decrease of Inductance.—This amounts to something between 1-5 
and 2.5 per cent. within the range of frequencies studied. It is due 
to the crowding of the stream-lines towards the axis of the solenoid, 
Which reduces the core area. The decrease is least in high-pitched 
coils, and is less in round wires than in wires with square section, 

It is well-represented by Coffin's (corrected) formula 

L,.—L,, _ 1 1 


—— eee еы с] x o ty 
Lin 2b r—p 
Р V? /2xne 


for the higher frequencies, L, being the inductance for frequency n, 
Li. the inductance for infinitely rapid alternations and r the radius 
of the solenoid. 


* “ Nuovo Cimento,” 11, December, 1906. 
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2. М ultiple- Layer Coils.— According to. Wien, the increase of resis- 
ER Ш & coil on substituting alternating for direct currents is given 
y 
WW _64B%otntmtot (1 (rient), 
Ww 3 cg | cj 
Where W is the А.С. resistance, W, the D.C. resistance, 5 the width 
and p the thickness of the wire (of rectangular cross-section) and Tors 
the inner and outer radii of the coil. 


For infinitely long coils with wire of square section this may be 
written 


WW, 
| Ow = Е p'r?m,2o%n?, 
. 0 | 
where m, is the number of lavers. | | 
Sommerfeld's formula is identical with this, except that the 


numerical factor is Е instead of ы 


The experiments undertaken were incapable of deciding between 
the two formule. Both appear to be fairly correct for small fre- 
quencies and for a large number of lavers. For the higher fre- 
quencies (4,000 to 6.000) the resistances fall below the calculated 
values, especiall y when there are on! y а few layers (two or three). 

As regards the inductance, it is found to'change least when the coil 
is long and the number of layers is large. Тре changes ranged from 
I to 8 per cent. | | 

3. Influence of Damping и pon Resistance and Inductance.—Barton* 
has studied the resistance and inductance of a straight wire for 
damped oscillations, such as occur in .condenser discharges. He 
found an increase in both аз compared with Rayleigh's values for 
undamped oscillations. | POM DM mE 

The author calculates these effects for coils by Sommerfeld's 
method, introducing, however, the damping factor ё. He finds for 
square wires and slow oscillations Ба at 

W 1 4 6g ante 1 а) 
W, 45 oe 
where s is the thickness of the wire. 

For rapid oscillations and small damping factors 
W —— 7 
— с (1—03). 

м, 8 /2япа (1—4?) | 

The first formula shows an increase of resistance, and the last a de- 
crease. In either case it is very small, being $ per cent. for a decre- 
ment of 0-2. | | OE 

Rusch has shown that this is the actual behaviour of coils with 
wires of circular section. : ANN 

The inductance also shows an effect of damping. For rapid 
oscillations the calculated relation is i i 


Г 3 9.4.4. зур 

Lo 28 ^/2тис . 
but when the damping is considerable the formula is more compli- 
cated, and the increase may be converted into a decrease. In the 
ease of slow oscillations the increase in the inductance is positive, 
zero, or negative, according as to whether the expression 


21 ^ 15. 91 ы a 
— 6C—. c? - 634+ 90+ 
252п по 2 á Шо асе м 


is less than, equal to, ог greater than zero. | 

In conclusion, the author refers to the work of Lindemann on 
stranded wire, which shows that an equal distribution of the stream- 
lines is attainable, and Meissner's work on the effect of the capacit v of 
a coil upon its resistance, which amounts to an increase. This 
influence of capacity is strongest in the case of coils of many lavers of 
thin wire. For slight damping the diamcter of the strand element 
should not exceed 0-07 mm., and a flat coil is the best. For any 
given diameter of wire and wave-length it is possible to calculate the 
number of wires giving the smallest damping for a given inductance 
&nd dimensions. 


hec 


Hydro-Electric Station in the Caucasus.—According to 
“ The Times Engineering Supplement,” the Council of Ministers 
has sanctioned the leasing to a British group for a term of 75 
years 275 acres near the River Terek and 407 acres near Lake 
Soktcha for the purpose of hydro-electric stations. The 
Government reserve the right to acquire the works there 
erected within 30 years or on default of the promoters to satisfy 
certain regulations. The promoters have agreed to pay £2,500 
annually for Government inspection. It is stated that the 
price of power will not exceed 1d. per kilowatt-hour. 


$ 6 Phil. Mag.," 47, P: 433, 1899. 
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ELECTROLYTIC CORROSION IN REINFORCED | 
CONCRETE.* 


BY C. E. MAGNUSSON and G. H. SMITH. 


Summary.—After confirming the results of other investigators, that 
an electric current produces failure of reinforced concrete, the authors 
discuss the various theories of this action, reaching the conclusion that 
the increase in volume due to chemical action is the direct cause of the 
failure. Methods for protecting the concrete are finally considered. 


While reinforced concrete was coming into general use as a struc- 
tural materia] much space was given in the technical press to dis- 
cussions and reports on the durability of the encased iron. The 
results from a large number of experiments gave fairly conclusive 
evidence that under ordinary conditions the iron is protected, and 
that even if it was rusty when placed in the concrete, it will be free 
from the oxide after remaining in the concrete for some time. It 
was quite natural therefore to infer that when failures did occur, the 
crack in the concrete preceded the corrosion of the iron, and that the 
presence of the iron in no way entered as а factor in causing the failure 
of the concrete. The complex chemical changes taking place for a 
considerable time in the hardening process of cement make it diffi- 
cult to secure any chemical basis on which this inference might be 
refuted. Besides the complexity of the chemical changes, many 
variables of poorly defined range enter into the making of concrete, 
both in quality of material and manner of construction, во it becomes 
very difficult to prove that any portion of a structure where failure 
develops was constructed in а proper manner and from good ma- 
terial. Under these conditions it has become quite customary to 
assume that a crack in the concrete is in itself evidence of poor cement, 
careless construction, faulty design or some other similar factor. 
Outside causes like vibrations from periodic impulses have been 
investigated in special cases, and for the past four years or more 
some attention has been given to the possible effects of electric cur- 
rents. In the discussion of Knudsen's Paper a marked difference of 
opinion was manifest and it appeared that more experimental data 
would be necessary to determine the true nature of the phenomena. 
Accordingly, a series of experiments was begun in September, 1907, 
in the Electrical Engineering Laboratory of the University of Wash- 
ington, for the purpose of studying the electrolytic effects on iron in 
reinforced concrete. The work is discussed below under three heads. 
The cement used was of the “ Washington " brand made at Con- 
crete, Washington. The iron was cut into 8 in. lengths from com- 
mercial stock of $ in. Johnson steel bar. А copper wire was soldered 
to one end for making electrical contact. The ratio of cement to 
sand was one to three for the concrete. Cylindrical blocks 9 in. high 
and 6 in. in diameter were formed in moulds. The iron bar was 
placed along the axis and extended to within 2} in. of the lower end, 
thus leaving а layer of about 23 in. of concrete between the water 
in the tank and the iron bar. Each block was kept in a moist con- 
dition for at least 30 days before the E.M.F. was applied. Three 
blocks were made at a time, two were used in the cireuit and the third 
kept аз а check. 


2 Will the Electric Current cause Failure їп Reinforced Concrete ?— 
The experiments supported the aflirmative conclusion reached by 
other investigators. Modifications in applied voltage. current 
density and kinds of aqueous solutions did not alter the general 
result, viz., that an electric current passing from the iron through 
the concrete will cause corrosion where it leaves the iron, and. if the 
process be continued for a suflicient length of time, the surrounding 
concrete will crack. 

Analysis of the Processes Involved.—The following suggestions are 
discussed : (a) Temperature rise due to RC? losses. (b) Hydrostatic 
pressure at the anode due to the current and to ehanges in solution 
density. (с) Pressure caused by the generated gases. (4) Chemical 
change in the cement. due to the current directly, destroying the 
cohesive strength of the concrete. (e) During corrosion, the iron 
changes to an oxide or a salt ; this involves an increase in volume. 

(а) In cases where the current is comparatively large and more 
heat 13 generated than can be dissipated without a great rise in tem- 
perature, this factor niay be the cause of the failure. With suflicient 
heat generated to cause the water to change into steam, failure of 
the concrete will quickly follow. Such cases, however, are rare and 
readily noticed, and the flow of the current stopped. The large ma- 
jority of cases deal with small currents, à few hundredths of an 
ampere. and the rise in temperaturo 13 slight. | " 

(b) While the hydrostatic pressure at the anode is suflicient to 
force а few drops of discoloured water up around the edges of the 
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iron on top of the block, the porous nature of the blocks makes it 
im probable that any considerable stress should come from this source. 

(c) From the porous nature of the surrounding material it seems 
quite impossible that any large force should come from this source. 
Moreover, when two blocks are connected in series the hydrogen gas 
will be twice the volume of the oxvgen. No action, however, was 
observed where the hydrogen was liberated, while the block receiv- 
ing the oxygen cracked in 19 hours. 

(d) In order to determine what action, if any, was produced directly 
on the concrete by the electric current the resistance of cement and 
concrete was first measured under various conditions; special 
cubical blocks being made and afterwards tested for their compres- 
sive strength. 

The results of the tests recorded in the Paper may be summarised 
as follows :—(1) Concrete and cement, when dry, are good insulators. 
Their specific resistances being of the order of 1,000 megohms per 
cubic centimetre. (2) The conductivity of concrete and cement 
depends upon the porosity of the material and the nature of the solu- 
tion in the pores. When the pores are full with an aqueous sodium 
chloride solution, both cement and concrete are fairly good conduc- 
tors of electricity. (3) The current flowing through the concrete 
probably follows the ordinary laws of electrolysis, with the liquid in 
the porous spaces of the concrete mass as the conductor. (4) An 
electric currentzof low density passing through cement or concrete 
does not affect the compressive strength of the cement or concrete. 

(e) When the current leaves the iron through an aqueous solution, 
oxygen and, under some conditions, chlorine will be liberated at the 
iron surface. An iron oxide or a salt will be formed and these chem- 
ical changes are accompanied by an increase in volume. When iron 
is changed to ferric oxide (Fe,O,). the volume is increased in the ratio 
] to 2-2, and a similar increase occurs when the other compounds are 
formed. Without doubt the forces produced by chemical action are 
ample to break the concrete, and all the observed facts can readily 
be explained on this basis. The observed data give evidence that 
the corrosion of the iron, caused by the electric current, precedes the 
crack in the concrete ; and that the increase in volume when the iron 
changes into an oxide or a salt is the direct cause of the failure of the 
concrete. 


Methods for Protecting the Concrete.—Five methods are discussed, 
viz., (a) Keeping the iron negative to the surrounding concrete во 
that the current will flow to the iron in all cases. (b) Using alter- 
nating currents. (c) Filling the pores of the surrounding concrete 
with some non-conducting material. (d) Coating the iron with a 
metal so that the conduction will be metallic instead of electrolytic 
when the current reaches the iron. (e) Coating the iron with some 
insulating material before it is placed in the concrete. 

As regards (a), this is usually impracticable. Experiments showed 
that unless the currents are large enough to produce excessive heating 
no deteriorating effect will come to the reinforced concrete from alter- 
nating currents of equal positive and negative wave forms. The 
conclusion is also reached that it is not likely that any combination 
can be found which will so fill the pores that the moisture Ro be 
excluded and the concrete become a non-conductor of electricity. 

In regard to (d). coating the iron with zine proved useless. PEE | 
ing in mind the eletcrolytic properties of aluminium, the bars were 
covered with two or three coats of aluminium paint, using banana 
oil (amyl acetate) as a binder. There was observed the character- 
istic drop in eurrent—that is, the rapid rise in resistance due to the 
formation of aluminium oxide—and when the circuit was hroken, 
recovery occurred. The paint, however. did not protect the iron 
from corrosion. The time element, before failure of the concrete 
occurred, was considerably increased, but the blocks cracked as Ш 
the case of bare iron. Two explanations are suggested. First, In 
salt water solution, the chlorine given off at the cathode attacks the 
aluminium and thus destroys the protective qualities of the oxide 
film, and when the aluminium has all been changed to a salt, the 
current can attack the iron. Second, the oxygen ions pass between 
the layers of aluminium flakes and thus reach the iron. The latter 
process seems to be the most probable. With the iron coated by à 
continuous laver of aluminium so as to eliminate the passage-way for 
the oxygen ions to the iron, the desired results might be achieved. 
Iron bars plated with aluminium were not available but it seems 
likely that the automatic increase in resistance would follow in à 
manner similar to the experiments on aluminium wire. М ith а prac- 
tical method of coating the топ with aluminium, the problem. of 
protecting the reinforcing bars in concrete from electrolytic action 
may be solved. . 

If the iron bar be coated with an insulating compound before being 
placed in the concrete, thus preventing the flow of electricity, 1t 1 
evident that there will be no corrosion of the iron. To find a material 
with which such an insulating coating can readilv be placed on tho 
iron so as to produce commercially practical results is no easy task. 


— 


blocks mits- 
Tom | 1: m 
ateral jt ee 
m this iom. 
e її у 
however, ру 
е hk ме. 


sliced ce 
Uf cement ix 
Ws; se 
Даг бше 


е ПАЯ: 
d insists. 
terim 
and ж 
eof E 
CUTEM 
és] conde 
he ctv 
de lon 2 
ot if) E 
Of CALCHe 
CONC TELE. 
EDS 
Дей È 
hese едет 
VW hon ne 
rte nit. 
oun it 
тр 
ЛАГ 


the protective qualities of à paint. The deterioration of the insu. 
lating power of the paint is probably due to a slow absorption of 


the first four months, while complete failure followed by continuing 
the process two months longer. Three sets of blocks gave no evi- 
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PROTECTION FROM LIGHTNIN G. 


A report on this subject was presented at the recent meeting at 
New York of the National Electric Light Association, Twenty 
power supply companies who had investigated the matter very 
thoroughly were cireularised, and the report (of which an abstract 
was given in the “ Electrical World ”) 1в based on the replies received. 
lt states that with improvements in insulation and lightning 
arresters failure of apparatus from lightning is becoming very 
much less frequent. 


The results obtained from the use of the electrolytic type of arrester 


have been very satisfactory.  Arresters of the horn type are in 

common use, but in a great many cases are being rapidly replaced by 

those of the electrolytic type. On the other hand, an objection to 
the electrolytic arrester is its high first cost and the necessity of 
frequent charging and attention; indeed, in a station of minor 
importance it has been considered cheaper to replace an occasional 
damaged transformer. Transmission lines having overhead earth 
wires appear to.have suffered the least damage. The use of an 
earthed metal ring for eaoh insulator is reported as being effective 
for theelimination of line disturbances, but is no protection against a 
direct stroke and is expensive. In some cases an earthed spark-gap 
has been provided for each insulator, and still another form is that 
of installing an earthed wire on each pole, carrying it well above the 
top. A special device, known as an arc suppressor, is now being 
experimented with for the relief of. transmission line troubles due 
to an are around the insulator, the device being used at the ’bus bars 
of the principal station to take care of the entire system. 

its recommendations the Committee states that where all lines 
leading into a station are operated separately, each of them should 

e provided with an arrester installed on the line side of all apparatus. 
In other cases experience justifies installing one arrester on the 
Common ’bus bar. The installation is recommended of choke coils 
in every circuit leading to the generating station, advantage also 
being taken of the newer and improved types of insulation for trans- 
formers and other classes of apparatus connected with a high-tension 
System that are especially susceptible to damage from lightning or 
Surges. In the case of stations where no arresters wre being used the 
electrolytic type 1s recommended ; if. however, arresters of the multi- 
Бар or horn tvpe are in use and giving satisfaetory service there is 
по need for a change. The Committee unqualifiedly recommend 
the use of the overhead earth wire, which should be earthed at every 
Supporting structure, either pole or tower. A lightning rod carried 
above the earth wire is also recommended. 

The results of investigations have shown that a lightning arrester 
loes not protect any apparatus on a distributing System more than 
400 ft. or 500 ft. away. А caleulation is given showing that it would 
uot pay to increase the number of arresters bevond one for each 
£100 worth of transformers. "The Committee repeats its recom- 
mendation as to the inspection of arrestera, as well as to the impor- 
tance of detailed records. 


DISCUSSION. 

Dr. C. P. STEINMETZ said that the problem of lightning protection had 
become essentially an economic one. as to how far the cost of protective 
apparatus was balanced by probable damage to apparatus. А pro- 
tective device should be close to the apparatus to be protected, and it 
was à question whether we should not abandon altogether the attempt 
to protect distribution circuits, and contine attention to the apparatus 
connected to these circuits, installing the devices near them. In other 
words, it was becoming more economical from year to year to connect 
the arresters to the device to be protected, and not distribute them along 
the line. Dr. Steinmetz described the manner in which the various 
troubles relating to lightning disturbances and abnormal voltages might 
be scientifically determined. | 

Prof. E. E. Е. CREIGHTON recommended, as a means for determining 


arrester укай ita capability of discharging heavy currents at abnormal 
voltages, but it could not economically be built to discharge the main 
generator current. 

Mr. В. P. Jackson emphasised the importance of good insulation of 
apparatus. He did not believe in the indiscriminate use of lightning 
arresters that discharged freely, when they should be set to а higher 
voltage and the additional stress taken by the insulation of the apparatus. 
Some of the money that had been spent in protective apparatus might 
well be spent in better insulation and on improving the transmission lines, 

Mr. FARLEY Оѕсоор said there was a possibility in some cases of 
decreasing the number of lightning arresters now in use ; butthelightning 
protection problem was one for individual study, as local conditions 
might influence the number of arresters to be used. Earthing the secon- 
dary would enable а reduction to be made in the number of arresters. 

Mr. Percy H. Tuomas agreed with Mr. Jackson as to setting lightning 
arresters at low voltage, as it was a menace every time an arrester dis- 
charged, the system being straincd each time. A trouble to be expected 
with the electrolytic lightning arrester was that when the discharge 


reduced, and the apparatus subjected to a severe shock. The electrolytic 
arrester had the disadvantage over the multi-gap series arrester of dis- 
charging frequently. Numerous advantages of the multi-gap type of 
arrester were pointed out. Mr. Thomas said that the new schemes for 
shunting out an arcing earth on a transmission line seemed to have made 
progress. The idea of the type of device referred to was to close a circuit 
automatically in shunt at the power house as soon as the arc was estab- 
lished. This took the potential off that portion of the line, which then 
was automatically restored. 

Mr. P. M. Гахсогх said there were several means besides lightning 
arresters for taking care of lightning disturbances. One was the use of 
the suspension insulator, which had an earthed portion above the line 
to be protected; the second was the use of an earth wire above the 
transmission line, and the third was the earthing of the secondary distribu- 
tion and primary transmission circuit. These three methods of construc- 
tion would, he believed, secure a greater reduction in damage from 
lightning disturbances than the use of arresters. 

Prof. CREIGHTON considered some of the comparisons made between 
the aluminium and multi-gaparrester. The former, he said, was designed 
specifically to take care of continuous surges for a considerable length 
of time, which the latter could not possibly do, because of the heavy 
current that flowed and the high voltage expended in the resistance rods. 
When the neutral was earthed the difficulty was transferred from potential 
to current troubles. In many cases, however, it was advisable to earth 
the neutral, especially in the operation of a railway system. 

Mr. Е. J. RICHARDS said that very good results had been obtained 
during the past two years from the use of aluminium-cell arresters on 
high-tension lines and feeders. Не directed attention to the inspection 
and care required in the operation of aluminium-cell arresters. "There 
had been only one interruption due to insulator failure on the lines 
referred to during the past two years, and this was caused by a direct 
stroke of lightning. 

Mr. Е. Озаоор could not agree with the statement that multi-gap 
arresters required no attention, because dirt collected on them and would 
cause trouble if not removed. 

Mr. Н. L. Writs said that in the case of a 6,600-volt system good 
results had been obtained by connecting one side of the lightning arresters 
to the line and the other side to the earth wire ; the next line was con- 
nected to a lightning arrester, but not connected to the same earth wire, 
&c. By connecting one lightning arrester to one line at one pole, and 
the next lightning arrester to the other line at another pole, there was a 
much easier discharge. 
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INNOVATIONS IN TRAMCAR 
CONSTRUCTION. 


It is a common trouble on tramcars that the driver can- 
not see easily what is taking place on the step of the car, 
and consequently accidents occur over which he can have 
but little control. An attempt to overcome this difficulty 
is being made by the International Railway of Buffalo, 
U.S.A., and although the conditions there are not quite 
the same as in this country it may be worth while to call 
attention to the type of car which is there being introduced. 
As will be seen by the account given in another column, 
the car is intended for use on what are called “ street rail- 
ways” in the United States. These railways work under 
conditions that apply in this country to tramways on the 
one hard and to light railways on the other. 

The car is of the single-deck type and the entrance is at 
the front end only, there being two gates side by side— 
one for exit and the other for entrance. The driver 18 
screened off from the car. proper, but has full view of both 
these gates, which are on the same side of the car; he can 
therefore close them and start the car when he is certain 
that it is safe to do so. Although a conductor 1s provided, 
the ear is worked on the “ pay-as-you-enter " principle ; 
consequently the conductor has time to observe any signals 
that may be made to him and to call out the names of the 
streets. We doubt whether this mode of working would 
be acceptable in this country, but the main point of the 
construction is that the streains of incoming and outgoing 
passengers do not interfere with one another, and since 
the movements of the passengers entering or leaving the 
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car oan be easily seen, accidents are avoided and there is 
greater ease of working. Passengers alighting can pass in 
front of a car of this kind instead of behind, and thus 
obtain a clear view of cars or other tratfic approaching in 
the opposite direction, whereas such traffic is hidden from 
passengers passing behind in the usual fashion, and is thus 
& source of danger. The car in question has seats for 53 
passengers апа standing room for 30, the overall length 
being 45ft. 2in. The chief drawback seems to be that a 
car of this kind must always run in the same direction, and 
this involves a loop at the end of the line. А turntable 
might, of course, be used, but this would generally present 
serious objections. A loop, on the other hand, is extremely 
convenient for the handling of cars at the end of a line, 
particularly if the traffic is heavy, but it is not always easy 
to provide a terminusof this kind There should, however, 
be no great difficulty in making double-ended cars on the 
same principle by sacrificing a few seats. 

Another type of car desribed in the present issue, and 
of interest owino to the special conditions involved, is that 
on which Edison accumulators are being used as a source 
of power. In an accumulator car the weight, and also any 
inefficiency due to friction, become of extreme importance, 
owing to the fact that a greater weight of battery must be 
carried to compensate for such defects. In order to give 
the Edison aceumulator a8 good a chance as possible, the 
cars on which it is mounted have been constructed on 
somewhat different lines from those usually adopted. Thus, 
instead of having each pair of wheels fixed to а common 
axle, free running wheels are used, the axles themselves 
being fixed. No figure is given as to the precise saving 
in friction effected by this construction, but it is obvious 
that under certain circumstances the saving should be 
very considerable, and Мг. В. H. BEACH seems to have 
found it so in this particular case. Е urther, the usual gear 
drive has been replaced by a chain drive, as it is found 
that the efficiency of the latter is maintained longer at a 
high value than that of the gear drive, of which the effi- 
ciency suffers considerably by wear. The weight of the 
cars has also been reduced to a minimum. Whereas an 
ordinary single truck car weighs about 800 lb. per seated 
Passenger and a double-truck car about 1,000 1b., the 
Edison-Beach double-truck accumulator car weighs per 
Seated passenger only 6001Ъ., while a small single-truck 
саг weighs 360 1b., the weight of the battery being 601b. 
Рег seat. The result of these alterations is that the energy 
consumption has been brought to a very low figure. Thus, 

in the case of a double-truck car, the consumption was 
49-63 watt-hours per ton mile (presumably from the 
battery), whereas tlie consumption in the case of a double- showed a greater sheath loss with an unarmoured cable laid 
truck trolley car would be something like 125 watt-hours | in cast-iron troughing than with the same cable armoured. In 
per ton mile. the first case the loss at v=50 was 1-7 kw. per mile, and in 


Wedo not suggest that all tramcars сап be made corres- the second only 1:3 kw., whilst with the E in 
pondinely light; for the results obtained in such cases | èir it was only 0:6 kw. As regards о e tage, 
must be jud и the author gives on p. 34 a table showing the cost per mile of a 

sue gu aed by the ты : OF Пар We | cable to transmit 1,000 kw. over distances of from 5 to 50 miles 
have so far no Information on which to go. We do think, with a line loss of 2 per cent. It is remarkable that from 10 
however, that there is always a danger of working in a | miles upwards minimum cost is obtained at a working pressure 
&roove, and at the present time, when tramways generally | of 20,000 volts, and only for 5 miles is the lower working pres- 


; sure of 15,000 more economical. | 
oe рау as well as those who have control of them This subject of working pressure is further elaborated in the 


would wish, it might be worth while for the tramway engi- following chapter, especially in relation to annual cost, regula- 
neer to look round and inquire whether present practice tion, dielectric strength and corona effect. 


is necessarily all that is te be desired. After a descriptive chapter on control apparatus, the author 
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Three-Phase Transmission. By W. Brew. (London, 1911: Crosby 
Lockwood & Son.) Pp. viii. +292. 7s. 6d. 


In the preface the author tells us that he has omitted 
mathematics as far as possible, and that the few algebraical 
expressions he uses are of the most elementary character. 
Now there are two ways of avoiding mathematics. The one 
is by replacing the purely technical methods of the professional 
mathematician by the common-sense arguments of the en- 
gineer, and the other consists in simply skipping all mathe- 
matical investigation and introducing the result by some such 
phrase as: “It can be shown that the following formula holds 
good." Of the two, most readers would prefer tlie first method, 
but it becomes impossible with а subject of such complexity 
as the author treats in this book; he is perforce obliged to 
fall back on the second method. The result is not altogether 
satisfactory, since the reader has to take too much on trust. 
Take as an instance the expression given on page 20 for the 
capacity of a three-phase cable :— 

К =1:5К, —0-166K,, 

where К, denotes the capacity of one core against the other 
two bunched together with the sheath, and К, the capacity 
between the three cores bunched and the sheath. Surely the 
reader may expect to be told in what way this formula is 
obtained. It is, of course, undesirable to burden the text of а 
practical treatise with mathematical arguments, but since & 
complex subject cannot be quantitatively treated without their 
help they might at least be given in footnotes. 

Apart from the omission of such footnotes, the book is an 
admirable treatise on the technical and financial aspect of 
power transmission by three-phase current. The author never 
loses sight of the condition that engineering enterprise is only 
Justified if it yields a financial profit, and he very justly insists 
that it is good policy to scrap old plant whilst still serviceable if 
by the substitution of new plant the profit on the total capital 
invested can be increased. This point, especially as regards 
transformers, cannot be too strongly insisted on. Manufac- 
turers, consulting engineers and station engineers know quite 
well that it pays to scrap inefficient transformers and replace 
them with modern types; but, unfortunately, they cannot 
always convince the owners of the undertaking that it is good 
policy to buy new transformers. Mr. Brew shows. that even 
a small improvement in hysteretic loss is, at present prices, 
sufficient to turn the scale in favour of a scrapping policy. 

In Chapter І. we find a general survey of the whole subject, 
including tables of transmission plant now working in this 
country and abroad, life of plant, depreciation, repayment, 
covering interest and sinking fund, working pressure, drop 
and other characteristic features. According to the author, 
for transmission by cable, 20,000 volts over a maximum dis- 
tance of 30 miles may be taken as reasonable limits; with 
overhead lines the corresponding figures are 110,000 volts and 
300 miles. | 

In the second chapter the author discusses copper, dielectric, 
sheath and iron losses, and cites some experiments which 
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. discusses impedance, pressure rise, higher harmonics, reson- 
ance, reflected waves, power surges and other complex 
phenomena; and, considering that he is doing so under the 
self-imposed handicap of higher mathematics being excluded, 
discusses it fairly clearly. Earthing and the effect of an acci- 
dental earth are treated in Chapter VI., whilst the constructive 
parts of an overhead line, both from a mechanical and electrical 
point of view, are treated in Chapter VII. In appendices are 
given the Board of Trade regulations for overhead wires, 
formule for self-induction and capacity, examples of line 
calculation and a comparison of transmission systems. 

GisBERT КАРР. 
Engineering Mathematics. By C. P. STEINMETZ. (New York, 1911: 
McGraw Hill Book Co.) Рр. xvii.4-292. 4s. 64. net. 

This book gives a résumé of a series of lectures delivered by 
Prof. Steinmetz at Union College. The lectures were intended 
as an introduction to the study of the author's engineering 
works, and so special stress is laid on the methods which he 
employs. The book, therefore, is not a complete treatise on 
the subject and is not intended to displace the standard text 
books. As an introduction to the study of Prof. Steinmetz's 
Papers and books it can be recommended. 

Recent developments in telephony and. radio-telegraphy 
make a more thorough knowledge of mathematics essential 
to the engineer who desires to keep his knowledge up to date. 
This knowledge has opened up many fields of research. It 
gives to the engineer that perfect confidence in theory which 
is essential to the successful working out of many kinds of 
apparatus. Lack of this knowledge also, especially when 
combined with unlimited commercial push, is often а danger 
to the community as well as to the individual. In the re- 
viewer's opinion, it is more than ever necessary that those 
engineering students who have the necessary talent be en- 
couraged to widen the foundations of their mathematical 
knowledge so that this country may keep in the forefront of 
scientific development. 

Many of the expressions in this book will seem quaint to the 
English reader. In explaining addition, for instance, we are 
told to add a “ bunch of horses ” numbering five to а “ bunch ” 
numbering three, and so obtain а “ bunch” of eight. “ Loga- 
rithmation" serves as an introduction to the quadrature 
number 7. The old-fashioned phrase “ equilateral ” hyperbola 
is used instead of rectangular or equi-axial hyberbola. The 
method of “indeterminate coefficients" is an example of 
another old-fashioned phrase. If the coefficients are really 
indeterminate, surely the method is of no use, and if they can 
be determined then they are not indeterminate. It would be 
much better to call it the method of undetermined coefficients, 
or simplv the method of coefficients. It is never advisable to 
use untruthful phrases. 

In an appendix a useful introduction is given to the Theory 
of Functions. It-is a pleasure to find the distinction between 
elliptic integrals and elliptic functions clearly stated and to 
have the doubly periodic nature of the latter pointed out. The 
gamma functions are described. On p. 274 we find the follow- 
ing line ;— 


im [n 1x2x3x x n." 


Our sympathies are entirely with the junior student who has 
the sense to put n--0 in the second formula and then wonders 
wliv it does not agree with the first. As the author gives no 
help, he will naturally conclude that O=0, and that the 1 is 
a misprint. He will the more readily come to this conclusion 
as the number of misprints in this book is unexpectedly large. 
Henee he will be laving up for himself trouble in the future. 
We think that the work would be very considerably improved 
and its value to the student greatly increased if the author 
gave references to Papers and books where the reader would 
find more detailed information on some of the functions 
described. For example, on p. 275 we were glad to find an 
elementary introduction given to the very important sine, 
cosine and logarithmic functions which are very rarely met 
with even in professedly pure mathematical books. Surely a 
statement that their numerical values have been tabulated by 


J. М. L. Glaisher in the ‘ Phil. Trans.," London, 160, рр. 367- 
387 (1870) might save some budding radio-telegraphist days 
of dreary numerical calculation. 

We are sorry that Bessel’s functions have not been included. 
To the physicist in this country they are much better known 
than the 0 functions. A description of Kelvin’s ber and bei 
functions also would have been welcome, as they are required 
in two very fundamental electrical problems. 

Tables of the values of єт, cosh z, sinh т, &c., are given to 
five decimal places, but in some cases we have found that the 
last figures are doubtful. It is easy to compute, for instance, 
the values of et, cosh ($) and sinh ($). The reviewer makes 
them 1-64872, 1.12763 and 0-52110 respectively. The values 
given in the table are 1:61970, 1-12761 and 0-52108. To the 
engineer this may sound hyper-criticism, but the reviewer has 
spent so many hours in checking formule which he thought were 
inaccurate, as they gave results slightly differing from the 
tables, that he regards it as imperative that the last figure 
given in tables should be correct. A. RUSSELL. 


THE EXPRESSION OF RESISTIVITY OF ELECTRICAL 
CONDUCTORS. 


BY J. H. DELLINGER. 


_Summary.—The author discusses the desirability of expressing resis- 
tivity as “ mass resistivity " rather than volume resistivity, the chief 
reasons being that mass is more easily measured than cross-section and 
conductors are sold by weight rather than volume. 


In Тне ErkcrRICIAN for March 17, 1911, there appeared ап 
abstract of an article on the conductivity of copper,* by F. A. 
Wolfi and the present author. In a summary preceding the 
abstract the editor states that in the article “ several sugges- 
tions, including the expression of resistivity in ohms per metre- 
gramme, are made." The fact is that the article discussed and 
emphasised the advantages of using ohms per metre-gramme, 
but it was notthe purpose of the authors to suggest a new unit, 
Inasmuch as this unit is already in extensive use. Its advan- 
tages were appreciated a half-century ago, for Lord Kelvin, in 
“ Phil. Mag.,” Vol. XXIV., p. 156, 1862, says: “ It is much to 
be desired that the weight-measure, rather than the diameter 
or the volume-measure, should be generally adopted for accu- 
rately specifying the gauge of wires used as electric conductors." 
Furthermore, Matthiessen, in 1865, gave his results of resis- 
tivity measurements of the metals in ohms per metre-gramme. 
The American Institute of Electrical Engineers in 1893 defined 
the standard resistivity from which their copper wire table was 
caleulated in ohms per metre-gramme. The British Engi- 
neering Standards Committee define the standard resistivity of 
copper in terms of the resistance in ohms of “a wire 1 metre 
long, weighing 1 gramme.” In this case the unit in question 
is used, although it is not given the specific name, “ ohms per 
metre-vramme.” Thus, we see that it is а well-established 
practice to express standard values of resistivity in ohms per 
metre-gramme. This unit is, moreover, established in com- 
mercial practice, at least for copper, as a number of the large 
electrical Gompanies and copper wire manufacturers m the 
United States express the resistivities of wires in terms of 1t. 
Those who employ English units exclusively use “ ohms per 
mile-pound ” (sometimes called “ pounds per mile-ohm er 
This is exactly the equivalent of “ ohms рег metre-gramme,' 
either unit being the product of resistance per unit length and 
mass per unit length, which is the definition of " mass resis- 
tivity.” However, there are some persons who are not familiar 
with this unit, and some who do not think it is as desirable a one 
as the “ volume resistivity ”—i.e., the resistance of a unit cube. 
A discussion of the subject, therefore, appears in order. 

From the standpoint of the engineer and the user of con- 
ductors, especially line wires, the quantities directly concerned 
are the ohms, mass and length, rather than the ohms, cross- 
section and length ; and the former are the quantities actually 
measured in the usual commercial and engineering tests of 


*“ Bulletin " of Bureau of Standards, Vol. VIL, No. 1, p. 103 
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copper. The measurement of cross-section or density is com- 
paratively rare, and should be so, since the mass can be more 
easily and accurately measured. Accordingly, if the standard 
resistivity 1s defined in terms of cross-section, the result of the 
ordinary resistivity measurement expressed in terms of the 
standard will have different values depending on the density 
assumed. Thus, great confusion can arise in practice. From 
the practical standpoint, the “ mass resistivity " combines two 
variables in one—viz., the “ volume resistivity " and the den- 
sity. То the purchaser of copper for conducting purposes it is 
equally desirable to have either the conductance 1 per cent. 
greater or the mass 1 per cent. less, and it is evident that 
either variation would affect the “ mass resistivity " equally. 

Since conductors are usually sold by weight, the relative 
commercial value to users of conductors of the same or even of 
different metals is given simply by multiplying the cost per 
unit mass by the mass resistivity. This statement of relative 
commercial value neglects differences in insulation, differences 
of stranding of cables, economy of space, &c. The reasons 
why the “ mass resistivity " is preferable to the “ volume 
resistivity " may be summarised, as in the Paper referred to 
above, as follows :— 

l. The measurement of either cross-section or density in 
many cases is difficult and inaccurate. 

2. The direct measurement of cross-section is practically im- 
possible for irregular shapes of cross-section. 

3. Conductors are sold by weight rather than by volume, 
and, therefore, the information of value to most users is given 
directly by the “ mass resistivity." 

Possibly one reason why the volume resistivity is still exclu- 


sively used by some people is the ease of defining it in terms of a 
unit cube. Such persons believe that their preference for volume 
resistivity over mass resistivity is due to the former’s being 
more “ scientific," whereas the real reason that they prefer it is 
because the mental picture of a unit cube is easy to retain. The 
opinion is here expressed that the worst thing about the unit, 
“volume resistivity,” is the mental picture of a unit cube 


which accompanies it. Experience with students’ examina- 
tion papers has convinced the author that this conception too 


frequently leads to the gross error of thinking of resistance as 
Indeed, practical men are often not 


proportional to volume. 
careful to state “ ohms per centimetre cube,” so that we fre- 


quently read of “ ohms per cubic centimetre.” The resistance 
of a unit cube is not a practical case; wires are the usual 
articles whose resistance is desired to be known, and a form of 
expression of ‘ volume resistivity " which fits the case better 
has been devised and is in extensive use. This form of expres- 
sion is the “ohms per metre-millimetre " or “ ohms рег mil- 
foot,” in which the greater dimension is the length of the wire 
and the smaller is the diameter. In these definitions we have 
the mental picture of a wire of a certain length and a certain 
diameter. When we speak of “ ohms per metre-gramme ” we 
have the conception of a conductor of a certain length and a 
certain mass per unit length. There should be no greater difh- 
cultv about the second conception than about the first, espe- 
cially since the mass per unit length can be actually determined 
with greater ease and accuracy than the mean diameter. 

It is to be noticed that the term ^ specific resistance ” has 
not been used at all in this discussion. “ Specific resistance ” 
has been very extensively used in the past for the resistance of 
а unit cube. The term was, however, not well chosen, and 
seems to be tending to go out of use and give way to ** resis- 
tivity.’ “Specific resistance "' is considered to be an unfor- 
tunately chosen name for the resistance of a unit quantity 
because similar names—e.g., specific heat, specific. gravity, 
specific inductive capacity—refer primarily not to the property 
of a unit quantity of the substance, but to the ratio of the pro- 
perty of the particular substance to the same property of a 
standard substance. Another pedagogical stumbling block 1s 
found herein; for sudents are sometimes found defining 
“ specific resistance ” as the ratio of the resistance of some 
quantity of a metal to the resistance of the same quantity of 
copper. “Specific resistance " has probably not been much 


used for the resistance of a unit mass. 


oscillations these difficulties have been removed. 


The term “ resistivity ” is а better-name for the-resistance of 
a unit quantity, just as “ conductivity " is a better term than 
“ specific conductance " would be. "There is no a priori reason 
why “resistivity” could not refer to the unit mass, as some 
people profess to believe; and this term has not been limited 
to the idea of the unit cube historically. For example, as men- 
tioned above, in the A.I.E.E. copper wire table the standard 
“ resistivity " was given in ohms per metre-gramme. “ Resis- 
tivity” is simply the property of unit quantity of a sub- 
stance, and in defining it we are at liberty to choose any of the 
units of length, mass and time and the international electrical 
units. Since there are two modes of defining resistivity in con- 
mon use, the unit mass and the unit cube, it is always desirable 
to indicate which is meant by using the precise expressions 
“ mass resistivity " and “ volume resistivity." These expres- 
sions are used in Alexander Russell's '* Theory of Electric 
Cables and Networks," 1908. It may be worth remarking 
that no definition of resistivity is admissible which involves 
something not a property of the material itself. For example, 
we cannot speak of a “cost resistivity," since a unit whose 
value depends on business conditions cannot be considered a 
physical expression of the properties of unit quantity of a sub- 
stance. 

In the expression of * per cent. conductivity " there is а 
similar necessity for distinguishing between the definitions ir. 
terms of the unit mass and the unit cube. The term “ per 
cent. conductivity " 1s extensively used in the copper industry, 
and on account of its convenience will probably continue in use. 
Of course, the per cent. conductivity can be calculated from 
either the mass resistivity or the volume resistivity, and if the 
density of the sample is different from the standard density 
these two per cent. conductivities will not agree. Accordingly, 
the use of “ per cent. conductivity " should be limited to copper 
unless it is very carefully indicated whether it was calculated 
from the mass resistivity or the volume resistivity by the use 
of the terms “ mass per cent. conductivity” or “ volume per 
cent. conductivity." A striking example of the difference 
between the two per cent. conductivities in the case of a metal 
of different density from that of copper is furnished by alu- 
minium. Thus, the “ mass per cent. conductivity " of average 
commercial hard-drawn aluminium 18 200 per cent., while the 
“ volume per cent. conductivity " is 61 per cent. The general 
conclusion may be drawn from the foregoing that it 1s always 
desirable to state conductivity or resistivity directly in terms 
of the mass resistivity at a standard temperature rather than 
in terms of per cent. conductivity. 

To sum up, this discussion has tried to show: (1) That 
“© ohms per metre-gramme " is well established as a unit of 
resistivity, (2) that from a practical standpoint the ‘ mass 
resistivity " is preferable to the ** volume resistivity," (3) that 
the advantage of а mental picture to aid in defining volume 
resistivity is no less available in defining mass resistivity, (4) 
that ^^ specific resistance ” is an undesirable term, (5) that the 
term “ resistivity " is susceptible of à certain breadth of 
definition, (6) that there are limitations to the proper use of 
“ per cent. conductivity.” 


-— 


THE COMPARATIVE SENSITIVENESS OF SOME COMMON 
DETECTORS OF ELECTRIC OSCILLATIONS.* 


BY LOUIS W. AUSTIN. 


Summary.— The author describes some experimental comparisons of 
the sensitiveness of various wireless detectors including electrolytic, mag- 
netic and vacuum valve detectors, а perikon detector being taken as the 
standard. 

Although probably many comparisons of the sensitiveness of 
detectors have been made in the laboratories of the wireless com- 
panics, very little quantitative information or this subject has been 
made publie. The difficulties usually encountered in laboratory 
testa are due mainly to the direct effect of the source of the oscilla- 
tions on the receiving circuits and detector; but by using properly 
designed exciting circuits in conneetion with a buzzer as а source of 


* Abstract of an article in the “ Bulletin " of the Bureau of Standards. 
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FF Method of Experiment.—The exciting circuit in all the experimenta. 
is shown in Fig. 1. Here B is a buzzer run by two storage cells with 
considerable resistance in series. The oscillatory circuit consists of & 
variable air condenser, C,, having a maximum capacity of 0-005 mfd., 
and for moderate wave lengths an inductance, L,, of 0:062 milli- 
henries. These are connected directly across the contact of the 


buzzcr. 


The action of the circuit is as follows : When the buzzer contact 
is broken, the condenser C, is charged and this charge is retained until 
the contact is again closed, when the condenser discharges through 
the contact, producing oscillations in the circuit L,C,. As these 
oscillations take place in a closed metallic circuit, they are very 


feebly damped unless extra resistance is introduced at R. 


Ali buzzers are not equally suited to producing oscillations by this 
method. In some, considerable adjustment of the contact is re- 
quired before sharp tuning is obtained. The buzzer used in these 
experiments was of the 1905 United States Signal Corps type, and 
gave very satisfactory results with wave lengths varying between 
350 and 2,000 metres. With some care in adjustment the wave 
length could be pushed up beyond 3,000. For telephonic reception 
of signals it was usually found necessary to cut down the intensity of 
oscillations from the buzzer, and this was done by placing an incandes- 
cent lamp across the buzzer contact. The chalcopyrite-zincite rectifier 
known as the perikon detector was used as а standard for the com- 
parison of the various detectors. As its sensitiveness varies some- 
what from time to time, it was standardised before each experiment 
in the following manner, the circuits being shown in Fig. 2. Here I 
is the buzzer circuit, II a circuit containing a thermoelement of known 
sensitiveness, and III the circuit consisting of the perikon D. its 


coupling inductance L,, and a suitable stopping condenser K of 
about 0-04 mfd. With a given loose coupling between L, and L, the 


relation was noted between the reading of the galvanometer attached 


to the thermoelement and that attached to the perikon, the condition 
of wave-length and damping being kept constant. This relation 
gives at once the relative sensitiveness of the perikon. 


3 
Two general methods have been used for measuring the sensitive- 
ness for telephonic reception of radiotelegraphie receivers: First, 


the shunted telephone method in which the relative loudness of re- 
sponse to the same signal in two different receivers can be compared ; 


С, 


S 


Fic. 1. 


and, second, the variable coupling method by means of which the 


least audible signals for the different receivers can be compared. 


Electrolytic Detector.—Comparison was made of the sensitiveness 
of the electrolvtic detector and the perikon, using a wave length of 
approximately 900 metres and a decrement of the waves given out by 
the exciter circuit, amounting to 0-16. The values of the inductances 
and capacities of the circuits were so chosen that they simulated the 
conditions of commercial work. The perikon was used without 
external E.M.F. and also with about 0-2 volt applied in the direction 
of the rectification. Comparison was made by the shunted telephone 
method. Without external E.M.F. the perikon was found to be less 
than half (average 1/2:5) as sensitive as the electrolytic, but when 
0-2 volt is applied the difference is very small, from 10 to 30 per cent 
in favour of the electrolytic. The electrolytic used was of the free- 
wire type and two positive Wollaston wires were used during the test, 
one 0-003 and one 0-0012 mm. in diameter. This was done because 
it has been frequently stated that the finer wire was more sensitive 
to weak signals. No marked difference between the two, however, 
could be detected. 

A comparison of the galvanometer deflections with the thermo- 
element in circuit II and the intensity of signals in the electrolytic in 
circuit Ш, as measured by the shunted telephone method, showed 
that the responses of the electrolytic are proportional to the square 
of the oscillatory current. 

Magnetic Detector.—The circuits for the comparison of the mag- 
netic and perikon detectors are shown in Fig. 2. The magnetic 
detector was connected directly in circuit II, since it is usually used 
in the antenna. ‘The magnetic detector employed was of the ordi- 
nary commercial type, the direct-current resistance of the oscillatory 
coil being 9-7 ohms and the telephone coil 120 ohms. For the com- 

rison of sensitiveness the variable coupling method was used, the 
coupling L, and L, being changed until the signals became inaudible. 


When the readings on the magnetic were being taken the circuit con- 
taining the perikon was removed, then for the perikon readings the 
magnetic was cut out and the coupling L, L, regulated for maximum 
strength of signals. The relative strength of signals for the different 
degrees of coupling between L, and L, was determined by means of 
the deflection of a galvanometer attached to the perikon. 

With waves from the buzzer circuit having а damping of 0-16 and 
a wave length of about 900 metres, it was found that the magnetic 
detector required 2-1 times as much energy to produce an audible 
sound as the perikon used without external E.M.F. 

Further experiments showed that by putting a 0-05 mfd. condenser 
in series with the telephone of the magnetic, thus tuning it. roughly 
to the rate of the buzzer, the loudness of signals could be increased 
во that there was very little difference between it and the perikon. 

At а wave length of 3,000 metres the magnetic detector with tuned 
telephone was 1-5 times as sensitive as the perikon ; at 2,000 metres 
there was very little difference, whilst with waves of 350 metres the 
perikon was nearly five times as sensitive as the magnetic. 

In order to explain these differences in relative sensitiveness, the 
logarithmie decrement of the circuit containing the magnetic detec- 
tor was determined for various frequencies. The results indicated 
that the amount of iron and the number of turns of the oscillatory 
circuit of the magnetic detector should be varied according to the 
frequency for which it is to be used. The loudness of the signal in 
the telephone attached to the magnetic detector was found to be not 


proportional to the square of the oscillatory current, but more nearly 
to the 1-4 power. 


Fleming Vacuum Valve Detector.—The detector tested was con- 
structed with fixed coupling coils enclosed in its case, so that it was 
found impossible to test it fairly at any except very short wave- 
lengths without taking it completely to pieces. The circuits were 
arranged as shown in Fig. 2, the vacuum valve being coupled by its 
own coils to circuit II. At a wave length of 350 metres and with a 
decrement of the incoming signals of 0-16, the ratio of senstiveness of 
the perikon to that of the vacuum detector, as determined by the 


Fic. 2. 


variable coupling method, was almost exactly two to one. For a 
wave length of 900 metres the perikon appeared to be at least 10 
times as sensitive as the vacuum valve. Аз there is no reason to 
believe that the vacuum detector would change its sensitiveness 
with frequency, this difference is almost certainly due to insufficient 
coupling. The oscillatory energy in the main circuit was found to be 
proportional to the audibility of signals in the telephone of the 
vacuum detector. í 

The Audion.—The sensitiveness of the De Forest form of vacuum 
detector, called by him the audion, was compared with that of the 
electrolytic already described by the varying coupling method. (See 
Fig. 2.) The detectors were introduced alternately in circuit IIL, 
and their most favourable conditions of coupling were determined 
separately. The audion, having a higher resistance, required à 
stronger coupling. The same telephones (1,200 ohms) were used for 
both detectors. previous tests having shown that they were suited to 
each. The energy sensitiveness of the audion was 1-5 times that of 
the electrolytic. Some of the bulbs were slightly more sensitive 
than this when first tried, but the sensibility decreased with use. 

The law governing the relations between the intensity of the oscil- 
lations and the loudness of response in the telephone, as determined 
by the shunted telephone method. seems to depend on the impressed 
direct E.M.F. from the battery and also on the temperature of the 
filament. For most adjustments the response of the telephone is 
apparently nearly proportional to the square of the oscillatory current. 

In addition to the above detectors, a very large number of other 
types have been tested in the laboratory, including the tellurium, 
silicon and many crystal detectors. These are all of the rectifying 
type and are remarkable in that when properly adjusted and used 
with telephones of proper resistance, and in some cases with small 
E.M.F. in the direction of the rectification, they all give practically 
the same sensibility as the perikon. The usefulness of several of 
these is, however, limited by the difficulty of adjustment and a lack 
of constancy. In most of these detectors the loudness of the signal 
increases nearly in proportion to the square of the oscillating current, 
although in some of them the increase in loudness is less rapid. 
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` CORRECTIONS FOR THE EFFECTS OF ATMOSPHERIC 
CONDITIONS ON PHOTOMETRIC FLAME STANDARDS.* 


ВУ W. J. А. BUTTERFIELD, F.LC., J. S. HALDANE, M.D., F.R.S., AND 
A. P. TROTTER, В.А. 


Summary.-- The authors describe apparatus which they have used for 
determining the etlects of variation of pressure, degree of humidity 
aud atmospheric vitiation on the candle-power of the Harcourt pentane 
and the Hefner amyl-acetate lamps. Аз а result of these experiments, 
curves are given which go to show in the case of the Hefner lamp that 
Liebenthal's formula for corrections for barometric height does not rest 
on acceptable data. In conclusion, general correction formule for 


both lamps are given. 


The effects of variation of the pressure. degree of humidity and 
vitiation of the atmosphere on the luminous intensity of flames 
cannot be determined from the variations naturally occurring in an 
ordinary photometric testing room, except perhaps by deduction 
from the data obtained in а very prolonged series of observations 
made with exceptional care concurrently with extremely accurate 
determinations of the composition of the air. The investigation 
may, however, be carried out in à much shorter space of time and 
with greater trustworthiness if the observations are made in a room 
or chamber provided with means by which one set of conditions 
may be varied at will to any desired degree almost or wholly inde- 
pendently of the other two sets of conditions. 

The effects of variations in the atmospheric pressure on the light 
afforded by the Harcourt 10-candle pentane lamp, and by the 
Hefner amyl-acetate lamp, were first studied. For this portion of 
the work, and for some of the later investigations also, use was made 
of a steel compression chamber, designed primarily for physiological 
research on *' caisson ”” disease or divers palsy and mountain sick- 
ness. This chamber, which had been presented to the Lister 
Institute of Preventive Medicine by Dr. Ludwig Mond, F.R.S., was 
kindly placed at the disposal of the authors by Dr. Martin, the 
director of that institute. It is a short boiler of 5 in. (16 mm.) 
plate resting on its side; the ends are slightly dished steel plates 
jin. (13 mm.) thick. Inside it measures 74 ft. (2:29 m.) in length 
by 7 ft. in diameter (2:13 m.) and has a capacity of 336 cubic ft. 
(9.500 1.). In one end is an elliptical manhole 24in. by 151. 
(609 mm. by 381 mm.), the cover of which is secured by large bolts 
and can be readily fixed or removed from outside the chamber. In 
addition to four spring valves, the chamber is provided with three 
simple valves by means of which the pressure can be completely 
controlled either from inside or outside. ‘The pressure is raised or 
reduced by a simple compressor driven bv a gas engine, and it can 
be raised when required at the rate of about 216. per sq. in. 
(about 0-133 kg. per sq. cm.) per min. The circulation of 

air maintained by the pump was sufficiently rapid to prevent 
serious vitiation of the air of the chamber when two observers were 
present in it. The Harcourt lamp, when used, was placed below a 
hood directly connected with the outlet air-way from the chamber, 
so that the greater part of the products of combustion of the pentane 
did not mix with the air in the chamber before they were extracted 
from it. The efticiency of the ventilation of the chamber was 
checked by a determination of the proportion of carbon dioxide in 
a sample of the air taken while each set of photometric observations 
was in progress. These determinations were made by means of the 
portable apparatus for the determination of carbon dioxide in air 
devised by J. S. Haldane (vide “ Journal of Hygiene." 1901. I., 109). 
In the subsequent investigation of th» effects of atmospheric vitia- 
tion on the light afforded by the Harcourt and Hefner lamps, the 
proportion of oxygen in the air was also determined by means of the 
portable form of gas analvsis apparatus devised by J. 5. Haldane 
(“ Journal of Hygiene,” 1906, VI., 74). When necessary an electric 
fan was used in the chimber to keep the air well mixed. The 
chamber was provided with electric light and electric heaters, and 
a telephone communicating with the outside. There were small stout 

glass windows in the ends. Two benches were arranged in the 

chamber. On one of them the photometer, with an electric standard 

lamp and the flame standard, was set up, while the other was used 

for the air-analysis apparatus and accessories. The degree of 

humidity of the air was ascertained by means of an Assmann hygro- 

meter (vide ** Zeits. für Instrumentenkunde," 1892, XIIL., 1) which 

consists broadly of wet and dry bulb thermometers, over which a 
regulated current of air is drawn by means of a clockwork fan. А 
simple Ц mercury manometer, one limb of which communicated 
with outside, was used for measuring pressures above normal. and 
the pressures below normal were read on a standard mercury baro- 
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* Abstract of a Paper read at the meeting of the International Photo- 
metric Commission at Zürich, July, 1911. 


А small electric lamp was used as a standard. It was mounted 
on a carriage guided by V notches. A rod attached to the carriage, 
as in the Gas Referees’ photometer, was used to adjust the position 
of the lamp. А scale was carried on the rod, and an index was fixed 
to the photoped. The filament of the lamp was carefully set and this 
setting was inspected from time to time, but after about 20 sets of 
observations had been made it was found that the filament had 
warped, and that the warping was introducing an uncertainty of 
about 2 per cent. in the later sets of observations of the first series. 
An Osram lamp intended to give 10 c.p. at 10 volts was tried, and 
was supplied by six accumulators controlled by an adjustable 
resistance. But a comparison with the pentane lamp showed that 
the colours of the lights differed too widely to make accurate photo- 
metry possible until the light of the electric lamp had been reduced 
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Fic. 1l.—DriAGRAM or ELECTRICAL ARRANGEMENTS. 


to about 1 c.p. It was hoped that a metallic filament lamp thus 
used would have an enhanced “ life," or, in other words, would vary 
less by ageing than if worked at 10 c.p. But the result was dis- 
appointing. It might have been better if the lamp had been worked 
at a constant pressure ; but with the view of eliminating the effects 
of imperfect contacts, adjustment was made for working at a constant 
current. Another defect in the arrangement was the use of the 
electric lamp with the filament erect instead of hanging downwards. 
Notwithstanding the low candle-power at which it was worked, the 
filament warped as has been mentioned. 

The arrangement used is shown in Fig. 1. The lamp Г was sup- 
plied with current from the five-cell battery B, the circuit was com- 
pleted through an adiustable rheostat of carbon plates, В, а man- 
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ganin wire, W, of about 1-54 ohms resistance, and an ammeter, 7A. 
In parallel with the wire W, a circuit contained a reflecting galvano- 
meter G, a Weston cadmium cell C, and a double key, K,. A light 
pressure of this kev completed the circuit through the high resistunce 
R,, which saved the cell from injury in case the lamp circuit was not 
completed. When an approximate adjustment of the current to 
0-66 amp. had been made, the key was pressed hard down and 
kept closed. Another circuit contained a resistance of 1,000, ohms, 
R,,andakey, K,. When the current was adj usted and the galvano- 
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meter G indicated zero, closing К, gave a detlection corresponding 
to 0-35 per cent. difference of current. The current, as a rule, was kept 
steady within about one-tenth of this amount. In the second series 
of experiments, a large battery being availab!e, a Fleming-Ediswan 
photometric lamp standard was used. giving 10 c.p. et 60-05 volts 
with 0-7577 amp. This gave no difficulty. The lamp holder 
was double-wired, and the volts were measured with a potentio- 
meter. 

The experiments made to determine the corrections for variations 
of atmospheric pressure were all ezrried out in the steel compression 
chamber described above. The renge of variation of pressure for 
the observations was from г Боо 450 mm. to 1.000 mm. (or from 
about 173 іп. to 394 in). The results of the observations were 
ultimately corrected for the variations in the proportions of aqueous 
vapour and of carbon dioxide in the air (according to formula 
referred to later) and the corrected figures thus obtained were 
plotted and give the curves shown in Fig. 2. The curves show that 
the relation between atmospheric pressure and the vield of light is 
not constant or expressed by a straight line. The falling-off in the 
light with reduction of pressure is much greater at the lower than at 
the higher pressures. 

The curve for the Harcourt lamp is, however, nearly a straight 
line for the range of 700 mm. to 850 mm., and shows that within 
these limits the light increases or decreases by 1 рег cent. with an 
increase or decresse respectively in pressure of 12-5 mm. or that a 
variation of 10 mm. in pressure is attended by a variation in the 
same sense of 0-8 per cent. in the light afforded by the lamp. These 
figures agree exactly with the correction deduced by С. C. Paterson 
(*Jouma!" Inst. of Electiical Engineers, 1907, XXXVIII., p. 
280). which may, therefore, be accepted as correct for variations of 
pressure at about the neighbourhood of normal. In regard, how- 
ever, to the effect of variations of pressure elsewhere, the authors 
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have failed to find a rational equation to the pressure curve for the 
Harcourt lamp. and prefer to give the curve of the differential 
coefficient (shown in Fig. 3) rather than an empirical formula. Ву 
the use of this curve, the correction which should be applied to the 
Harcourt lamp for barometric variations at any place at which the 
mean barometric height is considerably below 760 mm. may be 
deduced. 

The curve for the Hefner lamp is likewise nearly a straight line 
for the range of 700 mm. to 850 mm., and shows that within these 
limits the light increases or decreases by 1 per cent. with an increase 
or decrease respectively in pressure of 25 mm., or that a variation 
of 10 mm. in pressure is attended by a variation in the same sense of 
0-4 per cent. in the light afforded by the lamp. These figures differ 
from the correction deduced by Liebenthal from observations of the 
variation of the light of the Hefner lamp caused by the natural 
fluctuations. of the barometer between 735 mm. and 775 mm. 
Liebenthal has adopted a formula according to which a variation of 
10 mm. in pressure is attended by a variation of only 0-] per cent. 
in the light. (" Zeits. für Instrumentenkunde," 1895, XV.. 157, 
and * Praktische Photometrie." p. 121.) Paterson mentions that 
he found for 10 mm. variation in pressure 0-2 per cent. variation in 
the light. The authors have therefore found that, about the neigh. 
bourhood of normal, variation of pressure has only half the effect on 
the light of the Hefner lamp which it has on that of the Harcourt ; 
but, on the other hand, that it has on the Hefner lamp four times 
the effect shown by Liebenthal's formula, which has been very 
generally accepted. The facts that the effect of small barometric 


changes, such as. Liebenthal had available. is small compared with 
the effect of the unavoidable changes in the proportions of aqueous 
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vapour and carbon dioxide in the air, and that the proportion of the 
latter was not ascertained by Liebenthvl, indicate that his formula 
for the corrections to be applied to the Hefner lamp for variations of 
barometric height docs not rest on acceptable data. The authors 
ascertained the proportions both of aqueous vapour and carbon 
dioxide in the air during the observations, and applied corrections 
to eliminate their effects. while the greater range of barometric 
change which they hid at their disposal reduced the effect of un- 
avoidable errors of observation on th? final result. For these 
reasons, they believe that their figure of 0-4 per cent. should now be 
accepted in preference to Liebenth Ys 0-1 per cent. for the effect on 
the light of the Hefner lamp of à change of 10 mm. in barometric 
pressure in the neighbourhood of 760 mm. In regard to the effect 
of variations of pressure in other regions of the barometric scale, the 
curve found by the authors coincides fairly well with the resulta of 
observations made by Liebenth! in a pneumatic chamber, in which 
results, however. h^ appears to have placed but little reliance 
because of the presence of a number of disturbing factors. 


The experiments made to determine the effect of variations in the 
humidity of the мг on the light afforded by flames were carried out 
partly in the steel chumber already described and partly in a small 
room at the Electrical Standards Laboratory of the Board of Trade 
at No. 8, Richmond-terrace, Whitehall, London. This room was 
4-03 m. (13 ft. 2} in.) long. 1-975 m. (6 ft. 51 in.) wide. and 2-45 m. 
(8ft. $ ш.) high. There was no pump for renewing the air of this 
room, but a hood attached to a flue-pipe passing through the wall 
of the room was placed over the lamp. the heated products from 
which created a strong draught through the flue-pipe. The propor- 
tion of aqueous vapour in the air was increased as required bv разз- 
ing steam into the chamber or room from a small boiler placed out- 
side it. A large range in the proportion of aqueous vapour in the 
air was secured by choosing dry, cold days, on which observations 
of the light of the lamps when th? humidity was low could be made. 
The chimber or room having been heated by electric heaters. the 
air was then nearly saturated with steam at the high temperature. 
The range of humidity thus secured was from about 1 per cent. to 
over 4 per cent. by volume of aqueous vapour in the air. Sets of 
observations on the Harcourt lamp showed that a change in the tem- 
perature per se of the air from ЗС. to over 20°C. had no definite 
effect on the light afforded. The steam introduced was well dis- 
seminated in the air of the chamber or room by means of an electric 
fan. In one set of observations, greater initial dryness of the air 
was secured by exposing trays of granulated calcium chloride in the 
room for 12 hours, while circulation of the air over the trays was 
maintained by the fan. The results of observations were in all 
cases corrected for variations in the barometrie height and in the 
proportion of carbon dioxide in the air. The results showed Ши 
the light of both the Harcourt and Hefner lamps decreases by 1 
per cent. for an increase of 0-16 per cent. in the aqueous vapour in 
the air or that an increase of 1 per cent. in the aqueous vapour 1 
the air is attended by a decrease of 6:25 per cent. in the light of the 
lamps. Liebenthal found 5-5 per cent. for both lamps ( Zeits. 
für Instrumentenkunde," 1895, XV.. p. 157. and “ Praktische 
Photometrie," pp. 118 and 128), while Paterson has found 6-6 per cent, 
for the Harcourt and 6-0 per cent. for the Hefner lamp (7 Journal 
Inst. Electrical Engineers, 1907, XXXVIIL. pp. 216. 277) as the 
decrease in the light caused bv 1 percent. increase in the aqueous 
Vapour in the air. 

Experiments made to determine the effect of different degrees of 
vitiation of the atmosphere on the light afforded by flames were 
made on air vitiated, partially by breathing and partially by the 
combustion of pentane or illuminating gas. The ratio of carbon 
dioxide produced to oxygen consumed differs according to the com- 
position of the fuel consumed, and th» composition of vitiated air 
will therefore differ according as the vitiation arises wholly or mainly 
from breathing, from the combustion of a hydrocarbon body such 
as pentane, or of the mixture of a number of combustible gases, 1n 
which hvdrogen predominates, which constitutes ordinary town- 
illuminating gas. In the experiments made by the authors, the 
proportions of both carbon dioxide and oxygen in the vitiated air 
were determined by analysis, and the somewhat complex reauite 
obtained will be dealt with more fully in a subsequent communica- 
tion, But taking the proportion of carbon dioxide in the air as the 
sole measure of vitiation caused partially by breathing, but mainly 
by combustion of paraffin hydrocarbons or town gas, it was found 
that 1 per cent. decrease in the light of the Harcourt lamp was 
caused when approximately 0-035 per cent. of carbon dioxide was 
present in the air, and in the light of the Hefner lamp with 0-045 
рег cent. Or the presence of 0-01 per cent. of carbon dioxide in the 
air was attended by a reduction of 0.29 per cent. in the light of the 
Harcourt, or of 0-22 per cent. in the light of th» Hefner lamp. In 
the experiments on which these figures for the Harcourt lamp are 
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‘based, the proportion of carbon dioxide in the air ranged from 0-09 
per cent. to 2-54 per cent., and of oxygen from 20-80 per cent. to 
17-40 per cent. With 2-54 per cent. of carbon dioxide and 17-40 
per cent. of oxygen, the flame of the Harcourt lamp was blue and 


practically non-illuminating. The diminution in light is fairly 


uniformly proportional to ths increase in th» amount of carbon 


dioxide up to about 2 per cent. of the latter—i.e., the curve given 


by the figures is nearly a straight line to Щи point. The experi- 
ments on the Hefner lamp were not made over so wide a range as 
those on the Harcourt lamp. 

The corrections found for the Harcourt and Hefner lamps may be 
applied thus :—Let A be the accepted normal percentage of aqueous 
vapour in the air, C the accepted normal percentage of carbon 
dioxide in the air. P the accepted norma! pressure of the air in milli- 
metres, а the prevailing percentage of aqueous vapour in the eir 
when the lamp is in use,c the prevailing percentage of carbon dioxide 
in the air when the lamp is in use, p the prevailing pressure of the 
air when the lamp is in use, then the actual light (Г) of the Jamp at 
the time. expressed in terms of its light (I) in norma! conditions 
will be found with sufficient accuracy for all practica! purposes from 
the equations. For the Harcourt lamp :— 

| , 
ист") 
P= 16 0-035 12:5 71. 
100 
For the Hefner lamp— 


а с—С p—P 
005 0.16 0-045 25-0 /1. 


pe 100 
The results obtained in the observations made on the flames of 
[11 t n 93 
the No. 2 “ Metropolitan " argand, and the Bray L 5 ft. тҮ alit 


Hat-flame gas burners, when consuming the gas supplied in Chelsea 
and Westminster by the Gas Light & Coke Co., and on the flame o 
th» English Parliamentarv standard spermaceti candle, must not 
be accepted as so trustworthy as those given for th» Harcourt and 
Hefner lamps because they are based on fewer observations. "These 
results are therefore given with reservation in the following tabular 
‘statement :— 1 per cent. decrease of light is caused approxi- 
mately by the following changes from normal : 


Vitiation 
Pressure. Aqueous vapour. expressed 
by 2 CO». 
№. 2 Metropolitan argand gas — 25 mm. +0-20 per cent. {0-03 per cent. 
Flat-flame gas ................... — 5mm. 4-011 РА --0-035  ,, 
‚брегтасей Candle ............. — 20 тт. + 0:50 5 + 0-04 » 


These results indicate that small variations in the atmospheric 
conditions of a gas-testing room will not appreciably affect the 
results of photometric comparisons in which the Harcourt or Hefner 
lamp is used as the standard of light, and that these standards will 
give as accurate results as are anyhow practically obtainable in 
‚ determinations of the illuminating power of gas if they аге used т 
all ordinary circumstances without correction for any divergence 
from normal atmospheric conditions. In other circumstances, 
however, as in the testing of electric lamps by a flame standard, 
corrections are called for. 


THE EFFECT OF POWER FACTOR AND LOAD 
FACTOR IN ELECTRIC FURNACE WORK. 


BY J. HARDEN. 


In addition to being affected by frequency the power factor of an 
induction furnace is also affected by the design, and may be im- 
proved by shortening the diameter of the secondary winding—1.e., 
the melting chimber—as the space for the leakage field is thereby 
reduced. But apart from the danger of thinning the lining too much, 
this has not such a great effect as one might expect, as the resistance 
is thereby lowered. because of the shorter circumference of the ring. 
For this reason some inventors have patented heirths of strange 
shapes, forming an oblong loop, &c., but the practical man 1s gene- 
rally content with the simplest shipe—i.e.. the ring—in spite of all 
power factors. Shields for checking the leakage field are also being 
tried, but are generally found to be too complicated. 

The simplest solution seems to be the combined or Roechling- 
Rodenhauser ty pe of furnace. where the auxiliary secondary winding 
is in close proximity to the primary, thas eflectivelv checking the 
stray field. This has enabled the furnace builder to design such 
furnaces in sizes up to 16 tons, while the plain induction furnace 
works best in capacities of ] to 3 tons. 

The metallurgist is more fumiliar with the term load factor than 
with power factor. The fluctuations of the load are partieularly 


noticeable in the case of are furnaces where the whole power is con- 
verted into heat by means of one or two arcs in series, plaving be- 
tween the steel and the electrode. Owing to the larger amount of 
power which has to pass over a distance of, say, lin. to 2in., and 
confined to an area of 200 sq. in only, the gases in this space are 
highly superheated, and will therefore expand violently. acting, in 
fact, as a strong blowpipe. The result is that the slag is driven out 
from beneath the ends of the electrodes, leaving the metal bare. 
In consequence of the high temperature on these spots. a strong 
boiling action of the steel can be observed ; the steel is strongly 
agitated and touches the electrode frequently, causing à momentary 
short-circuit, especially when charging cold material. The current 
will, therefore, fluctuate between 0 and 35 to 45 per cent. overload. 

It will be of some interest to compare the effect of power factor and 
load factor upon the first cost of an installation of arc and induction 
furnaces and also upon the operating costs. Dealing first with the 
induetion furnace and the lower power factor, or else lower frequency, 
for a furnace of, say, 5 tons capacity under extremely bad conditions, 
we find cos ф= 0-55 at 10 cycles, and cos ф-= 0:13 at 50 cycles; and 
we shall assume that the practical rule is correct, which says that the 
weight of a generator for a given kilovolt-ampere output is in about 
inverse proportion to the speed and the square root of the frequency. 
In such a case, as O. Zander has suggested, it would be economical 
to compensate the power factor by operating synchronous motors 
for other purposes in parallel with the furnace generator. Under 
these conditions the weights (and thereby the costs) for the aggre- 
gates would be as follows :— 

Assuming that “А is the actual weight of a generator, built 
at 50 periods, and а power factor of cos ф=1, then the weight X of 
other generators will be :— 

1. For a generator for 10 periods and cos ф= 0-55, 


2. For a generator at 10 cycles and cos ф=1, together with one 
synchronous motor for 10 cycles and double the speed of the gene- 


rator, the weight 


3. For a generator at. 50 cycles and cos ф= 1, together with one 
synchronous motor for 50 cycles and 10 times the speed, the weight 
17-6 А 


Th» reduction of the weight тау be even greater, because one can, 
as is well known, run a 50-cycle generator at a greater speed than one 
for 10 cycles. If the energy is supplied from a distributing system of 
50 cycles only one high-speed synchronous motor is required instead of 
a heavier low-speed motor-generator, as is commonly used at the 
present time. Аз а rule, however, such extreme conditions need 
rarely be reverted to, as the Roechling- Rodenhauser furnace shows 
a much higher power factor. 

To compare the actual prices of generators to suit normal condi- 
tions, the following quotations were obtained from one of the leading 
European electrical firms, viz.: The conditions were to operate 
either a Roechling- Rodenhauser furnace for 10 tons at 10 and at 25 
cycles or an arc furnace of the same capacity. The prices were as 
follows :— 


For Induction Furnaces. 
(a) One generator for 3,000 volts 25 cycles 1,009 kw. 


power factor 0-6 .,........... (————— £1,900 0 0 
(b) One generator for 3,000 volts 10 cycles, 1,000 kw. 
power Taetor US этте, di ead s залы eger oda m £2,280 0 0 


For Are Furnaces. 
(c) One generator, 3,000 volts 25 cycles 1,000 kw. power 
factor 0-85 to 0-09, provided with such arrange- 
ments as to suit arc furnace conditions (trans. 
former not included) ...................... Mb ad TS £1,800 0 0 
The difference in price for the arc furnace generator and that for 
the induction furnace generator is, as will be seen, only slight. If we 
consider that the induction furnace can be operated direct with high 
pressure up to 5.000 volts, while the are furnace requires only about 
100 volts, so that a transformer will be generally necessary, the dif- 
ference in price will be even more insignificant, although it is true that 
the transformer is already built in, forming part of the induction 
furnace. Against this it must be remembered thit the prime mover 
in the case of an are furnace plain and simple must be far more sub- 
| stantially built. and therefore more expensive than for an induction 
furnace, in order to stand the sudden current fluctuations. 
As to the cost of operation of both systems, it should be remem- 
! bered that in the case of the induction furnace only the actual kilo- 
| watt-hours have to be paid for. It is true that a supply company 
will incur a somewhat higher charge for the current if the power 
factor is lower thin 0-90, but as a '* peaky ” load will be charged for 
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at a considerably higher rate than a steady load, the difference in 
running costs should not show much difference. 

Conclusions.—Taking all the above statements into consideration, 

it is quite clear that from the electrical engineer's point of view, 
apart from the requirements of metallurgists, neither the induction 
furnace, as such, nor the plain arc furnace work under ideal conditions, 
the former because of its lower power factor and the latter for the 
reason of its unsteady load. "Therefore, à furnace so designed as to 
combine the good features of both —i.e., the higher power factor of 
the are furnace and the high and steady load-factor of the induction 
furnace—would undoubtedly be very desirable, and it stands to 
reason that such a solution of the problem would be welcomed by 
the metallurgist as well, provided the design be simple and reliable. 
Then to convey all the energy of a large furnace, say, for 15 or 30 tons 
capacity, to the bath by means of electrodes only appears to be 
rather difficult if we consider that a 15-ton furnace for three-phase 
current requires electrodes about 26 in. square. Such electrodes are 
very difficult to obtain, and the maintenance of the roof is no easy 
task under such conditions. 

Again, a combined furnace for 16 tons can be and, in fact, has been 
designed, but there are many metallurgists who maintain that a 
higher temperature should and must be applied from above the bath. 
Hence, а furnace showing the above-mentioned features certainly 
appears to be desirable. It may perhaps be of interest to mention 
that a furnace of this kind is now under design, but owing to pending 
patent applications the description of the same must be deferred to a 
later date. [Since writing the above these patents have been 
granted, and are embodied in the ** Paragon" furnace referred to 
previously in this Paper, which furnace has been designed on the 
above principles by the author.] 


THE CAUSES OF ZERO DISPLACEMENT AND DE- 
FLECTION HYSTERESIS IN MOVING COIL GAL- 
VANOMETERS.* 


BY ANTHONY ZELENY. 


Summary.—In a moving coil galvanometer the displacement in the 
zero reading which takes place after a first deflection has generally been 
ascribed to a true set in the suspension fibre. The investigations here 
described prove this view to be erroneous and that practically the whole 
effect is due to the action of magnetic impurities within the coil. 


Zero Displacement after а Deflection.—A galvanometer coil, G, 
was suspended within & wooden frame between the poles of a large 
electromagnet as shown in Fig. 1. If the zero displacement is due 


Fio. 1. 


to а true set in the fibre its magnitude after reversed deflections of 
equal size would be independent of the intensity of the magnetic 
field, but if the effect is due to magnetic impurities within the сой 
the magnitude of the displacement would increase with the intensity 
of the field. The deflecting current was varied so as to produce the 
same deflection with each altered intensity of the field. In all cases 
the coil was made to move aperiodically to its deflected position as 
well as to its zero or null reading, in stronger fields by placing the 
proper resistance in R, of the galvanometer circuit and in weaker 
ones by induced currents from an accessory coil and magnet M. 
The intensity of the field was measured by jerking the test coil F 
through the field by means of a spring and comparing the ballistic 
galvanometer throws with those obtained from a standard induct- 
ance coil S. The test coil had the same area as the pole pieces and 
measured the intensity of the field in the immediate neighbourhood 
of the poles. The galvanometer coil G was at some distance from 
the poles, and the intensity of that part of the field containing it was 
obtained by multiplying the values given by the test coil by the 
approximate, experimentally determined factor 0-768. 

The galvanometer coil was taken from a Leeds and Northrup 


smallest amount of magnetic impurities. The coil is a hollow 
rectangle, 2:05 by 5-1 cm., and has a mass of 6:66 gms. and a moment 
of inertia of 3-49 C.G.S. units. 'The upper suspensions employed 
were of phosphor-bronze strip and the lower suspension was an 
ordinary 1-5 mil phosphor-bronze strip spiral of 7-5 turns. 

The observations for the zero displacement of the coil for any 
particular field intensity were taken at equal intervals of one minute, 
after several successive deflections alternating in direction. The 
zero displacement after the first reversal was always considerably 
larger than that observed after the following ones which gave nearly 
equal though consistently diminishing values. The displacement 
of the null reading in fields of different intensity, when using the 
3 mil upper suspension and reversing the current from a deflection 
of 20cm., is given in Curve A, Fig.2, the displacement after the first 
reversal being discarded and the average of the following three taken. 
It is observed that in fields whose intensity is less than 100 the 
displacement curve is nearly horizontal, and the point where it cuts 
the axis of ordinates represents the amount of displacement due to 
a true set in the suspension fibre. This, however, is so small that 
under ordinary conditions of use it would rarely be observable. 
Under the conditions given, the true set in the fibre is represented 
by a displacement of 0-015 cm., while the zero displacement in a 
field whose intensity is 400, such as is common in ordinary galvano- 
meters, is 0-26 cm. With this coil and suspension, less than 6 per 
cent. of the observed zero displacement in à galvanometer is due to 
а true set in the suspension fibre and more than 94 per cent. to the 
magnetic hysteresis within the coil. ; Rr | 

With a 1-5 mil phosphor-bronze strip suspension the zero dis- 
placement, under the same conditions as above, gave in the weakest 
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field а displacement not exoeeding 0-005 cm., or one-third that. 


obtained with the 3-mil strip. It is seen, therefore, that the larger 
zero displacement observed in galvanometers with the thinner oot 
pensions is due entirely to the:magnetic properties of the coil an 
not at all to a greater set in the fibre. The magnitude of the p 
sional moment, of the suspension practically alone determines us 
amount of the zero displacement for the same alteration m t 
magnetio moment produced by the reversal. Е 

The results of а et of о taken with a 1:5 mil а 
bronze strip suspension are plotted in curve B of Fig. 2. In t f 
case the reversals were taken from a deflection of 15 ста. m place o | 
20; and the distance of the scale was 125 ош. in place of 64:6 ern. Pu 
Curve А. Thezero displacement in the weakest field was too small 
be observable, and, therefore, no appreciable set existed in the sus- 
pension fibre in any of the displacements observed. 

The magnetic moment due to the magnetism in the Боодо e 
coils was found to differ considerably, even in instruments of ^ i 
same type and manufacture, varying from 0-129 to 0-217 С.6.5, 
units. 

Deflection Hysteresis.—In a former Paper* on “ Precision м 
ments with the Moving Coil Galvanometer," the writer observ 
that deflections of different magnitude were obtained with the same 
current, depending on whether they reached their value from а 
larger or a smaller one. This was explained аз due to à n 
the intensity or direction of magnetisation of the impurities wit 
the coil. In order to account for the observed changes, № was 
necessary to assume that the coercive power of the magnetic impun- 


galvanometer, and was the one of several tested that contained the | ties was very large. To%prove, experimentally, that this ів 80, the 


a ————— —— 


ж Abstract of an article in the “ Physical Review." 


* Physical Review," Vol. XXIII., p. 401, 1906. 
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values of М/Т (М magnetic moment due to action of field on 
impurities, less diamagnetic effect on copper; and T= torsional 
moment) were now obtained in various fields with the intensity 
áncreasing to a maximum and then decresaing. The hysteresis curve 
obtained, when using a 3 mil suspension fibre, is plotted in Fig. 3. 
The coercive power is found to be sufficient to account for the 
observed deflection hysteresis. It will be seen, also, that the upper 
bends in the curve begin, as should be the case, in a field of the 
same intensity as the upper bends of the zero displacement curves 
in Fig. 2. These bends occur in a field whose intensity is more than 
200 times that which produces the same effect in the case of iron. 
The stray magnetism was found to have no appreciable effect upon 
the torsional moment of the suspension fibre. 

An investigation of the change in the damping factor with the 
intensity of the field showed that in field intensities of 400, common 
to galvanometers, when the coil is on open circuit, the damping due 
to the induced currents is less than 50 per cent. of that due to the 
resistance of the air and the internal friction of the fibre, or only 
about one-third of the total. 
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The sensibility of the galvanometer formed by the electromagnet 
and the coil was found, as expected, to increase at а smaller rate 
than the intensity of the field. The current for 1 mm. deflection 
being 1-53 x 10-8, 0-84 x 10-8 and 0-7 х 10-% for fields of intensity 
445, 932 and 1,315 respectively. 


AN IMPROVED TRAMCAR LIFEGUARD. 


The proper design of devices for protecting people who may fall in 
front of trams from serious injury is a question highly deserving of 
-attention by tramway managers. However careful a foot passenger 


LIFEGUARD 7 


Fic. 1.—DIAGRAM SHOWING THE [IMPROVED LIFEGUARD FITTED TO 
A TRAMCAR. 


may be in crossing the streets of а erowded town (and he does not 
generally err unduly in this respect). or however attentive the driver 
may be, collisions are sometimes inevitable. "This being the case. it 
is necessary that some guard should be provided to prevent the un- 
fortunate person who is knocked down from being enmeshed in the 
wheels, not only for his own sake, but because such a catastrophe 
must necessarily lead to traffic delays. 

Many excellent arrangements have been designed with this end in 
view, and by the Board of Trade regulations some such device must 
be carried on every car. The plough lifeguard has been associated 
with the Liverpool tramways for some years, and it has been found 
‘satisfactory. With the idea of making it more perfect Mr. С. W. 


designed an attachment which he hopes will have the effect of still 
further reducing the number of fatal accidents. Its object is to 
close the space that at present exists between the plough and the 
ground. 

This device, which is illustrated in Fig. 1, consists essentially of 
two movable plinths which are attached by screws and studs, B, to 
each side of the plough lifeguard. These studs are free to move in 
slots cut in the plinth. The plinthsare held in their normal out-of- 
action position—that is, with the studs at the bottom of the slots—by 
means of the lever E. This lever turns round a pivot which carries 
the nose, D, that holds up the plinths. It has three arms. The first 
is hooked at its extremity so as to form a catch which engages with 
the cross stay, C, connecting th» plinths. The second lever, E, men- 
tioned above, releases this catch when necessary, being operated by 
a foot-punch, F, on the driver's platform. On depressing this punch 
the catch, I, is raised and the plinths and nose fall to the ground, the 
studs, B, rising to the top of the slot. When the pressure is released 
the lever is returned to its normal position by a spring. The third 
lever abuts against the stem of the radia! buffer, H, on the front of the 
car, so that when any obstruction strikes the latter the catch is re- 
leased and the plinths are allowed to fall, thus closing the aperture 
between the plough and the ground. The plinths can alternatively 
be released by means of а Bowden wire leading down from the con- 
troller top. By threading the shank of the arm, I, and making it 
adjustable, the distance between the lower edge of the plinths when 
in upper position and the ground can be kept constant as the wheels 
wearaway. The lower edges of the plinths are provided with rubber 
belting or piping which takes up the shock. We understand that 
experiments made with à dummy on this arrangement have given the 
highest satisfaction. 
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Ето. 2.—ТнЕ LIFEGUARD FITTED TO А Motor 'Bus. a 


The same idea has also been applied to motor omnibuses (see Fig. 2). 
A light angle iron frame slightly curved at the extremities, is 
mounted on the dummy iron. Attached by spring eye-bolts fixed 
to the underside of this frame by short brackets is a steel spring 
roller, B, cerrving a strong canvas shade (or shield). C, the lower edge 
of which is fastened to an angle-iron freme similar to the first. 
The arms D are attached at one end to the lower frame and at the 
other to the axle-tree. and take the thrust when the guard is 
in operation ; а locking смей holds th» lower frame up in 
position, and is ге!созе by means of a Bowden control operated 
from the steering whee!. In operation th? driver depresses the thumb 
lever, Е. which draws back a catch, and allows the lower frame 
to fall to the ground, and in so doing unwinds the sh2de, or shield, 
from the roller, thus preventing any injury to the person in front of 
the car. This device has been applicd to the motor omnibuses 
running to Woolton, which hitherto hive carried no such safeguard. 
A similer arrangement would not be out of place in London. 


COLLIERY POWER PLANT: A COMPARISON OF GAS 
AND EXHAUST STEAM.* 


BY JOHN BURNS, 


АП eollieries require a convenient. economical, and reliable supply 
of power. The following classification will he found useful in dividing 
up the subject into groups :—-(1) Colieries with uneconomical 
steam-plant, (2) Collieries with steam-plant running fairly economi- 
cally. (3) Collieries equipped with coke-oven plant, where a large 
supply of waste-gas is available, and (4) new collieries. 

It is only possible here to consider groups (1). (2) and (3), but there 
a ae у ne a Pe з GENE. Е 

* Abstract of a Paper read before the South Staffordshire and Warwick- 


shire Institute of Mining Engineers. Abstracted by permission of the 
Е р . iii Aat. on > . TELLE А di , 
Council of the Institution of Mining Engineers from the 7 Transactions," 


. Mallins, genera! manager of the Liverpoo! Corporation Tramways, hts ' Vol, XLI., р. 24. 
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is one point in connection with new collieries which must not be 
passed over. А clear line of demarcation should be drawn between 
new collieries to be run in conjunction with existing pits and those 
which are independent. In the first case. it will probably be found 
that à combined plant offers the best solution, the existing steam- 
plant being modernised at the existing pits, and the excess power 
transmitted electrically to the new pit. 

When collieries are working with uneconomical steam-plant, there 
are two questions to be considered, the first involving the scrapping 
of the whole plant. 
financial or otherwise. will in general prevent a wholesale scrapping 
poliey, although there are certain cases where this would doubtless 
be the most far-sighted plan. "The second alternative is to make the 
best possible use of existing plant. It is assumed that no moditi- 
cation of the plant is possible. and that it is too valuable to be 
scrapped. All the steam used will be available for driving а low- 
pressure turhine, and, the amount of steam being considerable, a 
large amount of power will be obtained. This plan has the obvious 
ohjection that the main engines become practically exhaust steam 
producers. and the “ superior person ` condemns the arrangement 
outright by comparing these engines to steam-pipes. which only 
incidentally produce a small amount of power! This is an extreme 
view. for there are many. cases where a large saving results at a 
comparatively small capital cost. On the other hand, there are 
very few winding-engines which cannot be converted into economical 
machines bv the addition of expansion gear. This seems a most 
obvious improvement. and it is only necessary to refer to an entropy 
diagram to see the difference in actual work produced under the 
two conditions. It is a noteworthy fact that there are thousands of 
engines in this country running without this comparatively inex- 
pensive addition, and in most cases these engines use 100 per cent. 
more steam than is necessary. 

There are many types of gear which can be added to existing 
engines, and one of the simplest is the Melling automatic cut-off 
gear. as fitted to the winding-engines at Littleton Colliery. With 
this gear there is по interference with the full steam-supplv at the 
beginning and end of the wind. The centrifugal governor acts 
directly on the expansion-valves, and the action is dependent on а 
continuous increase of speed, which gradually alters the point of 
cut-off so as to reduce the steam admission. When the steam is shut 
off towards the end of the wind, theleovernor closes and the expansion - 
valve is practically put out of action, leaving full steam available for 
decking, &c., through the main steam-valves only. 

Another method which has been tried for improving the economy 
of winders is the addition of condensing plant. This method is at 
best unsatisfactory, and colliery engineers are practically unanimous 
in opposing the use of condensing plant for this purpose. А winding- 
engine must be absolutely under control, and every additional item 
of plant introduces a further element of risk. Tho reduction in 
steam-consumption also will not excecd 10 per cent. in actual 
practice, although theoretically it ought to be from 15 to 20 per cent. 
This is due chiefly to the very irregular rate at which the steam is 
delivered to the condenser. The most obvious improvement on this 
method is to interpose an accumulator and а low-pressure turbine 
between the engines end the condensing plant. The condenser 
will be very much smaller, as the steam will now be passed through 
the turbine continuously, and it will work at its highest efhciency. 
The winding-engines. having been altered to give a feir economy, 
are practically in the same condition as the second group. and these 
can be considered together. The steam is being exhausted to the 
atmosphere, and is still capable of pertorming work in a low-pressure 
turbine. ‘This amount of work is worth obtaining. although probably 
it will be only one-half of the amount obtainable in the first group of 
collieries. 

Littleton may be taken as an example where а moderate estimate 
shows that an output of 300 kw. can be obtained from the steam 
exhausted bv the two winders and the fan engine. "This would 
cause no alteration in the conditions under which these engines are 
now running. As this figure is based on a very safe estimate, the 
actual output would very probabiv be 350 kw., or even more, and this 
output would assist very materially the power-supply which is 
normally required. Additional boilers would not be required, for 
the existing boilers would give considerably more than 300 kw. 
when the steam was supplied direct to the turbine when the winders 
were not running. Had the winders been running without expansion- 
gear, the power obtainable from the exhaust-steam would have been 
from 600 to 750 kw.; but this means that the winding-engines 
would not have been working under the best possible conditions. 

If the high-pressure steam is required for long periods, it may 
be advisable to instal a mixed-pressure turbine which will utilise 
equally economi ‘ally either high-pressure or low-pressure steam. 
The following is a typical case which is now under consideration: 


This is seldom possible, and circumstances, 


— — „ә 


The colliery"is of average size, with two winders and a large fan- 
engine. For haulages, screens, &c., which are all steam driven, 
about 15.000 Ib. of steam per hour are required. The winders and 
fan take 30,000 №., which will give 750 kw. in a low-pressure turbine, 
Eleetrie driving for all the auxiliary plant will not take more than 
500 kw.. so that there is а clear gain of 250 kw. for coal-cutting and 
other work, in addition to a reduction of at least 15,000 Ib. of steam 
рег hour. This last item alone gives a saving of £300 per annum for 
300 days of only 8 hours each, taking the cost of coal at 2s. 6d. per 
ton. Owing to special causes which cannot be discussed here, 
many collieries are unable to apply electric power, and it is necessary 
to fall back upon compressed air as the transmitting medium. Now 
in these cases à large proportion of the supply can be obtained by 
means of a turbo-compressor, driven by exhaust-steam collected 
from existing engines. If this steam is neglected, these engines 
continue to run as at present, while additional boiler-plant must be 
installed to supply steam for new high-pressure steam-driven. 
compressors. 

As regards collieries equipped with coke-oven plant, a different 
problem has to be solved. In general, it will be found that all 
the power required can be obtained from the steam exhausted by 
the existing engines, supplemented by steam from boilers fired with. 
the coke-oven gas. Where a large supply of waste gas is available, 
and only a limited amount of power can be utilised, it is obviously 
better to instal steam plant of comparatively low efficiency. The 
gas-engines will have a much higher thermal efficiency, but the 
capital cost and upkeep will elso be high, and will go far to counter- 
balance the efficiency. Attendance and other charges will all be in 
favour of the steam plant. On the other hand, where a large demand 
for power exists either for outside consumers or for other pits, a large: 
gas plant driven by coke-oven gas presents many advantages; and 
it is only necessary to refer to the large plant of this type now running 
in South Wales. The total power of this plant is about. 6,000 kw., 
but the problem is very different, owing to the continuous running 
and the good load-factor, both of which conditions are absent in the 
average colliery plant. 

It will be appropriate here to consider the relation of the different 
parts of the plant. In the case of steam plant, the winder, the fan, 
and the power turbine are all in direct connection with the steam- 
producer, the turbine being also designed to take steam from the 
winder when this engine is working. In the case of gas plant, 
while the auxiliary plant is in the same relation to the gas-producer, 
the winder and the fan hive also been moved down to the same 
position, and, if a balancer-motor is required for the winder, it is 
moved down one stage farther. Instead, therefore, of being in 
direct connection with the producer, the winder has two, and possibly 
three, additional links with the power-producer, both of which. 
introduce additional risks. 

The chief argument against a gas plant for collieries is that it 
makes electrical winding practically compulsory. It has not yet 
been suggested that winders should be driven direct by gas-engines, 
and if a steam-driven winder, with gas for the supplementary plant, 
be adopted, the complication of two systems is introduced, of neither 
of which is taken complete advantage. Electric winding 18 now 
on its trial, and it is only necessary to refer members to the recent 
discussion at Neweastle-upon-Tyne.* Мг. Mountain has demon- 
strated the excessive expenditure both in capit»! and on running 
charges of the complete electrical plant as against steam winding, 
the exhaust being utilised in turbines. These remarks are not 
intended to imply a general objection to electrical winding. The 
writer has in mind at least two cases—one in South Wales and the 
other in Yorkshire—where new pits are being entirely driven by 
electricity. The power is being transmitted from older pits. im 
Which the surface plant and winders are steam driven. In addition 
to the supply of a large amount of electric power on the spot, there: 
is а large surplus which will be used at the new pits. At one of these 
there will not be a single boiler. "This appears to the writer a most 
convincing argument in favour of using exhaust steam wherever 
it 18 avallable. 

It is obvious also that very few collieries are prepared to scrap 
existing plant, and, if they decide to do so, it is necessary to compare 
modern steam winders with modern gas plant and electric winders 
and the simplicity of operation of the steam winder will in most 
cases be the deciding factor. О steam winders are notoriously 
uneconomical, but many of these could have their useful life extended, 
and their steam consumption reduced to a reasonable figure, by the 
addition of an inexpensive automatic cut-off and expansion gear. 

In conclusion, the writer thinks it necessary to add a word of 
warning. He has discussed the subject with many colliery men, 
and their unanimous opinion demands simplicity—not only simple 
plant requiring comparatively little in the way of repairs, buty. 


* Sce “ Trans.” Inst.M.E., 1910, Vol. XL., p. 307. 
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above all, simplicity of operation. The writer contends, therefore, 
that the maximum of simplicity with economy is obtained in the 
average colliery by improving the steam conditions of the winders, 
and utilising their exhaust to drive а low-pressure turbine. "These 
plants are absolutely independent of each other. The winders are 
under the absolute control of the drivers, and are run under exactly 
the same conditions whether the turbine is running or not. The 
power supplied by the turbo-plant, whether the transmission 
medium be electricity or compressed air, will drive all the under- 
ground plant in addition to the outlying plant on the surface ; and, 
finally, the turbines use all the low-pressure steam available to its 
utmost advantage, and automatically use only sufficient extra high- 
pressure steam required to make up the exact output. 


DISCUSSION. 

Mr. A. McKiNsTRY(Trafford Park, Manchester) said he was disappointed 
that Mr. Burns had not gone into the question of the cost of power as 
produced by the plant which he had described. After all, assuming that 
the different plants were equally reliable and equally simple, the average 
colliery owner and colliery engineer would want to know what the power 
would cost. Не agreed with Mr. Burns that each case must be treated 
on its merits in deciding which plant would be most suitable, and he 
would not take up the attitude that gas-plants were the most suitable 
in every case for colliery work; but he was prepared to offer some 
justification for the installation of the gas plant at Littleton, because, 
80 far as he had been able to obtain figures, the plant was producing power 
as economically as it was guaranteed to do, and under such conditions 
certainly justified its introduction from the point of view of power- 
production cost. With regard to simplicity, in the gas-producer itself 
there was по moving part, ехсер a steam blower. Coming to the 
engines themselves, members could form their own conclusions as to their 


unestablished with a scale of pay and conditions of employment which, 
taken altogether, were not less favourable than those they enjoved under 
the Corporation. The case of the third who refused an established ap- 
pointment was still engaging his attention. 


TRAMCAR SPEED INDICATORS. 


In the House of Commons last week Mr. Матт asked the President of 
the Board of Trade whether the regulation which required a speed 
indicator to be fitted on every car had ever been put in force by his 
Department; and, if not, would he say how he could ensure that the 
maximum speed of 16 miles per hour allowed the tramcars in Glasgow 
was not often exceeded, especially as the Corporation encouraged motor 
cars in their streets at 20 miles an hour. 

Mr. Buxton said the regulation required that a speed.indicating 
apparatus should be fitted to the cars if and when required by the Board 
of Trade. The Glasgow Corporation had not been required to fit such an 
appliance owing to the difficulty of procuring a reliable apparatus and 
the cost thereof, but he understood that improvements in speed indica- 
tors have been made, and the Board had recently suggested to tramway 
authorities that indicators should be fitted to a certain number of their 
cars for educating motormen in estimating speeds. The responsibility 
for sceing that the speed limits in Glasgow were observed by the motor- 
men rested with the Corporation, and no complaints had been received 
by the Board that those limits were exceede 1. 


TEMPORARY BORROWING BY MUNICIPALITIES. 


The Municipal Corporations (temporary Borrowing) Bill, which has 
been introduced into the House of Commons by Mr. Harmood- Banner, 
is promoted by the Association of Municipal Corporations, and seeks to 
enable corporations to make temporary borrowings from their banke:s 
or other persons pending the receipt of rates and other income. 


Electricity in Mines.—1n the House of Commons on Wednesday, 
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simplicity. The auxiliary gear—namely, the small battery and charging | arr беттох asked the Home Secretary whether, in view of the statement 


outfit for the ignition and the motor-driven compressor with air-tanks for 
providing compressed air for starting—was much simpler than the 
auxiliary apparatus connected with an exhaust steam installation. 
Mr. Burns had suggested that it might have been possible at Littleton 
to put down exhaust-steam turbines, and so utilise the powers of the 
exhaust steam from the various steam-engines. Не (Mr. McKinstry) 
was personally not in a position to speak with regard to the amount of 
steam-plant in detail that was at Littleton, but no doubt the amount of 
exhaust steam available. the facility for collecting this at one central 
point, the question of condensing water, the cost of proper steam 
aceumulators, and the capital cost were all taken into consideration by 
the Littleton authorities before issuing the specifications calling for a gas 
plant. 

Мг. J. BRINDLEY (Wolverhampton) said that the gas plant at Littleton 
impressed him as being an nneconomical plant. He was sorry that none 
of the gentlemen who had spoken that day had given them any figures. 
They had no detinite facts, forinstance, with regard to fuel consumption, 
which, of course, was the main point. He did not doubt for one moment 
the reliability of the plant. but he did not think that it was an economical 
plant, and the only remark in Из favour which he had heard that day 
was that it had been put in where there was no great amount of water 
available for condensing purposes. 

Mr. JoHN Всвхз (Rugby) replied that he was afraid it was almost 
impossible at short notice to give the figures that had been asked for. 
It was almost. impossible to obtain figures with regard to working costs. 
The matter of capital cost was another question. At present the average 
market value for plant of all kinds was remarkably low. Therefore, he 
thought that figures based оп present data would also be rather mis 
leading. That was a point worthy of remembrance in considering the 
capital cost of installations. 


PARLIAMENTARY INTELLIGENCE. 


афро 
GLASGOW CORPORATION TELEPHONE STAFF. 

In the House of Commons on Thursday last week Mr. Scort asked the 
Postmaster-General whether he would consider the desirability of ex- 
tending to ex-members of the Glasgow Corporation local telephone staff 
now in his employ concessions with regard to the reckoning of service 
with the Corporation for purposes of annual leave, sick pay, pension, 
gratuity and superannuation similar to the concessions proposed to be 
granted to ex-employés of the National Telephone Co. in connection with 
the Telephone Transfer Hill. 

Мг. SAMUEL said the telephone staff of Glasgow Corporation had been 
in a better position than the staff of the National Company, seeing that 
after a comparatively short period of employment under the Corporation 


of the Committee on the use of electricity in mines that almost every elec- 
trical accident was preventible, and in view of the badly constructed or 
badly maintained apparatus in the mines, he would consider the appoint- 
ment of an adequate number of competent electrical inspectors. 

In reply. Mr. Churchill said he was aware of the statement by the Home 
Office Committee referred to in the question. The responsibility for the 
provision of electrical apparatus of proper type and its maintenance in a 
safe condition rested primarily with the management of the mine, and the 
new rules which the Committee had recommended, and which he was 
taking steps to bring into force, proposed further and more stringent re- 
quirements to ensure safety of construction and maintenance in the case 
of the electrical plant used in mines. It would be the duty of the inspec- 
tors to scethat those requirements were carried out, and adequate provi- 
sion had already been made for the purpose. Ап electrical inspector of 
mines was appointed in 1908, whose whole time was given to that work. 
Many of the other inspectors had the necessary electrical knowledge, and 
the possession of such knowledge had for some years been a condition of 
the appointment of all new inspectors, and, as he had already informed 
the House, a large increase of the Inspectorate had recently been sanc 
tioned. 

Telephone Rating.—In the House of Commons last week Sir С 
Kinloch-Cooke asked the Postmaster-General whether, since the Tele- 
phone Transfer Bill contained no provisions as to rating of the telephone 
undertaking after it has been transferred to the Government, it was the 
intention of the Government to make a contribution in lieu of rates to the 
local authorities upon the part of the undertaking other than buildings 
occupied by the Crown ; and whether provision would be made in the bill 
to obviate, in the case of telephones, the etfect of sec. 22 of the Tele- 
graph Act, 1868, which had prevented the telegraph undertaking being 
re-assessed since the passing of that Act. 

In reply, Mr. Samuel said the question was under consideration. No 
legislative powers were necessary in any case. The section of the Tele- 
graph Act, 1868, quoted had no application in the present instance. 

Coal Mines Bill.—The Committee stage of this bill was concluded on 
Wednesday. 
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LEGAL INTELLIGENCE. 


— RÀ 
Damage Caused by Animals on Tramcars. 


At Westminster County Court on Friday last Judge Woodfall delivered 
judgment in an action by а Mrs. Wright against the London United 
Tramways (Ltd.) for £3. 19s. 6d., the value of a dress said to have been 
ruined through a dog tearing it when she was travelling on one of defen- 
dant company's cars, and said the question was whether a tramway com- 


on telephone duties they were taken into the service of the State more { pany was entitled to carry dogs on their ears without taking the risk of 


than five years before the transfer of the company's staff. He did not 
consider they had any claim to participate in the special arrangements 
made for the company’s staff. 

Mr. Wart also asked the Postmaster-General whether on the transfer 
of the Glasgow Corporation telephones to the Post Office, an assurance 
was given to the staff that their conditions of employment would not be 
less favourable than those employed under the Corporation. 

Mr. Н. SAMUEL said that the assurance was given, and there was no 
intention of departing from it. The great majority of the officers in 
question had received established appointments, and the increments of 


such injuries as might be caused to passengers through the behaviour of 
the dogs. The duty of carriers of passengers was to use all reasonable 
care, skill and diligence in and about their conveyance. This duty was 
not limited to providing a vehicle safe and proper for the journey, but 
involved an obligation to use reasonable care to prevent the intrusion on 
the vehicle of persons, animals and things who or which might be a cause 
of danger or damage to passengers. In that case the tramway company, 
through their conductor, knowingly permitted a dog to be at large on the 
car. The animal caused damage to plaintiff, and he was of opinion that 
the company was liable for the breach of their duty to her as their 


their class were being paid as they accrued. Two of the three officers | passenger, and that the company's bye-laws supported that conclusion, 


whose cases were then under consideration had since been classed as 


There must be judgment for plaintiff for the amount claimed, with cost. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.— At the Corporation meeting on Monday Mr. Young. 
convener of the Tramways Committee, submitted the tramway ac- 
counts for the past year. 

The total revenue was £73.470, ап increase over the previous year of 
£2,348, and a record. The outstanding feature of the vear's work was 
that the income per car-mile had increased from 10-774. to 10:89d., not- 
withstanding that they had run 34.000 car-miles extra, and that the work- 
ing ex penses had been reduced from 6:13d. to 5:88d. рег car-mile. The 
accounts were adopted. 

Aldershot.—The Council have obtained sanction to a loan of 
£2.500 for additional generating plant. 


Barking.—In a recent report on the electricity undertaking the 
consulting engineers (Messrs. Robt. Hammond & Non) stated that 
they were satished that an extension of the generating works was 
essential, 

Messrs. Hammond & Son also stated that they had carefully considered 
Мг. Н. Howard's scheme for the extension of the works, and agreed with 
his proposal to instal a 400 kw. Diesel engine and generator. They were 
of opinion that the purchase of the auxiliary plant proposed by Mr. 
“Toward was an integral part of the scheme, and that its omission would 
prejudicially affect the financial results of the extensions. The cost of 
buildings could be reduced by a modification of the design. They 
had also come to the conclusion that the installation of Diesel plant would 
have a favourable effect upon the financial results of the undertaking. 

Further consideration of the matter 18 postponed to enable the clerk 
to communicate with the firms mentioned in the report. 

Barrow-in-Furness.— The tramway extension to Biggar Bank, 
Walney Island, was opened for traftic on Friday. 


Bispham.—The Council have been authorised to borrow £10,800 
for carrying out their electricity supply scheme. 

Briton Ferry.—The Council have applied for sanction to a loan of 
£1,200 for extensions of the electricity works. 


Burnley.— The Council have received sanction to a loan of £8.552 
for extensions of the generating plant, but £471 was deducted for 
superseded plant. 

The Board of Trade recently recommended the trial of speed 
indicators on the tramears. The tramways manager (Мг. H. 
Mozley) has reported on the matter, and the Tramways Committee 
have informed the Board that when a speed indicator is made satis- 
factary for bogie cars the Corporation will consider the advisability 
of adopting it. 

Cabrific Tests of Fuel, —We have received a letter from Mr. John 
B. C Kershaw, in which he calls attention to the unsatisfactory 
nature of Berthier's test (referred to at the recent Convention of the 
Incorporated Municipal Electrical Association). In regard to this 
test, Poole in his book on " The Caloritic Power of Fuels." states that 

The formula is faulty, as was shown by some of Berthier's own 
determinations in which contradictory results were obtained. Dr. Ure 
showed that no uniform results could be obtained using the same mate- 
rials. Scheurer-Kestner in. 1892 showed that the formula not only gave 
erroneous results, but actually reversed the relation of the combustibles. 
In one case cited the heats actually obtained by a calorimeter were 8.813 
and 8.750, while by the litharge test they were 7,547 and 7,977. There- 
sults were not only low, but reversed the ratio, 

Customs Duties.— According to recent decisions, the import duty 
on illumination devices (gas or electric) imported into British South 
Africa is 3 рог eent., and on Stolz electrophoaes 15 per cent. ad val., 
the rebste on British goods being 3 per cent. in both cases. 

Dublin.--Ihe LG. Boord heve now sanctioned the borrowing of 
£100,000 (including £50,000. already sanctioned) for the electricity 
supply department. but the Board cre of opinion thet it is desirable 
betore sanction to borrowing beyond thet amount is given. a clea 
statement of expenditure and definite propos sls, supported by plans, 
specifications and estimates, for any further works should be sub. 
mitted. ‘The Corporation had. aophed for authority to borrow 
£l5s.sl7. 

Egham.— The Board of Trade have granted the application of the 
Egham < District Eleetrie Light Со, for the ereetion of a generating 
station at Egham Causeway, 

Electric Pumping.—.\t. the mecting of J. Grayson Lowood & Co, 
last week the cheirman (Mr. ©. B. Stuart-Wortlev, М.Р.) said thev 
had made considerable headway towards a better state of working 
conditions in the Deepear mine, a enange having been made in the 
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pumping plant from steam to electricity. "The new electric pumping 
plant was got to work a few days before Christmas. and had rendered 
excellent service since. "Therefore. they contidently believed that 
the difficulty caused by inrushes of water into the mine had been 
surmounted at least for many years to come, without any further 
likelihood of heavy expenditure. except that they purposed dupli- 
cating the motive power at an opportune time. The working con- 
ditions in the mine would be improved by the change. and the diree- 
tors anticipated a considerable saving in the cost of pumping. 


Epsom.—Last week the Council considered a report by the 
resident electrical engineer (Mr. А. Е. Gilling) on the advantages of 
installing a Diesel engine at the electricity works. 

Mr. GILLING stated that with the Dies:l engine there were no stand-by 
losses, whilst it was considerably more eflicient at light loads. The 
engine consumed the cheapest class of liquid fuel—viz., petroleum 
residue—the average cost of whieh was about 2d. per gallon. By in- 
stalling a Diesel engine they would have extra plant to cope with increased 
demands in future. The Diesel set, being а self-contained producer of 
power, would be entirely independent of the present plant, and would 
give further valuable safeguards against interruptions of supply, and the 
total cost of production would be reduced. Tae pr»a^nt steam costs for 
generating 250.000 units were £888. 19s. 2d.: similar cost by Diesel 
engine would be £245. 4s. 2d., showing a saving of £643. 15s. The 
attendance required for a Diess! engine was considerably less than that 
required for a steam plant, and although perhaps they might make some 
saving under that heading, it was not advisable seriously to diminish 
the present small staff. The capital costs were estimated at £3.500, 
including 3.100 for the Diesel engine and generator. The result would 
be reduction in works costs £639, 15s.. less extra capital charges (interest 
and repayment of capital) £350, net saving £289. 123. 

The Electricity Committee recommended that an electrical expert be 
appointed to advise on Mr. Gilling's scheme at a fee not to exceed £25. 
Tne Committee also complimented Mr. Gilling on the financial and 
technical success of the undertaking since his appointment as resident 
engineer, and recommended that the annual increment of £10 (fixed on 
July 1, 1909) be increased to £20 as from Aug. 15, 1911, until the maxt- 
mum of £250 was reached. 

Consideration of the Extension Scheme was adjourned till after 
the holidays. 

Finchley (Middlesex).—The Council have retained counsel to re- 
present them in their appeal against the increase in the assessment 
of their eleetrieity works from £400 to £1,800. 

Grimsby.—The borough electrical engineer (Mr. W. А. Vignoles) 
ів preparing a specific vtion for the electric lighting of the new lending 
library, and he is also preparing to report upon a propos» to reduce 
the charge for electricity to private consumers from зд; to 3d. 
per unit. m 


Hastings.— The Council have decided not to entertain the petition. 
signed by 4.225 residents, in favour of the substitution of overhea-1 
for surface contact system of traction on the front. 

Hereford.— Application has been made for sanction to a loan of 
£2,350 for the electricity depart ment, including £500 for mains, £1,000 
lor services and £850 for mechanical stokers. 


Hornsey.— Sanction has been received by the Council to a loan of 
£9.000 for electricity supply extensions, 
heme of the 


Ilkley.—' h^ Council have refused to entertain the ве 
to the 


Whartedale Eleetrie Lighting Co. for supplying electricity 
Council in bulk, 

Islington (London).— At the meeting of the Council on Friday ше 
Lighting Committee reported that they had had under convideration 
the price paid by the Council for electricity supplied for public pa 
ing. end they recommended that. the same should be reduced From 
£12.100 to £11,000, and Їз thet £1,000 out of the surplus funds of 
the undertaking should be applied to relief of rates. | 

Leeds. —On Wednesday evening last week the tramway employes 
resolved to go out on strike. but on. Friday morning they resum 
work in accordance with their acceptance of the Tramway Com- 
mittee's terms. 

The strike was thus confined to a single day. ‘The men's hours ils 
been reduced from 69 to 254 a week, whilst there has been a compromis” 
over the " sproad-over " terms, and a revised set of conditions with regard 
to waiting for ears has been agreed upon. à 

Light Railways.—The Board of "Pride hes modified and confirmed 
the light railway order for the construction of a light railway at 
Weston-super- Мате. connecting the Weston. Clevedon and Portishead 
light railway with the tramways of the Weston-super-Mare & 
District Electric Supply Со, | 
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Llandudno.— The charge for electric current for private lighting 
has been reduced 34. a unit. | | 

L.C.C. Tramways.—lslington Council have agreed to contribute 
£20.000 towards the cost of widening Balls Pond-road to enable a 
double line of electric tramways to be constructed. 


Mill Driving.—The directors of the Victoria Mill, Rishton, have 
decided to adopt electric driving.. It is stated that this is the first 
mill in the district to be operated electrically. There will be а 
separate motor for each loom. 

Nelson.—The Board of Trade have authorised the supply of elec. 
tricity in bulk to Brierfield, but not in connection with tramways 
worked by Burnley Corporation. | 

Newport (Mon.)—4 long discussion took place at Tuesday's 
Council meeting on the position of the tramways and electricity 
Supply undertakings. | 

Councillor Мохох said they had gone to the ex pense of employing an 
expert (Mr. C. P. Sparks) to report on the undertaking, and they had 
practically discarded his recommendations. They were charging the 
tramways department 1:35d. per unit. while they charged privat» con- 
cerns only 1:184, for power. Mr. Sparks had warned them that they 
were on dangerous ground, and that though the concern had been running 
16 years they had made no provision for depreciation. The rolling stock 
of the tramways department was not in good condition, and an enquiry 


was necessary. mM 
Ultimately it was unanimously resolved to ask tho Electricity Com- 
mittee to consider at an early date and report to the Council upon the 
whole position of the electrical undertaking. 
North Berwiek.—The Council have agreed to lease a piece of 
ground to Messrs. Crompton & Co. for electricity supply works. 
Oulton Broad.—The Council have applied for saaction to the use 


of overhead wires for electricity supply. 


Patent Notices.— Application has been made for the restoration of 


patents No. 13,746/1903. granted to S. M. Young for * Improved 
method for operating signals on electric railways,” aad No. 7.320/1907, 
granted to the Saltpetersiure Industrie Ccsel!schatt G.m.b.H.) for 
“ Improvements in arc furnace; for the electrics] treatment of gases," 
Notices of opposition must be given at the Patent Office, London, 
W.C.. by Aug. 28. 


Presentations, —Chelmsford staff of Messrs. Crompton & Co. have 


presented a canteen of cutlery to Mr. М. E. Sizer on his marriage. 
The staff of the electrical department at Portsmouth Dockyard 

have presented a gold watch and travelling сове to Mr. К. N. Saye, 

senior station supervisor. on his departure for the Straits Settlements, 


St. Helens.—The Council will give a supply of clectrical energy to 


the Earlestown works of the L. & N.W. Roilway Со. 
The L. & N.W. Со. guarantec a minimum consumption equal to 500 kw. 


for 21 years, with the option for the company to discontinue supply at 
end of 7 or 14 years on paying the Corporation compensation in respect 


of the mains laid on the company's property. Two new high-tension 
feeders are to be laid from the power station to St. Helens Junction and 
from thence along the permanent way of the railway company to Earles- 
town. The new feeders will be availa ble for a supply to the Parr side of 
the borough and also to the works of Messra. Bolton & Sons. 

Sheffield. —On Wednesday the Electric Light Committee reported 
that they desired to increase their expenditure on espital zceount 
during the Current year Бу £11.503, the balance of the loan of £78.207. 
authorised in Merch. 1910, and also thet they were asking forssnetion 
to a further loan of £61,099 in connection with the extension of the 
Neepsend generating station, 

The Tramways Committee recommended that powers be sought in the 
next Parliamentary Bill for railless cars to be worked from the present 
Nether Green terminus to Fulwood Church, and also for the subsequent 
onstruction of ordinary tramwavs if and when considered advisable by 
the Committee. ` | 

Tottenham. — Last. week the Council edopted certuin. recommen- 
ditions of the Tramways Committee whieh will permit of the early 
Construction of th connecting link between the Tottenhem and 
Walthamstow tra тугу. giving access to Epping Forest by tramesr 
from Finsbury Park. The Metropolitan ече Tramwava (Ltd.) 
hope to hsve the line (about two miles) eim #4 within 12 months, 

Wimbledon.— Tho Porough Electrical Engineer has been instructed 
to lay Supply meis in seven rosds in Merton, ond he has also been 
Instructed to proceed with laying mains ond other works necessary 
OF giving a у of electricity in the Malena ead Coombe 55 SLON 
8 posible after the Wimbleco; Меселе Lighting (Extension) Order. 
1911, has booa eoairmied by Act of Parliament. А losa to cover the 
Cost of the work has been B netioned. 

Wireless Telegraph Notes. 72.108 moss^ges were transmitted by 
the Marconi ctotion at Saa Cataldo during 1910. an average of 60 
telegrams рг алу. Two new masts hsve been eonctrueted, 

Aceording to the ** Moreonigre jh," in the erns of the 12 months 
ending Merci ist. 3.955 wireless weather reports were Sent trom 
Atlantie liner: Only 3.4 per cont. of these messcces resehed the 


Meteorological Office in tim» to bo included in the sme day's map 
of the Daily Weather Report, 39 per cent. were received in time to 
be included in the “ yesterday " map published with the daily report. 

The cadet ship “ Mersey,” belonging to the White Star Line, 
recently arrived in the Tha mes after a voyage around the world. 
This is said to be the first siiling ship to be equipped with wireless 
apparatus, which worked for 11 months without a single breakdown, 
and this notwithstanding that there were no operators with prac- 
tical experience on board. The tribute of efficiency is due to the 
Marconi system and the apparatus connected therewith. 

The latest adaptation of wireless js described in the Paris 
“ Figaro,” which famous journal states that Hertzian waves are being 
used at Epernay “ for shaking up the sediment in champagne after 
it has been bottled.” To what base uses are we come, 

Following the example of N orwav, Russia is establishing wireless 
telegraph stations in the Extreme North, It has been decided to 
erect four stations, one at Petschora, another at Vaigatz, one on the 
Murman coast and one on White Island. the estimated cost of this 
work being between £30,000 and 540.010. 

A consular report states that the Uruguayan Government are 
installing a service of wireless telegraphy in the country on the 
Telefunken system. 

Three land stations are to be erected, one at Cerrito, a point near Monte- 
video (range 500 miles); the second at Paso de los Toros, about the centre 
of the Republic, 156 miles north of the capital (range 312 miles) ; and the 
third at Rivera, on the Brazilian frontier, 175 miles northwards from 
Paso de los Toros (range 312 miles). Of these the first only will be for 
public us». the others being reserved for military purposes. The Uru- 
guay army is to be furnished with portable instruments, five of [25 miles 
range and four of 25 miles. Five vessels of the fleet will be provided with 
apparatus ranging from 250 miles to 62 miles, Installations are to be 
placed on Lobos Island and on the lightship on the * English Bank," the 
latter with a range of 50 miles. The Lobos Island installation will be 
employed for th» transmission of signals made by sailing ships and others 
that pass outside the island and so are unable to signal by means of flags 
to the Government telegraphic station at the extremity of Punta del 
Este, and the installation on the ^ English Bank " will be of value in 
case of shipwreck at that point. Tne apparatus is, it is said, on order 
from Berlin. 


Wolverhampton.—Last week the Council adopted a recommenda- 
tion to purchase, at a cost of £1.500. a 400 kw. rotary converter and 
switchgear for giving a supply of energy to the Knowles Oxygen Co, 

Wrexham.—The L.G. Board, who held an inquiry on June 2 into 
the Council's application for sanction to а loan for electricity supply, 
have now granted sanctions for the following works :— 

Excess expenditure on previous loans. £437 (for 20 years); traction 
battery, £450 (7 years); meters, £140 (4 years) ; extensions to feed pumps, 
foreed draught furnace, automatic expansion gear to one engine, £450 
(10 years): street lighting, £500 (10 years). А period of 15 years has 
been allowed in the following cases : Extension to condensers, £80 : elec- 
trical instruments and sundries, £50 ; machinery tools, £220 ; erecting 
and fitting out stores and offices, £350; coal elevator, £300 ; switeh- 
board, £260 ; reversible booster, £150: switchboard, £100 ; cabling, £50, 
and concrete flooring, £50. | 

At the inquiry strong opposition was made Бу the local gas сот pany, 
but this has had no influence with the L.G. Board, since the Council have 
secured. practically everything they asked for. Included in the original 
application was £600 for а switehboard. but aa £340 remained to be paid 
ой on the old switchboard. this was deducted from the 600. An item 
of £114 for excess expenditure up to March 31. 1998, which was not 3ub- 
mitted to the Board at the last Inquiry, the Board has declined to sanction 
and this will have to be made good out of revenue, In addition to tha 
over-ex penditure on previous loans, certain work has already been carried 
out, as follows: Extension of feed pumps, forced. draught apparatus, 
fitting out stores and offices, extension to condensers, electrical instru- 
ments and sundries and meters. 


COLONIAL AND FOREIGN NOTES. 

Argentina.—The “ Review of the River Plite” states that at 
Carmen de Arceo there is a proposal to form a local company for 
ereeting electricity works. 

Cordoba Government recently invited tenders for the purchase of their 
electricity station in Cordoba Citv. which has never been in operation. 
The upset price was $150,000) (paper). 

Patagones Municipality received onlv one tender (from D. A. Sorondo) 
for the equipment of electricity works, and a concession for 15 years is to 
be granted to him. 

Mr. J. J. Costa has applied to Congress for a concession for an electric 
tramway from Ingeniero White to Puerto Galvan and the city of Bahia 
Blanca, 

The Argentine Post Office Department have laid a new submarine са 
34 miles in length between Buenos Ayres (Arg айпа) and Martin Garcia 
(Uruguay). | | 

Tne Government has authorised the United River Plate Telephone Co. 
to renew its lines to La Plata. The company тепа to luv underground 
lines in La Plata, and to snbstituto the C.B. for the magneto system. 

Australasia.—' [he '* Australien Mining Standard ” states that 
Port Melbourne Council recently appointed a committee to 
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ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
eonstant use, price 8s. 6d. post free. A complete Index is included 
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consider the best means of supplying electrical energy in the 
district. 

Messrs. F. A. MeCarty & Co. have presented their report to Shepparton 
(Victoria) Council on alternative schemes for electric lighting and im- 
proved water supply. The system of supply proposed in each case is 
three-wire d.c., with a pressure of 460 volts for power and 230 for lighting. 
The first scheme includes suction gas engines, the second locomobile 
pattern steam engines. and the third Diesel oil engines. the total capital 
cost being £7,974, £8.444 апа £7,804 respectively. It is estimated that 
the total maximum demand in the first year would be 210 n.r. and the 
average 120 н.г. 

Kilmore (Victoria) Council recently put in an auxiliary engine, and 
invited tenders for the supply of a battery of accumulatora. 

Daylesford (Victoria) Council have decided to borrow &4.000 for 
erection and equipment of electricity works. 

The Railways Standing Committee of the Victorian Government have 
reported on the proposal to duplicate and regrade certain suburban rail- 
way lines. The report favours the adoption of electric traction, and 
recommends that the level crossings on the Caulfield and Camberwell 
lines be abolished, at a cost of £157.00 and £143,000, part of which should 
be contributed by the local authorities. The amount which would have 
to be spent on duplicating the Caulfield and Camberwell lines if steam 
traction were continued would go a long way towards paying for their 
electrification. Electricity (savs the report) would give a cleaner, faster, 
more frequent and safer service, and would remove the risk of narrow 
platforms becoming congested. 

In giving evidence (at Sydney) before the Victorian Traffic Commission 
recently the Lord Mayor of Sydney (Ald. Taylor) said the profits of tram- 
ways ought to be used for the development of a certain prescribed radius. 
He would abolish all overhead wires.—The town clerk (Mr. Neshitt) 
favoured the establishment of a central authority similar to London 
County Council, to control tramways, lighting, &c.—Mr. T. R. Johnson, 
Commissioner of N.S.W. Railways and Tramways, thought Victoria 
might defer action with regard to electrification.—Mr. W. Fitzpatrick, 
chairman of the Railway Commissioners, said the Commissioners did 
not consider the circumstances justified them in recommending the elec- 
trification of the suburban lines at present. The more extended ex- 
perience of other countries in which electric traction was recelving atten- 
tion would be valuable to them. 

On June 7 the Premier of South Australia (Mr. J. С. Verran) formally 
opened the new power station of the Adelaide Municipal Tramway Trust. 
The Trust has 75 miles of single track and 163 cars. Work is now in 
hand in connection with the outer circle, comprising lines to Prospect, 
Nailsworth. Entield, Glen Osmond, Мисра, Paradise, Magill and Good- 
wood. The substitution of electric for horse traction had (said the 
Premier) proved satisfactory. 

The Railway Commissioner has informed Newcastle (N.S.W. Council 
that he could not supply current for the Newcastle tramways in the event 
of their electrification. К | 

A company has been formed at Murchison (Vietoria) to run a co-opera- 
tive butter factory and electric light and power plant for public and 
private supply. The local waterworks trust will take energy from the 
new company for pumping. | 

Tungamah (Victoria) Shire Conneil are considering a proposal to light 
the town electrically. 

It is stated that Mr. F. W. Paul has been appointed as a Royal Com- 
missioner to report as to the suitability of Australian ores for the manu- 
facture of iron and steel, the cost of plant capable of producing the 
iron and steel likely to be required in future bv the State Governments 
and the Commonwealth, including rails, bridges, &e., plates for ship- 
building, бе. ; 

Alexandria (N.S. W.) Council have entered into а 10-vears! agreement 
to take a supply of current from Sydney Council, and notice has been 
given for the gas lighting to be stopped on Jan. l next. In addition to 
the public lighting demand. there are over 100 factories in Alexandria, 
most of which require electric power. 

Brazil.—Th^ Government has approved the plans for urgent 
harbour works at Menaos (including electric hoists) at a cost of 
£59. 000. 

Canada.— |t is stated that the Government of Alberta are con- 
structing 300 miles of new telephone line this vear. There are 4.000 
miles of trunk and 3,000 miles of rura] lines. and over 11.000 sub. 


scribers. 

Chili.—The plans submitted by Messrs. C. C. Larrain and J. Gross 
for electricity supply works and electric tramways in the communal 
district of Burrancas. and by Senor D. В. 8. Ruiz for an electric 
tramway in Vine del Mar. have been approved by the Minister of the 


Interior. 
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China.— A consular report states that net importa at Shanghai in 
1910 included electrica) materials value £62.287 compared with 
£66.656 and £63,482 in [909 and 1908 respectively. and machinery 
£163.297 (compared with £49,350 and 169.674), railway materials 
£97.239 (compared with £70.474 and £152,458). 

Ín a Consular report on the trade of China during 1910 it 
is stated thet the Chinese telegraphs (under a purely native admini- 
stration) are one of the most costly and at the same time one of the 
worst mane.ged telegraph systems in the world. 

The value of the imports of electrical materials and fittings in 1910 was 
£180,775, against £177,676 т 1909 and £23,257 т 1903, and the values 
of telegraph materials were £63,666, £45.199 and £47,611 respectively. 

It is stated that railways are being constructed and projected in every 
province; coal and other mines are being opened, and factories are spring- 
ing up in all directions. British manufacturers are urged to take steps to 
maintain their dominant position in the Chinese machinery market. 


India.—'' Indian Engineering " says the Public Works Minister 
of the Jammu and Kashmir State announces that 400 kw. of electric 
power i8 for disposal at the Mohora generating station or along the 
transmission line to Baramulla and Srinagar, at £8 per horse-power 
per annum for 24 hours daily service. 


Italy.—Rome municipality have granted to M. Berthelot (manager 
of the Cie du Chemin de Fer Metropolitan of Paris) and M. G. Boucher 
(Provincial Councillor of the Seine Department) a concession for the 
construction of an electric railway (partly underground) from the 
centre of Rome to Ostia, on the coast. a distance of about 18 miles. 

A consular report states that the railway and tramcar construc 
tion works at Naples delivered 522 cars to the State Railwar 
and 60 cars to the tramway company during 1910, besides repairing 
922 railway cars. 

A report from Bari (in the Naples consular district) states that the 
local electrical company, which in 1909 started the Bari-Carbonars 
tramway, extended the service to the town last year and it is expected 
that further lines to Canneto and perhaps from Cassano to Murge will be 
added shortly. Electric tramways from Trani to Andria and to Corato 
are also to be laid. | 

The British Consul at Rome says the report of the Banca Commerciale 
Italiana states that the metal factories have yielded very satisfactory 
results, The report expresses satisfaction at the general economic 
conditions, and the increased industrial prosperity 18 largely attributed 
to the extensive use which is being made of the power supplied by the 
abundant waterfalls from the Alps and the Apennines. 

Rome municipalitv are now establishing electricity supply works. 
The Anglo-Roman Gas Co., which was established in 1852, has hitherto 
had no competitors. The tramway service in Rome has until lately been 
conducted by a company, but recently the city authorities have con- 
structed and started working some new lines. 

At Civita Vecchia harbour improvement works are 
though somewhat slowly. All the quays along the breakwaters w 
equipped with electric cranes. 


Melbourne (Victoria), —The annual report of the Electric Supply 
Committee for the year ended Feb. 28 states that gross revenue Was 
£120,363 (ageinst £113.579 in previous year). working expenses 
56.429. gross profit £62.034, ae 

After meeting capital charges and placing £20,766. to deprecans 
there was a balance of £19,532. The committee recommended a шш 
special appropriation of £5.000 {о depreciation. Revenue from r - 
eurrent for private lighting was £64,044 (against 502.753) in 
power and heating £23,570 (£10,846). Units sold for private lighting 
were 3.803.001 (increase 149,028), and for power and rd 
3.008.060. (increase 037.969). Total units sold, including E UE 
lighting, were 8.620.159. (increase 760,526), total generated ПОЕ 
(increas? 969,478). А 

Pemba.— Fifty miles of telephone line (14 miles constructed during 
1910) now conneet the principal towns in Pemba. an island off 
Zonzibar, | Е 


Russia.—Reval municipal authorities have applied for bd 
to borrow 1.500.000 roubles (about £158.000) for public works, 
including electricity supply works. 

Spain.—Spain has some natural advantages. and the past year Ше 
witnessed her slow awakening to the possibilities of one of her most 
important sources of wealth—her mountain streams. Madrid has 
taken the lead in this development. A large electric generating 
station, utilising the power of a waterfall some 125 miles distant. has 
been established. and the owning company state that they are 1n à 
position to supply for industrial purposes electrical energy at a 
chez per rate per unit than in any other European centre. rd 
establishment of other power stations, taking water power from the 
streams of the Guadarrama mountains, is contemplated. 

The Belgian Consul at Almeira states that the Southern Railway Co. 
have recently erected a power station near Santa Fé, on the left bank of 
the Andarax river, for supplying electrical energy}for traction on a section 
of line (14 miles) between Gergal and Santa Fé. "The plant was purchased 
in France. ‘This ix stated to be the first example of electric traction of 
а standard Spanish railway. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Barnsley.— Тһе ccpital expended at March 31 was £78,192, an 
increase of £751 during pest year. 

The revenue was £13.529, including £13,363 from sale of current by 
meter, and the total expenditure £6,090, leaving a gross profit of £7,439. 
Interest required £2.486 and sinking fund £744 and sinking fund and in- 
stalments of principal £2,899. leaving a net profit of £2,054. 4,802,164 
units were generated and 1,544,192 were sold (991,573 to private con- 
sumers, 271,185 for traction and 281,434 for public lighting) ; there are 
296 public lamps and the total maximum supply demanded was 905 kw 

Birkenhead.— The (0121 revenue of the tremw2ys department for 
the yeer ended March 31 wes £57.662. the trefhe receipts being 
£56.717. Е 

The total expenditure was £36,969, and after providing legal and other 
expenses the balance was £21,255. Interest on capital absorbed £9,556, 
sinking fund £9,503. and. after paving bank interest: Айбопе fai: &c., 
there was a deficit of £115 (against a profit of £1,833), which was in- 
creased to £1,115 by the contribution of £1,000 to renewals fund. The 
capital expended is £366,128, an increase of #9. 12,640,261 passengers 
were carried (against 12.283.344) and 1,207,761 car-miles run (against 
1.201.476). The year's results were adversely affected by an increase of 
£1.851 in working ex penses, of £286 in capital charges and £760 in legal 


ex penses. 

Doncaster.— The revenue of the electricity department for the year 
ended March 31 wes £11.799, including £6.780 from sale of current by 
meter and £4.263 from the tramways department. 

The total expenses came to £6,018. leaving a gross profit of £5,781. 
Interest required £1,496 and sinking fund instalments £1,973, and after 
adding £315 to sinking fund to make good deticiency in interest, the net 
balance (£2.022) was carried to renewal fund. The total capital ex- 
pended is £67,849, an increase of £3,349, 

The total receipts of the tramways were £16,513 and the expenses 
£12,207, leaving a gross profit. Interest required £2,729 and sinking 
fund instalments, &e., £1,589. leaving a deficit of £81. The capital ex- 
penditure is £04,757. an increase of £3,362. The passengers carried 
numbered 4,131,412 and the car-miles run 503,185. 682.083 units (1:35 

per car-mile) of current were consumed. The average traffic revenue was 
7-734., and the total ex penses 7:91d. per car-mile. 

Gloucester. — The »ccounts of the light railways department for the 
year ended March 31 show total income of £15,968, including £14.965 
trafhe revenue. 

The operating expenses came to £12,105, leaving a gross profit of 
£3,864. After providing £4.271 for interest and £792 paid to County 
Council for rent of county portion of lines, there was an adverse balance. 
after taking credit for £2.925 from the city fund account, of £1.726. The 
sinking fund came to £1,980. The capital expended is £131.316, ап 
increase of $15. 3,853,492 passengers were carried and 586,200 car- miles 

гип. ‘The operating ex penses were 75 per cent. of the receipts. 

Greenock.-— At the mectirg of the I/ectricity Committee on Mcnday 
the convener (Councillor J. W. Bzilcy) intimsted thet, elthough the 
years accounts had not yet been fully prepared. he wes eble to indi- 
cate thet the output tor the veer showed 2 grect inerezse, rising from 
5.000.000 to 7.000.000 units. 

It was estimated that there would be a profit balance of £2,000, but 
that had been greatly exceeded. The net profit, after meeting all charges, 
including interest and sinking fund, amounted to fully £5,000. The aho- 
cation of the surplus would be eorsidered next week at the meeting of the 
Corporation, when the annual report of the department would also be 
considered. 

Leith.—The accounts of the electricity supply end tromweys de- 
partments for the veer ended May 15 heve been issued :— 

The income from sale of current was £23,467, and the working ex penses 
were £13.306, leaving a gross profit of У. НИ. During the year £1,000 
was transferred from the surplus of the electricity undertaking for relief 
of rates, and я reduction ot charges has also been made. 

The tramway undertaking began the year with a debit balance of 
£1.625. The receipts amounted to £31,517. the working ex penses were 
£17,789. leaving a gross profit of £13,728. Capital charges were £14.769 
and other ex penses £862, leaving a debit balance of £1,903. 

Wakefleld.—' Ihe accounts of the electricity supply department 
were approved by the Council last week. 

The total capital expended was £86,059, an increase of £1,519. The 

net revenue from sale of current was 69,212, the income from public 
lighting, meter rental and sewage pumping making a total of £11,301. 
The total expenses. Were £6,680, leaving a gross profit of £4.620. 10s. 
Interest required £1,801 and redemption fund £3.115, leaving а deficit 
of £213, against £802. 1.190.160 units were sold (against 1.185.521), 
Including 386,203 (386,220) for private lighting, 141,184 (147.191) for 
publie lighting, and 662,773 (622.120) for power. There are 129 con- 
витегз, an increase of 42, and the maximum supply demanded 839 kw.. 
against 1,205. The total works cost was 1:344. (1:37d.), and the total 
cost 2-33d. (2-33d.) per unit sold. 
_ The chairman of the Electricity Committee (Councillor ENGLAND), 
In moving the adoption of the accounts, said their prospects were 1m- 
Proving. The changes made in the scale of charges for power consumers 
enabled them to offer reasonable terms to large and long-hour consumers, 
and, in consequence, they were obtaining customers it was impossible 
previously to persuade to take current. 
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Watford.—1,148 consumers, with an equivalent of 67.371 32-watt 
lamps, are now connected to tlie mains. 

During the past vear the profit was £790, and during the first quarter 
of the present vear there has been an increase, compared with the сог- 
responding quarter last vear, of 43 percent. in the units sold, and of 36 per 
cent. in revenue, the increase in working expenses being only 3 per cent. 
Mr. Goodrich, chairman of the Electricity Cominittee, is confident that 
the net profit for the current vear will run into four figures. 

Wimbledon.—In presenting the «ceounts of the electricity depart- 
ment for the pest yezr Councillor Stuart stated at the last meeting 
of the Council thee the figures would compere favourably with any 
public company. 

Councillor Stuart said the cost per unit was lower than that of the 
preceding year, although they generated 250,000 more units. The cost 
of maintenance and repairs was slightly higher. The total cost was 
2-14. per unit, as against 2.9224. in the previous year, and the surplus 
was £2,100, against £1,986. They had increased the number of consumers 
at the rate of over 8 per cent., but he thought they would do a great deal 
better this year in view of the extensions in hand. The reserve fund 
amounted to over £13,000, which was not quite up to what they re- 
quired, 10 per cent. of the capital, but it was very satisfactory. Не 
thought the Committee should consider whether or not it was time to 
sell their Consols and invest the money in Corporation loans at 3} per 
cent. He had spent considerable time on the street lighting question, 
and so far as he could see the charge was a very reasonable one. Some 
of the arc lamps were expensive, and if they substituted others for them 
and got a good light he thought they could save something like £500 a 
year. He had charged 24 per cent. for depreciation and тезегуе on the 
capital outstanding. The profit was 7? per cent. on the capital, but 
some Councillors did not appreciate the fact that they had to pay 9 per 
cent. in repayment of loans and interest. He hoped they would not have 
any serious additions to the capital unless it was for purposes of new 
business. They hoped to add many consumers in Merton during the 
coming vear, which would help them considerably. and then there was 
the Maldens and Coombe, where they would no doubt have a very 
remune rative business. 

The accounts were adopted. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED 


CLEETHORPES-WITH-THRUNSCOE Urban District Council invite 
tenders for the supply. delivery end lèying down of а system of 
vuleanised bitumen distribution and feeder cables on the low-pres- 
sure three-wire d.c. system. Specification, conditions of contract 
ond form of tender from the clerk of the Council. Mr. B. Greaves, 
Council offices, Cleethorpes, to whom tenders must be sent bv noon 
of Scturdey. Sept. 2. Specifications and genere] conditions of con- 
tract moy be seen et the offices of the consulting engineers, Messrs. 
Vesey Brown & Hall, Milburn House. Newcastle-on-Tyne. See 
also en advertisement. 

The Мистер] Commissioners of PENANG invite tenders for the 
supply and delivery. f.o.b. British port. of one 500 kw. steam dynamo 
engine or turbine with ejector condensing: plant end switchgear, 
Specifications, general conditions and form of tender may be obtained 
from the consulting engineers, Messrs. Preece, Cardew & Snell. 8, 
Queen Anne's-gate. Westminster. S.W.. to whom tenders (in dupli- 
cate) ore to be sent by noon of Tuesday Sept. 5. See also an adver- 
tissment. 

Tenders sre invited up to Sept. 26 for the supply of telephone 
material and ЗО miles of telephone cable to the Postmaster-General's 
Department in VICTORIA. Specitications, forms of tender, &c., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W., See 
also an advertisement. 

Tenders are invited for the supply of a desiccating plant, to the 
Postmaster-General’s department in NEW SovTH Wares. Forms o 
tender, specifications, &с., may be obtained from the Commonwealth 
offices, 72, Victoria-street, London, S.W. See an advertisement. 

Tenders will be received until noon Monday Sept. 18 for the 
supply of Swedish. Norwegian, Finland or Russian red fir telegraph 
poles, for tho GENERAL Post OFricE. Forms of tender, containing 
ell particulars, шоу be obteined from the Controller of Stores, Mr. 
G. Morgen. Stores Department. G.P.O.. 17 end 19, Bedford-street, 
London. W.C., See also an advertisement. 

The COMMISSIONERS OF H.M. WORKS лхо PUBLIC BUILDINGS are 
prepared to receive tenders for the supply of electrical accessories 
for three years from Sept. 1 next. Forms of tender and particulars 
from the Storekeeper. Н.М. Oftice of Works, 12, Lambeth Palace- 
road, S.E. Tenders by Friday, Aug. 18, to the Secretary, H.M. Office 
of Works, Storev's Gate. London. N.W. 


722 


THE ELECTRICIAN, AUGUST 1, 1911. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The то: Edition 
of the Big Blue Book is READY, price 15s., post 
free in tne United Kingdom, 15s. gd. The volume 
brings а great mass of very valuable statistica] and 
£echnical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th, 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division аа 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and [nstitu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 
published 
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The Council of the County Borough of West Нам invite tenders 
for (a) water tube boilers, (b) coal hndling and discharging plant, (c) 
6,000 kw. turbo-alternator, with condensing plant, (d) river service 
pipe-work, (e) centrifugal pumps, (/) 750 kw. converter (two-phase 
tod.c.) Specification, form of tender, &c., from Mr. Н. H. Couzens, 
engineer and manager, 84, Romford-road, Stratford. Tenders to the 
town clerk, Mr. Fred E. НШеагу, Town Hall, 5tratford, E., by 10 a.m. 
Aug. 31. 


BIRMINGHAM Corporation require tenders by noon Aug. 18 for 
erection of a tramway depot in Whitmore-street, Hockley, Birming- 
ham. Particulars from Mr. A. Rowse, King’s Court, Colmore-row, 
Birmingham. 

Tenders are invited by the FARNHAM Gas & ELECTRICITY Co. for 
the supply and erection of two high-speed Diesel oil engines coupled 
to two 90 kw. alternators with direct-coupled exciters, piping, tanks, 
overhead traveller and accessories, and main high-tension switch- 
board. Tenders to the Secretary by noon Aug. 16. 


Тохрох County Соохси, invite tenders for four sets of crushing 
rolls. screens and elevators, and two sets of sand drying plant, for 
the tramways department. Tenders by П a.m. Aug. 22. 


Irswicit Corporation want tenders by Aug. 24 for one year's supply 
of paper-insulated underground cables. Specification from Mr. F. 
Ayton, Electricity Works, Constantine-road, Ipswich. 


SWINTON AND PENDLEBURY Council require tenders by 9 a.m. 
Aug. 22 for the electric lighting of a new school off Cromwell-road. 
Pendlebury. Plans. &c., trom Mr. T. J. Bushell. John Dalton-street, 
Manchester. 

Tenders are invited up to Aug. 23 for supyiy of letter-box fronts 
to the Postmaster-General's Department ta QUEENSLAND and for 
telegraph, telephone, and electric lighting material to the Deputy 
Postinaster-General in New Хости Waves; and for telegraph and 
telephone material to the Postmaster-General's Department in 
SovrH AUSTRALIA; up to Aug. 30 for supply of porcelain insulators, 
copper wire, sleeves, &c., to the Postmaster-General!'s department 
in SOUTH AUSTRALIA; and up to Sept. 5 forthe supply of (a) 10,000 
proteetors and (5) sundries to the Postmaster-General's Department 
in Vicrorta, Tender forms aad specitie«tions at the Commonwealth 
Office, 72. Victoria-street, London, S.W. 

The Metropolitan Water and Sewerage Board, Albert.street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
gisting of power generating plant and pump or pumps to lift not less 
than 0,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. | 

The Munieipal Council of Brparest, Hungary. require tenders for 
the manufaeture and supply of plant for à steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5.000 kw. each), 10.000 volts 50 cycles, boiler equipment 
for mechanical output of 5.000 kw. with reserve, pipeline, central 
gwitching and accessory equipmenta, travelling crane for engine 
room and coal-conveying plant, Specifications, &c.. ean be obtained 
at the Presidial Section of the Council, 9: IV., Viroshiz-utea 
16, 11. 1, Budapest. Tenders by 11 a.m. Sept. ЗО, 


Tenders will be received at the Town Hall, SvzRAN, Russia, on 
Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. 

The time for the receipt of tenders by the Ministry of Publio 
Works, Constantinople, for an electric power and tramway concession 
for JERUSALEM, is extended to Sept. 13. Specifications (in French) 
can be seen at 73, Basinghall-street, London, E.C. 

The Public Works Department, Madrid, will receive tenders on 
Sept. 20 for the concession for the construction of the RENTERIA 
electric tramway. 

The Bombay, BARODA & CENTRAL ЇхрїА ВКлимлу Co. want 
tenders by noon Aug. 22 for supply of steam engines and d.c. dvnamos, 
air compressors and centrifugal pumps. Forms of tender, &c., from 
the Secretary, 110, Bishopsgate, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Northallerton Council have renewed the contract with the North- 
allerton Electric Light & Power Co. for street lighting for five years 
at the following rates :— 

133. per are lamp burning 100 hours, 3s. per 32 c.p. lamp in main street, 
and 3s. 9d. per 32 c.p. lamp in side streets, and 2s. 64. per 100 hours for 
each 16 c.p. lamp, less 5 per cent. in each case. 


Hastings Council have accepted the following tenders :— 

Oliver Arc Lamp. for are lamp carbons at 30s. per 10,000; А. H. Wood, 
wiring Clive Vale schools, £63; Bruce & Co., wiring Tower-road tech- 
nical schools, £100. 

Stockport Council have accepted the following tenders :— 

Walter Scott (Ltd.), tram rails, £6. 15s., and fish plates, £9. 158. per 
ton; Walker’s Road & Destination Indicators (Ltd.), 36 destination 
indicators, £18 ; Morgan Crucible Co., carbon brushes; British Insulated 
& Helsby Cables, overhead line material. 

Crook Council have accepted the tender of Pease & Partners for 
installing 20 25 c.p. lamps at Sunniside at £213, and supplying cur- 
rent at 35s. per lamp per annum. 

Dundalk Council have placed an order with Sandycroft Foundry 
Co. for a storage battery for their electricity works. 

Heston and Isleworth Council have placed an order with Krupka 
& Jacoby for metal tilament lamps for street lighting. 

Watford Council have accepted the tender of Ferranti Limited 
for switchgear at £175. 

Shrewsbury Council have placed an order with Edwin Danks & Co. 
(Oldbury) for a boiler at. £422. 10s. 


Tunbridge Wells Council have placed an order with the Western 
Electric Co. for a year's supply of cables. 


Blackburn Council have placed an order with Joseph Wr ight & Co. 
for water softening plant. 

Coventry Guardians have aceepted the tender of H. 
wiring the nurses’ home at £6]. " 

Blackburn Council have placed an order with Me Phail & Simpson 
for a superheater, 

W. T. Henley's Telegraph Works Co. have secured the contract Sor 
all the eables required in connection with the supply of electricity to 
the Central India Spinning, Weaving & Mig. Co.. Nagpur. 

Balmer, Lawrie & Co. have contracts for the electric lighting of the 
camps of the Government of India. the Governor of Bombay, the 
Governor of the United Provinces. the Resident of Baroda and the 
Governor-General of Rajputana, at the Delhi Durbar. 

The Madras & Southern Mahratta Railway Co. recently placed an 
order for two Worthington eleetrie pumps in connection with the 
water supply scheme tor Bangalore city station. 

The Prahran-Malvern (Victoria) Tramway Trust have о pes 
the tender of Edgar Allen & Co. for special track work, at £1,926. 

Sydney (N.S.W.) Council have ordered 50 additional arc lamps. at 
£275, and eight feeder panels (at £2. 12s. each) for sub-stations, from 
the Australian General Eleetric Co. 

Mortlake (Victoria) Butter Factory have accepted the tenders of 
Fiddes & Morgan for erection of power house, Фе. (£330). and o 
Bennie, Teare & Co. for à 60 n.p. suction gas engine (£706). 

The British General Electric Со. (Sydney) recently received orders 
from Gisborne (N.Z.) Council for a switeliboard. 

Prahran-Malvern Tramways "Trust have accepted the tender of the 
British Insulated & Helsby Cables for supply and erection of over- 
head equipment and supply and laying of underground feeders, ab 
£4,055. тв. 94. 


J. Tett for 


order 
1,000 


The Municipal Commissioners of Shanghai have placed an 
with the General Electric Co. for Osram lamps, which includes 
100 c.p., 500 200 c.p. and 200 400 c.p. lamps. 
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Cardiff Corporation have accepted the following tenders :— 
British Insulated & Helsby Cables for 1.4. cable, £1,617. 


tenders received. from £1,680 to £1,590.) 
British Insulated & Helsby Cables (lowest tender) for h.t. cable, 


£454. 13s. 4d. (Eight tenders received, highest £540.) 


Murgrave & Co., for induced draught plant, £495. (Seven tenders 


received, from £710 to £460.) 
E. Green & Son, for fuel economisers, £1,061. 


from £1,600 to £989.) 


Е & C. Osler (Calcutta) have obtained contracts for the electric 
amps at the Delhi Durbar, including the King's and 
ireuit House, the Agra 


lighting of 40 c 
many of the Indian chiefs’ camps, the Delhi € 
Circuit House and the two shooting camps in Nepal. 


Commonwealth Contracts.—The  Postmaster-Generals Depart- 
ment in New South Wales is purchasing from the Western Electric 


Co. telephone apparatus for the Sydney exchange. at. £745. 


The Public Works Department of 
electric pumping machinery from C. C. 

The Railways Department of Victoria h 
W. T. Henley’s Telegraph Works Co. for lead-covered paper- 
telephone cable, at £162 per mile. 

The British General Electric Co. ( 


from the Australian Postmaster- 
„О. electric lighting plant. 


Humby & Co., at £5,518. 13s. 


boosters for Sydney G.P ! 
94) for wiring and supply of 


The tenders of Lawrence & Hanson (£4 


lamps and that of Noyes Bros. (£728) f 
Arms Factory, Lithgow (N.S.W.), have been accepted. 


BUSINESS NOTICES. 


The registered offices of Rich 
to Belvedere Works. Belvedere, 
tions should be sent. 

Mr. Н. N. Warburton, engineer, 
past 14 years of the Winchester E 


start in practice as a consulting engince 
High-street, Winchester, and 31, Great James-street, London, 


Ё.-—-— 


Sale by Auction. 


Woolwich. on Thursday, Oct. 24, some unservi 
stores, including quantities of c 
brass, copper, cupro-nick 
of hydraulic and screw j 
&c. Lots may be viewed at the Roy 
Monday, Tuesday and W ednesday previous to 
Catalogues from the War Office, 
Office, Tower, E.C., and the Ordnance Office, 
wich. See also an advertisement. 


Patents Develop 


relating to ** Means for receiving | 
electrio waves," wishes to dispose of the patent or to grant licences. 


Applications to Me 
Chancery-lane, London, W.C. 


Patents Guide.—We have recei 
pages by Mr. Clarence W. Crossley on patent | 
contains some useful hints to inventors an 


to patent procedure and the development of patents. 
the author at 18, Pollard's Hill North, 


is published at 9d. nett by 
Norbury, London, S.W. 
Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (a) during 
July, 1911, and (b) during the current year from Jan. | to July 31, 
with the increases or decreases compared with the corresponding 


periods of 1910 :— 

Electrical machinery (a) £89,059 (increase £38,347), (b) £627,361 
(increase £304,217); telegraph and telephone cables (a) £38,488 (in- 
crease £31,238), (b) £227,154 (increase £127,457); telegraph and tele- 
phone apparatus (a) £17,611 (increase £7,107) (b) £97,438 (decrease 
£2,168); other electrical wires and cables, rubber insulated (a) £8,198 
(decrease £12,882), (b) £51,601 (decrease £68,794; with other insulations, 
(а) £2,763 (decrease £22), (b) £21,198 (increase £3,833) ; carbons (a) 
£8,638 (decrease £1,545), (b) £72,579 (decrease £5,637) ; glow lamps (a) 
£14,833 (decrease £30,329), (b) £168,588 (decrease £152,139); arc lamps 
and electric searchlights (a) £119 (decrease £105), (b) £872 (decrease 
£1,153); parts of arc lamps and searchlights (other than carbons), (а) 
£6,514 (increase £1,965), (6) £62,127 (increase £21,935); primary and 
secondary batteries (а) 2,823 (decrease #545). (b) £25,276 (increase £1,337) 
Total of electrical gouds and apparatus, other than machinery and tele- 
graph and telephone wire (a) £106,545 (decrease £13,719), (b) £795,065 


(decrease £16,020). 


(Eight 


(Ten tenders received, 


Western Australia has ordered 


ave placed an order with 
insulated 


Sydney) recently received orders 
General's Department for two motor- 


or electric light cables for the Small 


ard Pape (Ltd.) have been removed 
Kent. where all future communica- 


manager and secretary for the 
lectric Light & Power Co., whose 
undertaking has been acquired by the Corporation, has decided to 

| r, with offices at 4, Upper 
W.C, 


— Messrs. Horne & Co., 35, Old Queen-street. 
Westminster, S. W., will sell by publie auction at the Royal Arsenal. 

іссаЫе and obsolete 
ast and wrought iron. steel scrap. 
el. lead. &c., some electric cable, a number 
acks, lathes, tools. metal filament lamps, 
al Arsenal, Woolwich, on the 
and on morning of sale. 
Whitehall, S.W., the Ordnance 
Royal Arsenal, Wool- 


ment.—The proprietor of patent No. 18,842/1907, 
intelligence communicated by 


ssrs. Cruikshank & Fairweather (Ltd.), 65 & 66, 


ved a copy of a pamphlet of 32 
aw and procedure. It 
d manufacturers in regard 
The pamphlet 


Exports.—The exports of electricaàà machinery, matena iam pu 
during July. 1911, and (b) during the current year from P pia 
July 31, and the increases and decreases compared with the 


sponding periods of 1910. are ав follows :— 

Electrical machinery (a) £170,438 (decrease £1,814). (b) £1,002,053 
(increase £110,378) ; telegraph and telephone cables (a) £14,769 (de- 
crease £85,230), (b) £412,649 (decrease £617,444) ; telegraph and tele- 
phone apparatus (a) £18,999 (increase £832), (b) £151,396 (increase 
£51,262); other electrical wires and cables, rubber insulated (а) £29,404 
(inerease £444), (b) £233,409 (increase £5,086; with other insulations 
(a) £26,760 (increase £1,310), (6) £220,160 (increase £50,214) ; carbons, 
(a) £656 (decrease £543), (b) £10,078 (increase £217); glow lamps (a) 
£12,661 (increase £3,113), (b) £90,417 (increase £18,052) ; are lamps and 
searchlights (a) £786 (decrease £816), (b) £10,917 (decrease £105) ; parts 
of arc lamps and searchlights (other than carbons) (a) £1,523 (increase 
£230), (b) £9,579 (increase £1,547) ; primary and secondary batteries (a) 
£10,839 (decrease £6,031), (b) £80,328 (increase £10,292). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire (a) £187,700 (decrease £82,195), (b) £1,542,133 (decrease 
£420,556). 

BANKRUPTCIES, LIQUIDATIONS, &o. 


The Helptophone Co. (Ltd.) is being wound up voluntarily. Mr. 
R. Evans Smith. 53. New Broad-street, London. E.C., is liquidator. 


COMPANIES’ MEETINGS AND REPORTS. 


BULAWAYO WATERWORKS CO. (LTD.)—The chairman (Colonel Lock- 
wood, M.P.) stated at the meeting last weck that for the first five months 
of this year there was an increase in working profit of £1,800 for electric 
current compared with 1910. The number of consumers in May was 699, 

The board consider that the outlook 


compared with 615 in May, 1910. 
is distinctly encouraging. Considerable economies have been effected in 
working costs, and those, combined with increased demand should enable 


the company to arrive at a commercia] success. 


CENTRAL LONDON RAILWAY СО. Тһе chairman (Мг. Н. F. Parshall) 
stated at the meeting last week that during the past balf-year £51,464 
had been expended on capital account, £40,282 in connection with the 
Liverpool-street extension, £2,617 on the high level subway connection 
with the City & South London Railway at the Bank station, and £779 
the extra cost of replacing wooden platforms with stone. Work on the 
Liverpool-street extension was proceeding satisfactorily, and arrange- 
ments had been made that the work should be completed six months 
ahead of the original contract time, and will be ready next year. The 
high level subway at the Bank station was opened in May. Further 
capital expenditure, amounting to £310,485, was estimated to be required 
for the coming and subsequent half-years. During the past half-year 
they had carried over 20,000,000 passengers, a decrease of 658,609 com- 
pared with the corresponding period of 1910, which was undoubtedly due 
to increased motor ’bus competition along the company’s line of route. 
Under the new organisation, without diminishing the efficiency, there had 
been a decrease in working expenses of £3,420, brought about by econo- 
mies effected in all departments. After providing for debenture interest 
and other payments, and including the amount brought forward, the 
available balance was £75,655. A dividend on the ordinary stock at the 
same rate as last year (3 per cent.) would absorb £27,351, and the pre- 
ferred would take £11,765, leaving £36,538. From this balance the 
directors propose to carry forward to the dividend suspense account 
£5,882 on account of the deferred stock at rate of 2 per cent. per annum, 
which would leave £30,655. During the three days of Coronation fes- 
tivities they carried 730,000 passengers without a hitch of any kind. The 
staff worked admirably throughout that trying period, and the Board of 
Trade had intimated that H.M. the King had decided to grant Coronation 
medals to two members of the staff in appreciation of the splendid way 
in which the crowds were handled. The men all received an extra day's 
July 1 season tickets were inaugurated. and had been highly 
appreciated by the publie, with satisfactory results to the company. 
Improvements were bcing effected at the stations, and a system of 
ventilation was being installed throughout the line. 

Mr. MATHER asked whether the company's engineers had considered 
the question as to whether the time had now come to instal fresh plant 
in their generating station. He thought considerable economies could 
be effected by substituting for the generating engines a turbine plant. 

The CHAIRMAN said the directors had given the subject their serious 
consideration, and had come to the conclusion that there was no 
justitication whatever for scrapping their plant at Shepherd's Bush and 
installing turbines. They were using Allis Corliss engines of the very 
best type, and to-day they were running at less than 3 Ib. of coal per 
kilowatt-hour, which was a very fine record for а power house. There 
was no station in the kingdom, and certainly there wasnone in the London 
area, which showed such good results as their Shepherd's Bush station. 


CIA ARGENTINA DE ELECTRICIDAD.— The first report, from Oct. 1, 
been written off 


pay. On 


1909, to Dec. 31, 1910, states that 310,168 (gold) have 
concessions account and a dividend of 5 per cent. declared on the 
годисеа $181,391 m/n. The 


preference shares. Sales of current ] 


authorised capital is $400,000, of which $11,400 is not yet issued. 
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HANKOW LIGHT & POWER CO. (LTD.)—The directors’ report states 
thatin March last tenders were accepted for a 300 kw. plant, which is now 
practically finished, and will, it is expected, be installed at the power 
‘station in time for the winter service. The lighting franchises from the 
English, French and Russian concessions have been formally assigned 
to the company. А new system of public lighting has been installed 
which is giving every satisfaction. There has been a steady increase 
in the private lighting and power department, and the receipts for the 
year ended March were £8,981. 5s. 10d., against £4,662. 19s. 74. Work- 
ing expenses for the year were 50-89 per cent. of total receipts, against 
56-64 per cent. for the half-year to March 31, 1910. The credit balance 
of the trading account for the year was £4.228. 17s. 24. After paying 
various amounts, there was a balance of £1,432. 18s., which reduces the 
debit balance to £2,513. 15s. 8d. 


LANARKSHIRE TRAMWAYS CO.—4At the meeting last week Mr. А. В. 
Monks said the result of the half-year's working of the system had been 
satisfactory. It had been decided to proceed with the extension to New 
Stevenston, as that would be completed before their powers lapsed, but 
the extensions to Bellshill and Mossend could not be proceeded with. 


LIVERPOOL OVERHEAD RAILWAY СО. — The directors’ report states 
that gross revenue receipts for the half-year to June 30 amounted to 
£38,153. 17s. 2d. and working expenses to £27,223. 10s. 8d. The total 
number of passengers carried was §.393,597, an increase of 303,517, 
producing an increase in receipts of £1,968. 3з. ld. The bill for the 
consolidation of borrowing powers and for authorising the Mersey 
Docks and Harbour Board to guarantee payment of interest on deben- 
ture stock has passed both Houses of Parliament and awaits the Royal 
Assent. After paying debenture Interest, &c.. and adding balance 
brought forward (£4,246. 7s. 94.) a balance of £10,841. бз. 1d. is avail- 
able for dividend. Out of this balance the directors recommend 
declaration of dividends at the rate of 5 per cent. on the preference 
and 1 per cent. on the ordinary shares, leaving £4,665. 9s. 1d. to be 
carried forward. 


LONDON, TILBURY & SOUTHEND RAILWAY CO.—Mr. А. L. Stride, 
who presided at the meeting last week, stated that electric traction was 
working, аз it did last half-year and the half-year before, at still lower 
and still better resulta, and earning more money for the expenditure on 
the other side of the account. The company had fought successfully the 
Greater London Bill. They did not know whether the Midland Railway 
‘Co. would be allowed to take over their line. 


TYNESIDE TRAMWAYS CO.—At the meeting on Tuesday the Chairman 
(Dr. J. T. Merz) stated that there was a decrease in the car-mileage of 
582, but the reccipts per car-mile were 8:87d., against 8:273d. for the 
corresponding period of last year. They had carried 276,615 more 
passengers. The expenses had gone up somewhat. The balance 
brought forward was £456, and they carried forward a balance of £619, 
and they had increased the dividend from 1 to 1% per cent. The loans 
had been reduced by £1,980, and they expected that in the course of the 
current half-year the remaining loans would be wiped out. 


YORKSHIRE ELECTRIC POWER СО, —Тһе gross profit for the half-year 
ended June 30 was £6,633. 8s. 2d., against £4,950. 3s. 64. and 
£2,598. 12s. 11d. in the June half-years 1910 and 1909 respectively. The 
met profit for the same periods, after deduction of mortgage interest, was 
£4,137. 68. 9d., £2,621. 17s. 8d. and £1,069. 17s. 11d. There has been a 
general increase in the sale of energy to all classes of consumers, including 
supply to local authorities and others holding electric lighting orders. 
Extensions of mains and plant have been made during the past half-year 
to meet new demands and the capital expended upon these has not yet 
become wholly productive. Further agreements have been made for the 
supply of energy to power users. The balance available (including 
amount brought forward) at June 30 was £13,612. 18s. 5d. and the direc- 
tors recommend payment of the preference dividend to June 30 
41,136, 7s. 4d.). The carry forward is £12,476. Ils. ld. 


NEW COMPANIES, MORTGAGES AND CHARGES, 
STATUTORY RETURNS, &с. 


NEW COMPANIES. 


COMPANIA DE ELECTRICIDAD DE VA [PROVINCIA ЮЕ BUENOS AIRES 
(LTD.) (117,118.)—Reg. Ang. 3, capital £1.000,000 in £1 shares, to carry 
on the business of electricians, electrical and mechanical engineers, үр: 
pliers of electricity and gas, manufacturers of and dealers in cables, wires, 
lines, Jamps, dynamos, generators; railway, tramway, carriage and motor 
car proprictors ; transmitters of telephonic and telegraphic communica- 
tiona outside the United Kingdom, &c., and to adopt an agreement with 
Alex. L. Secretan & Co. 

PLYNN MANUFACTURING CO. (LTD.) (117,137.)]—Reg. Aug. 4, 
capital £1,000 in £1 shares, to carry on the business of machinery and 
plant manufacturers, Insulators of wire, wire coil and other metals, &c. 
Private company, First directors, C. Terry, A. E. Brambles, A. V. Terry, 
and T. J. Flynn. 

MAGIC APPLIANCES (LTD.) (117,110.)—Rog. Aug. 2, capital £5,100 in 
5,000 ordinary shares of £1 cach and 2,000 deferred shares of 1s. each, to 
carry on the business of electrical and general enginecrs and contractors, 
manufacturers of and dealers in electrical and mechanical appliances, &c. 
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Private company. First directors, W. Schmahl (man.), S. J. Atkinson, 
A. Stolberg and O. Ruoff. Reg. office, 6, Farringdon-avenue, London, 
E.C. 

OHIO POWER SYND. (LTD.)  (117,111.)—Reg. Aug. 2, capital £2,000 
in £1 shares, to carry on the business of electricians, suppliers of elec- 
tricity, &c. Private company. Reg. office, 123, Cannon-street, London, 
E.C. | 


STATUTORY RETURNS. 


SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—In return to May 18 
capital is £320,000 in £10 shares. All shares taken up. £317,000 paid. 
£23,000 considered as paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


CORONA LAMP WORKS (LTD.)—Particulars of £2,000 debentures, 
created July 10 have been filed, amount of present issue being £200. 
Property charged : Company's undertaking and property, present and 
future, including uncalled capital. No trustees. 

CUTTING [BROS. (LTD.)—Particulars of £4,000 debentures, created 
July 12, have been tiled, the whole amount being now issued. Property 
charged: Company's undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. 

VENNER TIME SWITCHES (LTD.)—Particulars of £5,000 debentures, 
created July 4, and secured by trust deed dated July 10. have been filed, 
the whole amount being now issued. Property charged: Company: 
undertaking and property, present and future, including uncalled 
capital. Trustee, R. B. Young. 


RECEIVERSHIP. 


G. W. CLARKE & CO. (LIVERPOOL) ‘LTD.)—W. L. Jackson, 51, North 
John-street, Liverpool, ceased to act as receiver or manager on July 28. 


CITY NOTES. 


са 


MEMORANDA (Aug. 10..—Baok rate 3 per cenn. (March 9, 1911.) 
Price of silver, 244d. per oz. Consols 78 —78j for money and for 
account. Consola Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 14 and 29; Ticket Days, Aug. 15 and 30; Pay Days, 
Aug. 16 und 31; Mining Shares Carry Over Day, Aug. 28. 

Prices or METAIS (London). —Copper, cash. 56%: three months, 57$. 
Lead, English, 14;—142; Foreign, cash, 159—131: three months, 
£14. Spetter, 253—251. Tin, English, 194—196; Foreign, cash, 1951 ; 
three months, 188}. (топ, Cleveland, cash, 46/9, three months, 47/7. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO. (LTD.)—The gross receipts 
for the half-year to June 30 were £3,455, and the directors propose pay- 
ment of the preference dividend, carrying forward £44. 

ELECTRIC'SUPPLY CO. ОР VICTORIA (LTD.)—This company's tram- 
way and lighting receipts for April were £7,269. Т 

MATHER & PLATT (LTD.)—The directors have declared ап interim divi- 
dend on the ordinary shares of 5 per cent. (tax free) for the half-year to 
June 30, being at rate of 10 per cent. per annum. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAYS (LTD.)—The 
directors have declared an interim dividend at the rate of 5 per cent. 
(5s. per share), less tax, on the ordinary shares for the past half-year. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—The directors 
announce an interim dividend at the rate of 10 per cent. per annum (less 
tax) on the ordinary shares for the past half-year. | 

STOCK EXCHANGE [NOTICES.—The Stock Exchange Committee have 
appointed Aug. 16 a special settling day in and have granted quotations 
to £100,000 5 per cent. debenture stock of the Adelaide Electric Supply Со. 
(Ltd.), and fully and partly paid scrip for $4,500,000 5 per cent. first 
mortgage 30-year gold bonds of the Mezican Northern Power Со. (Ltd.) 
Quotations have also been granted to a further issue of £30,000 5 per cent. 
second mortgage debentures of the Bombay Electric Supply & Tramways 
Co. (Ltd.), a further issue of 22,000 £5 fully paid shares of the Chili Tele- 
phone Co. (Ltd.), and a further issue of £20,000 44 per cent. first mortgage 
prior lien gold bonds of the Montreal Water d: Power Со. The Committee 
have been asked to grant quotations to 20.000 £5 fully paid 7 per cent. 
first cumulative preference shares of the Melbourne Electric Supply Co» 
2,008 £10 fully paid 6 per cent, cumulative and 11.402 £10 fully-paid 6 
per cent. non-cumulative preference shares and 27.050 1s. fully paid 
ordinary shares (in lieu partly of the 10,852 ordinary shares now quoted) 
of the Notting Hill Electric Lighting Co., and a further issue of 5 per cent. 
50-year mortgage bonds of the Río de Janciro Tramway, Light & Power Co. 


VICTORIA FALLS & TRANSVAAL'POWER CO. (LTD.)—We learn on 
good authority that the operations of this company are affording much 
gratification to the directors and oflicials, the prospects being excep- 
tionally good. We believe we are correct in stating that the net protits 
on last month's working approximated £30,000. The called-up capital 
of the company, according to the last return, was £4.538.000—£ 1.000.000 
in #1 ordinary shares, £1.838,000 in 6 per cent. cumulative preference 
shares, and £1,700,000 in 5 per cent. debentures. 
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Аш. 2| 11866 ^ r | ЕЕ m s 
' , Corporation ase) Aug. 1, + 186 9 14,852 |+ 1 |! 10} 6/0 | Boarnemouth & Poole Elec. Ога. =.. | 8—3 6 А ne = 
| Aug. smg өе оо о ө 04 00 ов ap en eo July 28 188 T 16 30 «86 t c | per Cent. Cum. гране 9 —10 4 14 6 Feb, Aug 10% = 
WARS GTER Y Anglo Aree tne „осн sese | Aug. 5 | 43,015 | — 526 31 [1,510,598 |+ 143,402 | 10| 6/0 Do. 6 per Cent. Cum. Secon сосен! 106—1 560 Feb, Aug „> 
Lannie ton-under-Lyne...»-.-.| м 5 410 | — 21| 19 968 |+ 523 | St. Do, 44 per Cent. Deb. Stock (red.) ...,.• 301 -1 4 6 6 | Jan, July ss = 
uL uL Ayr Corporation ооо оф овое э? 5 493 | — 10 12 5,039 + 141 5 Brompton & Kensington Elec. Sup. Ord. A 8 6 10 "T" oe oo 
1 Е ey пр оооооо 000006090 July 28 187 + 18 30 5,395 + 338 | 5 Do. 7 Cent. Ртеб.......... 0...6 о 74—8 4 1 3 Mar, Sept ыы ея 
| Уи B| 364 d 31| 30 | 8349 |+ — 568 | St, Central Elec. Sup. Со, 4% Guar. Ds& Stock 98 —101 |4 0 6| [uns Dec | |; | 77 
i Electric Trams, Ltd...| A 2 978 | — 310, ЗІ 25428 |+ 703 5 Charing Cross (W. End & City) Ы. Sup. Со. 3—4 526 eb, Aug {5 9 
Birmingham Corporation ..| July 29 | 9,074 | + 2,413 17 | 133,271 |+ 16,810 5 2 Dc 4} per Cent. Pre... 0—5 5 2 6 | Feb, Aug 9 Z 
Lll — BÉrmingham & Midland....| „ 28 901 |+ 18| 30 2,298 |+ 1,772 | St 4% | Do. 4 per Cent. Deb. Stock (red) ......| 94 —98 |4 2 3 an, July 151 - 
"fd й" M Blackpool © Fleetwood. eee se ee ee es ee s | 5. Оо. d per Cent. Deb. Stock (тес! secco 100 —102 4 8 3 ee tirs 
T P5. Black Corporation ....| Aug. 2 1,203 | + 132 | t19 22813 |+ 208] 5 Do. City Undertaking 44% Cum. = 530 6| Jan, July ve ~ 
WE Bolton Corporation... e...» ou 6 2,428 p 86 19 472,700 + 3,428 | 5 3/0 vhelsea Electric Sup ly ооо са очффроте 4 —% 5 11 0 ae 99 °з 
Bombay оооолоооесооеооеоа July 7 ,925 + 295 27 77,101 + 4,617 | i St. 96 Do. per Cent. eb. Stock (red.) 000000 98 —100 |41 0 une, Dec Zi 2 
Bournemouth СогрогаНоп..| Aug. 2 | 2,054, — 563| 18 32,339 |— 2,526 10| 8/0 | City of London Electric Lighting Ord. .„.› 124—126 | 4:70 eb, Aug 121 124 
E Bradford Corporation. . .- -- . oe ee ee ee 10 6/0 Do. 6 per Cent. Cum. Pref. сосовососоео 12 —13 4 12 3 an, July oe > 
ieee Brighton Corporation......| „ 6 1,855 — 392 | 418 22,229 |+ 1,095 | 5% | 5 Ро, 5 рег Cent. Deb. ок ay 119 —123 | 4 1 О | June, Dec | + 
Е Bristol Trams & Carriage .. „ 4 7.218 | — 1,036 | 18 | 132,066 |+ 11,952 [| St | Do 4$ ver Cent. 2nd Deb. Stock ired.) ..| 100 —103|4 8 6| Jan, July co P 
ла Burnley Corporation ..----| „ 9| 137 + 74 | 18 17,719 |+ 2,248 | | St. | 5% | County of Durham Elec. P. D. 5% Ist Mort. 
Ant IS vx Burton Corporation IPIE D „ © 320 + 3 18 ,403 + 441 eb. Stk T Lessee cca еее eee 891—914 5 10 6 an, uly *e = 
eet eer | Bury don ........ 4 6 1,597 | + 389 | 418 24,082 |+ 2,029 10| 4/0 |{Соцпїу of London Elec. Supply Ord. ...... 11—71 3 5 9 eb, Aug e а 
TESIS Фаина Tramways Сес... n 8 һ59106 | + 4,636 | 5 8291.406 |+ n29,932 | 10| 6/0 | fDo. 6 per Cent. Cum. Pref. ........ se| Ш 11h | 5 6 6| Mar, Sept ios °° 
Redruth ...| 4 5 123 | + 4| 21 3,768 |+ 34 | St. | 4% | Do. 4$ рег Cent. Deb Stock (гей) ...... 108 —119 | 4 2 € an, Ju y | 10% .. 
| Cardiff гоп... . р : x » кз cue || St. %| Do. Second Deb. Stock ...... «9er 10) —103 14 7 6 ay, Nov ө» ae 
itt» — Central London Railway | ,, 5 | 4,076 | — 1016, 5 | 23,192 |~ 4,534 5; 4/0 | Folkestone Electricity Supply Co. Ord. .... 19 613 3| Арі, Ос | ~ | = 
ја М Chatham & Dist. Lt. Rys. .. " "E » р ae RE: t 5 2/6 Do. S per Cent. Cum. ef. осо фо ооо» е 4 —5 4 15 3 Mar, Sept ee es 
yg СУ & South London Rly...) „ 6, 3,092! — 64 3 15.576 |+ 6 || St 95; 100. 4$ Ist Deb. Stock (red) «еее - + 95 —9 413 3 | Feb, Aug > ee 
УЗ, oe City of Birmingham „.....| July 28 1,174 | — 1,689 | 30 80.755 |— 4,310 5 Hove Electric Lighting Ord....e..se-see-s 6—t |6 6 З | Ар ae - 
Cork Electric Trams Со.....| Aug. 3 576 | + 40 | 31 15,333 |+ 350 [| St. | 44% | Isle of Wight E. L. & P. Co. Deb. Stk. ....| 88 —91 1419 0 — cof = 
C" Lroydon ....... nnn Juy 28 1,905 | + 260 | 17 32,337 |+ 3,016 5 40 ns doe & Krightsbridge Ord..........| 0—4 | 6 6 3 Feo, Aug = ~ 
Fév deter Devonport & Dist. Trams ..| „ 28 627) + 199 | 30 14.242 |4- 1,964 5! 69 Do. б per Cent. Ist Pref. ........-• e| 524—6 500 Jan, July ej 
du bose tat Dover Corporation 0000 [E e. ee ee ee + oe ot 4 Do. 4 per Cent. Deb. Stock (ге4.)........ 91 33 4 6 0 өз »- - 
^us Dublin & Lucan Railway .. Aug. 4 168 |- 43| 5 844 |- 46 | St. | 4% Kensington & Kngthg. Co. & Notting НШ : 
иг: МУ Dublin United ...---- Р v. 4 6172| — 353 5 38,675 |+ 8,504 Co. (Joint Station) 4% Deb. Stock (гэ4.)..| 96 —9 | 4 1 0 , Oct > = 
In lity d Dudley-Stourbridge ...... July 28 918 | + 64, 30 21610 |+ 1,989 [| St. 4196; Kent Elec. Power Go. Irred Deb. Stk,......| 78 —82 599 an, July m - 
Dundee Corporation ...... Aug. 2, 1,180 | — LS 13.770 '— 126 || 3 22 London Electric Supply Оса. ........ 1—2 31: 3 ar, Sept | | = 
нш оше ess y 9 1,062 | — 173, 18 20,229 |+ 1,137 | _ 5 3/0 Do. 6 per Cent. Pref...... ауе о 1—5 6 30 Mar, Sept 44| = 
ter Согрогайоп........ " 4 454 | + 20! 18 6,567 | + 551 | St. 15 Do. A Der Cent. Ist Mort. Deb ..........| 83 —92 |4 В O Да July 83 a 
d & Dist. Trams July 28 1,122 | t 90 | 30 30,840 |+ 1,596 5 3 Metropolitan Electric Sup. Ord. .......... 31—41 16 1 6 pril, Ost 4 .. 
| w Corporation ...... Aug. 5| 19.160 |+ 2,159 | #9 | 180275 |+ 15,487 5 2/3 | Do 4$ рег Cont. Cum Рг+............. 4—4 |417 C| Jan, July | — | = 
TET Glossop Тгапаз............| „ 5 130 | + 7| 3l 3,775 |+ % Do. . 4j per Cent. Deb. Stock Ist Mort....| 100 —:05 |4 7 6 | June, Dec | «| = 
doped Gloucester Согрп........... és 2 351 | — 71 5 1,681 |+ o Do. 3$ per Cent. Mort. Deb. Stock (red.) 944—876 | 4 1 6] Jan, July oo eo 
get ode" Qravesend-Northfleet......| July 28 250; — 1| 30 6,194 |+ % | Midland Elec.Corp. for Р.О. 44 1st Mort.Debs.| 364—798} ; 4 12 6 a = б 
| July 
Great Northern & City Rly..| Aug. 5 1,338 | + 61 5 6,928 1+ 0 |tNewcastle Elec. Supply Ord. (1-500030 & _ 
Greenock & Port Glasgow ..| July 28 .809 | + 115, 30 21,009 |+ .. §7,010-137.590) .. .... eee ees) S$—38 |6 4 0| Feb, Aug ee a 
Halifax Corporation ...... ug. 1| 2,230 | + 86| 118 56,526 |+ 16 |.tDo. S per Cent. non Cum. Pret. ........| 3{—4# |6 5 0| Feb, Aug | = | -- 
Hartlepool Tramways ....| July 28, 368| + (57; 30 7,7 t 44%] ° Do. 4$ per Cent. Ist Mort. Deb. ...... 97 —99 | 412 О | Jan, July vis 
Hastings Elec. Trams Co. ..| Aug. 3 1,352 | — 569 5 6,201 |- 5% | North Metro, Elec. Power Suo. 5 Morts.. . 101 —104 | 417 6 s ee 
Hong Ec EORUM Б 5| $8190 | — $573 5 |$288,721 |+ $2,548 6% | Northampton Еос. Lt. & P. Ord. ......- 1—1 Å | 411 6| Feb, Aug sb 
H y d Corpn. а i; 5 1,957 = 12 18 35,964 + 68 5% Оо. 59 Pref. e «ез» о peeves e*e9824099 1—1; 4 6 0 Feb, Aug өө 
ull Согрогайоп........ 5| 2927 s 18 | 52033 |+ 4% | Do. 4% Debs. ...e eene 99 —101 | 3 13 0 | June Dec - 
d District Council... " ii : (я Notting Hill Electric Ord... .... eee > 5]7 5 Ммсһ.. : So 
ton District Council ..| , 2, 141; — 23| 18 | 24891 + 4/3 | Oxford Electric Ord. ..-+.s-+serecesseeee| 68-8 | 5 13 9 |. March... .. 
ү if ќремісћ Corporation $29 ps July 29 527 = 63 17 7905 |+ 49 Do. 470 Deb. Stk, .... nnn "TII 91 —94 451 ee > 
т А a 44 : tSt. James’ & Pal] Mall Elec. Ord... ........ 9 —% 158 O| Feb, Au E 
RE dale of Thanet Со. ........| Aug. 5 1,795 443 23005 |+ Fo y Aug 
cae W ..............„„..| July 28 146 | + 8| 30 3,850 |+ 3/6 | 100. 7 per Cent. Pref.......-- cocecccees| 6}—7} |5 0 О | Feb, Aug 5 
Ae Kidderminster & Distri 81+ 24 | 30 3312 . Я Smithfield Markets Electric Sup. Ord... .... la—li m eb. . = 
Ata ct ..| July 28 14 + 
: Kilmarnock Corporation ..| Aug. 3 | 1,385 |+ 69| 31 | 4302 |+ 0 D ее Ord... .. eee. К loli 6 86 April o.. = 
soñ аео United. о... ' 2| 142 |— 151| 31 | 41,145 |+ 08! | South Metrop'n Elec. Lt & Power 7% lst Pref} 11—12 | 5 18 0 | Ке», Aug - 
т Me ИП July 28 | 292 | + Ы | 30 4940 |+ 0/7;| Do. Є рег Спт. 214 Pref, ............ — |617 0 | Feb, Aug . 
Со Leeds Corporation СПИ Aug. 5 | 6,653 | — 1176| 18 | 138,748 |+ р | ро. ара зю (red)... eere] 97 —100 | 4 И 6 |, April, Oct - 
3 Leicester vorporation......| „ 5 — 1%| 18 | 42428 |+ /3 | Urban Electric Supply О:9. ..............] ф—1 P April, Oct - 
^ Leith Corporation M 5 760 + 84 112 8,493 + 1/3 ‚ Oo. 5 per Cent. um. Pref. ооо ооо офое 2—3 8 6 0 April, Oct „ө 
Lincoln Corporation ... a - бЁ : 96 M <n p EM Or Deb. ........ 8—89 5 23 ril, vs 
E Liverpool Corporati NM | 68 | 30 | 345.089 |. /0 estminster Elec. oup. зозооо коса == 6 1 8 ат, 745 
мї ation ....| Jul э! 12270 | + 7 . Р 13,575 2 
di Liverpool Overhead Rly. .. АТ Е. 1,553 | — 149; 5 8,039 |+ 2/3 | Оо. 44 ver Cent. Сит, Рге&............| 5—5 |4 3 6 Jan, July .. 
Qe o&ColwynBay Ry. Е Er = s i Electric Railways aad Tramways. 
"London Coun Cound. July 26 | 44854 | + 3,409 $17 | 761,321 |+ 55,147 „Ваз Elec. Trams Pref. ОгЧ............ ...| .ф — M pil ... = 
zd London Elec. Ку. Со.......| Aug. · 5| 11,200 | — 300 62,275 |+ 30 0/6 | Do.. Sper Cant Cum. Pref. .......,..... = 613 6 an, July - 
a London United .......... 2 5 7,383 | — 2,211 3l 222,994 |+ 7,976 o, Do. 4} Ist Mort. Deb. Stock (red.),. ..... 7 586 ‚ ' pan 
Lowestoft Corporation .... 5 5 453 | — 38 | 44 7.926 |+ $ B’ham & Midland Trams 4$ Ist Deb. Stock. 90 —92 4190 an, July се 
2. A Manchester Corporation.... dM 5| 15728| — 610 19 298,330 |+ 16,223 Bristol Tramways & Carriage Ord. ........ 6—64 |6 8 0 eb, Aug "s 
| | Railway ..........| Z 5 1,827 т 2 ad 2200 K 46 p m Cum, Sieh рине ен. i08 10 5 10 0 е gu 
{ * : СХЕХЛЕХХ ХЕХ еооое ul 28 2 , . r cen 6 20000000 0.6 suem = 3 19 2 e d» 
Metropolitan Dist. Railway.. Aur 5| 10,196 | + 242 5 56,017 |+ 2, : British Electric Traction Ord. ............ Ib —:t e une, De 1+ 
" Metropolitan Elec. Trams ..| July 28 10,053 | + 2,417 30 259,952 |+ 41,796 у Do. 6 рег Cent. Cum. Pref. .......,.... 32—44 ив Feb, Aug 3H 
-14 Middleton ............ „ 28 397 | + 63 | 30 9,990 |+ 5% | Do. Sper Cent. Perpetual Dsbs.........| 94 —97 15 4 6 April, Oct 94} 
“ч. u Corporation........; Aug. 5 183 | + 13 | $18 3,372 |+ Do. 4$ per Cent. 2nd Deb. Stock........ 76 —82 |514 6 | May, Nov s 
| tle-on-Tyne Corp. . » 5| 4,272. — 287 18 79,135 |+ 5131 Central London Ordinary Stock ..........| 68 —№ | 4 7 0| Feb Aug T 
" Ton ura т dan 5 Do — 197 16 то T Do. к per SERE Fer SHOCK —M эз a т 410 0| Feb, Aug aie 
6 mpton Corporation..| °.. 4 67 | 1 , wo. Pref. Serie SI% рі .,.........,.. — 2 E" T за 
.3 "Oldham, Ashton & Hyde ..| July 28 623 |+ . 53| 30 16,874 |+ 488 Do. Deferred Stock .................. 49 —51 | 4 0 о | Feb. .... T 
- Oldham Corporation ...... Aug. 6 1,961 | + 1051 19 38,354 |+ 2,315 De. 4 per Cent. Оөбз.................. 102 —104 | 3 16 11 I July 103 
Perth (N.B.) Corporation .. . a 28 .. 2% | City of Birmingham Trams, 5 % Cum. Pref. 4H —59h 419 € prit, ex 
E Perth (W.A.) Elec. Trams .. " 4 1,554 | + 1,554 | 3l 50,081 |+ 5,756 | | 100 ‚ 4 per Cant. Ist Mort. Debs. ........| 99 —172 | 318 9 April, Oct id 
2 Peterborough ....... .....| July 28 141 | + 11 | 30 3,725 |+ fCity & South London Rly. Con. Ord. ..| 34 —32 159 0 eb, Aug 31 
nt Porttmouth Corporation . | Es E P н е +00. 5 рег cent. Perp. Pref. (1891) ...... i08 —119 , 4 11 9 | Feb, Aug ~ 
Fx Potteries CoCr ло ооо ро вьо »» 28 1,937 t 144 30 57,582 + 5,655 t Do. (1896) ое ео seco von OOO eee фоооо 10+ —106 | 4 16 0 Feb, Aug ee 
E Preston Corporation ...... i гъ - “+ H tDo. (1901) ...... nm I 103 —105 | 4:2 о | Feb, Aug ae 
PE Rotherbam Corporation... . Aug. 3 876 + 156 18 12,398 + 1,236 Оо. (1903) оооеосовзоотеосфооооооооосео то о о 102 —104 4 16 0 eb, Aug ee 
Rothesay eoeeeorseeeeteeen July 28 614 + 59 30 , UM * Do. 4 Cent. Perpetual D?bs......... 102 —101 3 17 9 Мау, Nov 193} 
4 Salford Corporation ......| Aug. 7| 4,967 | + 140 #18 91,986 |+ 4,978 /0 | Dublin United Trams, 6 per Cent. Pref..... 122—134 |410 6 | Feb, Aug А 
Shanghai ....... (sw epis „ 2 |$11,500 | + $61,000 |+ $5,896 12/0| Gateshead and District Trams Ord...... ...| 8#—8 |619 0 T ee 
Sheerness ......... .......| July 28 69 г. 3 1,473 |+ 77 Gt. Northern & City Rly. Pref. Ord. (4%)..| #—14 .. | Feb, Aug үз 
ойы d Corporation ......| Aug. 6| 6197| + 35 | 1 123,322 |+ 8.295 Hastings & District Elec. Trams, 6% C. P. x .. | Mar. Sept D 
S \ Тгатѕ......... op 5 $10,279 + $181 5 $323,976 t $18,598 Do. 4t Deb. Stock *€e*09*:0902509t90209209250^25€ 75 —8J 5 10 0 А ril, Ох 9 
E South Metropolitan........| July 28 | 1,020 | + 2| 30 25,357 |+ 1,422 Imperial Tramways Ord. ............»..| 3 —À à. ar, Sept se 
x South Staffs...... HET РА 28 838 T 28 30 26,662 + 2,057 1Do. 6 per Cent. РГӨ РРР ТРА 4 — as Mar, Sspt еа 
| hampton TITEPITEIPPPM Aug. 2 1,439 + 24 18 22,554 + 2,750 Do. 44 рег Cent. Debs. ..... Verre 72 74 6 3 6 Jan, July "- 
T Corporation ....| . 2 980 | — 273| 18 12,461 |+ 1;489 L of Thanet E. T. & Lt. 5 per Cent. Pret, ..; 21—1 | 5 0 0 Mar, Sept. vs 
» Southport Tramways ......| July 28 402 | + 59 | 30 8,867 Ft 368 Do. 4 per Cent. Deb. Stock ......... ...| 272—892 5 10 pan July ex 
_ Stalyb dge, Hyde, &c., Jt. Bd. c s es "P в Lanarkshire Tramways хозочо ооо оо овоо те 10 —10{ 5 12 à eb, Aug Pers 
an Sunderland Corporation....| Aug. 6 | 1,594 | + 41| 18 24,875 |+ 3,128 Lancs Utd. Trams, 5% Prior Lien Deb, Stk.| 79 —82 | 6 4 0| Jan. July is 
Sunderland District ......| .,. 2 581 | — 8 40 18,268 |+ 1,254 London Electric 4% Deb. St. ............| 96 —98 | 4 2 6 me 97 
Swansea Trams зо офооофоо July 23 1,243 + 85 33,476 + 2,241 Do. di Pref. о0о. oe о e о®Фэзе F088 Oe OM eee 814 —851 4 14 0 ee es 
Swindon Corporation ......| Aug. 2 168| — 29| 18 2,884 |+ 327 London United Trams, 5% Cum. Pref. .... і—4 T an, ушу 
Taunton ..... Vae. s ee ..| July 28 47 | + 2| 30 1,245 |+ Do. 4 per Cent. Ist Mort. Deb. Stock....| 73 —76 |5 7 6 an, July 
i Tynemouth and District....| „ 28 470 | + 2| 30 7,196 + 241 Mersey Con. Ord. — A =—Ә T ob, Aug 
de Trams Co. ......| Aug. 2 571 | — 79 5 2,705 |t 116 Metropolitan Elec. Tramways Ord......... 3—1: 600 .. 
Corporation..... m 5 1,248 m 88 18 21,072 + 3,202 Do. Doferred suse ec dotes] a tt i—h ы А "eet 
Corporation oe 92 6 ee oe . ee . ee 5 Cent. Cum. Pref. ооо ооо ооосо 1$—[.t 5 0 0 eb, Aug 
оп peal pora tions ee ee Й ee .. ee 1 5 Cent, Deb. Stock к 99 — 101 4 10 0 Jan, July : 
| Weat ation... „ 3| 2,707] — 270} 18 | 50,254 |+ 5,005 Do. Sper Cent Db, Stk ........,..| 1024—1044] 416 6 | rob A 
Weston-super-Mare...-../ July 28| 423 + 158) 30 | 3886 t (8 tMetropolitan Railway Consolidated........| 454 3 6 5| fob, Aug 
wadverhampton i.d LÁ 90 28 + 18 30 13,164 + 658 tOo. Surplus Lans Stocks. ... o2 зоо 65 —58 3 15 n Feb, Aue 83} | 
Wolverhampton Corp. ....| Aug. 2| 1,014 | — 133 | 18 | 18,404 |+ 1157 tDo, t Preference... . «eae. | 88 —50 |3 |9 Ө | Fob, Aug i 
ДООГО .......›...„..| July 28 359 | + 37| 30 8,562 |+ 454 tDo, Эр per Cent. ^ А” Preference „е-е. 8,5—5, |319 6 | Feb, Aug 
s Ри „ 28 109 | + 10 | 30 2,946 |+ 102 Оо; per Cent, Convertible -=-| 8154 |346 | i 
ТоїзЫгө W.R. Trama ....| Aug. 6| 13Ы | — 336| 32 | 4075 + 1,307 || 5%. 13091 Do. 3$ per Cent, Debenture Stock ===: 7 — 7. | 
í lorkahire Woollen Dis July 28 1,293 | + 102 30 31,299 1+ 2,244 | 
( e No allowance hag been made for accrued interest or redemptione Б i 
riod last year, ° Partly electrical, Per Dividends _f The don Stock Exchange Committes have dsclined to quote those, | 


(а) These comparisons are with the corresponding 


t Minus 3 days. t Minus 2 days. § Plus 3 days “Ч Plus 2 days. 
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Price 
Wed., 
PER CENT. ——À WERK то Н Drvi- 
МАМЕ, wW us 
оа. pen свит, DIVIDEND 


Aug. 9. | YIELDED. Dus. 


— — ——————— 
T : E gp — —X мч 
| 


Ба d. 
91 —93 est. | est. 
Do. 44% First Pr 264 —27 316 0| [e ушу | 2: Е AMA 
tDo. Assented Ex Cf. еее 90 —92 > eb, А 27t: -* |100; 2$ Telephones 
t. Pref. (1 4 19 are ' 200.. Amer. Tel . 
pid Ele Riv co ot Lon Guar. р, 74 о | Feb, Aug | 914 901551. 1%. |: De Tecno. A гна EE Cant Bd TW Es 
per Cent. Consoltd, Rent« —16 |413 | 6 Do, 49 000 4 per Cent. Віз. 514 3|, = 
Do. 4 Rent-charge| 76 —78 6 | Feb, А t |5 % Cons. Bonds 1936 Bds.| 94 —396 
Do 6 per Cent. Midland Rent-charge 102 —104' 318 0 Jan, ub E 5 4 Anglo-Portug'se Tel. 50 eneee | ИЕ —113 4 4 0| Jen. July 
(рчс D T $їоск......| 145 о. т |. || То [Mon а на ар s& 031210 0 7 
nt Berp, Deb Sucks 4628 |4 26 Jan aly |s E Monte Video Telephons ОЕ... Pica 15° Ашы s. 
1 — lt an ul 5 i ae 6 per nt. Pref. S xe ооо тот —1 А К \ oe 
SE P oet) seris St | 6% [tational Co, Pref, Sack еее... "um. по May, Nos 
—91 5 0 0 Feb, Aug КЧ ao 10 6/0 | tDo. 6 е Stock ecc". c гая 193 —105 5 14 6 Fab. AU 
i по 2 D. Ma New. | 9 90 105. b per Cent Cum. ЕР... 119 122 | 419 6 Feb, Aug 
2 apro Re | m. eececc — LÀ 
Undergd E. Rys.Lon.6% 1 . он dip ue o. St | 34% | dos эре сове n TOM PE. 10 —108 | § 11 е ор, Aud 
Ро, 5 Prior Li n. bds with coup? 5 4 О. an, uly у .. t. 4906. | Do. eb. Stock 3$ рег Се Of... oo 5 —54 11 F , Aug 
Do. zo Lena ie 1003 —1014 : 19 3 une, Dec 64j 63 ee 43% eye pe Cone Deb. s ir ә —100 4 п о Tons ane : 
Be diver Gat Ist Ponor не БЫ for Sois do ое |1 IS LA Oriental Telephone Šo. 30 yr. Bndg m Tio оа Jan, July | 
. ес. ТҮ акта т. 3 я TT ee | o 6 yu idu abl ооо ое оо : — e 
ра 6 per Cent. Cum. ши Odes ren "E 18. es is а | Бо ера Cent jode Бан T 4 18 0 | April, Oct 
44 per Cent. ее i E March — | ~ 5 Kg Telephone Co. of . Deb. Stock......| 87+—Ё94# 4 16 0 | April, | 
je me]us 9n Eee 2/6 United River Piata Eder 98—105 | 410 $ jar. july | 
А А 5 4 per nt. Cum. ооо ооо owen ee —1 f я , y 
Electric Manufacturing, ае. % Оо. + Deb. St. нн 102 5. : 13 о tle e. | 
о! Anch 6 хы E 4 7 6| Jan 
0/7: Aron ar Cable Co. tH Drd.-- Stock ses; d^ a 411 0 5 af UM И &c. dd 1 
о | ро, 6% Cum Р. raise ih = ro} = || т) TIE ioi ыс 0 | 
Ju] Pre nn u'n noces АТА ооо Ami 8 “= | 2] 19 22 | submarine cable ыш erret 181—131 то фей | 1a) 1t” 
6/0 ннваң rob asai Holy Gables Ord. и |4 0 0 | Ар, Oct | 54| 5 o e Cables Trust (Gert) .......= >>] 1 3 —i3i | 4 10 9 | Sp.DcMr] в, 
dí TCU ur Ж iiim | | = ja ana Foran NN NM DE 
o М AEn Сане шр v е е» ва | В й = 
te 4% ТА. e Hos Mort. Deb. (red.)..| 102 —19* $5 9 {шуу | 7 s| 2/9 NEL ear s sip &c. | 
Ke Sat aieo ore Cot E Mt. Db 9 —99 ES jur EE Do $ ntine 5% Cum, 1st Pret, „..... за зд | 417 6 | Av Oct 
0 ; жа € МА ent. FTOI. +... —,% Я eo 2s | " 4 TPPPTTITITD р ; | 
P = mete ero eae) i SE | Е il EE a 
í | ru ҺЕ. ) 0/ Sa 4 ск...... У ee е eo Ie | * "i : ооо ооо ооо ооо 1 — 4 4 
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during the past year by no less than 45 per cent., whilst 

NOTES. electric irons seem to be jumping into popularity, since 

— . т more than three times as many were in use in March 

last as compared with the number in use in the previous 


Labour Unrest. 

ALTHOUGH there is a tendency, in certain quarters, to | year. It is also surprising to notice the amount of electro- 
exaggerate the gravity of the situation, it cannot be denied | medical apparatus employed, 458 devices, requiring 313 kw., 
| Much of the credit 


that the strike epidemic gives cause for serious anxiety. | being connected to the mains. 
No sooner is one dispute settled than another arises, and | for recent progress is undoubtedly due to the Sales and 


there is, apparently, no certainty that any given section | Publicity D: partment of the undertaking, and whatever 


will resume work, even on its own terms, unless other | criticism may be brought forward as to the methods of this 


sections also receive satisfaction. So far as the electrical | department, it must be admitted that the publicity side of 
Industry is concerned it will naturally be affected indirectly | electricity supply has need of development. In the case 


as is the case with other industries, but at present it does | of an undertaking such as that of St. Marylebone, which 
not appear to be threatened with upheaval. On the other | is handicapped by abnormal capital expenditure and has 


hand, the railway situation is, at the moment of going to | not the opportunities for obtaining a large power load, much 
It | may be done by the encouragement of the domestic uses of 


press, very difficult, although by no means hopeless. 
might, perhaps, be opportune for the railways to consider | electricity in reducing the capital charges per unit sold 
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Mr. SEABROOK has made а good start in this direction, 
and the progress of his publicity department. will prove 
interesting to other engineers. 


Electricity in Textile Mills.—In the list of members of the 
committee appointed to consider this question which we pub- 
lished in our issue of August 4th, the name of Mr. S. D. Scho- 
field, electrical engineer of the Shipley Urban District Council, 
appeared as Mr. J. Schofield. 


High Tension Power Transmission in California..—Accord- 
ing to the “ Electrical World," plans have been prepared by the 
Pacific Gas & Electric Co. for an additional hydro-electric plant 
of 71,000 m.P. This will cost about £2,000,000. The plans 
provide for the erection of two plants in the canyon of the 
South Yuba river, the first having a head of 1,647 ft. ; this 
will develop 50,000 н.р. The second will use the same water, 
and will have a fall of 750 ft. developing 21,000 н.р. The over- 
flow of water will be used for irrigation purposes. The Com- 
pany now serves about 33,000 sq. miles in central California, 
and has about 1,100 miles of high-tension transmission line. 


Results of High-Tension Continuous Current Railway 
Working.—The Washington, Baltimore & Annapolis Electric 
Railway was, when first opened, operated by single-phase 
current. Some years ago, however, the Company thought that 
better results might be obtained if continuous current at 1,200 
volts were used. The change was completea in 1910. Accord- 
ing to the “Electric Railway Journal,” this high-tension 
system is reported to give every satisfaction and to be very 
economical. The maintenance of the single-phase cars cost 
0-42d. per car-mile, but the new system only costs 0-09d., 
whilst the maintenance of the electrical equipment on the cars 
has fallen by 33 per cent. The total operating expenses for 
single-phase current were 11-94. per car-mile, and have been 
reduced by the new system to 9-54. Electrical delays have 


Electrical Research. 

As а rule Мг. С. P. STEINMETZ is both original and 
entertaining, and his address to a joint meeting of two 
American societies, an abstract of which appears on another 
page, will therefore repay careful perusal He spoke of 
many things, here a little and there a little, and in the 
main few people will be found to dispute his conclusions. 
Nevertheless, there may be some who will raise a protest 
concerning his complaint that “too often investigators 
have taken a pair of carbon terminals—since carbon ter- 
minals are mostly used in arc lamps—have put various 
things on them, and then written a treatise on the arc, 
without ever realising that whatever applies to the carbon 
arc does not necessarily apply to any other arc.” This is 
unquestionably the truth, but it is not the wholetruth. As 
a matter of fact, a very considerable amount of work has 
been done with metal electrodes of different kinds under 
widely varying conditions. It is perfectly correct that 
only a small corner of the field has yet been explored, but 
the work goes on, and it goes on in the right direction. 
Mr. STEINMETZ devoted considerable attention to the causes 


of lightning phenomena, mainly dwelling upon the accepted 
idea that the potential of a cloud, or a portion of a cloud, is 
raised by the coalescence of charged drops. Since the 
volume of a sphere varies as the cube of the radius and the 
surface as the square of the radius, it follows that if two 
equal drops of equal potential join together to form one, 
the potential of the new drop must be higher than that of 
either of the old drops. 


— d 


IT is, perhaps, to be regretted that he did not indicate 
rather more clearly some possible methods by which his 
“unexplored fields" might be investigated. It is con- 
ceivable, of course, that he desired to draw the attention 
of engineers, as distinct from physicists, to these problems, 
in the hope that his audience might be disposed to under- 
take the work from the standpoint of the so-called practical 
man. Generally, however, the engineer has neither the 
time nor the equipment necessary for the investigation of 
these things, and it is often more convenient to leave it to 
the physieist to do the inquiry part of the business and 
then for the engineer to apply the results to practice. 


Direct-current Traction at 1,500 volts. — According to 
* The Times Engineering Supplement " a contract for the elec- 
trification of two sections of the Piedmont Traction Co.'s 
system in North and South Carolina has recently been placed. 
This contract is especially interesting, as this is the first 
American railroad electrification project requiring apparatus 
wound for 1,500 volts direct current. One section, 35 miles 


long, extends from King’s Mountain to Charlotte, N.C., and the 


other, 95 miles, extends from Greenwood to Spartanburg, S.C., 


with a 10-mile branch from Belton to Anderson. The power 


for both the electrified lines will be purchased from a local com- 


pany and fed to the line through motor-generator sets in sub- 


stations. 


been reduced from 33 per cent. of the total to 19 per cent., 


although the total delays, including “ power off," have been 
much reduced. 


Telephonic Communication between London and Berlin.— 
It is stated that considerable interest has again been aroused. 
in commercial circles at the prospect of a telephone service 
between London and Berlin, and the hope is expressed that 
the project will soon be realised. The new service to Berlin 
from London appears, from the reports, to be dependent upon 
a new land line which the French authorities have under con- 
struction to the German frontier, and when this 1s completed 
and linked up with the German line there will be direct com- 
munication between Berlin and London via the new cable 
which has been laid across the Channel by the British Govern- 
ment. There is also said to be a project on foot to establish 
a telephone line between Berlin and St. Petersburg, & project 
Which has originated with a group of capitalists in the latter 
city. А Russian electric company has offered to construct the 
line for 10,000,000 roubles (£1,000,000). The route proposed 
18 via Vilna, Warsaw, Lodz, Kalisch, &c. 


The Best Position for Rail Bonds.—According to the 
“ Engineer," the ideal place for placing rail bonds is under- 
neath the angle plates. In this position the bond can be made 
very short, usually not over 10 т. Unless double bonding 18 
required for conductivity, the practice is not recommended. 
It is better to use a single bond of sufficient capacity. For con- 
tact surface about 100 amps. per sq. in. 18 good practice. 
Angle plates should have a sufficiently large space between the 
plates and web of the rail, so that the bonds will not be pinched. 
In drilling holes in the rail oil must not be used. Sal ammoniac 
in water is a good lubricant. Immediately after drilling, the 
hole must be wiped out and the bond put in place without 
delay. When using a screw compressor a very small amount of 
flake graphite mixed with oil placed in the punch hole in the 
bond head will prevent the compressor plunger from cutting 
the bond, and enable the compressor screw to be turned up 
much more readily. 


Cable Interruptions. 


Date of Interruption. 
Assab —Perim EE m July 8, 1909 
Letekia—Palura .......................................... May 26, 1910 


Zanzibar—Mombasa ,.................................... July 11, 1911. 
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Rubber Substitute.—The “ Electrical Review and Western 
Electrician " states that the soya, or Manchurian bean, is 
claimed to make a capital substitute for rubber. The plant is 
an annual, and grows extensively in Japan and the East Indies. 
When treated with 


nitric acid and alkalis, and subjected to great heat, it develops 


It somewhat resembles the kidney bean. 


into a rubbery substance that can be vulcanised. 


“Mazda” Wire Lamps.— Through the courtesy of the British 
Thomson-Houston Co., a party of press representatives visited 
Rugby on Wednesday last and were given an opportunity of 
inspecting the Company's lamp factory. The occasion pro- 
vided an opportunity of announcing that the B.T.H. Co. has 
succeeded in producing a satisfactory drawn tungsten wire 
lamp. The visitors were shown how readily this material can 
be handled, especially when it was being wound on suitable 
supports on the lamp stem. They were also provided with 
samples of the drawn tungsten wire, and thus were able to test 
The visit to the factory and the announcement 


its toughness. 
made will be referred to more fully in our next issue. 


Large Gas Engines for Steel Works.— The “ Electrical 
World " states that the six gas engines being installed in the new 
power house of the Indiana Steel Co. at Gary, Ind., are the 


largest units ever constructed. They havea rating of 3,200 kw. 


each. The new engines are of the twin tandem double-acting 


Allis-Chalmers type, with cylinders 44in. by 60in. The 
engines will operate on blast-furnace gas, and are to drive 
alternators delivering three-phase current at 6,600 volts and a 
frequency of 25 to the power network of the Gary mills. 
Energy from the Gary power house will also be transmitted to 
the new plants of the American Bridge Co. and the American 
Sheet & Steel Co., west of Gary, and to the Indiana Harbour 
and South Chicago steel mills of the steel corporation. Three 
gas-engine sets similar to the new Gary units have been ordered 
for the Central Furnaces at Cleveland, Ohio, and two other units 
for the Joliet plant of the Illinois Steel Co. " 


_ Accidents in Mines.— The annual report for the year 1910 
of Mr. R. A. S. Redmayne, Chief Inspector of Mines, which has 
just been issued shows that the total number of fatal accidents 
in the coal mines of the United Kingdom was 1,242, involving 
the death of 1,775 persons. Compared with 1909 there 1s an 
increase of 60 in the number of accidents and of 322 in the 
number of deaths. This total of 1,775 is the largest yet re- 
corded. Of the 1,775 persons killed, 114 were under 16 years 
of age, as against 95 in the preceding year. Twenty accidents 
involving the death of the same number of persons were attri- 
butable to electrica] causes. This is an increase of nine in the 
number of accidents and seven in the number of persons. Four 
of these accidents, involving the death of the same number of 
people, occurred on the pit bank. In metalliferous mines there 
were 38 fatal accidents which caused 43 deaths. Compared 


with 1909 the number of fatal accidents is the same, whilst | 


there is an increase of three in the number of deaths. At 
quarries there were 80 fatal accidente, which resulted in 84 
deaths. Compared with 1909 there is а decrease of three 1n 
the number of accidents, while the number of deaths remains 
the same. As regards non-fatal accidents which disabled the 
injured for more than seven days, the number in coal mines was 
158,565, in metalliferous mines 1,578 and in quarries 5,156. 
Compared with 1909 these figures show increases of 5,736, 
162 and 319 respectively. Of these 44, 1, and none respectively 


were due to electricity. 


Electrically-driven Conveyors for Unloading Bananas.— 
According to the “ Electrical World," at New Orleans and 
Mobile the United Fruit Co. makes use of motor-driven 
machines of the marine-leg type for unloading bunches of 
bananas from the holds of its vessels, saving much of the time, 
labour and damage to the fruit that was formerly occasioned 
Бу hand unloading. From ап extension boom projecting 
over the water's edge a 35 ft. vertical marine leg is dropped 
into the hatch of the vessel drawn up to the wharf. Sprocket 
wheels on the marine leg and stationary portions of the un- 


loader carry a pair of chains 4 ft. apart, between which, оп 
cross-bars, 18 stretched а canvas strip so arranged with slack 
as to form pockets at ЗН. intervals. The four machines at 
New Orleans have 92-pocket belts, and each is driven by its 
own 15 Н.Р. induction motor. These machines are individually 
capable of unloading 2,500 bunches of bananas per hour, 
the bunches weighing from 60 1b. to 120 lb. each. In the hold 
of the vessel the conveyors are filled from three levels, each 
level loading into every third pocket of the conveyor, the 
speed of the latter being too high to permit filling successive 
pockets from a single position. After reaching the back or 
dock end of the conveyor the pocket chain passes over a flat 
roller, which gently discharges the bananas on to а moving 
belt running along to the cars where the fruit is loaded for ship- 
ment by rail. At New Orleans the level of the Mississippi varies 
periodically by about 14 ft., and the unloaders must be designed 
for this variation as well as to reach the hatches of any ordinary 
vessel. The suspended marine leg is supported from an 
auxiliary boom hinged to the main boom, so that by making & 
jack-knife bend practically any hatch level or distance from 
the wharf can be negotiated. The manipulation of the booms 
and hoists and the side travel of the huge machine along the 
dock front are all operated from friction clutches on the main 
conveyor-motor shaft. Within three to five minutes after the 
vessel’s hatches are made ready the machines can be placed in 
position and the unloading begun. Ships are unloaded in 
from 90 minutes to seven hours, depending, of course, on the 
size of their cargo. The four machines at New Orleans working 
together can unload 10,000 bunches of bananas per hour. 
Besides expediting the work of unloading and saving labour,. 
the machines effect their most important economy in pre- 
venting damage to the fruit. Current is supplied from plug 
connections placed on the side of the quay. | 


Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— 


Mr. L. H. Walter contributes an article on the “© Accuracy of the 
Bellini-Tosi , Wireless Compass for Navigational Purposes.” 


We describe an interesting wireless telegraph station erected by 
Mr. W. Dubilier on Puget Sound, near Seattle, U.S.A. 


At a joint meeting of the Franklin Institute and the American 
Institute of Electrical Engineers, Dr. C. P. Steinmetz contributed а 
Paper on ‘‘ Some Unexplored Fields in Electrical Engineering.” 


We give an abstract of a Paper read by Messrs. А. J. Makower,. 
W. Makower, W. M. Gregory and H. Robinson before the Royal 
Meteorological Society on ‘* Investigation of the Electrical State of 
the Upper Atmosphere.” 


Prof. E. Wilson and Mr. L. C. Budd read a Paper before the Phy- 
sical Society on ‘‘ Previous Magnetic History as Affected by Tem- 


perature." 
Мг. В. B. Williamson recently read а Peper before the National 
Electric Light Association on the '* Ventilation of Turbo-Generators.” 


We analyse the accounts for the year ended March 31, 1911, of the 
St. Marylebone electricity department. 


Abstracts of the accounts of several municipal electricity and 
tramway undertakings are given in another column. 


Parliamentary.—The Telephone Transfer and Pacific Cable Bills 
have passed through the Committee stage in the House of Commons, 


Legal.—The Osram Lamp Works (Ltd.) have been successful in 
an action for infringement of patent against the British Tungsten 
Lamp Co., and an order has been made (by consent) restraining 
defendants from further infringement. 


Companies’ Meetings, Reports, d&c.—At meetings of the London 
Electric and Metropolitan District Railway Companies last week 
Lord Geo. Hamilton gave interesting particulars of the development 
of the traffic on these lines. Other meetings which are reported 
include those of the Lancashire & Yorkshire Railway. the Liverpool. 
Overhead Railway and New General Traction Companies. 


- — — ——— 
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PERSONAL NOTE. 


The following notice арреггей in “ The Times" of Tuesday 
last: Parshall-Johnson.—On August 5th, at Folkestone, Horace 
Field Parshall, D.Sc., M.Inst.C. E., of 59, Netherhall-gardens, N.W., 
to Bertha Johnson, of Scruton, Yorkshire. 


APPOINTMENTS VACANT AND FILLED. 


A lecturer and instructor in telephony (for one evening) and a 
teacher of manipulative telegraphy (for two evenings per week) are 
required at the Wimbledon Technical Institute. Applications to the 
Principal, Gladstone-road, Wimbledon. See an advertisement. 


. Marconi's Wireless Telegraph Co., Watergate House. Adelphi, 
London, W.C., have vacancies for two electrical engineers in Spain. 
See advertisement. 


The Committee of East Ham Technical College invite applications 
for the post of instructor of the evening classes in telegraphy and 
telephony. Salary 10s. 6d. per evening. Applications to Mr. W. H. 
Barker, B.Sc., Technical College, East Ham. 

The Borough of Aston Manor Education Committee require an 
assistant master qualified to teach electrical and mechanical engi- 
neering and mathematics (especially practical), Commencing 
salary £160. Applications to Mr. H. Norwood, Education Offices, 
Aston Manor, near Birmingham, by Aug. 28. 


It is announced that Mr. Edward Crabb, C.B., has been appointed 
second secretary to the Post Office in succession to Sir A. F. King. 
K.C.B., promoted to be secretary. In view of the approaching 
transfer of the National Telephone Co.'s business to the Post Office, 
and in order to secure a proper co-ordination of the work of the Tele- 
graph and Telephone Departments, the Postmaster-General has 
established a post of third secretary with supervision over those 
departments, Mr. А. M. Ogilvie. hitherto assistant secretary in charge 
of the Telephone Department, has been appointed third secretary. 
Mr. А. B. Walkley and Mr. L. T. Horne have been promoted from 
principal clerks to be assistant secretaries to the Post Office. | 

Mr. G. Allbut has been appointed electrical engineer to the New- 
castle (N.S.W.) City Council. 

Mr. C. H. Lydall has been appointed Argentine representative 
of Messrs. Merz & McLellan. 


‚ Мг. В. E. Armstrong has been appointed charge engineer at the 
Greenwich power station of the London County Council. 


INSTITUTIONS AND SOCIETIES. 


American Institute of Electrical Engineers.—It is announced that 
Mr. R. W. Pope, who has held the post of secretary of this Institute 
for the past 26 years, resigned his position on the first day of this 
month. Mr. Pope became connected with electrical work at the 
early age of 14. and until 1882 was in the employ of various telegraph 
companies in the United States. In the latter year he was appointed 
manager of the Union Electric Mfg. Co. of New York, and in 1884 
took over the associate editorship of the '* Electrician and Electrical 
Engineer." In 1885 he was appointed to the position he has just 
resigned, the American Institute of Electrical Engineers having been 
formed the year before. The Board of Directors have appointed 
Mr. Pope honorary secretary of the Institute. 


Institution of Civil Engineers.— The Council of this institution 
have made the following «wards in respect of students’ Papers read 
during the session 1910-1911: The ** James Forrest " medal and a 
Miller prize to Mr. D. Hav, B.S... and Miller prizes tc Messrs. D. A. 
Howell. В. Bonner, С. Е. Walton. В. G. Parrott. E. E. Farrant. 
A. C. Dean. B.Se,, Н. W. Coales, А. H. Meade, A. C. Swales and 
H. J. Е. Gourley. B. Eng. 


EDUCATIONAL NOTICES. 


University of Manchester.—A complete theoretical and practical 
training i$ given at this University to students preparing for the 
higher positions in the electrical engineering profession. The 
subject may be taken аз part of the course preparing for the B.Sc. de- 
gree in both the Honours Schools of Engineering and of Physics, and 
a special course has also been arranged extending over three years, 
and preparing for the certificate in electrical engineering. The 


John Hopkinson laboratories (which are being extended) and 
dynamo house are fitted with modern electrical machinery, and good 
facilities are offered for educational and research work. The 1911- 
1912 session commences on Oct. 3. Prospectuses may be obtained 
from the Registrar. 


University of Sheffield.—The faculty of applied science comprises 
the departments of engineering, metallurgy, coal mining and archi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence on Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 


University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, agriculture, pure science, arts and 
letters. Particulars may be obtained from the secretary, Mr. F. H. 
Pruen, M.A. 


Imperial College of Science and Technology.—During the 1911-12 
session an advanced course of instruction on the systematic design 
and manufacture of dynamo-electric machinery will be given at the 
City and Guilds (Engineering) College, Exhibition-road, London, 
S.W., under the general supervision of Prof. T. Mather, F.R.S. 

The course is intended for post graduates and other fully qualified 
students, the number of whom will be limited. The lectures (about 45 in 
number) will be delivered during the first half of the session by Mr. W. E. 
Robson, М.1.Е.Е.. and the practical work will commence in October and 
continue throughout the session. Ratings, frame sizes, windings. &c., 
for complete lines of machines will be considered in detail, as well as 
works organisation for systematic manufacture. In addition to lectures, 
practice in designing, estimating and drawing office work will be given, 
and advanced laboratory work relating to the limiting conditions existing 
in modern machines. It is intended that the course should deal with 
present-day problems in design, construction and testing in a thoroughly 
practical manner, and an experienced designer and draughtsman, who has 
been specially engaged for the purpose, will devote his whole time to the 
drawing office work in connection with the course. Applications for 
admission to the Dean of the College, Exhibition-road, London, S. W. 


City and Guilds Technical College.—This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists, and for engineering pupils who desire to 
supplement their practical training by a two years’ course of instruo- 
tion in the principles of engineering science. There are also 
arrangements for three-year courses in engineering. Particulars 
at the college, Leonard-street, City-road, London, E.C., or from the 
City and Guilds of London Institute, Gresham College, Basinghall- 
street, London, E.C. 


Glasgow and West of Scotland Technical College.—The diploma 
of the college is granted in the departments of civil, electrical and 
mechanieal engineering, mining, naval architecture, chemistry, 
metallurgy. mathematics and physics, building and textile manu- 
factures. The courses of study usually extend over three sessions, 
and holders of the diploma are eligible for the degree of В.о. in 
engineering of the University of Glasgow, after ottendance for at 
least one session at prescribed university classes. The laboratories 
are well equipped, and facilities for research are sfiorded in the 
departments of physics, electrical engineering. chemistry, metallurgy, 
mechanics, &c. The preliminary examination begins on Sept. 18, 
and names of candidates must be sent in by Sept. 1. The day classes 
begin Sept. 26 and the evening classes Sept, 21. Colendar (by post 
ls. 4d.) and prospectuses (gratis) will be sent on application to the 
Director. | 

City of Bradford Technical College.—At this college there are full 
day courses qualifying for the college diploma in civil, mechanical 
and electrical engineering. The next session commences Sept. 18. 
The new power house, especially arranged for experimental and 
educational work, will be opened during the session, and the equip- 
ment of the electrical engineering laboratories and machine room 
has also been considerably extended and brought up to date. Calen- 
dar, containing particulars of all courses, on application to the 
director of education, Mr. A. C. Coffin. 


— Á————M—MMMM. " 
ARRANGEMENTS FOR THE WEEK. 


2 THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
Yhe following orders have been issued :— 


Head-quarters Will be closed for instruction, but will be open for office 
work as under until further orders :— 

Monday to Friday І0 a.m. to 4 p.m. 

Saturday, 10 a.m. ® 12 noon. 
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| business already obtained. A special feature has been made 


ST. MÁRYLEBONE ELECTRICITY SUPPLY ACCOUNTS. | | It should be noted that this cost also includes that of keeping 


of this section, the “satisfied consumer ” being the aim in view. 
Ап idea of the importance of this part of the Department's 


In view of the fact that the total sales of electrical energy 
work can be gathered from the fact that for quite a month at 


during the year ended March 31 last showed an increase of 
144 per cent., compared with the figures for the previous year, 
it will be seen that the St. Marylebone electricity undertaking 
is making considerable progress. Both private and public 
lighting and power and heating have contributed to the above 
increase, the respective figures for the two years being as 


consumer. 


the end of each quarter practically the whole of the staff is 
employed in settling account queries and complaints. In 
every case, in addition to providing a satisfactory explanation, 
an improved scheme of lighting is drawn up for the 


The Report states that much has been done by the Depart- 


= 1911. 1910 
Private lighting... ener 9,151,553 ... 8,447,124 | ment in preparing the ground for the application of electric 
Public lighting ............. eee 1,397,585 ... 743.002 | cooking and heating, which offers great possibilities. Finally, 
Power and heat ................ eere reete 1,787,818 ... 1,586,333 | the Committee claim that the results show conclusively that 
the statement made and reiterated that the Department cuts 


The large increase in the output for public lighting is due to 
the Electricity Department having taken over the lighting of 
the remainder of the street lamps of the Borough; whilst 
the fact that the number of consumers has increased from 
1,479 to 8,098—a larger growth than for many years past— 
also testifies to the activity of the Department. 


foundation in fact. 


prices and unfairly competes with contractors is without 


We give below an analysis of the various items of expenditure 
and revenue in the Accounts for the year ended March 31, 


1911, together with the cost per unit sold for each item :— 
Cost per unit sold. 


The average price received was: for privatelighting 3-8264. 
per unit, and for power 1-477d., the average for the whole of the | Fue] 8028 Сок £13,248... 0974, 
private supply being 3-44d. Oil, waste, water, &c. „ини 541 ... 0-014. 
It is very gratifying to notice the steady improvement of the | Wages at station ......... eem 5,228 ... 0104. 
load-factor. For the past year this was 16-9 per cent., as ME ne mn О sad Ra К Ut REUS Es $us Med 
against 15.7 per cent. in 1909-10, 14.5 рег cent. in 1908-9, and С AneOLlS „.......оеоовосо осо ооо ово ор в ро ооо ооо та р ооо оно вое о "PP d " 
only 11-8 per cent. in 1906-7. Under these conditions it is Total Generating Expenses ........................ £22,293 ... 0-43d. 
n ee * санне 4: т. "nfl 
ot surprising that the cost per unit sold has shown a very ——ÁÁ— 
satisfactory decrease, and from our analysis below of the past | Wages |... Lue £1,331 ... 0-02d. 
year's accounts, it will be seen that the total cost, excluding | Repairs to mains... re 1,915 ... 0:044. 
capital charges, is now down to ld. per unit sold, this figure | Repairs to meters, &c. eem 1,409 ... ood 
including the cost of the Sales and Publicity Department. Repairs at sub-stationg |... 1,175 ... 0-02 ч 
А . Salaries and establishment expenses .................. 1,897 ... 0:044. 
It is, however, as regards capital charges that the under- 
taking is most severely handicapped. Indeed, it will be noticed Total Distribution Costa .............................. £7,727 ... 0-15d. 
that these charges аге more than double the total of all the | wanscement Costs. a RN 
other items, and bring the actual cost of supply to 3-23d. рег | Salaries ,...... » esee retten nnam Rees £4,904 ... 0: 10d. 
unit. It may be noted that the present figure for the capital | Meter reading |... 679 ... 0-014. 
charges, viz. 9.934. per unit, compares with 2-59d. in the Psp s pn RE. инока В "T бо 
i i à 1 : neral establishment charges  ......................... j ... 0:03а. 
р ы ee ‚ and 3-014. ha dd 2o es p s ui being Central establishment charges ........................... 350 ... 0:014- 
made. ese figures emp asise the Importance of Improving | Law and parliamentary charges ...................... 784 ... 0°014. 
the load-factor of the undertaking, and the present policy of | Insurance .............. nm 7 502 ... 0:014. 
E А. H. Seabrook, of popularising the use of electricity | Special expenses................ en 273 ... 0-01d. 
or all purposes, is evidently making a satisfactory impression iade 
! 2201 3, 09 Т 7 27 7^7" |] Total Management Costs ........................... £9,65 194. 
on these abnormal capital charges. | аы ышы сова о ш э 
The statistical tables and diagrams which accompany the | Rents, Rates and taxes... £4,552 ... 0-09d. 
Report of the Electric Supply Committee and the Statement of | Public lighting maintenance ........... ни 5,210 ... 0-10d. 
Accounts for the past year are of particular interest in this Sales, publicity, &c. (£19,171 less £16,959 revenue). £2,212 ... 0:044. 
connection, and are noteworthy for the amount of detail which TOTAL COSTS (ez. capital charges) ...................... £51,581 ... 1:008. 
they contain, very full information being given as to the —  —— 
nature of the connections to the supply mains. The amount of | C2Pital Charges. Е 
heat "en 1911 f Interest ЕРИСИ £75,017 ... 1:474. 
eating apparatus on circuit on March 31, 1911, was as follows, | Sinking fund ш... е 37,938 ... 0-74d. 
the increase during the previous twelve months being also | Miscellaneous .................- een 169 ... 0-00d. 
given :— Part cost of installing street lamps ..................... 800*... 0:024. 
March, 1911. Increase. = 
Heating and other apparatus on circuit. No. Kw. No. Total Capital Charges .................. ——— £114,524 2.23а. 
a Ru 7 vo. f Ovens ......... IE бау. 13 | TOTAL costs (inc. capital сһагдев)..................... £166,105 ... 3:23d. 
2 apparatus 4 Sundries ...... 150 121 52 Ветепце. 
(e) TONS оо ЕРЕЕН 516 172 356 Sale of current оос eese eo S v so SE NN SEO VAT EOS .. £156.539 ... 3:04d. 
(d) Medical apparatus ..................... 458 313 ... 31 Public lighting (inc. maintenance) ..................... 13,769 ... 0-27d. 
(e) Sundry apparatus unclassified .... 644 596 ... 73 RS 6,179 ... 0-124. 
The number of motors connected to the mains at the same т. q property Metis a оное U 3 БИ ONU 
date was 870, an increase of 138 during the year, the total | Miscellaneous .........- eoo cec 538. 0014: 
horse-power connected being 3,254. Of the above motors TORNA 
83areonhire. An interesting feature also is that the number of TOTAL REVENUE ........................................... £178,194 3:464. 
BALANCO Merc £12,089 ... 0-23d 


prepayment supplies has increased by 222, and 13 now 719. 

In connection with the Sales and Publicity Department, the 
total expenditure for the year was £19,171, this including 
£4,208 for salaries, £1,679 for establishment expenses, stationery, 
&c., and £11,228 for goods and works carried out for con- 
sumers. The receipts by this Department totalled £16,959, 
£15,484 of this being for sale of apparatus, &c., to consumers. 
The net cost of the Department for the year was therefore 
£2,212; which represents less than 1} per cent. of the revenue 
obtained from the sale of current. 


* Balance (£6,525) charged to General Rate, 


This balance is disposed of as follows :—£2,166 is allocated to 
expenditure in the nature of capital; £1,192 to motors, &c., 
supplied to consumers; £1,183 to sundry improvements and 
special works ; £48 to capital expenditure written off ; £788 to 
bonuses to staff ; and the remaining £6,712 is unappropriated. 

The capital expenditure on the undertaking during the past 
year was £23,884, due almost entirely to the extension of 
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mains in connection with the street lighting, and to service 
lines and meters for new consumers. The total capital ex- 
penditure to March 31 last was £2,061,160, made up as follows : 


Another unexplored phenomenon of every-day occurrence : there 
are many thousands of trolley cars running all over the country with 
a direct-current supply of about 500 volts, and rail return. While 
the car passes along the track, the current flows from the wheels 


which require further investigation. 


distribution in a conductor conveying alternating current, lightning dis- 
charges, the conduction of gases and vapours, the loss of energy by a 


covered ; but there are larger fields still unexplored and there are 


=— r= e = о с 


Purchase of undertaking ...................... esee sees £1,399,935 
а а 41,011 
Buildings T e ааа 72.563 
Machinery ...... РРР "ER 193,415 
а и К 15,680 
Mains and services ...........ccnccccccecscecteceeescsucussucecs 136.609 
Meters эзиз лазии ена ПЕРО ие 19,108 
Electrical Instruments ................... E 423 
Change of pressure and system.................... recae 149,928 
Tools ................. E RUNE ERNEUT S 2,813 
Furniture .............. ЭРИТЕ Е ИГЕ ИНОЕ 940 
Engineers’ commission ................ eee eee нижние err 23,460 
‘Cost of order and Acts .................... КУТАР EU 5,215 

TOTAL. Сое но е uet du DEM EE £2,061,160 


SOME UNEXPLORED FIELDS IN ELECTRICAL 
ENGINEERING.* 


BY C. P. STEINMETZ. 


Summary.—The author suggests а number of electrical phenomen® 
Among these are: the curren 


cyclic change of magnetism, magnetic alloys. Two vast fields in which 


increased knowledge is of immediate industrial importance are: the 


properties of materials beyond the elastic limit and transient phenomena 
resulting from the readjustment of the stored energy of systems. 


A lot of work has been done along many lines since the early days 
of electrical engineering and a lot of different fields have been un- 


regions that are still unknown. For example, there is no simpler and 


apparently better known phenomenon than the resistance of a con- 
ductor. A conductor has a definite resistance which varies with the 
temperature, &с. With alternating current the resistance appar- 
ently increases in large conductors, because the current flowing in the 
conductor is not uniform throughout the entire section. We can 
calculate the phenomena of the lack of uniformity of the current 
density in the conductor for the case where the current density is not 
vet very un-uniform (the current density at the centre being only 
5 to 10 per cent. lower than at the periphery) and get an approxima- 
tion which is satisfactory for all purposes of electrical engineering. 
There is also the other extreme, where the current density in the 
middle of the conductor is practically zero, and the current is limited 
to a thin shell on the outer surface as in the rail return of the single- 
phase railway, or in ordinary conductors at very high frequencies, as 
with lightning discharges. This case we can also calculate, deter- 
mine the current distribution in the conductor, the apparent pene- 
tration and the effective resistance of the conductor, with an approxi- 
mation as close as our knowledge of the constants of the material, the 
conductivity and permeability permits. But when you come to the 
intermediate and probably most interesting case, where there is cur- 
rent even in the centre of the conductor, but a material difference in 
the current density between the outside and the centre of the con- 
ductor, we find as solution an infinite series, which in this case con- 
verges so slowly as to be practically useless, and this case thus is still 
practically unexplored. 


* Abstract of a Paper presented at a joint meeting of the electrical 
action of the Franklin. [Institute and the Philadelphia Section of the 
American Institute of Electrical Engineers. 


down into the rails, and then in the rails to the station, as sketched 
diagrammatically in Fig. 1. At the point A, the current enters the 
rail from the wheel. 
left, as indicated by the arrow a. To the right of Ag, it is supposed 
to flow towards the right, as indicated by b, and at the point A, the 


To the left of this point, it flows towards the 


current in the rail thus is supposed to reverse, However, the current 


cannot instantly reverse in the entire rail section, but the same 


screening effect of the magnetic field in the conductor, which causes 
unequal current distribution with an alternating current, makes it 
impossible for the current inside of the conductor to reverse instantly; 
and in the first moment, the reverse current b thus flows only on 
the very top surface of the conductor and only gradually 
penetrates deeper into the conductor, and before the current 
flows uniformly throughout the entire rail section in the new direction 
b the саг has moved hundreds or even thousands of feet. Thus, th» 
current distribution in the rail behind the moving car, in the succes- 
sive sections А, А, . . . . is as indicated approximately in 
Fig. 2, where the black or shaded portion of the rail shows the section 
in which the current has already reversed, the unshaded portion the 
unreversed part, that is, that part in which the current still flows in 
opposition to the resultant current flow, is running forwards instead 
of backwards. The obvious result is an increase of the effective 
resistance of the rail return, which immediately behind a high-speed 
car may be very considerable. Still this phenomenon, which occurs 
daily all over the country, has never been investigated, not even been 
recognised in its existence. 

In some fields of electrical engineering or of electrical science we 
might almost say that we know less now than we knew, or rather 
believed we knew, a quarter of a century ago. There are things 
which had been investigated а quarter of а century ago and which 
were explained in a satisfactory manner to our limited knowledge in 
the early days, but this explanation does not seem satisfactory now, 
with our greater knowledge. А curious example we might cite from 
the text-books on natural history. There are supposed to be some 
fishes which are capable of giving electric shocks, fishes which have 


А, 


an organ which generates electricity ; it has been described as being 

constituted like a Volta-pile. That theory was quite acceptable 25 

years ago, but is not satisfactory now. To give a severe shock would 

require about 500 to 1,000 volts, and it is not intelligible how such 

voltage could be generated in the conducting animal tissue, without 

being short-circuited. Furthermore, the fish is immersed in water, 
which is a fair conductor, especially sea water, and 500 volts or more 
would produce hundreds of amperes in the surrounding water, repre- 
senting hundreds of kilowatts, and it is not intelligible how such & 
large power could be generated even momentarily. Just why that 
phenomenon has not been investigated by electrical engineers we do 
not know ; especially when considering that one of the electric fishes. 
raja torpedo, lives in the Mediterranean and is frequently caught on 
the Italian shores, that is, within easy reach of engineers. 

But we do not need to go so far from home ; right at hand we have 
some of the most important uninvestigated phenomena of electricity. 
The thunder-storm, the lightning, and so forth. Speculations were 
made in the early davs as to how the clouds became charged, and as 
then the only method of producing electricity was by friction, it was 
said it might be the friction of the vapour through the air, or the rain 
drops through the air, or some other form of friction. That explana- 
tion used to appear satisfactory, but with our present knowledge of 
dielectric phenomena, it is not satisfactory any more. It was thought 
that lightning was the discharge from the cloud to the ground. ‘That 
means that the electric field between the cloud and the ground must 
be beyond the breakdown strength of air. In a uniform field, the 
breakdown strength of air is about 75 000 volts per inch, or nearly а 
million volts per foot. Even if the cloud is only 1,000 ft. above 
ground, this would require a thousand million volts. If there were 
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an electrostatic field between the cloud and the ground of a thousand 
million volts extending over the whole area of the thunder cloud, this 
would represent such an immense amount of electric energy that it 
is inconceivable how any reasonable source of energy can produce it ; 
how it can exist without having a destructive effect far beyond any- 
thing known of lightning. Furthermore. a uniform field cannot well 
exist between clouds and ground, on account of the unevenness of 
the ground surface. 

Let us look into another conception, not a uniform electrostatic 
field, but an un-uniform field, like that of the discharge between points. 
With long striking distances between points, the average gradient is 
about 170,000 volts per foot. This would require onlv 170 million 
volts between a cloud 1.000 ft. high, end the ground. This would be 
more reasonable. It would not require such an unreasonably vast 
amount of stored electric energy. But we know that in such ап 
un-uniform field the spark is preceded bv a brush discharge covering 
more than half the distance. "Thus, lightning should be preceded by 
a brush reaching down from the cloud and up from the ground, for 
several hundred feet. Now such an enormous brush has never been 
observed, and is inconceivable ; the brush discharges occasionally 
observed at points during storms are onlv a few inches long.  Fur- 
thermore, a 300 ft. brush is inconceivable, because the resistance of 
the ground is not low enough to conduct the energy necessary to 
maintain such а brush discharge. Furthermore, most of the light- 
ning discharges are not between the cloud and the ground, but are 
internally in the clouds, frequently reaching the length of several 
miles. 

With our present knowledge we must consider as the most probable 
explanation—although not certain by any means—that the lightning 
discharge is the phenomenon of the equalisation of internal electric 
stresses in the cloud, and is analogous to the splintering or breaking 
of an unevenly stressed brittle material, like glass. ' But how do 
those uneven electrostatic stresses originate in the cloud, and how 
do they reach such values as to cause internal equalisation by rupture ? 

It is not so difficult to make a preliminary estimate of the building 
up to very high and uneven voltage distribution in the cloud as soon 
аз you have assumed some initial voltage. We do not know where 
the initial voltage comes from, but we must accept the fact that there 
is normally а voltage gradient in the air, a potential difference be- 
tween different altitudes which may amount to а hundred volts or 
more рег foot. In the air 100 ft. above the ground there may be а 
potential cifference against ground amounting to thousands of volts. 
Possibly, this potential gradient in the atmosphere may even be of 
cosmic origin: the earth having a high negative potential against 
our solar system, against the universe, which would mean that there 
must be a positive voltage gradient from the surface of the ground 

into space. 

If condensation takes place in the higher regions of the atmo- 
Sphere, rain drops form, minute drops at first, which necessarily 
must be at the potential of the air in which they form. That means 
they have a potential difference against the ground, and therefore an 
electrostatic charge 'against the ground corresponding to this potential 
difference. Assuming now that many of these minute rain drops 
conglomerate to larger drops, it means that many small condensers 
conglomerate to one condenser, which is somewhat larger in capacity 
than each component, but very much smaller in capacity than the 
sum of the capacities of its components. But it contains all the 
electrostatic charges of the rain drops, and at the much smaller capa- 
city the same charge gives a higher potential difference. Conglo- 
meration of minute drops into larger ones thus must give а great 
increase of potential difference against ground. We know the clouds 
are not uniform in density, and where the density is greatest conglo- 
meration of condensed drops takes place to a much greater extent, 
building up to a much higher voltage, and thereby between the parts 
of the cloud of different density, the light and the dark portions, poten- 
tial differences must appear and increase with increasing condensa- 
tion, until somewhere the disruptive gradient is pessed, equilisation 
occurs by a lightning discharge. and then the same play repeats again 
and again. Lightning dischurges, then, are the result of the voltage 
incqualities produced in the clouds by the uncqual rate of conglo- 
meration of rain particles due to the unequal cloud density. In 
agreement with this is that heavy lightning strokes are usually fol- 
lowed by a heavy downpour of rain ; in reality thev are preceded and 
caused by it, but it takes time for the rain drops to come down. 

Let us assume now thit the process is reversed, and after conglo- 
merating to high volt:ges the rain drops eveporate again. Утес 
gesos apparently do not carry electrostatic chiurges, the rapidly 
dwindling rein drop retains its entire charge, hence must rise in 
potential, and finally must discharge, and this progres ive eva pora- 
tion of the rain drops must also result in the building up of potentisl 
differences end therefore the formation of lightning, and this тау 
explain the two forms of lightning—that aecompanving rain-storms 
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and thunder-storms, and the so-called “heat” lightning. The 
former is the result of condensation and conglomeration, the latter 
the result of evaporation of rain drops. : 

Again, we must abandon the conception of the theory of electro- 
statics of the early days—which still largely is used in theoretical 
text-books—as incorrect and useless. Capacity is not the capability 
of the conductor to store electric quantity, but is the ratio of the 
number of lines of dielectric force to the E.M.F. which produces 
them; “ charging current ” is no more a current charging the con- 
ductor with electricity than the “ inductance voltage ” is a voltage 
charging the conductor with magnetism ; the former, as “ capacity 
current," supplies the energy stored in the dielectric field, just as the 
inductance voltage supplies the energy stored in the magnetic field, 
and dielectric and magnetic phenomena are very largely analogous 
and treated in the same manner and with the same simplicity. 

Next, as to the conduction of gases and vapours, it is a field in 
which an enormous amount of investigation hus been carried on in 
late years by the physicists, so that it may almost be called the 
best explored branch of modern physics. Unfortunately, there has 
been very little, if any, benefit from all this work to the electrical 
engineer. If you ask some simple enginccring question, as, for in- 
stance, you have a Geissler tube; 4 cm. diameter and 10 m. long, filled 
with nitrogen gas under 0-1 mm. pressure. What will be the voltage 
required to pass a current through the tube; what will be the amount 
of light given by it; and how will the voltage vary with the current 
and with the gas pressure ? The answer is unknown. 

We now have some data on the electrical constants of gas conduc- 
tion, and our knowledge is rapidly increasing by the work of engi- 
neers, who finally, as in other fields of research, despairing of ever 
getting the scientific investigators to drop metaphysical speculations 
long enough to determine physical facts, have started to investigate 
the engineering fatts themselves. 

The same applies to arc conduction, though erc conduction has 
been investigated by the engineers for a much longer time, and more 
is known about it. Much of the work done on are conduction is 
worse than useless, by unjustified generalisation. Too often inves- 
tigators have taken & pair of carbon terminals—since carbon ter- 
minals are mostly used in arc lamps—have put various things on 
them, and then written a treatise on “ the arc," without ever realis- 
ing that whatever applies to the carbon arc does not necessarily 
apply to any other arc. 

The conductor in the Geissler tube is the gas which fills the space 
between the electrodes, and the material of the latter is therefore of 
secondary importance; but the phenomena, as the voltage, the 
colour and the spectrum of the light, &c., essentially depend on the 
nature of the gas in the space between the electrodes, and on its 
pressure. In th? arc. however, the conductor is a stream of electrode 
vapour; the material of the electrode therefore is of fundamental 
importance on the voltage, luminosity, colour and spectrum of the 
arc stream, while the surrounding gas is of secondary importance 
only. The conducting vapour stream, or “ arc stream," usually is 
at the boiling point of the electrode material. The carbon arc thus 
їз the hottest arc. The dielectric strength of gases decreases with 
increase of temperature, and at the temperature of the carbon arc 
stream has fallen below the voltage drop in the arc stream, so that in 
the carbon arc all the phenomena resulting from the dielectric strength 
of the vapour stream are absent, since the surrounding air has a dis- 
ruptive strength less than the supply voltage of the arc. Nearly the 
same is the case with a few other very hot ares. The carbon arc thus 
is not а typical arc, but is one of the extremes in a series of are con- 
ductors, of which the other extreme probably is the mercury are, as 
the coldest are. The latter thus gives the phenomena of tho dielec- 
tric strength of the аге stream most pronounced. 5 

As the phenomena of arc conduction essentially depend on the 
temperature of the arc stream, that is, the boiling point of the elec- 
trode material, tvpical conditions we can expect only from electrode 
materials having boi-ing points intermediate between the extremes, 
carbon and mercury. Such are many metals, as iron, copper, &c. 
The iron are thus is a typical arc, but not so thecarbonerc. In the 
study of atypical are we find that the vapour stream, which conducts 
the current. issues from the negative terminsl, as shown by its spec- 
trum, and by the character of the are; the latter depends on the 
material of the negative terminal, but is unaffected by any change of 
the positive terminal. The vapour conductor of the are is moving 
rapidly from the negative terminal towards the positive. and is a 
conductor in the direction from the negative terminal to any point 
reached by the are stream, which is positive towards the negative 

cre termine}, but is non-conducting with regard to апу body negative 
towards the negative are terminal. The are толи is a unidirec- 
tional conductor, and is extensively used for rectiiicstion. 

The voltage renge, within which an ere stream is non-conducting 


towards 2 negative body, ог. аз usually ected, the “rectifying vol- 
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tage range of the arc stream,"'is determined by the disruptive strength, 
and thus is a function of the temperature. It is many thousand volts 
with the low temperature mercury arc. is still several hundred volts 
with the iron or copper arc, but vanishes below the temperature of 
the carbon arc, and the latter thus does not show any more the uni- 
directional conductivity of the arc stream to any marked extent. It 
is therefore an exception, and is not a typical arc. 

As in arc conduction the conductor is the unidirectionally moving 
electrode vapour stream, this stream has first to be produced, by the 
expenditure of energy, before arc conduction can begin. In an alter- 
nating current arc at every half wave а new arc stream has to be 
started, in opposite direction from that of the preceding half wave of 
current, and the supply voltage thus must be high enough to jump & 
static spark across the arc terminals through the residual hot vapour 
of the preceding half wave. "This voltage is low with the carbon arc, 
but becomes very high with a lower temperature arc. 

Entirely different from are conduction apparently is the conduc- 
tion of the Geissler tube and of the electrostatic spark. Geissler tube 
conduction and the electrostatic spark, however, apparently are the 
same phenomena, differing onlv by the difference of gas pressure. 
Thus we can pass gradually from the noisy and brilliant short-cir- 
cuiting spark to the streamer, brush discharge, corona and to the 
silent discharge or steady glow. But while a gradual transition from 
Geissler tube conduction to spark conduction exists, I have never 
been able to get any gradual transition from Geissler tube conduction 
to arc conduction. Under conditions where both can occur, the one 
always changes abruptly into the other, and these two classes of con- 
duction thus seem to be different in their nature: the one conduction 
by the gas in the space between the electrodes, the other conduction 
by a stream of electrode vapour. Thus, if we have a Geissler dis- 
charge through mercury vapour, of limited current and high voltage, 
and gradually cut the resistance or reactance out of the circuit, or 
increase the supply voltage, the Geissler discharge suddenly, with a 
* flash " changes to arc conduction ; the current rises and the voltage 
drops. Cutting resistance in again, just as suddenly the arc drops, 
and is superseded by the Geissler discharge. Here, then, we havean 
very interesting and very important field, in the conduction of gases 
and vapours, in which still very much is unknown. 


* Permanent magnetism " is still an unexplained and mysterious 
phenomenon. The question is, What is permanent in the permanent 
magnet ? The magnetic flux, ог the magnetomotive force, or the 
flux density or flux distribution, ог the magnetic energy ? 

Another interesting and important phenomenon of magnetism is 
the loss of energy by а cyclic change of magnetism, as occurs in an 
alternating magnetic field. Twenty years ago I found this loss to be 
expressed empirically by the 1-6th power of the magnetic Пах density, 
with sufficient approximation over a wide range of magnetic densities. 
Since that time, some observers have found that for very high mag- 
netic densities the loss is less than that given by this law of the 1-6th, 
and other observers find that it is more. Considering the great difti- 
culty of getting exact results at high densities, it appears probable 
herefrom that even at high densities the law of the 1-6th power still 
applies at least approximately. For very low densities I have shown 
that it finally cannot continue to hold, but the coefficient must in- 
crease to 29-0. However, with all the work done on magnetism, we 
still are entirely in the dark regarding the cause of this strange co- 
efficient 1-6. The only other instance of such a fractional exponent 
is the exponent of the adiabatic expansion curve of gases, 1-4. 


Only recently another instance has been found, where the coeffi- 
cient 1-6 appears. The resistance of pure metals, as the tungsten 
filament, is proportional to the absolute temperature: r=aT. The 
black-body radiation, however, is proportional to the fourth power 
of the absolute temperature, and if no other loss of power occurs, as 
when the radiator is enclosed in a high vacuum, as in the tungsten 
filament incardescent lamp, the power input equals the radiation 
power, and thus also is proportional to the fourth power of the abso- 
lute temperature, p=bT*. Substituting r— e/i and pet, and elimi- 
nating T, gives e—ci!*. 

That is, in à perfect metal, which gives black-body radiation, in a 
high vacuum at high temperatures the impressed voltage varies 
with the 1-6th power of the current. This is the only other instance 
of a 1-6th power law which 1 found. It may he a mere coincidence, 
but it is interesting to reflect that here as well as in the hysteresis 
law, а conversion of electric energy into heat takes place. 

Even in fields where very much is known. there are numerous trails 
leading into unexplored regions. Magnetism. for instance, is one of 
the most explored branches of electrical science. ]t was known 
many vears ago that manganese has some curious magnetic proper- 
ties : a few per cent. added to iron makes it practically non-magnetic. 
However, it is non-magnetic only in its virgin state, and by heat 
treatment it is brought into a magnetic state, where it has about the 


same characteristics as otherstecls. Here, then, you find a material’ 


which may be magnetic or unmagnetic. This trail was never fol- 


lowed up until a few years ago, when a strongly magnetic alloy of 


Manganese, copper and aluminium was discovered. It seemed to 
overthrow all our conceptions on the nature of magnetism as an 
elementary property. Even then, however, most investigators fol- 
lowed the same trail. making various alloys of these three metals, 
and speculating on the cause of the magnetic property of the alloy 


of three unmagnetic metals, without following the trail further, to- 


the study of other alloys of these metals. Such study shows that 
copper and aluminium are immaterial for the magnetic property, but 
that manganese is essential, and is indeed a magnetic metal. Pure 
manganese has never been produced in the magnetic state, but 
numerous alloys of manganese. as those with antimony, tin, zine, &c., 
are magnetic or may be brought to a magnetic state. Most interest- 
ing is the manganese-antimony allov, as it can be produced much 
easier then the Heussler alloy of manganese, copper and aluminium. 
Mixing coarsely powdered manganese and antimony, in the propor- 
tion, for instance, of 1:3, by moderate heating—in a test-tube over 
the bunsen burner—the mass becomes strongly magnetic and can be 
used to show the lines of force of а magnet, just like iron filings. 
When I tried the m2gnetic properties of a collection of various alloys, 
which I had for а considerable number of vears, I found quite а 
number of manganese alloys which showed magnetic properties. 
Thus after all we do not have to change our conception of magnetisi- 
bility as a property of the element, but it merely means that man- 
ganese—and possibly chromium—have to be added to the list of 
magnetic metals. 


Oxygen also is magnetic, and now should be easily available. but 
I do not know that its magnetic characteristics have ever been inves- 
tigated, except very roughly and qualitatively. While it may not. 
be of industrial importance, it certainly is of great scientific interest, 
as the only magnetic non-metal and non-conductor. We do not 
know its magnetisation curve, whether magnetic saturation occurs, 
and what the saturation value is, whether there is a hysteresis loss, 
&c., whether and how far ozone shows the magnetic properties, &c. 


А curious oxide of chromium has been mentioned for years which 
has strongly magnetic properties. It is formed by the reduction of 
chromylchlorid, within narrow temperature limita. 


With manganese, a lower oxide of the metal seems to exist, which 
has much greater magnetic properties than any of the manganese 
alloys investigated, and even on the old and well-known magnetic 
oxide of iron, the only data which we have are investigations made 20 
years ago, but which apparently have never been continued further. 


You see, there is really no lack of unexplored phenomena in the 
realm of electrical science and engineering. But the two vast fields 
in which an inereased knowledge is of immediate industrial impor- 
tance, and in which indeed energetic investigating work is going ОП, 
are the study of the properties of materials beyond the elastic limit 
and the study of transient phenomena resulting from the readjust- 
ment of the stored energy of systems. 


Most investigations of physicists have dealt with the properties of 
materials below the elastic limit, where the processes are reversible. 
But of almost. greater interest is the range beyond the elastic limit, 
where the action of forces is not reversible, where mechanically the 
materials are deformed, such as where steel is rolled into rails, or 
wire is drawn. Зо with the electrical forces, in the electrostatic field, 
irreversible phenomena occur at high voltage, in the corona ; energy 
is stored into the dielectric field, but is not returned, but dissipated 
as heat, if the dielectric flux density reaches beyond the disruptive 
strength of the material, and in our modern high voltage transmission 
lines we have closely approached this limit. In the field of mag- 
netism, the phenomena of hysteresis represent such an irreversible 
process. So also the ageing of many kinds of magnetic materials, &c. 

The second important field of investigation is the study of the 
transients. Transients are the phenomena by which stored energy 
adjusts itself to changed conditions of the system. Most of our 
electrical engineering theory deals with the steady flow of electric 
power, by direct or by alternating current. But accompanying the 
flow of electric power is a storage of electric energy in the magnetic 
and in the dielectric field of the conductor, and any change of the 
circuit conditions, any change of current and of voltage, thus usually 
involves a change of the stored magnetic and dielectric energy. 
Since a change of stored energy cannot occur instantly—as this would 
represent infinite power—a transition period thus must intervene 
after every change of circuit condition, that 18. an electrical transient 
occurs. When the electric systems were small, these transients 
usually were of negliglible energy ; but with our modern huge sys- 
tems, the stored energy is such that the transients frequently may 
reach destructive powers, and therefore their study has become of 
great industrial importance. 
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SOME ALLOYS FOR PERMANENT MAGNETS.* 


BY C. F. BURGESS AND J. ASTON. 


In the investigation of electrolytic iron and its alloys, carried out at 
the University of Wisconsin, under agrant from the Carnegie Institu- 
tion at Washington, tests were made of th» magnetic qualities of all 
samples. Among these, many showed low permeabilities and high 
coercive forces suggesting their utility for permanent magnets, 
rather than as electromagnetic material. Upwards of 100 samples 
were tested for this feature; all the bars contained chromium, 
manganese, molybdenum, nickel and tungsten as binary alloys, or in 
various combinations together or with other elements. Much 
information regarding the best steels and th2 best treatment for per- 
manent magnets has undoubtedly been accumulated by the manu- 
facturers and users of such material, but is held as a trade secret ; 
and published data along these lines is very meagre. Again, such 
publications deal largely with the study of the critical points of the 
steels, with the view to determining the proper heat treatment to give 
them for the best service. 

The tests hore recorded are for the most part on carbon free alloys. 
The results are mainly of value, therefore, as indicating the influence 
of the various elements in inducing the conditions necessary for a 
good permanent magnet. They were made upon an Esterline per- 
meameter, an apparatus giving directly the flux density in the bar 
under test for any impressed magnetising force. It consists of а 
small dynamo, driven at predetermined constant speed. The test 
bar forms part of the magnetic circuit of the generator, and can be 
subjected to magnetising forces of varying degrees. Tho flux density 
in the bar, being directly proportional to the voltage set up, can be 
read off on a properly calibrated millivoltmeter. 

It is not necessary to make а complete magnetisation curve in 
testing material for permanent magnets. Th? desirable feature is to 
have as high a residual magnetism as possible, or, better, to have a 
high retentivity after some disturbing factor his tended to destroy 
the residual magnetism, together with a high coercive force to resist 
the tendency towards this loss of th» magnetic flux. The method of 
procedure was as follows: Th? bar was inserted in the permeameter, 
the magnetising force H was raised to the maximum of 200 and the 
density Bmax. was recorded, Н was decreased to zero, and the 
retentivity В, noted; next the coercive force H., necessary to 
reduce the retentivity to zero, was determined. Similar readings 
were taken for the reverse magnetising forces, and the average of 
these positive and negative readings of Вых, B,4 and H. for 
each bar was recorded for comparison. In fact, the whole operation 
18 identical with the taking of a hysteresis loop, in which only the few 
Teadings noted above were recorded. | 

The bars were tested as forged, and after water quenching at 

1,000°С. То prevent oxidation of the samples while heating them for 
quenching, a barium chloride bath was used. The quenching at 
1,000°C. may not have brought out the best qualities of some of the 
bars; but it was deemed the best general treatment, since with so 
many bars under test it was impossible in this t.search to subject 
each sample to tests for its critical points and special conditions of 
heating. 
№ In addition to the general test noted above, all bars which showed 
a fair retentivitv and a coercive force above H,— 30 were subjected 
to a test for their stability or th^ir ability to hold residual magnetism 
after shock, For this test the bar was subjected to the maximum 
magnetising force of H,=200, and th» retentivity noted when this 
magnetising force was reduced to zero, The bar was then removed 
from the machine, subjected to the disturbing factor, and the reten- 
tivity again recorded after reinserting the sample in the permeameter. 
The two means commonly employed in practice for seasoning per- 
manent magnets were used—namely, jarring or rapping the bar, and 
boiling. For the latter treatment. each bar was inserted in a piece 
of wrought-iron pipe, which served as a shield to prevent the mutual 
influences of the magnetic fields. and boiled in water for three hours. 

À large number of comparative trials of the rapping and boiling 
treatments showed them to be practically equal in their effect, and 
because of the simplicity of the former, it has been resorted to in the 

later tests. However, should the material be very brittle, it would 
be safer in practice to use the boiling method. 

The alloys tested are divided into five groups, according to their 
content of chromium, manganese, molybdenum, nickel and tungsten, 
either alone with iron, or together with iron and any other elements 
except the above five; in addition, a sixth miscellaneous group in- 
eludes materials of various compositions in which more than one of 
the above five metals are present. The results as a whole showed a 
wide variation in the physical and magnetic hardness of the various 
bars, not only before quenching. but afterwards as well. Also, it 
appeared that the effect of quenching was varied in its results, with 


* Abstract of a Paper read before the American Electrochemical Society. 


with a tungsten content varving from 0-93 to 23-87 per cont. 
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either increase or decrease of coercive force, or with no material 
alteration. However, it appeared that where marked changea were 
the result, it was generally with an increase of magnetic hardness. 

Chromium.—In the chromium group, it appears that this element 
alone, even in percentages as high as 16-65, does not result in bars of 
high coercive force suitable for permanent magnets, even after 
quenching at 900°С. Апа the coercive force was no higher with 
large than with small chromium additions. A large number of 
chrome-silicon alloys were tested, and in practically all cases the bars 
were relatively soft and of low coercive force in the forged condition. 
The coercive forces in all but two instances were well below 30, and 
the alloys were thus unsuited in this state for permanent magnets. 
In these two instances but little change resulted on quenching ; but 
for the other bars, quenching resulted in à marked increase of coer- 
cive force; and with the accompanying relatively high retentivities, 
these materials were well adapted for permanent magnets. The best 
alloys seemed to have about a medium chromium content (5 or 6 per 
cent.), since then the retentivity was high and the coercive force great 
enough to ensure stability. 

The addition of vanadium also seemed to be very beneficial, 
although in this case the raw forged bars were especially hard, and 
the coercive forces were high initiallv, and suffered but little change 
in quenching. Here, again, the best results seem to be gained with 
medium chromium content, because of the higher retentivities. In 
a few instances, carbon was present, together with vanadium and 
silicon. Th» materials showed hardening upon quenching. but the 
magnetic results were no better than where there was no carbon. 

Summarising, it may be said that the addition of chromium alone 

to carbonless iron will not result in a material suitable for permanent 
magnets; but that the further addition of 0-75 to 1 per cent. of 
silicon or 0-3 to 0-5 per cent. of carbon to 5 or 6 per cent. of chromium 
is highly beneficial, and gives an alloy very suitable for this class of 
service. 
'- Малдапеве.— According to the classification adopted, the only 
manganese alloys falling in this group were of a series in which man- 
ganese alone in varving amounts had been added to the iron. In the 
raw forged condition, the coercive force increased, with a corre- 
sponding decrease of retentivity, for each increase of manganese 
content, until at 10-41 per cent. Mn the alloy was non-magnetic. А 
bar with 10 per cent. of manganese had the high coercive force of 90-1, 
but the retentivity was too low for permanent magnets. "The most 
satisfactory bars were two with 4-51 and 6-0 Mn, where the reten- 
tivities were fairly high and th» coercive forces great enough to ensure 
stability. But three bars were tested after quenching, and the result 
was а decrease of coercive force, à peculiarity corroborated by other 
tests upon this series. | T 

Molybdenum.—Of the entire set of this series of alloys, only 
one was magnetically hard in the forged condition ; this was a bar 
of composition 8Mo, 0-3У, 0-6C, which had the high retentivity of 
9,200 and the fair coercive force of 39-0. In th» quenched condition, 
there was practically no change in any of the carbon free alloys. But 
in four cases where carbon was present the quenching resulted in 
physical hardening of the bars, and they became very fine materials 
for permanent magnets, with exceptionally high retentivities and уегу 
good coercive forces. In one case, a bar with 4Mo and 0-6V attained 
a good coercive force; whether thia was due to absorbed carbon is 
problematical. If the magnetic hardening took place without the 
aid of carbon, it would indicate that the proper conditions of tem- 
perature, &c., might have the same effect on the other molybdenum 
alloys. "Thisis merely conjecture, however. and the tabulated results 
showed no hardening effect of vanadium, such as was noted for the 
chromium alloys. 

Nickel.—In the binary alloys of nickel and iron, increase of nickel 
caused a decrease of retentivitv and increase of coercive force, until 
at about 26 per cent. of nickel the material was non-magnetic. 
Beyond this percentage, the magnetic properties were restored. the 
alloys being of rather high permeability and low coercive force. 
Quenching at 900°C. invariably greatly decreased the coercive forces, 
so that none of the binary nickel allova can be considered suitable for 
permanent magnets in the quenched condition, either because of low 
coercive force or because of low retentivity where the coercive force 
is ample. The addition of vanadium resulted in increased magnetic 
hardness, which was again increased by quenching. "The most satis- 
factory bar was опе with 10Ni and 0-6V, which in the forged condition 
had a retentivity of 9,900 and a coercive force of 32-6; both values 
were Slightly lowered by quenching. One bar with 10Ni, 25i. 1C had 
a fair retentivity of 6,800 with a high coercive force of 62-0 in the 
forged condition ; but after quenching it became almost non-mag- 
netic. The nickel alloys as a whole, therefore, cannot be regarded as 
satisfactory materials for permanent magnets. In this case, as noted 


for chromium, the vanadium seems to act as a hardening agent. 


Tungsten.—Seven binary alloys of tungsten and iron were recorded, 
In no 


p 


136 


instance was the coercive force high enough to make them suitable for 
permanent magnets ; and quenching had but little effect, usually re- 
gulting in a decrease of coerciveforce. For the two alloys, where there 
was an addition of vanadium, one bar, with 4W and 0-4V, became, 
after quenching, an exceptionally good permanent magnet, with а 
retentivity of 11.300 and coercive force of 43:8 ; on the other hand, 
another sample, with 7W and 0-3V. experienced but slight increase of 
hardness. А bar with 5W and 0-5C became noticeably harder 
after quenching. with increase of retentivity and coercive force to the 
high values of 11.700 and 59-0. Four other bars were good for per- 
manent magnets as forged, and there was a marked hardening due to 
quenching. Summarising. the binary alloys of tungsten and iron are 
not satisfactory for permanent magnets. The addition of vanadium 
may be beneficial, and the addition of carbon certainly is. There 
were in this series some highly satisfactory alloys ; of those worthy of 
particular mention, however. all but one contained carbon. 
Miscellaneous.— This miscellaneous group: included such a large 
number of combinations of these several self-hardening alloys that a 
systematic discussion of the results is difficult. Of the 51 bars here 
grouped, almost two-thirds were good materials for permanent 
magnets. Th» effect of quenching was somewhat varied; in 13 
instances there was a considerable increase of coorcive force. in 30 
cases but little change. and in six instances a marked decrease. In 
four cases bars which were originally poor became of fair quality after 
quenching ; and in numerous instances the quality of fair materials 
was greatly improved ; in no case. however. has quenching resulted 
in a bar of fair quality becoming poor material for permanent mag- 
nets although at times the quality was better before quenching than 
after. One of the most striking features noted was the detrimental 
effect of the additions of nickel, with its tendency towards non-mag- 
netic alloys. In all cases where the material was classed as поп- 
magnetic, or where it was worthless for permanent magnets because 
of very low retentivity. there was a considerable amount of nickel 
present. Of the 17 bars of poor quality for permanent magnets, 12 
had nickel ; and of the tive bars without nickel, the quality was poor 
not because of a tendency towards being non-magnetic, but because 
the coercive force was too low. Several bars of nickel with chromium, 
with molybdenum or with tungsten, had fair retentivities together 
with high coercive forces. The various combinations of chromium 
with molybdenum or tungsten, either alone or with additions of 
silicon, vanadium and carbon, gave generally satisfactory results. 
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In fact, it is difficult to point out any preferable combinations of these : 


various self-hardening elements beyond the caution to keep nickel 
out of the alloy. Of particular quality may be mentioned the follow- 


ing :— 
Bar. Composition. Bret. H.. 
136M 5Cr 3Mn 4Mo ISt 11,350 558 Аз forged 
136V 10Ni 5Mo 10,150 367 , 
150C 2Cr 10Mo 0-5C O3V 10,500 78-0 Quenched 
155Y 10N15W 10,300 35:2  ,, 
156A IMn 2Mo 10,500 ... 39:6  ,, 
155Р 1Мо 10Mo 0.5С. 10,750 ... 58:4 p 


Strange to sav. two of these alloys have a high nickel content, but 
they may be put down as exceptions to the general rule. The values 
given above indicate а very high standard of material for permanent 
magnets. 

Summarising, it may be deduced from the above tests that chro- 
mium, manganese. molvbdenum and tungsten are the important 
additions in the manufacture of steels for permanent magnets ; but 
the presence of some third clement is necessary. While carbon is 
beneficial, it is possible to obtain highly satisfactory materials either 
by various combinations of the above four elements or by suitable 
additions of silicon or vanadium, the latter, in particular, being very 
desirable. Also, suitable materials may be made which will require 
quenching, although in this case carbon is most beneficial; or, if 
desired, equally satisfactory results may be obtained without. 

Stability.—As mentioned previously in the general discussion of 
the tests for permanent magnets, a better indication of the value of 
material for this service is obtained by a stability test which gives the 
residual magnetism after shock. In our tests the rapping method 
was used, the details being given above. Those bars were tested 
which showed a coercive force above 30, either before or after quench- 
ing, this being considered the minimum value at which permanence 
might be expected. The figures of interest are those for the reten- 
tivity Biot, after rapping; they show the marked decrease of the 
residual magnetism due to shock, a decrease averaging about 50 per 
cent., but varying according to the coercive force of the material 
under test. As a result of these testa, it appears that for the investi- 
gation of materials for permanent magnets, this stability test gives a 
very satisfactory indication of the quality. In addition, of course, it 
would be necessary to test the ageing qualities, or the ability to retain 


this residual magnetism for long periods of time, and under working 
conditions. 
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VARIATION OF THE RESISTANCE OF SELENIUM 
WITH THE E.M.F.* 
BY J. LUTERBACHER. 


W. G. Adams found during his experiments on crystalline selenium 
that the resistance of a selenium “ cell " varies with the]E.M.F.‘to 
which it is exposed, and that, in general, the resistance decreases as 
the E.M.F. increases. This effect is examined in detail in the present 
Paper, with a special consideration of the alternate-current!re- 
sistance. 
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Fic. 1.—VorTaGE EFFECT IN SELENIUM. 


[n all the tests the variations due to illuminations and heating were 
eliminated by keeping the cells for several days together at à tem- 
perature of melting ic? and in absolute darkness. 

Most of the cells examined were of the Shelford-Bidwell pattern. 
To these was added a Ruhmer cell of the glow-lamp type. * 

The cooling was carried out by enclosing the cells in a watet- 
tight brass box containing a piece of calcium chloride for absorbing 
traces of moisture. The box was then surrounded by 10 kg. of 10 
in small pieces, which was renewed as found necessary. 
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Tig. 2.—VoLTAGE EFFECT COMPARED WITH JOULEAN Heat. 


The following questions were investigated : tly 

1. Is the resistance as measured with a small E.M.Z. permanen, 
affected by a high E.M.F., or only temporarily ? RE NUN Pi 

2. Has the effect the same direction in all cells, and is it горна 
tional to the E.M.F. ? ; 

3. Is the effect the same for direct currents аз for alternating 
currents ? 

4. Is the photoelectric sensitiveness of the cells affecved by 
ment with high E.M.F.s ? 

5. Is the decrease of resistance due to th? h»ating of the cell ? 


treat- 


* Abstract of an article in the “ Annalen der Physik.” 
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DUBILIER WIRELESS TELEGRAPH STATION AT 
SEATTLE. 


The author calls the effect studied the “ voltage effect ” or “ ten- 
sion effect " (Spannungseffekt). It had the same sense—that of an 
inorease of conductivity with rising E.M.F.—in all cells except one, 
which showed an inversion. 

The voltage effect is greater with direct currents than with alter- | 
nating currents. ‘There is in general no proportionality between the 
applied voltage and the voltage effect, a given difference in voltage 
being less effective at high voltages. The voltage effect is not in- 
etantaneous, nor does it disappear at once after taking off the high 
E.M.F. The time of recovery increases in general with the voltage 
and the time during which it was applied. The photoelectric sensi- 
tiveness is not affected in any way by the voltage effect. The latter 
may be connected with a polarisation in the direction of the current. 
It is not at all explained by the heating effect due to the current. 

The above are the main conclusions arrived at by the author. A 
number of interesting details are given. 

The Ruhmer cell was studied with direct currents from a battery 
of accumulators, the voltage ranging from 0-1 volt to 100 volts. 

The following table and the curve in Fig. 1 give the results :— 


А wireless telegraph station has recentlv been erected'by 
Mr. W. Dubilier on Puget Sound, near Seattle, U.S.A., and as 
the equipment is very complete the following details, which 
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| Period of recovery, 


E.M.F. volts. | Resistance, ohms. | minutes. 
01 | 658,200 | : EN 
1 | 617,400 | 20 eur мох E ANN 
537 513,900 20 | су Ni dV E мү — fh ok 
10 | 544,200 25 | ; "Нодиат: 44 ~ Shelton UC) 
20 498,200 | 20 ‚© QW at. ACL эф 
40 | 435,400 | 60 m ler’ YÑ >}, 
60 389,200 35 | y Mon В dX КВ) 
80 361,700 | 30 > wey ЖАЙ; NS "db 
100 | 329,800 35 EE. У S 8 Olympia 
у N м КА ы 


The curve is approximately a parabola. It differs from the photo- 
electric curve in not commencing as steeply as the latter. 

The light effect was studied both before and after these experi- 
ments, and showed no difference attributable to the voltage effect. . . : 

All the Gilthay cells showed a gradual rise of resistance in the dark. | have been placed at our disposal, will no doubt prove interest- 
In one of them this gradual rise continued for a month, during which | Ing to our readers. Аз the station was to have a world-wide 
the resistance rose from 135,400 to 228,000 ohms. This cell showed range, many points had to be considered in its construction, 
& sudden recovery after direct voltages up 
to 30, but not for stronger direct currents, 
пог for alternating currents. 

Another Shelford-Bidwell cell showed a 
curious anomaly in the voltage effect in 
the shape of a minimum resistance under 
35 volts, with a gentle rise towards 100 
volta, 

That the Joulean heating is not the 
Cause of the voltage effect is shown by the 
Aspect of the curves (see Fig. 2) which 


Fic. 1. 


/ GIRDERS | 
LAT TO GO INSIDE TIMBERS \° 


Show that the Joule effect increases very “E” IRON 
slowly at low voltages, whereas the voltage И 
PLATE RIVETED TO EACH 
CORNER. 


effect rises abruptly, even for alternating 
Currents. Besides, if the Joule effect were 
the Cause, there is no explanation for the 
difference between the direct current and 
alternating curves. 

„ On cutting off the voltage abruptly and 
detting the selenium cells discharge through 
the galvanometer, polarisations of 7 to 22 
millivolts were observed for a few seconds. 
The author suggests that this polarisation 
(always in the same direction as the original 
Current) may be much stronger when the 
Current is on, and may thus explain the 
Voltage effect. 
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„Electricity in a Lumber Mill. — The 

Electrical Review and Western Elec- 
trician ” gives an account of an electric- 
ally-driven' lumber mill at Brooklyn, 
U.S. А special feature is the use of 
band saws for nearly every cutting 
Operation, and each machine throughout 
the entire mill is driven by an individual 
motor, These mo:orsare of the squirrel- 
саре type and aggregate 950 н.р. During 


the past month the company has also | 
Placed in operation a sash and door factory equipped with 45 | such as high mast, large surface area, high altitude, and а 


newImachines, each one driven by Из own individual motor. | position near a satisfactory body of water. Many locations 
e motors are the same as in the mill, and aggregate 300 н.р. | on Puget Sound were investigated before"an'idealjspot was 
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finally found near Fauntleroy Park, approximately З miles | for mountains arise in nearly all directions to a height of 5,000 ft. 
from Seattle, 500 ft. above the sea level, on a sharp bluff | or more. The Sound, which varies in width up to 2 miles, is 
dropping into Puget Sound. Ain Fig.l shows the position with ! the only water outlet, as will be seen in Fig. 1. 

reference to Puget Sound, whilst B, 


C and D show Tacoma, Victoria and A р 
Tatoosh, all of which reported that К e 
they heard the wireless telephone 
from Mr. Dubilier's laboratory. The 
Tatoosh station, which is about 140 
miles over the Olympic Mountains, 
finds it impossible with 25 H.P. to 
communicate with the Bremerton 
Navy yard near Seattle in the day- 
time and very difficult at night: 
daily wireless telephonic communi- 
cation, however, is commercially 
held between A and B (Fig. 1). 
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Fic. 9.— AERIAL WIRE SYSTEM AND TOWER OF EXPERIMENTAL 
STATION AT ЗЕАТТЕЕ. 


CENTRE LINE -* 27” 


Fic. 8. 


After considering ard experimenting with the different forms The tower measures 3:0 ft. frem the bate, vivir g it a te 
of aerials, it was decided to adopt the umbrella tvpe, which height of 820 ft. above sea level; and, to, maké i «m for the 
was found most suited to overcome the surrounding conditions, aerial, wire system; 30 acres of high timber had to be clear 
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vht of 500k Numerous springs exist on the hill, and so it was possible to the timbers together from the inside and which were placed 

to 2 misa obtain а permanently damp ground. every 10 ft. Fig. 5 shows the bands bolted on the‘ outside"of 
the timbers and used for the guys, these being placed 80 ft., 


Erection о} Tower.—Many original ideas were embodied in 
the design of this mast to withstand the high winds which 70 ft., 60 ft., 50 ft. and 40 ft. respectively from the base. 


occur during the winter season. It was necessary to make For hoisting the timbers, each successive timber was used 
the mast as flexible as possible and at the same time of the fora gin pole, and by means of a small engine hoist the work 
necessary strength. ' was done very cheaply and quickly. The beams were con- 


Fic. 10.—ViEW ОЕ OPERATING Room, ENGINE Коом AND ВАЗЕ ОЕ TOWER. 


nected to each other by in. iron plates and 8 in. bolts, as 


2 То, support the wooden structure а solid concrete base was 
shown in Fig. 4. The anchors for the guys were made of 12 in, 


imbedded in the ground to a depth of 8 ft., each side measuring ! 
7 ft. at the base and 5 ft. at the top, the total height being 6 ft. | beams 10 ft. long, and buried 10 ft. deep in the centre of 


Four reinforced steel rods 1] in. in diameter were imbedded in concrete. Through the | beams steel rods are twisted as shown 
the concrete, as shown at А in Fig. 2, which were used for the іп Fig. 6 and bolted, to which the guy wires are clamped. 
large bands to hold the base beams, as will be noticed from the The guy wires are broken at intervals with strain insulators, 
illustration. Eight beams were used, two being on each side | and vary from 1 іп. in diameter at the bottom to 1 in. at the 
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Fic. 11. — EXbPERIMENTAL WIRELESS TELEPHONE EQUIPMENT. 


of the square and bulied to the reinforced rods. These varied ` top, making six sets in all; and for each set four were used at 
in length, the first being 8 in. by 10 in. by 5 ft. high, the next right angles to each other. To prevent the twisting of the 
10 ft. high, the next 15 ft. high. &c., each one increasing by tower, they were connected to the steel bands, as shown in 
9 ft. up to 40 ft. Thereafter all the beams were made 40 ft. | Fig. 8. Fix. 7 shows the complete tower with guys, а view 
high, so that the same ratio for interlapping remained all the being given in Fig. 9. | VERS 
way to the top, no two joints being in the same place. | The Aerial Wire System.—The aerial wire system is of the 

| beams and girders were used to hold the masts together. | umbrella type, and is divided in eight sections, each section 
Fig. 3 shows the girders reinforced by angle plates, which hold containing eight wires and running out to smaller poles 120 ft. 
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high and 500 ft. from the base of the tower, in all containing 
about 40,000 ft. of stranded phosphor-bronze aerial wire, so 
-connected that each section or any number may be used at а 
time. 

Operating Room.—Fig. 10 shows the operating room at the 
base of the tower, the noise of the independent power plant, 
The building is divided into 


seen at the left. being excluded. 


Fic. 12.— TELEPHONE REPEATER USED AS TRANSMITTER. 


two sections, one for telegraph work and the other for telephone 
experiments. The telephone experimental room is shown in 
Fig. 11, and consists of a complete transmitting and receiving 
outfit, using the “ quenched arc" method. It was decided 
to name this the “ quenched arc," for it is neither a quenched 
spark nor an oscillation arc, whilst partaking of the nature of 


both. 


Fic. 13.—CoMPLETE Station, DUBILIER SYSTEM. 


The transmitter consists of a newly-designed oscillator. 
Condensers and tuning coils all meet in the box of the trans- 
mitter, shown in Fig. 11. A double-pole double-throw switch 


a a nnl 
SS 


is used for making the system direct or loose coupling, and a ' 
emall'aerial switch on top of the box for changing from trans- | 


mitting to receiving. By means of another switch on top it is 
possible to use the same transmitter with the addition of a 
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rotary gap as a musical note wireless telegraph system, any 
note being obtained by simply varying the speed of the motor 
running the interrupter. e 

Different telephone transmitters are being experimented 
with, good results having been obtained with six of the Ber- 
liner type connected in parallel and mounted on top of the box 
(Fig. 11). In the most recent experiments, however," the 
inventor, in conjunction with Mr. V. Laughter, has evolved а 
novel telephone repeater (Fig. 12), bv which it is possible to 
utilise large currents, the speaker using a simple low-current 
transmitter, as shown in Fig. 13. Ву this means it is possible 
to connect the wire telephone to the wireless, making the 
transmission of the voice partly bv wire and partly wireless. 
Several successful experiments have heen conducted along this 
line, and further details will be published later. 

The transmitter complete consists of the magnets wound 
with the 2-ohm windings and placed oppositelv with the 
diaphragms and carbon containing cup between. The dia- 
phragms are approximately 5 іп. in diameter and 5 in. thick. 
А hard rubber disc'is used to mount the diaphragms on, and 
is drilled with large-sized holes so аз to prevent “ air packing " 
or talking against one another. 

To make contact with the granular mass, circular rings of 
platinum are used, which are first soldered to the diaphragms. 
The platinum rings are drilled with small holes around the 
entire circumference so as to allow a free circulation of air, 
and through one of these holes the small inlet and outlet tubes 
are run, the contact being made in the centre of the granular 
mass. А mica disc is used to retain the granules in the 
chamber.* 

At present 35 н.р. is available, which will be made use of for 
the telegraph to communicate with a similar station in Alaska. 

The receiving apparatus consists of the variometer tuning 
coil, constructed so that the secondary revolves in the centre 
of the primary. This was found to give more selectivity than 
any coil yet tried, besides eliminating static interference. А 
detector box containing four different detectors—perikon, 
silicon, iron pyrites and galena—is used, and is arranged so that 
any detector can be used. It was found that good results сап 
be obtained with almost any form of crystal detector, using a 
battery giving 0-2 volts, the current being in the direction of 
rectification. A steel needle on carborundum floating in mer- 
cury seems to stand up longer under the strain and does not 
burn out, and from the experiments made it was found that 
the articulation is far superior with the carborundum detector 
than with any other. 


THE EFFECT OF;VARYING PROPORTIONS OF AIR AND 
X STEAM ON A GAS PRODUCER.t 


BY E. A. ALLCUT, M.SC. 


Summary.—The author's investigations, which were made опа = 
gas producer, were mainly with the object of determining the effec 
on its efficiency of varying proportions of steam. His results are 
compared with those of Bone and Wheeler. 


The experiments here recorded were performed on & small gaa 
producer at the University of Birmingham. The chief object of the 
research was to determine the influence of varying quantities a 
steam on the general working and efficiency of a producer plant o 
small size. The supply of air to the producer was, therefore, kept as 
nearly constant as possible in all the trials, while the steam supply was 
varied from nothing toa maximum of 1-14 lb. per Ib. of coal. Anthra- 
cite peas were used throughout the trials. The steam required ие 
generated within the producer, so that the general conditions closely 
resembled those under which a modern suction plant works ; the 
sole exception being that the air was forced into the ash-pit by a 
fan. A series of similar trials were performed in 1906 by Messrs. 
Bone and Wheeler, on a 2,500 н.р. gas plant. 


* See Tae ELxcrTRICIAN, Dec. 13, 1910, pp. 462-3. ca] En: 
+ Abstract of a Paper read before the Institution of Mechanica 
gineers. 


t * Journal," Iron and Steel Institute, 1907, No. 1. | 


-—— .- 


p mna 
p" onn 


The 
ducer ; 
it eunt 
еген 
ее 
yer lh, 
al | 
pera 


5: 


~ 
ER A NI yy AE CRT o o ЕРЕСИ л са 
seni C ae RO emg = ДОУ In I 


MM Ц 
——ы=— 


ШУУ 
end of the Yu 
b 
2 eXperiners.! 
SIX of the te. 
L Top of er 
o huwepo by, 
«has evolat, 
IS poset: 
[ hwe 
ti It Is pus 
s. ШАКЫ t 
partly ТЕА, 


vete] alu "s 


аә те 
vir with 
en, The as 
1 A mens 
AIMS ed. dr: 
атри 


apar rase 
артат 
ош t 
atior af à 
antle* tr 
rhe rp 


Y + 
Ко! 


deus 
[| |, | 


oe 
ae о» 
‘ Boe 


741 


THE ELECTRICIAN, AUGUST 18, 1911. 


* 


The author first discusses the reactions taking place in the pro- | large producers working on bituminous coal. It follows that there 
! ean be no advantage, but only loss, in pushing up the steam supply 


ducer and shows that the steam supply has an important effect, as 
it controls the temperature at which the reactions take place, and beyond 1} Ib. of steam per lb. of coal for large producers and about 
Jf these values are 


therefore the composition and yield of gas and the efficiency of the | 21b. of steam per Ib. of coa! for small ones. 

process. If the steam supply is increased above a certain amount | greatly exceeded. the increased supply of steam merely takes heat 

per lb. of carbon, the temperature and efficiency of the plant both | from the producer and loses it in the washer. The presence of such. 
If, on the contrary, the supply is cut down too low, the tem- : excess of stem Ваз, of course, an effect in keeping down the tem- 


fall. 
perature rises, gives bad working and increased heat losses, and yields perature of the producer. and this is advantageous when it is desired 
| to recover ammonia from the gas, but in all other cases such excess 


is harmful, as it has been repeatedly shown that large quantities of 
steam are not necessiry for the prevention of clinkering. The low 
| percentage of hydrogen in the gas is due to the large quantity of air 
' which had to be used to keep the vaporiser at a sufficiently high. 
temperature to supply the necessary amount of steam, owing to the 
inefficiency of the interna] steam coil. | 
The most significant result of these trials is that the percentage of 
CO, remains practically constant, in spite of the increasing feed of 
The high content of CO, in the trials where little 
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создам. —— uS NEHMEN dO ий = adio steam to the fire. | | | 
E >ш MM QE | ог no steam is supplied, is due to a leakage of air through cracks in 
u Cart Monoxide $y = ee |  thelining. Eliminating the 7 per cent. of CO; in the first trial as 
| E c s P ^. ex олгов Иш due to this cause. it is found that the maximum rise during the 
ML Е pili. == к= = Sarbon Dioxide Whole of the trials is merely about 2:5 per cent. It would naturally 
005-2 =" 2.196: _ Mehano | be expected that the increased supply of steam would diminish the 
6 p LLLI COH temperature inside the producer, and result in the production of 
Wwe 01 v6 08 Го Li. ` inereasing quantities of CO,. This is admirably shown in the trials 


| of Messrs. Bone and Wheeler (the CO, is shown dotted, Fig. 1). 
Why does not the same rise occur in the author's experiments ? 
Readings taken show that the temperature kept fairly constant at 

| about 1.832°Е. for a distance of about 18 in. upwards from the grate, 


Water Fees per One Lb, Coal. 
Fic. 1.—Gases, COMPARISON wITH 1906 Tk;rs. 


а poor раз. [t was one of the objects of these trials to find the | 
proportion of air and steam that will give maximum efficiency. l and then falls rapidly to about 1.112°F. in the next 6 in. or so. The 

А description of the plant. which was made in 
the workshops of the University of Birmingham, is 
next given by the author. The washer, Fig. 3, is 
of novel construction. It consists of а cylindrical 
shell (18 in. diameter by 48 in. long), closed at the 
ends, and traversed bya shift strung with thin discs 
17 in. diameter. This shaft is rotated at 76 revs. 
per min. The dises are alternately pierced at the 
edge C, and the centre D, so that the gas is forced 
to pass in a zigzag direction from one end of the 
washer to the other. The washer is partly filled 
with water which is picked up by the small vanes 
on the dises marked C, and dashed intimately into 
contact with the gas. The large area of wetted 
surface thus presented to the gas makes this type of 
washer very efficient as a cooler. 

The reason for the adoption of a small plant was 
to enable it to be tested in a short time. The actual 
duration of each trial was four hours, but the plant 
Was run for some three or four hours in each case 


Secacn оп AB 
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ateady. 

The results of the tests are given in tables and curves. F ig. 1 entirely CO and hydrogen. There is above this about 6 in. or 7 in. 
herewith shows that the percentage of hydrogen in the gas does not of fuel bed in which the temperature is rapidly falling. This would 
mse with increase of water fed into the producer, when the latter have its due effect in re-forming the CO, if it were not so thin. The 

| shallowness of this comparatively cold laver of fuel does not allow 
| sufficient time for these reactions seriously to affect the composition 
t of the gas and the efticiency of the producer. 
| In a deep fuel bed, say 7 ft. deep, as in the producer used by 
Messrs. Bone and Wheeler, the first 2 ft. or so will form the zone of 
active combustion, but the thickness of the bed of cooler fuel above 
will much more seriously affect the composition of the gas. In 
| fact, the amount of CO, in the resulting gas will simply be the result 
of the reactions corresponding to the mean temperature of the belt 
| above the zone of active combustion, and to the time during which 
| the gases are in contact with the coal in that belt—that is, it will 
| depend upon the depth of fuel in the producer, beyond the zone of 


Water dieo: piv per L, Coul 


active combustion, and the velocity of the gas. This shows that in 
producers which have a shallow fuel bed, provided there is no 
leakage, there need not be more than 2 per cent. or 3 per cent. of 
CO, present in ths gas. If more than this quantity is present, it is 
due either to leakage or to the use of too great a quantity of air for 
the size of the producer. In the latter case, the velocity of air 
through the fuel is high, and some of the CO, formed by combustion 
exceeds 0-75 №. per Ib. of coal. This corresponds to the decom- | in the active zone escapes reduction to CO. The depth of the fuel 
position of about 72 per cent. of the total weight of water fed in the | bed should therefore be cut down to the lowest value consistent with 
producer. This result is very important, as it shows that the maxi- | practical working. In large producers a deep fuel bed is necessary, 
mum amount of steam that can be decomposed bv anthracite at a | as the larger sizes of coal used in them do not pack as well as the 
temperature of about 1.832°F. is about 0:535 lb. of coal (Fig. 2). | smaller pieces, and the distribution of air across the section of the 
Referring to the curve of Messrs. Bone and Wheeler (shown dotted | fuel-mass is apt to be irregular. In such cases it might even pay to 

in Fig. 2), it appears from the flattening of the curve that this maxi- have а secondary air supply admitted some distance above Es grate. 

mum is in the neighhourh»od of 0:625 Ib. of water per lb. of coal, for This would have the effect of introducing another zone of active 
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before any readings were taken, to enable the conditions to oecome first 18 т. may be termed the zone of active combustion, where, 
owing to the high temperature, the gases produced are [almost 


142 


. THE ELECTRICIAN,- AUGUST. 18, ‹1911. 


combustion, in which the heat evolved by the combustion of the 
secondary air to form carbon monoxide, would be available for 
reducing the CO, coming from the grate. The depth of the cool 
layer of fuel above the active combustion zone would thus be reduced, 
and the re-formation of CO, would be greatly diminished. 

The calorific value was found to reach a maximum at 0:7 Ib. of 
‘water per lb. of coal, and the maximum yield of gas to be at about 
the same point. The efficiency of the producer (the ratio between 
the heat generated which does useful work outside the producer 
ateelf, and the total heat in the coal used) rose from 48 per cent. with 
no water to 75 per cent. at 0'75 1b., decreasing again above this 

int. 

The highest temperature of the gas leaving the producer was 
attained where no water was fed into the vaporiser, being about 
760^F. А steady fall was maintained with the increase in water- 
feed until at about 0-7 lb. water-feed the temperature was about 
560°F. After this, the temperature remained fairly constant. 

The efficiency was found to be proportional to the ratio (oxygen 
án steam)/(oxygen in air), up to a ratio of 0°65, after which it bends 
sharply and becomes inversely proportional to that ratio. The 
down grade of the curve is almost exactly parallel to the results 
obtained by Messrs. Bone and Wheeler. It appears from this, that 
the increased supply of steam beyond the point of maximum effi- 
ciency causes a decrease in efficiency proportional to the ratio 
(oxygen in steam)/(oxygen in air) This decrease, in the case of 
these two producers, is the same for equal rises in the value of the 
ratio. Whether this also holds for other producers can only be 

determined by further investigation, but the fact that it is the same 
for two producers that are so different as these are appears to be 
eignificant. 


INVESTIGATION OF THE ELECTRICAL STATE OF 
THE UPPER ATMOSPHERE.* 


‘BY A. J. MAKOWER, M.A., W. MAKOWEB, M.A., D.SC., W. M. GREGORY 
AND H. ROBINSON. 


The present experiments were undertaken during August, 1910, 
to investigate the electrical state of the air at different heights above 
the ground by mans of kites and balloons, and form a continuation 
of those carried out in the two previous summers at Glossop. By 
the kindness of Mr. C. J. P. Cave, who put his kite station at Ditcham 
Park, near Petersfield, in Hampshire, at our disposal, we were enabled 
to make observations above ground which, although somewhat 
undulating, approximated more nearly to flatness than at the Glossop 
kite station, situated in the most hilly part of the Peak District. 

The method of carrying out experiments was similar to that 
already described, and consisted in flying a kite or, in calm weather, 
8 balloon attached to a steel wire. For measuring potentials the 
-wire was anchored to long ebonite insulating rods, strong enough to 
take up the pull exerted, and an electrical connection was made by 
means of & wire supported by long ebonite insulators and running 
through glass tubing to one pole of a Kelvin-White high potential 
electrostatic voltmeter, the other pole of which was connected to 
earth. The potential taken up by the kite was read directly on the 
voltmeter. The wire which was used was divided up into a number 
of sections connected together by spring hooks, so that various 
lengths could be detached from the winding drum, in order to obtain 
readings at different heights. The height above the ground was 
.determined by measuring the length of wire let out, and the angle 
of the kite above the horizon, and also from the readings of a self- 
recording aneroid barometer sent up with the kite. The potential 
recorded by the voltmeter was assumed to be that of the air sur- 
rounding the kite or balloon. The validity of this assumption has 
.already been discussed, and it seems probable that it is not far from 
the truth. 

After each observation of the potential а measurement was made 
of the current that flowed down the wire when it was earthed through 

a suitable galvanometer. Om one occasion a high resistance of 
.oadmium iodide dissolved in amyl alcohol was inserted in series with 
the galvanometer. From the reduction thus produced in the current 
flowing through the galvanometer, it was possible to form an esti- 
mate of the resistance of the air from which the kite was collecting 
electricity. With the kite at а height of 1,400 ft. it was found that 
the resistance of the air was of the order 1,000 megohms, a number 
which confirms the estimate made in a previous Paper. In order to 
get some indication of any variations of the electrical state of the 
atmosphere during the ascents, which sometimes lasted several 
hours, measurements were made of the potential gradient near the 


. Abstract of a Paper read before the Royal Meteorological Society. 


ground with a radium collector in the usual manner. Although the 
observations taken in this way just: before and just after an ascent 
were of use, it was found that readings taken while the kites were in 
the air were useless, as the potential gradient over the ground was 
completely changed by the presence of the kite; this was made 
evident by the fact that the readings obtained for the ground 
potentials were found to vary considerably when the kite-wire was 
alternately insulated and earthed. 

The resulte of the experiments are given in curves and tables in 
the Paper, the potential gradients being much steeper on some days 
than on others. Furthermore, considerable variations frequently 
oceur on the same day. A typical curve is given in Fig. 1. 

With a view to ascertaining the rate at which an ascending or 
descending balioon acquires the potential of the air surrounding it, 
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measurements were made of the time taken for the kites or balloons 
to take up the potential of the air; such observations afford an esti- 
mate of the rate of charging up of a balloon suddenly raised to the 
altitude at which the experiment is being made. The collecting area 
of the sails of the large kites used by us was about 150 sq. ft., and 
that of the small kites about 100 sq. ft., reckoning both sides of each 
sail as available for collecting electricity, and that of the balloon, 
which was of gold-beater’s skin, about 150 sq. ft., so that the 
collecting areas were small compared with that of a balloon for 
carrying passengers; but since the rate of charging up is probably 
proportional to the collecting area and inversely proportional to the 
electrical capacity, which is proportional to the radius of the balloon, 
the rate of charging up would be directly proportional to the radius 
of the balloon, and our measurements therefore give a lower limit 

to the rate at which a large balloon would acquire the potential of 

the air under similar circumstances. Two typical curves are shown 
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in Fig. 2. It may be assumed that the rate of charging up of the 
balloon at any instant is proportional to the difference of its poten- 
tial from that of the surrounding air. Оп this assumption the 
potential of the balloon at any moment will be given by the equation 
V—V,(1—e-^), where V is the potential of the balloon at any 
moment, V, the potential of the surrounding air, { the time їп 
seconds reckoned from the beginning of the charging, and ^ è 
constant. Investigation showed that the charge acquired was an 
exponential function of the time in agreement with the above 
assumption. The value of ^ ranged from 0-06 to 0-25. | 

Аз а rule а kite acquired its charge considerably more rapidly 
than a balloon. This fact suggested that the rate of charging UP 
depended on the strength of the wind, for it was only in very calm 
weather that balloon ascents could be made. 
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Experiments on the electrical state of the upper atmosphere have 


now been carried out by us during three consecutive summers, and 


it appears that results of considerable interest are obtainable by 
the methods employed. The problems of atmospheric electricity 


are, however, so complicated and seem to depend on so many con- 


ditions, that there is little hope of arriving at an understanding of 


the different influences at work by intermittent experiments. 


Recording instruments were attached to each kite or balloon to 


register the barometric pressure, the temperature, the humidity, 
and the wind velocity; but we hive not considered it to be useful 


to publish these records, as we hive been unable to establish any 
connection between these factors and the electrical conditions of 


the atmosphere. No doubt continuous observations similar to these 
deseribed above conducted over prolonged periods would reveal the 
causes producing the large variations occurring in the electrical state 
of the atmosphere, and it is to be hoped that experimenters will be 
forthcoming who will be able to devote the necessary time to bring- 


ing such an investigation to a successful issue. 


OPERATION OF TRANSMISSION SYSTEMS. 


А% the recent meeting in New York of the National Electric 
Light Association an interesting informal discussion took place 
on this subject. "The following abstract is based on the account 
of the meeting given by the “ Electrical World ” :— 

Мг. Max HEsGEN said that the most important factors in securing 
uninterrupted service on transmission systems were stated to be insula- 
tion, mechanical strength, general design of svstem and operation. He 
claimed that the factor of safety in the insulation of transmission systems 
as now employed was too low. For a 100,000-volt system the safety 
factor should not be less than three, for 50.000 volts it should be four, and 
for 20,000 volts it should be five. He considered that for all electromo- 


tive forees above 20.000 volts the suspension type of insulator was far 


preferable to the pin type. When the suspension type was employed no 
difliculty was encountered in obtaining the factors of safety mentioned 


above. He thought too much attention could not be paid to the mecha- 


nical strength of a transmission line where continuity of service was 


essential, Any wire larger than No. 6 gauge should be stranded ; the 


6-wire stranded conductor with а hemp centre exposed more surface to 
wind and ice than did a 7-strand conductor of equal conductivity, so that 
the advantage of having all the wires subjected to the same stress was 
more than counterbalanced, and the 7-wire strand was altogether pre- 
He said that the clamps for suspension insulators should be 


ferable. 
connected to the insulator by a hinge joint so that there would be little 


tendency to bend the wire when the insulator pulled in a direction other 


than perpendicular to the wire. Transmission lines feeding energy to an 
important load centre should be in duplicate or triplicate. They should 
preferably follow different routes, but where this was impracticable the 


different lines should at least be mounted on separate poles spaced far 


enough apart to prevent the possibility of one line interfering with another. 
All lines should be sectionalised by means of outdoor air-break switches, 
with a cross-over switching station at the middle of the line equipped 
with switches во arranged that one-half of either line might be cut out and 
the remaining section continue in operation. In any case where two or 
more lines supplied energy to the same point, the incoming lines should 
be controlled by reverse-power relays. Troubles from lightning could be 
guarded against by high insulation, the installation of one or more over- 
head earthed wires and the use of electrolytic arresters. Continuity of 
service depended equally as much on good operators аа on good appa- 
ratus. In large systems all operations should be controlled by one man 
who had the position of load dispatcher. The importance of systematic 
patrolling of the line should not be overlooked. 

Mr. J. P. JoLtyMAN (Western Power Co., San Francisco) in a written 
communication claimed that in order to eliminate interruptions to service 
the power houses should be built on the unit system, only such cross- 
connections being used as were absolutely necessary for proper flexibility. 
It was especially essential that all apparatus which might need imme- 
diate attention in the event of trouble should be within the reach of every 
man. Relays should be used sparingly, if at all, because the power-house 
circuits must not be disarranged by any ordinary disturbances which 
might come in from the transmission system. The transmission line 
should preferably be constructed in duplicate on separate poles. In ease 
only one pole line eould be erected the arrangements should be such that 
one circuit might be kept in operation while the other was undergoing 
repairs. [In order that trouble originating on one distributing line might 
not interfere with other feeders, fuses or relays were necessary оп the 
distribution cireuits radiating from sub-stations.. 

Mr. В. N. KeLSCH in a written Communication claimed that the most 
successful method of obtaining continuity of service from the high-voltage 
transmission line was to use the same factor of safety on the line as was 


now employed in the power house with its reserve generators, duplicate 
A hich factor of safety 


bus-bars, extra exciters, spare transformers, бе. 
Too much economy 


in the insulation was of the greatest importance. 
had been practised in the purchasing of insulators in the past ; there were 
numerous transmission lines in operation to-day that should have a factor 
of safety in the insulators three times аз great as at present. 


Мг. W. М. Ryerson (Great Northern Power Co.) expressed the opinion 

that too much insulation might prove disadvantageous in low-voltage 
work. 
Мг. Е. B. H. Рахе (Niagara, Lockport and Ontario Power Co.) re. 
marked that troubles on transmission lines were frequently hard to locate 
although easy to correct after being discovered. He mentioned the fact 
that certain line patrulmen now made use of automobile or bicycle head 
lamps in patrolling the line at night. 

Mr. В. F. Pearson (Southern California Edison Co.) stated that it had 
been found necessary to subdivide the 118-mile 75,000-volt transmission 
line in order to continue operation in case of failure to any one part of a 
circuit. He called attention to a peculiar fault of pin-tvpe insulators 
upon which cracks developed on the interior petticoat, attributable pro- 
bably to excessive temperature. — Difficulty had been encountered with 
the pin type of insulator construction on account of birds standing on the 
steel cross-arms and stretching their wings to reach the live circuit above. 
This trouble could be overcome by the use of the suspension type of insu- 
lators. The interruptions to the Kern River transmission line totalled 
160 in a year, most of which occurred during the spring season when the 
birds were more inclined to stand upon the transmission lines. 

Mr. J. В. MCKEE called attention to the fact that the limit of increase 
in voltage to a transmission system was set by the corona loss rather than 
by the amount of insulation employed. Experience would seem to indi- 
cate that at the high altitudes in Colorado, 100,000 volta was about the 
limit ; in Michigan, where a 110,000-volt system was operating without 
lightning arresters or overhead earth wires, no trouble was experienced 
from interruptions, probably on account of the excess of corona loss 
accompanving any abnormal increase in the voltage. 

Mr. G. H. WALBRIDGE said that most of the troubles encountered on 
the system of the Central Colorado Power Co. had proved to be mecha- 
nical rather than electrical. © Considerable trouble had been caused by 
the excessive wind velocities at the high altitude of 13,500 ft., at which 
a certain part of the transmission line was erected. 

Mr. E. L. West (Central Colorado Power Co.) remarked that, on account 
of the condenser effect, when an electromotive force of 100,000 volts was 
applied on the 190-mile transmission system, an electromotive force of 
150.000 volts was obtained at the farend. The clearance between wires 
had proved to be too small for the high altitudes encountered. By actual 
measurements made by Government officials, the wind velocity had been 
found to reach 165 miles per hour at the highest point of the transmission 
line. In order to prevent breakage of the transmission line, due to kink- 
ing. use was now being made of a flexible saddle for connecting the insu- 
lator to the line. The hemp-core, six-wire cable had proved satisfactory 
during the three years it had been in operation. 

Mr. Ryerson remarked that the hemp-centre cable used by the Great 
Northern Power Co. had been found in good condition after five years of 
service. 

Мг. В. С. Brack (Toronto Electric Light Co.) stated that the six-wire 
hemp-core cable employed between Niagara and Toronto had given no 
trouble during the five years of service; the only interruptions to the 
90-mile 60,000-volt transmission system had been those attributable to 
lightning. In May there were three interruptions, but in the previous 
nine months there was none. 

Mr. P. Н. Tuomas stated that the enormous currents produced on 
short circuit could be minimised by the use of series impedance combined 
with some automatic means of sectionalising the system. 

Mr. PEARSON remarked that such a scheme was used in Southern Cali- 
fornia. It had been found that the synchronous apparatus was not 


thrown out of step during short-circuits. 


PREVIOUS MAGNETIC HISTORY AS AFFECTED BY 
TEMPERATURE. * 


BY PROF. E. WILSON AND L. C. BUDD. 


It is well known that if а piece of iron be subjected to a considerable 
magnetising (previous history) force, and then be tested for permea- 
bility corresponding to a lower force, the permeability so obtained 
may differ widely from the permeability which would have been ob- 
tained had the material been previously demagnetised. The effects 
of previous magnetic history upon permeability and the dissipation 
of energy by hysteresis have already been studiedt at ordinary atmo- 
spheric temperature. The object of the present Paper is to examine 
the effect of variation of temperature upon the intluence of wide 
previous history. The material used has been in the form of rings 
built up from stampings of stalloy, which is an alloy of iron contain- 
ing about 3 per cent. of silicon, The stampings are about 0-42 mm. 
thick, and hive internal and external diameters of 32 mm. and 45 imm. 
Ring l was used for high temperatures, and had Из windings 
insulated by hind. with sheet asbestos. Ring 2 was used for low 
temperature, and had its windings insulated with silk. Particulars 
of the rings are given in the following Table :— 

The method of test employs a ballistic galvanometer, and the tem- 
peratures are based upon à measurement of resistance of the second- 

* Paper read before the Physical Nocletvof London; slightly abbreviated. 


{Хо т Journal". Enstitution of Electrical Engineers, Vol. ХХХ, 
t Prog, A, Vol. LANNE, p. I. 


E 


Part 170. р: 20, and Коу. Soc. ` 


uM 


8,000 


mr 


E TI EM Secondary winding: 
pi ‘Area of соге |. Primary |————————— 
| in 84. cms. | turns. o ‘Resistance in 
p NV Turns. ohms at 7?C. 
30 0-26 
47 1:66 


— (— 


РР 
Р Ar aw A 


“HEE 
TEZAT 
BRE i 


д: | / | 
и Yu. ЕЕ 
т" 

ЕЕ 
DLE 


00 


0 


8 B, 


3:8 


34 


30 


2:6 


ary windings, care being taken that the magnetising force thus em- 
ployed does not exceed the smallest reversal force used in the experi- 
ment. At atmospheric temperature and the temperature of liquid 

air the procedure was to determine the ordinary B—H curve after the 
material had been carefully demagnetised. This was done by gradu- 
ally reducing the primary current given by an alternator at a fre- 
quency of 50. When dealing with high temperatures the ring was 
placed in a furnace heated by gas, and as the temperature was not 
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absolutely steady in'any one] experiment, it was: necessury 40 
apply the previous history force immediately after taking the observs- 
tion on the demagnetised ring, and then to demagnetise again tee 
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the next point, and so on. In all the experiments & 070% 


history force of about 20 C.G. S. units was employed. : . ::.. 

Fig. 1 gives a set of curves taken at various temperatures with and 
without previous history. In every case the upper curve. was given 
by the demagnetised material, and the difference between it and the 
lower one is due to previous history. It will be seen that in liquid 
air the effect is most marked, and that it becomes smaller as the tem- 
perature increases. The material becomes non-magnetic at about 
850°C., and regains its magnetic quality on cooling. at 830°C. 16 
seems safe to conclude that just before the temperature at which it 
becomes non-magnetic is reached the previous history effect = шы 
vanished or become very small indeed. 

In Fig. 2 the ratio of the magnetic inductions B: B, for a given 
value of the reversal force H, with and without previous history, is 
given. Аз received from the makers the material of ring 1 gives, at 
atmospheric temperature, сигуе 1. Atmospheric temperature curve 
2 was obtained after heating to 670°C. and allowing the material gre- 
dually to cool. It will be seen that previous history effect. 18 con- 
siderably greater after the specimen has been heated, and the other 
curves also confirm this, the increase being due primarily to а dimi- 


.nution. of the permeability after application of previous history. 


With regard to the cooling experiment and ring 2, the curves in dd 3 
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show that after the material has been cooled in аш air, the ай 
vious history effect at atmospheric temperature із greater г than о 
first received, the increase being due to increased permeability i ш 
in the demagnetised condition. In spite of this, the effect of ео 4 
history is greater at the temperature of liquid air than at atmosp eri 
temperature and it is less at high temperatures. tic 

The conclusion is that: the influence of large previous ЕЕ 
history in ө 3 per cent. silioon alloy of iron is seriously affected by 
variation of temperature, being largest at the low temperatur, 
and ultimately becoming very small, if mot vanishing, 8t the th 
near which the material becomes non-magnetic. In addition, in 
heating and cooling have permanent effects upon the d 
quality of this alloy. Previous heat treatment Дав also to 
considered. 


VENTILATION OF TURBO-GENERATORS.* 
BY R. B. WILLIAMSON. 


It is now universal practice to make turbo-generators em 
enclosed and to obtain the cooling by forced air circulation. ч 
enclosing the generator the air currents can be more effectively 
directed to reach the parts where heat is generated and at the ы 
time the noise is greatly reduced. The enclosed machine also ES 
the advantage that air can be piped to it from outside or from other 
sources and discharged into the station, basement or outdoors, 83 m 3 
be required. The heat units in the discharged air represent from 


* Abstract, based on PRA TAE the ‘ Electrical World " and te 
“ Electric Railway Journal,” of a Paper read before the Nation 
Electric Light Association. 
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per cent. to 6 per cent. of the total station output, and economy | Many different plans have been used for passing the required 
would dictate utilising these unite for some useful purpose, such ad | amount of air through the limited passages within the machines, 
pre-heating the air supplied to the boilers or maintaining a com- | but the usual practice is to set up the air circulation by means of 
fortable temperature.in a factory. Arrangements are being made to | centrifugal fans at the ends of tho rotating field structure. In some 
accomplish the latter purpose in a large glass factory now being | cases the air has been supplied by separate centrifugal blowers in the 
erected. Thegenerating station is located alongside of the factory and | same manner that is customary for an air-blast transformer. This 
the generators are arranged so that the air can be discharged either | arrangement is advantageous in that the fan can be designed for the 
upward or downward. In summer the air can be discharged upward | highest possible efficiency and the flow of air through the generator 
by removing & cover plate on top of the generator. In winter the | oan be controlled at will, but is slightly disadvantageous in inoreasing 
outlet at the top of the generator can be closed and the air discharged | the number of station auxiliaries. 

downward into а large duct from which it can flow into the factory. The major portion of the heat to be dissipated is produced in or 
The plant will ultimately have four 2,500 k.v.a. unita, so that between | at the stationary armature core. According to а method of venti- 
400 kw. and 500 kw. stored in the air will be available for heating. | lation extensively used in both this country and Europe, air enters 
This plant will run continuously at full load, so that a steady supply | intakes in each of the end housings and after passing through the 
of warm air will be available. fans flows into а chamber at the bottom of the stator yoke, whence 

From considerations of the specific heat and weight of air and | it is forced through the ducts in the stator core and out at the top. 
permissible temperature rise, the author shows that the quantity | The air divides into two streams, one-half passing up through the 
ef air to be supplied should be from 100 cubic ft. to 150 cubic ft. | core on each side of the machine. With a generator of large diameter 
for each kilowatt of internal loss in the generator; 125 cubic ft. is a | tho paths for the air become long and the temperature rise corre- 
fair value and will give good results if the circulation in the generator | spondingly high. 

is such that the air can get at all parts where heat is generated. 

. In estimating the internal loss to be carried off by the air, the 
windage loss must be included, as this is one of the largest losses 
in а turbo-generator and contributes to the heating just ав much 
as the core loss or copper loss. А turbo-generator run оп open 
circuit with no excitation and no loss in it other than the windage 
will show quite an appreciable rise in temperature, in extreme cases 
as much as 12°C. to 15°C. А great deal of windage loss is due to the 
skin friction of the rotor, and is independent of the fans. The 
passage must be arranged so that the air will be guided through the 
generator with as small an amount of friction as possible. 

In à 60-cycle generator of 5,000 k.v.a. (normal) output, running 
at 1,800 revs. per min. and operating at unity power factor, the 
internal losses might be as much as 220 kw. Allowing 125 cubic ft. 
per kilowatt loss, this generator should have about 28,000 cubic ft. 
per minute for satisfactory cooling. This amounts to 2,270 lb. of 
air per minute, or over 60 tons per hour. The total internal loss will 
usually be from 4 per cent. to 6 per cent. of the rated kilovolt- 
ampere output, being a larger percentage for the smaller machines. 
As a rough estimate, therefore, the allowance of cooling air may be 
taken as 5 cubic ft. to 74 cubic ft. per minute per kilovoltampere 
rated output. On the above basis the weight of air to be passed 
through the generator end of a steam turbine unit is in many cases 
greater than the weight of steam passed through the steam end 
during a corresponding period of time. In order to handle this large 
quantity of air, careful attention must be paid to the ducts or pipes 
through which it is supplied, and the air should be as clean and cool as 
practicable. In some cases it may be drawn directly from the base- 
ment, but this should not be done if the space below the generator is 
occupied by auxiliaries which heat the air. 

In case cool air cannot be obtained from the basement a pipe 
or duct should be run outdoors and the opening protected so that 
rain or dirt cannot be drawn in. Ducts should be as straight as 
possible and of such cross-section that the air velocity will not 
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VENTILATING ARRANGEMENT OF TURBO-GENERATOR. 


For large high-speed units a better method is th» one illustrated 
herewith. Instead of passing all of the air up through the machine 
according to the two-path plan it is introduced behind the core 
through a number of inlets distributed around th» whole periphery 
and after passing through the ducts is discharged into adjacent 
chambers. Several advantages are claimed for th» multi-path 
method of ventilation for large machines. One-half of the outside 
circumference of the stator punchings is exposed directly to air from 
the fans and the stator is not dependent for its cooling on hot air 
that has already passed over the rotor before reaching it. The use 
of a number of short paths in parallel through the core greatly 
reduces the resistance offered to the flow of air, thus, for a given 
pressure, allowing a much larger quantity of air to be passed through 
the machine, or, on the other hand, allowing the use of lower pressure 


for a given flow. 


exceed 1,000 ft. to 1,200 ft. per minute. When air is drawn from 
outdoors it is advisable to have dampers arranged so that it can, if 


necessary, be taken from the basement in cold winter weather. 


The air also should be clean. The quantity of air passed through a 


generator is so large that even a small percentage of dust soon results 
In Europe a great 


in a large amount of dirt within the machine. 
deal of attention has been paid to the cleaning of tho air, and 


numerous forms of air filter have been devised. А filter can be 


easily made by stretching cheese cloth, cotton or thin flannel between 


two frames. The cloth is passed around flat strips of galvanised е. 
e 


cloth is threaded back and forth so that the entering air has a large 


and is pulled taut by nuts on threaded studs at each corner. 


surface of cloth to pass through. The velocity of the air through the 
cloth is, therefore, very low and a filter unit approximately 3 ft. 
wide, 3 ft. high and 2 ft. deep can pass 2,000 cubic ft. of air per minute 


with an air velocity through the cloth not exceeding 10 ft. per 


minute. With this low velocity the filter does not throttle the flow 
Of air to any great extent, and with the large area so obtained the 
cloth will not clog up rapidly. By constructing the filter in units as 
many units as may be required for à given machine can bo set in a 
framework to form a wall through which the air must pass before 
reaching the generator. 

Air filters should be mounted во that they can be easily taken out 
at intervals and cleaned. Unless they are cleaned from time to 
time they will become worse than useless by cutting off the air 
supply entirely. Even when they are provided, the interior of a 
turbo-generator should be cleaned periodically. 


Petrol- Electric Motor Cars—The “Electric Railway 
Journal " gives a description of a petrol-electric car, six of which 
have recently been built for the “‘’Frisco”’ lines. These cars 
are 70 ft. long and 10 ft. 5 in. wide overall. The width, inside 
measurement, is 9 ft. 6 in. The seats are nearly 4 ft. long, and, 
as they have no arms, three people can comfortably occupy one 
of them. The aisle is narrower than is customary on steam 
railway cars, but, nevertheless, is wider than оп many electric 
cars. Apart from the passenger compartment, which seats 98 
persons, the car has a 6 ft. baggage compartment. The petrol- 
electric equipment consists of ап eight-cylinder petrol 
engine driving an electric generator. The motors are of the 
standard railway type, and the car is controlled by varying 
the voltage of the generator and connecting the motors in series 
or parallel as required. The engine control consists of a com- 
bination air valve and gas throttle, by which the engine is 
started on compressed air, but as soon as it begins running on 
petrol the air is shut off. With this arrangement the engine 
need be run only when the car is working. The auxiliary 
equipment includes a petrol-electric set for lighting and 
means for securing compressed air. The car described has a 
maximum speed of about 50 miles per hour on level track, and 
a scheduled speed of 25 miles per hour with stops 24 miles apart. 
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Council on the Ist inst. gave prominence to some qu 
of much interest to those concerned in the supply of 
electrical energy in London, either Metropolitan Borough 
Councils or Companies. 
the Finance Committee presented for confirmation by the 
Council, which recommended the sanction of a long list of 
applications for loans. These applicati 
fewer than 15 Metropolitan Borough Councils, and the 
amount sanctioned by the Finance Committee and sub- 
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LONDON COUNTY COUNCIL LOANS. 


A short discussion at the meeting of the London County 
estions. 


The occasion was 8 report of 


ons were from no 


mitted for confirmation by the County Council amounted 
in the aggregate to about £133,000, which sum must be 
increased to £148,700 by a loan of £15,700 sanctioned a week 
previously to Stepney Borough Council for electricity pur- 
poses. Of this total, £71,720, or thereabouts, was proposed to 
be borrowed by Borough Councils for their electricity under- 
takings, the remaining £77,000 for building town-halls and 
offices, for street improvements and other purposes. 

Mr. Hexry L. Свтррз, the recently elected alderman. 
stated that, although he would not then attempt to 
criticise the policy of the Finance Committee, he thought 
especially under the 


the general policy of these loans, 
d ratable value of 


altering conditions of the population an 
London, demanded a complete reconsideration. He referred 
both to the general policy of these loans and to the poliey 
in the сазе of municipal electricity undertakings ; and 
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itis with the latter, às being more closely interesting to eur 
readers, that we propose to deal. 
The expressions ' borrowing" and “ loans,” to denote 


_ the operations in question, are wanting in exactness. We 


may explain this in more detail later, but for the present 
purpose it may be well to make clear that no monev is, 
either borrowed or lent in the strict meaning of the words. 
Money standing to the credit or raised for the purpose of 
the County Consolidated Fund is advanced to the Borough 
Council, which in its turn shunts the liability for replace- 
ment on successive future generations of borough rate- 
payers, from whom must be levied, by way of a charge on 
their own revenue or the borough rate, annual sums pavable 
to the County Fund sufficient to replace the advance in a 
given number of years. | 

The real transaction, therefore, is one to which the future 
county ratepavers and borough ratepavers are committed 
by the County Council and the Metropolitan Borough 
Councils respectivelv, the obligation of the borough rate- 
payers being to pay up the annual instalments to the County 
Fund, and the obligation of the county ratepavers being, 
in case of default by the Borough Council, to make up the 
deficiency themselves. The enterprise, to the financial con- 
sequences of which in the future both sets of ratepayers will 
find themselves committed, is one in whose inception, 
of course, they had no choice, and as to which, if it turn out 
ill, they can have no redress. 

Alderman Cripps made an interesting point of the fact 
that this year the ratable value of London, for the first time 
since the introduction of the assessment system some 
centuries back, had failed to show the constant progressive 
increase which had been hitherto maintained; while the 
census showed that this year, for almost the first time 
since the Roman era, the population resident within the 
county boundary had ceased its normal rate of increase. 

It is obvious that if the aggregate ratable value of London 
diminishes, the rate in the £ required to produce a given sum 
must increase proportionately. The general annual expense 
of London’s public requirements is not likely to diminish. 
Moreover, the charges we are now discussing, and the dates 
on which they must be met, are absolutely fixed in advance. 
It follows, therefore, that whatever amount in the £ may 
be the liability imposed on the ratepayers in respect of 
these loans, it must become proportionately increased 
automatically if the tendency of the ratable value to 
diminish now indicated continues. 

Alderman Cripps expressed the opinion that events have 
proved that the investors in this country have “ under- 
estimated the risks of investment " ; in other words, they 
have been generally satisfied with a rate of interest in- 
adequate to secure them against loss on realisation of 
principal. He instanced the case of Consol, where the 
investor, having received interest. on his investment for 


some years at less than 23 per cent.. now finds that he can 


only realise £78 for the £100 Consols which he perhaps 
bought in 1901—onlv 10 vears back—at 95, and as lately 
as 1906 at 91. Is it prudent, in the face of this lesson, foi 
the London County Council to force the county ratepayers 


of the future (volentes nolentes) into an investment for a 


fixed period at 3$ per cent. per annum on which (if it be 
as free from risk as the “ premier " security seemed in 1906) 
they may in five years! time have lost 13 per cent. of the 
principal? Of course we are aware that the two cases are 
not exactly analogous; but similar lessons may be learnt 
from the depreciation in market value of London County 
stock during the same period. 

For an exact forecast of the possible consquences of 
these loans we must take account of the operation of the 
sinking fund and the ratepayers’ liability with respect to 
it, and we should also require an estimate of the amount 
to be yielded in future years by the levy of a rate of а 
certain amount (say one penny) in the £ on the then 
ratable value of the county. 

Apart from these general considerations, which cover all 
advances for whatever purpose by the London County 
Council to Metropolitan Borough Councils, including elec- 
tricity works, the present condition of the London electric 
supply question was referred to by Mr. Cripps as largely 
affecting the policy of loans for electricity purposes, 
especiallv for new machinery and patchwork purposes at 
existing stations. 

It has been generally admitted among those who have 
considered the subject in the light of practical experience 
that combination or consolidation in some form of the 
electrical undertakings of London is desirable in the public 
interest. During the last few years Parliament has con- 
sidered two large schemes for attaining this object. Each 
in turn failed to command approval. Neither had been 
sufficiently worked out so as to avoid objections. In the 
first, it was sought to incorporate a new company which 
would generate electrical energy in large quantities at 
stations suitably located, and supply it in bulk to the 
municipal and commercial undertakers, who in their turn 
would supply direct to those wanting power. The second 
scheme proposed the setting-up of the London County 
Council as the body to generate and supply in bulk to the 
municipal and commercial undertakers. It is not necessary 
to repeat the objections which were deservedly fatal to 
both these schemes at the time. | 

Ап alternative proposition which was brought forward 
in 1908 by the electric supply companies, obtained general 
assent, and the London Electric Supply Act of 1908 was 
passed, which provides for combination by agreement 
among the muuicipal and commercial undertakers, so that 
the separate stations and works of all may be made more 
readilv available for the supplv within the whole area with 
greater efficiency and economy. Mr. боврох, the member 
for Whitechapel, who has devoted much thought to the 
subject in Poplar and Stepney, made a strong point of this 
in the recent discussion, If there is to be апу com- 
bination of this character, it follows that the entire svstem 
now prevailing must undergo radical alteration. Instead 
of some 14 Metropolitan Boroughs and 13 or 14 companies, 
each with Independent. stations and svstems designed to 
meet the requirements of their particular district) only, 
there would be one body, working one comprehensive system 
designed to meet the requirements of the whole. А great 
saving of expenditure would be the result: Suppose it 


—— 


ще 


‘ame to pass that the London County Council should 
exercise its statutory powers of purchasing the under- 
takings of the companies, it seems clear that the municipal 
undertakings must’ be taken over at the same time, and 
every piece of patchwork made by the Borough Councils 
by means of money “ borrowed ” from the County Council 
must either be purchased or made the subject of com- 
pensation, or be thrown upon the “ scrap heap ” as waste 
material. 
discharge their obligations to provide the instalments 
necessary for the extinction of the “loan,” although the 
machinery purchased and installed by the money borrowed 
had ceased to be productive or to have any value. | 

The electrica] companies of London have had a great 
opportunity of acting under the legislation of 1908 and 
formulating a scheme to solve the great problem of the 
supply of London. So far they. seem to have failed. We 
recognise the difficulty of amalgamation. Each. board of 
-directors has its. own shareholders’ interests ав its 
primary motive, and any reductions in the number of 
chairmen, directors, engineers, managers, secretaries and 
their salaries all present considerable difficulties. The 
only possible method of settling these difficulties seems to be 
arbitration, to which it is understood some at least of those 
concerned decline to commit themselves. On the occasion 
of the discussion by the London County Council to which 
we have referred there seemed to be a concensus of opinion 
that if the Companies and Borough Councils maintained 
longer their policy of inaction Parliament must be asked 
to provide some means of making the Act of 1998 effective. 
It is to be hoped that compulsion of this kind will not be 
necessary, and that the initiative will be taken by those 
most immediately concerned. 
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ignes Electriques. Part I., ‘‘ Acrienues,” by Pa. GiRARDRT. рр. 
Lign ot ofr. Part II., “ Souterraines,” by Pu. GiRARDET and W. 


ров, pp. 207, Sfr. (Grenoble, 1910: Jules Rey.) 
Ёё; These two books, written primarily for engineering students, 
have & lucidity and conciseness, typical French, and M. 
Girardet's work would seem to deserve the praise given to it 
in the preface by his former teacher, Prof. Pionchon, of Dijon. 
The treatment of both systems of electrical distribution 18 
limited to that of actual construction, the reader being assumed 


to have studied elsewhere the theory of the stresses in lines. 


and supports, and the methods of calculating feeders and net- 
works. The practical and economic features touched upon 
are of considerable interest, although English and French 

ractice differ materially in both overhead and underground 
installations. 

In Part I. supports for aerial lines are discussed very fully, 
and the author unhesitatingly proclaims the superiority of 
reinforced concrete, on account of its advantages 1n strength, 
absence of maintenance charges, possibility of long spans, and 
a lower cost than that of lattice poles. | 

The question of relative maintenance сап be appreciated 
when, as the author shows, with the lattice type the cost of 
painting the 1,700 towers required along a line 70 miles long 
is over £1,000. The weight of reinforced concrete in transport 
is its chief drawback, and this can only be overcome on long 


The ratepayers of the future must continue to 
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linés by mánufacturing the poles on site. The author.is so 
convinced of the value of reinforced concrete that he devotes 
12 pages to specifying closely the selection of the materials, 
the construction of the steel skeletons, the process of moulding 
the poles, and the general organisation of the operations. So 
complete and clear is this portion of the book that a good line 
foreman, without previous experience, but armed with this 
description, could undertake the construction of a run of ferro- 
concrete poles with every chance of success. _ 

The surveying of the line, settlement of way-leaves, and the 
removal of obstructions are dealt with in a very practical way. 
The actual work of pole planting, erection of towers, fixing the 
wires, and the efficient management of labour and stores, 
are fully described and partially illustrated. 

The design of insulators is not considered theoretically, but 
some excellent hints are given on the choice of those actually 
to be used, and the tests they ought to satisfy. The engineer 
is warned of the folly of attempting to save a few pence per 
insulator if it entails any risk of breakdown. Copper is 
assumed as the material for the overhead line in detailing the 
various operations, but in an appendix a useful summary is 
given-of the propérties of aluminium, its handling in line'con- 
struction, and the conditions of economy which justify its use. 

The remainder of the volume is taken up with the legal 
precautions to be adopted in documents relating to conces- 
sions, way-leaves, and the various Government regulations 
affecting the establishment of lines on public roads, or on pri- 
vate property. 

Part II. treats of underground mains, and although it 18 
well arranged and printed, it suffers, like Part I., from a scantt- 
ness of illustrations. The authors waste no words in pre- 
amble, but proceed at once to describe in detail those prac- 
tical points with which the technical student must become 
acquainted, after he has devoted some time to the theory of 
insulated conductors and networks, if he wishes to qualify as 
а mains engineer. 

The design of à network is only commented upon in order 
to emphasise its difficulties, and the reader is recommended 
to accept the results of experience as at least equal in value to 
those obtained from theory—in many cases not an unwise 
counsel. 

The relative merits of the various classes of underground 
mains are summed up in the authors’ opinion that there 18 
nothing better than armoured, lead-covered, paper-insulate 
cables, laid direct. Lead-covered rubber mains are dismuss¢ 
in а single page, as only of historic interest. Descriptions of 
joint boxes and other cable accessories are simplified by being 
confined to those for armoured cables only, with the further 
restriction that any modern supply would be three phase wit 
three-core mains for high tension and four-core for low tension. 
The popularity of armoured cables in Continental practice 18 
probably due to the great care taken in the actual laying, the 
provision of а bed of sand in the trench, always being deeme 
indispensable. | 

The authors very properly’ attach great importance to the 
influence of cost of copper in mains work, and in the secon 
chapter the youthful practitioner is initiated into the mys- 
teries of the latest making-up prices as given in the “ Mining 
Journal.” The book abounds in useful hints of this kind. 
In the twenty odd pages devoted to joint and disconnecting 
boxes, only one illustration is given, but in spite of this the 
authors contrive to convey a great deal of useful information 
as to the general principles of the construction and use of these 
accessories. The tests of conductivity, insulation and capa- 
city, which must be carried out before cables are accepted 
from the makers, are concisely stated. | 

The best section of the book deals with a topic which 18 rarely 
considered worthy of a detailed description, but which has 8 
marked effect on the life and service of the cable, t.e., the con- 
ditions attending the preparation of the trench, and the draw- 
ing-in of the cable. 

The authors are fully alive to the importance of the work 
done by the humble navvy, and dwell with minute care on 
every step in the sequence of mains laying, from the taking 
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-outYof trial holes to the final reinstatement. of the road surface.: 
. While giving valuable technical precautions for the avoidance 


of damage due to sharp bends in the cable, and laying during 
cold weather, they do not lose sight of the economies to be 
effected by careful methods of store-keeping, keeping of 
accounts, and good management of labour. An excellent 
condensed account is given at the end of the book, of methods 
of fault location, with several examples taken from notes of 
the more troublesome faults actually met with in the authors' 
practice. This part of the book is in less prominent type, 
conveying the suggestion that the section will be rarely referred 
to if the authors! precepts for mains laying are carefully 
followed ! | 

On the whole this is а useful and illuminating little treatise 
on the everyday side of mains work, which academic tuition 
from lack.of knowledge or of interest is inclined to ignore. . 

NE J. В. Dick. 


Automatische Fernsprechsysteme. By А. B. Ѕмітн & Е. ALDEN- 
DoRFF. Parte I. and II. (Berlin: S. Heimann & Sohn.) Part I., 

‚ РР. 160, M. 5. Part IL, рр. 161—227, M. 5. | 
+» This book is based on А. B. Smith's “ History of the; Auto- 
matic Telephone," published in “ Telephony ” (Chicago), and 
deals in 8 very interesting manner with the development of 
automatic systems. The production is, however, largely of 
historical interest, as, unfortunately, the description (par- 
ticularly of the Automatic Electric Co.'s system) closes with- 
out any lucid particulara of the two-wire system, now being 
introduced in San Francisco and Chicago, and looked on as 
the latest and standard practice, and, therefore, of the greatest 
interest to the engineer. 

The first volume gives descriptions and diagrams of the 
early inventions in the automatic field; the work of the 
brothers Connolly, McTighe, Smith, &c. The earlv forms of 
the system of the brothers Strowger, the work of Lundquist 
and the brothers Erickson. The remainder of this volume 
deals with the improvements in and developmeut of the 
Strowger system by Keith and others: the use of the соп- 
nectors with contact banks and the associated circuits; party- 
line working; impulse senders on instruments; group selec- 
tors and a description of the early installations. 

The first exchange in which the calls were registered was in 
Chicago, a meter being associated with the first selector, which 
only records when the necessary impulses are sent to a line 
that is disengaged but does not respond when the line is busy, 
and is then automatically returned to the former position 
when the receiver is replaced. The later practice, however, 
is to associate the meter with the line switch, and it only 
registers when the called subscriber answers, but this is not 
mentioned. This volume finishes with a few details of the 
construction. of the. Automatic Electric ,Co.’s relays and 
connectors. | ' | 

Volume II. goes into further detail of latet installations of 
the three-wire systems, that of Los Angeles being interesting, 
as it is the largest and one of the latest systems so wired. А 
‚ section deals with the layout and wiring of the plant. Another 
with the Keith line or individual switch, the perspective views 
showing the two-wire switch, but the diagram the three-wire 
one. А page and a third are given to the economy and the 
suitability of this system to decentralisation. A later system 
of party-line working is described, and also other installations. 
The last chapter on the Automatic Electric Co.’s system 
describes inter-exchange working and the signal repeater which 
repeats the impulses sent from the sub-station, beyond the 
condensers in the circuit at the first exchange, to the apparatus 
at the second. 

The Lorimer system is described in the following 63 pages. 
This is a power-driven system, certain parts of which are con- 
tinuously revolving. The lines end in no individual electro- 
magnetic devices, but in terminals which are wiped over by 
brushes so that both the calling and the called lines have to be 
selected. The system is most ingenious and interesting, but 
the circuits are very involved. These are, however, described 
in considerable detail. It is noticeable, however, that the 
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“149 
illustration of the instrument impulse sender switeh is not of 
the latest type. . ^ ^ — | | MEM 
“A description of the Clement auto-manual system is given 


ав typical of semi-automatic systems, in which the sub-station 


instruments are without impulse senders, the operator calling 
the required line. | | T : 
The sections or chapters of the books are not numbered, 
and the division of the work into two volumes is in the middle 
of a chapter. | W. A. 


ACCURACY OF THE BELLINI-TOSI WIRELESS “COM- 
PASS" FOR NAVIGATIONAL PURPOSES. 
BY L. H. WALTER, M.A. 


Summary.—The author gives resulta of actual working of the Bellini- 
Tosi wireless compass. | | 


` 


While there is little doubt that some recent mishaps at sea 
have again drawn attention to the valuable service which can 
be rendered by wireless telegraphy, in facilitating rescues, they 
may also be considered to demonstrate that the ordinary wire- 


`1е53 equipment is no actual safeguard against collision or strand- 


ing, &c., in time of fog—for wireless telegraphy apparatus was 
carried by the North German Lloyd liner “ Prinzessin Irene," 
by the Ward Line steamer “ Merida," and by Н.М. Canadian 
cruiser “ Niobe," to mention only three examples. 

By the use of a directive system of wireless telegraphy it is 
known that the bearing of fixed or moving stations can be 
readily determined, but no results have hitherto been available, 
For this reason it appears desirable that some actual figures 
should be published in order to give an idea of the accuracy 
with which a ship can be navigated by means of the Bellini-Tosi 
wireless compass during fog or in thick weather. 

The arrangement itself has already been referred to in THE 
ErEcTRICIAN (Vol LXV., p. 861, 1910), and consists, as is 
known, of а comparatively small size directive receiving set ; 
the actual size only depending on the dimensions of the ship 
upon which it 1s fitted. 

The provision of such a directive arrangement on board ship 
has several advantages, the most important being that the ship’s 
navigating officers are able to make the observations them- 
selves with any care they like. In other methods, such as in- 
forming a ship of its position by means of wireless telegraphy, 
it is necessary to have a directive arrangement at the shore 
station, and even in such a case the danger of collision between 
ship and ship isin no way lessened. 

Experiments were carried out between the Dieppe station 
and the destroyer “ Bombarde,” of the French Navy, and also 
between the Boulogne-sur-Mer station and the armoured 
cruiser “ Bouvines.” The Dieppe station was provided with 
triangular directive aerials 50 metres in height; the wave- 
length used by the “ Bombarde" was 300 metres. The 
following table shows the results, the fourth column giving the 
differences between the bearing as determined by the radio- 
goniometer and that as deduced from the vessel's course. 


Table I. 
Observation Bearing from Bearing from | 

№. Radiogoniometer.| ship's course. Difference. 
} North 48? W. North 43? W. + 5? 
2 N. 39? W. N. 30° W. _ + 3? 
3 М. 33° W. М. 27° W. + 6° 
4 N. 24° W. N. 19? W, 4-5? 
5 N. 9° W. N. 3° W. 4- 6? 
6 М. 9° E. N. 4? E. 4.5? 
7 N. 9° E. N. LVE. 45? 
8 N. 13? W. М. 6?W. 4-7? 
9 N. 34? W. МОА. 47? 

10 N. 46? W. М. 42? W. T4 

11 N. 60? W. N. 59? W. | +1° 


The errors shown in column 4 are all positive, the mean 
error being 5 deg. An examination of the radiogoniometer 
after the trials showed that this error was due to a faulty 
setting of the pointer, which was found to be clamped in a posi- 
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tion about 5 deg. displaced in the direction which gave rise to | ing, as found by the wireless compass, was 75° on the star- 


the positive error. 

The Boulogne-sur-Mer station has already been described 
in THE ErEcTRICIAN (Vol. LXIV., p. 421, 1909) ; the results 
obtained in the tests between this station and the ‘‘ Bouvines,” 
which used a 300-metre wave, and was cruising in sight of the 
English coast, are shown in Table II. 


Table II. 


Observation 


=—— SO o ———— 


! Bearingírom | Bearing from | Dig 
No. | radiogoniometer. | vessel's course. rion 
1 | North 72° W. North 74? W. 1 —2° 
2 М. 70° 30° W. | N.72?30'W. i299 
3 N. 69° W. N. 68° 30’ W. +0° 30' 
4 N. 65° 30' W. N. 66° 30' W. —1° 
5 N. 63° W. N. 64° W. = 1° 
6 N. 58° W. N. 61° W. b ugs 
7 N. 55? 30' W. М. 59° W. (0 —4? 30' 
8 N. 51? 30 W. N. 56? W. — 4? 30' 
9 N. 50? W. N. 53° W. —3° 
10 М. 46° 30’ W. М. 49? 30’ W. —3° 
11 М. 45? W. N. 48? W. —3? 
12 М. 33° 30 ҮҮ. М. 37? W. —3? 30' 
13 N. 33° 30 W. N. 34? 30' W. =I° 
M N. 31° W. N. 32° W. | Lg 
15 М. 28 °W. М. 28°30 W. | —0° 30’ 
16 М. 24° W. М. 25? W. =i 
17 N. 21° W. N. 19° 30' W. | +1° 30' 
18 N. 19? W. N. 17? W. | деде 
19 N. 18? W. N. 14? W. | +4° 
20 М. 14? 30’ W. N. 11? W. ' 4-39 30’ 
21 М. 6? W. N. 5? W. | I? 
22 (ON. 8° W. М. 730 W. | +0° 30° 
23 М. 13° 30’ W. N. 11? 30' W. 4-29 
24 М. 14°30 W. | N.12?230 W. | 42 
25 М. 13° W. | М. 12? W. | E 
26 N. 16° W. N. 14° W. + 2° 
27 N. 16? W. | N.16° W. | 0? 
28 М. 19° 30 W. | N.17?30 W. | 42 
29 М. 21° 30' W. N. 18° 30’ W. +3° 
30 N. 21° W. N. 21° W. | 0° 
31 N. 26° 30’ W. N. 22° W. +4° 30’ 
32 N. 28° W. N. 23° 30’ W. | -- 4? 30’ 
33 N. 30? W. | N. 25° 30’ W. +4° 30’ 
34 N. 32° W. | N. 28? W. BET. 
35 N. 33? W. N. 31? 30' W. + 1? 30 
36 N. 34? W. | N. 34° 30’ W. | —0° 30’ 


In this case there are two distinct groups of errors, positive 
and negative, and it is considered by Bellini and Tosi that 
these are probably due to the deviations of the magnetic com- 
pass on board, caused by the ship’s sides, according to the 
different routes followed. The mean of the errors, taking their 
sign into consideration comes out at 0° 20’ only, while that of 
their absolute values amounts to 2°. The accuracy of the 
observations may thus be considered quite satisfactory. 

The arrangement of a directive aerial for navigational pur- 
poses on board ship has been called а“ wireless azimuthal 
compass," owing to the fact that like 168 optical equivalent the 
goniometer or taximeter it enables us to measure the angle 
which a direction makes with the axial centre line of the ship. 
The wireless compass has, however, a range which is generally 


board bow, which was found to agree with that deduced from 
a knowledge of the ship's position. The distance between the 
ship and the Niton station was 60 miles, and the signals re- 
ceived were so strong that they could have been made out at a. 
much greater distance. The wave-length of the Niton station 
was 300 metres. 

From 5 o'clock to 5:15 the direction апа movements of 
several vessels were determined, some going north, the others 
south ; the direction of all of these lay between 5? on the port 
bow and 17° on the starboard bow. At 1:15 a.m. a station was 
heard at 50° on the starboard bow. At 8:55 a.m. a station was 
located in the direction of the vessel's axis. At 9:15 a.m. a 
station at 35? on the starboard bow. 

From 9:55 onward a large number of signals were received, 
of different wave-lengths, all lying between 0? and 20? on the 
starboard bow. Eventually a French squadron cruising off 
Lorient was perceived. The signals just referred to were those 
from the ships of this squadron, so that at the time the signals 
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VIEW ор 8.3. “Гл PROVENCE” SHOWING ARRANGEMENT OF THE 
tí COMPASS” AEBIAL. 


were received the ships were all within the angular zone deter- 


greater than that of the taximeter; on the other hand, while mined by aid of the wireless compass. 


the taximeter gives both direction and sense of the observed 


point, the wireless compass gives only the direction: the ' 


sense has to be obtained by two simultaneous or successive 
observations. 
y general arrangement of the “ compass " aerial on board 
ей и 


а passenger liner 13 well shown m the accompanving photo- | 


graph of the " Provence," of the Compagnie Générale Trans- 
atlantique. This vessel is fitted with the Marconi system for 


safety in navigation, the submarine bell signalling apparatus 
and the Bellini-Tosi wireless compass. 

As an instance of the information which the wireless compass 
affords the navigating officer, the following short log of a trip 
of the “ Espagne” (a sister ship of the " Provence") from 
Havre to Saint-Nazaire 15 of interest, 

The departure from Havre took place at 1 p.m. At 4:30 


the © Espagne,” being in sight of the hehthouse at Barfleur, 


the direction of the Niton station was determined. The bear- 


In the same way as with the fixed directive stations the 
accuracy with which the bearing can be determined by means 


of the wireless compass was investigated in the course of a 


lengthy series of trials. For this purpose the French cruiser 
" Carnot" was equipped with a compass attachment. and 
carried out the tests at Brest, with the cruiser “ Bouvet " and 
the Brest-Kerlaer station as transmitting stations ; the former 


Morc de е having а 600-metre wave and the latter one of 300 metres. 
ordinary wireless communication, but carries in addition, for | 


The results are shown in Table III., which is typical of many 
series of observations ; the trials in this case having been made 
with the Brest-Kerlaer station as transmitter. This statton 
was working with reduced energy and a small spark, and yet 
the signals were well received on the short “ compass ” aerials 
at 12 miles, while the signals from the “ Bouvet ” were very 
strongly received at 19 miles, so that a greater range coul 
easily have been obtained. The range is nevertheless con 
siderably greater than that at which optical measurements are 
generally taken. 
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Table III. 
PS a x oc to TM 
Observation : Bearing from | Bearing from opti- T 
' No. radiogoniometer. | cal “taximeter.” | Difference. 
1 ! 103? Port. 103? Port. 0° 
2 98° 30° ,, 100? ,, — 1° 30’ 
3 ane н I3, 4-3° 
4 145? ,, 140? ,, | 4088 
5 173° ,, 178? ., — 5° 
6 145° Starboard. | 146? Starboard. — 1° 
7 142^ 4, 142? ,, 0? 
8 145? ,, 145? ,, 0? 
9 | 80? ,, ‚ 84° „ — 40? 
10 | n7 , 114? ,, +3° 
11 80? ,, 79? ,, +1° 
12 | TO”. сз» THe, —1° 
13 81? Port. (082 Port —]? 
14 54° ,, | 57 s —3° 
15 | 60? ,, (6D ,, | —0° 30’ 


A very important fact has also been established as a result of 
the numerous tests, and that is that the radiogoniometer gives 
the same accuracy on board as on land, the masses of metal 
on the ship exerting no noticeable influence on the indications 
of the apparatus. In view of these positive results the French 
Minister of Public Works has decided to equip three “ radio- 
phares,” or lighthouses with short-wave wireless apparatus, as 
an aid to navigation and for the benefit of ships fitted with the 
Bellni-Tosi wireless compass. One installation is to be 
placed on the lightship * Le Havre," about 7 miles from Cap 
de là Héve, near Havre, while the other two, to facilitate entry 
to the port of Brest, are to be located in the livhthouses on the 
Ile de Sein and at Creach d'Ouessant respectively. The signals 
to be emitted in time of fog have heen fixed as follows : Havre, 
the letter H (spark note 522 per second) ; l'Ile de Sein, the 
letter 5 (spark note 783 per second); Creach d'Ouessant. the 
letter О (spark note 522 per second). The signals are to be 
emitted every 30 secouds aud to he repeated slowly for at least 
ten seconds, The wave-length chosen is 80 metres, 
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CORRESPONDENCE. 
UNITS OF RESISTIVITY. 


TO THE EDITOR OF THE ELECTRICIAN. 

"IR: While heartily agreeing with Mr. Delingers conclu- 
sions as to the advantages in certain cases of using the mass 
resistivity, I most strongly protest against the unscientific 
names which he uses for the units. He is quite correct in think- 
ing that the introduction of the unit cube into the definition of 
resistivity has been the cause of much confusion of thought, 
which, in my opinion, is not confincd to students, but extends 
in many cases to their teachers, text-book writers and even 
examiners. The slip-shod use of * olims per cubic centimetre ” 
has been largely responsible for this, but * ohms per gramme- 
metre ” is every bit as bad. The best definitions are : 7 Resis- 
tivity is that property of the material in virtue of which it con- 
verts energy into heat when an electric current Hows through 
it, and it is measured by the resistance per unit length of a rod 
(or wire) kaving a unit cross-section.” © The mass resistivity 
is measured by the resistance per unit length of a rod (or wire) 
having unit mass per unit length." The units of length and 
mass belonging to the system which includes the joule. watt, 
olun, &c., are the metre and kilogramme, but a unit of resis- 
tivity may be obtained by using any units that may be con- 
venient for the purpose on hand. The microhm-millimetre and 
m'crolim-inch are of convenient magnitude, but of course it is 
not necessary to measure the length in the same unit as that 
involved in the unit of cross-section. Mr. Dellinger's * ohms 
per centimetre cube” ought to be "ohm-ems.," his “ ohms 
per metre-millimetre " ought to be “ ohms-mms.? per metre,” 
his “ohms per mil-foot ” should read “ ohms-mils? per foot,” 
and his “ohms per metre-gramme " is “ ohm-grammes per 
тебе,” 

It is generally agrecd that if a and b be any units, а рег b 
means а divided by b, and a-b denotes a multiplied by b. 


Familiar examples are “ miles per hour,” “ Ibs. per cubic foot," 
' foot-pounds," “ foot-pounds per minute," and so on. Un- 
fortunately а few exceptions to these rules have come into 
common use among " practical " men, partly because of in- 
accurate conceptions of the relations between the quantities, 
but chiefly because of that human weakness which makes us all 
prefer to call a thing by some other than its correct name, 
especially when the substitute is the shorter of the two. The 
number of such is at present small, but some have already got 
such a good foothold and are so convenient to use, that it will 
be very difficult to dislodge them from a position they ought 
never to have occupied. Such are, for instance, “ candle- 
foot,” “ megohms per mile," “ ohms per centimetre cube,” and 
“ ohms per metre-gramme." 

Of course, all of us who are in the habit of using such expres- 
sions know exactly what is meant by them, and so many will 
say that it is pedantic to quibble at them. How many of those 
people, I wonder, who condone, and even encourage, this pro- 
duction of new exceptions to our rules, are also advocates of the 
rcmoval of some of the disadvantages under which we labour 
owing to the ignorance of our ancestors by the heroic means of 
changing all our weights, measures and coins. If such a 
gigantic task is tco much for us to do for posterity, we can at 
least sce that we do not add any more which will have to be 
reformed later. For ourselves, it is easier to continue in the 
way to which we have been accustomed, but each new exception 
to our general rules for formiug and naming units has to be 
separately learnt and retained in the memory by each succeed- 
Ing generation ; and it thus constitutes an additional burden 
on all those who come after us, and another encumbrance to 
them in their pursuit of new knowledge. | 

Compare, for instance, * Board of Trade unit? with © kilo- 
watt-hour," or “ henry ” with © secohm ” (now, alas ! almost 
forgotten). Both names of each pair stand for the same thing, 
but the first one is a special convention and has to be remem- 
bercd as such, whereas the second tells us on the face of it what 
It is In terms of more fanvliar uniis. | 

If we don't wish our units to resemble the spelling of our 
language—each word a law unto itself—we must keep the 
number of spoctal names down to the lowest possible limit, 
restricting them entirely to quantities whose use is so frequent 
that the names soon become quite familiar, It is only in such 
eases that the advantage of a short special name outweighs the 
disadvantage of having something additional to memorise. 
Above all, we must not permit exceptions and direct contra- 
dictions to our regular rules on the subject.—I am, &c., 
Merchant Venturers’ Technical College, _ Davin ROBERTSON. 

Bristol, August 12. . | 
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New Technical Museum at Vienna.—In commemoration 
of the 60th anniversary of the Emperor Francis Joseph’s reign, 
Austrian manufacturers, with the assistance of the Ntate and 
the City of Vienna, have initiated this new museum. The 
foundation stone was laid on June 20. 1909, and the building, 
which covers an area of about 20,000 sq. yds., is now nearing 
completion, aud will be a lasting monument of the long and 
memorable reign of the present monarch. | 

Tne technical museum has been established to demonstrate the de- 
velopment of industries and crafts in historical succession, also te do 
Justice to the technical achievements of the present day and to promote 
industrial progress by periodical exhibitions. It is to be a public educa. 
tional centre spreading the knowledge of the scientific foundations and 
technical pursuits of the empire. А considerable stock of objects has 
been secured, as several large and valuable State collections, till now dis- 
persed, are shortly to b» brought together. Many links in the chain of 
technical development are still missing, and therefore technical scientists, 
manufacturers and craftsmen of all countries are invited to co-operate in 
the great task and to assist the mus2um in procuring and selecting suit- 
able objects. Everything appertaining to technical labour is acceptable, 
and especially tools, machines, apparatus, models, materials, methods of 
working, finished articles, as well as plans, designs, books, illustrations 
and manuscripts. The Austrian Government has placed at the disposal 
of the museum the spacious halls of the Rotunde for storing and selecting 
donations. The names of donors will be perpetuated by ins^ription on 
the gifts and in a memorial book. Further particulars from the oftice of 
the Technical Museum, Vienna, I. Ebendorferstrasse 6. 
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, PHOTOMETRIC UNITS AND NOMENCLATURE. . 


Owing to pressure on our space during the last few months 


we have been unable to deal adequately with an article on this, 


subject by Dr. E. B. Rosa, which appeared a short time ago in. 
the “ Bulletin " of the Bureau of Standards. . In view, how-: 
ever, of the recent contributions to the subject by Mr. A. Р. 
Trotter and Mr. Haydn Harrison in our columns, the following. 
summary of Dr. Rosa's article should prove of interest to our’ 
readers. MAD Lunch dar | 


г 


— r 


In an introduction to the article, Dr. Rosa mentions that the sub- i 
ject of photometric units and nomenclature received a notable im-' 
pulse by the Paper of Blondel, presented to th» Geneva Congress of, 


1896. Since that time various modifications in the proposals there: 


made havo been put forward, and the units and nomenclature there 
proposed have come into use to a greater or less degree. There has, 
however, been а tendency to recognise as few separate photometric 
quantities as possible, and some of them have been employed rather 
loosely in more than one sense. This is partly, at least, duc to a lack 
of clearness in the perception of tho physical relation of the various 
photometric quantities. The lluminating Engineering Society 
appointed a committec* on this subject something over a year ago, 
and it was due to my membership of this committee that I was led to 
give the matter careful attention. Some of the names are here used 
іта different sense from what has been usual, and slight changes have 
been made in some of the symbols. These are in the interest of a 
more systematic arrangement and also of international uniformity. 

Dr. Rosa then proceeds to discuss the mathematical and physical 
relationships of the various photometric quantities, and finally 
summarises the photometric relations as follows:— | | 

Luminous flux or light, as the term is used in photometry, is the 
usual physical stimulus which excites vision. It is propagated by 
means of the vibratory motion in the ether, and the frequency of the 
vibrations or the combination of frequencies present in any given 
case determines the colour. The total quantity of Нах F flowing 
away from a monochromatic luminous source is proportional to the 
total radiant energy (per sccond) and to a stimulus coefficient, the 
latter being the luminous efficiency K, for the particular frequency 
or wave length of the given radiation. Thus the equations Е = KXW 
end K,— FA/W? express the luminous flux as the power W multi- 
plied by the luminous cflicieney Кл, and if the flux is expressed in 
lumens and the power in watts, the luminous efficiency is the number 
of lumens per watt of radiation of the wave length л. For white or 
chromatic light K will have a value depending on the distribution of 
the energy in the spectrum. It is à maximum in the yellow-green 
region and falls off rapidly in either direction, reaching zero at the 
limits of the visible spectrum. The luminous efficiency of most light 
sources is greatly reduced by the amount of radiation outside the 
visible spectrum, chiefly of longer wave length than that of visible 
radiation, and the total efficiency of such a souree К —F/W is the 
quotient of the total luminous flux divided by the total radiant 
power. 

For the purposes of definition and of expressing the mathematical 
relations involved in photometry, it is permissible to confine our- 
selves to monochromatie light and to consider К a constant, although 
it does in fact vary somewhat with the magnitude of the Нах density. 
We also assume that all surfaces are perfectly diffusing and obey the 
cosine law and that there is no absorption in the atmosphere. ` 

The intensity of a point source or uniform luminous sphere is 
measured by the luminous flux flowing through a unit solid angle 
whose apex is the given point or centre of the given sphere. "Thus 
from a source of intensity I, light is towing away at a rate of I 
lumens per unit solid angle, or a tota! of 47I lumens for the point 
source or uniform sphere. If the source is not uniform and light is 
flowing away at unequal rates in different directions, the intensity I 
in any direction is equal to the Нах VF in an elementary solid angle 
dw taken in the given direction. Thus, E--dF;do is a general expres- 
sion applying to all point sources whether radiating equally or un- 
equally in different directions. If the unsymmetrical source is 
extended—as, for example, an incandescent lamp or a diffusing 
globe—the same holds true if the distance at which the measure- 
ments are made is sufficiently great so that the distribution of light 
is practically the same as f rom an unsymmetrical point source. For 
less distances than this the intensity is not a constant in a given 
direction, but varies with r. In this case the equivalent intensity at 
any point 13 equal to that of a point source which gives the same flux 

* The committee consists of Dr. C. H. Sharp (chairman). Prof. A. Е. 
Kennelly, Prof. E. L. Nichols, Prof. A. Blondel, and the writer. 
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density, or lumens, per square centimetre at the point that the given 
source does. -The mean spherical intensity I, is the average value of 
the intensity and is equa! to the total flux F divided by 4z. 

The total flux from а given extended source is therefore a constant 
independent of distance; ёз is also the mean spherical intensity 1. 
The intensity I in a particular direction, however, in the case of 
extended sources other than spheres varies with the distance, but at 
relatively great distances the variation is inappreciable. Thus the 
luminous flux is the fundamental quantity. But while we dofine I 
as the flux per unit solid angle, or rate of flux with respect to solid 
angle, we determine I by comparison with a concrete standard. Thus 
photometric standards of-intensity are standards of light flux, their 
values being expressed im eandles. | r | 
` If f is the spherical reduction factor with respect to any particular 
direction, and I is the intensity of a source in that direction, 1,=/1. 
For a unit dise—th^*t ispa small circular disc of uniform brightness— 
tho total flux is s times the normal intensity Ín, whereas th» mean 
spherical reduction factor with respect to the normal is one-fourth. 
Hence, the total flux is К=я[ = 4я[, аз for a sphere. In general, 
for any light source; F,— 4z1,— 47/I, but for extended sources other 
than spheres, the value of f as well as I varies with the distance from 
the source for points relatively near the source. 


area, or lumens per square centimetre. When the flux falls upon 
a material surface, we call the specitic Hux the illumination E. When 
we speak of the flux coming from a surface, whether it be a self- 
luminous source at high temperature or a retlecting or radiating 
surface at low temperature, we call the specitic flux the specilic 
radiation, or simply the radiation Е”. | 


Thus the illumination is p = and the radiation E' is 
| M as re 

^n^ Е, dF, a e Я ] M | 

E — No а’ where Е, is the incident flux and F, is the emitted or 


radiated flux. If m is the coefficient of diffuse reflection or trans- 
mission, (1—т) being the absorption, F,= ml; and E’=mE, where 
the radiation consists in the diffuse reflection or transmission of 4 
portion of the incident flux or illumination. 

The radiation or illumination when lerge may be expressed in 
lumens per square centimetre ; when small in milli-lumens per square 
centimetre. The milli-lumen per square centimetre is nearly equiva- 
lent to the foot-candle. 

The brightness b of a source is the intensity in candles per square 
D dI 7€ Bright- 


Thus == dS ds 

ness, or specific quantity, refers to tho quantity of light per unit of 
area of a source, and is measured in candles per square centimetre. 
Brightness can refer equally to luminous sources of relatively high 
specific intensity or to reflecting and radiating sources of low inten- 
sities. Th? latter may be conveniently expressed in milli-lumens per 
square centimetre. Thus we may say a flame has a specific radiation 
of 10 lumens per square centimetre or a brightness of 0:8 candles per 
square centimetre; and a wall has a specific radiation of 19 milli- 
lumens per square centimetre, or a brightness of 0-8 milli-candles per 
square centimetre or of 8 candles per square metre. 
The quantity © is proportional to the total amount of light emitted 
by the source, and is equal to the surface integral of th» brightness |. 
Thus, Q=ybdS. The quantity for a small luminous circular disc of 
radius а and uniform brightness b із Q=raĉb=I„ Tht is, pi 
quantity is equal to the maximum intensity. In this case the whole 
surface is equally effective in producing the illumination on the test 
sereen by which the intensity I, is measured, But for an exten 
disc, the quantity and ths normal intensity are not the same. 
The total luminous flux is т times the quantity, and th» mean 
hemispherical intensity is half the quantity. | , 
In the case of a sphere of uniform brightness Б, th» quantity 18 
ira?b; the intensity ла, or one-fourth the quantity. In othet 
words, the total radiation from the sphere is four times as great a8 
from a unit dise of the same normal intensity. The total luminous 
flux. delivered in a given time—that is, the time integra! of the 
luminous flux—may be expressed in lumen-seconds or lumen: 
hours, according to circumstances. Thus, putting L for the total 
lighting in the time T, L= КТ or — JY«'T if Fis variable. where F is m 
lumens and the time is expressed in the most convenient unit. The 
flash of a firefly may be expressed in lumen-seconds ; the total light- 
118 per gramme of an illuminant, or the total lighting given during 
the life of an incandescent lamp, is better expressed in lumen-hours. 

Since flux of light may also be expressed in spherical candles (Vr 
times the lumens), we may also express th» time integral or total 
lighting in terms of spherical candles and hours. Thus L-LT-fl 
if the spherical candle-power is a variable with respect to T. the value 
of L being h^re given in candle-hours. | 
The photometric quantities employed in the preceding discussiod 


centimetre of area taken normally. 


The specific flux or flux density is the luminous flux per unit of 
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are shown in the following table, together with the units in which they 
are expressed. 


Photometric magnitude. Symbol. Unit. 
1. Intensity of light .......... | I Candle. 
2. Luminous flux ............. | Е Lumen. u 
3. Illumination ............... E чишен or тїї lumens, | 
iati РОУ | Е’ . ene, 
о | Lux = metre-candle. 
5. Brightness — E b Candles/cm?. 
6: Quantity ewe Q Candles. 
1. Lighting «eene T L Lumen-hours. 


The symbol F has been employed for the flux (as originally pro- 
posed by Hospitalier) instead of Ф, for the following reasons: (1) Ф 
is the only Greek letter in the series, and it is more consistent to usc à 
Latin letter; Е is the initial letter of the word flux. (2) The letter Ф 
is more or less unfamiliar to many illuminating engineers and also to 
many printing offices, and it is often confused with the small letter ф, 
which is used for an angle. 

The symbol E' is used for radiation instead of R (as proposed by 
Hospitalier) because it is so closely, related to the illumination, and 
because the letter R is emploved for the distance from the source. 
Blondel and others proposed to employ the same letter, E, for illu- 
mination and radiation, but that gives rise to confusion. On the 
other hand, E/ gives sufficient distinction and at the same time recalla 
their close connection. The letter 6 is used for brightness instead of i 
for specific intensity because i is used for the angle of emission, and 
specific intensity is a less desirable name. ‘The quantity is a specific 
intensity strictly only for small plane areas, not for small spheres or 
large sources of any form. Quantity of light, Q, is here used as the 
surface integral of b instead of the time integral of F. It is analogous 
to quantity of electricity in electrostatics and is more properly em- 
ploved in the sense here used than with the other meaning. The 
term lighting, for flux times time, is used in harmony with the usage in 
France and Germany. 


PARLIAMENTARY INTELLIGENCE. 
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TELEPHONE TRANSFER BILL. 


On Friday the Hous? of Commons went into Committee to consider 
this Bill. 

On clause 2 Mr. PETO moved the insertion of words to make it clear 
that a portion of the £4,000,000 should be devoted to the development of 
the telephonic system " in rural as well as in urban areas." 

Capt. NogTON maintained that there was no object in inserting these 
words, because the clause would carry out the object which the hon. 
member had in view. 

The amendment was negatived. 

On clause 5, Mr. J. Е. Hope said there were still outstanding some 
points with regard to the staff, and if the further consideration of the bill 
were postponed to the autumn session an opportunity would be afforded 
for settling them. 

Mr. Joynson Hicks said the greater part of the claims of the staff 
had not been satisfactorily met. There was the question of the pension 
rights. No telephone employee should be in a worse position under the 
Post Office. 

Mr. H. SAMUEL opposed the motion to report progress and said that 
of the 18,000 persons now in the National Telephone Company's service 
only 2,000 were on the pension fund. The State was taking over the 
whole of the 18,000 and putting 12,000 of them on the pension fund, so 
that 10,000 of the Company's servants would receive pension rights for 
the first time and without paving the 2} per cent. deduction which they 
paid now. The 300 or 400 men referred to by Mr. Joynson-Hicks were 
for the most part men engaged in constructional work, and would not be 
pensionable even if they had been from the first in the service of the Post 
Office. The Post Office at the present employed 5,000 men of that class, 
and it would he impossible to give pensions to the new comers and deny 
them to old servants of the Post Office in the same class. He undertook 
to postpone the consideration of clause 5 until next week, and in the mean- 
time to have a consultation with the Treasury with a view of reaching an 
understanding on the question that had been raised. 

The consideration of clause 5 was, therefore, post poned. 

On clause 6, which contains temporary provisions as to the transfer, 

On the motion of Mr. SAMUEL several amendments, designed to bring 
the terms of the clause into conformity with the agreement which he had 
made with the National Telephone Co., were also agreed to. Не pro- 

posed to omit sub-sections ], 2 and 4, which were unnecessary, and to 
substitute for the words “ the appointed day” a fixed date— Dec. 31, 
1911. New clauses providing foran audit of the accounts under the Bill 
and under the Telegraph Act, 1892, the Telegraph (Money) Act, 1896, the 
Telegraph (Money) Act, 1898, the Telegraph Act, 1899, the Telegraph 
(Money) Act, 1904, and the Telegraph (Money) Act, 1907, and making 
provision as to gratuities tu transferred officers were agreed to. 


On Wednesday the House of Commons again went into Committee on 
this Bill. $ | 

Mr. H. SAMUEL moved а new clause dealing with provisions as to the 
superannuation of transferred officers, in substitution of Clause 5. He 
stated that those members of the company's construction staff who were 
now pensionable, and also the contract officers pensionable, would be 
placed on the Post Office establishment, and those of them who were not 
pensionable would have equal chances with Post Оћсе employés to be 
placed on the establishment. 

The clause was read a second time and added to the bill, clause 5 being 
struck out. 

The bill was then reported, as amended, to the Housse. 


Pacific Cable Bill.—In the House of Commons on Wednesday this 
Bill passed through the Committee stage and it will be read a third time 
to-day, Friday. 
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LEGAL INTELLIGENCE. 


d 
Workmen's Compensation. 


At Burnley County Court on 11th inst., John Clague and Eliza Crossley 
sued for compensation in respect of the death of John Clague, junr., over- 
head wireman, who was fatally injured whilst in the employ of Burnley 
Corporation. On June 18 deceased was repairing wires in Church-street 
when a portable furnace burst, and the petroleum set fire to his clothing. 
He sustained injuries which resulted in his death. — Deceased's father was 
totally dependent on his earnings. "l'he case was adjourned, but it was 
agreed the father should receive 83. per week and £10 down. 


PATENT RECORD. : 


APPLICATIONS FOR FATENTS. 


Nora. —ТАе undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * ave 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk is affixed. 


June 19, 1911. 
14.478 RusHMORE. Systems of electric lighting.* 
14,504 WeintRAuB. Production of periodically varying currents of high frequency. 
(Convention date. 18/6 10, U.S.)* 
14.505 VaucHAN. (Manley Edwin Stureis, U.S.) Electric transportation systems.* 
14,527 ALLGEMEINE ELexKTRICITATS Ges. Automatic repayment apparatus having 
maximum tariff device. (Convention date, 18,6;10, Germany.)* 


June 20, 1911. 
14.559 HEvRTLEY. Electric telegraphy. 
14.587 Kent, LAcELL & Sittca Synp. Mercury and other vapour, electric lamps., 
14,590 STEINBERGER. Telephone mouthpieces. (Convention date, 6;8/10, and 20,8/10, 
United States.)* 
14.604 NEupoERFFER. Electric pocket-lamps.* 
14.613 Gwozpz. Telephones.* 
14,615 SYKES INTERLOCKING SIGNAL Co., Sykes & TARRANT. Electric relays. 
14,619 Simms & Simms MAGNETO Co. Magneto-electric machines. 


June 21, 1911. 
14,646 Кознтон. Electrically-driven clocks or watchworks of the primary or self- 
controlling type. 
14.649 BRuNscHwYyLES & [мом. Metal telegraph poles.* 
14,683 SIEMENS Bros. & Co. & Riper. Telephone transmitters.* | 
14.685 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke C.m.b.H., Germany.) 
Arc lamps. * 
14.704 Opcers. Operating or controlling electric switches and the like from a distance.* 
14,727 Murray. Wireless telegraphy. ) 
14,729 CoNRADTY. Electrodes for electric arc lamps.* 
June 26, 1911. 
14.802 FARMER & Ramsey. Antiseptic telephone caps. | 
14,803 Hore. Fusible cut-outs for controlling electric circuits. 
14,812 VERITYS LTD. & HinscH. Electrical circuit-breakers.* 
14,825 HORSTMANN, HORSTMANN & EpGAR. Electric time switches, and other timing 
devices. 
14.882 Sweetinc & East. Trolley-pole retaining apparatus for electric cars. 
14,887 ScHuLz. Telephone system.* 
14.938 Laxe. (U.S. Light and Heating Co.. U.S.) Battery plates.* 
14,942 Мисн. Singlephase alternating current motors of the commutator type. 
vention date, 27.6/10. Austria.)* 
14,947 GEPPERT. Method of and apparatus for generating power. 
30/6/10, Germany.)* 


(Con- 
(Convention date, 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS. 
Electrolysis of liquids. (Convention date not granted.) 
13,946 В.Т.-Н. Co. (С.Е. Co., US) Electric insulating material. 
13.057 Lomax.  Earthing devices for conductors and other electric apparatus. 
14,196 Sıemens Bros. & Co. (Siemens & lialske Akt.-Ges.). Circuits for automatic 
or semi-automatic telephone exchanges. 
14.349 Hirst & Maurice. Electrically-illuminated letter signs and the like devices. 
14.499 Price. Electrical machines. 
14,689 Parsons & Law. Dynamo electric machinery. 
14,912 WitkINSON. Electric resistances for electric heating and other apparatus. 
14,946 & 14,956 Apams Мес. CO. (Cutler Hammer Mfg. Co.) Controllers tor electric 
motors. 
15.170 Мовтн. Alternating-current electric meters. 
19,033 SrEcuT & Васе. Incandescent electric lamp holders. 
22,902 MACTAGGART & Scott. 
25.923 Hore. 
29,299 SERFEK. 


11,693 BILLITER. 


(12/8/09.) 

Telemotor apparatus for ships’ steering gear. 

Enclosed electric switches. 
Revolving electrical furnaces. (11/8/10.) 


1911 SPECIFICATIONS. ‚ . 
(Siemens & Halske Akt.-Ges.) Electric block signalling 
systems. 


6,833 Barret & Gatrre. X-ray bulbs and tubes. (7/9/10) . | 

7,198 Munro & Ratt-LEss ErgcTRIC Traction Co. Trolley bases for electric traction 
systems. (Divided'application on 11,157/10. May 5.) 

8,150 AttcEMEINE ELEKTRICITATS Ges. Regulating the voltage of direct-current 
machines running at variable speeds. (1/4, 10.) 


6,627 Siemens Bros. & Co. 
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ELECTRIC WINDERS. 


In our second Mining Issue we gave particulars of a large | publish the following supplementary list of A.E.G. installa- 
number of electric winders. Unfortunately, details from the | tions. We also add some details of winders supplied by the 
A.E.G. came to hand too late for inolusion, but as we desire | Ateliers de Constructions Electriques de Charleroi. The whole 
the information to be as complete as possible we think it well to | will show what great progress has been made. 
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| | EE NC E 
| | Net ME ару 3 ' — System 
Owners. | Name of pit. Depth. load. speed in | Motor | т Fre. | оѓ 
m. k metres ' H.P. | Sys- | Volt. quency. Drivin 
| В. | per вес. | tem. | age. 8. 
: — — — ——Á—— 
WINDERS SUP PLIED BY THE ALLGEM EINE ELEKTR (211 ATS GES ELLS CHAFT. | 
Gewerkschaft Hollertszug, Kirchen a.d. Sieg ...... Hollertszug ............ 160 1,000, 8:7 | 200 | D.C. 450 | R Ward-Levnard 
А. Riebecksche Montanwerke A.-G. .,................ Oberróblingen ......... 86 ' 450 15 | 30 | 3-ph. 3,000 50  Direct-geared 
Bergwerksgesellschaft in Bogoslowsk.................. Bogoslowsk ............ 515 600 42 160 | D.C. 500 ш. s» н 
| SP NO | | Alexander ............... 224, 600 | 85 | 225 ; D.C.: 500, .. | Ward-Leonard 
NOD DISCUS и QUE “А1ехапдег............... 224 600! 8-5 | 225 | D.C. i 500| .. ^ 4 » 
Kgl. Berginspektion, Grund i. H. ..................... Meding лиана 220 ° 750 5 — 95 | D.C. 500 куз Battery 
Kgl. Berginspektion, Kónigshütte..................... Мапге..................... 250 11,250 3.5 230 3-ph. 6,000 50 | Direct geared 
Donnersmarckhütte, Ober-Schles. Eisen-u. Koh- | ' 
lenwerke A.-G., Zabrze, O..S.............. eene Michael .................. 500 | 1,250 5 i 360 | 3.ph. | 1,000 50.  ,Ilgner 
Saar- u. Mosel-Bergwerks Spittel-Karlingen ...... Pit Ve осень 500 | 1,250 5 | 230 |3 ph. 5,000 50 » 
Usines et Mines de Houille du Grand Hornu f | Pit VIL. ................ 1,000 , 2,600 11 ' 940 3- ph. | 1,250 23:5 | Direct-gearcd 
пса MONG d а PIS DUE Pit XIL ДИ 1,000 2,000 | 11 940 | 3.ph. 1,250 | 236 | Direct 
Bergwerkegesellschaft der Verein. Steinkohlen- | | Р at i uu 
gruben Laura en Vereeniging, Eygelshoven...... Pit I. .......... eere 300 2,400 | 12 | 1,000 | 3.ph. 2,200 50 Ilgner 
Maravillas (Mexico) ............... esses Maravillas ............... 400 1,600 3:15 250 | 3-ph. 2,000! 50 Direct-geare ' 
Société anonyme des Charbonnages l'Esperance | | s | | 
et Bonne Fortune Montegneée, Liége............... St. Nicolas ............ 600 2,400 10 425 | 3.ph. 1 Il 
Zeche Mathias Stinnes, Kaarna ши кышкы Brauck Ш. ЛҮ. ...... 800 4,800 | 14 | 2,000 | 3.ph. 5:000 | 50 год 
Braunkohlengrube Verein. Marie Louise Neindorf Graf Bülow ............ 100 1,500 | 5 375 | 3.ph. 500! 50 $ 
Gewerkschaft Verein. Konstantin der Grobe, | | TERN 
В eiie oet i mu аыл Pit ARN 411 2,200 | 11 750 | 3.ph. 3,15 Direct-geared 
Gewerkschaft Wintershall, Heringen.................. "Wintershall ............ 430 1,800 8 315 3 Vili M ) a | Ilgner d 
Powell Duffryn Mine Co...................... ТТЕР Old Duffryn ............ 168 1,500 2-3 | 200 | 3.ph | 3.000 50 Direct 
Donnersmarckhütte, Oberschles. Eisen- м. Koh- | M 
len wetk6 «iiir на ыннаны — ДВО eoa e tres 220 ‚ 1,000 4 | 180 | 3-ph. 1,100 50 |Пдпег 
Village Main Reef Gold Mining Co., Transvaal...... Village Main Reef . 1 ie | 3 2 zs | ot 3-ph. 2,000 — 50  !Direct.gearcd. 
Я А > t , '9 “ -ph. | i » ” 
Powell Duffryn Mine Co..................... esee  Aberewmboi ............ 320 1,500! 75 312 Mn $00 | a , 
Dortmunder Union, Abteilung Bergbau, Mengede Wohlverwahrt ......... 500 300! 24 125 | 3-ph. 23500 | о ” j 
Moselhütte Akt.-Ges., Maizi€res...........ccccceeeeeees St. Marie aux Chenes! 180 3,600 "7 720 3. h. 5.000 | 50 Ilgner. ' 
Grátlich Hugo Lazy, Arthur Henkel von Donners- . ! pie ws | 
marcksche Berg- и. Hütten-Verwaltung in. | ! | | 
о. Radzionkau ............ 220 1,250! 8 50 _ | ‘eect -treaped. 
Oesterreichische Staats- Eisenbahn................... | Kübeck .................. 500 | 9000 | 8 | e ius | on 20 PHENOM 
Usines её Mines de Houille du Grand Hornu......... Pit е I etes | 633 | 1,700 | 8:4 ' 450 ru | 1 ion 93-5 " Е 
Hohenlohewerke АКЕ.-Сез.. Hohenlohehütte ....... ее. 270 | 750 | 6 ! 185 E 00 ! 50 Il dei б 
А.-С. Kaliwerke Hattorf, Philippstal..................  Найог[.................. | 800 |1,800 | 2-5 300 21 n 2. | D. t. 
Verwaltung der Makijewschen Kohlengruben, | | | qu^ eap 09 Se" 
L. W. Markow, Charzysk....ccccssccssssssseceeeeeae ce , Makijewka.... sees | 300 (1,500 | 7 | 
Donnersmarckhütte, Oberschles. Eisen- u. Koh- | | 12 m | 3-ph. 2,200 | 50 | Прист 
о РЕНИ НЕЛЕР И Abwehr а. 450 | 2,500 5 r | 
Eschweiler Bergwerksverein | ............ ОЕ Eduard DUE | 550 3,300 | i en | ae a | 50 E 
Deutsch- Luxemburg. Bergwerks- и. Hütten A.-G. Oettingen Ш. ......... |». 65 2,500 3 "386 nea E nn | Wa l-Leonard. 
Bergwerksgesellschaft Teutonia ...... een nenne | Rudolf iuueni ‚ 800 9-800 15 ] 380 | a our B ‘fet Bat If- 
Riebecksche Montanwerke A.-G., Leipzig............ Мем Pit Amedorf...... | M5 1500: 4 1 76 73 iy к ^R | ile e Пат. 
Powell Dutfryn Mine Со... иене: ее: анаа: 450 : 3,000 | 3 a0 a. 3 e р, | Direct geared. 
Cie. des Mines de Marles, Auchel .................. { 2 ae dd er 302 3,500 | 115 900 3 ph. 3,000 | 25 | б 
С OE E ИН | 507 13,500 | 1155 1,000 | 3.ph. 3,000 25 „ 
Sehóndube & Neugebauer ................. PESE EIE URN. Trompillo ............... | 000! 800. 7 375 : 
Mansfeldsche Kupferschiefer bauende Gewerk- Г West Paul.............. ‚ 6900 2.900 | 15 |] 965 m | peu | ip и 
schaft, Eisleben — О, | East Раш............... 690 2,200 15 1.265 "qund EO. | 2 2 
Cie, Nouvelle des Mines de Portes et Sénéchas...... -—— , ' 370 2200 6-5 gers pue 9 ^ od 
Oesterreichische Staats-Eisenbahngesellschaft TN Theodor ................ ! 600 1,400 10 б KS pa Оо | е eo | 
The Durham Electricity Supply Co................... ae DP m | 40 1.000 2:5 80 i. i000 | i ler 
Blumenthal ............ 25 CR orum 
Bergwerksgesellschaft ЕНОРИИ ТИТИ { Shamrock V............. | ve | р | р aie on ies » ыш 
‘Shamrock УП.......... ' 800 1.95 | " Ed Р |o А 
Gelsenkirchener Bergwerks ТОРРЕНТ | Rheinelbe II. ......... 1,000 E 2 3 x | 3-ph. | 5,000 | o ы " 
Кошкї. Berginspektion Grund. ee nemen Hilfe Gottes ............ | 400 |1.800' 4 | '200 3 ph. n p аи reared 
Aachener Hutten, Aktien Verein, Esch ............ | Deutsch-Oth | .......... | 90 | 6,000 | 3:5 530 | DE 900 | 50 m * | 
Charbonnages du Poirier........ ах St. Charles,.............. 1,200 4,200 9-8 060 nee | о 95 Б 
Braunkohlengrube Concordia Nachferstedt ......... ОРН 95 |1,500 ! 5 215 | 3-ph. ‚ 3,000 | 20 | ы 
Charbonnages du Poirier.............Lleeeeeeeeeeseeeeene “St. Louis ............... 800 | 1.800 45 | 280 D.C. 440 Acc үш red 
Mines de Pennaroya....... eee enn | St. Antolin ............ 500 |4,000 106 | 930 dd d B- E | 
Fürstl. von Donnersmarcksche Bergwerks- und Donnersmarckgrube, | | | рь 0,000 20 и 
Hütten-Direktion оору РИ | r | | 
Konig]. Berginspektion JIL, Biélschowitz............ LOTO! шерин ышы ES Уш) js e | pue | 8.000 | 20 Miner: 
Ste. Anonyme des Hauts-Fourneaux et Fonderies | | f ‚750 | 3-ph. 6,000 »9 | М 
de Pont à Mousson ...... көөнө ни Pont à Mousson ...... ' 142 13,000 " 
Borgbau-Akt.-Ges. Concordia ИРИ, ш 15011500: & о она оной 
Privileg. ósterr.-ung. Staats- Eisenbahngesellschaft ; Michael .................. 230 | 900 | 9-3 | 374 b О о чы 
Fürstl. von пао Bergwerks- und Deutschlandgrube, í ш 00 208r Е 
Hütten-Direktion ..... ОПОН Pt IS ерини 430 |2 | | 
Aktien-Gesellschaft Kaliwerke Hattdorf ......... GEL Найнот!.,............ Wess 7183 2 00 P Б spi PO oy) ANC 
Gewerkschaft Deutscher Kaiser Hamborn ......... Pit УП... - 100 |6,800 | 16 3,200 | 3.ph. 500 o i | 
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| Мах. | Supply. 
А Depth. speed in | Motor 
Owners. Name of pit. id gm metres | НР. | Sys- 
| per sec. tem. | age. 
| QM IN. гаш ин ин S 
ve^ re E _ E e Hütte be- | 
ОУ рн айо a nin sc PES IV РРБ 519 (4,500 | 15 | 1,900 | 3-ph. | 2,000 
trieb, Ruhfort 5: vesascince cca джанны | zs оо 
The Mount Lyell Railway & Mining Со. ............ | North Lyell ............ 457 |1,27 E P | ме 2 000 
Kgl. Berginspektion I., Kónigshütte.................. Bahn II...................! 190 , 2,500 B is ipee 
Bleiberger Bergwerks-Union, Klagenfurt ............ Antoni .................. 600 | 1,200 | 5:5 | nn dis Ps | 
G. v. Giesches Erben, Schoppinitz (O.-S.)............ Nickisch.................. 400 13,009 | 10 | jig pus 
Powell Duffryn Steam Coal Co. .......................- SINN ——— | 0 220 | E | ie TA 200 
{б j € Ó— n Pit IE даные ; | -ph. | 5, 
с Pit pem 800 5,200 125 2,300 | 3-ph. | 3,000 
Kgl. Berginspektion IL, Zweckel b. Gladbeck... { Pit VL... | 800|5200| 125 | 2300 | 3-ph. 3,000 
$ . | E 
New Modderfontein Gold Mining Co. (Ltd.)......... ! New Modderfontein... 1,220 pes | d i : d P M 
Société des Mines de Ропцгрев........................... | —— ‚| 525 6,200 е р n | 
Mines de Blanzy „галана оннан |! Puits des Alouettes... 770 (4,800 | 16 2,320 | 3-ph. | 5,000 | 
Charbonnages du Poirier..................... cese | St. Andrée............... | 1,200 4,200 98 2 SE 00 
Staatsmijnen Limburg................ нс Emma е mm | 400 |н E Nn dd ү 
Gelsenkirchener Bergwerks-A.-G., Gels»nkirchen. | Rheinelbe I. ............ ' 600 '5,20 ең ph. : e 
Mines de Реппагоуа.......................... «6 !San Raphael........... ‚ 200 | 2,800 5 : 2 Е оо, 
Charbonnages du Роігіег............................... A uo саас 1,000 | 1,400 | 4:5 | -ph. |3, | 
Fürst. von Donnersmarcksche Bergwerks-un onnersmarckgrube, п — | | 5 | 
Hütten-Direktion ........................... T M Pit E эга з | 600 669 | 16 | 1,250 | 3-ph. | 3,000 
irekti Steinkohlenbergb Orlau- Laz А : | 
i a а. РТИ d . Kaiser Franz Josef ... 750 14,000 \ 15 | ms Hd D 
Cie. Fermitre de Charbonnages А. Auerbach ...... Ludmila |... cerent : 640 | 1,700 | 4 0 -ph. 3, 5 
В rerks-Gesellschaft El Guind Man осоо Ров 500 3,500 4 425 | 3-ph. 1,150 
ergwerks-ues?tisechatt E] Guindo................. 8з. | Main ..... fi 850 3,200 | 10 1.200 | 3.ph. 12,000 | 
m"— CN ВН 
Randfontein Estate Gold Mining Co. сои | Randfontein Central RA | 2 | Yo ar : T 2000 
‚ 850 3,200 | 10 1,200 | 3.ph. | 2,000 
| 915 3.000 | 152 , 1,700 | 3.ph. 3,000 
East Rand Proprietary Mines (Ltd.)............... {= о | 915 3,000 . 152 | 1,100 3-ph $000 
| 915 3,000 15 | -ph. 3, 
| | wa . 0 | 3-ph.' 300 
East Rand Proprietary Mines (Ltd.)............... Angelo а.е as n - E doe | 3.ph. 3,000 | 
| | i i 5 2,730! 10:15 ' 960 | 3-ph. 2,000 
21r. . Pit I/, 1,455 2,730. 10-15 p ; 
f di Pit л Ys 2730 1015 , 995 | 3.ph. , 2,000 
H. Eckstzin & Co., Johannesburg "P 4 | i И Pit I1/, 1.106 , 2,730 n | e | "ps Bae | 
| Pit II/; 1,105 , 2,730 | 10-15 -ph. 2, 
| ээ 99 : | | 
Bergwerks-Ges?lls:haft Gliickauf-Saarstedt m.b.H., Kaliwerk Sehnde ...... 750 ‚3,000 , 10 | A | EE о | 
Rombachor Hütt»nwerke, Rombach ы. Montois Pauline ...... | 180 ona | 1 | ph. | , 
Griflich Schaffgotsch’ Werke, С.т.Б.Н.. | Eos | | 
Beuthen (0..3) эы тыры \ E ЕЕ | —À | Lithandra Hans-Carl | 300 с | m | on ds PEU 
General Mining & Finance Corpn., Johannesburg. | Cinderella Deep ...... | eu о | Ro | 325 3-ph. | 3.000 
Bleiberger Bergwerks-Union Klaz»nfurt ............ | m s TERCER * pen i aig 825  3.ph. [5:00 
| ours? Mines .........., 512 2, | | | 2.0 | 
| 5 d 30 ` 3-ph. 2,000 
Н. Eckstein & Co., Johannesburg..............-.-- { ue s 1 Bm | ios : En dn 2.000 | 
on эер..............., , | | , | ай 
“Ob | | 1,10 .ph. 5,000 
Bergwerks-Akt. Ges. Consolidation, Gelsenkirchen | Oberschuir..............- p о P: | E | ah, о 
Gewerkschaft Graf Renard, Grubenverwaltung ...! тоа ЕИ | | , f | 
^r Eiseni a ‚| New Sméona-S - Е 
Prager Eisenindustrie Ges., Kladno ................. | ew m | 400 1400. 7 Ў 470 3-ph. | 5,300 | 
Gewerkschaft Weidtmannshall, Hering:n a.d. | Ге 0 | 
Werra .. о а ЕТУИ | Мей оланны | 480 ` 1,900 8 о | : ph. i 200 
фт оос осо о со ооо вое ооо ов ово аз о | Geldenhuia Deep ИЕ. ү | 2 es EU. | 3. h 5 000 
Glen Deep ............. | 820 2, о | е qM Busse 
Н. Eckstein & Co., Johannesburg.......... ee Geldenhuis Deep ...... 1,260 QAM | los | es | i P UA 
, Jumpers Deep ......... | 5s 2250 | ое. ss 00 
| New Modderfontein... 2: j^ ' = | 9- 4 
| | | | 
Pürstl. onne erks. und | Deutsshlandgrube, | | | | 
Ниша E ere ка Pit Ш. 430 2,609, 15 | $200 | 2 000 
Mi ei Deutscher Kaiser, Hamborn x Tm Pit V IE: uoces oso use zs _ 10) | 6,800 | | ү . | , 
\attowitzer Akt.- Ges. für Bergbau und Eisen- © oh. 
tton BUT T Myslowitz Janows .... 350 ,1,800 6 | 400 |3 ph Po | 
Mul E (| Nours Mines ........-.{ 480 1,230 | 13-75 | 1,990 | 3-ph. 2,000 | 
| | Glen Реер.............../ 435 2,730 , 153 1,820 | 3-ph.!2,000 
Crown Шеер............ 360 2,730 158 1,370 3-ph. 2,000 
H. Eckst?in & Co., Johannesburg .................. | . 5. 1,820 ' 2,730 5 ! 1, -ph. 2, 
i = а ae .... 1,540 | 2,730 | 10:15 ; 1,740 E оо 
й . | 320 9,730 | 10-15 | 1,140 | 3-ph. |2, 
C 99 99 ose | 9 | - | 6 000 
ihi i inderella Deeps: 1,270 4,550 | 178 | 2,720 | 3-ph. 6, 
Сол. Mining & Finance COFpit. уловы ce his 1,670 3,640 ' 1015 1,590 3-ph. 2000 | 
| | Langlaagte Deep ...... | © P er | e dus n | 
Н. E-^kst;in & Co., Johannesburg ................-- oan as а d Even 1015 | о f 2.00 
| Crown Deep ............ 403 2,139 | 157 1,46 | 3-ph. ' 2, 
LU 0 -ph. 2,000 
Gewerksch. Einigkeit, Ehmen boi Fallersleben.... —— | de is T | the ) Г, 00 
General Mining & Finance Corp. .................... Meyer & CharltonMine 1,260 4.55 tr S R 
E Soledad .................. ‚+500, 8090. 725 ` 309 |3-ph.|1,040 | 
Negotiation Minera de San Rafael................ (^ 229 545) Ок 11100 | 3.ph. 13.009 | 
| 365 9800. 53 400 3-ph. К | 
' 305 9809 5  , 400 | 3-ph. 2, 
i D i Modder B uu 365 9.809, 5 409 | 3.ph. | 2,000 | 
Modderfontst “ B“ Gold Mining С›...............-] Modder В.......... Sur nad 5 | 230 | 3-ph. 2,000 | 
365 4.900, 3 | 230 3-ph. 2,000 | 
| 305 4,99), 5 | 230 | З-рһ. 12,000, 
om 5 ' 30 | 3-ph. 3,090 
Н. Eckstein & Co., Johannesburg ......... eene | Ros? Беер............... | t3 | 2,730 ! 10 15 | 83 p | | 
Union A.-G. für Bergbau, Eisen- u. Stahl.industrie,| А. v. Hen PT но 35 ' 180 | 3-ph. 3,090 
Dortmund вов орозре боо ооо о е SOT Ne ево ово во 1 А ш 


- ae ee ee jes ae = 
— " B ee 
-o e e —Ó € ш _ — ose пй: аө — eee — aS 
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Max. Supply. System 
34 i; : Depth. c speed in| Motor | | Fre- e 
Owners. — | Name of Pit. m. | 1084: | metres | Н.Р. | Sys- | Volt- | quency. Driving. 
mE Lx -+ per sec. tem. | age. | : 
ы Ын eee een ao ED 5, 
"s | b : AM MM 
* Saale,” .Bergwerksgesellschaft m.b.H., Schlet- | 19 680 | 3-ph. | 3,000 50 (пег. 
tau b. Halle a.S. .............. eem ы; —Á— M | o e Е faa Dh. 3:000 | E | 
Gewerkschaft Hohenzollern, Freden a.L. ............ IU LT. osos ees | es I ae 5,000 | 3-ph.|2,000 | 50 Wa РЕТ 
Н. Eckstein & Co., Johannesburg ................. о Crown Mines......... 1 140 | 1,440 3-5 180 es on | 00 Direct-geared. 
: А ‘ p - sap » ” 
Gewerkschaft Wintershall ................... eese Grimmberg | ............ 430 1,900 d 712 2 2.100 50 EEG 
( 850 1,900 P } Е 
| 4 850 |1,800 6 420 | 3-ph. 2,100 50 m ME. 
Gewerkschaft Hüpstedt ............... eene NOW MT 850 |1,800 6 420 | 3-ph | 2,100 50 » » 
P | 0 | 
| 850 |1,800 | 4 _ 420 | 3-ph pu do sr cd 
u Rose D»ep (Ltd.) | | 
Н. Eckstzin & Co., Johannesburg .................- Glen Desp РЕ 905 19,660 | 10 ео, di 2d | a i TAA 
Randfontein Estates G.M. Co. (Ltd.).................. ао о .| 1,140 | 3,180 8-1 poser d 
urban Ro | 
J. Eckstein & Co., Johannésburg ..... резаные Dee o Bohne 1,415 | 1,910 7-6 1,009 3.ph. 2,000 50  ,Direct-geared. 
lpi i 514 17,200 | 14 3,160 | 3-ph.,3,000 | 50 | Iigner. 
Paramonoff, Rostow а. Don ........... cae n up ч lem , , 
ini i ) t ....| Ме fet : E Re 
The General Mining & Finance Co. (Lt я у С. M. Co. | 1,260 |1820 51 36 0 3-р, 2, 100 50 Direct-geared. 
Tm agliick. оо 160 | 1,100 |. 6 ph. | 4, с jo = 
Gewerkschaft Steinkohlengrube Beatensglück...... North SOT $ 712 | 3-ph. 5,500 ' 50 Mb: 
| 480 1,900 8 | 712 3-ph. 5,500 50 ” » 
Gewerkschaft Gebra Obcrgebra ......................-. NOW аео 310 | 1,800 6:35 420 | 3-ph. | 5,500 50 н » 
310 |1,800 | 6:35 со зра re 50 "on 
ili DOT NeW! пои 380 | 1,800 6:53 50 -ph. e ee DM 
paa о un m B1 [4560 | 15 | L900 | Spb. 2000 | 467 асет 
Stein] x ее tthias Stinnes, | Zeche Matthias ; AUR 
а p ы ила — Е ае `ВЫппез Pit IV.; 800 |4,800 | 14 2,000 | 3-ph. | 5,000 | 50 T 
Compagnie des Mines. de Houille des Ligny des " | 
Aire, Frankreich ................... SET ONDE Haupt Pit IL. ......... A Eun | р о | ae san | = H 
Olbernhauer Anthracitwerke G.m.b.H. ....... ads Gabrielazeche, Main... 00 оао Ew T ! &'000 50 | Ward-Leonatd. 
Gew. des Steinkohlenbergwerks Ewald Herten i. W.| Zeche Ewald Wetter . pu d da eur s 550] n | ' OD Direct. 
Gewerskschaft Concordia, Dermbach.................. Main ..................... 6 1,500. | 1 20 з 9.900 95 | Ilgner. 
D. Davis & Sons, Ferndale................... eee] РІС анн 511 |4,050 7 ,93 ph. , 2,2 
iété Anonyme d'Ougrée Marihaye, Flemalle | 
"C Tu os о М ее 1,000 (2,800 | м | 1,600 | D.C. 550| |» 
Kgl. Berginspektion IX., Friedrichsthal ............ Ost. Maybach ......... 600 3,6001 8 1,109 | 3-ph. ‚2, | 
i 'ilhelm Ernst zu | | 
au qu E T Оа аа 550 13,000 | 9 605 | 3-ph. | 2,000 50 | Tigner. 
ran [ - ° di a d- | 
Е ы M О о aue 750 5600 | 125 | 1,200 |$4h|3000| 50 | » 
Gewerkschaft Immenrode, ноо Р x Maln — 1,000 | 3,200 | 14 1,600 | 3-ph. 5,000 к 
Gewerksch. d. Konsol. Wenzeslaus- u. Ferdinand-| | - | Direct-geared. 
grube, Mölke .............. PETE OIT ETE S Кагын. | M о н n E 30 | 2 Ilgner. 
Kgl. Berginspektion Ш., von der Heydct............ Steinbach ............... 7 2,0 n 1,5 0 3-ph. |5, 50 | Direct-geared. 
Nordhiuser Kaliwerke A.-G., Wolkramshausen ... па УНЕ 2 Ms о e р S O00 oR d : 
ld Mining Co., Colar Goldfield...... BIN: ec i ,00 ә ә ph. | 3, id 
AL ри. уи s 900 19,550 | 5 530 |3.ph.|3300 25 |» " 
The Champion Reef.Co. Colar Goldfield ............ 1 Nu E 800. | 9 550 5 530 | 3-ph. '3.300 25 | И Á 
The Noondydroog Co., Colar Goldfield ............... Main ............. Ре 900 2,550 5 530 | 3-ph. 3,300 5 : 
The Balaghat Co. Colar Goldfields....................- Main ............. Padi 900 | 2,550 5 530 | 3-ph. | 3,300 25 ima = ' 
Nordhiuser Kaliwerke A.-G., Wolkramshausen ...| Hein ..................... 600 | 3,400 15 1,100 3-ph. | 5,000 50 | 
eee | | ee [| 845 |4000 | 135 | 1,720. | 3-ph.|5,000 ; 50 | ” 
Fried. Krupp А.-С. Essen-Ruhr ...................-. о l| 840 4,000 | 13-5 1,720 | 3-ph. 15,000 50 | We rd. Leonard. 
Mines de la Mouriére |................ esee Main "c IM 250 5,000 10 1,120 D.C. , 500 ды пег. 
А.-С. Kaliwerke Neu-Bleicherode ..................... M AM ааа ое 670 | 2,000 12 910 | 3-ph. | 5,000 50 
Kons. Fuchsgrube, Neu-Weisstein................. e Hans-Heinrich ......... 300 | 1,800, 75 520 | 3-ph. | 3,000 50 ” 
Kg.. Berginsp. XL, Camphausen ................. Pit IV. Camphausen..| 710 | 4,000 18 2,470 | 3-ph. | 5,000 50 » 
Eschweiler Bergw.-Verein, Alsdort...................-- Eduard Anna II....... 550 |3,300 16 2,600 3- ph. | 5,500 50 » 
Micklefield Coal & Lime Co. ..................... Main e FS 274 ! 1,830 12:9 820 | 3-ph. | 2,000 50 ” 
| Robinson Gold Min- Direct-geared. 
ing Co., No. 1 ...... 820 |4,540 | 10:2 1,150 | 3.ph., 2,000: 50 | 
| Ditto, No. 2 ............ 1,020 (4,540 | 10:2 | 1,370 | 3-ph. |2,000, 50 p 
Eckstein & Co., Johannesburg | ..................... l Ditto, No. 2............ 1,020 ' 4,540 | 10:2 1,000 | 3-ph. | 2,000 50 ; » т” 
, Village Main Reef, 
| Gold Mining Co. No.1 | 435 13,640 | 15 1,960 | 3-ph. |2,000 50 2 > 
Ditto, No. 2 ............ 646 2,720 | 10-5 | 1,110 | 3-ph.!2,000 | 50 ө М 
mE Rand Klip Gold Mine | 610 | 910 | 7-1 420 3-ph.|3,000| 25 | » " 
New Kleinfontein Group Central Adminis- j | New Kleinfonetin = | 
c dA UNA с US EFE RA + Subsidiary | 760 ‚ 1,820 | 9:15 505 | 3-ph. | 3,000, 25 9; 1 
Ll Orient. ан. | 400 1820! 76 500 | 3-ph. 3.000 | 25 jj». " 
Bergbaug2sellschaft, Hannover-Thuringen ......... c Men e сасе 825 3,000 | 10 1,660 8-рһ. | 3,000 | 50 | poem 
| И | City & Suburban Dn T | . nt geared. 
Eckstein & Co. .............. eee вина 1 G. M. Co. | 600 : 2,230 |. 10-5 900 : 3-ph. | 2,000 | 50 Direct gea 
WINDERS SUPPLIED BY THE ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI. 
Sté. Ame des Charbonnages Elisabeth, Auvelais..., Bellevue — ............... | 509 | 5,600 7 240/280 | 3-ph. | 3,090 30 Ilgner. 
Sté. Ame des Houilléres d'Anderlues.................. | —— ^ 9 700 13,500 47 140 | 3-ph.| 500 30 " 
'harb res Elisabeth, Auvelais Baul sb | 400 |5,600 53 (190/226 3-ph. | 2,890 50 s" 
Sté. Ame des Charbonnages Elisabeth, Auvelais... Baulet............... ^ 400 |3200 1 50 | 3.ph. | 2,850 50 - 
Sté. Ame des Charbonnages Noel-Sart-Culpart. ...! Gilly иене | 300 |2,850 94 |115/120 | 3-ph. | 3,000 о) p 
Ste. Ame des Charbonnages de et à Bascoup ...... Siege No. VI. ......... | 800 [9,400 | 110 1,650 | 3-ph. | 3,000 50 4 
Sté Ame des Charbonnages I’ Espérance et Bonne- | | ” 
Fortune; МО ЕПС irie i i pte verso 'St. Nicolas Montegnée| 850 |4,960 | 9:4 | 200/345 | 3-ph. | 1,000 | ч 
Sté. Ame du Charbonnage du Bois-Communal, | н 
а. d ы нын Sainte-Henriette ...... 800 7,280 | 8-8 |425/590| 3-ph.| 220| 50 | » 
Sté. Ame des Charbonnages de Bonne-Fin, Liège. | Sainte-Marguerite ... 407 |6,020 6:3 300 | 3-ph. | 3,700 50 m ET 
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Manufacturers and Contractors 
_ for Electric Mining Plants 
OF EVERY DEISCHRIPTION. 
AGENTS IN ALL PARTS OF THE WORLD. 
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A.E.G,-Ilgner Electric Hoists, 1,250 Н.Р. 


Electric Hoists, Three:phase Direct Drive, Iigner-A.E.G. and Leonard Systems. 
Steam Turbines and Turbo-Generators. Turbo-Compressors. Electric Pumping 
Plants. Mining Locomotives. Blast Furnace Hoists. Electric Driving of Rolling 
Mills.  Water-tight and Gas-tight Electrical Apparatus, High and Low-Tension 
Shaft Cables. Transmission Lines. Electric Hardening Furnaces for Drills, et. 
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FOREIGN DEPARTMENT. 
LONDON Agents: THE A.E.G. ELECTRICAL GO. OF SOUTH AFRICA, LTO., Caxton House, Westminster, 8.W. 
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COMMERCIAL AND INDUSTRIAL SECTION. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Ashton-under-Lyne.— The чусту of the assistant electrical engi- 
neer (Mr. W. А. Wales) has been increased by £25 per annum. 

Burnley.—The Rural Council have assented to the proposal of the 
Corporation to apply for a provisional electric lighting order for the 
parish of Reedley Hallows, — 


Carlton Hotel Fire.—Mr. H. B. Renwick, chairman of the Electric 
Supply Publicity Committee, Moorgate-court, London, E.C., has 
written to the press pointing out thet the statement that the recent 
fire at the Carlton Hotel was caused by the fusing of an electric wire 
is without foundation. The Electric Supply Company, who supplied 
the hotel, had made a thorough investigation, and gave full assurance 
that there was no evidence whatever to connect the fire with any 
electrical source. Further. the official London County Council report 
of the London Fire Brigade gives the supposed cause of fire as 
* unknown." | 

Clydebank.— The Tramway Committee have been authorised to 
meke г definite offer to Glasgow Corporteion for the completion of 
the tramwey bridges, but. the Corporation are to be asked to give on 
undertaking for the proper working of the bridges and the comple- 
tion of the tremwey undertaking. 

Ealing.—At lest week's Council meeting the Mayor (Councillor 
Roose- Francis) congratulated the borough electrical engineer (Mr. 
J. D. Knight) and the Electricity Committee on the fact that the 
profit on the electricity supply department for the past year was 
£1,700. 

The Committee recommended the purchase of 35, Bond-street for 
£1.200 and to authorise the ex penditure of £500 in necessary alterations, 
h^ating and lighting. the £1,700 to be provided out of reserve. 

Ald. Peat, moving the adoption of the report, said the electricity staff 
was crowded out and the heating of the offices was unsatisfactory. New 
offices were, therefore, necessary, 

The matter was, however, deferred for a month. 

Electric Lamps in Mines.—An inquest was held last week at 
Bryncethein (Glam.) on two miners named Rogers and Davies who 
were killed on 29th ult. 

Evidence was given to show that deceased were found in a place known 
ах " Walkers Top Hole," which was being driven for connecting to the 
top airway, 


A witness named Evans said he and another man named Lewis had ! 


churned a hole when working in the pit but he was rendered unconscious 
by an escape of gas. When he recovered consciousness he remembered 
someone pulling him down from the top hole to the bottom. The hole he 
had driven was about 2in. wide, and the thickness of the coal about 
2ft. Gin. The сол] above that must have been much thinner, and di- 
rectly Lewis touched it it scattered. It was commonly known that since 
ü fall occurred three or four weeks ago there was gasin the place they were 
working towards, and the place had been stopped. Everything went on 
all right until the fall occurred, and then the company concentrated their 
efforts on getting the air round by the upper connection. 1t was with 
that object that they were working at the stump of coal. They worked 
with electric lamps, and the manager left his safety lamp 30 or 35 yd. 
away. | 

Col. PEARSON (mines inspector): You were given electric lamps to 
Work т а place which contained gas *—Yes, sir. 

Is that regular 7— No. 

Do you know it is in contra vention of General Rule No. 1 that any man 
shall work in any place where there is an accumulation of gas ?*—No 
answer, 

You did it on the Instruction of the manager ?—Yes. After plugging 
the hole ther? was no gas in the place, р | 

Col. Pearson: If you had had a safety lamp it would have indicated 
danger. Was it not a wrong thing to put eleetric lam ps into your hands ? 

M г. KENSnockE (for the company) said he could not agree. There was 
nothing in the rules to prevent the use of electric lamps, 

Col. PEARSON said the rules specifically stated that safety lamps should 
be used where there was gas, | | 

Мг. KENSHOLE contested the point whether an electric lamp was not a 
safety la mp within the meaning of the Act. There were many collieries 
where electric lamps were in general use, | | 

The CORONER (to witness): What would have happened if you had had 
safety lamps ?—]1t might have been that the whole colliery would have 
been blown ир, o 

Would vou have had time to get out after the burst of gas if you had 
had а safety lamp %—No, | | 

After hearing the evidence, the jury returned а verdict of * Misadven- 


| tur^" and found that deceased had died through suffocation. They 
| added that if the deceaasd men had been using safety lamps at the time 
the deaths would not have occurred. LIRE 


Garvagh (Ireland).—4 meeting of ratepayers is to be called to con- 
sider г proposal to adopt public electric lighting. Electric current 
would be supplied by г, local mill owner, Mr. Samuel Stewart. 


Glasgow.—The motor men гла conductors of the Corporation 
tremweys went out on strike on Saturday morning last. A limited 
service of cars was, however, run until Tuesday, when the strike col- 
lapsed and the full service w2; resumed. 


Harbour Lighting.—Irvine Herbour Trust last week decided to 
engage an electrie»! engineer to prepare а report on the probable cost 
of lighting the harbour by electricity and what further use could be 
made of electricity with a view to cheapening cost in any other 
brench of the harbour plent. | 


‚‚ Hessle.—The Urban Council have decided to purchase electricity 
in bulk from Hull Corporation. 1t is estimated that Hessle will take 
about 70,000 units at the outset st 9d. per unit. E 


Inquest.— An inquest was held on Tuesday et Middlesbrough on a 
caulker named Best, employed st Smith's Dock. 

Evidence was given that an electric crane runs along the dock jetty and 
that the power cables: were placed in а conduit. Best, whilst walking 
along the jetty, dropped a packet of white lead which fell into the conduit, 
and in trying to recover it he touched the live wires and was killed. 

À verdict of accidental death was returned. 


Light Railways.—The Board of Trade have confirmed the County 
of Hertford (Cheshunt) Light Railways Order, 1911. authorising 
the ehandonment of pert of the reilwey euthorised by the County 
of Hertford Light Reilways Order, 1906, and reviving the powers of 

| the County Council in respect of the remainder of that railway, and 
for other purposes. | | 


Lytham.— The Council have been notified that a company proposes 
to epply for a provisionel electric | ighting order. 


Morecambe.— The Board of Trede have sanctioned в loan of £4,617 
for doubling the tramway track to Bore and £800 for additional cars. 


Osram Lamp Patent Litigation. —The Озге Lemp Works (Ltd.) 
are issuing а notice relating to the ection recently brought by them 
against the British Tungsten Lamp Со. ond another for infringement 
of their letters patent, in which they state that an order was, by con- 
sent, made on 26th ult., whereby it was (s mong other things) ordered 
| that :— 

The defendants, their servants, agents and workmen be restrained 
during the continuance of certain letters patent from importing into and 
from making, selling, offering for sale, supplying and using any illumi- 
nating bodies, or electric lamps containing illuminating bodies, made 
according to or in manner described and claimed in the specification of 
such letters patent, or according to or in manner only colourably ditfer- 
ing therefrom. and generally from infringing the rights of plaintiffs under 
the said letters patent. and that defendants do pay to plaintiffs the sum 
agreed for damages sustained by plaintiffs or to be sustained by reason 
ot the infringement of the said letter3 patent by defendants by manu- 
facture and sale prior to the date thereof of lamps and filaments and the 
sale of the lam ps then in stock or by reason of the user of such lamps and 
filaments, and that defendants do рау to plaintiffs their taxed costs of 
the said action. 


Railless Trolley Traction.— Dundee Tramways Committee havo 
instructed the manager (Mr. Fisher) and the city electrical engineer 
(Mr. H. Richardson) to prepare plans, &c., for introducing the гай. 
less trolley system of traction on the Clepington-road route, 

Dewsbury Council have been in negotiation for some time 
with the Yorkshire (Woollen District) Electric Tramways (Ltd.) 
in regard to certain proposed extensions of the tramway system. 

The local lines are held by the company on a lease from the Council for 
28 years and extensions must be matter for negotiation. The Corpora- 
tion must provide the capital expenditure. If the company fails to meet 
the wishes of the Corporation for a new line after xix months! notice, the 
Corporation may themselves make and work the extension line. Such 


expire next month. In the meantime the company have replied that 


the capital expenditure necessary would be justitied for many yeurs to 
come, but they offer as an alternative to prepare estimates for under- 
taking the rail.less trolley system on the route. The Parliamentary 
and Tramways Committee have considered the matter and instructed 
the borough surveyor to prepare plans of alternative routes to Westboro’, 


notice has been given in regard to a tramway to Westboro’ and it will - 


after giving the proposal careful consideration they are unable to see that. 
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On Aug. | they inspected the Leeds rail-less trolley system, but they 


report that they are not favourably impressed with its suitability for the 
steep gradients to be encountered on the Westboro’ route. 


St. Anne's-on-Sea.— There are over 1.000 consumers now con- 
nected to the electricity supply mains, an increase of about 100 
consumers in 12 months. 


Stalybridge, Hyde, &c., Tramways.—It has been decided to re- 
construct the Diteheroft Hill tramway route. 


Walsall.—The Assistant Electrical Engineer has been instructed 
to make good the damage caused by the recent fire at Butts-road 
Sub-station by altering the existing switehboards so as to bring them 
more up to date, at a cost of £125. 

А coal elevator is to be provided for the new boiler at a cost of £120. 
The Tramways manager has been instructed to have one of the cars fitted 
with speed indicators, and to arrange for each motorman in turn to handle 
the car зо as to obtain some training in the judgment of various speeds. 


Wishaw.—At Monday's meeting of the Council it was reported 
that there was a deficit of £81 on the past year's working of the elec- 
tricity department, against £417 in 1910. 


Yarmouth.— Electric lighting is to be adopted at Southtown. 
Electric current is to be taken from the trolley wires and the lamps 
ате to be hung from the posts on anti-vibration holders. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The concessionaires of the proposed electric tramway 
from Buenos Ayres to the Tigre have applied to the La Plats Govern- 
ment for permission to extend the original route. 


Australasia.— An Act of the New South Wales Legislature of 
December, 1910, authorises the construction of 22 electric tramway 
from Derley-road. Randwick, to Coogee. at an estimated cost of 
£81.763. 

Erskineville Council has contracted. with Sydney (N.S.W.) City 
Council for the supply of electricity for lighting and power. The Erskine- 
ville Conncil are to рау £3 per annum for 40 c.p. incandescent lamps, 
£3. 7s, 6d. for 50 e.p., £3. 158. for 60 c. p., and £6 for 100 c.p. lamps. For 
are lamps of 1,500 c.p. they are to pay £16, 2.000 c.p. £19, and for 
2.500 c.p. lamps £22. 

Waterloo (N.S. М.) Council have entered into a contract with Sydney 
City Council for lighting the municipality with electricity and supplying 
power to the factories in the district. The City Council now have the 
right of supplying clectrie light and power to. Botany, North Botany, 
Alexandria ard Waterloo. ‘Phe other municipality in the division is 
Redfern, the Council of which has virtually agreed to accept the offer 
of the City Council to purchase their goodwill for £20,000. 

The Federal Cabinet recently decided that provision should be made 
wher callirg (есес for telephone switchboards to give makers of auto- 
matic boarcs an epportunity of competing, ard the Postmaster-General 
was so far favourably impressed with the working of this device that, 
although tenders had already been invited with respect to а manually- 
operated switchboard for Perth, new tenders are to be called for either 
manual or automatic operation, ‘Phe exchanges at Norwood and Unley 
(S. Aus.) and at Geelong (V.) also require new switchboards, and in these 
cases also tenders will be asked for both manual and automatic forms. 

She poll of the Hawthorn (V.) ratepayers has resulted in a large 
majority in favour of the agreement with the City Council and Melbourne 
Electric Supply Co. for street lighting. 

Christchurch (N.Z.) electric tramways made a net profit of £2200 on 
their last vear's working. 

Preston (\.) Shire Council have adopted an electricity supply scheme 
prepared hy Messrs, Lincolne & Me Dougall and estimated to cost £4,524. 

In future specifications for copper wire for the railways and tramways 


af New South Wales the following paragraph is to be inserted :—'* Other 


things being equal. preference will be given to tenderers offering to supply 
Australian copper wire, provided it complies with all the requirements of 
this specification.” The Federal Postmaster-General has also agreed to 
insert this paragraph in his specification. | 

The Inverell (NS. W.) municipal electricity works will commence the 
supply of current in September, 

The ratepayers of the Mangaweka Rangitikei district (N.Z.) have ap- 
proved а proposal to ‘raise £10,000 for electricity supply and other new 
works. 

tecently Alexandria Municipal Council entered into а 10 years’ соп. 
tract with Svdney City Council for the electric lighting of its thorough- 
fares and for the supply of electrical energy for private lighting and power. 

Prahran and Malvern ‘Pramways Trust have accepted a tender for the 
construction of the permanent way of the Dandenong road lino. 

The Royal Commission on the railway and tramway services of Mel- 
bourne and suburbs has taken further evidence, ` | 

Mr. JOHN ES town clerk of Melbourne, advocated municipal in 
preference toG overnment control of the tramways, and compared the 
management of the Prahran Malvern system with that of the St. Kilda- 
Brighton system controlled by the Railway department. He was also of 
opinion that the compensation due to the municipalities, if the Govern- 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


ment should decide on State control, would be very large, the present 
working value of the capital invested in the tramways being £1.500.000. 
With regard to the distribution of profits between the municipalities, he 
advocated the car-mileage basis. He considered. that a municipal 
Management would be more likely to build new lines, and so relieve con- 
gestion in the central area, than would a Government control. A better- 
ment rate for a tramway undertaking would prove impracticable. In 
some cases the tramway would take business from a small district to a 
larger but neighbouring one, so that a © worsement " rate was а proper 
complement to the other. Не was in favour of extension to districts not 
now served in preference to the electrification immediately of the existing 
systems, Electrification in Melbourne would come in time, though in the 
principal streets of the city practically nothing could be gained. He did 
not think the advantages would warrant immediate electrification of the 
present system. | 

Mr. Percy Rosine, president of the Victorian Institute of Electrical 
Engineers, advocated the overhead electrical system on the grounds of 
economy in construction and facility of supervision and maintenance. 
The aesthetic objections to an overhead service did not appeal to him. 
He preferred the central to the span wire system; span wires were 
unsuitable to Melbourne streets on account of the great sag, due to the 
width of the streets. On the question. of clectrifving the suburban 
railways. he preferred direct-current to high-tension alternating current. 

Mr. W. С. Toor Goopman, chief engineer and general manager of the 
Adelaide tramways, prepared. the. following figures respecting the сот- 
parative cost of conduit, spin-wire, and central-pole constructions: (а) 
Cost of constructing а conduit system for electric traction, including 
conduit, conductor rails, bonding, insulators and. permanent way. with 
wood block paving, £21.000 per mile of single track. (‘The estimate 
included an average percentage for special work and 15 per cent. for 
engineering and contingencies): (b) Cost of permanent way, with tarred 
macadam surface and steel span-pole construction, £6,760 per mile of 
single track and £11,820 double track. For wood span-hole construction 
and permanent way. with plain macadam surface, he estimated the cost 
per mile of single track at £3,350. double track £9,720: (c) Tne cost of 
permanent way, with tarred macadam finish and steel centre-pele con- 
struction would be £11,480 double track. The cost of overhead con- 
struction would be: Steel span-pole construction (double track), £1010 
per mile; steel centre-pole construction (single or double track), £1300 
per mile; wood spin-pole construction (single or double track). £210 
per mile. He was of opinion that the present cable conduits would not 
be suitable for electric traction, In. Adelaide the cost of maintaiming 


the overhead systei was 1-15]. per car-mile, but the maintenance сом 
А я uM Mi 
of a conduit system would be at least Jd. more, and that on an extensive 


system would ran into very large figures. Eventually the superiority at 
electric traction would justify the conversion of the Melbourne system 
to electric, though it would take some years to do so. During the last 
three or four years great developments had taken place in the alternating 
current system, and at present it was difficult to yet figures that would 
enable him to draw a fair comparison between direct and alternating 
current, Por purely suburban (гаће the balance was in favour of the 
direct current if the area be limited, but if an unlimited area be taken, 
with lines extending 40 or 50 miles out of Melbourne, it was an open 
question, Electritication would make it more than ever necessary te 
re-duplicate the railways, especially that to Caulfield, though that would 
have to be done whether electrification were adopted or not; and 1 
would be better to re-grade and re-duplicate at the same time. He 
strongly advocated electrification, and added that, service for service 
electric traction was dearer than steam. But with electric traction the 
quicker service and increased facilities would result in an increase ? 
traflic that would more than compensate for the extra cost of operating: 
Mr. Walter Karplus, chief electrical engineer of Siemens Bros. Dynamo 
Works, stated that the fact that 90 per cent. of the electric tramways 
of the world were operated by the overhead system was evidence that that 
method of traction was considered the best available. The most im- 
portant considerations that had operated against the adoption of the 
conduit system were its initial cost, its maintenance cost and its working 
expenses, If anything went wrong, the time occupied in setting thir 
right was greater. He would not recommend the conduit system ev en 
for the busiest streets in the city. He advocated the overhead system. 
with standards on each side of the streets in the city, but centre poles 
outside the city wherever the streets were wide enough, and side poles 
with projecting brackets in the narrower streets. 
A sub-committee of the Victorian Institute of Electric | 
been appointed to consider the question of licensing electrical уел п. 
Temora (N.8.W.) is to have electricity supply works at a cost of £6, 000. 
‚ Birehip (V.) electricity works were inaugurated on July И. 
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Nugawading (V.) Shire Council have instructed Mr. McDougall (of 
Lincolne & McDougall) to prepare a scheme of electricity supply for the 
district. 

Negotiations are proceeding between Hobart City Council and the local 
tramway company for the purchase of the company’s undertaking. The 
company have agreed to sell for £260,000, but the Council only offer 
£150,000. 


Customs Decisions.—Under the Netherlands customs tariffs auto- 
matic reversing switches for electric lifts pay 5 per cent. ad valorem 
duty (as “‘ iron wares "), but slates for use in the manufacture of 
&witchboards and insulators are admitted free. ai 


Japan.—The ''Osaka Asahi” says the manufacture of electric 
wire appears to have good prospects in Japan, and the demand is now 
not less than £1,400,000 per anuum. 

Last year the output of wire by the Furukawa Mining Firm (the pro- 
prietors of the Ashio copper mine) was twice as large as that for the pre- 
ceding year. The annual production of copper in Japan is about 
120,000,000 lb., of which 24 per cent. is consumed for electrical work, and 
according to an authority, the total amount of capital invested in the wire 
making industry is about £1,000,000. Tne value of the annual production 
of uncovered wire in Japan is about £750,000, that of wire covered with 
cotton about £530,000, and that of wire covered with rubber about 
£300,000. Besides these, telegraph cables and galvanised wire are рго- 
duced to the value of about £130,000 а year. Of rubber-covered wire the 
Japanese supply 70 per cent. and foreign firms 30 per cent. of the demand ; 
galvanised wire about equally. Foreign firms still supply 80 per cent. 
of telegraph cable requirements. Electric wires and cable are still 
imported into Japan to the value of over £300,000 a year. Japanese 
makers cannot yet compete successfully with foreign firms in price, but 
have made progress in skill and workmanship. The demand for under. 
ground and short lengths of submarine telegraph cables апа military 
telegraph wires is said to be met from local sources, and the Japanese 
Government has increased the duty on electric wires about three-fold 
to protect the Japanese industry. 

The Yokohama Electric Wire Co. is about to open a new factory for 
insulated wires, the capital (£60,000) to be jointly contributed by that 
company and the Furukawa Mining Firm. A scheme is also on foot in 
Tokyo to sat up works for the manufacture of electrical machinery, the 
concern to be a branch of the A. E.G., of Berlin. Other enterprises of a 
similar nature are in contemplation, largely with a view to meet the 
increasing demand of the Russian littoral, Korea, India and Australia. 


Paris Telephone Service.—The text of » decree, dated July 29, has 
been issued, authorising the expenditure of 11,667,700 frs. (about 
£466,708) for improving and extending the Paria telephone service. 


Russia.—Mr. H. Cooke, H.M. Commercial Atteché, reports that 
the Imperial assent has been granted to a proposal by Mr. Ushkoff to 
form а company for the construction, without guarantees from the 
Government, of an electric railway in the Crimea from Sevastopol, 
vie Yalta, to Alushta. with a branch to Balaklava. The total length 
of line will be &bout 84 miles. A printed pamphlet (in English) can 
be seen at 73, Besingholl-street. London, Е.С. 

In a consular report on the trade of Kharkov, Mr. Vice-Consul 
Blakey states that in the heavy engineering. and particularly in 
electric] engineering, the Germans have shown more enterprise 
than the British. 

The Germans have branch offices under their own management with 
experienced engineers at the head, а staff of suitable men and branch 
factories in Russia to supply parts of contracts that cannot profitably 
be imported, They have thus established a reliable trade, while the 
British remain dependent upon the good-will of their agents. In the 
trade іп machine tools, agricultural machinery and portable engines 
German firms have a large share. The trade in electrical machinery and 
in semi-portable engines is entirely in. their hands. ln steam engines 
they do a good trade and hold a high reputation. The hold a large pro- 
portion of the imports of oil, gas and Diesel motors. In mining machinery 
and coal-washing plants, and in transporters and in brick- making 
machines they also lead. Mr. Blakey is assured that the British manu- 
facturer could well compete in everything but electrical engineering if he 
were as well served by a sales department in Russia as his German rival. 


South Africa.—4At the Klerksdorp municipal electricity works a 
gas-driven set was recently installed, including a 78 в.н.Р. Hornsby 
twin-cylinder gas engine (with suction gas-producing plant) coupled 
to an Е.С.С. dynamo, 

Johannesburg Council have adopted a revised tariff for domestic electric 
lighting. by which dwelling houses are to be rated on a basis of six units 
per room per month at 6d. per unit, and the balance at 114. per unit. 
As an alternative, an extra meter with time switch can be fixed at the 
consumer's cost, and energy consumed between 5 p. m. and 11] p.m. charge 
at Od. per unit, and during the remaining hours at 124. 

Ladysmith Corporation have arranged to supply electrical energy to 
the South African Railway at Ladysmith (O.F.S.) Junction and the new 
yard, with a guaranteed consumption of 168,000 units per annum. 


Spain.—Don Garcia de Pruneda has applied to the Ministry of 
Fomento for a concession for constructing and working an electric 
tramway in Madrid. 

The Société anon. des Tramways de Barcelone has applied to the 


Ministry of Fomento for а concession for the construction of an electric 
tramway in Barcelona. z 


Telegraphs in the United States.— n interesting open letter ad- 
dressed by the Postal Telegraph Cable Co. of New York, to the 
Attorney-General of Texas, is in circulation. and shows the keen com- 
petition, whieh is the leading feature of telegraphie matters on the 
other side. The open letter to which we refer deals with the efforts 
thet have been made by the Postal Telegraph Cable Co. of New York 
during the past 25 years, the competition which these efforts have 
invited, and a general review of the situation as it stands to-day. 


Venezuela.— The British Vice-Consul at Maracaibo reports that 
there are openings at present for electric tramways in the town of 
Maracaibo. Various offers have been presented to the Municipahty 
but none has been approved so far. 


Wireless Telegraph .Note.—According to a note from America. 
wireless telegraphy is entering into keen competition with the tele- 
phone in certain large business houses in New York and Philadelphia. 
The note concludes : '* The ease and rapidity of wireless communica- 
tion suggested the use of the stations as a substitute for the telephone, 
with the result that the latter has been completely ousted.” We do 
no more than record the statement published. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—The revenue of the tramways department for the year 
ended May 31 was the highest in the history of the underte king— 
£73,470, against £71,121 in 1910. 


In his report the general manager (Mr. R. S. Pilcher) states that the 
revenue had been practically stationary for the previous four years. The 
increase is attributed to the weather, the winter having been exceptionally 
mild, and there being practically no snow or severe frost. ‘The working 
expenses were £39,074. 17s. 6d., a decrease of £777. 

The total revenue. was £73,470, including £72,417 traffic receipts, and 
the total working expenses were £39,675, leaving a gross profit of £33,795. 
After paying interest and sinking fund, and providing for depreciation, 
&c., £17,459 was carried to the r»newal account. ‘The capital expen- 
diture is £315,395. 18,027,581 passengers were carried, against 
17,156,050, and 1,019,503 car-miles run, against 1,585,137. 


Вескепћат. The accounts of the electric supply department for 
the year ended March 31 show total nett capital expenditure of 
£01.24. 

The amount borrowed for “ free? wiring was £27,000, of which £14,959 
is outstanding, making the total indebtedness £109,192. and the annual 
repayment of principal and interest being £10,570. Tne total receipts 
were £10,925 for private lighting, £340 for public lighting. £2,277 for 
traction, and £2,209 meter rents. The total expenses were £7,066, but 
after meeting charges there was a nett deficit of £1,062, but deducting 
sale of “ free " wiring installations and adding previous loss (£251) the 
total deficit was £1,094. 

The Cnairman of the Electricity Committee (Mr. Sjollema), who moved 
the adoption of the accounts at the last Council meeting, referred to the 
excellent work done by the showroom in increasing the popularity of 
electricity, and thought they ought to take the profit made on the fittings 
sold. 


Glasgow.—In presenting the accounts of the electricity depart- 
ment for the year ended May, Bailie Willock stated at the meeting 
of the Corporation last week that the depression from which the 
department had suffered, in common with other industrial concerns 
during the past three years, was disappearing. | 

The revenue account showed a substantial increase and the cost of 
working had improved. After depreciation had been deducted there was 
а net increase in capital expenditure of only £36,281, half due to extensions 
of mains. Revenue had increased from £245,959 to £260,526, an increase 
of £14,567, which had been derived largely from power consumers. The 
use of electricity for power had undoubtedly conduced to social welfare. 
Not only did it ensure а purer atmosphere in works und factories, but in 
other ways it increased the efficiency of the workers, and by bettering 
their working conditions improved the quality of their work. There had 
been practically no increase in public lighting during the year. Although 
5,826,000 more units had been generated, the coal bill had only gone up 
£1.231, and that was wholly due, not to the increased units, but to the 
extra 94. per ton paid for coal. ‘The saving in coal consumed during the 
year was equivalent to about 15,000 tons, or a money saving of £6,000. 
The other items in tlie cost of generating had fallen shd. per unit sold, or 
a total saving of £2,500. Those were remarkable figures, and the 
engineers and general staff of the department were to be congratulated 
on the keen interest and the scientific intelligence which they brought 
to bear on their work. No other similar undertaking in the kingdom 
had shown such gratifying figures in any one year. The cost of dis. 
tribution showed a slight increase, £1,647 having been spent on a thorough 
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overhaul of mains, cables and meters. Repairs of public lamps and 
management ex penses had decreased, while taxes and assessments show 
an increase of £1,008. The statutory and other obligations in the shape 
of interest, sinking fund and depreciation showed an increase of £3,917, 
but relatively to the output there was really a decrease of 4d. per unit. 
'The average price received during the past year had been just over 134. 
per unit, and the cost of production had been just under 144. per unit. 
The difference between the two was a surplus of £6,680 on the year's 
operations, and that sum the Committee had recommended to be carricd 
to reserve. With the reduced price at which coal for the current year 
had been purchased, with an increase in consumption from lighting con- 
sumera, and the economies which the Committee had always an eye to, 
it was confidently anticipated that next year it would be possible to 
make a reduction in the rates to certain classes of consumers, although, 
with present prices for energy and the improved efficiency of incandescent 
and are lamps, electricity was as cheap an illuminant as was available, 
while for power, both to large and small consumers, it was unequalled. 
‘The accounts were approved. 


Hove.—The zccounts of the Aldrington electricity undertaking for 
the year ended March 31 show total receipts of £951 and expenses 
£598, leaving ғ gross profit of £353. 

After meeting loan charges there was an adverse balance of £207 against 
а debit balance last. year of £404. The purchase of electricity had cost 
£407, and the sale had realised £825. 


Ilford. —The zecounts of the electricity department of the Urban 
Council for the year ended March 31 have been issued. 

The capital expenditure is £182,523, against £181,326. The total 
revenue was £31.805 (including £18,893 from consumers, £4,669 from 
tramways department, £7,206 from publie lighting. and miscellaneous 
receipts £1,037), against £29,747 in 1909.10. The gross profit was 
£13,969 (£12,866), or 7-78 (7-42) per cent. on average capital. After 
paving interest (£6,117, against £5,754) and sinking fund (£6,452, against 
£5,543), there was a nett profit of £1,400, against £1,569. The number of 
units sold was 3.299,027 (1,225,658 private lighting. 531,842 power and 
heat, 546,290 publie lighting and 996.137 traction), against 3,152,591 
in 1909-10. The average price obtained was 2:02d. (against 2d.) per unit. 
There are 3.863 (3.543) consumers, the maximum load was 1,809 kw. 
(1,665 kw.). the load factor was 20-82 (21:61) per cent.. and the units sold 
per consumer for private lighting were 455 (438). The cost of coal was 
0-46d. (0-48d.) per unit, and the total costs were 1:02d., against ]:03d. 
per unit. 


Nelson.—The accounts of the electricity supply гла light railways 
departments for the year ended March 31 have been issued. 

The income of the electricity department was £10,685, including £4,346 
from private lighting supplies, £441 power and heating, £392 bulk sup- 
plies and £4,810 traction. The expenses were £5,181 and after paying 
interest and sinking fund instalment (£4.564) there was a net profit of 
£022. The total capital expended is £74,878, increase £177 over 1910. 
1,062,176 units were generated and 920.456 units sold. The equivalent 
of 37,000 8 c.p. lamps is connected, against 34,500 8 c.p. and the hors?- 
power of motors connected is 245 against 310. 

Nhe light railways carried 2,118,878 passengers, against 2.001.538, and 
203,703 car-miles run, against 200,115. After paving all expenses, in- 
cluding interest and sinking fund there was a deficit of £784 against an 
estimated loss of £1,146. 


Salford.—The secounts and annual report of the general manager 
of the tramweys department for the year ended March ЗІ hove been 
issued. | | | 

The total length of lines owned by the Corporation is 36} miles. but 
381 miles are als» operated on lease, «с. The total income was £242,862, 
including £242,796 (10:004d. per car-mile) traffic receipts. The working 
expenses were £155,585. leaving a gross profit of 57,277. Interest and 
redemption of loans, &c., required £46,633, rents of leased lines came to 
£26,598, depreciation and renewals fund to £692 and after paving £185 
for repairs, &c.. of Bank-street cottages the net prolit was £18,750. ‘ithe 
passengers carried numbered 46,659,553, an increas? of 718.7738 and the 
car-miles run 2.324.474, an increase of 177,046. 9.301.713 units of elec- 
trical energy were used, ог 1-66 units per car-mile. The gross capital 
expenditure is £721,338. i 


Watford.—The accounts of the electricity department for the year 
ended March 31 show gross capital expended £99.230. an incree.se of 
£3,807 during the year, but the net capital expended is £74,718. 

The revenue was £13,791, including £9,033 nett from the sale of current 
by meter and £4.508 from public lighting, The total expenditure was 
£6,206, leaving a gross profit of £7.495. Interest on mortgage debentures 
absorbed 2.602, and instalments of principal £4,103, leaving a net bun 
of £791. 1.142.546 units were sold (789.36] for private lighting and 
power and 398.180 for public lighting) and the total maximum supply 
demanded was 760 kw. | 

In the report of the engineer and manager (Mr. F. W.Purs?)it is pointed 
out that the total revenue increased Бу £1,145, while the working ex- 
penses increased only by £230: the capital charges increased Бу £393 
and the net profit by £517. The temporary depression occasioncd Бу 
the metal filament lamps had been overcome and there was every reason 
to expect that the future progress would be even greater than during the 

ast vear, The coal (U-5d.), works (Q-S8d.) and total costs per unit 
(1-324.) were the lowest d record. The number of new consumers was 199 
(against 143). equivalent to 8,515 32.watt lamps; the total consumers 


одом 1,092 equivalent to 63,33 32-watt lamps. 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. | 


The WESTMINSTER ELECTRIC SUPPLY CORPORATION invite tenders 
for supply, delivery end erection at their Davies-street station of 
battery boosters sal switchboards. Copies of specification, with 
drawing and genere! conditions сол be obtained from the Secretary 
of the Corporation, Eccleston-place, Belgravia, S.W., to whom 
tenders should b» sent by 10 a.m. of Sept. 12. Specification can b? 
seen at (but not obtsined from) the offices of the consulting engineers 
(Messrs. Kennedy сла Jenkin), 17. Victoria-street, Westminster, 
S.W. Sesclso га edvertisement. 

Tenders сле invited (up to Oct. 3) for the supply of 42 miles of 
telephone cable to the Postmester-Genereal’s department in Vic- 
TORIA. Tender forms, &c.. from the Commonwealth offices, 72, 
Victoris-street, London, S.W. See an edvertisement. 


CLEETHORPES-WITH-THRUNSCOE Urban District Council invito 
tenders for the supply. delivery end leying down of a system of 
vulesnised bitumen distribution end feeder е ев on the low-pres- 
sure three-wire d.c. system. Specifiertion, conditions of contract 
and form of tender from the clerk of the Council, Mr. B. Greaves, 
Council offices. Cleethorpes, to whom tenders must be sent by noon 
of Saturday. Sept. 2. Specifications and general conditions of con- 
tract may be seen at the offices of the consulting engineers, Messrs. 
Vesey Brown & Hall, Milburn House, Newesstle-on-Tyne. 


The Council of the County Borough of West Ham invite tenders 
for (а) water tube boilers, (b) coal handling and disch хотя plant, (c) 
5,000 kw. turbo-alternator, with condensing plant, (d) river service 
pipe-work, (e) centrifugal pumps, (f) 750 kw. converter (two-ph2se 
tod.c.) Specification, form of tender, &c.. from Mr. H. H. Couzens, 
engineer and manager, 84, Romford-road, Stratford. Tenders to tha 
town clerk, Mr. Fred E. Hilleary, Town Hall, Stratford, E., by 10 a.m. 
Aug. 31. 

Tenders will be received until noon Monday, Sept., 18 for the 
supply of Swedish, Norwegian, Finland or Russian red fir telegraph 
poles, for the GENERAL Post Orrick. Forms of tender from the 
Controller of Stores, Mr. G. Morgan, Stores Department, G.P.O., 
17 and 19, Bedford-street, London, W.C. 


Ipswicu Corporation want tenders by Aug. 24 for one year's supply 
of paper-insulated underground cables. Specification from Mr. F. 
Ayton, Electricity Works, Constantine-road, Ipswich. 

West Haw Guardians invite tenders for 12 months’ electrical 
stores. Tenders to chairman by 11 a.m. Aug. 31. 


Tenders are invited up to Sept. 26 for the supply of telephone 
material and 30 miles of telephone cable to the Postmaster-General'8 
Department in Victorta. Specifications, forms of tender, &с., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W., See 
also an advertisement. 


Tenders are invited up to Aug. 30 for supply of porcelain insulators, 
copper wire, sleeves, &c., to the Postmaster-General’s department 
in SOUTH AUSTRALIA; andup to Sept. 5 forthe supply of (а) 10,000 
protectors and (b) sundries to the Postmaster-General’s Department 
in VICTORIA. Tender forms and specifications at the Commonwealth 
Office, 72, Victoria-street, London, S.W. 


The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


The Municipal Council of Buparest, Hungary, require tenders for 
the manufacture and supply of plant for a steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5,000 kw. each), 10.000 volts 50 cycles, boiler equipment 
for mechanical output of 5,000 kw. with reserve, pipeline, central 
switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant. Specifications, &с., can be obtained 
at the Presidial Section of the Council, 9: IV., Városhiz-utca 
16, II. 1, Budapest. Tenders by 11 a.m. Sept. 30. 

The Bombay, Baropa & CENTRAL Inpra Rarway Co. want 
tenders by noon Aug. 22 for supply of steam engines and d.c. dynamo8, 
air compressors and centrifugal pumps. Forms of tender, &c., from 
the Secretary, 110, Bishopsgate, London, Е.С. 

Tenders will be received at the Town Hall, SvzRAN, Russia, on 
Oct. 14, for the construction of an electric tramway and the gupply 
of electrical energy for lighting. 

The Publie Works Department, Madrid, will receive tenders on 
Sept. 20 for the concession for the constriction of the RENTERS 
electric tramway. 
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The Ише for the receipt of tenders by the Ministry. of Publio 
Works, Constantinople, for an electric power and tramway concession 
for JERUSALEM, is extended to Sept. 13. Specifications (in French) 
can be seen at 73, Basinghall-street, London, E.C. 


The Municipal Commissioners of PENANG invite tenders for the 
supply and delivery, f.o.b. British port, of one 500 kw. steam dynamo 
engine or turbine with ejector condensing plant and switchgear, 
Specifications, general conditions and form of tender may be obtained 
from the consulting engineers, Messrs. Preece, Cardew & Snell, 8, 
Queen Anne’s-gate, Westminster, S.W., to whom tenders (in dupli- 
cate) are to be sent by noon of Tuesday, Sept. 5. 


The London & Rugby Engineering Co. (Ltd.) 10, Bush-lane, 
Cannon-street, E.C., have acquired the business of Messrs, J. Г. 
Cateaux & Co., including all assets and liabilities, as from J uly 1. 1911. 


they become due. The company will be managed by the principals 
of the old firm. 


Mr. F. L. Rawson, consulting engineer, has removed his offices to 
3, London Wall-buildings, E.C. у 


. Patent Development. Те proprietors of patent No. 4,927/07 for 
'* Improvements in or relating to electric furnaces " desire to make 
arrangements for exploiting same in this country. Communications 
to Messrs. Haseltine, Lake & Co., patent agents, 7 and 8, Southamp- 
ton-buildings, Chancery-lane, London, W. С, 

The owners of patent No. 23,501 /99, relating to “* Improvements 
in Vacuum Tube Lighting." and patent No. 12,582/02, relating to 
'* An Improved System of Electric Lighting," also desire to nego- 
tiet? with electrical engineers with the view of granting licences. 
Appliestions of Messrs, Lloyd Wise & Co., patent agents, 46, 
Lincoln's Inn Fields, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


TENDERS RECEIVED AND ACCEPTED. 


The Balmain Electric Light & Power Supply Co. (Balmain. Aus- 
tralia) have placed an order with Willans & Robinson for & 500 kw. 
Willans impulse disc and drum mixed-pressure stcom turbine, 
coupled to a Genere] Electric alternetor and exciter. The turbine 
will exhaust into a vecuum-2ugmentor surface condensing plant, 
which Willans & Robinson will also su pply. 

Sydney (N.S.W.) Municipal Council heve accepted the following 
tenders :— 

Noyes Bros., for the supply of eleetrie motors; with the local agents 
of Ferranti Limited and the Allgemeine Elektricitiits Gesellschaft, for 
electricity meters ; Union Electric Co., five Excello flame are lamps and 
ate lamp carbons: British Insulated & Helsby Cables, for cables (11.000 
volt), £2,420: Gordon, Marr & Sons, bases for steel poles (351), c.i. are 
lamp bases, £170; G. H. Olding. tower and pole erecting wagons (two 
of each), £320 : Australian General Electric Co., transformers and switch. 
gear, £417: British General Electrie Co., * Osram " lamps (with a 
guaranteed life of 2,000 hours), £533. 6s. Sd. 

Willans & Robinson have received an order from the Wer Office 
for three Willans-Diesel direct-current generating sets to thc speci- 
fication of Messrs, Kennedy & Jenkin for the Bordon Camp elec- 
tricity supply. 

Bangor Council have placed an order with the Diesel Engine Co. 
for a 100 kw. Diesel oil-driven generating set. 


Walsall Council have accepted the tender of J. Storey & Sons for 
supplying two scts of jet condensing plant «t £1,163. 


engineer, 286, Oxford-road, Manchester, has beeen adjudicated 
bankrupt. First meeting of creditors Aug. 23 at O.R.'s, Byrom- 
street, Manchester, and publie examination on Аир. 25 at the Court 
House, Quay-street, Manchester. | 


А dividend of 39, 4d. in the £ is payable at 27, Brazennose-street, 
Manchester. to creditors of Chas, Hellyer Pearson, electrical engineer, 
&c., 514, Mosley-street. and Stockton-street, Manchester, and 4, 
Manchester-road, Hyde. 


A meeting will be held on Sept. 15 at 1, Cecil-chambers West, 
London, W.C., to receive an account of the winding up of the Lepel 
Wireless Synd. (Ltd.) 


A meeting will be held on Sept. 12 at 52, Moorgate-street, London, 
E. C..to receive an account of the winding up of the Rosario Elec- 
tric Co. (Ltd.) 


А meeting will be held on Sept. 12 at 93, Grafton-street, London, 
W., to receive an account of the winding up of the Alliance Elec. 
trical Co. (Ltd.). This company was wound up with æ view to the 
sele of its undertaking to the Alliance Electrical Stores ( Ltd.) 


COMPANIES' MEETINGS AND REPORTS. 


“Фф. 

DUBLIN & LUCAN ELECTRIC RAILWAY CO.—G ross receipts for the 
half-vear amounted to £3,455. 118. 3d.. а decrease of £6 on the corre- 
sponding period of 1910, whilst expenditure increased by £276. 13s. 8d., 
mainly in coal and repairs to plant. After providing debenture interest 
the available balance is £919 173. 3d., and th» directors recommend 
Payment of the usual half-yearly preference dividend, £444. 173. 3d. 
being carried forward. 

GREAT NORTHERN RLY. CO. At tho meeting last weck the chairman 
(Lord Allerton) said the company had spent £143,000 on the Great 
Northern, Piccadilly 4nd Brompton Railway in making the connection 
at Finsbury Park. They received from that Company in the half-year 
£4,922 and from the Great Northern and City Co. £8,675. 

LANCASHIRE & YORKSHIRE RLY. CO.—At the meeting last week. 
the chairman (Sir Сео, Агту{аде) stated they were paying 4| per eent., 
the best dividend paid for i] years. They had continued the clectriti. 
cation of their line to Town Green. Half of the total Inereas? in the 
number of passengers was on their electrified lines —their last extens: 
to Town Green was already showing gratifying resulta, | 

LIVERPOOL OVERHEAD RAILWAY CO. т. chairman (Sir Wm. For. 
wood )stated at the meeting on Tuesday that it was gratifying to place 
before the meeting a statement of a distinctly encouraging character, 
The improvement was due to the Increased trade of the port, good 
weather and economy in working. During the past few vears they had 
strengthened the main structure from end to end, and the cost had been 
pid out of revenue. During the past half-year they had carried оп their 
railway and tramlines 5,393.597 passengers, against 2,090,080 during the 
same half last year, but the value per passenger had fallen from 1:724. 
to 1-694., owing to an increased proportion of workmen's (гаће. Their 
revenue showed the satisfactory increase of 21.96%, and thev had earned 
that increased revenue at a coat ofonly £382. "Their expenditure worked 
out at 66-16 per cent. of revenue, against 69-84 per cent, Their cost per 
train-mile had been 12-02d., against 14-2d. on the City and South London, 
and 21-514. on the Mersey Railway. Their railway carried 4,226,410 
Passengers, the City and South London carried. 12.413.000. and the 
Mersey Railway 6,027,000. All they wanted was increased traffic. They 
had £10.841. 63. 14. available for dividend, and recommended payment 
of the preference dividend and 1 per cent. on the ordinary shares, which 
would leave £4,665. 9з. 1d. to be carried forward. The bill for consoli. 
dating their borrowing powers, and to enable the Mersey Dock Board to 
guarantee the interest on the debenture stock, now awaits Royal Assent, 


The contract for the pumping machinery for the Montres filtration 
tcheme has been let to the British Electric Plant Co. at $40,000. 


Government Contracts.—The British Government Departments 
have pleced the following contracts during July :— 

lndia Office (Stores Department) : British Insulated & Helsby 
Cables and W. T, Henley's Telegraph Works Co., cable; British 
Westinghouse Electric & Mfg. Co., Чупатох. VR. 

Crown Agents for the Colonics.—Mavor & Coulson, electric light plant 
and littings; Bullers Ltd., insulators; British L. M. Ericsson Mfg. Co., 
telephone material; ТГ Bolton & Sons, copper wire. 

H.M. Office of Works.—Howell J. Williams (Ltd.). Western telephone 
exchange erection; Browett, Lindley & Co., generating set for South 
Kensington. | 

@.Р.О, (Stores De partiucut).—British Insulated & Helsby Cables, 
telephone cases, signalling apparatus, jacks, &e.: Western Electric Co., 
loading coils and protectors; Western Electric Co.. generators ; Gent & 
Co., house telephone apparatus: British L. M. Ericsson. Mfg. Co., and 
British Insulated & Helsby Cables, telephones ; Peel-Conner Telephone 
Works, inset transmitters; Millars Karri & Jarrah Co. (1902), wood arms ; 
W. т. Henley’s Telegraph Works Co., indiarubber and cotton core cable ; 
Siemens Bros. & Co., submarine cable: J. Wilesmith & Co., casing and 
rovers for electric wiring; G. Skey & Co.. earthenware ducts: Ballers 
Ltd., insulator spindles; Е. Smith & Co.. copper wire; С. MacIntosh & 
Co., lameproof wire: R. Johnson & Nephew, galvanised iron wire. 

GPO, (Luginecring Department).—Sponcer & Co., band conveyor at 
Bristol Р.О.; Western Eleetrie Co., telephone exchange extensions at 
Finchley, Croydon. and Central Exchaage (London): Peel-Conner 
Telephone Works, telephone exchange equipment. at Blackpool and 

'Orcester ; British Insulated & Helsby Cables, telephone exchange 
equipment, Worthing. | 

Commissioners of Woots.—Wellman Bros & Co., electrical installation 
at Cumberland Lodge, Windsor Great Park. 

Commonwealth Tenders. The following contracts have been 
сеа by Australian Government Depzriments :— 

South Australia Postmaster-General’s Dept. India Rubber, Gutta 
Percha & Telegraph Works Co., 3,000 primary battery zines, Sid. each. 
Western Australia Railway Department. Doulton & Co., 5,000 Cordeaux 
Insulators, £170. 149, 6d. ; Publie Works Department. General Electric 
Co., triple expansion pumping engine, £1,580, 


BUSINESS NOTICES. 


The partnership between Messrs. Wm. Charles Cloete Hawtayne 
and Сео. Alex. Zeden, carrying оп business сз consulting engineers, 
9, Queen-strect-place, London, E.C., under the style of Hawtayne 
& Zeden has been dissolved as from June 30, 191. Debts by Mr. 
W. C. C Hawtayne who will continue in his own name. 


on 


- 


Accounts owing by Messrs. Cateaux & Co. will be settled by them as " 


Frederick Vickers (trading as Frederick Vickers & Co.), electrica 
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LONDON ELECTRIC RAILWAY CO.—Lord Geo. Hamilton stated at the 
meeting last week that the capital expenditure during the half-year 
amounted to £47,222. The most important item of that expenditure 
was the cost incurred in the establishment of the ‘ escalator " at Earl's- 
court, which would very shortly be completed. Extensive alterations 
were also being made at the Highgate Station on the Highgate-Hampstead 
line. The London Electric Railway Act of 1900, which received the 
Royal Assent on June 2, authorised the extension of the Bakerloo line 
to Paddington Station and the Hampstead-Highyate line from Charing- 
cross to the Embankment. Tenders for those two extensions had been 
received by the company; the contract would be let within a few days 
and the work would be procecded with continuously. The gross receipts 
for the six months amounted to £392,817, an increase of £27,193 over the 
corresponding period for the preceding year. The working expanses 
were £174,919, an increase of £7,699. The ratio of working expenses to 
gross earnings had diminished to 45-53 per cent. "l'hey proposed to pay 
4 per cent. on the preferred stock and I per cent. on the ordinary stock, 
and to carry forward £14,506, аз against £12,401 for the corresponding 
period last year. Not a single serious accident occurred among the 
millions of passengers carried during Coronation week, a result which 
reflected high credit both upon those who made as well as those who gave 
effect to the arrangements. The negotiations with the Underground 
Electric Railways Co. of London for the sale of the power-house to the 
Joint Committee of the London Electric and District Railways had been 
successfully concluded. and he could safely say that the bargain was а 
fair one for all the parties concerned. 

METROPOLITAN DISTRICT RAILWAY CO.—Lord Geo. Hamilton, who 

presided at the meeting last week, stated that the capital exp»ndituro 
for the past half-vear was £88,663, of which £12.472 was spent upon 
reconstruction and improvement of stations, and £39,517 on the con- 
struction of new cars. For the current half-year they estimated they 
should spend £90,000 on capital account, including £51,000 for new 
rolling stock, leaving £78,000 to be incurred in subsequent years. There 
Was an increase of £27,124 in gross receipts, and in passengers of 4,359,000 
over the number carried in the corresponding period of last half-year. 
The Coronation and its festivities contributed to the increase, also the 
opening of the Earls Court Exhibition grounds. But apart from the 
Coronation their traffie showed а general and satisfactory increase. 
Their working ex penses showed an increase of £9,410, due to improved and 
inereased train service, extensions, improvements in rolling stock, &c. 
The operating expenses per car-mile showed a reduction of 0-006d., and 
per car-hour of 0:259d. The percentage of operating expenses to gross 
receipts was 46:69. Tho arrangements made to meet the exceptional 
strain of the Coronation week worked most successfully, апа retlected 
high credit alike upon the directing staff and employes under them. 
There was no hiteh throughout the period, and not a single accident 
amongst the millions of passengers carried. They had a balance avail- 
able for dividends of £82,091, an increase of £20,715 including the balance 
of £2,020 from last half-year. They proposed to pay the full dividend 
оп the 41 per cont. first preference stock, leaving a carry forward of 
£14,277, against 45.22%. Although sufficient had been earned to pay 
a small dividend on the 5 per cent. second preference stock the directors 
did not recommend any payment. The half-year had been an exceptional 
one, and the directors deemed it advisable to take advantage of the 
opportunity to strengthen the reserve funds. It was 27 years ago that 
the last full dividend on the first preference stock was paid ; that dividend 
gradually diminished, and from June, 1900, to Dec., 1900, it ceased al- 
together, but now they had the full 41 percent. The development of the 
trafic had been satisfactory and continuous in recent years. Rapid 
progress continued to be made with the widening of the railway between 
Ravenscourt Park and Acton-lane junction. They expected to work 
over the new lines by November. That would afford their company an 
opportunity of working a closer and more regular service of trains to 
Ealing and other points on the western lines. Another improvement 
which will benefit their company was the extension of the London 
Electric Railway from Charing Cross to the Embankment station. The 
lessee companies of the East London Railway had agreed to a scheme for 
electrifying that line. Negotiations were in progress with the East 
London Co., and it was hoped that matters would be finally adjusted, so 
that the work could be put in hand at a very earlv date. One of the 
lessee companies was to provide the necessary capital required for the 
electrification of the line. Terms for the supply of electrical energy, 
which was to come from the Lot's-road power hous, had been agreed 
with the District Company. The negotiations with the Underground 
Electric Railways Co. of London for the sale of the Lots-road power 
hous: to the Joint Committee of London Electric and the District 
Companies had been concluded, and the bargain was a fair one for all 
pirties concerned. The power house would be transferred to a Joint 
Committee of six, three members of the Board of that company and three 
members of the Board of the London Electrie Railway Co. 

NEW GENERAL TRACTION CO. (LTD.)— Baron E. B. d'Erlanger stated 
at the meeting on Friday that the dividends and interest received from 
their sub-companies amounted to £22,656, against £19,182 in the pre- 
vions vear. The Coventry Со, paid 5} per cent. dividend, against 34. 
The dividend from Norwich showed a decrease of £900, but they received 
from their Philadelphia undertaking 4 per cent. instead of 3 per cent. 
The general expenses showed an increase of $325. The resulting balance 
was £3674. 15s. 6d., compared with £500. 19s. 44. Coventry Corpora- 
tion had given notice of intention to acquire the local tramwavs. ‘The 
Corporation had been invited to name the amount which they would be 
prepared to pay for the undertaking, but they were unwilling to do so, 
and as the company were unwilling sellers it was not prepared to state a 


price at which it would sell. Consequently the matter would be the 
subject of arbitration, the date of which was not yet fixed. The Douglas 
Southern Tramway pursued the even tenor of its way, and paid a dividend 
of 5 per cent. on Ив preference shares for the year ended October, 1910, 
the same as in the preceding year. 


= — —— PINE 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANY. 


BRAUNTON ELECTRIC LIGHT & POWER CO. (LTD.) (117,202.)—Reg. 
Aug. 10, capital £5,000 in £1 shares, to carry on the business indicated by 
the title. and to adopt agreements between S. I. КиШ and the Parish 
Council of Braunton and between S. Г. Knill and Crompton & Co. First 
directors T. Yeo, Н. 8. G. Clarke and Н. К. Symonds. 


STATUTORY RETURNS. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—In the return to June 14, 
capital is £300,000 in £10 shares. 23,600 shares taken up. £236,000 
paid. Mortgages and charges £8,000. 

LANDAULET CO. (LTD.)—Return to June 7 gives capital £50,000 in 
£10 shares. 3,928 shares taken up. £39,280 paid. Mortgages and 


charges £6,000. 
MORTGAGES AND CHARGES. 


ELECTROMOBILE CO. (LTD.)—Particulars of £11,807 debentures, 
created. Aug. 3, have been filed, amount of present issue being 
£6,566. 18». lld. Property charged: Company's undertaking and 
property, present and future, including uncalled capital. No trustees. 

Issue on Aug. 3 of £10.000 debenture stock, part of a series secured by 
trust deed dated Dec. Ө, 1908. between the North of England Trustee, 
Debenture & Assets Corpn. and this company also received. The stock was 
limited in the first instance to £40,000, but has been increased Чо (£30,000. 

LODGE-MUIREAD WIRELESS & GENERAL TELEGRAPHY SYND. (LTD.) 
—Particulars of £10.000 debentures, created July 21, have been filed, the 
whole amount being now issued. Property charged : Company's under- 
taking and property, present and future, including uncalled capital. No 
trustees. 


CITY NOTES. 


[er 


MEMORANDA (Aug. 10).—Bapk rate 3 per cent. (March 9, 1911.) 
Price of silver, 244d. per oz. Consols 788 for money and for 
account. Consola Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 29 апа Sept. 12; Ticket Days, Aug. 30 and Sept. 15; 
Pay Days, Aug. 31 aud Sept. 14; Mining Shares Carry Over Days, 
Aug. 28 and Sept. 11. 

BICES OF Metats (London).—Copper, cash, 56] ; three months, 57. 
Lead, English, 144—145; Foreign, cash, 14; three months, £14;. 
Spelter, 27—274. Tin, English, 191—193; Foreign, cash, 190; three 
months, 187. Jron, Cleveland, cash, 47/6, three months, 48/5. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of ME 
delivered to consumers during the five weeks ended June 30 were 1,059,025, 


compared with 995,992 units in the corresponding five weeks of 1910. 

W. T. HENLEY В TELEGRAPH WORKS CO. (LTD.)—The directors have 
declared an interim dividend on the preference shares at the rate of 43 per 
cent. per annum (less tax). and on the ordinary shares at the rate of 10 per 
cent. per annum (tax free) for the half-year ended June 30, both payable 
Sept. 1. 

NEWCASTLE & DISTRICT. ELECTRIC LIGHTING CO. (LTD.)—The direc- 
tors have declared an interim dividend at the rate of 3 per cent. per annum 
for the half-year ended June 30, absorbing £4.456, and carrying forward 
. £06,880, against £2,917 for the corresponding half-year of 1910. 


STOCK EXCHANGE NOTIGES.— The Stock Exchange Committee have 
appointed Aug. 30 a special settling day in £200.000 5 per cent. mortgage 
debenture stock of the British Insulated & Helsby Cables (Ltd.) and have 
ordered the further issue of £205,480 4} per cent. perpetual consolidated 
mortgage debenture stock, 8200.000 additional common Rtock and 
$250,000 additional 5 per cent. consolidated first mortgage bonds of 
$1.000 each of the Shawinigan Water and Power Co. to be quoted in the 
Officia] List. he Committee have also been asked to allow the 
$1,008,000 general mortgage 4} per cent. 30-year gold bonds of 81.000 
each of the Consolidated Gaa, Electric Light and Power Co. of Balti- 
more and $7.580.000 Ist mortgage sinking fund 5 per cent. gold bonds 
of 81.000 cach of the Pennsylvania Water and Power Co, to be quoted. 


TYNESIDE TRAMWAYS & TRAMROADS CO.— l'he directors recommend 


a dividend of 14 per cent. per annum (1s. 6d. per share). less tax, on the 


ordinary shares for the half-year, placing £1.000 to reserve for renewals, 


REP aie mig : uu : P CREER | "Ins 
depreciation, &c., writing £530 off preliminary expenses and carrying 


forward £620. 
UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—!nt^rest 


on the income bonds for the half-year ended June 30 at the rate of 14 per 


cent. per annum (tax free) will be paid on Sept. 1. 


-WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
The directors have declared an interim dividend at the rate of 5 per cent 


in respect of the half-year ended July 31 (less tax), payable 3lst inst. 
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“COMPLETE paralysis " did not overtake the railways, and 
in only a few cases was there even partial paralysis. Some 
of the underground and tube railways of London were 
affected in varying degrees, but most maintained a reason- 
ably good service. At no place has there been serious 
trouble with electrical workers, although at one period the 
situation at Liverpool. was alarming. There, we are 
officially informed, the men employed by the Corpora- 
tion Electric Supply ‘Department had по grievance 
whatever with respect to their employment, but were 
withdrawn by the orders of the local strike com- 
‘mittee. The only effect was to curtail the tramway, power 
‘and lighting supplies, and, incidentally, to provide certain 
young professional and independent men with a novel 


experience. These young men immediately came forward 
and volunteered to assist in the running of the generating 
stations. Аз а result, a modified tramway service was 
kept going during the day and the city was lighted by 
night. 

A REQUEST was sent to the Government that navy 
stokers and electricians should be detailed for the duty of 
keeping the supply going in the absence of the employés, 
but it is doubtful whether matters had reached the stage 
when State assistance becomes necessary. It is probable 
that great danger to the public would result from a cessa- 
tion of supply of electricity for lighting purposes, and the 
duties of police and military might be rendered impossible 
of execution. In such an event it would undoubtedly be- 
come necessary for the Government to take steps to secure 
that supply should be maintained whether the supply 
authority were a company or a municipality. There 
would be no question of taking sides with employer or 
employed ; the safety of the public would necessitate State 
assistance as distinct from mere protection. Fortunately, 
the necessity has not yet arisen; but, as prevention is 
always better than сите, perhaps the Ише is not inoppor- 
tune for the consideration of legislation aimed at breaches 
of contract on the part of those workmen engaged in the 
supply of electricity, gas and water. 


Drawn Wire Lamps. 

ON another page of this issue we refer to the factory 
which the British Thomson-Houston Co. have equipped at 
Rugby for the production of metal lamps. Until quite 
recently this factory was devoted to the manufaeture of 
pressed filament lamps, but developments have recently 
taken place resulting in the replacement of the old equip- 
ment by plant and apparatus for the inanufacture of drawn 
wire tungsten lamps in large quantities. The drawing 
down of tungsten to wire of very small section must be 
regarded as а notable step in the development of the metal 
lamp, and although the Company have not yet divulged 
particulars of the means by which the improvement has 
been brought about, there can be no mistake about the 
ease with which the wire, when drawn, is handled and 
attached to the supporting frames inside the lamps. This 
development has resulted in the production of a lamp 
which, at the time of its purchase, may be handled with 
unity. This is a point of great importance, 


comparative Imp 
ious defects of metal lamps have been 


for the most ser 


чс ——————„——————————————————„э—— — 


experienced before use. Further, it is probable that the 
new process will result in lessening the cost of manufac- 
ture; for the placing of the drawn filament in position on 
the supports is performed in two operations, as compared 
with at least half-a-dozen in the case of the pressed fila- 
ment. The new “Mazda” lamp enters the field at an im- 
portant moment ; at the Olympia Exhibition next month 
great efforts will be made to bring electricity consuming 
devices of every description before the public, and any 
process of manufacture which promises a reduction in 
the price of 1netal lamps is therefore to be welcomed. 
— — 

Compulsory Electrification. 

For some time past the authorities of Boston (U.S.A.) 
have been coquetting with the traffic problem in that city, 
with the result, as will be seen by reference to another 
column, that a bill has been introduced into the Massa- 
chusetts State Legislature making compulsory the electri- 
fication of all railway lines within the 10-mile radius. This 
is a drastic measure, and must, we feel sure, like most 
other amateur legislation, have been proposed as a remedy 
for existing troubles without proper consideration of the 
problems involved. It is not to be wondered at, therefore, 
that the New York, New Haven and Hartford Railway 
Co., the undertaking primarily concerned, have entered a 
protest against this high-handed proceeding. While we are 
naturally favourable to the employment of electric traction 
where its use is likely to be beneficial either at once or in 
the future, we have never lost sight of the fact that all 
changes of this kind must be gradual and voluntary. As 
the railway authorities point out, the change will cost 
£8,000,000, а sum which cannot be raised without nezlec- 
ting the requirements of other distriets, while so large an 
increase in the capital aecount is not unlikely to have a 
bad effect on railway securities generally and to cause a 
general increase in passenger and goods rates, besides 
decreasing the dividends. 


IT is as well (for schemes of this kind have also been 
proposed in this country) that we should recognise that all 
changes from steam to electrical working must be gradual. 
_ The fresh capital expenditure necessary makes careful con- 
sideration of each scheme essential, and although we are 
not well enough acquainted with the traffic conditious at 
Boston to say how far its suburban lines would respond to 
electrification by an increase in traffic, it is evident that 
the railway company have grave doubts on the point. 
Surely, too, if the municipal authorities are of opinion that 
the electrification of these lines is essential for the public 
welfare, it would be better for them to provide the 
funds by loan thaz to expect the directors of a railway 
company, having their shareholders to consider, to spend 
fresh capital in gratification of their whims. The whole 
affair, taking place as it does in a free country, 13 not 
without a taste of mordant humour. 
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Energy Losses in Telephony.—In an article published in. 
the “ Elektrotechnische Zeitschift," Mr. Е. Breisig gives an 


account of some experiments undertaken by him with a view to- 


determining the different losses in telephone apparatus. For 
the tests a permanent alternating current with а frequency of 
800 was used. The telephone was used in the same way as it 18 


employed in practice, namely, the receiver being taken off 


during speaking. The connections of the central battery 


system were used. It was found that, during receiving, out of the: 


total electrical energy received 70-5 per cent. was lost in the 
microphone, 1-6 per cent. in the bell, 18-4 was supplied to the 
telephone, the loss in the primary winding being 3:1, in the 
secondary winding 3-4 and the losses in the other coils 2-7. 
The chief source of loss was in the microphone, and, since it is 
entirely unnecessary while receiving, it might be short-circuited 
at that time, but this would cause trouble on account of its 
high resistance. To avoid this trouble and to reduce the 
alternating-current impedance, a condenser of 2mfd. was 
connected in parallel with the microphone when receiving. 
When speaking, it was disconnected by means of a simple 
switch. With this arrangement the above figures of losses 
were greatly changed. The loss in the microphone was now 
only 12-2 per cent., the loss in the bell 1-1, while 57-2 per cent. 
of the energy was delivered to the telephone and 29-6 was lost 


in the coil. The influence of the microphone might also be 
reduced successfully by using a higher number of turns for the: 


primary coil. 


Electric Tramway Regulations in New  Zealand.— 
According to “The Times Engineering Supplement" the: 


Government of New Zealand has made its first move towards 
exercising the unlimited powers of regulation of tramways 
that it recently obtained by the passing of an amending 
Tramway Act. This Act was before Parliament for three 
years, and in each year vigorous opposition by the municipal 
authorities of the country was made to it on the grounds that 
the present services were efficiently and successfully operated 
by the City Councils concerned, and that Government inter- 
ference to the extent made possible by the Bill meant State 
management without State financial responsibility. The new 
law makes it possible for the Minister of Public Works to 
impose regulations, even to the extent of overriding authorising 
orders, without reference to any one; but the first batch 


‘proposed have just been referred to the municipal tramway 


authorities for their suggestions. Included are stringent 
provisions as to overcrowding, carrying passengers beyond the 
seating capacity of cars, and many traffic details, while car 
construction must be brought into conformity with 2. 
provisions now laid down. It is even decreed that pee 
steps must be carried on some classes of cars, and set down on the 
roadway when demanded by passengers. Very small scope 18: 
left to authorities in their future choice of plant, almost 
every item being placed on a compulsory list. One E 
stipulates that the gap on car lightning ee e 
4&5 in., and minute directions for valves, details o que 
gear, &c., arelaid down. The publication of these regulations 
has roused a storm of protest, ridicule, and even eres 
One Mayor describes the regulations as 8 gigantic peti 
intended to force the cities to hand over the tramways to t 
Government. The engineer of the Wellington tramways: 
has advised his Council that it will cost that system E = 
comply with the regulations, that the additional annua ee 
will amount to £40,000 and that fares will have to be increased. 
about 50 per cent. to meet the outlay. | 


Compulsory Electrification of Railways.— According © 
* Engineering News,” the Bill which will make compulsory | 
electrification of the Boston railway termini 18 о И 
opposed by the New York, New Haven & Hartfor | allroa 
Co. Ina circular letter the Railway Company says :— "m 

Except where use of tunnels is rendered less dangerous by rdi а n ji 
tricity, there has been no compulsory electrification of railroa E на 
electrification of the New Haven has been without compulsory leg to elt: 
The New Haven has repeatedly stated its desire and didus uen Ў 
trify. This year it proposes to electrify from Readville on t PME of 
Providence and to Beverly on the Boston & Maine. Electr 
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truck 10 ft. 2 in. in length, and 42 in. wide. 
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‘short distances, вау 10 miles, has never been found at all economical, and 
в compulsory electrification within a I0-mile limit will be unusually un- 
economical. Money required for electrification must be raised by the 


will amount to approximately $40,000,000 (£8,000,000). If the rail- 
roads are called upon to make this expenditure in the city of Boston and 
vicinity ; and if the proceeds of securities which the railroad corporations 
‘can find the public willing to purchase must be expended in this electri. 
fication, then other railroad improvements must necessarily wait. Elec. 
trification in other parts of the Commonwealth must wait because there is 
& limit to the amount of money which the public will invest in railroad 
securities. If it is understood by the investing public that the Massa- 
chusetts legislature proposes deliberately to take the management of its 
railroads out of the hands of the boards of directors, and to pass that 


management over to the State Railroad Commission, we venture to assert 


that investorsin Massachusetts railroad securities will be much less willing 
to add to their investments. We especially recall to the attention of the 
Senate the report of the majority of the “ Big Four Commission " and the 
statement of Prof. Geo. F. Swain before the joint committees of this 
legislature. We respectfully request that the judgment of 11 out of 16 
members of the “ Big Four Commission " be followed by the legislature ; 
and that the management of the railroads be allowed to remain with the 
railroad directors, subject to the Supervision, regulation and recom- 
mendation of the Board of Railroad Commisioners. We do not in this 
brief statement consider whether the Bill is or is not constitutional. 


Railway Commission.—In connection with the serious labour 
trouble in the railway world, the Government have appointed 
a Royal Commission of five members to consider and report 
upon the working of the present Conciliation Boards. The 
members of the Commission are: Sir David Harrell, K.C.B., 
K.C.V.O. (chairman); Sir Thomas Ratcliffe Ellis ; Mr. Arthur 
Henderson, М.Р.; Mr. C. Gabriel Beale (Birmingham), solicitor 
to the Midland Railway Co., and Mr. John Burnett, formerly 
Labour Secretary to the Board of Trade. Mr. J. J. Willis, of 
the Board of Trade, is secretary to the Commission. 


French Submarine Cables.--The French c.s. “ Francois 
Arago,” of the Société Industrielle des Téléphones, left Calais on 
the evening of Thursday, August 17th, to lay cables on the 
West African coast between Libreville-Cap Lopez and Loango 
Pointe Noire in the Congo region, to the order of the Ministry 
of the Colonies for French Equatorial Africa. The cable has 
been manufactured bv the Société Industrielle, the core having 
been made at the works at Bezons. Its total length is some 
600 nauts. The “ François Arago” is due at Libreville early 


in September, and it is expected that the cables will be laid ] 


and open for traffic in October. The French Government 
engineer оп the expedition is M. Marcel Charruau. The engi- 
neer-In-chief is M. Maurice Roussel, who has been associated 
With the Société for many years. 


Electrically Driven Luggage Trucks.—According to the 

“ Railway and Engineering Review” a truck driven by accumu- 

lators is being used by the Erie Railroad at J ersey City. The 

Power for operating the truck is derived from a single storage 
battery consisting of two sets of 12 cells each, the capacity of 

Which is 120 ampere-hours at 60 volts. Power is taken from 

the batteries through a fuse, circuit breaker and a drum-type 
controller, the latter being mounted in ball bearings between 
the two frame members. It is connected to a set of resistances, 
and is operated by a vertical lever moving in а vertical plane 
within convenient reach of the operator's left hand, through an 
arc of about 120 deg., giving five forward speeds and five 
reverse. No power can be transmitted to the controller, 
however, unless the foot pedal, which simultaneously releases 
the band brake on the Jack shaft and throws in the circuit 
breaker, has been pushed down. ‘The controller regulates the 
Amount of current sent into the motor through resistances. 
Which are placed between the controller and the jack shaft. 
The 23 н.р. motor is also mounted between the frame members, 
Just behind the leading axle. The form of drive employed 
allows of speed changes in five steps of from 2 to 12 miles per 
hour, in either direction, under a load of about 2,500 Ibs. on a 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We describe a new underground electric railway in Paris—the 
North-South line. . | ub 

At a recent meeting of the American Institute of Electrical Engi- 
neers, Mr. Bancroft Gherardi read a Paper on “ The Commercial 
Loading of Telephone Circuits in the Bell System." 

We give an abstract of a Paper read by Messrs. J. T. Morris and 
T. H. Langford before the Physical Society on “ The Method of 
Constant Rate of Change of Flux as a Standard for determining 
Magnetisation Curves of Iron." 

The British Thomson-Houston Co. are now supplying lamps in 
which drawn filaments are used. А description is given of the pro- 
duction of the new lamps at Rugby. 

We analyse the accounts of the Glasgow Corporation tramway 
department for the year ended May 31. 1911. After allocating 
2.244. per car-mile for depreciation, £68.678 is handed over for the 
relief of the rates. 


А description is given of the automatic telephone installation of 
the Illinois Tunnel Co. at Chicago. 

The report of Lieut.-Col. P. G. von Donop, R.E., on the tramway 
accident on the Stalybridge tramways has been issued. 

Some particulars are given of a scheme for the formation of a trust 
syndicate to control the electric lighting and traction concessions at 
Constantinople. 

The award of the Board of Trade arbitrator, Mr. Askwith, K.C., 
in connection with the recent Leeds tramway dispute is given in 
another column. 

Parliamentary.—The Royal Assent was read to a number of new 
Acts on Friday. | 

In the House of Commons on Monday Mr. Churchill was questioned 
as to the cause for sending soldiers to occupy the Poplar electricity 
works during the recent strike troubles in the East End. 

On Friday the Postmaster-General stated, in reply to a question, 
the principles upon which the various Government Departments 
acted in carrying out the fair wages clause. 

Companies! Reports.—The reports of the following companies are 
abstracted: British Continental Electricity Co., Brown, Boveri & Со.› 
Kalgoorlie Electric Tramways and Perth (W.A.) Electric Tramways. 
A dividend of 7 per cent. has been declared by Brown, Boveri & 
Co., against 8 per cent. in 1909-10. The report deals with the condi- 
tion of the electrical industry on the Continent and the problems 
involved in railway electrification. 


OBITUARY. 


THE Rev. F. J. JERvis-Smitu, F.R.S.—We regret to record the 
death of the Rev. Frederick John Jervis-Smith. F.R.S., which oc- 
curred at Battramsley House, Lymington, on Wednesday last. Тһе 
deceased was in his 64th year. Не was educated at Pembroke College 
Oxford. and for two years was vicar of St. John's, Taunton. Subse- 
quently he was appointed University Lecturer in Mechanics at Ox- 
ford and Millard Lecturer in Experimental Mechanics and Engineer- 
ing at Trinity College. He was a member of the Committee on Ex- 
plosions at the Home Office in 1895-96. and was the inventor of 
several forms of dynamometers, integrators and chronographs. 

S. Н. BunBURY.—We also regret to have to record the death, at 
80 years of age, of Mr. S. H. Burbury, F.R.S., who is best known for 
his work in mathematical physics. He was the joint author (with 
Mr. Н. W. Watson) of works on “ Electrostatics " and “ Electro- 
dynamics." 


PERSONAL NOTE. 


The German Emperor has nominated Sir W. Ramsav, К.С.В.,Е.К.5., 
professor of chemistry in University College. London, and president- 
elect of the British Association, to the Order Pour le Mérite, for 


his services to science. 


APPOINTMENTS VACANT AND FILLED. 


Ап assistant lecturer and demonstrator in physics is Mord е 
East London College). Commencing salary £150. | jd T T 
from Prof. C. H. Lees, or the Registrar, at the Col lege, E 


road, E. | TP A .. E 
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A lecturer in the engineering department (commencing at £150 to 
£180 and rising to £250) and a chief assistant in the chemistry depart- 
ment (commencing £150 to £170 and rising to £250) are required at 


the Borough Polytecchnic Institute, Borough-road, London, S.E. 
Conditions, &c., from the principal, Mr. C. T. Millis. 


A lecturer and instructor in telephony (for one evening) and a 
teacher of manipulative telegraphy (for two evenings per week) are 


required at the Wimbledon Technical Institute. Applications to the 
Principal, Gladstone-road, Wimbledon. See an advertisement. 

An electrical engineer is wanted familiar with electrical and 
mechanical design of d.c. motors. Applicants must be technical 
graduates and read and speak English. See an advertisement. 

One or two draughtsmen are wanted by a large electrical firm. 
Must be used to switchgear design, &c. Зее an advertisement. 

Marconi's Wireless Telegraph Co., Watergate House, Adelphi, 


London, W.C., have vacancies for two electrical engineers in Spain. 
See advertisement. 


Ап assistant draughtsman is required by Messrs. Harland & Wolff 
(Ltd.), Belfast, to prepare wiring plans and diagrams and get out 
quantities, &c., of installations for ships. бее an advertisement, 


Mr. R. F. Pack has been appointed general manager of the Toronto 
Electric Light Co. 


Mr. Oscar Beabey, late of the San Paulo Railway, has been ap- 
pointed telegraph engineer to the Buenos Ayres Pacific Railway Co. 


Mr. H. Vickers, Wolverhampton, has been appointed assistant 
tramways engineer at Bournemouth. 


————— 


EDUCATIONAL NOTICES. 


University of Sheffield.—The faculty of applied science comprises 
the departments of engineering, metallurgy, coal mining and arohi- 
tecture. The courses in engineering or in metallurgy extend over 
three years and prepare respectively for the degree of B.Eng. or 
B.Met. of the university. The lecture courses commence on Oct. 4, 
and the technical laboratory courses on Sept. 18. Prospectuses and 
other particulars from the registrar, Mr. W. M. Gibbons. 


University of Durham.—Armstrong College, Neweastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, agriculture, pure science, arts and 
letters. Particulars may be obtained from the secretary, Mr. F. H. 
Pruen, M.A. 


Imperial College of Science and Technology.— During the 1911-12 
session an advanced course of instruction on the systematic design 
and manufacture of dynamo-electric machinery will be given at the 
Citv and Guilds (Engineering) College, Exhibition-road, London, 
S. W., under the general supervision of Prof. T. Mather, F.R.S. 

The course is intended for post graduates and other fully qualified 
students, the number of whom will be limited. The lectures (about 45 in 
number) will be delivered during the first half of the session by Mr. W. E. 
Robson, М.Т.Е.Е.. and the practical work will commence in October and 
continue throughout the session. Ratings, frame sizes, windings, &c., 
for complete lines of machines will be considered in detail, as well as 
works organisation for systematic manufacture. In addition to lectures, 
practice in designing, estimating and drawing office work will be given, 
and advanced laboratory work relating to the limiting conditions existing 
in modern machines. Applications for admission to the Dean of the 

„Пере, Exhibition-road, London, S.W. 


‘tv and Guilds Technical College.—This college provides & scien- 
dcr for students preparing to become ali ua que mecha- 
nical engineers or chemists, and for engineering pd ae | 
supplement their practical training by a two years iode о = n 
tion in the principles of engineering science. | EL Е 
arrangements for three-vear courses in кы у E pii m 
at the college, Leonard-street, City-road, E d и 
Citv and Guilds of London Institute, Gresham College, 


street, London, EC | i —The diploma 
Glasgow and West of Scotland Technical pp d о п 2 
‘+s granted in the departments of Civil, | 
of the college ero ini navel architecture, chemistry, 
mechanical engimeering, у. building and textile manu- 
metallurgy. eoe study usually extend over three apes 
factures. oy | à di Мота are eligible for the degree of 5 с. " 
and holders y № University of Glasgow. after attendance ч a 
eng a un sresoribed university classes. The a ie 
least one Rd d facilities for research are affor | n. 
vadis ea Mt physics electrical engineering. chemistry, metallurgy, 
departmen 7 


mechanics, &0. The preliminary examination begins on Sept. 18, 
and names of candidates must be sent in by Sept. 1. The day classes 
begin Sept. 26 and the evening classes Sept. 21. · Calendar (by post 


ls. 4d.) and prospectuses (gratis) will be sent on application to the : 


Director. 


City of Bradford Technical College.—At this college there are ful} 
day courses qualifying for the college diploma in civil, mechanical 
and electrical engineering. The next session commences Sept. 18. 
The new power house, especially arranged for experimental and 
educational work, will be opened during the session, and the equip- 


ment of the electrical engineering laboratories and machine room . 


has also been considerably extended and brought up to date. Calen- 
dar, containing particulars of all courses, on application to the 
director of education, Mr. А. C. Coffin. 


University of Birmingham.— The session commences Oct. 2. The > 


full courses extend over four years, and students who enter after 
matriculations and who pass successfully the examinations at the 
end of each year will be entitled to the degree of Bachelor of Soience 


in the branch of engineering to which they devote themselves. The . 


technical engineering classes are detailed, and а list of -the:professors,. 
lecturers, &c., is given in an announcement on another page. 


Northampton Polytechnic Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engineering, and in electro-chemistry will commence on Oct. 2, and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. The courses for mechanical 
and electrical engineering include periods spent in commercial work- 
Shops, and extend over four years, and they also prepare for the 
degree of B.Sc. in engineering of the University of London. There 
are also full and partial day courses in technical optics. Particulars 
from the Principal, Dr. R. Mullineux Walmsley. 


University of Bristol.—Prospectuses and particulars of the faculties 
of arts, science, medicine and engineering (civil, mechanical, elec- 
trical and motor car) and of the secondary training department, day 
training colleges, evening classes, halls of residence, scholarships and 
bursaries will be sent on application to the registrar, Mr. James 
Rafter. The session in the faculty of engineering commences Sept. 
15 and in faculties of arts, science and medicine on Oct. 2. 


University of Liverpool.—The courses of study in the faculty of 
engineering, leading to the ordinary degree of B. Eng., extend over at 
least three years. and they are so arranged as to afford a general 
scientific training for those who intend to become engineers, naval 
architects or architects and surveyors. There is a two-years' course. 
leading to a certificate in engineering. for students who do not proceed 
to a degree, and in the honours schools students may specialise in 
some branch of the profession. Facilities for post-graduate and 
research work are also afforded in the honours schools. 


South-Western Polytechnic Institute.— This institute provides 5 
complete three-years' course, leading to а diploma or university 
degree, ir electrical engineering. А four-years' course 13 held in the 
evening. Separate courses of lectures and practical work are given 
in elementary, intermediate and advanced electrical eng nora 
electrical design, a.c. and polyphase currents, wiring and fitting, &c- 
Particulars from the Secretary, Manresa-road, Chelsea, S.W. 


p 


ARRANGEMENTS FOR THE WEEE. 


BRITISH ASSOCIATION. 
Wednesday, August 30th. | 
Meeting at Portsmouth. Presidential Ad 
K.C.B., F.R.S. 
Thursday, August 31st. | ) | 
Addresses by the Presidents of the Various са. а 
(Mathematical and Physical Sciences) 4 tJ 'H Biles. 
Turner. То Section G (Engineering) by i ' Ri a Ress 
To Section L (Educational Science) by the Би 
Bishop J. E. C. Welldon. . 

А list of the various Papers to be read during Dua prt 
which lasts until. Wednesday, September 6, cona diss 
issues of July 21 (p. 572) and July 28 (p. 612). ne atthe 
on which these Papers will be read will only be announce: 

meetings. 


dress by Sir Wm. Ramsay 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, H. M. Leaf. 
1 asued :— "v 
D pues е те but will be open for office 
work as under until further orders :— 
Monday to Friday, 10 a.m. to 4 p.m. 
Saturday, 10 a.m. to 12 noon. 
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GLASGOW CORPORATION TRAMWAYS. 


——=—ы 


During the last few years the revenue of these tramways 
has been practically stationary, but for the year ended May 31 
last the normal development seems again to have been resumed. 
Thus, the receipts which a year ago were £836,720, compared 
with £892,751 т 1908-9, have risen to £949,489, an increase 
of £02,769. Аз the working expenses only rose by £30,268 to 
£533,179, it will be seen that a larger profit had to be dealt 
with. This resulted in a greater contribution to the “Common 
Good,” viz., £68,678 as against £53,028 in the previous 
year, and this Fund has now benefited to the extent of 
£448,466 since 1894. It may be noted that by section 30 of 
the Glasgow Corpn. Act, 1909, any surplus remaining after 
payment of working expenses, interest, sinking fund and 


depreciation is to'be handed over to the “ Common Good,” to , 


be applied at the discretion of the Corporation. 

The number of car-miles run during the year was 21,704,237, 
compared with 20,974,016 in 1909-10, the corresponding 
Tecelpts per car-mile being 10-464. and 10-994. respectively. 

The total number of passengers was 237 ,967,307—an increase 


of 15,236,736—and the number carried at each fare was as 
follows :— 


Fare. Number. Per cent 
db.» ОГО mde rae а 66,290,055 ... 27-86 
Ist two вїаде MN 5,573,008 
2nd two stage ИИ 5,398,884 4:61 
ТИРЕ ИНН MON К ОИН 130,519.231 ... 54:85 
ЕОНИ ИИ И 19,408,739 ... 8-15 
О del pr arena 0,879,300 ... 247 
o NO E КИК АК ИНИ 2,153,123 ... 1:03 
3d. and above woo... LLLI 2,444,462 ... 1.03 


237.967,307 100-00 


The average number of journeys per head of population per 
annum was 206-9, as against 184 journeys per head of popu- 
lation at Manchester (See THE ELECTRICIAN, August 11, 
1911, p. 693). 


In view of the prosperity of their tramways it is not surprising 
that the Corporation have been able to make certain con- 
cessions to passengers. Thus, from January 1 last all children 
Up to 15 years of age are charged half fare. Free travelling 
facilities are also given to all blind persons-resident in the city 
(it is estimated that this concession will cost £550 per annum). 
‘he Corporation are also experimenting with two-stage 14d. 
tickets. These entitle passengers to travel two consecutive 
4d. stages on one car, and another two consecutive 4d. stages 
on à second саг. An increased scale of wages for motormen, 
conductors, cleaners, labourers, &c., came into force as from 
June 1, 1911. 


The stock of cars at May 31 was 803, whilst 50 cars are under 
Construction. The cars at present in use comprise 621 with top 
covers, 7] standard cars, 110 converted horse cars and 1 school 
car. The Tramways Committee have decided to fit covers on 
all cars with the exception of the converted horse cars. The 
experiments with the use of vestibules having been found 
satisfactory, the Committee have decided to equip all the cars 
with a suitable vestibule in order to protect the motormen 

uring Inclement weather. 

The total length of single track in operation at May 31 was 
1963 miles, excluding depot connections, crossings, &c. Of 
this total, 2 miles were in Paisley over which the Corporation 
have Tunning powers, whilst 83 miles are leased from the 

‘orporation ot Govan. 

It is interesting to notice that the use of meters on the cars 
has been under consideration, and a number of meters are being 
Installed. In this connection we may mention that the total 
number of units used per car-mile for traction and car lighting 
Was 1-31, as against 1-28 in 1909-10, and 1-25 in 1908-9; the 
total number of units used on the cars was 28,345,441. It 
will be remembered that the tramway undertaking possesses 
Its own power station, and the power expenses are stated as 
follows, the cost per unit being based on the number of units 
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sent out from the power station to the sub-stations, viz., 


30,298,917. Cost per unit. 
| sent out. 
Salaries and wages — _.................................... £11,425 ... 0-094- 
СС УНС ЕЕ ОАЕ Et 16,595 ... 0-13d. 
Oil, waste, water, &C........cccsssssescecceccecccaucestseceeeee 2,496 ... 0-02d 
Repairs to steam plant .................................... 2,829 ... 0-02d. 
я electrical. plant ушндай 1,679 ... 0-01d. 

A ducts, feeders, &с............................... 3,603 ... 0-03d. 

- Station buildings .............................. 1,287 ... 0-01d. 

| £39,974 0.314. 
Proportion of rents, rates and taxes .................. £6,384 ... 0-05d. 
А INSUPANCE: оз оу recta dece 333 ... 0-00d. 

5 management _.............................. 1,000 ... 0-01d. 
Depreciation ................................................... 58,935 ... 0-47d. 
ll К METEO NT NUMINUM 18,312 ... 0.154. 
Sinking fund .................. ———— PR И 22,979 ... 0.184. 


£147,917 1.174 
With reference to the basis on which the above figures are 
determined, the following particulars as to the output are of 
interest :— 
Units generated— | 


Alternating ситтепї............................................. 30,649,600 
Direct current (500 уоЙз).................................... 813,997 
Direct current (100 уойз).................................... 199,561 
Total units generated................... eese 31,663,158 
Used at power вїайбїоп.............................................‚ 1,364,241 
Total sent out to виЬ-вїайопаз........................ 30,298,917 
Used in sub.stations .................................. 257,517 
Used in depots, &с._.................................. 1,596,808 
Estimated loss oannes. 99,151 
Total supplied for traction load .................... 28,345,441 
Loss in conversion and transmission  ........................ 1,437,791 
Supplied from d.c. *Ьив-Батз........................... 26,907,650- 
Maximum load on power вїайоп............................... 9,100 kw. 
р В HN rere 39-7 % 
Coal per unit generated .......................................... 2-88 lbs.. 


We give below an analysis of the Accounts for the whole 
tramway undertaking for the 12 months ended May 31, 1911, 
together with the cost per car-mile of each item. The corre- 
sponding figures per car-mile for the previous year are also 


included. Cost per car-mile. 


Тга с Expenses. 1910-11. 1909-10. 
бпрегїтїепдепсе.................................. £5,531 ... 0-06d. ... 0-064. 
Wages of motormen and conductors | ...... 191,587 ... 2-12d. ... 2-144. 
» . Other traffic employés ............ 11,668 ... 0-134. ... 0-144. 
Motormen's һопиз............................... 3.096 ... 0-03d. ... 0-044. 
Cleaning and oiling сагв .................. 31,657 ... O-35d. ... 0-32d. 
Cleaning track .............. ecce 4,495 ... 0-05d. ... 0-06d. 
Fuel, light and water for depots ............ 2,559 ... 0-03d. ... 0-03d. 
TIckét check" “bo, in кад ыкы Sov qoos 10,957 ... 0-12d. ... 0-12d. 
UNOS ass oie D ro eese revertor EUR IS ETUR 6,377 ... 0:074. ... 0-09d. 
Miscellaneous .................................... 2,865 ... 0-03d. ... 0-04d. 
Total Traffic Expenses..................... £270,792 ... 2.994. ... 3:044. 
General Expenses, 
Salaries and жадез............................... £7,444 ... 0.08d. ... 0-08d. 
Store ехрепзез .................................. 961 ... 0.0194. ... 0014. 
ИРИНЕ ОНИ 4,160 ... 0-05d. ... 0-04d. 
Rates and taxes ................................. 61,025 ... 0-68d. ... 0-71d. 
Printing and stationery _..................... 1,988 ... 0-024. ... 0-02d. 
Fuel, light and water for offices | ............ 421 ... 0-00d. ... 0-01d. 
Law expenses .................................... 529 ... 0:014. ... 0-004. 
Mic M TREE 21,449 ... 0:24d. ... 0:944. 
Parliamentary expenses ...................... 40 ... 0-004. ... 0-00d. 
Deputation and travelling expenses ....... 372 ... 0-00d. ... 0-00d. 
Miscellaneous ...........ccescesceeccececcocseeeces 6,659 ... 0-07d. ... 0:064. 
Total General Expenses................... 5105.045 ... 1.164. ... 1.174. 
Repairs and Maintenance. 
Permanent way .................................. £55,248 ... 0.614. ... 0-46d. 
Electrical equipment of line.................. 8,368 ... O-09d. ... 0-084. 
Buildings and fixtures ........................ 6.864 ... 0-08а. ... 0-05d. 
Workshop tools, Фе. ......................... 1.003 ... 0:014. ... O-Old. 
о 26.742 ... 0-30d. ... 0-30d. 
Electrical equipment of cars ................ 19,450 ... 0:214. ... 0-21d. 
Other rolling stock п... 1.768. ... 0-02d. ... о 
Miscellaneous —.................................. 140 ... 0-00d. ... 0-00d. 
Total Repairs and Maintenance ...... £119,583 ... 1.334. ... 1-14d. 


eS 
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Cost per car-mile. 


m 1910-11. 1909-10. 
Power Expenses ................................. £37,759 ... 0-42d. ... O-41d. 
TOTAL WORKING EXPENSES (ec. capital 
charges, &o.) зыка кыйнала ‚179 590d. 576d. 
Capital Charges, &c. | 
Rental of leased lines ........................... . £10,027 ... O-lld. ... O-11d. 
Interest: dictos cit Vv ERREUR E SEEMS TU. ‚ 75,168 ... 0.834. ... 0-83d. 
Sinking ВЯ... чение | 89,794 ... 0-994. ... 0-97d. 
Incomb ta она 13,492 ... 0-154. ... 0-18d. 
Parliamentary expenses (‘‘ Common 
Gond ие 15 ... 0-00d. ... 0-02d. 
Depreciation and renewals ................... 202,579 ... 2.244. ... 2:22d. 


Tctal Capital Charges, &o................£391,075 ... 4-32d. ... 4-33d. 
TOTAL EXPENSES (inc. capital charges)...£92$,254 10:20. 10-094. 
Revenue. . | Е 
Traffic revenue .................................. £946,021 ...10-46d. ...10-23d. 
Rents and dues ................................. 2,854 ... 0-03d. ... 0-03d. 
Sale of electrical energy ........................ 613 ... 0-01а. ... 0-Old. 
Interest on investments ........................ 43,214 ... 0-48d. ... 0°43d. 
Lines rented to Dumbarton Tramways .... 230 ... 0-004.... 0:004. 

TOTAL REVENUE ......................... £992,932 10`98а. 10-704. 

ju i орон £68,078 ... 0-76d. ... 0-614. 


t surplus, as mentioned above, goes to the “ Common 
Good." 

А feature of the Accounts is the large contribution for 
depreciation and renewals. The method on which this sum 
is arrived at was given in our analysis of last vear's Acounts 
{Тнк ELECTRICIAN, November 4, 1910). The Depreciation 
and Permanent Way Renewals Fund now stands at £1,702,915, 
whilst the General Reserve Fund balance is £50,832. 

The gross capital expenditure at May 31, 1911, was 
£3,921,407. Of this total, £2,121,147 had been written off and 
set aside for depreciation at that date. The various items 
comprised in the above expenditure are as follows :— 


Gross Net 
| | amount. amount. 
Pérmünent Way ева £1,104,791 ... 2562.860 
Electrical equipment of line......................... 722,324 ... 403,809 
Ground- о c Ue twee Na каена 168,497 ... 165,751 
Buildings, EO se ho e qe exer b Es 557,719... 293,282 
Power station and sub-station plant ............ 459,971 ... 168,680 
И Н нак ыны 37,896 ... 10/177 
Electric cars оо tv oxzed iv RE eR EA 507,600 ... 181,285 

Horse cars auisee ducto es vos suo EE VAR SEN RESO RES 54,192 ... — 
Hore бек 250,786 ... 1,036 
Other rolling воск... eene 16,189 ... 5,256 
Office furniture ....... erre зона ее nnn horn 0,593 ... 329 
Lease of Govan and Ibrox Tramways ............ 4,057 ... 3,011 
Miscellaneous ........ eee nennen 30,731 ... 4,233 
£3,921,406 £1,800,259 


THE DEVELOPMENT OF THE METALLIC FILAMENT. * 


BY DR. MONASCH. 


The first tungsten lamp was exhibited in Germany at the annual 
meeting of the Verband Deutscher Elektrotechniker in May, 1906. 
It was at once seen that a great change was impending, though the 
new lamp had at that time many obvious defects ; among these were 
its fragility, its cost, and the fact that the smallest size that was then 
possible was too large for domestic purposes. Thus the 40 c.p. lamp 
for 110 volts was composed of long loose loops. which had to be main- 
tained in a vertical position, and which were little adapted to with- 
e rough usage of transport. | а 
а и а with suspicion ; but in this in- 
atance the reverse was the case, and countless persons busied them- 
selves with the problem of turning out a marketable воша 
should take 1-1 watts per candle-power, and should burn for 1, | 
hours ; factories which had hitherto turned out carbon filaments E 
the matter in hand, and many competitors arose, са р 
too little capital, many of whom have since disappeared. | = 
trade names began to be attached to the various products ; 
D inis volts, lamps are now to be had ranging from 16 to 1,000 c.p. 
ш nearly similar range for 250 volts. All these Jamps can 
i x ed ed in any position ; but mechanically they are, of course, 
be 8 


* Abstract of an article in the ‘‘ Elektrotechnische Zeitschrift.” 
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not 80 strong as the old carbon filaments, since they are much longer 
and thinner, and at the same time made of a more brittle substance. 
Still, cases ‘are known where these lamps are giving satisfaction even 
when exposed to regular periodic shocks or vibrations. 

Naturally enough the problems to be solved were very difficult. 
Apart from the construction of the filament itself, most of the ques- 
tions that arose were of a mechanical nature. Instead of a series of 
freely hanging loops, it was soon found advisable to anchor them at 
various points. The materials of which these anchors were to be 


composed led to an exhaustive test of almost every substance under ~ 


the sun. Gradually a sort of normal construction became more or 
less standardised, with short loops, a kind of springy grip, and a 
central glass support for the whole. 

In 1906 there were general complaints that 16 c.p. lamps seemed 
out of the question, but these were put on the market for 110 volts 
in 1909, and there seems nothing in principle to prevent the manu- 
facture of similar lamps for 10 c.p. But the makers take little inte- 


rest in the latter problem, partly because the sphere of usefulness of - 


such lamps is actually very limited, and partly because the demand 
for the higher powers is so great that there is some little difficulty in 
meeting it. When lamps took 3-5 watts per candle-power, the 10 c.p. 
lamp may have been needed ; but they were generally used in places 
where they were very infrequently alight, and took more current than 
& 25 c.p. tungsten lamp, which has to all intents replaced it. Ап 
increasing desire for comfort makes one desire to see clearly rather 
than dimly, and it is nearly time for the total abolition of the 10 c.p. 
lamp, which hardly suits modern requirements and possibilities. 
On the other hand, the tungsten lamp has invaded the sphere of 
the arc lamp. Normally carbon lamps were made up to 50 c.p. А 
lamp giving 100 c.p. would take 350 watts, which is as much as à 
6-ampere arc lamp. But with 1-watt lamps things are quite diffe- 
rent. Remané showed at Erfurt that the high candle-power tung- 
sten lamps were more economical than open alternate-current arc 
lamps. With direct current they were superior to those of th» 
Jandus type taking three amperes, but with larger currents the ad- 
vantage lay with the arc lamp. In spite of this, the tungsten lamp 
has in the course of time displaced many an arc lamp owing to the 


ease with which it can be used; there is no need for attendance, no 


store of carbons has to be kept, and there is no regulating mechanism 
to get out of order. It can therefore be said that the tungsten lamp 
is used up to 1,000 c.p. nowadays, while anything beyond this 1s 
allotted to the arc lamp. | 

In the practical application of the lamp, many curious phenomena 
were observed. If considerable groups of lamps were switched on 
at once, the fuses often blew without any apparent reason. Th? 
oscillograph, however, showed that at the moment of starting, th? 
tungsten lamp takes seven or eight times as much current as th? 
normal, while the tantalum lamp takes four or six times, and th? 
carbon lamp only 0-7 times the normal current. This is, of course. 
explained by facts relating to th» resistances of th» filament when 
cold and hot, the newer lamps having the ordinary properties о 
metals. The tantalum lamp is made of a drawn wire, and its pecu- 
liarities on alternating current are wel known; inter-moleculer 
actions go on, the wire becomes crystalline, the molecules become 
displaced with regard to one another, and the whole shape of the ya 
Jt was supposed in the first instance that | 
same thing would happen with the tungsten lamp. But this sod n | 
turned out to be the case. Tungsten lamps are composed of sin us 
particles, and experience has shown that if tho filaments are P 
anchored, they are capable of burning for 2.000 hours on alternat de 
current. There is therefore practica!ly little difference үа 
alternating and direct current. Lately tungsten lamps ius ES 
made in America out of a drawn tungsten wire, and this type d m 
certainly shows the same peculiarities as the tantalum lamp, and t~ 
same changes of molecular structure on alternating current. ТЕ 

On alternating current there are other effects that are S Toy 
very apt to be fatal to the lamps. Ап increase of voltage SA 
injurious, and shocks due to variations of voltage may destroy р 
at once. Kinsloe has lately investigated some matters 1n rega del 
this. He examined the influence of th» shape of the Den 
on the life and specific efficiency of the lamp. It has Wa y v 
assumed that the candle-power, efficiency, and life of the dent 
pend on the mean effective value of the voltage, and are in io volts 
of its maximum value. Кіпвіое ran a number of lamps ue 3 i 
with a sine-wave, giving à maximum of 155 ; and others, : 104 He 
volts, with a very peaked wave which had a maximum | к 
found that the carbon, tantalum and tungsten lamps hac Nm 
lives and lower candle-power on the peaky voltage, and un рев 0 
examination showed a greater tendency in this case to c Senis 
structure and to become brittle. These resulta seem very s ay 
and it is much to be desired that they should be further exa 
other experimenters. | 
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Another question relating to the use of tungsten lamps on alter- 


` nating current is not without interest, and this is whether they can 


be used with a frequency of 25. A carbon lamp burns well without 
flickering under these conditions, and a frequency of 25 is gradually 


coming into extended use on railways. American investigators 


report that a 25 c.p. metal lamp flickers intolerably on 110 volts with 
this frequency ; with a frequency of 40, there is still a notable flicker, 
which however disappears with a 50 c.p. lamp. This result is natu- 


rally to be expected, for the higher the candle-power, the thicker the 
filament becomes and the greater is its heat capacity ; it will therefore 
cool more slowly during the fluctuations of the current, and its light 
wil be more steady. Merrill has found that there is a critical fre- 


quency at which flickering begins, and this critical frequency can be 


considered to be a function of the product of the mean illumination 
and of the percentage variation of the illumination. The question as 


to whether a lamp flickers depends therefore largely on the mean 


value of the illumination. If we want to judge the flickering of lamps 
on а given low frequency, and concentrate our attention on any con- 
siderable surface illuminated by the light, the flickering always ap- 
pears less if the distance between th» lamp and the illuminated surface 
is increased, till finally, with a dim kind of lighted surface, the flicker- 


ing seems entirely to disappear. This is due to some peculiar pro- 
perty of the eye, and might make it possible to use tungsten lamps 
on a low frequency, provided the illumination required on any par- 


ticular surface is not high. 


THE COMMERCIAL LOADING OF TELEPHONE 
CIRCUITS IN THE BELL SYSTEM.* 


BY BANCROFT GHERABDI. 


Summary.—The author first describes the method of loading under- 
ground telephone cables and the precautions necessary to minimise 
losses. He then refers to the New York-Philadelphia cable with heavy 
loading, and the results that have been obtained. Overhead lines are 
next considered, and finally the loading of submarine cables. 


Before describing some of the practical applications of loading to 


open-wire lines and cables, the author mentions briefly the results of 


the fundamental work on this question. | 
The problem of loading underground cables is as a whole easier than 
that of loading open. wire lines and is, therefore, first discussed. At 


the present time we are making very general use of two styles of 
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PLAN OF CORE CROSS SECTION OF CORE 
DIAGRAM OF WINDING AND WINDING ON А-В 


Fia. 1.—CABLE-LOoADING ColIL. 


loading for telephone cables, one of which is characterised as 
* medium " loading and the other " heavy " loading. In a few 
-cases a third style of loading, known as “ light ” loading, is employed. 
These three styles of loading differ in the amount of inductance 
placed upon the lines, and hence in the improvement in transmission 
obtained from the loading. The heavy loading, as the term would 
Suggest, places the greatest amount of inductance on the line and 
requires coils placed at closer intervals. This heavy loading employs 
about 0-2 henry per mile and the spacing between coils is about 
1} miles; medium loading provides 0-1 henry per mile with the 
coil spacing of about 1$ miles ; light loading employs 0-05 henry per 
mile with а spacing of about 24 miles. The coils of these various load- 
ings are made up on similar cores, so that the coils differ only in 
reference to the windings placed thereon. 

A description of the coil employed for medium loading and the 
method of applying it to the lines is as follows : — The coil is of the 
toroidal type, that is, it has an iron core like a ring. Fig. 1 shows a 
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cable coil. The coil is made up of very fine iron wires. Two copper 
windings are placed on the core, one to go on each side of the line. 
These windings are also indicated in Fig. 2 which shows the way the 
coils are connected in to the line. The windings magnetise the core 
in the same direction, that is, tho mutual induction is added to the 
self-induction. Over these windings there is placed a layer of tape 
for mechanical protection, and the whole coil is then thoroughly 
dried and immersed in compound to keep out moisture. 

Before leaving the design of the coil it is interesting to consider 
the precautions which are taken to reduce losses in it. The first loss 
to be considered is a dissipation loss resulting from the resistance 
of the copper winding of the loading coil itself. This loss cannot be 
entirely eliminated, but it may be reduced as much as may be 
desired by increasing the cross-section of the winding. There are, 
however, practical limits to this, as the increase in the size of the wind- 
ing increases all the mechanical dimensions of the coil and also tends 
to increase certain other losses. А second possible loss in loading 
coils may also develop in the copper winding. If the cross-section 
of the conductor used for winding the coil is large, eddy currents 
may form within the conductor itself and these would produce sub- 
stantial losses. Practically this factor is small in cable loading ooils, 
but in open-wire coils where a conductor of greater cross-section 
must be employed it has been found necessary to strand this con- 
ductor and to insulate the various strands from each other. | 

In the iron core of the loading coil there are also several possible 
losses. In the first place, there is the hysteresis loss. АНег а great 
deal of work it has been found practicable to obtain special grades 
of iron which, when worked within certain limits of magnetisation, 
are substantially free from hysteresis losses. This at once imposer 
a limitation on th» design of the loading coil and affects the pre 
portioning of ә]! of its parts. 

Another loss which may take place in the core of а loading ooil i8 
that due to eddy or Foucault currents which may develop in the 
material of the core itself. In the caso of loading coils it'has been 
necessary to constru^t the cores of, extremely fine wire and to coat 
this wire with a film of insulating material. | 


Fic. 2.—DiíaGRAM ог LoaDING Соп, WINDINGS AND METHOD oF Cox. 
NECTING INTO A LINE. 


Certain other losses also must be guarded against. If a loading coil 
when magnetised gave an external magnetic field and there were any 
conducting materials in this field, eddy currents would be produced 
in this conducting field and would represent a loss of energy through 
the circuit. Similarly, if there were any iron or other magnetic sub- 
stances in this field there would be likely to be hysteresis losses in 
this iron. These losses have been guarded against by adopting the 
toroidal form of coil already described and placing the windings on 
it in such a manner that practically no external magnetic field is in 
any case produced. The designing of loading coils in this manner has 
not only eliminated external losses but makes it possible to place 
loading coils in close proximity to each other without introducing 
cross talk between the circuits involved. 

The direct current resistance of the medium-loading coil is about 
4 ohms. Tho alternating current resistance of this coil at a fre- 
quency of about 800 periods a second is about nine ohms. This 
relatively small increase of resistance at such a high frequency is a 
good indication of the skilful design and careful manufacture of 
these coils. 

The results obtained by applying medium loading to No. 19 B. & S. 
gauge underground cable, having a capacity of about 0-070mfd. 
per mile, are shown in Fig. 3. In this figure is also shown the trans- 
mission efficiency of the unloaded cable. Thess transmission 
efficiences are measured in terms of what we call standard No. 19 
gauge cable. ;This standard is cable having a resistance of 88 ohms 
per loop mile and à mutual capacity of 0-054 mfd. per mile. 

The efficiencies of the loaded circuits, shown in Fig. 3, are those 
obtained with sub-station instruments located directly at the ends 
of the loaded circuits. One curve is given showing the resulta 
obtained by the use of terminal transformers and the other without 
the use of such devices. "These curves bring out clearly à peculiarity 
of loaded circuits which should be considered at this point. The 
loading of & circuit, either underground or aerial, brings in at the 
ends of the loaded circuit, whether the circuit is connected directly to 
sub-station instruments or to unloaded circuits, an effect which we 
have called reflection losses. That is to say, at the ends of the loaded 
circuit there are certain losses which take place which are substan- 
tially independent of the length of the loaded circuit involved. These 
losses a& between loaded and unloaded circuits are dependent upon 
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the relative electrical charzctetistics of the loaded and unloaded 
circuits. In the cse cf sub-stafion instruments, corinected directly 
to the ends of a loaded circuit, the terminal losses are dependent 
‘upon the relative electrical characteristics of the sub-station instru- 
ment and of the loaded line. "Terminal or reflection losses, cf ccurse, 
also exist between unloaded lines cf different characteristics, for 
instance, as between unloaded underground cable and unloaded 
aerial lines. They would also be found between sub-station instru- 
ments and unloaded lines of various kinds. In all these cases, how- 
ever, they are small in magnitude and it is only in the case of loaded 
lines that they assume such proportions that they must be given 
ecrsideration in connection with general engineering. 
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LENGTH OF CIRCUIT IN MILES 
. Fic. 3.—ErricikNCY oF No. 19 В. & S. GAUGE CABLE, UNLOADED AND 
MEDIUM LOADED, WITH SUB-STATION APPARATUS LOCATED DIRECTLY AT 
THE ENDS OF THE CIRCUITS. . 


I have been speaking of the terminal losses observed in connection 
with loading as though they pertained particularly to the loaded line. 
Jt has been convenient so to speak of them, but, of course, they 
actually pertain to the combination of loaded lines with unloaded 
lines or standard sub-station equipment, and properly are no more 
associated with one than with the other, but rather result from a 
combination of the two. 

Various devices have been successfully employed to reduce ter- 
minal losses, although no plan has been worked out which would 
completely eliminate them. The plan used most successfully to-day 
for eliminating terminal losses is & device known as а terminal 
transformer. This is a transformer or repeating coil which differs 
from the standard telephone repeating coil in that there are more 
turns on one winding than on the other. It is used in the, same 
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Fic. 4 —EtriciENCcY oF No. 14 B. & S. Слосе CaBLE with Heavy 
LoapniNG (New YoRK-PHILADELPHIA CABLE); TERMINAL LOSSES WITH 
TERMINAL TRANSFORMERS AND Ong Мик Loop; also UNLOADED 


CABLES OF VakIOUS GAUGES. 


wav às an ordinary transformer in electric light practice, the high 
potential side being connected with the loaded line and the low 
tential side with the unloaded line. For ordinary conditions of 
loading the ratio of the two windings is usually either ls d up 
1:2. The effect of the terminal transformer in reducing terminal 
losses is well shown in Fig. 3. The terminal loss for the two ends of 
a medium loaded line without terminal transformers, is, about 5-75 
miles of standard cable. With terminal transformers {his is reduced 
to 2-5 miles. These figures are for cases where the telephone sub- 
station apparatus is located. directly at the ends of, 
Where, between the loaded line and the sub-statio an 
is a length of unloaded line it is found that B 
во great as if the terminal apparatus were directfi 


loaded line. — . din 


$ 
gratus, there 
"Sses are not 
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While terminal losses are substantially independent of the 
length of the loaded line, thev are affected by the character of 
the loading of the line. The heavier the loading the greater 
the reflection losses. While with medium loading the reflection 
losses, with no unloaded cable at the ends of the circuit are 
5:75 miles without terminal transformers and 2-5 miles with terminal 
transformers, the corresponding figures for heavy loading are 7:8 
miles and 3-5 miles. "These figures are, of course, reduced as in the 
case of medium loading, by having unloaded cable at the ends of the 
loaded circuit. 

If it were not for these terminal losses it would be practicable, 
theoretically at any rate, to increase indefinitely the efficiency of a 
19 gauge circuit by adding more and more inductance to it. Even 
without terminal losses, however, this could not practically be done, 
because more and more loading coils would have to be added as more 
inductance was added, and these would in turn bring in larger and 
larger losses, until finally the further gains from adding inductance 
would be offset or more than offset by coil losses. The increasing 
effect of leakage as the weight of loading is increased also has a 
limiting effect. Aside from these effects, terminal losses, which. 
increase as the amount of inductance added to the circuit is 
increased, place a limitation beyond which it is not advantageous to 
increase the amount of loading on the circuits. |. 

For underground circuits requiring. a greater transmission effi- 
ciency than can be obtained by the use of heavily loaded 19 gauge 
cable circuits, it has been found best. all things considered, to employ: 
a larger gauge of wire rather than to load more heavily. Many 
cables containing 16, 14, and 13 B. & S. gauge conductors have been 
laid and loaded. 

The most interesting existing cable containing large gauge con- 
ductors is the New York-Philadelphia cable which was laid several 
years ago between these two points in order to provide additional 
cireuits and to insure the service against storm damage. Most of 
the circuits in this cable are 14 B. & S. gauge and they are heavily 
loaded. That is, there is 0-2 henry per mile added to the cable 


Fic. 5.—DIAGRAM OF WINDING OF LOADING COIL FOR CIRCUITS FORMING 
THE SIDES OF PHANTOM. 


circuits by means of loading coils. The results obtained on these 
circuits are given in Fig. 4, assuming average terminal conditions. 
The results obtained by this loading are most satisfactory. The 
distance between New York and Philadelphia, following the route of 
the cable, is 90 miles. It will be seen that for this distance the 
circuits have an efficiency of 13 miles of standard cable. И unloaded, 
these circuits would have an efficiency of about 60 miles of standard 
cable. Over such circuits no commercial service could be given 
between New York and Philadelphia. 

While this New York-Philadelphia cable represents the longest 
loaded underground cable to-day in use anywhere in the world, à 
project has been approved and is now under way which will far 
surpass it. This project is for an underground cable extending 
between New York and Washington in one direction and New Y ork 
and Boston in the other. "The largest conductors in this cable will 
be No. 10 B. & S. gauge and by means of loading we confidently 
expect that we will be able to obtain thoroughly satisfactorily results 
between New York and either Boston or Washington, and that 10 
will even be possible to obtain service through this cable between 
Washington and Boston should storm-damage to the: open wire 
lines render this necessary. The loading of this cable will be of 
particular interest as it will represent the first large application of 
the phantoming of loaded cable circuits and the loading of phantom 
cable cireuits. In order to accomplish these results it is necessary 
to adopt special arrangements of the windings of the loading coils. 
The windings on the loading coil used for loading the side circuits are 
arranged as shown in Fig. 5. With this arrangement of winding, the 
effect of the telephone current in the side circuit, which eurrent flows 
ш opposite directions in the two sides of the circuit, is to magnetise 
the core of the loading coil in the same direction throughout and to 
produce no consequent poles. The loading coil thus acts, in asfar 
as the side circuit is concerned, exactly like the loading coil with 
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the simple winding shown in Figs. 1 & 2. In building up a phantom 


circuit this side circuit, however, becomes one side of the phantom, 
and the telephone current in the phantom circuit traverses the two 
wires of the side circuit in parallel. Such a current flowing through 
the windings of such loading coils as аге shown in Figs. 1 and 2 
would magnetise the two sides of the core in opposite directions and 
produce consequent poles at the two sides of the core. This would 
not only bring in serious losses, but also cross talk which would be 
very difficult to deal with. The current in th» phantom circuit 
flowing through a coil with windings on it as shown in Fig. 5 does 
not magnetise the loading coil at all, as each winding is neutralised 
by a corresponding winding on the other side of the line. Such coils 
may be used effectively to load the side circuits of a phantom com- 
bination and in as far as the phantom itself is concerned they act 
only as resistance which is very small in amount. This, however, 
does not load the phantom circuit, which of course is а desirable 
result to attain. To load the phantom circuit а coil with windings аз 
shown in Fig. 6 is employed. It will be seen by tracing out the 
winding of this coil that to the current flowing in the phantom circuit 
it acts like an ordinary loading coil, that is, all windings magnetise 
the core in the same direction. To currents flowing in ‘either side 
of the side circuits, however, it acts only as dead resistance. -The 
arrangements described above in connection with th» application 
of loading coils to phantom circuits and to the side circuits of phantom 
circuits have been successfully applied to open-wire lines as well as 
to underground cables. | E 

Loading Open Wire Lines.—Gratifving as have been the results 
obtained from the use of loading on underground cables, its appli- 
cation to open-wire circuits has also resulted in most noteworthy 
improvements in their efficiency. The general plan of loading open- 
wire circuits is similar to that used on underground cable wires. 
On account of the differences in the electrical characteristics of open- 
wire circuits, as compared with cable circuits, however, the design 
and spacing of the loading coils is materially different from the coils 
and the spacings used on the underground cables. In general, 
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only heavy loading is used on open-wire lines on account of the 
greater length of these lines. The coils themselves are substantially 
larger than those employed on cable circuits for two reasons—in the 
first place the coil is subject to damage by lightning. In order to 
minimise this difficulty the coils must be built to have high break- 


down strengths against lightning discharges. АП aerial coils are 


built.so that they will stand а breakdown test of 8,000 volts. This, 
of course, considerably increases the size of the coil. The coil is 
further increased in size by the fact that, as an aerial circuit is initially 
& good deal more efficient than an underground circuit, it is neces- 
sary that the coils used in loading it should hive smaller losses than 
are permissible in underground cable loading coils. The outside 
diameter of the aerial loading coil is about 10 inches and the resistance 
of the two windings of the coil to direct current is 2-5 ohm, while to 
alternating currents of a frequency of 800 periods a second it is 
6:5 одат. In addition to building the coil so that it has a breakdown 
strength of 8,000 volts, each coil is protected by a pair of lightning 
arresters adjusted to operate at 3,500 volts. These precautions 


-have proved gufficient to reduce trouble from lightning on aerial 


loading coils to a negligible amount. 

Low insulation which is sometimes encountered on open-wire lines, 
particularly in periods of bad weather, proved at the start a serious 
difficulty in connection with the loading of open-wire lines. . This, 
however, has been overcome by removing the worst causes of low 
insulation and in some cases by the use of improved insulators, and 
at the present time low insulation is not proving à serious factor in 
connection with the'application of loading to overhead lines. - 
№ In connection with}the loading of, ppep-wire lines 6 problem 


} 


-of arranging them so that they will: a free from’ substantial tress 
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circuit increases its tendency to cross talk. In the early applications 
of loading to open-wire lines some trouble was experienced from 
cross talk and special transposition systems were devised to overcome 
these difficulties, and it was further found necessary to locate tho 
loading coils with special reference to th? transpositions. On under: 
ground cables it hus been found tht loading also increases the cross 
talk somewhat, and in these we arrange to reduce the capacity 
unbalances in order to reduce cross talk to a sufficiently low point. : 

The loading coils for use on open-wire circuits are placed in indi- 
vidual cast-iron cases and these are placed on the poles or crossarms. 
The line is carried to the loading coil by means of bridle wire. Tha 
lightning arrester is placed in a separate case and bridle wire is a!so 
extended to it. 

The results obtained by the use of loading coils on the No. 8 B.W. 
and No. 12 N. B. S. gauge wires, which are the standard sizes used- 
in the long distance plant of the Bell system, are shown in Fig. 7, in 
which for the purpose of comparison the efficiencies of the unloaded 
circuits are also given. This diagram shows terminal losses with th> 
conditions which may be considered as average. The general геНос- 
tion loss problem with overhead lines is the same аз with underground 


cables, and has been discussed above. As will be seen from Fig. 7, - 


'the results obtained from loading open-wire lines have been more 


.than to double their transmission efficiency when used in considerab! 


lengths. 

One of the very valuable results which has followed from Вэ’ 
loading of open-wire lines has been thit it has made a very sub- 
stantial extension to the distance over which long distance service 
can be given. Up to the time that loading was successfully applied to- 
No. 8 В. W. С. wires, about 1,000 miles represented the greztest.. 


distances over which commercial service was maintained. By tha’: 
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Fia. 7.—ErricikeNCY OF No. 8 B. W.G. дхр No. 12 N.B.S.G. OPEN Wire 
LINES, LOADED AND UNLOADED, WITH AVERAGE TERMINAL CONDITIONS. 


loading of No. 8 circuits this has just been extended to 2,000 miles, so 
that to-day it is practicable to obtain a successful telephone: con- 
versation from New York to Denver. The actual distance between 
these two points by ths route which the line follows is 2,010 miles. 

A very important use has been made of loaded cables in bringing 
loaded open wire lines into large cities. Loaded cables have also 
been used to bring unloaded open-wire lines into thickly settled 
communities, but in this case th gains hive not been so great because 
it is not practicable to place terminal transformers for reducing tha 
reflection losses between the outer end of th» underground cble 
circuits and the aerial lines, and hence reflection losses are 
experienced. | 

This practical impossibility of placing reflection reducing devices 
between open wire and cable has a!so made it impossible to obtain 
the full benefits from loading in those cases where short stretch»s of 
cable are placed in the middle of toll lines—e.g., in communities where 
the appearance of the open wires is objected to and requests are 
made to place them underground. 4 ТЕРГ Тр 

Loading of Submarine Cables.—The problem of loading submarine 
cables is a mechanical one rather than one concerning ths principles 
of loading. In this country a 16 B. S. & G. dry core paper submarine 
cable about 5 miles long and containing loading coils spaced about 
2 miles apart has been successfully laid across Chesapeake Bay 
and is now in operation. There has also been talk of laying a dry 


соге loaded submarine cable across Puget Sound for a distance of 


16 miles. The situation in the United States, however, is not such 
that large numbers of loadeed submarine cables of any great length 
are required. Abroad, however, particularly between England and 
the continent and between England.and Ireland, submarine cables of 


‚ considerab'e length are needed for telephone purposes and т these 


situations loaded gutta-percha submarine cables hive been employed 
with successful results. 
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Extent of Lcading.—Althcugh the loading art was born in 1900, 
and its successful commercial application on an extensive scale to 
our' plant dates only frcm about 1903, there are already in the 
United States over 85,000 miles of loaded open-wire circuits and over 
170,000 miles of loaded underground cable circuits. 

Thus, the year 1900, in which the loading patents were issued to 
Prof. Pupin, marked the beginning of an important era in telephone 
work. Ido not know of any problem in electrica! science and elec- 
trical engineering which has required greater skill, technical ability 
and diligence cn the part of those engaged in its solution, than has the 
working-out and the application of ioading. 


ELECTRIC STEEL PROCESSES AS COMPETITORS OF 
THE BESSEMER AND OPEN HEARTH." 


BY A. E. GREENE. 


Electric furnace processes in steel manufacture have heretofore 
been largely used for the production of high-grade steel, and have not 
been considered competitors of the Bessemer and open-hearth pro- 
cesses for making ordinary grades of steel. The object of this Paper 
is to discuss certain characteristics of the processes commonly em- 
ployed for making ordinary steel, and thus to lead up to the consi- 
deration of à new electric-furnace process which, by reason of im- 
proved economy of metal, bids fair to take а place of prominence in 
the development of a successful competitor to the Bessemer and open- 
hearth processes. The characteristics of these old processes to which 
attention is particularly called are the unavoidable losses of metal 
incident to such steel processes and the chemical reactions respon- 
sible for the great losses that occur. For instance in the Bessemer 
process alone in the United States, the loss of metal by undesired 
oxidation, vaporisation, &c., amounts according to some authorities, 
to half a million tons per annum, assuming a total production of ten 
million tons of Bessemer steel. 

The chief advantage of the electric furnace does not consist simply 
in its ability to produce extremely high temperatures, but rather in 
the fact that it provides a means of maintaining a charge at any given 
temperature, thereby enabling one to control the composition of the 
atmosphere at will. This control enables us to accomplish hitherto 
unthought-of results. In this connection it will be of interest to 
consider for a moment the meaning of the term “ neutral ” as com- 
monly applied to the atmosphere within furnaces in general, includ- 
ing electric furnaces. “ Neutral” means inactive. But the atmo- 
sphere if of proper composition may react in such a way as greatly 
to aid a metallurgical prccess; for instance. the atmosphere in a steel- 
producing furnace might be reducing toward iron oxide and prevent 
the steel from oxidising ; or it might be oxidising toward carbon or 
phosphorus and thereby eliminate them. Now, it is a most interest- 
ing fact that we can have an atmcsphere which is reducing with re- 
spect to iron oxide and nevertheless oxidising toward carbon or 
toward phosphorus. The principle underlying that fact is the basis 
of a new process for oxidising carbon out of iron without oxidising 
the metal itself. The conditions under which such reactions might 
theoretically be carried out are well worth considering. If molten 
pig iron be placed in a closed crucible, made of magnesite for instance, 
and kept at a uniform high temperature, and the space above the iron 
in the clcscd crucible filled with CO, gas, the gas and iron will react 
and finally come to a state of equilibrium. The reaction might be 
represented as follows : 


CO, + Fe= FeO + CO. 


Under the equilibrium conditions which would be reached the ratio 
of the amounts of the two gases present would have a given value for 
the particular temperature. If we then replace the mixture of these 
two gases by another mixture containing relatively more CO and less 
CO, than the equilibrium mixture, and allow this new mixture to 
react with the iron and the iron oxide, some of the FeO would be 
reduced and the CO, component of the gas increased. This replace- 
ment could be made continuous by successive introductions of the 
new mixture. Jn this way reduction of iron oxide could be carried 
practically to completion, and moreover, this could be done by means 
of в gas containing an oxidising agent for carbon. 

This was the theory on which the American Electric Smelting and 
Engineering Co. started in its experiments severa] years ago to de- 
velop a practica] process for converting pig iron into steel and refining 
jt without oxidising the iron and other valuable constituent metals. 

. An extensive series of experiments has been carried out. The first 
experiments were made in small, electrically-heated magnesite 
crucibles, holding only a few pounds at a charge. Pig iron and 
various other metals were treated at different temperatures with 
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various mixtures of oxidising and reducing gases for the purpose of | 


ascertaining what ratio of reducing gas must be present to prevent 
oxidation. Almost pure CO, gas was used in some instances, and 
CO gas in others, and then various mixtures of such gases. It was 
found that a wide range of composition would still accomplish the 
desired results. It was found tha$ producer gas might easily be 
made to serve the purpose, and that a producer gas containing 4&8 
little a8 4 per cent. of CO and as much as 15 per cent. of CO, would, 
when blown into molten pig iron at а temperature of about 1,450°С., 
eliminate the carbon with practically no oxidation of iron, manganeee 
or silicon. 

The process consists in providing in a 300-1b. induction furnace a 
bath of molten low-phosphorus pig iron containing, for example, the 
usual proportion of manganese, silicon and carbon. The charge pre- 
ferably contains sufficient manganese and silicon to meet slightly 
more than the specification for the particular steel to be made. The 
temperature of the bath is raised to something over 1,425°С., which 
is maintained by the electric heating, while a gaseous mixture oon- 
taining CO and CO, is blown into the metal in much the same way 
as air is blown into a Tropenas converter. This mixture may oon. 
tain 12 to 18 per cent. of CO, and 5 per cent. or more of CO. 

The rate of elimination is a little slower. than with the Bessemer 
process for the same rate of blowing, but it was found that the gas 
could be blown into the metal without any formation of slag on the 
surface of the metal, and without any boiling. If an oxide slag had 
formed before the blow, as might happen when rusty scrap was 
melted to make up the charge, it was possible practically to oom- 
pletely reduce this iron oxide duríng the blow simultaneously with 
the removal of carbon. In this small furnace pig iron can be con- 
verted into steel with as small a loss of iron, manganese and silicon 
as 2-5 per cent., including losses in charging and spills in handling the 
steel. In view of the difficulty of handling molten steel in such 
small quantities as only 200 lb. without losing a few pounds this 1088 
seems extremely low. In small Bessemer vessels holding as little 88 
300 1b. the loss of metal is said to be not less than 20 per cent., apart 
from the loss of weight by oxidation of carbon. 


The most convincing evidence that oxidation does not take place 
in the process may be found in connection with the loss of man- 
ganese. In converting a 13-4 per cent. spiegel into manganese steel, 
we have done this without any additions of any kind, and have pro- 
duced a steel containing over 12-5 per cent. manganese, and this was 
without the use of a slag to prevent vaporisation. The carbon was 
reduced from over 4 рег cent. to 1-2 per cent. In later tests, using & 
lime slag, the vaporisation loss has been further diminished, and no 
difficulty is found in obtaining very low carbon manganese steel. . 
process can also be applied to making manganese steel from pig гоп 
and manganese steel scrap. The power consumption need not 
more than 500 kw.-hours per ton, and at a cost of 0-54. per kilowatt- 
hour, the power cost would not amount to more than £1 per ton. 
value of the manganese which can be saved is considerably in exoes? 
of this. Such application of the process as just described is suitable 
for utilising any kind of alloy steel scrap such as armour plate an 
tool steel scrap, not only cutting down losses and additions, but pro- 
ducing a higher grade of product. - 

The process described above for oxidising carbon without oxidising 
iron is similarly applicable to the removal of phosphorus. It is 
found that phosphorus can be oxidised out of iron and kept out by 
means of lime. This can be done with practically no oxidation of 
iron and manganese. It has been done at pig iron melting tempera 
tures below 1,350°C. without oxidising the carbon,and at high tem- 
peratures, above 1,500°C., and up to 1,900°C. after the carbon has 
been oxidised. And beside the sulphur can be taken up and held in 
the same slag that holds the phosphorus. This action is attributed 
to the absence of oxide of iron in the slag. 

A low-grade pig iron has been converted into a high-quality steel 
in one continuous operation in this way, taking out the carbon with- 
out oxidation of the iron and manganese and then, with a lime 
on top of the metal, by continuing the blow of the gaseous mixture, 
the phosphorus has been oxidised and eliminated. The phosphorus 
was found combined with the lime as calcium-phosphate, and prao- 
tically all the sulphur was found in the slag a8 calcium-sulphide. 
Such a conversion of molten pig iron into refined molten 8 
been carried out as just outlined in less than 30 minutes, which indi- 


_ cates that the reaction takes place quite rapidly and that the problem 


of installing the process in large vessels of 10 or more tons capacity № 
a mechanical one of getting the gas into the metal. 

It may be of interest to compare the operation of making steel 
castings in a small plant using а side-blown Bessemer converter an 
in one fitted with an electric converter using the process described із 
this Paper. In the Bessemer plant, molte& low-phosphorus pig iron 
is poured into the converter and blown unti] the carbon is practically 
out. The vessel ів acid-lined and no phosphorus or sulphur oan be 
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removed, во that the highest quality of iron must be used. This 
grade of iron usually contains about 2 per cent. of silicon and 0-5 to 1 
per cent. of manganese. Ав already stated the total loss of weight 
during the conversion often averages 18 per cent., and as much as 
12 or 13 per cent. of metallic iron may be oxidised. In а small plant 
recarbonising and deoxidising is usually done by adding ferro- 
manganese and ferro-silicon in the ladle, and even in this part of the 
process there is & further loss due to the oxidation of these alloys in 
entering the steel. 

To get some idea of the value of the metal lost by oxidation, con- 
sider a small plant making, say, 20 tons of castings per day from 32 
tons of molten steel and converting about 39 tons of molten pig iron 
per day to make the 32 tons of molten steel. Of the 7 tons loss, 
about 5 tons is metallic iron. The loss per year of 300 days would be 
1,500 tons. If this metal had been saved as steel its value, at £6 per 
ton, would be £9,000. Such & loss is clear waste. Besides the iron 
there are other losses. Suppose the specifications require 0-60 per 
cent. of manganese; the cost of the 80 per cent. ferro-manganese re- 
quired to give 0-60 per cent. manganese in the steel might easily be 
1s. 1034. per ton of steel or £864 per year. Practically one-third of 
the weight of ferro-manganese in the steel is lost in slag. 

If it is possible to eliminate carbon without eliminating man- 
ganese it would be very simple to use a pig iron containing sufficient 
manganese to meet final steel specifications and not only would it be 
possible to dispense with the ferro-manganese additions costing 
about ls. 10jd. per ton of steel, but the 0-6 per cent. of manganese 
saved would mean 0-6 per cent. more steel from the same weight of 
pigiron. Itis by the saving of such metal that the increased cost of 
the electric-converter process will be much more than justified. 

This electric converter process may be compared with the Besse- 
mer process from two standpoints; first, assuming that only low 
phosphorus and low sulphur pig iron is used ; and, second, assuming 
that impure iron is used. The programme of the electric-converter 
process for treating low phosphorus and low sulphur iron would be as 
follows: The molten pig iron is charged into & basic-lined electric 
converter. The type of converter which has most advantages for 
this purpose is an induction furnace having a main central hearth into 
the back side of which the tuyeres enter, and having two or more 
induction channels connecting with this main hearth. 

` The pig iron ordinarily would contain 1-5 per cent. of silicon and 
0-75 per cent. to 0-85 per cent. of manganese. If low silicon iron 
could be readily had it would be so much the better for this process. 
But high silicon iron, which is more common, may be worked by the 
process, it merely involving the additional steps of lowering the con- 
tent of silicon. Lime or limestone may be used for this purpose and 
is charged into the molten iron at the start. The metal, heated to 
about 1,450°C. is blown with a gaseous mixture which might well 
contain about 8 рег cent. CO and 15 per cent. CO.. The carbon is 
taken out until а fracture sample shows that the proper carbon re- 
mains. It is possible, by timing the blow to come very close to the 
desired percentage of carbon. The loss of manganese will be small 
enough ao that the final percentage should not differ more than 0-05 
or 0-10 per cent. from the percentage at the start. The silicon may 
be entirely removed or only in part. Finally any killing treatment 
desired may be given to the steel after the desired analysis is attained. 
In this process the oxidation loss of iron and manganese common in 
Bessemer practice can be almost entirely avoided. 

The operation when high phosphorus and sulphur iron is used is 
quite similar to that just described. The raw material of course 
consists of low-grade iron. It is charged molten into the electric 
converter and lime is added to take up and hold the phosphorus and 
sulphur. In one method of operation the blow of gas is continued 
until practically all the carbon is oxidised and eliminated, a few 
tenths of 1 per cent. only remaining, and likewise until the silicon is 
practically all taken up by the lime, as calcium silicate. Continua- 
tion of this blow in the presence of the lime slag then takes out the 
phosphorus without formation of iron oxide. The interesting fea- 
ture i8 that sulphur is also taken out and held out of the metal by 
thatsameslag. By this treatment the heavy loss of iron in the basic 
slag common to basic processes is avoided, and at the same time the 
slag is enabled to take up sulphur, which is in marked contrast with 
the basic process wherein the presence of iron oxide in the basic slag 
prevents such removal of sulphur to any great extent. | 

Ав compared with the combination process using & Bessemer con- 
verter and an electric furnace, the electric converter process presents 
several important advantages: First, the complete process is carried 
out in a single vessel thereby avoiding the inconvenience and loss of 
time, heat and metal contingent on transferring molten steel from 
one furnace to another and also avoiding the necessity of twice heat- 
ing the same metal; second, the attragtive. feature of the basio 
Bessemer procesa, namely, the rapid elimination of phosphorus, may 

`Бе taken advantage of without incurring its @imgdvantages in the 
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loss of metal by oxidation and danger of over-blowing the steel; 
third, specially skilled operators are not essential to success of the 
process as there is no danger of over-blowing ; fourth, high sulphur 
iron can be used, and this alone is a most important feature because 
of the large amounts of ore high in sulphur; fifth, the necessity of 
removing one slag and replacing it by another is avoided ; sixth, the 


additions necessary in other processes are either greatly lessened or 


entirely avoided and also the losses attending those additions; and 
there are other advantages, among them being the ability to give the 
molten metal a killing treatment and to closely regulate its tempera- 
ture all in one single furnace. 

Little has been said in this Paper about furnaces. In the tests of 
this process various types have been used, including the induction 
type to whieh reference has already been made. The process is at 
present installed for test in а 2-ton furnace. "The induction furnace 
has shown important advantages, in that it produces the heat where 
most heat is needed and does so without the heavy electrode cost 
attendant upon arc-furnace operation. In the operation of this pro- 
cess in large induction heated furnaces, we believe, that less than 
30 kw.- hours per ton of steel will be required. This may sound very 
radical, yet when it is remembered that steel can be kept molten in 
induction furnaces at the present time with an expenditure of about 
80 kw. of power per ton and that it has been possible to carry out the 
process of this Paper in less than one-third of an hour, the estimate 
is very reasonable. Such a low power consumption as.90 kw.-hours 
per ton, costing, at 0-25d. per kw.-hour, only 74d. per ton, makes the 
use of electric heat assume an entirely different aspect in the de- 
velopment of а competitor of the converter or open-hearth furnace. 


THE NEW PARIS UNDERGROUND RAILWAY. 


THE NORTH-SOUTH LINE. 


Ап electric subway, the North-South line, upon which the 
constructional work was begun several years ago, has recently 
been opened for traffic in Paris. Owing to the fact that it was 
from the start an entirely distinct enterprise from the Metro- 
politan Subway, the work was carried forward more rapidly 
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Ес. 1.—VIEW SHOWING OVERHEAD AND THIRD-RAIL CONSTRUCTION. 


than would have been the case if it had been included in the 
present plans of the latter company. Our representative has 
had occasion to make several trips over the new subway since 
its official opening early in November last, and he informs us 
that the company appears to have taken great pains to intro- 


duce all the improvements made evident by the experience 


already acquired upon the other subway. Seeing that the line 


connects the southern quarter of Vaugirard with the northern 


Montmartre quarter, thus putting into direct communication 
the Montparnasse and the St. Lazare railway stations, it is 
likely to be well patronised. The double-track tunnel is of 
about the same dimensions as on the other system, with which 
there are four crossing points. Interchange stations allow 
the passengers to make a transfer between the two railways 
upon the same ticket. It will be remembered that where it 
crosses the Seine the line runs in a double iron cylinder, using. 
two parallel single-track tubes. On the rest of the line, how- 
ever, the standard elliptical section of tunnel is employed. 
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cof ordinary cars. Special care has been paid to the illumina- 
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Motor cars and trailers-of the same general appearance as | tion and ventilation of the cars. The ventilation is carried out 
those employed on- the Metropolitan cars are also used on this | through overhead openings. The motor cars differ from those 
line, though there are some differences лп detail. One of the | on the other lines in the addition of a controller cabin at one 
main differences in operating the trains lies in the use of the | end, otherwise the outside appearance and seating room is the 
track rails as an earthed neutral conductor, and the employment | same. The trains are run indifferently from one end or the 
of both a third rail and overhead trolley, wire for supplying | other, so that there was no necessity for a loop to be built at 
energy to the motors. In the cage, of two 600-volt direct- | the terminal stations. | 
current motors, which is the standardssquipment per train | Аз regards the financial and operating conditions of the 
here as well as on the other subway, one motor is supplied from | Paris subways, it should be noted that the Metropolitan Co. 
the third rail, returning to the track or earth, and the second | is engaged in constructing a system of subways which is de- 
from the trolley to earth, using 1,200 volts between the third | signed to cover the city as far as possible, and this work has 
rail and trolley. То keep the voltage constant at 600 volts on | been designed to be carried out in three parts, some of the lines 
each motor the balance is maintained by the multiple unit | being now completed while others are still under construction. 
control apparatus оп the motor cars, As this does nof allow | When the whole of the plans are carried out there will be about 
the use of an uneven number of. motor cars (three cars are | 70 miles of Metropolitan lines. In the case of this system the 
sometimes nsed on the other line), the. capacity of the motors | tunnel work is carried out by the municipality and the tracks 
IS increased, so as to make. them capable of drawing the | and wiring, &c., by the Metropolitan Co. But in the case of 
maximum tram load with two motor cars in all cases. Each | the North-South subway quite a separate arrangement was 
motor car thus carries four motors, each of 12548.P.: The | made with the city authorities, and the company undertook 
motors and controlling devices were built at the French | the whole of the construction work. Both subways will be 
Thomson-Houston Co.'s. shops at Paris. Economy in wiring | taken over by the city after a period of 35 years, dating from 
over the 600-volt system is secured by the use of a pressure of |! the completion of the entire subway system. Our illustrations 
1,200 volts, and there-will be less earth leakage. — ; | show a view of the tunnel with the overhead wires and third 
_.A special station did not have to be erected for the supply |! тай, and the general appearance of one of the trains. 
of current, seeing that this can readily be obtained either from f E | 
the St. Denis or the Ivry stations in the suburbs. It is trans- 
mitted through underground cable to the two sub-stations 
of the subway. as three-phase current, the pressure being from 
10,000 to 15,000 volts. Each of the sub-stations is; eaurpped 


- 


DNE cM 
t 
a a 


THE METHOD OF CONSTANT RATE ỌF CHANGE OF 
FLUX' AS A STANDARD FOR DETERMINING MAG- 
.NETISATION CURVES OF IRON.* 


BY J.. T. MORRIS AND T. H. LANGFORD, B.SC. 


i 

| Summary.—An investigation is here described of the differences be- 
tween the magnetisation curves for a given sample of iron when deter- 
mined by the following methods: constant rate of change of flux, step-by- 
Step method, method of reversals, and alternating current. The “ unt- 
formly varying flux " method appears to possess advantages over the 

older methods, and is recommended by the authors. 


' INrRODUCTION. | 


Doubts must have arisen in the minds of many investigators 83 to 
how nearly the magnetisation curves of a sample of iron obtained by 


eo different methods would agree with one another. Discrepancies 
EU er; whieh have been found from time to time may be attributed to :— 
"we (1.) Inaccuracies in experimenting ; (ii.) Lack of exact repetition of 
cma previous conditions; (iii) differences inherent in the methods 
" emploved. 
Рф. 2.—ViEW. OF ONE OF. THE “TRAINS: pros 


The present research was instituted with the object of stud ying 
the last of these three causes, and obtaining definite information 83 
to the magnitude of these differences (a) between the magnetisation 
curves for a given sample of iron when determined by the older 
methods, in which the flux is changed suddenly, and (b) by 4 method 
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51 STATIONS. As belore, the stations are ol general elliptical (d) Magnetometric Methods ; (e) Attraction Permeameter Methods. | 
section, with the two tracks lying 1n a depression between the Permeameter measurements hive the advantage of rapidity, bu 
station. platforms, A white enamelled brick lining is used, | the accuracy attainable is not very high, owing to the inde 
picked out wath coloured bricks, Two of the subway stations | degree of contact between the specimen and the yoke This i ic 
are worthy of note, One of these hes under the Rue de | IS generally employed only for workshop tests. The magneton ae 
Vaugirard. It is built of reinforced concrete, as the narrow method is liable to inaccuracies due to the lack of uniformity ШОП 
е. 0 ie fondations did of | TE E magnetisation of the sample, including the indeterminate pos! 

‚ зраде PQetween' the house foundations did not allow masonry í th l І : ©з . е current 
ide walls to be used. Under tlie Place du Havre, in front of of the poles and their demagnetising action. Alternate 0". 
^ > ‹ > DCU, ‹ ‹ , y . . : 

p Pie avin om lander Chall sone doi | methods hive the disadvantage that they are indirect, the req ч 
Ше | ©. &7,А&Т‹ ВІ a Ооп, а round i Ъ ( Е. а= 4M 1k П aH Mon values of the current and flux-density having to be deduced from the 
figure 1n the original plans, has been built. The city of I aris | observations by a complicated method if accuracy із to be ensur 
cave a subsidy towards the cost of its construction, and it | When the greatest accuracy is required, ballistic methods on 
contalns the ticket offices, news stands and a large circulating samples are, therefore, those to which resort is usually made. The 
area, From here, passengers can take different passages | test is commonly made by one of two methods. In one of these the 
leading to the North-South or Metropolitan Railway, to thie | current through the primary winding is increased up to а Bree 
St. Lazare railway station or to the stréet. value and then suddenly reversed to obtain a reading ; in et ink 

First and second-class cars with about 80 places are used. method the current is increased or diminished by a step & , 


:.. *. Abstract. of a.Paper read before the Physical Society. А d 

| сты of the discussign that followed the reading of this Paper appe 

end, together witha variable number, generally two or three, | (4 Scu New Riccio luco De ds ө Тн ЕгЕствтстай, Vol. LVL, 
р. 560, 3906.4 ^ e : Malo vir Hé 
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and the consequent ballistic reading taken. This difference in the 


character of the magnetic change to which the iron is subjected is 


_ liable to cause differences in the results obtained, partly owing to 


magnetic “ creep " or viscosity. | 

А method proposed by C. F. Scott, and apparently first described 
by J. S. Peck,* as applied to large transformers, possesses the marked 
advantage over ballistic methods that the variation of the flux takes 
place at a known and constant rate, enabling experiments to be re- 
peated under exactly similar conditions. Rates of change varying 


from 50 to 250 lines per square centimetre per second were actually. 


employed in the experiments. Further, standardisation can be more 
readily performed, as а mutual induction is not required. This 
method has been modified. by Dr. D. K. Morris so as to render it 


` practicable for tests on small samples of ігоп.ў 


Method of ** Constant Rate of Change of Flux." —Consider an iron 
ring in which а flux, №, is produced by a current, C, flowing in a 
primary winding. If the primary current be varied at such a rate 
that the induced E.M.F., E, in а secondary wiring is maintained at а 
constant value, the flux N is known to be varying at a constant rate, 
dN/dt — k. | | 

In this case the total change of flux through the ring is simply рго- 
portional to the time during which it has taken place. | 

If n, be the number of turns on the secondary winding, and E be 
the value of the constant E.M.F. in volts induced therein, we have 

E=dN/dt хп, + 103== т, [103% 
and total change of flux (N,— №,) = Ді, — 1) - E x 109(t, —t,)In,. 

Hence à magnetisation curve can be deduced from readings of 
current and time when the current is varied at such a rate that the 
secondary induced E.M.F. is constant and of known value. Since 


To 
Potentiometer 


м 


В 
Fig. 1.—CONNECTIONS ғов METHOD oF UNIFORMLY VaRyIiNG FLUX: 


the rate at which the flux is varied can be made as slow as desired, 
any “© creep " in the magnetisation due to magnetic viscosity will be 
recorded. This method, therefore, appears to be preferable to 
Others as the standard method for determining the fundamental 
magnetic properties of iron. | 

| The following experiments were undertaken to investigate the 
differences, if ány, between the results obtained by this and by other 
methods :—(I.) Method of constant Rate of Change of Flux, or, 
more shortly, that of “ Uniformly-varying Flux” (or '' Constant 
Induced Voltage," as it has been termed by previous writers). ` (IL) 
“Slow Cyclic" Hysteresis Loops. (ПІ.) “ Step-by-step " Magne- 
tisation Curve. (IV.) “ Step-by-step " Hysteresis Loops. (У.) 
Method of Reversals. (VI.) Alternating-current Magnetisation Curve. 
Before each reading recorded by methods (II.), (IV.) and (V.) the 
Iron was brought into a cyclic condition by carrying it through a 
sufficient number of cycles of magnetising force of the same maximum 
value, some 50 cycles being generally sufficient for this purpose. — . 

Method of uniformly varying Flux.—In Fig. 1 is given а diagram 
of connections. The voltage induced in the secondary winding S is 
balanced by the fall of potential over a known resistance, r,, in series 
with & known resistance, 7,, across a cell, B, of known E.M.F., equa- 
lity being indicated by а zero reading on a galvanometer, С. The 
battery B is closed on to tho circuit r,r,, and simultaneously the 
primary current is caused to begin to change by means of the rheo- 
stat A, and the experimenter has continuously to adjust the rheostat 
at such a pace as will maintain the galvanometer reading at zero. 
This adjustment“requires some skill, but an average experimenter 
easily acquires this with a little practice. : 

* “ Electrical World and Engineer," Vol. XXXVII., p. 1,083, 1901. 

1 “Journal,” I.E. E., Vol. XXXVII., pp. 282-294. mE 


In making a hysteresis test the primary current is continuously 
varied from.a maximum positive value to an equal negative value by 
а specially designed resistance,* in which two sliders, a, b, connected 
to the primary winding P, are moved in opposite directions across 
the edges of the zig-zag strip resistance А.. : fos 

The primary current is measured on a potentiometer by the voltage 
drop across à known resistance, r,, the exact times at which the cur- 
rent has certain convenient values being recorded by a chronographic 
arrangement. | 

The above electrica! connections could be simplified if the galva- 
nometer were directly closed on to the terminals of the secondary 
winding, but this arrangement has some objections-—(1) that.it is 
difficult to allow for the uncertainty in the value of tho secondary 
E.M.F. induced during the time that th» galvanometer deflection is 
attaining its normal magnitude ; and (2) that а separate operation 
has to be performed in order to standardise the galvanometer. А 
further slight objection is that there is an opposing magnetomotive: 
force due to the current flowing in the secondary winding. This, in 
general, however, is so small as to be negligible. | 

Data of Specimen used.—The ring was made up of 24 stampings, 
6 т. external and 5 т. internal diameter, of, Sankey's best trans- 
former iron, manufactured about th» year 1900, of 24 S.W.G. Th» 
mean magnetic length of the ring was found by measurement to be 
43-03 cm: The sectional area of the ring was determined from its 
weight and specific gravity. The stampings were insulated from one 
another by thin paper rings, and ths complete ring was lapped over 
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Fic. 2.—MaGNETISATION CURVES. 


with insulating tape and wound with two No. 19 D.C.C. Wires laid 
side by side, giving two windings of 147 turns each: -- - ү 
Experimental Results.—The results obtained experimdhtally by 
the above-described methods (I.) to (VI.) are given in tke form of 
curves in Figs. 2, 3 and 4. The magnetisation eurves-aré! shown in. 
Fig. 2, the initial parts being shown separately to an enldfged scale 
of H. In Fig. 3 the results are shown in the form of permeability 
curves, and in Fig. 4 in the form of reluctivity curves. Ш Fig. 5 the 
differences between the flux-density obtained by method (f.), and by 
methods (П.), (III.), (IV.) and (V.), with the same magnetiging force, 
are plotted to a greatly enlarged scale against B as obtained by method 
(I.) The divergence of the magnetisation curve obtain by method 
(VL) from the standard curve obtained by method (I.) is tdo great to 
allow of its being shown in Fig. 5, but is apparent in Ва 2 Запа 4. 
Fig. 6 shows hysteresis loops taken by methods (TE.) andj (IV.), the 
maximum value of H being the same in each case. | 
_ The above experiments were carried out in the electrica] engineer 
ing department of the East London College (Universtty of London). 


DISCUSSION or RESULTS. 


An examination of the divergencies shown in Fig. 5 has led the 
authors to divide, for purposes of consideration, the curves into three 
parts : (1) From zero to the approximate point of maxinium permea- 
bility (В —5,000); (2) from this point to B— 15,000; (3) above 
B= 15,000. | | har ne M E 

Curves below B —5,000.—These may be divided into two groups: 
(а) Those in which the magnetisation curve is determined with the 
flux always changing in the same sense, the iron having previously 


“J.T. Morris, R. M. Ellis and F. Stroudej “The Design of a Continu- 


| ously Adjustable Rheostat," THE ELECTRICIAN, Vol. ХЕ, р. 400, 1908. 
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been completely demagnetised ; and (5) those in which each reading 
is determined after the iron has been carried through a sufficiently 
large number of cycles of magnetising force to obtain constancy in 
the corresponding value of the flux-density. 

Considering first those which belong to group (a), we have two 
cases: (i) That of the magnetisation curve obtained by the uni- 
formly varying flux method (method (I.)) and (ii.) the magnetisation 
curve determined by the step-by-step method (method (III.)) It will 
be noted in Fig. 5 that there is a difference between these two curves 
of, broadly speaking, some 250 lines per square centimetre, from 
B —1,000 to B—12,500, and that the step-by-step method is deficient 
by this amount. This difference appears to be due to some flux not 
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Fic. 3.—PERMEABILITY CURVES. 


6,000 — 8,000 


being recorded т the portion of the magmetisation curve below 
В=500 in the step-by-step method. It is quite probable that this 
is due to the known behaviour* of iron under weak magnetising 
forces. When a magnetising force of, say, Н-=0-2 is suddenly ap- 
plied, the flux at once changes by а certain amount and afterwards 
continues to change, though at a diminishing rate ; this latter “ creep" 
would not be recorded by an ordinary ballistic galvanometer, and 
therefore would not wholly be taken account of in the step-by-step 
method, but it is included in method (I.)—that of uniformly varying 
flux. (The time of one complete swing of the ballistic galvanometer 
used throughout these experiments was 8-6 seconds.) 


E | | | 
0:003 


Fic. 4.—RELUcTIVITY Совукв. 


Investigation of the amount of “creep” showed that this effect, 
although appreciable, does not appear to account wholly for the ob- 
served deficiency in the ballistic magnetisation curve. It will be 
noticed that all the curves in Fig. 5 start with a sharp downward 
inclination from the axis, showing that during the initial part of the 
magnetisation curve the highest value of B for a given value of H is 
attained by the method of uniformly varying flux, or, in other words, 
a higher value of H is required to produce the same observed value 


* ). A. Ewing, “Magnetic Induction in Iron and Other Materials," 
p. 124. 


of B by the other methods. One reason for this may be that when 
the flux is changed suddenly, as in ballistic methods, an excess mag- 
netising force may be required to counteract the demagnetising force 
due to edd y-currents caused in th» laminations, and this may become 
considerable when the change of flux is very rapid. In order to in- 
vestigate this point, an estimate was made of the demagnetising force 
due to eddy-currents, and this was found by calculation to be about 
0-00000046 x dB/dt. Now the excess H, for & flux-density of 500, 
required for the step-by-step method, as compared with the uni- 
formly varying flux method, amounts to about 0-15, and this amount 
would be accounted for by eddy-currents if the change from В=0 
to B—500 took place in about 0-0015 second, which does not seem 
unlikely. In the case, however, of the magnetisation curve drawn 
through the tops of the hysteresis loops obtained by the uniformly 
varying flux method another explanation must be sought, ~: i^e 
rate of change of flux, dB /dé, is too small to produce appreciab!. .ddy- 
currents. It may be that, on slowly increasing the magnetising force 
from zero to & certain value and th^n carrying it through cyoles having 
this value for à maximum, tha value of B obtained initially may be 
greater than the value obtained after the iron has attained the cyclio 
state, owing to the first loops being unsymmetrical about the axis 
of H. 

With regard to group (5), which includes methods (II.), (IV.) and 
(V.), it is difficult to find any rational explanation for the differences 
observed. The authors have, however, been impressed with the idea 
that when a sudden change of considerable magnitude is made in the 
magnetising force the instantaneous flux variation, as compared with 
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Fic. 5.—СовуЕ SHOWING DIFFERENCES BETWEEN MAGNETISATION CURVES 
OBTAINED BY VARIOUS METHODS. 


the total flux variation, may depend on the steepness of the magne- 
tisation curve at the point attained instanteously by the flux; in 
other words, it might depend not so much on the permeability at that 
point as on the rate of change of induction with magnetising force— 
i.e., on dB/dH. Опе is led to imagine that if dB/dH is great, then 
the stability of the molecular magnet grouping is correspondingly 
weak, and, keeping the Ewing model in view, one would predict that, 
for a sudden large change in the magnetising force; a magnetio creep 
depending to a certain extent on this factor dB/dH would be 


_ | expected. 


It will be observed from Fig. 6 that the maximum deficiency in B 

ав obtained by methods (II.), (IV.) and (V.), occurs at about that part 
of the magnetisation curve where B — 2,000, and if dB /4Н is plotted it 
will be seen that this is where dB/dH attains its maximum value. lt 
appears probable, therefore, that the maximum value of B atteined 
when the iron is carried through a sufficiently large number of cycles 
of H depends to some extent upon the slope of the magnetisstion 
curve at that point, B having a diminished value where the magne- 
tisation curve is steepest. 
_ Curves between B=5,000 and B=15,000.—The results appear to 
indicate that over this range the value of B attained for a given value 
of H increases as the magnetising force is carried through successive 
cycles, until finally a steady value of some 200 lines per squate 
centimetre in excess of the initial value is attained. 

C urves above B=15,000.—As considerable divergencies were ob- 
tained in the upper regions of the magnetisation curves by the various 
methods examined, it was thought that the temperature of the iron 
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of the Compeny to bring specially to the notice of the visitors on the 
present occasion. 

Our readers will already be well acquainted with the general pro- 
cesses employed. in the manufacture of pressed tungsten filament 
lamps ; it is, therefore, of interest to turn to an innovation which 
has all the 2ppesrances of revolutionising the manufacture and 
general operation of metal lamps. The drawn tungsten filament 
lamp i is not essentially new, because it was introduced by one of the 
Siemens firms some two veers ago; but the B.T.-H. Co. appear to 
have carried the drawing-down “of tungsten wire a stage further, 
judging by what they were able to show us in specimens of tungsten 
wire. It is this development in lamp manufacture to which the 
Compeny is anxious that special attention should be directed. 

We understand that extensive experiments have been earried out 
in the United Stetes in the laboratories of the General Eletric Co., 
aud that these experiments have resulted in the drawing-down of 
tungsten into extremely fine sizes of wire, even as low as 0-001 in. 
diameter. This wire his been found to be extremely flexible, 
ductile and highly durable. It is possible to handle it with ease and 
| place it conveniently on the supporting hooks which are now com- 

monly employed on the glass stems in metal lamps. This necessarily 
of permeability upon the same simple are to be reposted with an ` eliminates a number of processes in metal lamp menufacture. 
accuracy of even 5 per cent. on the lower portions of th» magnetisa- | Pressed tungsten filament must be cut up into short loops. These 
tion curves it is essential that the ring be not subjected to considerable | hyve to be meesured. and subsequently. weighed. the [est-named 
rises of temperature, sav of 100°C., even for short. periods, process being th» only reliable check on the reisine: of exch loop, 

As regards the time required for determina- 


== — 

‘hot ge might have some bearing on these discrepancies, for in some of the 

Tone experiments the full magnetising current may have caused a rise of THE MAKING OF WIRE LAMPS. 

rising b> 100°C. in the worst case. Further investigation showed this to be 

av tet the case; and the authors therefore conclude that the results ob- ^ 4 Visir ТО THE “MAZDA” FACTORY OF THE BRITISH 
мии: tained above В = 15,000 are of little scientific value. A. ERR калыны 

Maui Tho degree of accuracy attainable by tho various methods is next THOMSON-HOUSTON CO. 

aas discussed, and the authors emphasise the fact that if determinations А party of visitors, made up of representatives of the daily and 
ite tn technical Press. was taken down to Rugby on Wednesday last week 
bz by the engineers of the British Thomson-Houston Co. The object 

amc of the excursion was the inspection of the new factory which has been 

UE ; erected by the Company for the production of " Mazda" lamps. 
Shite 3 These lamps have been on the market for some time past, and the 
me ine е factory in question. hes been uscd for their manufacture for the 
P British merket. The initial equipment was put down for the pro- 
ht duction of squirted or pressed. tungsten. filament. lamps, and con- 
c siderable ingenuity wes displayed ly the experts of the Company in 
TE the methods and epparetus employed in connection with this equip- 
dau ment. We were unofficiilly shown through the factory some three 
UE months zgo, and were thus able to appreciate the change that has 
r been made by the introduction of a proecss which it was the object 
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Fia. 6.—Hysterests Loops By METHODS II. Ахр IV. 


tions by th» various methods experimentally | 
examined, ballistie methods are undoubtedly 23m ү, А — —\ "ме 
the most tedious, particularly whon, for great кер, жэш, Г? | TETEA M 
accuracy, a ballistic galvanometer with a long y ECCE NES, at 
Period of swing is employed. The alternat- 


ing-current method (VI.) his considerable 
advantages i in this respect, a full set of read- 
S ings of magnetising current and induced 
voltage occupying a very short time. When, 
however, it is necessary to take oscillograms 
= 24 various points in order to plot curves of 


La form factors, the time required is enormously Ene 
ra increased. The method of uniformly-varying 

d flux (method (I. {із peculiarly adapted for use 

Es where time is a consideration, and at the same 

x time a high degrec of accuracy is desired. А 

Dj complete magnetisation curve may be taken 

M in а very few minutes, and the mean of many || 

5 such curves obtained in. вау, one hour, the | 


iron being demagnet tised between cach test. 


ш CONCLUSION. | 
T The method of ** uniformly varying flux " |: 
p 2ppears to possess advantages, both scientific a 
y^ эпа practical, over the older. methods in use | 
1 for th» testing of ring samples of magnetic i nj DESEE ттт "еер a ee 
д’ materials. It avoids difficulties due to eddy- Fia. 1.—ОхЕ OF THE DEPARTMENTS IN THE “MAZDA” М IRE Laue FACTORY. 
d currents and magnetic viscosity, which effects 

are themselves duc primarily to rapid or irregular changes of flax. It Кас loop is then hung up on one of the hooks on the lamp stem, and 
к also has the practical advantage that experiments may be carried out. the free ends welded to supports on the lower part of the stem. 
y with rapidity, accuracy of repetition, and under standard or pre- | These are all delicate operations, and cannot be done properly unless 
d determined conditions of magnetic change. | the female workers are car fully trained. 
y ` The authors, therefore, would commend this method to the careful Drawn tungsten wire. of course, renders such operations unncces- 


| 
consideration of those interested i in the carrying-out of magnetic tests, | sary. One end of a given length is fastened to the incoming terminal 


" especially where great accuracy under definitely known conditions of the lamp. and the wire іе then looped round on the supporting 
Р of experiment are essential. ‚ hooks and the remaining end fixed to the other terminal. The 
$ 
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pinching-up of these ends to the two terminals completes the opera- | expansion coefficients are nearly the seme as that of the filament 


tion. What it means is that the connecting of the filament to its 
supports in the case of the tungsten drawn wire is confined to two 
operations, as compared with some helf-dozen in the cese of the 
pressed filament. 

Turning now to the “ Mazda" lamp factory itself, the general 
lay-out of the building is in accordance with present-day practice. 
The operators are given an abundance of room, light and air. In 
the summer the last mentioned is cooled 
and in the winter it is heated. Every- 
thing is carried out on the departmental 
system, and the groups in the chain of pro- 
cesses are kept as contiguous as possible. 
Th^ heavier portions of. the equipment, 
such as the exhausting plant and the venti- 
lating apparatus, are confined to the base- 
ment, the upper floors being devoted to 
space for the operators themselves. <A 
general view of one of the departments is 
shown in Fig. 1. 

The operations in the manufacture of all 
incandescent lamps may be subdivided into 
three broad heads: Those dealing with the 
glass portion of the lamp and the supports 
for the filaments; those relating to the 
attaching end sealing in of the filament 
itself ; and those in which the lamp is 
eged, tested and capped. In the glass 
department of the “ Mazda" factory we 
noticed many interesting and ingenious 
machines which contribute towards accu, 
racy in result and rapidity in production 
The operator is depended upon to a minimum extent. and is required 
mainly to superintend the operation of machines. Where manua! 
operations are concerned the * Mazda " lamp émplovés have been 
well trained and gave a striking demonstration of their deftness in 
the handling of extremely fine parts in bunsen flames. 

As we have already 262100, the actua! manufacture of the tungsten 


Fia. 2.—Mazpa Drawn 
TUNGSTEN FILAMENT 
LAMP. 
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employed. The drawn wire is supplied to the operators on small 


| recls and is cut off in lengths which are just sufficient to go round the 


supporting hooks. The free end of the wire is attached to one of 
the terminals of the lamp before the length is cut off. After cutting, 
а small brass clip is attached to the loose end and acts as a weight 
to keep the wire from coiling up. The wire is handled just like linen 
thread and looped round the supports on the glass stem. The free 
end is then pinched on to the remaining terminal, and the length of 
wire is drawn taut by a slight downward pressurc on this terminal. 
The cage is then ready for the sealing department. Noother chemical 
process is employed in connection with the filament after this point. 
We understand thit in the Siemens method the wire is made up of 
an alloy of nickel and tungsten, and after plecing in position the cago 
is immersed in oil and subjected to a high flexshing voltage which 
drives off the nickel, leaving only tungsten. The B.T.-H. Co. have 
succeeded in dispensing with this particular process, and have, there- 
fore, simplified the operations considerably. After scaling in, the 
lamps are subjected to a short ageing test, in which thev are slightly 
overrun for a number of hours. At the conclusion of this test they 
are photometered and pesscd on to the capping department. One 
of the new ** Mazda” lamps is shown in Fig. 2. 

At the luncheon which was given after the inspection of the factory 
it was onnounccd that the В.Т.-Н. Co. were completing arrangements 
to supply " Mazda " wire lamps in all the present commercial sizes. 
For the time being they are prepared to accept orders for the 50 and 
60-watt sizes for voltages from 200 to 260, and the €0-watt size for 
voltages up to 130, and the 10 watt for 25 volts. Until October 
3lst, 1911. the smaller candle-power “ Mazda " lamps will be 
supplied with pressed filaments, after which date wire filaments will 
be used. Mr. H. N. Sporburg, who presided at thc luncheon, stated 
that the efficiency of the new * Mazda " wire lamp is «bout 1:35 watts 
per British candle, and that the life of the lamp is practically the 
sume as that of the pressed filament type. Не pointed out par- 
ticularly that the company attach special importance to the durability 
of the filament, particularly when it is first delivered, owing to the 
fact that it is practically a continuous length having a uniform 
diameter, the last-named quality boing of special value. He 
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Fic. 3.— GENERAL VIEW OF TURBINE AND GENERATOR SHOP, BRITISH THOMSON 


wire was not shown to the visitors. They were, however, assured 
by the management that the work was carried on in the factory. 
and were conducted past the door of the department in which it waa 
proceeding. ‘To technical men present the principal centre of 
intere:t was a group of benches on which the Mazda wire filaments 
were wound on the supports. In regard to the latter, we understand 
that in certain types of lump а pure molybdenum hook is used, and 
that in other patterns the support is formed of copper, constantan 
and platinum. These particular metals have been adopted, as their 


-Ногзтох Works, RUGBY. 


explained that the filament becomes more Lritile when used, but 
this is. of course, only to be expected. He thought that in placing 
in the hands of the public a wire lamp of high efficiency which could 
be roughly handled before it was put on circuit, and which would 
subsequently give to the electricity consumer every satisfaction 
during life, the B.T.-H. Co. had effected a noteworthy improvement 
in modern lamp manufacture. He also stated that 30,000 Mazda 
wire lamps were being turned out every week, representing the use 
of 150,000 ft. of wire. 
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The officials of the Company spzred no pains to make the trip to 
Rugby interesting for the visitors, and the heavy engineering portion 
of the works was thrown open for inspection. Particular interest 
was taken in the steam turbine department, where a large number of 
machines of various sizes were shown in process of construction and 
also running on the test plate. The turbine shop (Fig. 3) is one of 
the most imposing portions of the B.T.-H. works, and the visitors 
were particularly impressed by the large amount of work which 
was going through. We gathered that the Company are also very 
busy in the other departments of the works. In conclusion, we 
would particularly express our thanks to Mr. Francis Willcox, Mr. 
I. W. Howell and Mr. К. McNeil, who conducted us through the 
factory and supplied us with much useful information. 


EFFICIENCY IN THE ELECTROLYTIC PRODUCTION OF 
METALLIC CALCIUM.* 


BY Е. C. FRARY, Н. В. BICKNELL AND C. А. TRONSON, 


Most of those who have worked on the electrolytic production 
of calcium have been content to describe their methods and appa- 
ratus, with perhaps an analvsis of a selected lump of their product. 
but to say nothing of the current efficiency obtained. Muthimann.f 
in the discussion of a Paper Бу Rathenau, states that by using an 
electrolyte consisting of two parts of calcium ch'oride to one part 
of the fluoride. and raising the iron cathode as the meta! accumulated, 
he obtained a * good ” yield. Goodwin.t electrolysing pure calcium 
chloride in a similar way, obtained a current efficiency of 21:5 to 
41:9 рег cent. Wochler.§ using an electrolyte containing 100 parts 
of the chloride to 17 parts of the fluoride, claims an efficieney of over 
80 per cent. He used a current of 40 amps. at 33 to 38 volts, but 
does not say how often or for how long a time this cfficieney could be 
obtained. Tucker and Whitney! improved the apparatus of Good- 
win, and claim an efticienev of 60 per cent., using the pure eh'oride 
as electrolyte, but give no data to support their claim. Аз far as we 
are able to ascertain, no one else his published any results on the 
efficiency of the various processes which hove been proposed. 

During previous work by Frary end Badger in thy Minnesota 
University leboratory efficiencies 23 gh as 46 por cent. were 
obtained, but, unfortunately, the only runs in which th: neessse гу 
date, were teken were made under unfavourable conditions. As it 
was certain that better results could be obtained, ond hd been 
obteined, in some of the runs for which no date were ct Вола, these 
were not published at the time, znd the work wes continued by the 
present authors. 

The £pparetus used wes the seme es thit described by Frery and 
Bedger, and consisted essentially of a lerge crucible of Acheson 
graphite heving a water-cooled bottom and serving gs anode, and a 
water-cooled iron cathode a little over an inch in diameter. The 
crucible was enclosed ір a protective laver of refractory тә бото, 
and special pains were taken with the contact between it and the 
positive esble.. The са ода could be raised or lowered at will by 
Means of a screw mechanism. 

From preliminary experiments, it wes decided that the occa 
sional feeding of the fresh electrolyte and irregular raising of ae 

cathode were two important causes of low efficieney. Intermittent 

ealdition of electroivte caused irreguleritic; in the h^ight of the melt 
end its temperature, especially the letter, Too great cooling of the 
electrolyte caused the deposition of the-metal in а spongy form, in 
which state it was reedily lost. Spongy portions were also formed 
when th» stick of meta! extended too far below the surface of the 
melt, th» current-density being insufficient to melt the metal at 
the point of contact with the electrolyte, and thus produce a solid 
stick. This spongy met tal was very likely to be dislodged and swept 
away by the vigorous convection currents which were always pre- 
Sent; it also geve trouble by growing toward опо side or other of 
the crucible, ccusing en increase of current at that point. with con- 
sequent increased growth of meta! and a higher temperature, until 
finally the calcium on the edges would melt. 2nd, being connected 
with the main stick only by thin pieces of metel, would be easily 
swept away by the electrolyte. When the end of the stick of meta! 
wes kept just below the surface of the electrolyte, the spongy meta! 
at first formed melted almost at once, and its surface tension drew 
it into a compact globule which was almost immediately frozen by 


* Abstract of a Pap г read before the American Electrochemical 
Socie ty. 

О.Е Elektrochem.," X., 504 (1954). 

+“ Jour.” Am. Chem. Soe., ХХУИ.. 1403 (1905). 

$ ДЕ Elektrochem.," XL, 612 (1905). 

|“ Jour." Am. Chem. Soe., XNVIHLTL, 84 (1906). 
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| In. most cases a rod of about 1 em. diameter was obtained, so the 
cathode area was about ] to 11 sq. ет. 
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the eooling effect of th» rest of the stick and the water-cooled cathode. 
Thus a solid stick was easily obtained. 

In starting up а run, the cold fused ch'oride remaining in tho 
erucible from a previous run was heated until dry by directing th 
flame of a blow lamp upon it. Then a small portion of it was fused 
by drawing an ere from tho sido of the crucible with the aid of a 
graphite rod. A smell current was used until contact was made 
with the cathode, when more current was put on and the graphite 
rod removed. As soon as good contact was assured, the direct cur- 
rent was shut off, and en alternating E. M.F. of about 30 volts applied. 
The current usually rose rapidly to about 200 amps., being regu- 
ated by raising or lowering the cathode, and the upper part of the 
crucible was soon filled with the molten chloride. A sufficient supply 
of electrolyte was added zt this time to fill up the crucible, and when 
all was ready the alternating current was thrown off and the direct 
current thrown оп. The current varied very little during each run, 
ns it wes taken from the 110-volt lighting circuit through а constant 
resistence, There was no trouble with the so-called '' nnns effect," 
except whon the electrolysis was started before a sufficient amount 
of the vlectrolyte hid been melted down by the alternating current.* 

Since Вий and Plato. Muthmannf and Woeh!er8 hive recom- 
mended th^ use of a mixture of the chloride and Huoride as the elec- 
trolyte. the authors decided to try it and see if it offered any advan- 
teges. Tho fluorsper was first partially purified by treatment with 
concentrated hvdroch'oric acid to remove the iron. It was mixed 
with the chloride т the proportion of 16:5 parts to 100, as recom- 
mended by Кий and Plato. A new crucible was mede for use with 
this electrolyte, h»ving the same size as the other. but a different 
arrangement of the water cooling. Tho hottom of the crucible was 
turned out on the lathe so as to fit loosely over the hollow brass 
cooling cylinder of the Borchers} furnece for the electrolysis of fused 
salts. The crucible was then turned upside down, this space filled 
with a strong copper зоре solution and copper deposited until 
the evlinder would not enter the space. The copper was now turned 
out on the lathe to fit the evlinder. and the whole of the outside of 
the crucible and eviinder protected from the air by a coat of Portland 
cement and carborundum fires and. held in place, as before, by a tin 
former. The contact, being made through tho water-cooling 
cvlinder, was kept cool and did not burn away, аз the other crucible 
did in the course of time. А more complete protection of the outside 
of the erucible was also possible. 

With this crucible and the above-mentioned electrolyte, a now 
series of runs was made. Considerable trouble was found in me king 
smooth solid sticks of metal with this electrolyte. The particular 
advantage of this mixture is supposed to be its low melting point 
(660 deg.). ‘This appears to us to be a disadvantage, as the bath 
must be worked as a temperature of nearly 750 deg. in order to get a 
solid. stick of metel, and the bath is so fluid at the working tem- 
perature that convection currents are more violent and more hkely 
to sweep away the metal from the end of the stick. forming an gre. 
We hed a great deal! of trouble from this cause. Reduction of the 
current did not bring the desired result, as the efficiency decreased 
markedlv. 

During the runs w ith this ele ctrolvte only the chloride was added, 
it being essumed thet the thuoride w ‘ould not he decomposed. How- 
ever, at the close of those experiments, а samp!e from the top of the 
melt showed only 2-21 per cent. of insoluble metter, so, evidently, 
much of the tluoride hid been lost. This loss was probably largely 
mechanical, end due to the violent spattering of the electrolyte. 

"amples were also taken from the electrolyte in th? lower part of 
the crucible, which hod been kept frozen during the electrolysis by 
the cooling coil, end so, presumably, retained its original com- 
position, and attempted to isolate the fluoch'oride of calcium 
deseribed by Poulenef oud Dofecas.** but found none of it. 

From the expericnes obtained with both electrolytes it is believed 
thet the plot chloride is a little more satisfactory thin the mixture 
of the chtoride end fluoride in point of eflic ears and асе у 
смог to manipulate, И his been shown that setisfectorily high 
aficieneies con be obteined with it; and that the efciency is more 
largely а моет of caroful regulation of conditions than anything else. 


* А sample of the electrolyte was taken at such а time when tho 
‘anode effect һай been more than usually troublesome, and the per- 
centage of sthea present determined. Only 0:056 of L per cent. was 
found. confirming the results obtained in the previous. Paper, and in- 
dicating that curre nt-density rather than impurities should be blamed 
for this " effect. 
"Ber." XXXV, 3812 (1902); NNNVE, 491 (1993); “ р.В.Р.,” 
CLH, 731 (7 Chem. Contr.” 1904, ii. 802). 
" Z.f. Elektrochem." X.. 808 (1904). 
$ “ИА. Elektrochem.," NI. 612 (18905). | 
|| Borchers, ^ Die Mlektrise i Oefen.” 1907 ed.. рр. 25 and 36. 
€ Ара." Chim. Phys. (7). 2. 2 (1894$). - = 
** " Ann," Chim. Phys. (Я). 1, 337 (1904); + Compt. Rend., 137, 
1251 (1903); © Jour.“ Chem. Soc., 85, ii., 123 (1904). 9 
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THE PROGRESS. OF THE METAL 
FILAMENT. 


From the manufacturing point of view, the progress of 
the metal filament has been steady and successful. It may 
be that some have fallen bv the wav, but the ranks have 
closed up, and the march forward has been resumed. Here 
and there it seems that patents have been taken out that 
are likely to be valuable, but the methods adopted in many 
eases are known only to those in the manufacturer's con- 
fi lence. Still it seems likely that most of the methods re- 
semble one another in that thev consist of some plan for 
making a homogeneous thread out of a raw material, which 
coasists of a powder mixed with an agglutinant. This is, 
therefore, somewhat different in principle from that by 
which the old carbon lamp was made, where the raw mate- 
rial most generally used was a solution of cellulose in zinc 
chloride, Thus, in the one ease the filament is made from 
a more or less liquid mass, fairly homogeneous in its con- 
stitution ; in the other. the filament is made from a mixture 
of powders with a certain amount of added fluid, which 18 
doubtless kneaded till) some approach to homogeneity 13 
obtainel. lt will be remembered that this latter process 18 
similar to that by which the Nernst lamp was produced, and 
though very serious difficulties were encountered, even in 
making the filament itself, еу were largely overcome. The 
same thing has happened with the tungsten lamp, and every- 
body concerned deserves the thanks of the community for 
their efforts. We шау hope that they. are also receiving 
their reward in some more tangible form. u 

In the case of the tungsten. lamp, however, the difti- 
culties to be surmounted in the early days, say about five 
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years ago, were really formidable. The tungsten of com- 
merce is very impure, and consists of a sandv powder, which 
seems almost as unlikely as sand itself to yield readily to 
any agglutinant. Further, the low resistance of the metal 
together with the consequent length of the filament was a 
further obstacle. Even so, it can hardly be said that the 
present filaments are as successful from the point of view of 
mechanical strength as we hope they will become with 
further years of experience. 

Dr. Monascu’s article, of which we publish an abstract in 
the present issue, draws attention to some of the more 
obvious points which have been provisionally standardised ; 
the most important are probably matters relating to the 
anchoring of the filament, and the general construction of 
the bulb in which it is enclosed. There is at anv rate some- 
thing approaching to uniformity in the methods adopted by 
different manufacturers with regard to these points. Dr. 
Monascu reports the curious experience of American makers 
with regard to drawn tungsten wires, which have been 
proposed as a substitute for the powder mixtures. It seems 
that such wires behave with alternating current exactly 
in the same way as the tantalum filament; the molecular 
structure changes, and, for practical purposes, with alter- 
nating current, this is а very grave defect. Naturally 
enough, it was at first supposed that the tungsten filament, 
compounded of powders, would behave in the sam? wav, 
but this has not been found to be the case. This is merely 
stated as an experimental fact; the why and wherefore 
is probably as mysterious as ever. We notice also that 
Dr. МохАзсн diaws attention to the results published by 
KINSLOE, who finds that the form of the voltage-wave 
affects the life and light, and that on a peaky voltage both 
are deleteriously affected. This result seems curious, and 
it is only right to say that it has not been universally ac- 
cepted as conclusive. Others have stated that it 15 quite 
contrary to their opinion, aud further work seems to be 
necessary before this can be regarded as an accepted fact. 

All these things are necessarily associated with certain 
dislocations on the commercial side. Tho trading effect on 
the central stations is well known, though the worst 1s 
over. At the time when the Nernst lamp was in the hands 
of its original exploiters the general disaster that was 
thought to be impending from the point of view of the 
interesis of the supply stations was admittedly in their 
minds, and thev had plans by which they thought it might 
he mitigated. These troubles, however. did not then come to 
pass, and such palliatives as might be possible in a case 
where patents of a valid nature, covcring more or less the 
whole field, were concerned, were obviously out of the 
question in the case of the tungsten lamp ; for here nothing 
could be concent.ated in a few hands beyond details relating 
to methods of manufacture, and patents could not be so 
broadly construed as to cover more Шап a part of the field. 
Таз! сРого, in the present case all sorts of precautions had to 
go D7 the board, and еуегуопе has had to do what seemed to 
him best. er, in other words, to wait till the storm blew over. 
There seems little fear that the central stations will suffer 
any permanent harm; on the contrary, after the few lean 
years, there appears everv prospect that a wider field is 
opening with a general expansion of business. 


So much has been done in five vears that it 1s reasonable 
to expect even greater advance in the coming years. Whether 
this will take the form of developments on present lines, or 
in further discoveries in the realm of refractory substances, 
it is not уе“ possible to say. It may be that there are other 
substances, lying around us, that might improve on the 
results tungsten has given. Probably tungsten itself was 
tried many a time before anything was done that looked 
hopeful; its low resistance and its sandy texture would 
lead the casual observer to think that it would be useless 
to devote time to its further study. If, indeed, it is to be 
supplanted, it is more than likely that its successor will be 
some other metal, now well kuown, but difficult to obtain 
in а sufficiently pure form. But even if any such metal 
exists, it will need more than a few casual experiments 
before anvthing definite can be known, and, in so far as 
making money is concerned, it would probably pay much 
better to devote energy to work on present lines than to 
hunt at random after a will-o’-the-wisp. Luckily for human 
progress, the inventor never believes this; and he occa- 
sionally has his reward. 


-eat 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELEOTRIOIAN Office, post 
free, on receipt of published price, adding 8d. for books published under 38. Kea 
10 per cent. for abroad or for foreign books.) 


eee 
Die Wecbselstrom Technik. 2ndedition, edited by E. Arnold. Vol. 
I., “Theory of Altornating Currents,” by J. L. LA Cour and О. 8. 
BRacsTAD. (Berlin; Julius Springer.) Pp. xiv. +922. M 24 net. 
This hook 1$ published as the first part of the well-known 
work of Prof. Arnold, and is intended as an introduction to the 
other volumes, which deal in detail with the construction and 
performance of transformers and machines. The present 
work, however, does not limit itself to the portion of the theory 
required for the later volumes, but goes a good deal further 


than is usual in an engineering treatise. The ground covered , 


is most extensive, and one can hardly do full justice to it in 
the limits of a short review. 

After the fundamental defimtions, it begins with the theory 
of vectors, the representation of reactance, capacity, &c., and 
the operations with vectors as complex quantities in the 
symbole system. The transformation of co-ordinates and 
the theory of inversion is viven next with some applications. 
In Chapter IV. we find the first examples; they are well 
chosen, and include all points to make them representative 
of their kind. We are afraid, however, that two exainples only 
are rather tco few to show the practical application of the 
preceding theory. 

In Chapters V. to X. ave given the conditions affecting the 
workiuz of alternating-current circutts, аз well аз the altcra- 
tions caused bv the introduction of magnetic material. 
Terms such as admittance, conductance and susceptance, In 
different combinations, are discussed and their relations 
stated by means of much mathematical apparetus. - The 
theory of the transmission line is included, tozether with the 
means of keeping constant potentials at the ends. As a con- 
clusion, there follows the construction of diagrams for a system 
on open circuit, on short-circuit and under norinal working 
conditions. 

These first 10 chapters. covering over 200 paces, lean very 
strongly on Steinimetz's. “ Alcernatiny-current Phenomena,” 
and, although the matter ia treated often їп a more mathe- 
matical manner, the resemblance is most striking, and it 
appears to us that this point should, in fairness, have been 
mentioned by the authors in their opening remarks. 

In Chapter ХІ. the authors discuss the theory of the wave- 
form, and give mathematical and graphical methods for 
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splitting waves into their,harmonics. A separate section 18 
devoted to Fleming's method of determining the effective value 
of а wave. The Fischer-Hinnen method of calculating the 
harmonics, however, is not mentioned, although it is а very 
useful one, even if not always entirely accurate. After ex- 
plaining the use of an equivalent sine wave in place of the 
various harmonics, the authors show the effect of the wave 
form on the performance of various machines, and give the 
resulta of some experimental work carried out in Prof. Arnold's 
Laboratory. о ен з 

In the next four chapters follow the laws of polvphase 
currents, and extensive use is openly made of Steinmetz’s 
methods of calculating potentials, currents ard higher har- 
monies in such systems. At the end the authors give a scheme 
for a polycyclic system which they have devised for distributing 
over the same network current at high frequency for lighting, 
as well as at low frequency for power purposes. This system, 
however, does not seem to have vet found any practical 
application. 

А large section 1s devoted to the description of instruments 
for measuring pressure, current, power, phase displacements, 
&c. Many engineers will disagree with the authors' state- 
ments that the three-voltmeter and three-aimmeter methods 
are of no practical importance. The suggestion that properly- 
built wattmeters should be used instead is hardly acceptable, 
as in practical working it is not always possible to obtain them 
for an occasional measurement, and the old methods will 
always be a welcome help out of the difficulty. The instru- 
ments described are almost entirely of German manufacture, 
although the names of the British originators, such as Thomson, 
Cardew, Swinburne, Duddell, &c., are civen. 

In the next section, the iron losses and their relation to 
frequency, ageing, &c.. are discussed, as well as the standard 
German tests, and a few particulars are given as to the сот- 
position of alloys used of late years in place of charcoal iron. 
Some information regarding stampings worked at very high 
frequencies, sav 500 cycles, аз uscd т wireless telegraphy 
generators, would here have been appreciated. This, from an 
eagincering point of view, most important section 13 not nearly 
so thoroughly treated as the weight of the subject would have 
required, bat as it is taken up again in the second volume in 
connection with transformers we assume that it was included 
here тау for the sake of completeness. | | 

The properties of dielectries are thoroughly enquired into 
in Chapter XX., and methods explained by which the strain 
on the insulation can be reduced. 

As an Introduction to electrolytic cells, the authors give the 
theory of electrolysis with continuous current and full parti- 
culars of primary and secondary cells, which one would hardly 
expect ina book on alternating current. The study of the alter- 
nating аге opens with a chapter on the conductivity of gases 
and the resistance of air to discharges ; after which follows a 
deseription of the are between carbons, the are Ina mercury 
tube, the mercury rectifier and the process of electric smelting. 

The last portion of the book deals with the phenomena 
appertaining to electric eireutts and their constants, Amongst 
important sections should be mentioned the one referring to 
the increase in resistance of a solid conductor due to eddy 
currents, as well as that on the calculation of the inaznetic forces 
acting hetween conductors of a machine subjected to а sudden 
rush of current. The causes of damped and free oscilla- 
tions in networks are then investigated, and their natural 
period: caleulated. The conditions of resonance in networks 
consisting of several parallel cireutts, each containing capacity 
and inductance, form a very Important section. The danger 
of switching in highly saturated transformers, when the flux 
cannot be established instantly, or of short-cireuiting a 
generator when the flux cannot disappear at once, is well 
explained and illustrated with the well-known example of the 
breakdown on the Manhattan Railway in 1903. 

Systems in which capacity and inductance are evenly dis- 
tributed along the line are considered next, with special 
reference to long telegraph cables. Power transnussion with 
continuous current and an overhead Ime is also investigated, 


The closing chapter discusses the theory of surges along 
different networks and suggests means of damping them down. 
After describing and criticising the various arrangements of 
arresters proposed to protect machines ard apparatus, the 
authors touch upon the question of how far a surge penctrates 
the winding of a machine. 

From this short résumé it will be apparent that the bcok 
covers most thoroughly the whole ground of alternating-current 
theory ; if anything should be criticised, it should be the fact 
that the authors, in their anxiety to give а very complete 
account of every question, have included а large amount of 
matter which is not essential to the subject, and thus reduces 
the perspieutty. As examples of this, we would mention the 
primary and secondary cells in Chapter XXL, the clectric 
discharges in gases in Chapter XXII., the theory of commuta- 
tion In Chapter XXIV., and the continuous-current trans- 
mission line in Chapter XXV. We are also afraid that the 
book wil! prove rather inaccessible to a large number of 
engineers and students on account of the difficulties offered by 
its mathematics and abstract representations of systems, as 
well as because of the paucity of the examples. А comparison 
with Steinmetz’s, Thompson’s, Ferraris! or Karapetoff's works 
comes quite naturally to one's mind, where practical examples 
are worked out at the end of every chapter to make the 
reader familiar with the magnitude of the quantities under 
consideration. 

To some extent this volume outbalances the whole work, 
as it makes one feel that, in addition to the construction of 
machines, there should be practical parts to follow, deal- 
ing with the design and lav-out of distributing networks, 
construction of switchgear and switchboards, protecting 
apparatus, &с. 

The references to other works given in the book are very 
incomplete and. not in accordance with the accuracy of the 
authors in every other direction. A short list of publications 
could easily be given at the end of each chapter if continuous 
references through the text are found undesirable. The book 
must have cost an enormous amount of work to com ule, 
especially as the previous edition had to be re-written entirely. 
The first edition of 1903 contained also the theory of the trans- 
former, which has now been transferred to Vol. IL, and 16 
place Is now taken by the theory of tranrient phenomena. All 
plaies, diagrams, &c., are entirely new, the lettering adapted 
being in accordance with the recommendations of the Inter 
national Committee. 

In conclusion, we should like to say that, despite the mire 
faulis mentioned, full credit should be given to the authors 
for the high value of their work, which will be a welcom? 
addition to the reference library of any engineer, and that 15 
usefulness would be still further increased if in a future edition 
all secondary matters and unnecessary mathematical com- 
plications were omitted, В. OnsETTICH. 


Elementary Princi; les of Altsrnating Current Dynamo Design. 
Ву А. G. ELLIS. (London: Blackie & Son.) Pp. vi. + 305. 12%. 
net. 


The most exasperating kind of book to a reviewer 15 one that 
ab'olutely refuses to excite his wrath or to arouse liis enthu- 
зах. It is surely an indifferent kind of book where every hit 
of praise can only be bestowed grudgingly and all condemna- 
tien must be molificd. | О 

anis is the posicion, however, we feel Mr. Ellis has placed 
us in. Te praise his book for its excel'eace would be exazz ere" 
Qon, hut it would be equelly unjust to condemn» it fer 105 
worthlessness, 

Of course, no one will deny the author his right to treat de- 
sra in his own way, but for our part there is but one test for 
any book on this subject, namely, its practical utility. From 
this point of view there are onlv two ways in which such à 
book can he profitably written. Firstly, as a text-book for the 
student or teacher: secondly, as a handbook for the engt 


, 
al ant 
neer. For the former, the present book is far too generi a 
unmethodical ; for the latter, there is too little D * 
| ata 


author’s familiarity with medern design and practical 
be authoritative. 
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Had such а book appeared some years ago, it might possibly 
have met with more appreciation, but with the stringent 
methods of training recently developed both here and abroad, 
along with the immense amount of accurate information in all 
branches of engineering which is now available, we cannot class 
the present book as first-rate. The method followed by Mr. 
Ellis is largely that used by his former chief, Mr. Hobart ; but 
we think he would have been better advised to work on the 
more scientific lines adopted in the leading treatises on design 
and electrical engineering. 

The reason therefore that we do not heartily recommend 
the book to the student or engineer wishing to study design is 
because he can get his wants supplied better elsewhere. 
Although there are а number of details where we might join 
issue with the author, especially on his design, particulars and 
methods of calculation, yet it is the treatment as a whole that 
^ leaves us cold." S. P. 8. 

R. G. J. 


AUTOMATIC TELEPHONE SYSTEM AT CHICAGO.* 
BY C. M. BRADFORD. 


Summary.—A description is given of the automatic apparatus used in 
Chicago on the system operated by the Illinois Tunnel Co. 


The independent telephone system operated bv the Illinois Tunnel 
Co. in Chicago comprises eight exchanges, equipped with automatic 
switchboards. "The district which is covered by the system et 
present extends for over 8 miles, embracing the stock yards and a 
large portion of the residential district on the south side of the town, 
the business district of the Loop and vicinity and reaches well into 
the residential district on the north side. Теге are eight exchanges. 

The trunking system is Базе on the usual scheme of having all the 
numbers in each exchange commence with а, figure which is used only 
in that exchange or its branches. For exemple, 211 the numbers in 
the Chronicle building exchange commence with the figure “3” end 
run from 31.000 to 36.500. The North exchange is è subsidiary to 
the Chronicle exchange. and its numbers run from 37,000 to 38,500. 
Connector switches—third selectors and line switehes—are installed 
et the North exchenge, but no first selectors or second selectors ; 
consequently anvone сапе the North exchange from the Brooks 
building, for example. operates a first selector switch in the Brooks 
building exchenge, which selects an idle trunk to the Chronicle 
exchange; ре there operates a second selector switeh, which picks 
out ап idle trunk to the North exchange. А third selector is there 
operated and extends the connection to a connector switch at North, 
which completes the connection to the person desired. 

Provision is made for handling cells to the long-distance switch- 
boards in the usual wav, by heving the words "long distance” 
printed on eech dial numker dise et the beck of the © 0 finger hole, 
so that in the neer future, when the long-distance board is in opere- 
tion, any subscriber will be able to secure a recording operetor by 
turning his dial once from this finger hole. Information clerks сап 
ke rung up from all exchanges by calling the number 392, end the 
complaint clerks by calling the number 393. 

The information and complaint clerk's desk is installed at the 
Chronicle building headquerters, end all calls of these kinds are 
received there from the entire system. The board h*s four positions, 
so designed thet a call causes lamps to glow in all four positions, and 
the first idle operator enswers И. Tho first five information trunks 
ere represented in the first position by white lights. in the second by 
red end in the third and fourth by green lights. Five other informa- 
tion trunks end in white lights in the third position. red lights in the 
fourth position and in green lights in the two other positions. The 
trouble trunks end in white lights in the second and fourth positions, 
and in red and green lights in the other positions. Each operetor 
answers white lights first, red lights next and thon if idle answers 
green lights. In this way distribution of the load is secured without 
eliminating co-operation. This arrangement gives a very rapid and 
setisfectory service. The board is now handling about 2,400 calls 
per day, most of which are enquiries for the numbers of new sub- 
scribers. 

Subscribers’ complaints are distributed from the complaint desk 
to the record clerks’ desks located et the various exchinges by means 
of teleutographs. These ingenious devices enable the complaint 
clerk to send by wire an autograph copy of each complaint to the 
record clerk at the exchange in which the complaint should he inves- 
tigated. This clerk acknowledges. receipt of the complaint by a 


* Abstract of an article in the '* Telephone Engineer,” 


signal. With this system no complaints аге lost—all ате transmitted 
quickly and receive prompt attention. 

А “wire chief's” desk is installed at each of the exchanges, 
except at two of the auxiliary exchanges. At these latter testing 
outfits are installed, but arrangements are made so that lines at 
these exchanges may be tested also from their respective main 
exchanges. Following the practice adopted in most of th» later 
automatic systems, the ** wire chief ” does not test the lines by means 
of the old-fashioned shoe or test-jeck plugged in at the cross connect- 
ing frame, but by meens of test connector switches, one of which is 
mounted on each line switch unit. Ву using these switches the wire 
chief can test anv line, either in or out, without the aid of a rack man 
or other assistants. This makes the testing of the lines considerably 
more rapid and economical than by the old method and saves a great 
deal of wear and tear on the protectors of the cross connecting frame. 

When the long-distance boerd is installed these speciel switches 
will be used by the long-distance operators in setting up connections. 
This will make it possible to supply more current on each long- 
distance connection than is supplied on a local connection. It will 
also be possible for a long-distance operator to call an automatic 
telephone line and hold it while waiting for the completion of a Jong- 
distance connection without automatically ringing the local tele- 
phone bell. 

The remaining exchange equipment comprises the automatie 
switchboards and power plants, which are of the standard type of the 
Automatic Electric Co., and very similar to those installed at San 
Francisco, Spokane, Calgary, Havana, and in other later systems. 
Some details about this equipment may, however, be interesting. 

Each exchange is equipped with apparatus for individual lines— 
four-party lines and private branch exchange trunks. Line switch 
units of the usual tvpe are emploved, which carry 100 line switches 
with two master switches on one side and banks for 15 connector 
switches, with 10 regular connectors and one test connector mounted 
on the other side. The master switches on the line switch side are 
not linked together, but each operates its group of 50 lines inde- 
pendently. Seven trunks are installed from one group of 50 line 
switches and eight from the other to secondary line switches. Primary 
line switehes are arrenged in sections of 2,000 cach, each section 
being served by 100 first sclector switches. Consequently, the 300 
trunks from the 2.000 primary line switches pass through 300 
secondary line switches arranged in 10 groups of 30 each; then 
through 100 trunks to 100 first selector switches. Loca! connections 
are then trunked through second end third selectors in the usua! way 
Connections outgoing from any exchange to other exchanges are 
trunked from first selector switches through enother group of 
secondary line switches for the purpose of making trunks between 
exchanges as efficient as possible. This practice is the same as that 
used in Nan Francisco. Each such trunk also passes through a 
repeater, so that a calling party receives talking current from tho 
battery at his own exchange. Talking current is, of course, supplied 
to each called party from the connector switch employed at his 
exchange. The four-party line line-switch units carry 21 connector 
benks with 20 reguler connectors arranged in four groups of five 
each, and one test connector. The rotary connection or private 
branch exchange line-switeh units carry 21 connector banks, also 
with 15 regular connectors and one test connector. These switches 
make it possible to give a private branch exchange subscriber any 
number of trunks, ell of which appear under one number in tho 
directory. for by means of them г calling party is automatically 
switched to an idle trunk. 

The power plants at tho various exchanges consist of pink Ten- 
nessee marble switeh ponels, equipped with the full comp'ement of 
knife switches, circuit-breakers, emmeters, voltmeters, &c. Each 
exchange is served by one large storage battery. In order to make 
it practice! to charge the battery end to use it at the same time 
without meteriolly reising the voltage on the “bus bars to the auto- 
matic switchboard, counter E.M.F. cells are installed in each battery 
room. These are connected to x counter E.M.F. cell switch mounted 
on the power panel. so thet the cells may be cut in and out one at a 
time on the leads from the battery to the switchboard. Further to 
aid in keeping the voltage on the switehboards properly regulated, a 
Weston voltage alarm relay is installed in connection with each 
switchboard, so that if the voltage drops below or rises above pre- 
determined points an alarm bell will immediately be rung. Duplicate 
motor generators for charging end duplicate machines for ringing 
individual lines ere provided, as well zs duplicate harmonie con- 
verter outfits for ringing on party lines, "Розе аге mounted on 
marble panels end are installed at each exchange as a part of the 
power switching board. | | 

The subscribers’ instruments are of the latest type, equipped with 
a two-wire calling device and direct-current reccivers. A part y-lino 
telephone is the same as an individual line, except that the ordinary 
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individual line ringer is displaced by a harmonic ringer. Private 
branch exchanges of three different types are in operation т connec- 
tion with the Chicago system—namcely, intercommunicating systems 
of the push-button type, systems using small manuallv-operated 
switchboards the same as those commonly used in connection with 
manual central exchange systems, and full automatic switchboards. 

Ás has already been mentioned in connection with the rotary 
connectors, spoken of in the description of the exchange equipment, 
each of the private branch exchange systems of the first two types 
may have several incoming trunks and an incoming call is switched 
to an idle trunk by means of the rotary connector switches at the 
exchange. Ап idle outgoing trunk is selected by the calling sub 
scriber using a push-button intercommunicating system. Each 
trunk is represented in each push button box by a kev. so tht a 
subscriber wishing to make a call presses a key corresponding to one 
trunk, and if he then receives the busv signal he tries another trunk. 

An idle outgoing trunk from a switchboard employing an operator 
is, of course, selected by the operator in the usual way. She then 
proceeds to secure the party desired by switching hor calling device 
on to the idle trunk and operating it in the usual way; or, if the 
subscriber has a telephone equipped with a calling device and desires 
to call the number himself, or to make a number of calls in succession, 
without bothering tke operator, she connects him through to a non- 
busy trunk and he calls whoever he wishes. The trunks may be 
two-way. or separate trunks may be used for incoming and outgoing 
business as desired. These boards are so designed thait each operator 
has double lamp supervision over all calls through her board. The 
equipment operates on 24 volts, using current furnished from the 
large storage battery at each central office. The battery supply leads 
are bridged with dry cells and condensers. 

The Chicago telephone public has been very favourably impressed 
with the service given by the new company. It was, of course, 
expected that patrons would be pleased with the elimination of the 
operator and with the speed of the service given by the new system, 
but the Tunnel Company s officials have been considerably surprised 


‘by the large number of compliments they have received on the 


excellence of the transmission through the new system. The amount 
of calling through the varivus offices is rapidly increasing and 
becoming quite heavy as the list of subseribers grows and the public 
learn more and more to use the new telephone. The scrvice is 
especially populer among the brokers on La Selle-street. whore 
quick numerous connections are desired during Stock Exchange 
hours. А supervisor in the Brooks building exch:nge who happened 
to be watching calls made by one of these brokers e few days ago 
timed a few of his connections with а stop watch, and found that in 
65 seconds by the wateh the broker еза four different. pirties in 
succession, t»lked to each, and disconnected. 


THE MAGNETIC PROPERTIES OF NICKEL STEEL.* 
BY DRS. E. COLVER-GLAUERT AND S. HILPERT. 


Summary.—The authors give an account of a number of tests they 
nave made on various alloys of nickel-steel. Toe magnetic investiga- 
tions were carried out with а Du Bois magnetic precision balance. the 
material being heated in an electric furnace, while aleohol or petrol 
ether cooled with liquid air was used for the lower temperatures, 

For a considerable time а certain school of thought, followine 
the views published by Osmond. hes considered thet the verious 
magnetic phenomen» exhibited by iron and its olloys ère solely 
due to ellotropie modifiestions of the metel, end thst a-iron, which 
is supposed to be stable below 730°C, when in 2 pure stste, is mag- 
пене. whilst the В and «4 vericties are non-moenetic. The latter 
are seid to be only stable above 730 C, and 890°C, respectively 
when in & pure state, but may be preserved at lower temperetures 
either by rapid quenching or by the addition of foreign elements, 
when è шее] which is non-magnetic at полиз temvereture; 
results. А certein amount of difficulty was encountered, since it 
was alleged thet martensitic and austenitic steels consisted of either 
В ог «iron, and meny of these steels ere strongly megnetic. The 
explanation given for this fact was thet the quenching or other 
means of preservation had been inadequate to retzin the whole of 
the iron in the B (or q) condition, and that there was thus a certain 
quantity of iron which hed changed into the a condition intermixed 
with the other varieties. This, however, does not appear to be very 
plausible. since in such а case. owing to the finely divided and dis- 
tributed nature of the megnetic substance, the magnetisability of 
the whole could only be very low, wherees the exact opposite is the 


This difficulty appeared to have been surmounted when Maurer * 
was able to produce a practically non-magnetic steel, consisting of 
pure austenite, by the rapid quenching of an alloy containing about 
2 per cent. of cerbon and 2 per cent. of manganese. Against this 
evidence it may be stated that such an alloy must be regarded as a 
special case, as the conditions are so complicated that it is impossible 
to draw any conclusions from such & product and to assume that 
they are also correct for pure iron. The authors’ present series of 
steela also provide much evidence against the so-called austenite 
being г non-magnetic material. 

One of the authors has recently studied this question, with 
regard to pure iron, and proved conclusively from purely magnetic 
data that g-iron cannot exist. [It wes further possible to prove 
that even if y-iron is non-magnetic when in equilibrium, there is 
no proof that it need be so when under-cooled, and there 18 no mag- 
netic distinction between a and -/- Кол, 

Quenching the 5 per cent. nickel steel from 600°C. causes, as might 
be expected. only а very small ditference in properties as compared 
with the same steel when slowly cooled. In both cases the micro- 
structure shows the material to consist of ferrite and pearlite. When 
the steel is quenched from 900°C. в marked change occurs. The 
coercive force is more than double that of the previous ones, the 
maximum induction is considerably lower, end the curve has the 
appearance that is associated with г, hard steel, The micro-structure 
shows the whole mass to be of a medium coarse martensitic nature. 
Contrary to this, however, quenching from 1.240°C. produces а 
softer material with a coercive force considerably below that of the 
specimen quenched from 900°C., whilst the maximum induction 
closely approximates to that of the slowly cooled alloy. This quench- 
ing temperature is far ¿bove that of the critical points of carbon 
steels, and is most certainly within the y-range of temperature, in 
spite of which the moegnetie properties are almost identical with 
those of g steel which hes had every possible opportunity of assuming 
the a condition. The micrographic examination reveals two con- 
stituents, one of which assumes a much darker colour than the other. 
The lighter coloured one appears to have a pitted surface. and in 
pleces there are patches of a very coarse martensitic nature. 

The changes which oceur during the thermal treatment of the 
alloy containing 25 per cent. of nickel are of à much more com- 
plicated nature. It may be regarded as representative of the irrever- 
sible nickel steels, since at this point the tempereture-hysteresis of 
the series reaches its maximum. As delivered from the works, this 
steel is non-magnetic, and quenching from 600 C. (in the *-renge 
according to Osmond) does not affect this property. If the queneh- 
ing tempereture is reised to 900 €, the material becomes slightly 
m -gnetic, whilst if it is still further inereased to 1,240?C. the alloy 
becomes strongly 50; in fect, 16 possesses a permeability epproxt- 
mately equel to one-fifteenth that of pure iron. The authors 
regarded the non-magnetic condition es the stable one for this elloy. 
end were therefore greatly surprised on finding that the slowly 
cooled specimen was even more strongly megnetic than the one 
quenched from 900 C. 16 was thought thet probably some one 
for this would be revealed if the steels were cooled to such a point 
оз where they re-assume strongly megnetie properties. This point 
is quoted differently by various investigators, Hopkinson places 
jt at —52°C., but both Osmond and Dumes assume it to be lightly 
above zero. The authors’ steels were cooled to zero several times, 
but по’ chenge in the magnetic properties could be detected. 
The further cooling was undertaken in three stages, and com 
clusively proved that there is no sharply defined temperature 
èt which the steels become completely тәлпе с. ès is shown m 
the theoretics! dizzrems published by СиэгИег and Benedick*. mM 
addition to the previously mentioned investigators. who construct 
their diagrams trom the practical results of experiment, but thit the 
chinge begins probably at some temperature a little above —230 C. 
and gradu^lly proceeds аз the temperature falls, being more or 1233 
complete at — 180 C. A most remarkable faet is thet when the 
latter temperature is reached th» alloys are in th» sime relative 
positions аз regards their induction curves as they were before any 
cooling took place. and thit the slowly cooled alloy end the one 
quenched from 1,240 C, are more magnetic thin the others by pree 
tically tho same number of units as they wore in the original state, 
despite the fact that, at intermediate stages, the properties hive 
varied very considerably. The only explanation of this fect seis 
to be that by quenching from a high temperature or slowly cooling. 
a certain amount of a strongly magnetic material is produced which 
persists through all subsequent treatment. Jf this were mixed wit 
a fairly large proportion of the non-magnetic substance (which occurs 
nearly pure in the alloy when quenched from 600 C. or guo C.). it 
would account for the fact that, though per se the substance 18 strongly 
magnetic, the mixture only appears partly во. The unmagnetic sub" 


p^ Metallurgie,” 1910. 


* '* Zeitschrift für Electro-Chemie,” 1909. 
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stance, of course, becomes magnetic when cooled to low temperatures, 
and thus permits the permeability of the previously magnetic one to 
be more accurately estimated. Ïf the originally magnetic substance 
were only magnetic to the degree shown by its inductiun curve, it is 
improbable that after cooling to — 180°C, it would retain its origina] 
Advance over the rest of the material ; but if it originally possessed 
the permeability shown by the eurve after tho cooling, № would 
appear that this treatment has rendered the non-magnetic substance 
& better conductor, thus enabling the true value of the original 
material {о be measured, whilst previously this was imposeible 
owing to the finely divided state of the substance. The micro- 
graphic examination of these alloys does not afford апу explanation 
of their magnetic properties. 
. To provide a theoretical explanation of these results is also a 
matter of great difficulty, being very much complicated by the 
behaviour of the alloy when slowly cooled, but the authors hope to 
obtain more information on the subject by a further set of experi- 
ments, which will consist in re-heating the alloys to various tem- 
peratures for a considerable time, and by noting the magnetic 
changes to form а clearer idea of tho exact conditions under which 
the alloy assumes the unmagnetic state. Asa tentative explanation 
of tho facts, it appears as if a strongly magnetic substance were 
formed at high temperatures, which is not indicated in the equili- 
brium diagram, and that this disassociates at some point between 
600°C. and 900°C., but tends to re-form below the former tem- 
perature, under favourable conditions (уегу slow cooling). This 
opinion will probably have to be modified very considerably when 
more data is obtained, but in the light of present knowledge it scems 
to be the only possible explanation in accordance with the facts. 
. The 33 per cent. nickel Alloy is only very slightly affected by the 
drastic thermal treatment to which it was subjected, and it seems 
possible that there may be some connection between its remarkably 
low coefficient of expansion, and the very small change in its magnetic 
properties. The coercive force in every case is exceptionally small, 
and the material seems to be extremely soft (magnetically). There 
13 а slight increase in the hardness ав the temperature of quenching 
rises, the maximum induction showing a very small reduction, the 
coercive force an increase, and the general shape of the curve is that 
of а harder material, though as regards tho latter property, the 
Specimen quenched from 600°C. seems to be as hard as any of the 
series. The вёсеја aro unchinged by cooling below zero. The 
metallographio examination also shows only comparatively little 
change. | 

The following conclusicns are drawn from these experiments : 
1. А 5 per cent. nickel steel is hardest (magnetically) when quenched 
in the neighbourhood of 900°C. Quenching from higher tempera- 
tures results in a softer material. 2. The changes which occur during 
the thermal treatment of a 25 per cent. nickel-iron alloy are of a far 
more complicated nature than has previously been thought. At 
high temperatures thero probably exists a product which may be 
Preserved by rapid quenching, and is then strongly magnetic, and 
persists to the temperature of liquid air. This product does not 
exist in the region between about 600°C, and 900°C., but for another 
which is also magnetic can possibly occur at about 300°C. There is 
very little connection between the magnetic properties and metallo- 
graphic structure. There is no shirp magnetic change point for 
this alloy below zero, but the permeability graduallv increases as 
the temperature decreases from about — 50°C. to — 180°C. 3. Th» 
magnetic properties of a 33 per cent. nickel-iron elloy are only very 
slightly affected by thermal treatment. Despite the “ ~у-ігоп 
structure " produced on this steel by the more general etching 
media, it is strongly magnetic and soft. 4. There is no connection 
between magnetic properties and micro-structure. 5. There is no 
evidence that if у-ісоп exists it із non-magnetic. 6. The micro- 
structures of commercial nickel steels are practically the same as 
those of meteoric iron. | 
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NOTES ON DESIGN, CONSTRUCTION AND OPERATION 
OF HIGH TENSION ELECTRIC TRANSMISSION LINES.* 


BY С. D. GRAY. 


The author discusses some of the points that should be considered 
in designing, constructing and operating acrial high-tension trans- 
mission lines, voltages above 19.000 heing considered as high tension. 

The distance to which power can be transmitted economically 
depends on the cost of fuel and labour. the railroad facilities of the 
district and the first cost of the complete power development. The 
present limit seems to be from 200 to 250 miles on the Pacific coast. 
The longest one in the east is that from Niagara Falls to Syracuse, 
about 160 miles. "These limits are being extended by the introduc- 
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tion of higher voltage apparatus, so that to-day 150.000 volts is not 
considered heyond the bounds of reason, 110,000 being now used on 
four or five systems . z 

Th? possibility of building steam plants at the coal-fields where 
culm or other cheap grades of fuel could be used, for transmitting 
power to neighbouring cities has heen proposed. There is one com. 
pony doing this at the present time in Pennsylvania, the Harwood 
Power Co., which distributes power at 30,000 volts. 


Voltage and Size of Wires.—Coming now to the transmission line, 
the voltage and number of circuits are usuall у the first points to be 
decided. - These depend more psrtieulerly on the mount of power 
to be transmitted and the allowable loss and the distance, but the 
ch^racter of the load in respect to power factor, load factor, desira- 
bility for securing continuous service and character of country over 
which the line is to run. are 2150 points to he considered. In general 
the voltage is determined from the allowable losses in the line with 
the most economical size of conductor. Kelvin‘s rule applies fairly 
well to this determination. А so-called “ rule-of-thumb " method is 
thst the pressure in kilovolts shall ke equal to the distance in miles. 
In any case this problem usually resolves itself into a *« cut-and.try ”’ 
method for the first. attempts in determining the size of the conductor, 
which can be carefully calculated later. А starting-point for con- 
ductor size is usually No. 4 copper or No. 2 aluminium for the smallest 
size to be used on short spans, and No. 2 copper and No. 0 aluminium 
for longer spans on account of mechanical strength. This being the 
starting-point, the voltage may then be determined to keep the loss 
within the limits desired. By loss is meant the actual CR, ог ohmic 
loss (and not the voltage drop). "This is usually kept from 5 to 10 
per cent. of the delivered power. When duplicate circuits are in- 
stalled, it is satisfactory to allow this loss when both arc in service. 
If one is out fora time the generating voltage can he raised sufficiently 
to keep the delivered voltage at its proper value. | 

The number of circuits to be installed depends on the amount of 
power to be transmitted and the continuit y of service required. In 
general, if it is necessary to keep the initial cost of the development 
low. end the system to be supplied has another plant ora steam plant 
kept under steam with engines or turbines tloating on the system, it 
may be the best engineering to instal but one circuit. In many cases, 
where the voltage allows, the poles or towers тау be equipped for 
two circuits end but one installed at first until the demand for power 
Incre=scs sufficiently to warrant the cost of installing the second 
circuit, or the loss becomes too great on one circuit. 

In regard to the advisability of installing two circuits on one line 
of poles or towers, this is entirely feasible up to 35.000 volts on wood 
poles. With steel towers, duplicate circuits of any reasonable vol- 
tage can be employed. This tvpe of construction is cheaper then the 
installation of each circuit on its own poles or towers, but has the 
slight disadvantage that some causes of interruption will put both 
circuits out of service simultaneously, such as falling trees or large 
branches that will touch both circuits at the same time. Greater 
care must also Бе used in repair work on account of the proximity of 
the live circuit. There is no advanta ge in single lines in respect to 
tho usual causes of interruption, such as lightning, surges, mechanical 
breaks in wires, insulators, pins, poles or towers, caused by wind or 
ice strains on conductors and such as short circuits or earths caused 
by conductors swinging together or into the supporting structures. 

Another problem that arises is to determine the connection of the 
circuits, whether delta orstar, and if star, whether to earth the neutral 
at the power-house and sub-stations or not. Engineers differ in 
regard to this question. For voltages up to 45.000, it is probably 
better to operate delta in most eases, and above that value to connect 
star with the neutral earthed, although some systems at higher pres- 
sures are operated delt», the Central Colorado Power Co. being an 
example. 

The delta-connected circuit can be operated on two wires, and if 
single-phase trensformers are used one of a bank of three can be taken 
oui. without 2ppreciablv: disturbing the voltage relations, the onlv 
effect being thet it reduces the capacity of the bank. The voltage 
between any wire and earth is greater with the delta system for à 
given voltage between wires th*n for the star-connected svstem. 

— The star cireuit cen Бе operated on two wires, provided there is 
a “dead certh “at both ends of the line, but the voltage on the phases 


is apt to be somewhst unbalanced, depending on ths conditions of- 


the earth, their number and distance spart. Two transformers can 
also be used with the same dis2dvantsge. The earthed neutral star- 
connected system lends itself better to the use of th» Nicholson and 
other similar methods of testing for broken insulators or earth on the 
system. 

`- The size of conductor ja dependent not only on the losses but also 
on the sleet and wind conditions, especially for steel-tower construc- 
tion. The allowance to be made for these factors depend: on the 
section of country traversed by the line and {Де factor of safety de- 
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sired. It is generally safe to use 8 №. wind pressure on the projected 
area of the wire, together with 1 in. radial thickness of sleet in sections 
where sleet forms. This wind pressure is equivalent to an actual 
velocity of about 56 miles per hour or an indicated velocity of 70 
miles per hour. 

The amount of slect to be considered is а much-dehated question, 
especially with aluminium wire. Some engineers sey that sleet will 
not form on a live conductor and not at all on aluminium. The 
writer believes that it will form on aluminium, especially after the 
wire has been installed for some time so that the initial greasy coating 

as had time to wear off and the oxide has formed on the surface. 
While sleet is not apt to collect on a live wire with high voltage. still 
there is always danger of the wire becoming dead, due to some inter- 
ruption, and then the sleet docs form. 

From а reconneissance of the district it mèy be decided whether 
it would be best to use poles or towers. If there is eny question in 
this respect. the approximate cost of right-of-way, clearing, huling 
material, digging holes, &e., must be found, also whether or not the 
locality is subject to wind, sleet or lightning storms of especial severity. 
All of these factors must be considered before deciding upon a detinite 
route. 

Right-of-way.—The problem of securing reasonable prices for rights- 
of-way is much more difticult for a high-tension line thin for a rail- 
road, аз there are no attendant advantages to the Jend owners unless 
thev are broad-minded enough to realise thet the general community 
will be benefited by cheap power which will benefit them indirectly. 
Such persons are, however, usually зелтео. The right-of-way may 
be purchased in fee-simple, in which esse it may be fenced or not, 
depending upon circumstances. Usually the farmers are allowed to 
cultivate the land provided they do not injure or interfere with the 
line in any way. This is advisable as it keeps down grass and brush 
which might cause trouble from fires or require cutting periodically. 
The right to enter the right-of-way strip cither by patrolmen or repair 
wagyvons should be reserved. Jt is best to have nothing stated in the 
deeds regarding cultivation, but to e How it. so thet in cass the power 
company desires, it may fence off its property. 

Often easements are obteined for setting poles or towers. Those 
may be perpetual or limited by time. preferably the former. In this 
case the right to enter the property. petrol the line end герое it must 
be secured. If possible the centre line should be defined across each 
property without the number and location of poles or other structures 
specified, as it often hippens thet eddition | ones may be desired 
later, which gives the owner en opportunity for cancelling the origina! 
contract and demanding exorbitant prices under th?» new отолот. 

The width of right-of-way to be secured depends on the number 
of pole lines and the cost of land, but should not be less than 100 ft. 
for any important line end should be entirely. cleired of trees and 
brush, and if the section is subject to forest tires, fire trenches should 
be ploughed along its edges to help protect the structures from damage 
and prevent fires from crossing the right-of-wev if possible, АН trees 
outside this right-of-way strip that would reich the line in falling 
should also be cut. All timber and brush should be disposed of in 
some wav or burned so that dead branches will not be picked up by 
the wind and blown across the cireuits or furnish fuel for forest tires, 
If easements are secured the clearing should be done in the same 
manner. In rough country it may bo necess try to make waggon roads 
or paths so thet tii» construction, р что and repoirs may be done 
more easily. After the right-of-way options hive been secured for 
the entire line, with more or less flexibility as to route, a survey party 
should be put into the ПА and th» coutre line of the right-of-way 
located. 

Construction Features.—Vhe type of construction to be adopted 
depends on the importznec of the system., number of circuits needed, 
first cost of construction end the cost of miintenenc? and repairs, 
The chetpest in regard to first cost for а single circuil is of course a 
wood: pole ling, the poles being spaced as far ар И as possible con- 
sistent with safety. ‘Chis Ферга oa the size of conductor and tho 
wind and sleet conditions to be encountered. tn the writer's opinion 
200 ft. is the maximum span allowable 2nd from 125 ft. to 150 ft. is 
better for average conditions with moderote-sized conductors. "This 
refers to а single three-phisse cireutt with an earth wire for lightning 
protection. | 

The stresses in the wire and polos should ellow for а factor of 
safety of at least two under maximum wind, temperoture and sleet 
conditions. 

The kinds of timber princip ly used in wood. pol: construction are 
chestnut, cedar, cypress or juniper, red. wood. and pine, the latter 
being used princip tly when impregn ited or treated with some wood 
preservative. AM of these woods will rot more or less at the ground 
line and may be protected to prevent this action, Аз the price of 
poles goes up, due to the seurcity of timber, it becomes more necessiry 
to prolong their life or make use of concrete or steel construction, 
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The methods of treating are (1) impregnating the entire pole by 
the vacuum process, using creosote, zine chloride or other wood pre- 
servativo ; (2) the open-tank method of boiling the butt in one of the 
same preservatives for 7 or 8 ft., and (3) the brush treatment of the 
entire butt or only the section around the ground line extending 2 ft. 
below and 1 ft. above the ground. In the writer's opinion the treat- 
ment. of the entire pole is not justified, and possibly the open-tank 
method may also be too expensive at the present time. It is then 
а question of using the brush treatment, which may increase the life 
from 25 to 50 per cent. 


Wood Poles v. Steel Towers.— Among the advantages claimed for 
wood construction are cheapness in first cost, ease of construction, 
the insulation of the pole between the conductor and the ground 
(which із of doubtful value on high potentials), and the possibility 
of hoving а сгозз-агт or pole top burn off from an are caused by a 
defective insulator without interrupting the service. A single line 
of poles of this kind may in some instances be installed at the side of 
highways. electric or steam railways where permitted, thus saving 
the cost of right-of-way and rendering patrolling easy. 

Some engineers and operating men prefer two wood-pole lines 
each carrying a single circuit, to a double-circuit wood-line, even 
though the first cost and maintenance are much grester, believing 
that two circuits on separate structures even on the same right-of- 
wey are not so liable to interruption from a common cause, and 
also that repairs can be made on one safely while the other is alive. 
Some prefer two wooden-pole lines to a double-circuit steel-tower line 
for the same reasons, even with the greater cost of the pole lines aud 
the much greater cost of maintenance. 

It has always seemed to the writer, however, that the steel con- 
struction is the better on account of the fewer insulators per mile and 
tho lower cost of construction and maintenance. The life of the hest 
wood construction is notover 12 to 15 years, while steel towers should 
be good for an almost indefinite period, provided they are properly 
maintained. 

No data is available regarding the life of steel towers, as they hive 
not been used long enough to determine their life, especially if gal- 
venised. Gelvanising should be good for 10 or 12 years, and then, by 
printing every two or three years with some good preservative punt, 
such towers ought to last 40 to 50 vears or even longer. 

Ningle-circuit pole construction does not lend itself well for sup- 
porting an earthed arrester wire over the power conductors, аз some 
sort of an iron support must be used. On a double-circuit wood- 
pole line this wire can be carried on tho top of the pole. preferably 
installed ona pole-top pin aad insulator, the insulator merely being 
used to furnish a smooth support for the wire and to whieh it can be 
tied. Among the other disadvantages of wooden construction are 
the increasing cost of poles in all sections of the country, the de- 
creasing factor of safety of the line with the age of the poles and the 
difficulty of transporting poles in mountiinous regions. 

For wood construction the eross-arms should Бе of extra size. Iron 
pins with separable thimbles for eementing into the insulators should 
be used, and in general the construction should be the best in all 
respects, 

Concrete poles are coming into use, replacing wood, but they hive 
been of such recent construction thit no conclusion can be made 
regarding their durability. They will doubtless be used more a 
more аз wood increases in price and more data is available regarding 
their characteristics. The practical disadvantages of concrete poles 
eve their high first cost in manufacturing, hauling and erection, ап 
the difficulty of obtaining uniform product. There is also the pro- 
blem of fastening the cross-zrms to the poles so that the festemng will 
be substantial and not corrode. 

Wood and concrete poles lend themselves best to the use of pin- 
type insulators which may be used with rewonable safety up te 
68.000 volts, beyond which voltage suspension-type insulators must 
Һе used. The latter require greater lengths of supporting cross-arns 
on account of the tendeney of the insulators to swing as pendulums 
about their supports, which increases the strain on the cross-arm 
and the torsional effect on the pole. 

We will not consider tubular or small built-up latticed steel pol 
the cost of which is too high to consider for high-tension liue work. 
In some cases where the lines are run along railroad rights-of-way 
such as the New York Central, New Haven or Long Island railroxds. 
where the voltage is restricted to from 11.000 to 22.000 volts, they 
тау be used, but their cost is very high. 

Nteel-tower, long-span line construction is the best т nearly i 
cases where private right-of-way or easements can be secured, if 1t 13 
possible to use high voltige so that the conductor is kept within à 
reasonable size. These towersshould be made up of small structural 
shapes such аз angles and channels. Some engineers and manufite- 
turers of towers make use of rods, tats and pipes, but it is best to use 
only angles and chinnels bolted together in the field, Cert un mem- 
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bers. however, such as cross-arms for holding the insulator supports 
and the earthed wire support, may be made of two channels latticed 
together and riveted in the shop so that the whole member can be 
galvanised. The other members should be galvanised after the holes 


are punched, galvanised or sherardised bolts being used in all cases. 


In designing towers of this kind it should be borne in mind that 


they cannot be designed by ordinary structural or bridge formule, 
as the factor of safety and deflection of the different members are so 
different. A factor of two or three is used and deflections that would 
not be safe in other types of construction, во that the design is more 
or less the result of experience and of tests on sample towers built up 
and actually tested with the different loads and combinations of loads 
that may be imposed in actual service. In making such tests, if the 
material for the test tower has not been galvanised, an allowance 
should be made, as the strength may be decreased from 15 to 20 
per cent. by galvanising. 

Towers should be designed for the standard height and strength 
desired and then extensions of 10, 20 or 30 ft. should be designed to 
fasten to the bottom of the standard towers to make higher ones. 
Th»se extensions should be arranged to bolt to the corner legs of the 
towers without any drilling or fitting in the field. АП towers should 
be designed to take the same wire stress as the standard towers, in 
fect the stress in the wires and the clearance to ground should be kept 
constant and the sag and span varied. In this type of construction 
it is interesting to note that the cost of line per mile is practically the 
same for different heights of towers and lengths of span with the 
same size conductor and stress on it. This statement, of course, 
applies within certain limits and could not be used in all cases. 


Double-cireuit towers of the ordinary construction support six | 


power conductors, one earth wire and two telephone wires. The 


towers should withstand torsional stresses due to one circuit being 


hroken on one side of the tower, or both circuits being broken on the 
same side, that is each tower should be а dead-end tower. 

The spacing and location of wires differ for different voltages, but 
а safe rule to follow is that on long spans nothing less than 60 in. be 
used up to 60,000 volts, and this increased 1 in. for each 1,000 volts 


over 60,000. With snuspension-tvpe insulators care should also be 


taken to see that when the insulators swing with the wind they do not 
come too near the supporting structure. It is usual to assume them 
swinging to an angle of 45 deg. from the vertical, and inthis position 
the wire should not be nearer the supports than 20 in. for 60,000 volts, 
plus Jin. for each 1,000 volts over 60,000. It often happens that 
light wires, especially aluminium, will swing beyond 45 deg. In 
fact, the writer has seen wires blown out nearly horizontal, in which 
сазе the clearance mentioned above should be maintained with the 
horizontal position of the wire. Power wire should be at least 22 or 
23 ft. above the ground at the lowest part of the span and the 
telephone wires might be 6 ft. lower. This minimum clearance 
depends on local conditions. 

The anchors for the towers are always separate from the corner 
members and arranged to bolt to them, so that they can be set before 
the towers are erected. The best form of anchor consists of an angle 
about 6 ft. long with a cross consisting of two pieces of the same 
material about 2 ft. long bolted to it. This type will usually develop 
enough holding-down power to satisfy the requirements in all kinds 
of ordinary soil. 


Field Construction.—The cross arms. earth wire supports and insu- 
lator pins are usually put on before the poles are raised and the insu- 
lators installed later just previous to the stringing of the wire, to 
prevent breakage and loss by theft or otherwise. Often times for 
voltages of 35.000 or less, the insulators are installed when the poles 
are on the ground. 

The wires are usually strung by hind or witha team. If the ground 
їз rough or aluminium wire is used, which is easily abraded by drag- 
ging on the ground, it is run through snatch blocks attached to the 
poles or towers so that it docs not touch the ground. 

In the construction of the linc, the holes are usually dug by one 
gong and the anchors set and tamped in by another. The towers are 
assembled complete on the ground by one gang end erected by an- 
other gang, the erection usually being done by the use of a gin-pole 
or derrick, АН the wires are usually installed at the same time and 
the telephone wires connected up for use with porta hle telephone sets, 
so that the construction gangs can keep in touch with each other and 
the construction office, — 

The methods of fastening the wires to pin-tvpe insulators consist 
of different ties or mechanical clamps. For ties, the double or so- 
called Mershon tie is good. especially for aluminium wire where it is 
necessary to protect the wire for some distance beyond the insulator 
head against arcs from the upper petticoat. This tie consists of two 
ties, one on each side of the insulator. One end of the tie wire is 
Btarted at the head of the insulator and served around the main con- 
ductor outward for 3 or 4 in., the wire is then carried around the tie- 


wire groove of the insulator and the end again served outward from 
the other serving until the main conductor is covered for 3 or 4 in. 
beyond the edge of the upper petticoat of the insulator. Another 
similar tie is used on the other side of the insulator. It is usual to 
protect the conductor in the wire groove of the insulator with a sleeve 
of the same material as the conductor. This sleeve extends just 
beyond the head of the insulator. It is usually of U section with 
the ends swaged out, so that it will not cut the conductor, and when 
it is installed it is hammered down on the top so that it will be held 
in place. 

Mechanical clamps are also used, but, in the writer's opinion, are 
not so good as the above tie as they tend to cut and abrade the con- 
ductor and do not protect it from arcs. The above protecting sleeve 
and method of tie is especially desirable when aluminium wire is used, 
which is more easily abraded and affected by arcs than copper. For 
use with suspension insulators, various types of mechanical clamps 
are used, designed so as not to injure the wire. 

The problem of obtaining satisfactory methods of splicing the con- 
ductors on long-span work is a difficult one, as the strength of the con- 
ductor is limited by the strength of the joint. The joints that seem 
best adapted to this work are the twist-sleeve joints made longer than 
usua! so that three or more complete twists of the conductor can be 
made. 

The author finally discusses the proper operation of the line and 
also gives a few details of costs of construction. These show a slight 
increase in cost of a single-circuit steel-tower line over a wood-pole 
linc. Also a saving in cost of a double-circuit steel-tower line over 
two single-circuit wood-pole lines or steel-tower lines. In the writer's 
opinion, the double-circuit stcel-tower line is the one to instal in 
most cases where two circuits are needed, unless the system is a very 
important one and the initial expense of two lines on separate routes 
is justified in order to secure continuous service. 


MR. ROSLING’S ADDRESS TO THE VICTORIAN 
INSTITUTE OF ELECTRICAL ENGINEERS.* 


On the first page of our rules you will find the objects of this insti” 
tution, viz.: (1) The exchange of ideas and information on elec” 
trical science and kindred subjects, by the reading and discussion of 
Papers. (2) The furtherance of the interests of electrical engineering 
by concerted action. (3) The cultivation of friendly relations be- 
tween the members of the various branches of electrical engineering 
and its allied industries. 

We have carried out tho first and third items with some success 
and pleasure, but we have not done very much in furthering the 
interests of electrical engineering by ‘ concerted action.” 

І propose to bring to vour attention some opinions that I have 
heard expressed upon certain conditions at present prevailing, which 
press hardly upon electrical engineers in Australia generally and on 
the industry in Melbourne particularly. I refer more especially to 
the combination of professional with contracting work, a practice 
condemned alike by clients, consultants and contractors in other 
civilised countries, and to the unlimited powers in favour of the pur- 
chaser inserted in the “ general terms and conditions " usually issued 
with specifications calling for publie tenders." | 

Electrical engineering is itself а comparativelv young industry, 
but has made phenomenal growth, and here, in Australia, à young 
country as far as civilisation is concerned, the growth has been per- 
haps more rapid than in the older countries. In all phases of life, 
certain practices, which in youth are quite mete and proper, must be 
put aside as beneath the dignity of maturer years; so with electrical 
engineering. In a voung country with a scattered population, in the 
carly stages of development, it is hardly to be avoided that contrac- 
tors should do almost the whole of the advising and consulting work, 
but. as the industry grows, it becomes more and more advisable to 
separate the consulting from the contracting work. Further, the 
qualities required for excelling in either branch are diametrically 
opposed ; a good consulting engineer should be entirely impartial in 
formulating the scheme which he considers will be most economical 
and satisfactory in use, and in choosing the plant which he considers 
will give the best resulta, whereas a good contracting engineer should 
be a firm believer in the particular plant he has to sell, and should use 
his best endeavoura, if his plant does not suit a scheme, to make the 
scheme suit his plant. 

When a contracting engineer considers the question of preparing 
a scheme for publie tender, there are three courses open to him. 
Firstly, he can prepare the specification to the best of his ability, and 
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stand aside altogether as a contractor,,but{adjudicate on the merits 
of the respective tenders. This is perhaps the least objectionable 
method, but it may prevent him recommending the use of certain 
plant which he, ав а contractor or a supplier, is interested in, and 
which he believes to Бе the best of its kind, and he may have to accept 
а tender from a firm for plant which he has previously considered of 
an inferior nature. Moreover, he is almost certain to find that he 
does not receive full and proper tenders from certain firms who are 
naturally shy of putting the whole of their information before a prob- 
able future competitor. | 

Secondly, he can prepare the specification or specifications for the 
work, send in a tender to his own specification, and leave it to some 
other engineer to adjudicate on the tenders and supervise the carry- 
ing out of the work. Опе objection to this method is that besides 
divided responsibility, it is highly improbable that the adjudicator 
will see eye to eye with the author of the specification, and the scheme 
as carried out will differ in detail from the original design, usually 
causing the client extra expense, or a loss to the contractor, who has 
to work to one man's specification as interpreted by another. The 
greatest objection, however, to this method is that, whether he does 
or not, the contractor preparing the specification is credited by his 
competitors with ear-marking certain details of the plant or method 
of installing the same, in order to give himself ап advantage in ten- 
dering, thus giving rise to a spirit of uncharitableness. | 

On the third course, where the contractor prepares the specifica- 
tion, tenders himself, and adjudicates on the different tenders, and 
finally supervises the carrying out of the contract, it is hardly neces- 
sary to comment. 

There seems to be the probability of several large schemes of elec- 
trical power installation coming to a head in the immediate future, 
and these, together with country town lighting and extensions to 
present plant, should provide scope for one or two engineering firms 
carrying on consulting work only ; and if ме, as an institute, possibly 
in connection with our friends in New South Wales, follow the ex- 
ample of the English and American institutes, and set our faces 
against the practice of contracting engineers preparing schemes for 
public tenders, the public would very soon see that it was to their 
advantage to follow our lead. 

While on the subject of consulting engineers, it is to be hoped that 
here in Australia we may begin where the leading consulting elec- 
trical engineers in England and America have already arrived, 
namely, that the consultant in his specification will state what is to 
be accomplished, and broadly how it is to be done, and give such 
details as the power that is to be installed and the overload and 
efficiency required, leaving the manufacturers and the contractors 
to state how they will give the desired results with their standard 
apparatus. 

With regard to conditions of tendering, it is the favourite practice 
in Australia to specify that, in case of disagreement, the decision of 
the buyer or his engineer for the time being is to be final and binding 
on both parties, that is, the contractor is to have no redress what- 
ever over some quite legitimate misunderstanding. Such terms are 

sufficiently onerous when a contractor is dealing with an engineer 
" whom he has found to be fair and reasonable, but with general terms 
and conditions, put in the words “ the engineers or officers for the 
time being," in what sort of position is a contractor should anything 
happen to the engineer during the completion of the contract, and a 
stranger, with quite different ideas, supervises the completion of the 
contract. He probably does not see eye to eye with his predecessor, 
and the unfortunate contractor, having egreed to the general terms 
and conditions, may be in а very precarious position. 

At present. I understand, some firms refuse to quote to such terms, 
and others put in a percentage to cover contingencies, even, I believe, 
in some cases insuring the lite of the engineer for the time the con- 
tract is likely to last, for an amount they may consider they may lose 
through the change of engineers during the course of the contract, 
but as contingencies of this nature are pure guesswork, it brings 
an clement of gambling into the contreet which is quite out of place. 

АП this uncertainty and trouble cou!d be done eway with by in- 
serting а proper arbitration clause. Contracting engineers do not 
mind how stringent terms and conditions may be so long as they feel 
that in the event of serious disagreement they can refer the matter 
to an entirely independent authority : and I cannot sce how any 
competent broad-minded engineer can object to an arbitration clause. 

Such alterations to present conditions cannot be brought about all 
at once, but if members of this institute, and our friends in New South 
Wales, would agree to recommend that no member should act in the 
dual capacity of contractor and consultant for a scheme for which 
public tenders are to be called, and, further, that any member, when 
preparing specifications for publie tenders, should insert а proper 
arbitration clause in the general terms and conditions, I think that 
before long the present unprofessional and uncommercial conditions 
would ссазе to exist | 


№ Another matter which we, аз а local body, ought to take in hand 
is the education of the Electricitv Committee of the Melbourne Town 
Council’ on the question of rates for power and heating. It has been 
shown conclusively in the daily Press how much more economical 
electric lighting is than gas; but for heating and power we are in 
competition with coal as well as with gas, and although, starting on 
the same basis, the present rates show many advantages in favour of 
electricity, the margin of cost is often not sufficiently wide to induce 
people to discard their present plant and substitute electric heaters, 
cooking apparatus and motors. 

In developing a load for an electricity station, you are met with 
the problem that costs сап be reduced only by increasing the output 
of the plant installed, and usually that the output can only be in- 
creased by reducing the prices. "There are two methods of meeting 
this problem: one is to be content to go very slowly and allow the 
load to increase through the numerous advantages electricity hns over 
its rivals almost irrespective of cost, and very gradually reduce prices 
as the increased load reduces cost; the other is to make up your 
mind what your output is likely to be at a certain date, with prices 
per unit that that output will justify, and offer your current at the 
price, irrespective of a possible present loss, and leave no stone un- 
turned to ensure that your estimate of output will be fouud to be 
under rather than over the mark. 

Аз an example, the author refers to one of the power companies in 
England. It is not necessary, however, to go outside Australia for 
an example of the benefit of cheap power rates. Sydney has now а 
flat rate of 134. per unit and a sliding scale rate of 4s. per month per 
horse-power capacity installed, plus 3d. per unit used. With the flat 
rate of 14d. per unit (the sliding scale rate has only just come into 
force), Sydney's output for power and heating is more than double 
that of Melbourne, where the charge is 2d. per unit on the flat rate. or 
21d. per unit for the first 75 hours' full load use per month. and id. 
per unit thereafter, a sliding scale which, on the average, does not 
prove of much use. 

Working from the present averages. and the result of Sydney prac- 
tice, if the Melbourne Council made the power rate 2d. per unit for 
the first 45 hours’ full load use per month and $d. therecfter. it would 
greatly encourage the use of motors, and would bring cooking and 
heating electrically into prominence, as it would bring the price to 
the average householder to about. 14. per unit for these purposes. 
For large users the price should be reduced still further, depending 
upon the hours worked, even down to 14. per unit for a 24-hours 
load. or for a limited hour supply. 

Ethically, I believe, it is open to argument whether а municipal 
council should endeavour to run its various departments to show à 
profit for the relief of the rates, or should so adjust prices as to leave 
each commercial department just paving its way after allowing proper 
depreciation and sinking funds. Commercially, however, situated 
as we, the ratepayers. are in Melbourne, it is extraordinarily short- 
sighted to turn over electricity profits to the relief of rates, instead 
of reducing prices to consumers. 

In a modern city like Melbourne, with its mild winters and hot 
summers, there should be neither coal nor gas used outside the elec- 
tricity generating station. Electricity is the ideal means of supply- 
ing power, heat and light. and it only rests with the Electricity Com- 
mittee to embark upon a bold end vigorous policy in order to make 
the electricity supply scheme г most valuable asset to the ratepayers, 
at the same time making Melbourne one of the best electrified cities 
in the world. 

Another reeson which is probebly helping Sydney to go ehoad 
fester then Melbourne in electrico] metters is thet they ere not there 
handicapped by the single-ph*se system. for. elthough this is perh=ps 
the best and simplest system for trensmitting current over large 
areas for lighting purposes only, it is hopelessly behind a two-phase 
or three-ph»se system directly power begins to assume a noticeable 
portion of the load. 

Melbourne uscd to be considered the leading business and manu- 
facturing town in Austrelia, but. as fer as tho use of electricity 15 
concerned. it is content to te ke second plece to Svdney. Not è little 
blame for this state of thing: must be put to the dobit of the Mel- 
bourne City Council for the wey they have neglected the interests of 
the ratepayers in failing to give them the advantages of a cheap 
power supply, and some little blame must be attached to the elec- 
trical engincers in Victoria for not being more energetic in inducing 
people outside the industry to teke more interest in the way the 
industry is throttled. 

The foregoing address was prepared before I hed the plessure of 
reading Mr. Forbes Mackay's most interesting address to the Elec- 
trical Association of New South Wales, and 1 find that, to a certain 
extent, we are in phase with one another. One paragraph 1 take the 
liberty of quoting verbatim :— 

“ It rests with us to see that the publie has constantly kept before 
it the fact that electricity is the form of energy best suited for usc for 
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all purposes—in the office, in the home and in the factory. I con- 
sider it nothing short of a crime against humanity to instal any but 
the most wholesome, convenient and economical public services in 
new towns and cities. But if those who should do not insist, and 
insist in the most publie way, on the mistake which will be made if 
old-fashioned, unwholesome, inconvenient and uneconomical services 
are installed. they will continue to be installed. ‘The average man, 
whether he thinks it of himself or not, is conservative. In mechanics, 
we are taught that a body which has been put in motion tends to 
move in a straight line. It requires the application of force to cause 
a change in the direction of motion of a body. А man in his life 
resembles the moving body, inasmuch as if he be not pushed or pulied 
in one direction or another, he tends to do to-morrow what he is 
doing to-day, and to go on doing it as long as he lives. Each of us 
must. push or pull as many members of the public as we are able to 
influence in the direction of discarding old-fashioned methods of 
lighting, heating. cooking and driving machinery in favour of what 
I am convinced is the only perfectly satisfactory method." 


е 


THE ACCIDENT AT MILLBROOK ON THE STALY- 
BRIDGE, HYDE, MOSSLEY AND DUKINFIELD 
ELECTRIC TRAMWAYS. 


The report of Lieut.-Col. P. G. von Donop, R.E. regarding the 
accident which occurred at Millbrook on the Stalybridge, Hyde, 
Mossley and Dukinfield Tramways on June 5th last has now been 
issued by the Board of Trade. 

It will be remembered that the driver of a car descending this hill 
lost control and that the car on reaching the curve at the bottom 
overturned. Thirteen passengers, of whom one subsequently died, 
were seriously injured and 20 others were slightly injured. ‘The car 
was of the four-wheel, single-truck type and was fitted with hand 
and magnetic track brakes. There are compulsory stops at the top, 
bottom and h:lfway down the hill and speed is limited to four miles 
an hour. The steepest gradient is 1 in 11-4. Th? epproach to the 
top of the hill is on è right-handed curve and at the top there is а 
left-honded curve. Tho rails 2ppegzr to have been ina slippery 
condition. | 

The driver hed slre»dy t2ken the esr once down the hill on the 
morning of the aceident and both then and on other previous occa- 
sions the s:mo day the magnetic brake hid acted s2tisfactorily. 
According to his evidence, before th? accident the driver brought his 
саг to the top of the hill, end stopped. Then he started and gradu- 
ally moved his controller handle over the braking notches till he 
reached the fourth end last without effect. Then he shut off the 
megncetie brake altogether and tried to stop the car with the hand 
brake. In connection with this evidence the inspector points out 
thet the driver acted entirely contrary to instructions. According 
to the rule for coasting gradients he should hzvc set the controller 
handle at the fourth breking notch, and essed off his brake; on the 
gradient on which the car wes standing no xpp:ic2tion of power was 
necessary to stert the car, as it would уе èt once commenced to run 
forward by its own weight. and the magnetic breke would then have 
come into ection whilst it wes travelling «t о low rate of speed; if 
this speed wes found to be too low, the controller hindle might then 
hive been moved to the third notch, which would have allowed a 
Sightly increased speed to the esr before the brake ezme into action 
вот. The speci! object of this rule is to ensure that in coasting 
down 2 hill the breke is applied whilst the esr is running at а very 
low rate of specd, but the driver's action in first applying power and 
then applying the magnetic brake at the second notch would have 
prevented th» brake from coming into action unti] the саг had at- 
teined a comparatively high rate of speed. It may also be pointed 
out at the some time that the driver admitted thet he had entirely 
neglected to carry out the instruction to test his megnetie breke 
before starting down the steep gradient. 

According to the conductor's evidence the car was stopped at the 
top of the hill, but of the 10 passengers whose evidence was available, 
seven were positive the car did not stop, one first szid it did not stop 
and then stated it did, while two were not certain whether it stopped 
ог поё. The driver and conductor on а car which had just c;cended 
the hill and was standing at the top both stated thit they were 
watching the ear to which the accident occurred and that it did not 
stop. Further, they stated that the driver was applying his hwnd 
brake very hard and thet shortly after running past the compulsory 
stopping place they saw him epply the magnetic brake. Neither 
witness could, however, state whother the hond brake was released 
before the magnetic brake was applied. 

From the above evidence the inspector concludes that the car failed 
to stop at the top of the hill end thot it ran past the compulsory stop- 
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ping place at a high rate of speed. At the inquest the driver of the 
car admitted that he did not stop the car. 

The inspector concludes that there are no grounds for attributing 
the runaway to any defect either in the hand or in the magnetic brakes. 
He has no hesitation therefore in deciding that this runaway must 
be attributed in the first instance to want of care on the part of the 
driver, in allowing his car to approach the top of the hill at a con- 
siderably higher speed than that allowed by his regulations; and, 
secondly, to tlie drivers want of skill in the manipulation of his 
brakes when he lost control of the car. 

The Westinghouse Brake Co. are now fitting their magnetic brake 
equipment with an edditional contrivance, which enables the track 
brake to be applied mechanically as well as magnetically; the 
driver has thus the power to apply the track brake, even though the 
wheels of the car are not revolving. For gradienta such as those 
which exist at Stalybridge, this device would form an additional 
safeguard, and the Joint Board might be asked, the inspector thinks, 
to consider the advisability of fitting it on their cars. | 

As regards the overturning of the car the curve was examined after 
the accident and it was found that at one point its curvature waa 
56 ft. The superelevation was also examined and was found to be 
very irregular. The maximum was 2] in., but at some points, even 
where the curvature was sharp it was as little as ] in. Under these 
cireumstances it was almost inevitable, Col. von Donop considers, 
at the speed at which the car was travelling that it should be over- 
turned. 

This is now the third case, the inspector points out, which has 
occurred on this hill of a car having been allowed to get out of the 
control of the driver, and there is clearly no asaurance that it will not 
oecur again. То а runaway car, the curve at the bottom of this hill 
is an almost certain source of danger, and it is imperative that some 
steps should be taken to minimise the danger arising from it. The 
want of uniform superelevation could be corrected by banking up 
the road, and this should in any case be done forthwith. But the 
curve itself requires relaying 50 as to do away with tho very sharp 
portions of it which now exist. It should, in fact, be so relaid that 
the curvature should at no point be sharper than the 13 chains radius 
originally approved for it. This is а more difficult matter, aa it will 
probably entail some widening or diversion of the road. But until 
this alteration to the curve is carried out, Col. von Donop does not 
consider that any top-deck ear should be allowed to travel on this 
hill. The improvement on this curve is a matter calling for the 
Joint Board's urgent attention. 


TRAMWAY AWARD UNDER CONCILIATION ACT. 


In connection with the recent dispute between the Leeds Tram- 
ways Committee and their tramway employes, as the Committee 
failed to effect a settlement with representatives of the men's organi- 
sation (the Amalgamated Society of Tramway and Vehicle Workers), 
Mr. Askwith, K.C., of the Board of Trade proceeded to Leeds on 
August 3 to act as conciliator between the parties. Mr. Askwith, 
who was accompanied by Mr. D. C. Cummings of the Board of 
Trade, met representatives of the parties, and subsequently presided 
at à joint meeting, at which an agreement was arrived at. 

For purposes of comparison with the terms of employment on 
the tramways of other powers we set out the agreement which was 
made on Aug. 4, 1911, between the Corporation of Leeds and the 
Amalgamated Association of Tramway and Vehicle Workers (Leeds 
Branch) :— 

]. That the working hours of conductors and motormen shall be аз 
nearly as possible an average of 54 hours per week of six days. 

2. That the following scale of wages be paid to conductors and motor- 
men upon the understanding that payments for bonus, meal reliefs, and 
long spreads be discontinued, except as hereipafter stated. 


CONDUCTORS. Hor Week. 
For first six months of satisfactory service . 544. ... 24s. 94. 
For next twelve months .......................... ‚ 54. ... 25s. 1044. 
For next twelve months ................. e. said ва.  ... 27s. ӨЧ. 
Thereafter, if not appointed as motormen ... 64d. 20s. 3d 

Мотовмем. Hour. Week. 
For the first six months .................... jin eds та... 31s. 64. 
For the next twelve months.....................* Tid. ... 328. 759. 
МҮМ ОШОЛ УО ae EPI cia E A ГГ” 71а. ... 33s. Od. 


On all duties when the spread-over does not exceed 12 hours a margin 
of three hours be agreed to with no deduction for meal time ; on all duties 
exceeding a 12-hour spread, and up to 15 hours, a margin of two hours 
be allowed. On all duties exceeding a 15-hour spread a margin of one 
hour be allowed. When a duty exceeds 12 hours a half-hour shall be 


deducted for meal time. ' | 
3. That upon the expiration of seven years’ satisfactory service by 


P 
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conductors or motormen a merit stripe and Is. a week extra wages be 
allowed as at present. | 

4. That spare conductors and motormen be guaranteed five and a half 
days’ work per week of six days. 

5. That where a conductor who is qualified as a motorman is so em- 
ploved he shall be paid at motorman rates, and such time shall ageregate 
towards his next advance in wages. 

6. That all time worked by motormen and conductors over 58 hours 
per week of six days be paid at the rate of time and a quarter. 

7. That the wages of car cleaners (night staff) shall be 6d. for the first 
twelve months. 614, for the next three years, and 64d. after four yeaaw 
service, previous service to count. 

8. That the wages of labourers to car repairers and motor-overhaulers, 
as in clause 9, зап тей and greasers be for the first six months 22s. per 
week, for the second six months 23s. 6d. per week, after further twelve 
months 25s. per week, thereafter 26s. 6d. per week. 

9. That the scale of wages for car repairers (night staff) and overhaulers 
(day staff) be аз follows ;— 

| Рег Week. 


On appointment and for first six months ............ edax А uS 
For next twelve топ... иена ники I Ime 988. 
For next twelve months оаа оаа . 30s. 
Thereafter шылына ПА 


10. That the scale of wages for controller and trolley attendants 
(night staff) be as follows :— 


Per Week. 
On appointment at age of 18... нии ТАЯ. 
Second year at áge of 19 iiec rece eem ee eres esser. 178, 
Third year, at age of 2U  ..................... poveri Е >. 
Fourth year, at age of 21 ......................... Е ПОВЕ 
Filthy year, ПО И aaa S 


Sixth: year at age of И e Pre a e 248i 


11. That overtime at the rate of time and a quarter for the first two 
hours and time and a half afterwards be paid to the shed staff engaged 
on night duty. 

12. The Corporation guarantee that the percentage of spread-overs 
shall not inerease in future, but, 80 far as possible, shall be decreased. 

13. This agreement shall be subject to six months! notice on either 
side, but no notice shall be given before Feb. 4, 1914. 


The London County Council tramway employés, who are agita- 
ting for an increase of wages, have formulated their demands as 
under :— 

1. Minimum wage for adult labourers to be 308. per week. 

2. Rates of pay to be 5s. per day on entering the service and for the 
first four months, 5s. 6d. per day for the second four months, 6s. рог day 
after eight months, and 68. 6d. per day after 12 months. 

3. Hours of labour to be eight per day—48 per weck. 

4. Rates of pay for all public holidays to be time and а half, with the 
exception of Christmas Day, which shall be paid at the rate of double 
time, or in lieu thereof three days’ holiday per man per annum. 

5. All men called upon to work upon their recognised weekly rest day 
to be paid at the rate of time and a quarter. 

6. All overtime—that is to sav, all time worked over schedule time 
(аз per time-board)—to be paid for at the rate of time and a quarter. 

7. All men promoted to positions as inspectors, &e., whilst on pro- 
bation to be paid at the rate of 7s. per day, the period of probation not to 
exceed one month. 

8. Court of appeal to be established to deal with cases of dismissal from 
the services of the Council. 


The Aberdeen. Tramways Committee is considering a request by 
the motormen and conductors for an increase of wages. 


Motormen and conductors for ordinary week-day duty demand 5d. ап 
hour on appointment, Gd. on completion of one year's service, 64d. оп 
completion of two years’ service and 7d. on completion of three years’ 
service. Members of the staff with more than two and three years’ 
service to be granted an immediate increase in accordance with these 
rates. The rate of pay for Sunday work (motormen, conductors, cleaners 
and repairers) is to be inereased from 8d. to 9d. per hour; and payment 
for work on week days over and above regular duty must be made at 
rate of time and quarter. 


PARLIAMENTARY INTELLIGENCE. 


a 
GOVERNMENT CONTRACTORS AND FAIR WAGES. 


In the House of Commons on Friday Mr. Lassatry asked the Post. 
master-General whether the Peel-Conner Telephone Works (Ltd.) were 
carrying out work for his department at a new telephone exchange in 
London; if 80, whether they were employing telephone wiremen at 74. 
per hour. although the rate for men of that trade was 01d. per hour. 

Mr. H. Sameer said he had made inquiries into the case, and his 
information was that the rate of 91d. per hour to which the hon. member 
referred did not apply to telephone wiremen, and that no infringement 
of the fair-wages clause had taken place in the case of the Peel. Conner Co, 

Мг. BOWERMAN asked if it was customary to recognis* as fair a firm 
which on every other elass of work pays unfair wages. 

Mr. H. Sawer said по. The President of the Board of Frade а year or 
two ago siid that if a firm was notoriously а bad employer it would not 


be retained on the list of Government contractors, even though the wages 
paid on Government contracts were strictly in accordance with the fair- 
wages Clause. But he had no information that the particular firm was 
in that elass. 

Mr. PoiNvER inquired if the department could adopt. the same attitude 
as corporations, and insist on trade-union wages for the whole of the 
employes, 

Мг. Н. Saut EL suid the attitude of the Government was declared on 
the oceasion of the debate. He did not think they should. be justified 
if they had а very атай contract with some large tirm in investigating 
all the conditions of employment throughout that firm's factories and 
insisting on trade-union rates being paid for all work. 


GLASGOW TELEPHONE OPERATORS. 


In the House of Commons last week Mr. MaccaLLuM Scott asked the 
Postmaster-General whether, while National Telephone Со. operators 
with five years’ company service, on being taken over by the Post Office, 
would be entitled to the full period of annual leave in 1912, the ex- 
Corporation (Glasgow) operators, who had already completed tive years’ 
Post Office service apart from previous company and Corporation service, 
would not receive the full period of leave until 1013. 

Mr. Н. Saut EL said that, although in some respects the staff of Glas- 
gow Corporation telephone department would have been less favourably 
treated than the staff of the National Telephone Со. on transfer to the 
Post Office, the conditions of transfer, taken as а whole, were more 
favourable to the former than to the latter. 

Mr. MaccALLUM ScorT asked the Postmaster-General why the transfer 
conditions comprised in the memorandum of 1905. relative to the staff 
of the National Telephone Co. were not applied to the staff of the Glasgow 
Corporation telephone department on its transfer to the Post Office. in 
view of the fact that the memorandum was issued previous to the transfer 
of the Corporation undertaking; and whether he was aware that it pro- 
duced discontent in the public service that such discrimination should 
be made on the transfer of different statfs engaged on exactly similar 
work. 

Mr. SAMUEL suid the memorandum was drafted to give effect to the 
recommendations of the Select Committee of the House which sat in 
1905 to consider the provisions of the agreement of Feb. 2, 1905, between 
the Postmaster-General and the National Telephone Со. The case of 
the Glasgow Corporation staff did not come within the purview of the 
Select Committees report or of the memorandum. The Glasgow Cor- 
poration staff had benetited Бу comparison with the National Telephone 
Co. staff in that after a comparatively short period of employment under 
the Corporation they were taken into the service of the State more than 
five years earlier. 


ELECTRICITY SUPPLY WORKS AND STRIKES. 


In the House of Commons on Monday, Mr. LANSBURY asked the Home 
Secretary by whose authority soldiers were sent to occupy the Poplar 
electricity works last week, how long they stayed and at whose request 
and for what reason they were removed. 

In reply, Mr. CnvgciniLr said he did not know to which of the electrical 
stations in. Popular the hon. member referred, but he might say that 
before troops were brought to London a list was prepared by the police 
and military authorities of the places to be specially guarded. because of 
the serious injury to the publie which would ensue if damage were done by 
rioters. The chief electrical stations were on the list, and pickets were 
sent to them accordingly. He could not speak as to the actual circum- 
stances that occurred inside any particular station, But the rule un- 
doubtedly which they had usually followed had been that soldiers should 
be sent in aid of the civil power when thay had been advised by the local 
authority. In. the present. situation the military authorities had 
been charged with general duties for protecting the property of the rail- 
ways and for securing law and order in the maintenance of tratie. For 
the purpose of discharging that duty it had been necessary to employ а 
large number of troops, and those troops had been placed under the 
orders of different generals who were responsible for certain arcas 1n ше 
country. ‘Those officers in the discharge of their duties had been given 
and would continue to enjoy full discretionary power to move troops 
along the lines of railway to such points as might enable them to safe- 
guard as far as possible the ordinary working of all necessary tratie. 


New Acts of Parliament.-- On Aug. 18 Royal Assent was given to 
the following Acts :— | 

Telephone Transfer. Expiring Laws Continuance, Dunfermline & 
District Tramways Order Confirmation, Edinburgh Suburban Electric 
Tramways, Paisley District: Tramways Order Confirmation, Electric 
Lighting Orders Confirmation (Nos. 1 to 2). Tramways Orders Confirma 
tion, Paignton U.D. Council, South Lancashire ‘Tramways. London. 
Brighton & N. Coast. Railway, Northampton Corporation, Winchester 
Corporation ( Electric Supply). Sidmouth Gas & Electricity. Liverpool 
Overhead Railway, Metropolitan. Railway. Bristol Tramways, Central 
London Railway, Nottinghamshire and Derbyshire Tramways, Middles- 
brough, Stockton and Thornaby Tramways, Metropolitan Bleetrie Tram- 
Ways, London, Tilbury & Southend Railway, Rhondda U. D. Council. 
Т.С.С. (Tramways and Improvements). Aberdare U. D. Council. Brighten, 
Hove and District Rail-less Traction. East Kent Electric Power, Halifax 
Corporation, Rotherham ‘orporation, Newcastle Corporation and 
Corporation of London (Bridges). 
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British made Mazda Lamps 
with drawn wire filaments 


5 a result of several years endeavour in the Research Laboratories of the British Thomson 
Houston Company, Ltd., and iattíed-inrerezrs3 

ductile, is now treated in а way 

tungsten. The discovery of this process is an achievemen of immense value, and has for years 


The use of rungsten for incand Picea а during the past few years has made 


ing methods necessitated the use of 


filaments into proper form. The use of binding materials, ог 
necessary, the problem having been solved, with the result that pure drawn wire tungsten 


filaments are now available. 


The drawn wire бодь 


The drawn wire filament is unqualifiedly (ће most notable i 


development of the metal/filament lamp —t 


Mazda a 


| Ж 
This radical improvement in! FR oH the [cum has been obtained without 


89 
impairing its recognised high efficiency and | m on ет and emphasises the far- 
reaching significance | of the name W Mazda conmect ion with this | Company's published 
declaration of Mazda excellence. when y Mázda ai i mo Wis announced in 1910. 


== 


mark of quality А metal filament lamp manufacture, 


The name Mazda —€— the| bh 
| ts the highest achievement in its 


and the Mazda Lamp, with drawn Jwite 


\ 


development. Y 


The British Thom3on-Houston Company is now prepared i “fill orders for Mazda 
Lamps with drawn wire filaments of 50 and 60 watt sizes for E voltages from 200 to 
260 volts: and all standard sizes, from the 10 watt 25 volt lamp to the 60 watt 130 volt 
lamp. except the 17 watt, 100. 130 volt size. All other sizes of Mazda Lamps, includ- 
ing the 17 watt 100 to 130 volt type, amd-the 32 watt 200 to 260 volt type will 
also be made with drawn wire filaments, and /will be ready for delivery by 
October Ist. 


The British Thomson-Houston Co., Ltd. 

Rugby. 
Lamp and Wiring Supplies Department, 
Ба Cannon Street. London, В.С. 


XXV. 


ANS | 
ПР 


АЁ 


xxvi. THE ELECTRICIAN, AUGUST 25, 1911. 


CROMPTON 
ARC LAMPS 


FLAME, OPEN & ENCLOSED 
TYPES. 


(Lists P. 28, P. 27 and P.25.) 


CROMPTON & C0. 


LTD. 
SPECIFICATIONS PREPARED AND ESTIMATES GIVEN FOR COMPLETE INSTALLATIONS. 


DYNAMOS, MOTORS, SWITCHBOARDS, INSTRUMENTS, АВС LAMPS, &с. 


ARG WORKS, CHELMSFORD. 


| 


Sa ws m 


GLASGOW : 50, Wellington St. LONDON OFFICE: CALCUTTA: 99, Clive St. 
NEWCASTLE < 21, Pearl Assurance M «35:95. А llo St. 
Bldgs., Northumberland St, Salisbury House, "y pA UP Aon 
MANCHESTER : 42, Deansgate. LONDON WALL, E.C. SYDNEY : 56, Margaret St. | 


BRISTOL: 28, Baldwin St. 


SHANGHAI : 10, Nanking Road. 
BIRMINGHAM : 27, Paradise St, | (172) 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Abercarn.— The Council have adopted a scheme for the construc- 
tion of electric tramways in the Western Valleys. 

Arnside (Lancs.)—Public electric lighting is about to be intro- 
duced. Current will be supplied by Mr. Thos. Wilkinson, who has 
put down generating plant at his residence. 

Burnham.— The Council have asked Mr. W. H. Trentham to report 
upon the proposal to crect electricity works in the district. 

Cotton Mill Driving.—Albert Mill, Accrington, is running several 
looms by electrie power supplied by the Corporation. It is stated 
that so far as the running is concerned the new power is all that could 
be desired, but it works out about 124. per loom more than the old 
method. 

Customs Duties.—It has been decided that, under the Australian 
Commonwealth import tariff, the duty on electric bella. automatic 
arc lamp couplings, lampholders, ceiling roses, rosettes, wall plugs 
ond Morse telegraph instruments is 171 per cent. ad уг. (10 per cent. 
for British goods). Rosettes and wall plugs suitable only for tele- 
phones can be imported free. The duty on shade galleries for elce- 
tric lamps is 25 per cent. (British 15 per cent.) and on ‘* Meggers " 
5 per cent. (British frec). 

It hes been decided that under the French import tariff the dynamo 
of small ventilating apparatus “consisting of a dynamo with metal 
wings " is liable to duty аз a `* dynamo-electric machine " and the 
wings of such apparatus are subject to duty as ‘‘ detached parts of 
m»chines (other than electric)." ог manufactures of nickel, other ” 
өг‘ nickelled manufactures "—according to kind. Large ventilating 
apparatus, without electric equipment to be worked (by transmission 
band) by an electric motor is included under 512bis as '* Ventilators, 
according to size." and large ventilating apparatus provided with 
coils and electrical attachments under 524bis, ** electrical apparatus, 
according to kind." In the case of electric cranes, the motor, rheostat, 
crane and wagon or truck are subject to duty separetely (under 
534, 524bis, 525bis and 614, respectively.) 

Darwen.—An inquiry was held here on Aug. 22 into the applica- 
tion of the Corporation for permission to borrow £7,600 for exten- 


sions of the electricity supply undertaking. It was reported that 


the demand for energy for power and lighting was increasing, and 
it was necessary to put down additional plant to meet the demand. 

Fire. —4A fire broke out at the Gillingham electricity supply stores 
on 15th inst., causing damage estimated at about £2,000. The supply 
of electric current for public and private lighting was not interfered 
with, 

Glasgow.— At the meeting of the Corporation yesterday (Thurs- 
day) the Tramwey Committee reported on the recent strike of the 
Corporation tramwey employés. 

At a meeting of the Committee on 14th inst. it was resolved to leave 
the settlement of the dispute in the hands of the General Manager, 
although an attempt was made to refer the subject matter of the dispute 
to an arbitrator of the Board of Trade, whose decision should be binding 
on the parties for three years. 

Holmfirth.—The Council have adjourned for six months the ques- 
tion of obtaining electricity supply powers, but a plebiscite of the 
ratepayers will probably be taken on the subject. It is suggested 
thet the Council should take current in bulk from the Yorkshire 
Electric Power Co. 

Hospital Lighting.—-Scttle Council have decided to put in an 

electric lighting installation at the local hospital at a cost of £200. 
‚ Killeshandra (Ireland).—A L.G. Board inquiry was recently held 
into the application of Cavan Council for powers of an urban sani- 
tary authority with respect to the electric lighting of Killeshandra 
and to fix the arca. charges, &o. 

Launceston.—The Council have approved the plans of the pro- 
posed electricity works which the Launceston & District Electric 
Supply Co. proposes to erect оп land adjoining the L. & S.W. Railway 
Station. 

Light Railways..—The Southend-on-Sea Light Railways ( Exten- 
sions) Order hus been submitted to the Board of Trade for gonfirma- 
ton = Objections to the Board of Trade by Sept. 14 
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Liverpool.— The supply of electrical energy was interfered with to 
some extent on Thursday and Friday last, by the calling out by the 
local Strike Committee of the staff of the electric supply department. 

A number of young men of good standing and position in the city, 
however, came forward and assisted in the running of the generating 
stations. With this help it was found possible to run the public and 
private lighting each evening and also very largely to restore the supply 
for the tramways. 

In regard to the latter the bulk of the men remained loyal to the Tram- 
ways Committee throughout the strike, and а good service of сегтз was 
run except on Thursday, Friday and Saturday last, when the service was 
seriously curtailed owing to lack of current. At the time of going to press 
the position, however, is somewhat complicated by the fact that the 
Tramways Committee refuse to reinstate the 250 tramway men who 
went out on strike, this refusual resulting in a threat by the Strike Com- 
mittee to bring about another general transport strike. The 1,500 
tramway men who remained loyal have threatened to cease work if the 
strikers are reinstated, whilst the difficulty is further increased by the fact 
that the positions vacated by the disloyal men have in the mcantime 
been filled. 

As we go to press we learn that the Tramways Committee have 
decided to reinstate, as and when required, the 250 men who are 


out on strike. 

Macclesfleld. — The total expenditure on the tramways to March 31 
was £69,579. | 

The annual revenue was £11,717, including £11,270 traffic receipts. 
The tota] costs were £6,944, leaving a gross profit of £4,113. After 
paying interest and sinking fund there was a surplus of £545 on the year 8 
working, against £25 in 1910. 2,439,536 passengers were carried and 
282,026 car-miles run ; 372,379 units of electrical energy were consumed. 

Maidstone.--At the meeting of the Council last week Mr. Foster 
Clark moved that, in consequence of the continued heavy annual 
loss on the light-railway undertaking. it was desirable that the Light 
Railways Committee should be increased so as to include the whole 
of the members of the Council. 

Ald. Улсаналх said he still held the view that Mr. Clark's motion was 
a vote of censure on the present eommittee. Tf everyone was responsible 
it meant that no one was responsible. The tramways were such a great 
benefit to the town that he did not think the ratepayers cared very much 
about the extra money they had to pay in rates on account of tlie loss 
involved. It was true the loss last year was about £2,600, but £2.000 


of that amount went towards buying the undertaking. Was not that a 
good investment ? For the first 19 wecks of the current year the 
increase of revenue from the trams, compared with last year, was #311, 
while there had been а saving in wages of £67. 7s. 11d. and a saving in 
current of £84. 10s. 4d., making a total differenee of £463. 

The resolution was withdrawn. 

Newport (Mon.)]—On Tuesday the Electricity and Tramways 
Committee commenced the investigation of various matters affecting 
the management of the undertaking, but the enquiry has been post- 
poned until the 18th prox. | | 

Presentation.— The staff of the Hastings Tramway Co. has pre- 
sented a clock to Mr. F. B. Holliday, overhead and permanent-way 
engineer, on his departure from the town. E | 

Provisional Orders Extension.—The Board of Trade have deferred 
the revocation of Whitworth Council's electric lighting order for 
three months. The Hindley electric lighting order is not to be 
revoked for 12 months. | | | 

Radcliffe.—The Lancashire Electric Power Co. have notified the 
Council of their intention to apply for a provisional order. 

Royal Metal Trades Pension Society.—It is announced that the 
annual ball and supper of this society will take place at the Portman 
Rooms, London. on Feb. 1 next, the chairman on the occasion being 
Mr. J. Coote Garnham, of 132. Upper Thames-street. Е.С. "The 
society does an immense amount of good all over the country. and 
is really th» only charity society in the metal and hardware trades. 
Mr. Garnham and the stewards invite subscriptions and donations 
for this special occasion. 

Swansea.— Last week the Corporation adopted the agreement 
with the local tremways company. by which the Corporation acquires 
the right to purchase in ЗІ years’ time the whole of the tramways 
system at construction value. | 

The company will work the whole of the tramways till 1942. and will 
pay the Corporation 2 per eent. per annum on the gross profit earned. 
Under the new lease the vearly rent will, after April, 1919. be £1,118. 2s., 


equal to 7 per cent. per annum on the aggregate ex penditure of the Cor- 
poration on the section of the tramways. Artisans, mechanics and dock 
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labourers are to be carried on the tramways throughout the day (Sundays, 
Christmas Days, Good Fridays and Bank Holidays excepted) at fares not 
exceeding #4. per mile or fraction of a mile, with a minimum fare of 19. 
The Corporation will obtain statutory powers to construct and work 
certain extensions of the existing system. 


Wireless Telegraph Notes.—It is announced that the negotiations 
which have been proceeding for some time past between the Egyptian 
Government and the Corporation of Lloyd's have resulted in the 
latter obtaining а concession for a monopoly of wireless telegraphy 
in Egypt. А powerful station is to be erected forthwith at Port 
Said. by means of which it will he possible, it is anticipated, to send 
messages as far westward as Malta and eastward to the Red Sea 
towards Aden, by October next. 


| COLONIAL AND FOREIGN NOTES. 


Argentina.—The * Review of the River Plate" states that 

А company has been formed for the construction of a tramway т 
the district of San Isidro, joining up the lines of the Central Argentine 
and Central Cordoba. The capital is $300,000 т/п in shares of $100 m/n. 

The Anglo-Argentine Electricity Co, have acquired the undertaking 
of the Franco-Argentine Electricity Co. The latter company recently 
acquired a controlling interest in the Anglo-Argentine Uo. and now is 
to be absorbed by that company. More working capital is required 
and an early issue of shares will be made. The Anglo-Argentine Co. 
owns six generating stations and the Franco-Argentine four. 


Australasia.—The Royal Commission on fares, &e., on the Mel- 
bourne tramways have presented their report :— 

The Commission recommend that fares be revised, but, as an alterna- 
tive recommendation, they suggest that the Government enter into nego- 
tiations for the purchase of all the rights up to 1916 of the Melbourne 
Tramway & Omnibus Co. ; to constitute a tramway authority for the 
whole of the metropolitan area, independent of the claims or interests of 
any particular municipality. There would. the report continues, be 
little or no profit for the first year or possibly the second year, and the 
interest upon buildings, rolling stock, &c., might have to be capitalised 
until 1913 or 1914, but as the interest and sinking fund on the Tramway 
Trust indebtedness would ceas2 in 1914, and £123,750 per annum would 
then be available for interest and sinking fund. this sum could be appro- 
priated to the liquidation of the purchase money. The immediate pur- 
chaso of the company's business is necessitated not only by reason of the 
desirableness of introducing sectional fares at once, but on account of the 
tramways extensions to the more distant suburbs, which are at present in 
contemplation. 


Electricity Supply in Turkey.—The ‘‘ Morgenpost ” (Berlin) reports 
that negotiations for the formation of a trust company of electrical 
concerns in Turkey, with participation of German capital (including 
the Orient Bank), have elmost been concluded. The amount in- 
volved is about 50,000.000 marks (about £2,500.000). 

It will be remembered that some time ago Messrs. Ganz & Co., of Buda. 
pest. obtained the concession for the erection of electricity supply works 
in Constantinople, and a subsidiary company was formed for carrying out. 
the work. The concession for the electrification of the tramways was 
obtained by the Société des Tramways de Constantinople, and in order to 
unite these two groups it is proposed to form a syndicate Буа number of 
German. French, Belgian and Hungarian banks. The cost of the acqui- 
sition and construction is estimated at 36,000.000f, The concern is also 
contemplating the acquisition of the lighting concession from the Belgian- 
Hungarian group for 18.000.000f..— Finally, the syndicate will acquire the 
rights for the execution of the project for an underground railway at Соп- 
stantinople, now in the possession of the group of the Deutsche Bank, the 
construction of which is estimated at 36,000,000f..— Assoon аз the licence 
of the latter enterprise has been granted a Belgian company will be formed 
which will represent at the Ottoman capital an international committee 
of tramway. underground railway and lighting enterprises. 

Italy.—The ** Gozzetta Ufficiale " Каз recently published a decree 
authorising the communal authorities of Turin to construct about 
3 miles of additional electric tramway in the city ; and also decrees 
authorising (1) the ос. Anon. Elettrica Tramviaria Litoranca 
Viaregeio- Versilia -Provincia di Massa Carrara, of Viareggio. to 
construct an electric tramway in Viareggio: (2) the communal 
authorities of Padua to construct an eleetric tram wey from Padua 
to Abano; (3) the Elettrovie Colli Euganei to construct an electric 
tramway from Abano to Torreglia. passing by way of Monteortone to 
Tramonte. 

La Paz (Bolivia).— The local electricity supply and water works 
were inaugurated on July 16. 


Light Railways in Japan.— In a report on the trade of Japan in 
1910 the acting Commercial Attaché (Mr. В. Boulter) states that the 
number of new proposals for light railways and electric lighting 
companies has continued to increase. 

In August, ИНО. a light railway law was put in operation in order to 
enforce proper control over the promotion of schemes for constructing 
light railways. and also to encourage the construction of such lines in 
order to connect minor centres of trade and production with the existing 
lines of railway. The nationalisation of the railways has had the effec 
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of checking private enterprise in this direction, while the State is unable 
to spare funds sufficient to meet the demands for railway extension. lt 
is hoped that this law will attract. private capital to the construction of 
light railways. A more powerful fillip, however, to this industry was 
given by the bill of the 1911 session, granting subsidies to light railways. 
Yn- date of the coming into force of this law is not yet determined. 

It is pointed out by Mr. Boulter that, on account of the financial stand. 
ing of some of the new undertakings, it is advisable for British merchants 
to do business with them only through firms or repreentatives in Japan, 
as the latter are in a position to ascertain whether contracts can safely be 
accepted. 

Most of the light railways use electricity for motive power ага аһ 
undertake the supply of electric current for lighting. &e. During the 
year a number of orders have been received for the erection of small gas- 
driven plants for the gencration of electrical energy. 

Lombardy.—In a report on the trade of Lombardy for 1910 Mr. 
Consul Towsey states that electrical undertakings were only slightly 
elected by the local depression, 

Tne large companies that installed new plant deferred utilising same, 
and those whose plant was not completed delaved work so that their pro- 
duction should not exceed possible demands during the abnormal con- 
ditions of the market. During the year 21 new electric companies were 
formed with a share capital of 4.000.000. lire (about £510,009), two of 
them with capital of 3.000.090 and 2,090,099 lire respectively. four of 
1,500,000 lire each, six with a capital varying from 250,000 to 609.009 lire 
and nine with less: 32 existing companies increased their capital. Only 
four companies with а capital of barely 3.000.000 lire went into liquidation. 
and four others reduced their capital, but the companies which dissolved or 
liquidated were taken over or joined others. On the whole an additional 
sum of 50,000,000 lire was invested in electrical industries. Of the 115 
companies engaged in these industries; 50 paid no dividends, but 
they were mostly of recent formation; nearly all the other comp ules 
declared the same dividends as in previous years, and a few increased them. 

Of the 22 companies producing or selling electrical material, 11 paid no 
dividends, but some of these are branches of foreign firms. Of the 11 tele- 
phone companies, five paid no dividends, but some of them did not pay 
any in preceding years. 


Spain.—The ** Gaceta de Madrid " of 6th inst.. contains a notice 
issued by the Ministry of Fomento, granting to the Soc. Anon, Iberia 
Concesionario de Bilbao a concession for constructing an electric 
railway from Porriño to Vigo. | 


Submarine Cable Communication with German Colonies.—It is 
announced by the Brunswick * Landeszeitung " that the establish- 
ment of direct. cable communication. botween Germany and her 
colonies is to be hastened. 


Toronto (Canada).—It is stated that the Toronto Board of Control 
will call for tenders (in Səptember) from British contractors, for 
construction of an underground railway in the city, Th» cost of 
the line will, it is estimated, be about £802,000. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Ealing.—The accounts of the electric supply department and the 
report of the borough electrical engineer (Mr. J. D. Knight) for the 
year ended Mareh 31 have been issucd. 

_ The output during the year increased by 55.209 unita; for publie 
lighting the supply was 1,839 units less, but the inereas in private lighting 
was 07.048 units. The total income was £27.016 (increase £629). an 
there was an increase of nearly £247 in the collections from slot meters, 
The latter source of revenue accounts for over 5 per cent. of the total 
receipts. Income from meter rents was £1.203, or £89 more. On capital 
account, £5,048 was spent. £8,130 was sot aside out of revenue for repay 
ment of capital, making the total repaid to date £63,912. Interest ab- 
sorbed £5,153. Deducting cost of maintenance and management ant 
charges for rent, rates and taxes, the gross profit was £15,041, 145. 3d., 
or T} per eent. on the capital. -After paving interest and sinking fund 
charges, audit fees and sums contributed t» loans redemption fund an 
bad debt reserve, the net profit was £1.665. 119. With the balance © 
£3,351 from last year the available balance is £5,017. Other payments 
bring this figure to 54.275. ‘The reserve fund amounts to £9,935, or 44 
per cent. of capital expenditure. Coal costs increased slightly. Coste 
management went up by about 6 per cent., but there were 379 more con 
sumers. The total cost per unit sold was 3-974d., compared with э. 
The total increase in the meters on cireuit was 298, and the number 
of 8 c.p. lamps reached 150,507. an increase of 10.592. The total 
number of consumers is 4.569, or 379 more than last усаг, а net increase À 
9 percent. This is the largest number added in any one year since и 
Last year there were sold to each consumer an average of 282 units. this 
year only 271. а decreas? of 11 units per consumer. In 1906 each eem 
sumer took 359 units, so that the decreas. in five years has been NN units. 
or nearly 25 per cent. | 

Cooking by electricity having been greatly improved of late, both as 
regards tivat cost of apparatus and economy in working, it was deem? 
advisable to tap this large field at the earliest possible moment. n 
“Tricity " cookers, in sizes to meet the requirements of any hous shold, 
are now hired out to consumers. 
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Greenock.—It was reported at the last meeting of the Council that 
the net profit on the electricity department. for the year ended May 15 
was £5,520, against £3,247 in 1910, l 

Мг. J. C. W. Bailey, who presented the accounts, said that the power 
output was responsible for the largest part of the inereass, but at the 
same time there was an increas? of 21 pr cent. for lighting and 13 percent. 
for traction. Their policy had been shown to be a correct опе. t? attract 
large power consumers instead of allowing them to put in power plant of 
theirown, They proposed to place £1,509 to reserve and £4,020 remained 
for allocation, which would be dealt with at the next meeting. 

Mr. Alex. Williamson said that was the largest erag recorded in 
any year, and the department was now in a sound financial position. 
The average price of electricity to all consumers was only 144. per unit. 

Halifax.—The income of the electricity department for the vear 
ended March 31 was £20,952 from private consumers, £17,577 from 
Corporation trading departments and £1.804 from publie lighting, 
è total of £40.333, less £1,093 for discount. With motor hire and 
meter rent, &c., the total reecipts were £40,784. | 

The total expenses were £20,900. leaving a gross profit of £19,884. 
Interest and sinking fund charges came to £14,561, so that the net protit 
was #5.323. After paying part of the cost of economts?r (£307) and of 
rotary converter (£650), and paving £693 in aid of loval rats, the balance 
(23.673) was placed to renewals fund. "Pn capital ex pended is £260,160, 
an increase of £1.90] during the year, 5.964.665 units were sold (against 
9,477,369), of which 2,231,182 were gold for private lighting and power, 
3,668,569 for traction and 64,914 for public lighting. There are 70 
Street are lamps, against 63; the maximum supply demanded was 
2.960 kw., against 2,870 kw. ; there are 2.000 consumers (against 1,855), 
with an equivalent of 188,848 8-c. p. connected (against 174,984 8. c. p.). 
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TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.— The 1911 Edition 
of the Big Blue Book is READY, price 15s, post 
free in the United Kingdom, 15s. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 
Published. 


TENDERS INVITED. 


The Electricity Supply Committee of DUBLIN Corporation invite 
tenders for supply of 750 a.c. meters (single phase) and 200 a.c. 
(three phase) meters, Specification. conditions and form of tender 
from the city electrical engineer (Mr. Mark Ruddle), Fleet-street. 
Dublin, Tenders to the Chairman of the Committee. 3. Cork-hill. 
Dublin, by noon Thursday, Sept. 7. See also an advertisement. 

Tenders are invited (up to Oct. 3) for the supply of 42 miles of 
telephone cable to the l'ustmaster-General's department in VIC- 
TORIA. Tender forms. &с.. from the Commonwealth offices, 72, 
Victoria-street, London, S.W. Sce an advertisement. | 


Tenders are invited up to Oct. 18 for the supply of 20 coin-in-the- 
SI attachments. to the Postmaster-Generals ‘Department in 
W ESTERN AUSTRALIA, Specifications, forma of tender, &e., тау be 
obtained at the Commonwealth Office, 72, Victoria-street, London 
N.W. Sce advertisement. | | | 


The WESTMINSTER ELECTRIC SUPPLY CORPORATION invite tenders 
for supply, delivery and erection at their Davies-atreet station of 
battery boosters and switehboards, Copies of speeitieation, with 
drawing and general conditions can be obtained from the Secretary 
of the Corporation, Eecleston-place, Belgravia, S.W., to whom 


—— — 


tenders should be sent by 10 a.m. of Sept. 12. Specification сап be 
seen at (but not obtained from) the offices of the consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster, S. W. 


CLEETHORPES-WITH-THRUNSCOE Urban District Council invite 
tenders for the supply, delivery and laying down of a system of 
vuleanised bitumen distribution and feeder cables on the low-pres- 
sure threc-wire d.c. system. Specification, conditions of contract 
and form of tender from the clerk of the Council, Mr. B. Greaves, 
Council offices. Cleethorpes, to whom tenders must be sent by noon 
of Saturday, Sept. 2. 

The Council of the County Borough of West Ham invite tenders 
for (a) water tube boilers, (b) coal handling and discharging plant, (с) 
5,000 kw. turbo-alternator, with condensing plant, (4) river service 
pipe-work, (e) centrifugal pumps, (f) 750 kw. converter (two-phase 
tod.c.). Specification, form of tender, &c., from Mr. H. Н. Couzens, 
engineer and manager, 84, Romford-road, Ntratford. Tenders to the 
town clerk, Mr. Fred E. Hilleary, Town Hall, Stratford, E., by 10 a.m. 
Aug. 3]. 

WARRINGTON Education Committee invite tenders (by noon 
Sept. 1) for wiring Evelyn-street Council school. Specification from 
Mr. T. A. Buttery, Exchange-buildings, Morley. 

West Нам Guardians invite tenders for 12 months’ electrical 
stores. Tenders to chairman by 11 a.m. Aug. 31. 


Tenders will be received until noon Monday, Sept., 18 for the 
supply of Swedish, Norwegian, Finland or Russian red fir telegraph 
poles, for the GENERAL Post OrricE. Forms of tender from the 
Controller of Stores, Мг. G. Morgan, Stores Department, G.P.O., 
l7 and 19, Bedford-street, London, W.C. 

Tenders are invited up to Sept. 5 for the supply of (a) 10,000 
protectors and (b) sundries to the Postmaster-General'S Department 
in VICTORIA and up to Sept. 26 for the supply of telephone 
material and 30 miles of telephone cable to the Postmaster-General’s 
Department in Утстовта. Tender forms and specifications at the 
Commonwealth Office, 72, Victoria-street, London, S.W. 

The Metropolitan Water and Sewerage Board, Albert.street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection, of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 

Tenders will be received on Sept. 2 at the Prussian State Railway 
Offices, BRESLAU, for supply of three 11-ton electric coal-loading 
cranes, two (20-ton and 30-ton) transfer cranes and a fixed 2-'02 
revolving crane. 

Tenders are invited by the Municipal Council of PEroTAs (Brazil) 
for а 40 years’ concession for the supply of electricity for power and 
lighting and the establishment and working of electric tramwaya. 
Tenders to Senhor Luiz M. da У. Pennafiel, Intendencia Municipal. 
Pelotas, up to 1 p.m. Nov. 14. А deposit (about £300) is required 
with each tender. to be increased by the successful tenderer to 25.000 
milreis (about £1.670). Further particulars (in Portuguese) can be 
seen by British contractors at 73, Basinghall-street, London. E.C. 


The Municipal Council of Buparest, Hungary, require tenders for 
the manufacture and supply of plant for a steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5,000 kw. each), 10,000 volts 50 cycles, boiler equipment 
for mechanical output of 5,000 kw. with reserve,. pipeline, central 
Switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant. Specifications, &c., can be obtained 
at the Presidial Section of the Council, 9: IV., Viaroshaz-utea 
16, II. 1, Budapest. "Tenders by 11 a.m. Sept. 30. 


Tenders will be received at the Town Hall, SvzRAN, Russia, on 
Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. 

The Publie Works Department, Madrid, will receive tenders on 
Sept. 20 for the concession for the construction af the RENTERIA 
electric tramway. 

The time for the receipt of tenders by the Ministry of Publio 
Works, Constantinople, for an electric power and tramway concession 
for JERUSALEM, is extended to Sept. 13. Specifications (in French) 
can be seen at 73, Basinghall-street, London, E.C. 


The Municipal Commissioners of PENANG invite tenders for the 
supply and delivery, f.o.b. British port, of one 500 kw. E 
engine or turbine with ejector condensing plant and dud 
Specifications, general conditions and form of tender may He Г * 
from the consulting engineers, Messrs, Preece, Cardew & А E a 
Queen Anne's-gate. Westminster. S.W., to whom tenders (in Guy 


cate) are to be sent by noon of Tuesday, Sept. 5. 
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TENDERS RECEIVED AND ACCEPTED. 


Melbourne (Victoria) Council have placed a contract for а 
battery of Tudor accumulators, regulating switches, switchboards, 
&c., with Messrs. Siemens Bros. Dynamo Works at £16,187. We 
understand the capacity of the battery is 4,0C0 amperes at onc- 
hour rate of discharge. 


Erdington Council received 15 tenders for the construction of the 
Nlade-road tramway route, together with the laying down of wood 
block paving outside the tramway treck. The tender of Herbert 
Holloway (at £24.909) has been accepted. 

The work of electrical equipment has been left to the Corporation 
of the city of Birmingham to carry out at an estimated cost of £1,356. 


Haslingden Guardians have accepted the tender of Simpson Bros. 
for te'ephone and bell installation at the infirmary at £42. 


Blackburn Guardians have accepted the tender of J. W. Garsden 
& Co. for a fire-2lorin end telephone installation et the local work- 
house at £192. 10s. 


Among recent orders for v.i.r. wires and cables received by the 
Indian offices of W. Т. Henley's Telegraph Works Co. were the 
following :— 

Main underground cables in connection with the electric lighting plant 
for the Delhi Durbar and the twin underground cable for telephone con- 
nections in the various camps; the wiring for the lighting of several of 
the principal camps: also for the special illumination of the Victoria 
Terminus at Bombay by the Great Indian Peninsular Railway Co. on the 
occasion of their Majesties’ visit. Orders have also been received for all 
the v.i.r. cables for the new mills of the Central India Spinning, Weaving 
& Mfg. Co. at Nagpur. 

Admiralty Contraets.— The Walsall Electrical Co. have been 
placed on the Admiralty list for supply of small switehboards suitable 
for torpedo boat destroyers, cranes, accumulators, charging switches 
up to 100 amperes rating, ammeters up to 1,500 amperes and volt- 
meters up to 200 volts. 


Yorkshire Boilers.—' l'he Yorkshire Boiler Co. has received an order 
from the Hull & Barnsley Railway Co. for two Yorkshire boilers, 
17 ft. long by 6 ft. 6 in. in diameter. 

Тае guaranteed hourly evaporation of the two boilers is 10,000 Ib. The 
company is completing an installation of two of their 24 ft. by 7 ft. 6 in. 
boilers for the Edinburgh Roperie & Sailcloth Co.. the guaranteed hourly 
evaporation being nearly 20,000 lb. A 24 ft. by 9ft. Gir. Yorkshire 
boiler fixed during the Whitsuntide holidays was tested a few days ago, 
and gave an hourly evaporation of 13,670 №. The company is also fixing 
a Yorkshire boiler (18 ft. by 8 ft.) at Kendal Electricity Works, which 
will give an evaporation of between 7,000 lb. and 8,000 Tb. of water per 
hour. 

Indian Train Lighting.—'' Indian Engincering ” states that Messrs. 
Mather & Platt have obtained an order from the South Indian 
Railway Co. for supply of train-lighting dynamos ; Messrs, J. Stone 
& Co. have got the order for supply of train lighting cells; and 
E.M. F. (Ltd.) the contract for supply of electric ventilating fans. 

On Dee. 31 last the railway had eight coaches on the broad. gauge 
section fitted for electric lighting on Stone's system, while 331 coaches 
were fitted for gas lighting on Pintsch's system, and 26 vehicles were not 
fitted with either. On the metre gauge section (the original South Indian 
Railway) gas lighting i» not used. but 337 coaches were fitted with 
electric lighting on Stone's system and 827 vehicles remain to be fitted 
with electric lighting. 


BUSINESS NOTICES. 


We are informed that Mr. A. J. Greenly, who is well known in 
publicity circles in the electrical industry. has joined. Mr. Mercus 
Heber Smith. 115. Fleet-street. London, Е.С. We are informed that 
he has g large number of original ideas for advertisement designs and 
trade literature. Mr. Greenly will be pleased to place at the disposal 
of electrical manufacturers exceptional facilities for making their 
advertisement copy and trade publications both forceful and zt- 
tractive. | 

We are asked to state that Mr, David Smith has severed his con- 
nection with the Foster Engineering Co. (Ltd.). 


Agents Required.— German dynamo manufacturing firm require 
a London firm to act as their representatives. See an advertisement. 


Patent Development.—The proprietors of patent No. 4.927/07 for 
“ Improvements in or relating to electric furnaces " desire to make 
arrangements for exploiting same in this country. Communications 
to Messrs. Haseltine, Lake & Co., patent agents, 7 and 8, Southamp- 
ton-buildings, Chancery-lane, London, W. С. 

The proprietor of patent No. 13.427 /06 and 880/07. for Improve- 
ments in Dynamo electric machines,” desires to make arrangements 
for exploiting same 1n this country. Applications to Messrs. Hasel- 
tine. Lake & Co.. patent agents and consulting engineers, 7 and 8, 
Southampton-buildings. Chancery-lane, W.C. 


ELECTRICITY SUPPLY TABLES AND DATA. / 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough of 
constant use, price 8s. 6d. post free. A complete Index is included. 


Sg eT 
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The Ten Republies.— Thi. littlo work, which is intended to serve 
эз an introdu ‘tion to the projected series of volumes on the ten 
Republics of South Ameriez, by Mr. Robert P. Porter, hzs been 
recently published by Messrs, Geo, Routledge & Nons. In addition 
to è brief sketch of their early history. the present volume contains 
much interesting information regarding the economic and financial 
position of the verious South American Republics, Ап interesting 
chs oter on the Panama Canal is also included, and this is followed 
by seporate сурет on each of the ten Republics. There are few 
persons better qualified to write on South America than the present 
puthor, end no doubt the projected group of volumes in Porter's 
Progress of Netions will contein much valuable information on 
the cconomic condition, netural resources and future development 
of South Americs, а portion of the world which should offer excellent 
opportunities for the employment of British capital and enterprise. 
The present work. which is published. in paper covers ot ls.. i5 well 
printed and contains 12 maps. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


A mecting of ereditors of the Havana Telephone Securities Co. 
(Ltd.) will be held at New Broad-street House, London, E.C.. on 
Aug. 81. 

The Canadian Electric Traction Со. (Ltd.) is being wound up 
voluntarily. Claims by Aug. 29 to Mr. К. Н. В. Trenow, Balfour 
House, Finsbury Pavement, London, Е.С. 

The Simplex Acme Patent Fire Alarm Co. (Ltd.) is being wound 
up voluntarily. and Mr. W. Denton, 7, Sweeting-street, Liverpudl, 
has been appointed liquidator. 

The Fife Electric Power Co. (Ltd.) is to be wound up voluntarily. , 
The liquidator is Mr. Jas. Watt. 28, Charlotte-square. Edinburgh, 
where a meeting of creditors will be held on Sept. 1. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Norr. —The wndermentioned Applications (except those marked t) are not A 
public inspection until after acceptance of Complete Specifications. Those mar bls 
open for inspection 12 months after the date attached to them, if they have not been р “ators 
previously tn the ordinary course. Names within parentheses are those of рм 
of inventions, When complete Specification accompanies application, an asterisk 15 


June 27, 1911. 
14.994 BINGHAM. Means and apparatus for duplex wireless telegraphy. K 
14,999 BacHe. Experimental apparatus for intuitive electric Instruction. 
15,008 Watkinson & Payne. Shade-holders for incandescent and electric 
like. 
15,038 MipcLEv & VANDERVELL. Dynamo-electric machines. 
15,039 MipcLey & VANDERVELL. Automatic switches or cut-outs for us 
secondary batteries from dynamo-electric machines. —— " 
15.052 RaNsFoRD. (Samuel P. Thrasher. U.S.) Electric signalling apparatus. 6 
15,054 DENissEL. Electric heating apparatus.* 


June 28. 1911. Ж, | 
15.072 Barron & Barron. Preparation or solution for the deposition of metals. 
15.085 HEATH. Electrical switch fuses. 
15,08 Perry. Thermo-electric generators. 
15,087 Perry. Combined boiler and thermo-electric generator. е 
15.090 MurpocH. Friction permeameter for testing magnetic materials. ding counter 
15.126 AssccrATION DES OUVRIERS EN INSTRUMENTS DE PRECISION. E Mate | 
for telephonic conversations and similar purposes. (Convention date, / 
France.)* ide anodes. 
15,128 Siemens & НАІ5КЕ Акт.-Сез. Manufacture of manganese peroxi 
(Convention date. 29,6 10, Germany. Addition to 605 09.) 
15,129 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
circuits from automatic telephone exchanges.* i 
15.133 Derriman. (Automatic Electric Co., U.S.) Telephone systems. 7 10, 0.5)° 
15.149 BERDoN. Electric current controlling device. (Convention date, S 7. 
15,157 Sanpy. Telephone lock. 


lights and the 


e in charging 


Registerins 


June 29, 1911. . А tric 
15,165 Wittrams & McCatLtum. Apparatus for indicating earth leakage in, ee to 
current and.or to cut-out a leaky circuit in an installation. ( 

11,270.11.) 
15,169 Perry. Electrical accumulators. tungsten, and 
15,181 Perret. Extraction of compounds of vanadium. тореш Convention 
similar metals. (Divided Application on 26,777,10. Nov. 17. 
date, 24 11,09, France.)* 
15.216 LANE. Electric traction. 
15,217 James. (Ges. fur Verwertung technischer Patent 
with parallel electrodes. * 


e m.b.H., Germany [217003 
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15,225 B.T.-H. Со. (С.Е. Co, U.S.) Electrical resistances and methods of making 


same. 
15,231 Marks. (John Roberts, Natal. Method of and means for regulating electrical 
heating apparatus. | 
June 30. 1911. 


15.232 BEtLAMv. Electrically-driven percussive tools. 

15.248 THOMPSON. (Soc. la Radio-Electricité, France.) Controlling electric arcs.” 

15.249 THomrson. (Soc. la Radio-Electricité, France.)* Antenne for the trans- 
mission and reception of Hertzian waves.” 

15.302 LórquisT. Electric water-heating devices. * 

15.318 Gwozpz. Telephones. (Convention date, 6/6/11. Germany.)* 

15.320 CRAFT & Brown. Selective calling apparatus. (Convention date. 30:6 10, U.S.)* 

15,321 CRAFT. : Selective signalling system for party lines. (Convention date, 30,6/10, 


| U.S.*) 
15.322 В.Т.-Н. Со. (G.E. Co., U.S.) Electric motor control systems and apparatus 


| therefor. 
15,390 PRIESTLEY & ALDRED. Apparatus for generating electricity. 


: July 3, 1911. 
15.398 THomas. Brakes for steam and electric traveliing cranes. 
15,431 Hein & Сорт. Electric railway signalling systems.* 
15.453 OrpHAM. Secondary storage batteries or electrical accumulators. 
15.469 Wooprorp. Safety device for controllers for electric motors.* - 
15,474 GENERAL CoMrosiNG Co. Ges. M.B.H. Arc lights. (Convention date, 4/7/10, 


Germany).* | 
July 4. 1911. 


15,502 BnirisH [NsuLATED & HELsBY CABLES & REDFERN. Circuits for telechone 
instruments. 

15.503 AITKEN & BRITISH INSULATED & HELSRY CABLES. Telephone exchanee svstems. 

15,508 Ed & Нат. Switches for controlling the electric lighting systems of auto- 
mobiles. 

15,512 Dav. Carriers for electric lamp shades, globes, reflectors, galleries, or the like. 

15,513 WEtss. Electrical sienalling device.” 

15,524 Swirr & BAxTER. Electrical headway clock. 

15.531 INRIG & Inric.  Dynamo-electric generators. 

15.559 KinstEv. Printing teleeraphy.* 

15.568 Western ELECTRIC C^. (Western Electric Co.,U.S.) Belts for signalling purposes, * 


15,585 В.Т.-Н. Co., WEDMCRE. WALLACE & HAMLYN. Electric switches. 
15.586 B.T.-H. Со. (С.Е. C3., U.S.) Method or treating refractory metals. 


July 5. 1911. 
15,597 DuppELL & Равтктосе. Auxiliary apparatus for electric traction. 
15.599 Crust. Electric lampholders. 
15,646 KALLMANN. Electric safety fuses. (Divided application on 16,258/10/7/7.)* 
15,634 GERpEs. Clcck having electrical winding mochanism.* 
July 6. 1911. 
15.718 Ersxine-Murray. Wireless sienalling. 
15,719 Mayes. Electric incandescent lamp-hclder cap. 
15,725 KiLLAR. Telephones. 
15,730 Ges. FUR MASCHINEN UND METALL INDUSTRIE M.B.H. Arc lamos. 
date, 6/7;10, Germany.)* 
15,751 HARDEN. Electrical conductors. 
12,770 В.Т.-Н. Co. (A.E.G., Germany.) Valve-operating mechanism. 
July 7, 1911. 
15,793 ScuMAHL. ATKINSON & GioBE ELectric Co. Illumination of advertising signs 
and the like. 


15.794 Core & Witson. Arc lamps. Е 
15,798 Marks. (Spinnerei & Weberei Steinen Akt.-Gss, Сзгталу.) Current distri- 


butors for power looms having electrical stopping and signalling devices. 
15804 Boorne, Electric alarm. 
15,815 РОРРЕЕЗТОМЕ. Tramway rails and the like. 
15.818 ScHwaserR. Pocketlamps. (Convention date, 87.10. Germanv.)* 
15,824 HARDEN & ELECTRIC FURNACES & SMELTERS. Production of metals from their 


Ores. 
15,841 В.Т.-Н. Co. (С.Е. Co., U.S.) Electric motor cortrol systems. 
Ju!y 8. 1911. 


15,859 BrapsHaw. Attachments in telephone mouthpiec^s. 

15.894 ENRIGHT & PLews. Teleeraphy and telegraphic apparatus. 

15.898 NIGHTINGALL. Automatically controlling heat in electric heating apparatus. * 
15,899 NiGHTINGALL. Apparatus for electric cooking and heatine. * 

15,901 В.Т.-Ч. Co. (С.Е. Co., U.S.) Systems of electric motor control. 


(Convention 


SPECIFICATIONS PUBLISHED. 


` 1910 SPECIFICATIONS. 


8.931 В.Т.-Н. Co. (С.Е. Co.) Tunesten and the manufacture thereof. 
12.184 Jouwsow. Electric switch. | 
13.704 HaMiLTON & Ferranti. Electrical time switches. | , 
14.534 Matuigson. Automatic contact device for use in connection with the overhead 
equipment of electric tramway installations. | | 
Slow-motion devices 


14,625 ELECTRIC AND ORDNANCE AccEssoRIES Co. & COLLINS. 


for use in connection with electric controllers, starting switches. and the like. 
14,766 COMPAGNIE DE L'INDUSTRIE ELECTRIQUE ЕТ MECANIQUE. П speed and 


current regulators for dynamo-electric series machines. 
14.851 ApaMs мес. Со. (Cutler Hammer Mfg. Co.) Controllers for electric motors. 
15.004 Тномзон. Construction of small or pocket electric lamps. 
15,134 Reprup. Magneto-ienition devices for internal-combustion engines. 
15.143 KrosrTERMANN. Arc lamps. (26:6 09.) | 
15.388 THomas. Control of series wound dynamo-electric machines. 
15.414 Cuetstian. Trolley poles for clectric traction on the overhead conductor system. 
15,415 Акт.-Сез. Brown, Boveri вт СЕ. Voltage regulation of dynamo-electric 
alternating current machinery. (10 7 09.1 
15.423 Newton. Dynamo-electric machines for producing constant voltage. 
15,619 Lamport. Automatic electric recording devices. | 
15.695 White. Electrically-controlled ejector vacuum-cleaning apparatus. 
15,710 Quint. Enclosed are lamps of the inverted type. 


15.789 Реснім. Couplings for arc lamps. | ! EET А 
16.360 СевевстАМІ. Wireless-operated electrical sienalling. indicating, or like means. 


(24 2.10.) TURN 
16,486 Paton. Interlocking switch box for electric lighting or power transmission 
cables. 
16,559 CLARKE, CHAPMAN & Co., & McvsEv. Electric transmission means for use as or 


in helm indicators or in telemotor arrangements for stecring-gear and the like. 

17.690 AsHwortH. Trolley Poles for electric tramways. | , 

18.136 VERITYS, LtD., & Pipkin. Electrical heaters or stoves of the radiator kind. 

18,217 Stevenson & У/палАмз. Raising and lowering arc lamps or other fittings sus- 

pended in central carrier frames. | | 

18,969 Hiccins. (Hierins.) Electrolytic reduction of organic bodies. | , 

19,182 ELECTRIC & Окрчамсе Accessories Co. & Сошамз. Electrical switches. 
(Addition to 24,373 09.) | | 

19,525 Вксокз & Атѕтом. Electric contact breakers for us? in connection with the 
lgnition systems of internal-combustion engines. 

19,729 JoHN & Berry. Galvanic battery. 

21.194 KIRKLAND. Power systems employing prime movers. 

22.717 Мисн. Speed regulation of induction motors. (1:10:99, addition to 12,325/08.) 

22.777 МАЗУР. Electric furnaces and the manufacture of steel. (2 10/09.) 

23,536, DUE oi for protectine the ears and trolley-wire on electric railways and 

, ramways. (Cognate application, 25 462/10.) 

24.238 Hirst & ARgcHER, Electric heating apparatus. 

24,421 Ѕмітн, (Huth,) Receiving method for wireless telegraphy. 


25,012 Sgrrow-JowES. (Oesterreichische Daimler-Motoren 
head conductor electric-traction systems. 
25,634 Ѕснмірт. Self-regulating arc lamps for projection. 
26.045 KRANNICHFELDT. Producing electric incandescence bodies. 
26.836 FiBgLD & FERRANTI LiMITED. Electric heaters. 
27.176 ArozNANsKI. Electric accumulator plates. 
27.407 RoscuLET & ConsTANTINESCU. Vapour incandescent lamps. | 
27,652 ALwiES. Street or station indicators for electric trains, tramcars, and the like. 
(26:11 :09.) 
28.177 Juston & Вомг11. Maeneto-electric current generators. (10/3/10.) 
28,246 GRAY. Governing or controlling devices for dynamos. 
28,320 Ray. Guide-sheaves for ships’ telegraphs and the like. —. 
28.724 FRANKENBURG & Sons, Lro., & FLEMING. Electric lighting. | | 
29,727 Скомртон & Co., MCFARLANE, Burce & WiLLiAMs. Controlling electrically- 
operated drivine systems. 
29.810 Worrr. Automatic distributor for electricity. | 
28,994 FnisBv. Electric-current gauges or apparatus for measuring the strength of 


electric current. 


1911 SPECIFICATIONS. - . 
Ascertaining the position of the current distributor in electro- 


790 SAUERBREY. 
(12/1/10. |j 


magnetic ignition devices for explosion engines. 


1,848 Mowsray. Thermal electric fire alarms. 
2,111 Reisz & Strauss. Relay for undulatory currents. (30/3/10) А 

2.369 Ѕснџг2 & EvERMANN. Homopolar or acyclic dynamo-electric machines. | 
2.632 Bettini & Tost. Antenne of wireless telegraphy and telephony. (10/2/10.) 


3.028 B.T.-H. Co. (G.E. Co.) Mountine of electric conductors more particularly fila- 
ments for incandescent electric lamps. 

3,533 ScHarzL. Electric furnaces. 

5.806 GiRDLESTONE & THoRKELIN. Arc lamps. 

3.859 MazBLLIER. Electric sparking plug. (17:2 10.) | 

3.89] KoPTING & MATHIESON Акт.-Свѕ. Enclosed arc lamps. (21 2/10.) P 

3,949 GiRARDEAU. Sender with direct excitation for radiotelegraphic plants. (30/7/'10.) 

4,008 KLuPATHY & BERGER. Apparatus for generating sound-waves and like vibrations 


in water. : | 
‚524 Рытснетт. Electric accumulator boxes. (Addition to 15.425 10.) — — 
‚521 Sumner. Current graduation devices or resistances applicable for clectric lighting 


or heating. 
0,813 Но:тмам. 
(9°4;10.) Е | | 
6,736 and 6.737 Siemens Bros. & Co, & Riser. Fixing and insulating contact 
springs for electrical apparatus. | | : 
6.823 Siemens & HALSKE AKT.-GEs. Recording intervals of time between the passage 
of trains on a track and the speed of the trains. (30/4,10. Addition to 


376:10.) 
7.103 B.T.-H. Co. (G.E. Co.) Boron compounds and methods of producing the same. 
7,511 KRANNICHFELDT. Insulating the twisted ends of electric wires, 


7.668 ALLGEMEINE ELEKTRICITATS Ges. Electric voltage regulators. (26/3/10.) 
8,392 Siemens Bros. Dynamo Works & KogrTGEN. Ventilation of dynamo-electric 


гл > 


Apparatus for manufacturing conduits for underground caoies. 


machines. | | ES 
8,484 Martyn. Bonding devices for electric cables and electric fittings. (Divided 
application on 9,121/10. 23/4/.) | 
9,941 SPEZIALFABRIK FUR ALUMINIUM-SPULEN-UND так Ges. Production of 
electrically insulating layers or coatings on metal. . 
9,942 ALLGEMEINE ELEKTRICITATS-OEs. Coinfreed mechanism. (23/4/10.) | 
10.113 Siemens Bros. Dynamo Werks. (Siemens-Schuckertwerke Ges.) Non-inter- 


changeable electric fuses. | 
10,238 TELEPHON АРРАКАТ РАВЕ!К E. ZwicruscH & Co. Ges. Method of connection of 


lines in automatic telephone exchanges. o 
10,816 CHAMBERLAIN & HcoKHAM, LTD., & JAMES. Electricity motor meters. 


COMPANIES' MEETINGS AND REPORTS. 


em pe 


ABERDEEN SUBURBAN TRAMWAYS CO.—Tbe profit earned during 
the past half-year was £1,445, and the balance at credit of profit and 
loss account is £3,233. The directors ргорсзе to add £1,8C0 to 
renewals and depreciation account and to pay a dividend of 24 per 


cent. for the past year (£780). 


BRITISH (CONTINENTAL ELECTRICITY CO. (LTD.)—The directors 
report for the year ended April 30 states that during the year 179 new 


installations have been connected, while the number of 8 c.p. lamps 
installations Towards the end of the year 


i } iod has been 1.545. 
нь ou illage of Poggio was entered into 


a contract for the public lighting of the v \ | 
on favourable terms, as also a contract to supply power to Кап Remo 


Corporation. After writing off £162. 3s. 4d. deprecíation in respect of 
furniture, tools, meters, &c., and £177. 1s. 4d. depreciation of plant and 
stock, the balance (including amount from last year) is £2,315. 19s. 8d., 
a sum sufficient to pay а substantial dividend on the ordinary shares 
after paying in full the preference dividends due to date. As, however, 
this balance has been temporarily absurbed by further capital expendi- 

growth of the business, the 


ture, rendered necessary by the continued | | 
directors recommend that it shall be again carried forward pending a 


further issue of capital; £171. 133. 14. has heen carried to а suspense 
account pending arbitration in respect of a power contract entered m 
by the company, and the directors anticipate that they will eventual y 
be able to credit revenue account with а su bstantial award; £804.65. 7d. 
has been spent on capital account during the year. 

(BADEN).— The net profit for the past 
vear amounted to 2,300.031 fr. (£92,000), against 2,142,122 fr. (about 
£85,684) in 1909-10, and it is proposed to pay a dividend P | ре! cas 
against 8 per cent. The general conditions of the electrica * Dien 
industry are stated to have been not entirely satisfactory. en ENS 
look is considered good, all departments being well supplied wit n i) 
The technical problems with regard to railway cct can ED 
sidered to have been settled, but it is not thought that any grea z d 
of business will result until some main electrical id Suum d а 
results in working. Brown, Boveri & Co., of а т a Е 
of 4 per cent., the Compagnie Electro- Mécanique (Paris) 10 pe 


: (Mi е the Aktiescls- 
Теспотазю Italiano Brown, Boveri (Milan) 4 per cent., Pes nt hà 
kabet Norsk. Elektrisk & Brown, 


yeri (Christiania) ә nt. Ti 
iN Boveri Works 
parent company has now formed the 


BROWN, BOVERI & CO., AG. 


Austrian Brown, 
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Vienna, having a capital of 44 million kronen, of which 14 million kronen 
are held by the Swiss undertaking. 


GREAT WESTERN RAILWAY C0,—At the recent meeting the chairman 
(Viscount Churchill) stated that powers had been granted to the London 
Electric Railway Co. for the extension of their Baker Street and Waterloo 
line from Edgware-road to Paddington Station, and arrangements were 
being made to put the work in hand at once, while the construction of the 
Ealing and Shepherd’s Bush line would also be proceeded with without 
delay now that the Central London Co.'s bill for the construction of a 
short extension of line at Wood-lane to connect with the authorised Great 
Western line from Ealing to Shepherd's Bush only awaited Royal 
assent. 


JANDUS ARC LAMP & ELECTRIC CO. (LTD.)—At the meeting last 
week the chairman (Mr. E. N. Galloway) moved the adoption of the 
report which recommended payment of a dividend for the past year 
of 10 per cent, and the transfer of £2,500 to reserve. 


KALGOORLIG ELECTRIC TRAMWAYS (LTD.)—Gross receipts for 1910 
amounted to £43,003, compared with £45,266 for the previous year, 
and the net protits were £15,199, against £16,573. The directors 
regret to report the decrease in traflic receipts and nett profits. The 
rush to the Bullfinch district, which took a large number of the mining 
population and considerable money from Kalgoorlie, had its effect on 
the general trade of tbe district and the tramway receipts suffered in 
consequence. The construction of the trans-continental railway is 
likely to be commenced next year, and it is hoped that the completion 
of this line will have a beneficial effect on the prosperity of Kalgoorlie 
by р up the country to the east. Until improved conditions 
are brought about, either by the railway or by the discovery of new 
mines, no increase in traffics can be expected. In the meantime every 

ssible effort is being used to reduce working expenses. During the 
year 624,790 car-miles were run, against 651,212 in 1909, and 2,798,216 
passengers, against 2,955,411, were carried. "The earnings per car- 
mile were 16:45d., against 17:16d. in 1909, while expenses per car-mile 
amounted to 10'124d., against 10 29d. The expenses per cent. of 
earnings were 61:57 per cent., against 59°99. 

NORTH-EASTERN RAILWAY CO.— At the meeting last week the ehair- 
man announced that the question of the electrification of the Shields to 
Newcastle line was receiving attention. 


PERTH (W. AUSTRALIA) ELECTRIC TRAMWAYS (LTD.) —Gross receipts 
for 1910 amounted to £68,790, compared with £74,649 for 1903 ; the 
profit was £26,702, against £350,161. "This decrease was due to the 
strike of motormen and conductors in July and August. The strike 
was the result of an application to the Arbitration Court by the men, 
at the instance of professional agitators, who, when the award was 
obtained, put an interpretation upon it which induced the men to 
make unreasonable claims upon the coinpany, which were resisted ; 
the men again appealed to the Court, and not being satisfied with its 
decision, elected to strike. 

The question of the purchase of the company's undertaking, either 
by the City Council or by the State, hay been a matter of local dis- 
cussion. The board, therefore, deemed it wise to fortify themselves 
with the beat legal and technical advice on the concessions and agree- 
ments, with the result that they are satistied that the position of the 
company is а strong опе. The feeling in Perth is that the tramway 
undertaking should be &cequired either by the City Council or by the 
State and the latter view appears to predominate. The directors 
have iutimated to the Mayor that they would advise the shareholders 
to accept £500,000. From the shareholders’ point of view it would be 
better if the company were allowed to work the tramways for the full 
period of 29 years, but in view of the pressure of public opinion, the 
directors have every reason to believe that a definite offer to purchase 
will be made in the near future. After paying debenture interest, &c., 
and adding £1,056 brought forward, £10,054 was available. The 
preference dividend absorbed £6,000, and the directors recommend 
payment of a dividend on ordinary shares at the rate of 2} per cent., 
£2,50). £1,090 is placed to rezerve and the balance (£554) carried 
forward, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ARDROSSAN AND SALTCOATS ELECTRIC LIGHT AND POWER CO. (LTD.) 
7.929 Reg. in Edinburgh Aug. 11, capital of £20,000 in £1 shares, to 
carry оп the business of an electric light, power and heat supply com- 
pany. First directors: G. Balfour and А. H. Beatty. Reg. office : 
63. Castle-street. Edinburgh. 


SKELMORLIE ELECTRIC SUPPLY CO. (LTD.) (7.960)—Reg. in Edin- 
Burgh Aug. H capital £10,000 tn £10 shares, to acquire the business of 
the Skelmorlie Electrical Supply Со. Private company. 

THOMAS В. CARPENTER (LTD.) (117.900)—R»g. Aug. 17, capital 
£35,000 in £1 shares. to carry on 1n Birmingham or elsewhere the business 


of manufacturers of and dealers in chandeliers, electric light and gas 
fittings, &e. Private company. T. R. Carpenter is first director, 


WHITFIELD FAN CO. (LTD) (117,321)—Reg. Aug. 18. capita] £2.00 
in £1 shares, to carry on the business of electrical, ventilating. mecha. 
nical and heating engineers, manufacturers of electric and belt-driven 
fans, &c., to acquire the business carried о n at Shipley (Yorks) as the 
Whittield Fan Со. First directors: J. Whitticld, J. Bolton and J. 

j Bailey. 


STATUTORY RETURNS. 


ANCHOR CABLE CO. (LTD.)—In return to June 6 capital is £250,000 
in £10 shares. 6,500 shares taken пр. £10 per share called up on 4.600 
and £5 per share on 1.500. £53,500 paid. £4,000 considered as paid on 
409. Mortgages and charges: £50,000. 


| BRITISH ELECTRIC AUTOMATIC MACHINES (LTD.)— Return to July 28 
gives capital as £150.00) in 200.000 preference and 400.000 ordinary 
shares of да. each. 30.009 preference and 5.280 ordinary shares taken 
up. 28. per share called up on 10,000 and 13. per share on 20.000. 
£3.259 paid. leaving £241 in arrears. £1.320 considered as paid on 
5,280 shares. Mortgages and charges: Nil. 

ELECTRICITY SUPPLY CO. FOR SPAIN! (LTD.)— According to return 
to July 4 capital is £105,090 in 20,000 preference shares of £5 each and 
19,900 ordinary and 100 founders’ shares of 5s. each. 17,330 preference, 
19,900 ordinary and 100 founders’ shares taken up. 5s. per share called 
up on 19,900 ordinary. £4,975 paid. £86,675 considered as paid on 
17,330 preference and 100 founders. Mortgages and charges: 
£131,400. 

ELECTROMOTORS (LTD.)—According to return to June 1, capital is 
£50,000 in £1 shares. 42,370 shares taken пр. £1 por share called up. 
£39,195. 4s. paid, leaving £3,174. 16s. in arrears. Mortgages and 
charges: Nil. 

EUROPE AND AZORES TELEGRAPH CO. (LTD.)—According to return to 
July 12 the capital is £202.00) in £10 shares. All shares taken up. £10 
per share called up on 14.432. £144,320 pud. £55,680 considered as 
paid on 5.563. Mortgages and charges: Nil. | 

HESWALL ELECTRIC LIGHT CO. (LTD.)—In retura to May 31, Ш. 
capital is £1.500 in £1 shares. 1,225 shares taken ир, £l por share 
called up. £1,225 paid. Mortgages and charges: Nil. 

GORSEINON ELECTRIC LIGHT CO. (LTD.)—Return to June 3 gives 
capital as £4,000 in £} shares, 2.000 shares taken up. £1.998 paid. 
Mortgages and charges: £800, 


MORTGAGES AND CHARGES. 


DAWLISH ELECTRIC LI3HT AND POWER CO. (LTD.)—Debenture dated 
July 25. 1911. to secure £2,000, charged on company's undertaking and 
property, present and future, including uncalled capital, Holders: 
The Capital & Counties Bank. 


— -- 


CITY NOTES. 


— 


MEMORANDA (Aug. 241.—Back rate 3 per cent. (March 9, 1911.) 
Price of silver, 21:4. per oz. Consols 784—783 for money and for 
accoun*. Consols Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 23 and Sept. 12; Licked Daya, Aug, 30 and Sept. 13; 
Pay Days, Aug. 31 and Sept. 14; Mining Shares Carry Over Days, 
Aug. 28 and Sept. 11. 

Priors or Metais (London).—Copper, cash, 564 ; three months, 57. 
Lead, English, 143 —14:; Foreign, cash, 44; three months, 14 
Spelter, 2714—28. “in, English, 191—193; Foreign, cash, 1893; three 
months, 187. Jron, Cleveland, cash, 47/6, three months, 48/4. 


BAHIA TRAMWAY, LIGHT AND POWER CO. & CIE. D'ECLATRAGE DE 
BAHIA.—'I'ne earnings of thes» companies for July were £14,007 (increase 
£166). The aggregate from Jan. Г is £91,533 (increas? £14,004). 

KALGOORLIE ELECTRIC TRAWWAYS (LTD. )—Traffic receipts for July 
were £3.02) Aggregate from Jan. | £23,784. 

MACKAY COMPANIES.—The regular quarterly dividend of 1 per 
cent. on the preferred shares and the regular quarterly dividend о 1} 
per cent, on th» common shares in the Mackay Companies vill е pal 
on Oct. 2 to shareholders of record as they appear at the close о 
bnsiness Sept. 9. The transfer books will not be closed. 


MADRAS ELECTRIC TRAM WAYS, 190% (LTD.)—T raflic receipts for ad 
fortnight ended Aug. 15 were R.2.2019 (inereas?. R.2,161). Aggregat 
from Jan. 1 R.320.565 (increas R.27,913). 


STEWARTS & LLOYDS (LTD).—'l'he directors have declared irs 
dividends for the half-year ended June at the rate of 6 per cent. 0n 
preference and 10 per cent. on the preferred ordinary shares. 


STOCK EXCHANGE NOTICES. —The Stock Exchange Committe e 
ordered £200,000 5 per cent. first mortgage debentures of the лоно i 
Tramways Co. (Lt1.) to b» quoted in the otticiallist. The Committee d 
been asked to grant quotations to a further issue of 37.900 £1 Мая 
ordinary and 227.011 £1 7 per cent. preference shares of Marcon 
Wireless Telegraph Co. (Lt). 
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ONCE more the members of the British Association are 
gathered together, and this time the meeting takes place 


-at Portsmouth. Sir WILLIAM Ramsay in his Presidential 


Address on Wedn sday evening dwelt, among other 
matters, on the husbanding of our coal supply. The 
prominence given in the daily Press to his Address should 


‘certainly result in greater attention being devoted to 


this important subject. Yesterday the various sections 
met to hear their respective Chairmen’s addresses. The 


number of members of all classes attending this year’s 


meeting is returned as 1,200, and if only by reason of the 
proximity of the dockyards and Southsea the occasion will 


certainly be enjoyable. Of late years there has been a 
falling-off in the quality of Papers read and the reasons are 
not far to seek, but it is to be hoped that this year will 
see a welcome revival. | 


In his address to Section A, Prof. H. Н. Turner pleads 
for the amateur, but his conception of the amateur is not 
that generally held by the man in the street. As a rule 
the amateur is a person of whom it may be said that “а 
little learning is a dangerous thine.” By the professional 
he is regarded with something akin to contempt, and be- 
cause of the old rule that a thing which costs nothing is 
not worth having, his advice is seldom sought and still 
more seldom taken. Amateur engineers, doctors, lawyers, 
and even sailors and soldiers, we always have with us, but 
generally they are not to be compared with the professional. 
Prof. TURNER'S amateur is, however, quite a different crea- 
ture. His amateur is the man who, with no pay and often 
with no hope of reward, gives up his time and means to 
the prosecution of research. If this is the true meaning 
of the word, then it can only be said that there would be 
little progress if it were not for the amateur, and that 
everything possible should be done to encourage him. . 

` —— 

Supply Stations and Strikes. = a | 
ATTENTION was called in our Notes last week to the 
necessity for legislation in connection. with breaches of 
contract by workmen engaged iu electricity supply and 
kindred industries, and although something will. un- 
doubtedly be done in this direction, yet time must 
necessarily elapse before any proposals can be embodied 
in an Act of Parliament. In the meantime the danger 
remains, and no one will dispute that it is very real. 
Since, moreover, legislative precautions for dealing with 
such an emergency are, according to present indications, 
not likely to prove a complete solution of the problem, 
it behoves electric supply authorities, and particularly 
municipalities, to take steps whereby continuity of supply 
shall be maintained in the event of а sudden stoppage of 
work by employés. 


— 


—— 
THE citizens of Liverpool, profiting by experience, have 
enrolled a number of volunteers who are prepared to come 
forward in an emergency and take up various duties in 


much the same way as was done by certain public-spirited | 


persons during the recent strike. This example is com- 
mended to the notice of supply authorities, who, by 
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following it, would thus be in a position to fulfil their 
obligations to the publie, for а time at all events, and 
incidentally would place themselves in а inuch stronger 
position than they have ever held before. . Since, also, the 
supply of fuel is liable to be seriously interfered with, 
even at 24 hours' notice, as in the recent railway strike, 
greater attention will doubtless be paid in future to main- 
taining a larger storage of coal. If reports in the daily 
Press are correct, many electric supply stations would 
have been in difficulties if the dislocation of railway 
traffic had occurred during the winter months. 

Electricity Supply at Glasgow. 

IN analysing last week the accounts of the Glasgow Cor- 
poration Tramway Department we set out in detail the 
various items in the tot] cost of generating the electrical 
energy supplied to the ears. It is interesting to compare 
these figures with those contained in our analysis, on 
another page of this issue, of the accounts of the Corpora- 
tion’s electric supply undertaking for the year ended May 
dist last. These accounts show that the undertaking is 

making excellent progres3, nearly 1,700 new consumers 
having been obtainel during the past 12 months, whilst 
the sales of energy to private consumers have increased by 
4l million units. The low charges for current have, 
doubtless, done much to popularise the use of electricity 
and to bring about the above result, aud in this connection 
domestic consumers, who for some time have obtained 
eurrent for lighting at 3d. per unit, can now have energy 
for cooking, heating, &с., at 14. per unit without the 
inconvenience of separate wiring, This scheme was only 
introduced last October, but bv May of the present year 
it had been adopted Бу 300 consumers. Another feature 
of the supply is that no less than 7 million units, out of 
a total of 39 million sold to private consumers, were 
supplied at 3d. per unit. . 
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IN regard to the cost of generation, it will be noticed 
that salaries and wages are 0:094, per unit sold and 
per unit sent out respectively i in the case of the electric 
supply and the electric tramway power stations; whilst 
the cast of oil, waste, water, &e., is 0-Uld. аз ае 0:024. 
in the two cases. 16 is also interesting to observe 
that the cost of fuel is 019d. with a 19:8 per cent. load 
factor in the case of the electricity undertaking, and 0:13d, 
with a 297 per cent. load factor in the tramway power 
station; whilst tlie interest on the capital outlay 13, per 
unit, ap, roximately inversely proportional to the load 
factors, as might be expected. The tramway report states 
that the total cost of the tramway supply, including depre- 
ciation, 15 1:174. рег unit sent out to sub-stations ; $0 that, 
in view of the above figures, advocates of separate power 
stations would have difficulty і lu proving any ezonomy from 
that arrangement, althouga local circumstauces might 
sometimes point to its desirability. 


The Education of Engineers. 

Ir there was one thing that the recent Education Con- 
ference made clear it was the extraordinary diver rsity of 
opinion that exists between teachers and engineers: as to 
the best method of trainiuz men for the profession of 
It 15 unfortunate that this should be 30, for 
it must cad to uncertainty in the miuds of parents w 
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desire that their sons shall become engineers. In this 
connection we publish on another page of this issue & 
short account of the courses provided at Faraday House. 
These courses possess three great advantages: they 
are not designed to prepare the student for a particular 
degree, but rather to teach him the general principles of 
engineering; they provide an equal mixture of sound 
theor - tical and practical training; and they give good 
promise of employment, as soon as he leaves the insti- 
tution, to a student who has passed through them 
meritoriously. The training given appears to be eminently 
suited to the end it is desired to attain, and it is refreshing 
to know that such an institution can be successful, even 
though it does not indulge in the fascinating pastime of 


degree- hunting. 
a »—9--9—«] —— ——— ——— 


* Elektrotechnische —Zeitsehrift."— The offices 


journal have been moved to Berlin W. 9., Linkstrasse 23/24 


Electric Traction in Norway.— 
the Committee on the electrification of Norwegian Railways 
states that a large amount of money can be saved by applying 
electric traction to the new lines which are being constructed. 
The only actual railway project imminent is the conversion of 
the Cliristiania-Drammen railway, but several private lines are 
already electrified. The general report of the Committee 18 in 
favour of a complete investigation into the whole question of 
converting the Norwegian lines. In view of the conversion of 
the railways, a large international combination of water-power 
installations in Scandinavia has recently taken place, with à 
capital of £2,000,000, in which three well-known, German 
electric manufacturing firms are interested. 


The Danger of Imperfect Earth Connections.— While the: 
importance of earthing second згу circuits in order to render 
them safe against the possibility of accidental connection with 
high-tension wires is fairly understood, there is perhaps an in- 
sufficient appreciation of the. necessity for having earth connec- 
tions in perfect condition. A poor earth connection Is: worse 
than none at all on account of the sense of false security which it 
inspires. Whenever there is a connection between high-ten- 
sion lines and ordinary lamp circuits there is à dangerous con- 
dition, owing to the possibility of some; person ’s body 
completing the connection between the high-tension lines and 
earth. The possibility of such accidents is increased when in 
addition to the accessible lamp. cords and switches there 18 
added an earth wire running down a pole to an imperfect earth, 
the wire being exposed so that it is possible for persons OF 
animals to come in contact with it. The `* Electrical World” 
points out that earth rods or plates in dry, sandy or rockv soll 
are of very uncertain valué and should not be depended upon. 
Wherever possible, earth connections to water- -pipes should be 
secured. The ineffectiveness of earth connections in dry, 
sandy. rocky soil has been many times tested, and a most de- 
plorable practical test of the poor quality of such connections 
was recently made on a system operating in northern Michigan. 
The company earthed its sec ondary wires to a guy wire, the 
anchor of which was thought to be buried in the ground far 
enough for a good earth connection to be secured. An 
accidental connection between hich-tension and low -tension 
wires occurred, therehy rendering the guy-wire earth connec 
tion alive, owing to there being insuflicient. contact with moist 
earth to cause the fuses on the h'gh-tension line to open. А 

calf was killed by coming in contact with the guy wire. 
Veterinary surgeon coming along later to investigate the condi- 
tion of the calf leaned against the guy wire and was also killed. 


Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 
July 8, 1903 ... — 

Mav 25, 1910 "er 

ee Шу 11. 1901. ... = 
ич КОСУ Aug. 18, 1911 ... = 
Koten .u--Grand Bassam ...... Aug. 23, 1911 oe 
Saigoa - Pontisuak,.,............ Ang. 25, 1911 Aug. 24.1911 


of this 


ооо -ь. ооо =з 


teese., о оь. ао е 


А recently issued 09 of 


—4 


a — ee и ба 


—— 


Ше [т 


of this ss; 


Раги - 


Vl: hm 
fran 
ral pta 
SB ut ST. 


the following :— 


й Abstracts of this address, of the address of Prof; H. H. Turner to 


: Walker to Section B (chemical) are given in this i issue. 
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Military Telegraph Service during the Franco-German War. H9 
gained the cross of the Legion of Honour on the Battlefield of St- 
Privat, near Metz. After the war he became Inspector of Tele- 
graphs at Besangon and later become Chef de Bureau at the Central 
Telegraph Administration in Paris. He was French delegate to the 
International Telegraph Conference of London (1879) He was 
appointed Secretery to the Internationel Telegraph Bureau at Berne 
in 1885, and took а prominent part, as Secretary General, in the 
International Telegraph Conferences of Berlin (1885), Paris (1890), 
Budapest (1896), and London (1903) Не was appointed Vice- 
Director of the International Bureau in 1897 and retired in 1905. 


А. E. PREDDLE.— Mr. Albert E. Preddle. son of Mr. F. T. Preddle 
Secretary of the Direct Spanish Telegraph Company, died at the 
Eastern Telegraph Company's station at Carcavellos, Lisbon, on 
Sunday, Aug. 27, of typhoid fever. The funeral took place at the 
English eemetery at Lisbon on Aug. 29, the family being represented 
by the Marquis of Villelobar, K.C.V.O., Minister Plenipotentiary 
to H.M. The King of Spain. The deceased was 23 years of age, had 
been at Carcavellos three years, and was greatly esteemed by all 
who knew him for his bright and amiable disposition. 

We wish to be associated with the condolences to Mr. and Mrs. 


Preddle 2nd the family. 


Wireless Telegraphy and Storm Warnings.— The sixth 
‚ annual report of the Meteorological Committee of the Treasury, 
which was issued! recently, states that during the year 
ending March last, 3,955 wireless reports were received from 
Atlantic liners, and were of great assistance to the fore 
caster. On January 28 a message which came to hand 
about noon showed that at 7 a.m. on that day'a deep depres- 
sion was in existence at some distance to the west of Ireland. 
Storm warnings were issued immediately to the west coast of 
Ireland, and in the course of the evening or night strong gales 
were experienced there. #3 
The Hygienic Aspects of Lighting.—In a recent issue of the 
French official gazette “ L'Officiel," it is announced that a com- 
mittee dealing with the hygienic aspects of illumination has 
been appointed by the Minister of the Interior in France. The 
objects of the committee cover a wide ground, including the 
general effects of illumination on health, the framing of simple 
rules as to the best means of applying customary svstems of 
lighting to various industrial operations, the nature and causes 
of short sight and impairment of vision, and their connection 
with defective living conditions, the study of methods of 
measuring illumination, &c. — In investigating these different 
questions conjointly the committee should accomplish much 
valuable work. In the past the difficulty has sometimes been 
that recommendations on lighting were made by those inter- 
ested primarily in physiological and hygienic questions, but 
without an adequate knowledge of the measurement of illu- 
mination, or vice versa. It is therefore satisfactory to observe 
that this committee receives the support of a number of promi- 
nent authorities on hygienic matters, gas and electrical engi- 
neers, inspectors of factories and others interested in various 


aspects of industrial lighting. 


PERSONAL NOTES. 


Sir Willism Crookes, O.M., F.R.S., begs his friends to accept his 
grateful thanks for kind inquiries during his serious illness, and 
hopes before long to reply personally to their letters, which are too 
numerous to admit of immediate attention. 

Mr. Wm. G. Hunter notifies us that he has resigned his —€— as 
advertising maneger of the incandescent lamp department of the 
British Thomson- Houston Co., and isatliberty to enter into negotia- 
tions with any electrical firm. preferably an undertaking marketing 


an electrical incandescent lamp. . 


o id —— — —— — д 


Current Topics. 
Subjects of current interest dealt with in this issue include | 
APPOINTMENTS VACANT AND FILLED. 
Mr. D. Owen contributes an article on “ The Pressure of Radiation. T | — | 


The British Association meeting at Portsmouth opened on Wednes- 
day evening when Sir Wm. Ramsay delivered his presidential address. 


An electrical engineer is wanted familiar with electrical and 
mechanical design of d.c. motors. Applicants must be technical 
graduates and read and speak English. See an advertisement. 


One or two draughtsmen are wanted by a large electrical firm. 
Must be used to switchgear design, &c. See an advertisement. 


An instructor is wanted for classes in telegraphy and telephony 
(Cityand Guild’ syllabus) for the Wimbledon Technical Institute. 
Applications to the Principal, Gladstone-road, Wimbledon. See 


advertisement. 

A competent battery. mechanic, used to erecting and maintaining 
Tudor type secondary batteries, is wanted for South Africa. Com- 
mencing salary £30 per month, with three years’ agreement. Appli- 
cations to the Victoria Falle and Transvaal Power Co., 2, London 
Wall-buildings, London, E.Q See also an advertisement. 

Test room assistants are wanted for adjusting and calibrating a.c. 
and d.c. ammeters, voltmeters and wattmeters. See advertisement. 


A shift engineer is required for the electricity works of the Public 
Works Department of Southern Nigeria for two tours each of 12 
months' residential service, with possible extension. Salary £250, 
rising to £300 per annum. Applications 2t once to the Crown Agents 
for the Colonies, 4. Whitehell-gardens, London, S.W. Further par- 
ticulars are given in ап advertisement. 

An assistant lecturer and demonstrator on physics is required at 
the Battersea (London) Polytechnic. Commencing selary £120 per 
annum. Particulars from the Secretary. 


Section A (mathematical and physical sciences), and that of Prof. J. 


Standard tables for bare copper cables have been. каш һу {һе 
Bureau of Standards, Washington. и 

We give an account of the electrical work carried out at the HE 
Slkalisch- Technische Reichsanstalt during the past year. ` 

We describe the Corcovado electric railway, in the neighbourhood 
of Rio de Janeiro. 

The Faraday Lecture of the Chemical Society was delivered by 
Prof. T. W. Richards, the subject being “ Тһе Fundamental 


We analyse the accounts of the Glasgow Corporation Electricity 
Department for the year ended May 31st last. 

The report on another page of the meeting of Liverpool Electri- 
city Committée is of special interest, and throws a strong light upon 
the action of the tramway men as well as of the electricity depart- 
ment employés during the recent troubles in that city. 

An abstract of the Census of Production for the year 1907 is given 
in another column. 

А report of the proceedings at the meeting of the Association of 
Chambers of Commerce appears in another column. 


Mr. Е. Swarbrick, of Leigh, has been appointed engineer and 
manager of the Galway Electric Co. 

Mr. С. W. Jackson has been appointed chief assistant engineer 

L. E. Езенвженев. —We regret to record the death. at Basle, on , at the Urban Electric Supply Co.'s Grantham electricity works. 
the Ith ult., of M. Louis Emile Eschbecher, ә former vice-direetor | in place of Mr. F. H. Brandreth. Ww ho has been eppointed из resident 
of the Bureau Internetional des s ot the age of 79. M. | mansger of the same company's electricity supply undertaking at 
Esehbiecher was born at Hochfelden in Alssee on August 25. 1832, | Stamford. 
and entered the French "Telegraph. Service in the fifties. He spent Mr. W. J. Carter. senior charge engineer at Oldham Corporation 
severe] years in Algeria in the sixties. supervising the establishment | electricity works, has been appointed chief assistant elcetrical 
of the telegraph system in that country, and joined the French engineer gt Batley electricity works. 
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EDUCATIONAL NOTICES. 


University of St. Andrews.—The 500th anniversary of the founda- 
tion of this University, which will occur this month, will be celebrated 
by the conferring of a number of honorary degrees. The degree of 
Doctor of Laws will be conferred among others upon the following :— 
Dr. E. W. Hobson, F.R.S., of Cambridge ; Prof. H. Lamb, F.R.S., 
of Manchester; Prof. J. J. Larmor. Sec. R.S., of Cambridge; Major 
P. A. MacMahon, F.R.S., of London; Prof. В. Meldola, F.R.S., of 
London; Prof. W. H. Perkin. F.R.S., of Manchester; Prof. W. J. 
Pope, F.R.S., of Cambridge ; Dr. A. Schuster. F.R.S.; Sir J. J. Thom- 
son, F.R.S., of Cambridge ; and Prof. W. Voigt, of Gottingen. 


University College of North Wales.—At this college a systematic 
course of instruction in electrical measurements and practical elec- 
tricity is provided for students proposing to enter the electrical 
engineering profession. The physical laboratory is well equipped 
for practical work and the fee for the ordinary course is £17. 13. per 
session. The next session commences in October. 


University of Manchester.—Prospectuses giving particulars of 
the lectures and laboratory courses in physics. preparing for both 
the ordinary and honours degrees, wil! be forwarded on application 
to the Registrar. Prof. Rutherford will meet intending students on 
Oct. 3. 


University College, Nottingham.—The engincering department of 
the college provides thorough courses of instruction for the London 
University B.Sc. degree examinations and for college and other 
diplomas in engineering and mining. The session begins Oct. 2. 
Prospectus from the Registrar. 


University of Durham.— Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, agriculture, pure science, arts and 
letters. Particulars may be obtained from the secretary, Мг. Е. H. 
Pruen, M.A. 


University of Bristol. —Prospectuses and particulars of the faculties 
-of arts, science, medicine and engineering (civil, mechanical, elec- 
trical and motor car) and of the secondary training department, day 
training colleges, evening classes, halls of residence, scholarships and 
bursaries will be sent on application to the registrar, Mr. James 
Rafter. The session in the faculty of engineering commences Sept. 
15 and in faculties of arts, science and medicine on Oct. 2. 


University of London, University College.—The new session com- 
mences on Monday, Oct. 2. There are complete courses of study, 
extending over three years, in mechanical, electrical, civil and muni- 
-cipal engineering. Students desirous of entering the faculty of 
engineering, with the view of taking a full degree or diploma course, 
must have passed the matriculation examination, or some other 
examination accepted in its stead. There are also special diploma 
courses, and provision is made for post-graduate work and research. 
Intending students should communicate with the Provost as soon as 
possible, and full particulars may be obtained on application to the 
secretary, Mr. Walter W. Seton, M.A., Gower-street, W.C. 


| b dpi 

University of London, King's College.—Complete courses of study, 
extending over three or four years, are provided by this college in 
-civil, mechanical and electrical engineering for engineering degrees of 
the University of London, and for the diploma and certificate of the 
college. The four years’ course provides, in addition to the academie 
training. opportunity for practical training in works. Full informa- 
tion may be obtained from the Dean or the Secretary, King’s College, 
Strand. London, W.C. 


City and Guilds Technical College.— This college provides a scien- 
tific training for students preparing to become electrical and mecha- 
nical engineers or chemists, and for engineering pupils who desire to 
supplement their practical training by а two years' course of instruc- 
tion in the principles of engineering science.  'lhere are also 
arrangements for three-year courses in engineering. Particulars 
at the college, Leonard-street, City-road, London, E.C., or from the 
City and Guilds of London Institute, Gresham College, Basinghall- 
street, London, E.C. 


Glasgow and West of Scotland Technical College.—The diploma 
of the eollege is granted in the departments of civil, electrical and 
mechanical engineering. mining, naval architecture, chemistry, 
metallurgy, mathematics and physics, building and textile manu- 
factures. ‘The courses of study usually extend over three sessions, 
and holders of the diploma are eligible for the degree of B.So. in 
engineering of the University of Glasgow, after attendance for at 
least one session at prescribed university classes. The laboratories 
are well equipped, and facilities for research are afforded in the 


departments of physics, electrical engineering, chemistry, metallurgy, 
mechanics, &c. The preliminary examination begins on Sept. 18, 
and names of candidates must be sent in by Sept. 1. The day classes 
begin Sept. 26 and the evening classes Sept. 21. Calendar (by post 
15. 4d.) and prospectuses (gratis) will be sent on application to the 
Director. 

The calendar for the 116th session (1911-2) has just been issued, and 
shows how complete are the arrangements made for day and evening 
instruction at this college. There are full courses in mathematics, 
natural philosophy, the principles of engineering. chemistry, and various 
science and commercial subjects, &c. The calendar gives particulars of 
fees, bursaríes and scholarships, examinations, &c., as well as interesting 
information regarding the history and development of the college, which 
has done much for technical education in Scotland. 


City of Bradford Technical College.—At this college there are full 
day courses qualifving for the college diploma in civil, mechanical 
and electrical engineering. The next session commences Sept. 18. 
The new power house, especially arranged for experimental and 
educational work, will be opened during the session, and the equip- 
ment of the electrica] engineering laboratories and machine room 
has also been considerably extended and brought up to date. Calen- 
dar, containing particulars of all courses, on application to the 
director of education, Mr. А. C. Coffin. 


Northampton Polytechnic Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engineering, and in electro-chemistry will commence on Oct. 2, and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. The courses for mechanical 
and electrical engineering include periods spent in commercial work- 
shops, and extend over four years, and they also prepare for the 
degree of B.Sc. in engineering of the University of London. There 
are also full and partial day courses in technical optics. Partioulars 
from the Principal, Dr. R. Mullineux Walmsley. 


South-Western Polytechnic Institute.— This institute provides а 
complete three-years' course, leading to a diploma or university 
degree, ir electrical engineering. А four-years' course is held in the 
evening. Separate courses of lectures and practical work are given 
in elementary, intermediate and advanced electrical engineering, 
electrieal design, a.c. and polyphase currents, wiring and fitting, &c. 
Particulars from the Secretary, Manresa-road, Chelsea, S.W. 


Goldsmith's College (University of London).—At this college com- 
plete evening courses of instruction are provided in mechanical, 
electrical and constructional engineering, land surveying, fitting and 
machining, pattern-making and smithing. Students are prepared 
{ог the London University degree of B.Sc. in engineering, for the 
examinations of the Institution of Civil Engineers, Board of Educa- 
tion, and City and Guilds of London Institute, &с. Particulars 
from the Warden of the College, New Cross, S. E. The new session 


commences on Monday, Sept. 25, and enrolling will begin on the 
18th inst. | 


Sunderland Municipal Technical College.—We have received а 
prospectus of the day classes at this college and also pamphi 
giving particulars of the evening courses in electrical and mechanical 
engineering, naval arohitecture, building construction, mathematics 
and physics, chemistry, &c. The courses of instruction cover three 
years and prepare for the B.Sc. degree in engineering. 


Merchant Venturers’ Technical College, Eristol.—We have received 
a copy of the new calendar for this College, and note that the 
Faculty of Engineering of the University of Bristol (which is provided 
and maintained in the College) has arranged with the Institution of 
Civil Engineers for the recognition of the degrees in civil and me- 
chanical engineering as exempting from the examinations of the 
Institution for its associateship, provided that the matriculation 
examination has been passed in the subjects prescribed by the 
Institution. 


ARRANGEMENTS FOR THE WEEK. 


BRITISH ASSOCIATION. 
Friday, September 1st (To-day) to Tuesday, September Sth. 
Meeting at Portsmouth. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued :— 
Head-quarters will be closed for instruction, but will be open for office 
work as under until further orders :— 
Monday to Friday. 10 a.m. to 4 p.m. 
Saturday, 10 a.m. to 12 noon. 
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‘GLASGOW CORPORATION ELECTRICITY SUPPLY: 
Pc ACCOUNTS. | z 


Although the Glasgow Corporation electricity supply under- 
taking does not hand over for the relief of the rates large sums 
of money, as in the case of the Corporation's tramway under- 
taking (the accounts of which we analysed in our last issue), 
it is, nevertheless, in a prosperous condition, and is able to put 
aside a satisfactory sum to provide for depreciation. For the 
year ended May 3186 last this contribution amounted to 
£44,552, or 0-26d. per unit, and the total amount set aside for 
this purpose during the last 10 years is no less than £393,821. 

From our analysis below of the last year's expenditure it 
will be seen that several economies have been effected, as will 
also be gathered from the fact that, whilst the revenue has 
increased by £14,566, compared with last year's figure, the 
working expenses, including management and distribution 
costs, have only risen by £4,109. The excellence of this record 
will be appreciated when it is known that the number of units 
generated increased by 5,826,409. It will be noticed that the 
total cost per unit sold is now 1-23d., as against 1-33d. a year 
ago—that is, it has been reduced by 1154. 

Little need be said about the individual items in the cost set 
out below, but we should like to draw attention to the amount 
of rates and taxes. This was £22,198, or practically double 
the total cost of management ; the charge of 0-13d. per unit 
sold is obviously a serious handicap on the undertaking, and 
under these circumstances it 18 very gratifying to notice that 
it has been found possible to supply no less than 7,021,142 units 
at 44. per unit. 

The total output during the 12 months under consideration 
was 40,823,090 units. Of this, 1,565,895 units were employed 
for public lighting, 193,655 units were sold by contract, 
and 39,063,540 units were sold to private consumers—an 
increase of 4,320,687 units. These 39,063,540 units were 
sold at the following prices :— 


— 


state . that this scheme has--been -adopted- with favourable 
results. The number of consumers already benefiting by this 
scheme is 300. m : 

The total number of consumers at May 31, 1911, was 21,166, 
compared with 19,489 at May 31, 1910, an increase of 1,677 
consumers, or 8-6 per cent. during the year. More consumers 
have indeed been connected than for several years past. 

Аз to the power load, 5,375 motors, of a total horse-power 
of 36,831, are now connected to the mains, 524 of these motors 
having been connected during the past 12 months. 

The maximum demand upon the generating stations last 
winter amounted to 23,524 kw., compared with 21,719 kw. in 
the previous year, the corresponding load factors being 19-8 
and 19-2 per cent. respectively. The Electricity Committee 
mention in their annual report that the fuel account shows that 
the use made of apparatus for ensuring the efficient and 
economical combustion of fuel has been fully justified. For 
the year 1909-10, 4-15 lb. of coal were used per unit generated ; 
this year the figure is 3-47 lb., which represents a saving 
equivalent to 14,910 tons. 

49,071,933 units were generated, 2,314,116 units being used 
on the works, and 5,934,727, or 12-1 per cent., being expended 
in distribution or otherwise not accounted for. Of the above 
total output, 32,356,818 units were generated at Port Dundas 
station, which transmits power at extra high pressure to all 
sub-stations as well as to Pollokshaws-road generating station. 
This latter station generated 16,162,267 units, Kelvinside 
station supplying the remaining 552,848 units. 

We give below an analysis of the expenditure and revenue 
during the year ended May 31, 1911, together with the cost 
per unit sold of each item, the latter figures being also given 
for the preceding year :— 


Per unit sold. 
1910.11. 1909.10. 


* 


Lighting— 
Shops, warehouses, offices, theatres, halls, &c....... 7,939,094 at 31d. 
| » o» ys И 3,822,279 at 34. 
Domestic consumers, churches and public schools.. 1,777,151 at 3d. 
Special lighting eee reer азер Ee нона 1,674,260 at 144. 
» NR TES 40,435 at 2d. 
ээ уу Meee вое оо вое ово а оо вов о ооо оо ово онна оо осо ноне 382 at 14. 
15,253.601 
Power and heating ....... eee 6.206.398 at lid. 
» "Herr 9,172,412 at jd. 
» "c 1,409,987 at ld. 
» Up. овса 1,021,142 at 34. 
23,809,939 
ш 39,063,540 


The following analysis of private consumers' accounts for 
the past year should prove of interest, particularly in connec- 
tion with the figures for the number of consumers of each class 
а year ago. ‘These latter figures are given in brackets :— 


Consumption 
No. Units. 

Consumers under 1 hour of max. demand 3.716 (3.537) ... 118,538 
к 4,  2hours " 2.962 (2.919) ... 2.504.041 

И отв й 1.661 (1.545)... 2.187.929 

Я s a s 35 TO] (605)... 1.476.868 

9 a Му us И К 343 (305)... 1,203.799 

ss over б gs x T 396 (375) ... 2.484.040 
Theatres, halls and sehools. .................. 308 (289)... 1.240.228 
SITE PONAM HAMA RUN 124 (102)... 714.605 
Domestic consumers and churches ......... 6,805 (6.7)... 1.027.403 
uuu AE 2.936 (2.630) ... 23.523.803 
c tcc оз (340) ... 286,076 


—— 


20,720 (19.154) 30,063,540 


It will be noticed that a considerable increase is shown in 
the number of consumers employing. electricity for. heating 
purposes. This is probably due to the scheme, which came 
Into operation in October last. whereby domestic consumers 
can obtain a supply of energy for cooking, heating, &e. at Id. 
per unit without separate wiring. The Electricity Committee 


Generating Costs. 
Fuel rr a — te cecs £32,512 ... O-19d. ... 0-21d. 
Oil, waste, water, Фс... 2.333 ... 0.014. ... 0-02d. 
Salaries and wages at station ............... 14,900 ... 0-09d. ... 0-10d.. 
Repaira and maintenance .................. 9,511 ... 0-064. ... 0-054.. 
Total Generating Costs .................. £59,256 0-354. 0.384. 
Distribution Costs. 
fr eR £3,422 ... 0-02d. ... 0-02d. 
Repairs and maintenance of cables, &с... 5,469 ... 0-03d. ... 0-03d. 
Repairs and maintenance of meters, &с.. 4,038 ... 0-02d. ... 0-02d. 
Total Distribution Costs .................. £12,929 0-07d. 0-074. . 
Management Coste. | 
Salaries ана 56,471 ... 0-04d. ... 0-044. . 
Stationery, printing, &c.,............ — 1,200 ... 0:01d. ... 0-014.. 
General establishment charges ........ ‚... 29,821... 0-02d. ... 0-03d. 
Total Management Costs.................. £11,492 0.074. 0.084. 
Rents, rates and taxes ........................ £22,198 ... 0.134. ... 0-144. 
Attending and repairing public and private 
aM ———€ £3,672 ... 0-02d. ... 0-02d. 
TOTAL COSTS (ez. capital charges) ЕРИ .£109, 547 ... 0:044. ... 0-694 
Capital Charges. : 5 
lj e t £58,005 ... 035d. ... 0-38d. 
DIN KING FUNG ана eer m rp gan 41,142 ... 0-24d. ... 0-264. 
Total Capital Charges ..................... £99,747 0.5094. 0-64d. 
TOTAL COSTS (inc. capital charges) ......... £209,294 ... 1:234. ... 133d. 
Provision for depreciation .................. £44,552 ... 0-26d. ... 0-28d. 
Revenu^. 
Sale of current per meter...........Ls esee. £248,704 ... 146d. ... 1:544. 
Pablie а Иа: 11.752 ... 0-07d, ... боха. 
Kents Of prOporty- дененын де tese ee o ERE 10... баю. ... 0-00d, 
TOTAL REVENUE ......................... £260,526 1534. 1-62d. 
Ва1апсө: Pe £6,680... ООН... ООН 


This balance is placed to the credit of the reserve fund. which 
at Мау 31, 1911, stood at £27 46%, 

During the past vear the capital expenditure amounted to 
£80,833, and the total capital expenditure at Mav 31, 1911, 
less depreciation written off, stood at £1 89,710. 


Imm 
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SIR WM. RAMSAY'S ADDRESS TO THE BRITISH 
mE ` "ASSOCIATION.* 


The world has greatly changed since 1831, the year in which the 
British Association was founded ; the spread of railways and the 
equipment of numerous lines of steamships have contributed to the 
peopling of countries at that time practically uninhabited. More- 
over, not merely has travelling been made almost infinitely easier, 
but communication by post has been enormously expedited and 
cheapened ; and the telegraph, the telephone and wireless telegraphy 
have simplified as well as complicated human existence. Furthermore, 
the art of engineering has made such strides that the question “ Can 
it ре done ? " hardly arises, but rather “ Will it pay to doit?” In 
a word, the human race has been familiarised with the applications of 
science ; and men are ready to believe almost anything, if brought 
forward in its name. 

Education, too, in the rudiments of science has been introduced 
into almost all schools; young children are taught the elements of 
physics and chemistry. The institution of a Section for Education in 
our Association (L) has had for its object the organising of such in- 
struction, and much useful advice has been proffered. The problem 
is, indeed, largely an educational one; it is being solved abroad in 
various wavs—in Germany and in most European States by elabo- 
rate Governmental schemes dealing with elementary and advanced 
instruction, literary, scientific and technical; and in the United 
States and in Canada by the farsightedness of the people: both em- 
ployers and employés recognise the value of training and of origin- 
ality, and on both sides sacrifices are made to ensure efficiency. 

In England we have made technical education a local, not an 
Imperial question ; instead of half-a-dozen first-rate institutions of 
University rank, we have a hundred in which the institutions are 
necessarily understaffed, in which the staffs are mostly overworked 
and underpaid; and the training given is that not for captains of 
industry but for workmen and foremen. “ Efficient captains cannot 
be replaced by a large number of fairly good corporals." Moreover, 
to induce scholars to enter these institutions, they are bribed by 
scholarships, а form of pauperisation practically unknown in every 
country but our own; and to crown the editice, we test results by 
examinations of a kind not adapted to gauge originality and char- 
acter (if. indeed. these can ever be tested by examination), instead of. 
as on the Continent and in America, trusting the teachers to form an 
honest estimate of the capacity and ability of each student, and 
awarding honours accordingly. ad 

"The remedy lies in our own hands. Let me suggest that we exact 
from all gainers of University scholarships an undertaking that, if and 
when circumstances permit, they will repay the sum which they have 
received as a scholarship, bursary or fellowship. It would then be 
possible for an insurance company to advance a sum representing the 
capital value—viz., £7.464,931—-of the scholarships, reserving, say, 
20 per cent. for non-payment, the result of mishap or death. In this 
way a sum of over six million pounds, of which the interest is now ex- 
pended on scholarships, would be available for University purposes. 
This is about one-fourth of the sum of 24 millions stated by Sir 
Norman Lockyer at the Southport meeting as necessary to place our 
university education on a satisfactory basis. A large part of the 
income of this sum should be spent in increasing the emoluments of 
the chairs; for, unless the income of а professor is made in some 
degree commensurate with the earnings of a professional man who 
has succeeded in his profession, it is idle to suppose that the best 
brains will be attracted to the teaching profession. And it follows 
that unless the teachers occupy the first rank, the pupils will not be 
stimulated as they ought to be. 

Again, having made the profession of a teacher so lucrative as to 
tempt the best intellects in the country to enter it, it is clear that such 
men are alone capable of testing their pupils. The modern system of 
** external examinations," known only in this country, and answer- 
able for much of its lethargv, would disappear; schools of thought 
would arise in all subjects, and the intellectual as well as the indus- 
trial prosperity of our nation would be assured. Аз things are, can 
we wonder that as а nation we are not scientific ? Let ше recom- 
mend those of my hearers who are interested in the matter to read a 
recent report on technical education by the Science Guild. 

I venture to think that, in spite of the remarkable progress of 
science and of its applications, there never was а time when mis- 
sionarv effort was more needed. Although most people hive some 
knowledge of the results of scientific inquiry, few, very few, have 
entered into its spirit. We all live in hope thit the world will grow 
better as the years roll on. Are we taking steps to secure the im- 

* Abstract of the Presidential Address delivered by Prot. Sir William 
Ramsay, K.C.B.. D.Sc., F.R.8., to the British Association on Wednesday 


last. 


provement of the race ? I plead for recognition of the fact that pro- - 


gress in science does not only consist in accumulating information 
which may be put to practical use, but in developing a spirit of pre- 
vision, in taking thought for the morrow ; in attempting to forecast 
the future, not by vague surmise, but by orderly marshalling of facts, 
and by deducing from them their logical outcome ; and chiefly in 
endeavouring to control conditions which may be utilised for the 
lasting good of our people. We must cultivate a belief in the “ appli- 
cation of trained intelligence to all forms of national activity." 

The question has often been debated whether the present method 
of conducting our proceedings is the one best adapted to gain our 
ends. . We exist professedly '' to give a stronger impulse and a more 
systematic direction to scientific inquiry." The Council has had 
under consideration various plans framed with the object of facili- 
tating our work, and the result of its deliberations will be brought 
under your attention at a later date. To my mind, the greatest 
benefit bestowed on science by our meetings is the opportunity which 
they offer for friendly and unrestrained intercourse, not merely 


between those following different branches of science, but also with 


persons, who, though not following science professionally, are in- 
terested in its problems. Our meetings also afford an opportunity 
for younger men to make the acquaintance of older men. Iam afraid 
that we, who are no longer in the spring of our lifetime, perhaps from 
modesty, perhips through carelessness, often do not sufficiently 
realise how stimulating to a young worker a little sympathy can be ; 
a few words of encouragement go a long way. I have in my mind 
words which encouraged me as a young man, words spoken by the 
leaders of Associations, now long past—by Playfair, by Williamson, 
by Frankland, by Kelvin, by Stokes, by Francis Galton, by Fitz- 
gerald and many others. Let me suggest to my older scientific 
colleagues that they should not let such pleasant opportunities slip. 

After referring by name to distinguished members of the Associa- 
tion who had died since the last address was delivered, the President 
proceeded to give an account of ancient and modern views regarding 
the chemical elements. He dealt with the theories held by the Greeks, 
by Boyle. by Stahl and his phlogiston theory, by Lavoiser, Dalton and 
Davy. Indeed, in those days the ancient idea of the unitary nature 
of matter was held to be highly probable, and much work on this 
hypothesis was done by Liebeg. Redtenbacher, Dunn, Dóbereiner 
and Newlands, and at a later date by Meyer and Mendelceft. 
By this time it might have been supposed that our knowledge of the 
elements was practically complete, but the discovery of radio- 
activity by Becquerel, and the work of the Curies, Rutherford and 
Soddy hive indicated the existence of no fewer thin 26 elements 
hitherto unknown, and of these radium is found to be unstable. Now, 
stability was believed to be the essential characteristic of an element. 
Radium disintegrates and gives off radium emanation and helium. 
The former in its turn disintegrates much more rapidly than radium 
with the evolution of helium, and what is left goes through a series 9 
changes until it finally becomes radium F or polonium, which itself 
disintegrates into an unknown metal, possibly lead. 

For the first time we have accurate knowledge as to the descent of 
some of the elements. Supposing the atomic weigh’ of uranium to 
certainly 239, it may be taken as proved that in losing three atoms of 
helium, radium is produced, and, if the chinge consists solely 1m the 
loss of the three atoms of helium,.the atomic weight of radium must 
necessarily be 227. But it is known that 8-rays, or electrons, 816 
also parted with during this change; and electrons hive weight. 
How many electrons are lost is unknown; therefore, although the 
weight of an electron is approximately known, it is impossible to 387 
how much to allow for in estimating the atomic weight of radium. 
But it is possible to solve this question indirectly by determining 
exactly the atomic weights of radium and of uranium ; the difference 
between the atomic weight of radium plus 12, i.e., plus the weight of 


three atoms of helium, and that of uranium, will give the weight of — 


the number of electrons which escape. Taking the most probable 
numbers available—viz., 239-4 for uranium and 226-8 for radium— 
and adding 12 to the latter, the weight of the escaping electrons would 
be 0-6. 

The correct solution of this problem would in great measure clear 
up the mystery of the irregularities in the periodic table, and woul 
account for the deviations from Prout’s Law, that the atomic weights 
are multiples of some common factor or factors. I also venture to 
suggest that it would throw light on allotropy, which in some cases at 
least may very well be due to the loss or gain of electrons. accom. 
panied by a positive or negative heat-change. Incidentally, this 
suggestion would afford places in the periodic table for the somewhat 
overwhelming number of pseudo-elements, the existence of тия 
made practically certain by the disintegration hypothesis. Of the 2 
elements derived from uranium, thorium and actinium, 10. which 
are formed by the emission of electrons alone, may be rogarded as 
allotropes or pseudo-elementa ; this leaves 16, for which 1 6 or 17 


tate 
i 
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gaps would appear to be available in the periodic table, provided the- 


reasonable supposition be made that a second change in the length of 
the periods has taken place. It is above all things certain that it 
would be a fatal mistake to regard the existence of such elements as 
irreconcilable with the periodic arrangement, which has rendered to 
systematic chemistry such signal service in the past. 

Attention has repeatedly been drawn to the enormous quantity of 
energy stored up in radium and its descendants. That in its emana- 
tion, niton, is such that if what it parts with as heat during its disin- 
tegration were available, it would be equal to three and a half million 
times the energy available by the explosion of an equal volume of 
detonating gas—a mixture of one volume of oxygen with two volumes 
of hydrogen. The major part of this energy comes, apparently, from 
the expulsion of particles (that is, of atoms of helium) with enormous 
velocity. It is easy to convey an idea of this magnitude in a form 
more realisable by giving it a mechanical turn. Suppose that the 
energy in a ton of radium could be utilised in 30 years, instead of 
being evolved at its invariable slow rate of 1,760 years for half-disin- 
tegration. it would suffice to propel a ship of 15,000 tons, with engines 
of 15,000 н.р., at the rate of 15 knots, for 30 years—practically the 
lifetime of the ship. To do this actually requires a million and а 
half tons of coal. | 

It is easily seen that the virtue of the energy of the radium con- 

sists in the small weight in which it is contained ; in other words, 
the radium-energy is in an enormously concentrated form. I have 
attempted t» apply the energy contained in niton to various purposes ; 
it decomposes water, ammonia, hydrogen chloride and carbon 
dioxide, each into its constituents ; further experiments on its action 
on salts of copper appeared to show that the metal copper was con- 
verted partiallv into lithium, a metal of the sodium column ; and 
similar experiments, of which there is not time to speak, indicate that 
thorium, zirconium, titanium and silicon are degraded into carbon ; 
for solutions of compounds of these, mixed with niton, invariably 
generated carbon dioxide; while cerium, silver, mercury and some 
other metals gave none. One can imagine the very atoms them- 
selves, exposed to bombardment by enormously quickly moving 
helium atoms, failing to withstand the impacts. Indeed, the argu- 
ment 4 priori is a strong one ; if we know for certain that radium and 
its descendants decompose spontaneously, evolving energy. why 
should not other more stable elements Чесотрозе when subjected to 
enormous strains ? | 

This leads to the speculation whether, if elements are capable of 
disintegration, the world may not have at its disposal a hitherto un- 
suspected source of energy. И radium were to evolve its stored-up 
energy at the same rate that gun-cotton does, we &hould have an 
undreamt-of explosive; could we control the rate we should have а 


useful and potent source of energy, provided always that a sufficient 


supply of radium were forthcoming. But the supply 18 certainly a 
very limited one ; and it can be safely affirmed that the production 
will never surpass half-an-ounce a year. If, however, the elementa 
which we have been used to consider as permanent are capable of 
changing with evolution of energy ; if some form of catalyser could 
be discovered which would usefully increase their almost inconceiv- 
ably slow rate of change, then it is not too much to say that the whole 
future of our race would be altered. 

IÑ The whole progress of the human race has indeed been due to 
individual members discovering means of concentrating energy, and 
of transforming one form into another. Great progress has been 
made during the past century in effecting the conversion of one form 
of energy into others, with as little useless expenditure as possible. 


The middle of the nineteenth century will always be noted as the 
beginning of the golden age of science; the epoch when great 
generalisations were made, of the highest importance on all sides, 
philosophical, economic and scientific. Carnot. Clausius, Helmholtz, 
Julius Robert Mayer abroad, and the Thomsons, Lord Kelvin and 
his brother James, Rankine, Tait, Joule, Clerk Maxwell and many 
others at home, laid the foundations on which the splendid structure 
has been erected. That the latent energy of fuel can be converted 
into energy of motion by means of the steam engine is what we owe to 
Newcomen and Watt; that the kinetic energy of the flywheel can be 
transformed into clectrical energy was due to Faraday. and to him, 
too, we are indebted for the re-conversion of electrical energy into 
mechanical work ; and it is this power of work which gives us leisure, 
and which enables a small country like ours to support the popula- 
tion which inhibits it. 
№ We have in this world of ours only a limited supply of stored-up 
energy ; in the British Isles a very limited one—n^mely, our coal- 
fields. The rate at which this supply is being exhausted his been 
increasing very steadily for the last 40 years, аз anyone can prove by 
mapping the data given on p. 27, table D, of the General Report 
of the Roval Commission on Coal Supplies (1906). In 1870 110 
million tons were mined in Great Britain, and ever since the amount 


has increased by three and a third million tons a year. The available 
quantity of coalin the proved coalfields is very nearly 100,000 million 
tons; it is easy to calculate that if the rate of working increases as it 
is doing, our coal will be completely exhausted in 175 years. But, 
it will be replied, the rate of increase will slow down. Why? It 
has shown no sign whatever of slackening during the last 40 years. 
Later, of course, it must slow down, when coal grows dearer owing 
to approaching exhaustion. 

This consumption is still proceeding at an accelerated rate. Be- 
tween 1905 and 1907 the amount of coal raised in the United King- 
dom increased from 236 to 268 million tons, equal to six tons per head 
of the population, against 3} tons in Belgium, 2} tons in Germany 
and 1 ton in France. Our commercial supremacy and our power of 
competing with other European nations are obviously governed, so 
so far as we can see, by the relative price of coal; and when our 
prices rise, owing to the apprca^hing exhaustion of our supplies, we 
may look forward to the near ар roach of famine and misery. 

Having been struck some year3 ago with the optimism of my поп- 
scientific friends as regards our future, I suggested that а committee 
of the British Science Guild should be formed to investigate our 
available sources of energy. The Science Guild has enlisted the 
services of a number of men, each eminent in his own department, 
and each has now reported on the particular source of energy of which 
he has special knowledge. Besides concerning the uses of coal and 
its products, and how thev may be more economically employed, in 
which branches the Hon. Sir Charles Parsons, Mr. Dugald Clerk, Sir 
Boverton Redwood, Dr. Beilby, Dr. Hele-Shaw, Prof. Vivian Lewes 
and others have furnished reports, the following sources of energy 
have been brought under review: The possibility of utilising the 
tides; the internal heat of the earth; the winds; solar heat; 
water-power; the extension of forests, and the use of wood and peat 
аз fuels ; and, lastly, the possibility of controlling the undoubted but 
almost infinitely slow disintegration of the elements, with the view of 
utilising their stored-up energy. 

However interesting a detailed discussion of these possible sources 
of energy might be, time prevents my dwelling on them. Suffice it to 
say that the Hon. В. J. Strutt has shown that in this country at least 
it would be impracticable to attempt to utilise terrestrial heat from 
bore-holes ; others have deduced that from the tides, the winds and 
water-power small supplies of energy are no doubt obtainable, but 
that, in comparison with that derived from the combustion of coal, 
they are negligible ; nothing is to be hoped for from the direct utilisa- 
tion of solar heat in. this temperate and uncertain climate ; and it 
would be folly to consider seriously a possible supply of energy in a 
conceivable acceleration of the liberation of energy by atomic change. 
It looks utterly improbable, too, that we shall ever be able to utilise 
the energy due to the revolution of the earth on her axis, or to her 
proper motion round the sun. 

Attention should undoubtedly be paid to forestry, and to the 
utilisation of our stores of peat. On the Continent, the forests are 
largely the property of the State; it is unreasonable, especially in 
these latter days of uncertain tenure of property, to expect any 
private owner of land to invest money in schemes which would at 
best only benefit his descendants, but which, under our present trend 
of legislation, do not promise even that remote return. Our neigh- 
bours and rivals, Germany and France, spend annually £2,200,000 on 
the conservation and utilisation of their forests; the net return is 
£6.000,000. There is no doubt that we could imitate them with 
advantage. Moreover, an increase in our forests would bring with it 
an increase in our water-power ; for without forest land rain rapidly 
reaches the sea, instead of distributing itself, so as to keep the supply 
of water regular, and so more easily utilised. Various schemes have 
been proposed for utilising our deposits of peat: I believe that in 
Germany the peat industry is moderately profitable; but our humid 
climate does not lend itself to natural evaporation of most of the 
large amount of water contained in peat, without which processes of 
distillation prove barely remunerative. 

We must therefore rely chiefly on our coal reserve for our supply 
of energy, and for the means of supporting our population ; and it is 
to the more economical use of coal that we must look, in order that 
our life as a nation may be prolonged. We can economise in many 
ways: By the substitution of turbine engines for reciprocating 
engines, thereby reducing the coal required per horse-power from 4 lb. 
to 5 lb. to 14 lb. or 21b. ; by the further replacement of turbines by 
gas engines, raising the economy to 30 per cent. of the total energv 
availabie in the coal—that is, lowering the coal consumption per 
horse-power to llb. or 1} lb. ; by creating the power at the pit- 
mouth, and distributing it electrically, as is already done т the 
Тупе district. Economy can also be effected in replacing “ beehive " 
coke ovens bv recovery ovens; this is rapidly being done; and Dr. 
Beilby calculates that in 1909 nearly six million tons of coal, out of a 
total of 16 to 18 millions, were coked in recovery ovens, thus effecting 
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a saving of two to three milfion tons of fuel annually. Progress is 
also being made in substituting gas for coal or coke in metallurgical, 
chemical, and other works. But it must be remembered that for 


economic use, gaseous fuel must not be charged with the heavy costs. 


of piping and distribution. | 

The domestic fire problem is also one which claims our instant 
attention. It is best grappled with from the point of view of smoke. 
Although the actual loss of thermal energy in the form of smoke is 
small—at most less than $ per cent. of the fuel consumed—still the 
presence of smoke is a sign of waste of fuel and careless stoking. In 
works, mechanical stokers which ensure regularity of firing and com- 
plete combustion of fuel are more and more widely replacing hand- 
firing. But we are still utterly wasteful in our consumption of fuel 
in domestic fires. There is probably no single remedy applicable ; 
but the introduction of central heating, of gas fires, and of grates 
which permit of better utilisation of fuel will all play a part in econo- 
mising our coal. It is open to argument whether it might not be wise 
to hasten the time when smoke is no more by imposing а sixpenny 
fine for each offence ; an instantaneous photograph could easily prove 
the offence to have been committed ; and the imposition of tho fine 
might be delayed until three warnings had been given by the police. 

Now, I think that what I wish to convey will be best expressed by 
an allegory. А man of mature years who has surmounted the 
troubles of childhood and adolescence without much disturbance to 
his physical and mental state gradually becomes aware that he is 
suffering from loss of blood ; his svstem is being drained of this essen- 
tial to life and strength. What does he do? If he is sensible, he 
calls in à doctor, or perhaps several, in consultation ; they asceratin 
the state of the disease, and diagnose the cause. They point out that 
while consumption of blood is necessary for healthy life, it will lead to 
a premature end if the constantly increasing drain is not stopped. 
They suggest certain precautionary measures ; and if he adopts them, 
he has a good chance of living at least as long as his contemporaries ; 
if he neglects them, his days are numbered. That is our condition as 
a nation. We have had our consultation in 1903 ; the doctors were 
the members of the Coa! Commission. They showed the gravity of 
our case, but we have turned a deaf ear. | 

It is true that the self-interest of coal consumers is slowly leading 
them to adopt more economical means of turning coal into energy. 
But I have noticed and frequently publiely announced a fact which 
cannot but strike even the most unobservant. It is this: When 
trade is good, as it appears to be at present, manufacturers are making 
money ; they are overwhelmed with orders, and hive no inclination 
to adopt economies which do not appear to them to be essential, and 
the introduction of which would take thought and time, and which 
would withdraw the attention of their employés from the chief object 
of the business—how to make the most of the present opportunities. 
Hence improvements аге postponed. When bad times come, then 
there is no money to spend on improvements; they are again post- 
poned until better times arrive. What can be done? I would 
answer: Do as other nations have done and are doing ; take stock 
annually. The Americans have a permanent Commission, initiated 
by Mr. Roosevelt, consisting of three representatives from each State, 
the sole object of which is to keep abreast with the diminution of the 
stores of natural energy. and to take steps to lessen its rate. This is à 
non-political undertaking. and one worthy of being initiated by the 
ruler of à great country. If the example is followed here the ques- 
tion will become à national one. ] 

Two courses are open to us ; first, the laissez-faire plan of leaving to 
gelf-interested competition the combating of waste; ог, second, 
initiating legislation which. in the interest of the whole nation, will 
endeavour to lessen the squandering of our national resources. This 
legislation may be of two kinds : penal, that is, imposing à penalty on 
wasteful expenditure of energy-supplies ; and helpful, that is, im- 
parting information as to what can be done, advancing loans at an 
easv rate of interest to enable reforms to be carried out, and insisting 
on the greater prosperity which would result from the use of more 
efficient appliances. | 

This is not the place. nor is there the time, to enter into detail : 
the subject is a complicated one, and it will demand the combined 
efforts of experts and legislators for а generation ; but if it be not 
considered with the definite intention of immediate action, we shall 
be held up to the deserved execration of our not very remote 
descendants. | | 

The two great principles which I have alluded to in an earlier рагі 
of this address must not, however. be lost sight of ; they should guide 
all our efforts to use energy economically. Concentration of energy 
in the form of electric current. at high potential m Коз it possible to 
convey it for long distances through thin and therefore comp tratively 
inexpensive wires: and the economic coctlicient of the conversion of 
mechanical into electrical, and ot electrical into mechanical energy isit 


рід опе; the useless expenditure does not much exeeed one-twentieth 
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pert of the energy which can be utilised? These considerations would" 
point to the conversion at the pit-mouth of the energy of the fuel into 
electrical energy, using as an intermediary, turbines, or preferably gas 


engines ; and distributing the electrical energy to where it is wanted. 
The use of gas engines may, if desired, be accompanied by the produc- 
tion of half-distilled coal, а fuel which burns nearly without smoke, 
and one which is suitable for domestic fires, if it is found too difficult 


to displace them and to induce our population to adopt the more. 
efficient and economical systems of domestic heating which are used 


in America and on the Continent. The increasing use of gas for 
factory, metallurgical and chemical purposes points to the gradual 
concentration of works near the coal mines, in order that the laying- 
down of expensive piping may be avoided. 

An invention which would enable us to convert the energy of coal 
directly into electrical energy would revolutionise our ideas and 
methods, yet it is not unthinkable. The nearest practical approach 
to this is the Mond gas-battery, which, however, has not succeeded, 
owing to the imperfection of the machine. 

In conclusion, I would put in a ples for the study of pure science, 
without regard to its applications. The discovery of radium and 
similar radio-active substances has widened the bounds of thought. 


While themselves, in all probability, incapable of industrial applica- 


tion, save in the domain of medicine, their study has shown us to 
what enormous advances in the concentration of energy it is per- 
missible to look forward, with tho hope of applying the knowledge 
thereby gained to the betterment of the whole human; race. Ав 
charity begins at home, however, and аз I am speaking to the British 


Association for the Advancement of Science, I would urge that our 


first duty is to strive for all which makes for the permanence of the 
British Commonweal, and which will enable us to transmit to our 
posterity a heritage not unworthy to be added to that which we have 
received from those who have gone before. 


I fl eee 


AMERICAN STANDARD TABLES FOR BARE COPPER. 
| CABLES.* | 


The appended tables give data on bare concentric cables of 
standard annealed copper. A “ concentric cable” is a con- 
ductor made up of a straight central wire surrounded by one or 
more layers of wires, the alternate layers having а twist In 
opposite directions. In the first layer about the central wire, 
six wires of the same diameter are used ; in the next layer 12, 
then 18, 24, &c. The number of layers thus determines the 
number of individual wires in the cable. There are many other 
more complicated forms of cables, but these are not consider 
here. The size of the individual wires or “ strands ” ] may 
be taken to be a definite gauge number, but it is the more usu 
practice to start with a specified total cross-section for the cable 
and from that calculate the diameter of the strands. In these 
tables, the column “ diameter of wires " was calculated from 
the total cross-section. | - 
The various sizes of cables are designated in commercial 
practice by a statement of the total cross-section in “ circular 


mils " (the cross-section in circular mils of a single wire 18 the 


square of its diameter in mils). It is believed that these tables 
contain the more usual sizes which are made and used In the 
United States. The practices of manufacturers vary, and the 
“number of wires " given in the table for each value of * cir- 
cular mils " may not represent the practices of all manufac- 
turers. For some purposes à more flexible cable 1s wante 

than in other cases, and this end is attained by using finer wire 
and increash.g the number of layers and of wires. The list of 
sizes and “ number of wires ” used in these tables are those 
viven as representing average American practice in а report by 
Mr. Н. W. Fisher to the Standards Committee of the American 
Institute of Electrical Engineers, in January, 1911. Accord- 
inglv these tables do not present an arbitrary set of data | 
cables, especially since 1t will be shown below that the table 


involves no selection of values for the “lay” or pitch. 
| | ый ig 


-— 


: | оңду )r. 
* We are enabled to publish these tables, &e.. by the courtesy of Dr 


S. W. Stratton, Director of the Bureau of Standards, Washington. : 
tA strand “is any component part оба сае. In the case of a PM 

centric cable. therefore, the meaning of the term 1s definitely limited t> 

the individual wire of the cable. 4 


) 


em 


А 
B 


р 


LL am uM 
pag inc? 
Items 


ttf tt 
Ub 
n 


ED 
robe £4 
^l nari 


tkot. 


Ts uel 
nam s 


rali xs 


am oom 
Cu. 


"d inr 
SEES 
mix 
B kn i ap 
ane. s 
tt "е ia 


à) n 


The “ outside diameter in mils” or “ outside diameter in 
millimetres " is the diameter of the circle circumscribing the 
cable, and is calculated very simply. Thus, for a cable of 
seven wires the ' outside diameter" is three times the dia- 
meter of one wire; for a cable of 19 wires it 1s five times the 
diameter of one wire, &c. The values given for the resistance 
are based on the “annealed copper standard," * an average 
for the present-day copper used in electrical work, determined 
by the Bureau of Standards, and accepted by the American 
Institute of Electrical Engineers. The density used in calcu- 
lating the mass 13 8-89 grammes рег cubic centimetre, or 
0-32117 lb. per cubic inch. The effect of the twisting of the 
strands on the resistance and mass per unit length is discussed 
in the following paragraphs. 


Different authors and different cable companies do not agree 
in their methods of calculating the resistance of cables. It is 
usually stated that on account of the stranding the lengths of 
the individual wires are increased, and hence the resistance of 
the cable is greater than the resistance of an “ equivalent solid 
rod ”—t.e., a solid wire or rod of the same length and of cross- 
section equal to the total cross-section of the cable (taking the 


cross-section of each wire perpendicular to the axis of the wire). | 


However, there is always some contact area between the wires 
of а cable, which has the effect of increasing the cross-section 
and decreasing the resistance ; and some authors have gone so 
far as to state that the resistance of a cable is less than that of 
the equivalent solid rod. The Bureau of Standards has made 
Inquiries to ascertain the experience of cable manufacturers 
and others on this point. It is practically unanimously agreed 
that the resistance of a cable is actually greater than the resis- 
tance of an equivalent solid rod. It is shown mathematically 
in the appendix below that the percentage increase of resistance 
of a cable with all the wires perfectly insulated from one 
another, over the resistance of the equivalent solid rod, is 
exactly equal to the percentage decrease of resistance of a cable 
in which each strand makes perfect contact with a neighbouring 
strand at all points of its surface. That is, the resistance of 
the equivalent solid rod is the arithmetical mean of these two 
extreme cases. Since the resistance of the cable must neces- 
sarily he between these two extremes, the resistance of the 
equivalent solid rod is not greatly different from the resistance 
of the actual cable; the difference must be less than the dif- 
ference between the mean and either extreme. 


Accordingly, in the tables the values of “ ohms per 1,000 ft." 
and “ohms per kilometre” are calculated for a solid wire or 
rod of the same length and total cross-section as the cable. Аз 
stated above, experience has shown that the actual resistance 
of a cable is greater than this. "This is due, no doubt, to the 
fact that the wires are not distorted much from their circular 
shape, and hence are very far from making perfect contact with 
each other. But the actual departure of the resistance of а 
cable from these tabulated values depends further upon the 
“lay” ог“ pitch " on the tension under which the strands are 
wound, the age of the cable, the variations of the resistivity of 
the wires, variations of temperature, &c., so that it is very 
doubtful whether any correction should ever be made to the 
tabulated values. 


The actual mass per unit length of a cable cannot be calcu- 
lated without a knowledge of the pitch or lay; and thes varies 
greatly for different sizes of cable and different manufacturers. 
Although unsatisfactory it is therefore necessary to calculate 
“ pounds per 1,000 ft.” and “ kilogrammes per kilometre” on 
the assumption that the wires of the cable are not twisted—z.e., 
that the mass of the cable is tlie same as the mass of the 
“equivalent solid rod” of the same length and total cross- 
section. In actual use, therefore, а correction must he added 
to the values in the tables, the amount of the correction depend- 
ing on the amount of twist. The correction is smaller the more 
gradual the twist. The effect of ** lay " and the magnitude of 
the correction are discussed in the following appendix. 


— — —— аа PS PENS = а 


* THE Evectrictan, Vol. LXVL, р. 906, March 17, 1911. “ Bulletin” 
of the Bureau of Standards, VIL, p. 103, 1910. 
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Table I.—Bare Concentric Cables of Standard Annealed Copper. 
English Units. 


Ce 


Outside ! Diam. Ohms per 1,000 ft. | 


© | Circular | diam. ы — of the Ns: dn 
mils, in ore wires 25°C, 65°C. | 
< mils. |W% in mils. | (=77°F.) ( =149°Е.) 000 ft. 


— À—— |. А6 | ——— Hn P———áááÀ | —M —À —— 


... 12,000,000; 1,631 | 127 ; 125.5 | 0-005283 | 0-00610 | 6.050 
1,900.000| 1,590 | 127 122-3 | 0-005595 | 0-006412 | 5.750 
1,800,000| 1,548 | 127 119-1 | 0-00537 | 0-00678 5,450 
1,700,000| 1,504 , 127 115.7 | 0-006821 | 0-00718 . 5.150 


1,500,000] 1,413 | 127 103-7 | 0-00704 | 0-00813 4,540 


1.600,000| 1.459 | 127 11222 | 0-00660 | 0-00762 | 4,840 
1.400.000| 1,365 | 127 | 105-0 | 0-00754 | 0-00871 ' 4,240 
1,300,000] 1,315 127 101-2 | 0-00312 0-00938 3,940 

. | 1,200,000) 1,264 | 127 97-2 | 0-00880 | 0-0102 3,630 
Я | 1,100.000| 1,210 | 127 93-1 | 0-09960 | 0-01 | 3,330 
Я |11,000,000| 1,154 | 127 83-7 | 0-0105 0.0122 3,030 
E J | 2,000,000! 1.631 91 | 1492 | 000523 | 0-00610 — 6,050 
С \ 1.900.000! 1.539 | 91 | 1445 | 000556 | 0-008042 5,750 
A |11,800.000 | 1,547 ' 91 140-6 | 0-00587 | 0-000678 | 5.450 
a nomo 1,503 | 91 | 1367 | 000621 | 0-00718 5,130 
1,600,000; 1,459 | 91 | 132-8 | 0-00660 | 0-007682 | 4,840 
[1,500,000; 1,412 | 91 | 123-4 | 0-00704 | 0-00313 ; 4,540 
1400.000| 1,964 | 91 | 1240 | 0-020754 | 0-00371 | 4,210 
1,300,000) 1,315 , 91 j 1195 | 0400312 . 0-00938 | 3,940 
'1,200,000} 1,263 | 91 | 114-8 | 0-00880 0-0102 3,630 
1.100.000| 1,209 | 91 | 109.9 | 0-000600 . 0-0111 | 3.330 
1,000,000! 1,153 91 104-8 | 0-0105 | 0-0122 3,030 
1,000,000} 1,152 | 61 128-0 70.0105. | 00122 =, 3,030 
950.000] 1,123 61 | 1248 "0001 0.0128 | 2.880 
000.000| 1,003 | 61 | 121-5 ,70-0117 . 0-0136 2,720 
850,000; 1,062 61 | 118-0 700194 — 0.0144 2,570 
800.000| 1031 | 61 | 1145 00132 00152 | 2.420 
750,000] 903 61 \ поз | oot 0.0163 — 2,270 

РИ 700.000. 964 61 | 107-1 0-0151 0-0174 , 2,120 
650,000! 929 | 61 | 103-2 | 0-0162 0-0188 | 1,970 

= | 609.000! 893 | 61 | 99.2 | 00178 00203 | 1,820 
"" | 550000: 855 | 61 95-0 | 0.0192. | 0.0222 | 1,060 
e | 500,000! 815 | 61 90-5 ` 0-021] 040244 (1.510 
1 | 500.000} 814 | 37 1162 00211 , 00244 1,510 
. | 450.000] 772 | 37 110-3 | 0-0235 | 0-027] | 1.360 
P 400.000: 728 | 37 | 1040 · 0-0264 ' 00305 | 1,210 
Ри 350,000. 631 | 37 | 97-3 | 0-0302 | 0-0349 | 1,060 
| 300.000] 630 | 37 | 90:0 | 00352 ' 0-0407 , 908 
"' | 950000] 575 | 37 | 822 500122 | 0.0488 ' 757 
0000 | 212.000, 528 | 19 | 1055 боо 00576 | бї 
000 | 163.000! 470 | 19 94-0 | 0-0629 | 0-0727 508 
09, 133,000! 418 | 19 83-1 0.0793 | 00917 | 403 
o| 106,000; 373 | 19 745 0100 — | 0-116 319 
|| s3700, 332 | 19 | 664 | 0126 0446 | 253 
2 66,400 292 7 97.4 03159 =| 03184. | 20) 
3. 52.600 960 67 0201 0232 | 159 
41.700) 232 | 7 712 0353 |0292 126 

E 33 il о | 7 63-8 0-319 | 0-368 100 
6| 2630) 14| 7 | 612 0402 | 0-465 | T9 
7| 20800] 164] 7 54-5 | 0.507 — 1 0-586 63 
8! 1650)| 146 7 438 060 |0739. | 59 


и cr 
Note 1.—The fundamental resistivity used in calculating the table is the 
annealed copper standard—viz., 0.153022 ohm per metre-gramme at 
90^C. The temperature coefficient for this particular resistivity їз 
a,,,=0-00394, or a, =0-00423. However, the temperiture coefficient is 
proportional to th» conductivity, and hence the change of resist?vity por 
degree Centigrade is a constant, 0-000593 ohm per metre-gramme. The 
* constant mass " temperature coeflicient of any sample is 

0-000598 -- 0-000005 
~ resistivity in ohms per metre-gramme at С. 

The denaity is 8-89 grammes per cubic centimetre. 

Nore 2.— Ohms per 1,000 ft." and * Pounds per 1,000 ft." are caleu- 
lated for а solid rod of the same length and of cross-section equal to the 
total cross-section of the wires of the са >. The resistance of an actual 
cable is likely to be somewhat greater than the value given by the table, 
but not much greater. However. the mass per unit length of an actual 
cable is necessarily increased by the stranding, and hence a correction must 
be added whos» amount depends on the “ lay " of the cable. The value 


. i . [4-9 . 
of the correction relative to the whole mass is (E ) where the lay is 
1 


* linn." Forany lay more gradual than about 1 in 20, the correction is 
less than 1 per cent. 


=—- ——————— —— —Á € M ——  — a e 


APPENDIX. 
CALCULATION OF THE RESISTANCE AND Mass РЕВ Unit LENGTH 
OF CABLES. 

In the first place, it is proposed to show that the percentage 

increase of resistance of a cable with all the wires perfectly 
1 “ Г‘ 

insulated from one another over the resistance of the “ equiva- 
lent solid гоа” is exactly equal to the percentage decrease of 


D 
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Table II.— Pare Concentric Cables oj Standard Annealed Copper. 
Metric Units. 


— — — A— ee —— a e 


— — ee — — —— —M— 


— — — 


Circular Total пи No. ‚ Di UU". ! Ohms per ‘kilometre | КЕ“. 

mils cross- | side of | рот 

— (ог gauge | section | diam. о. | wires ——— , kilo- 

No.) fin mm". |n mm. nmm. 25°С. ; 65°C. metre. 

„А 2,000,000 1-4 127 | 319 0.0173 0-0200 9.010 

1,900,000 404 127) 3311 , 00182 | 0-0211 8,562 

... | 1,800,000 439.3 127 | 302. 00192 00222 8,110 

... [1,700,000 35.2 127 | 294 0.0204 0-0235 7,66) 

... | 1,600,000 37-1, 127 | 285 0-0217 : 0-0250 | 7.210 

se 1500 000 359, 127 | 2-76 0.0231 ; 0-0267 6,760 

| 1,400.00n 34.7 127 (72-67. 00247 0-0286 6,310 

f 1,300,000 33-4 127| 2.57 00266 0:0308 , 5,860 

T es 32.1 127 | 247 0-0289 — 0-0333 | 5,410 

= | 1,100,000 30.7 127! 2.36 ^ 0-0315 0-0364 ` 4.960 

Е , 1.000.000 203.127 | 2.25 00346 0-0400 4,500 

=< 2,000,000 414 90, 3-77. 0-0173 00200 | 9.010 

1,900,000 410-4 91] 3-67 00182 — 000211. 8,560 

5 p 10000 393 91, 357 00102 00222 8/10 

= | 1,700,000 38.2 OL 347 | 0-0204 0-0235 7.660 

| 11,600,000 370, 91: 337 00217 00250 7.210 

L| 1,300,000 35:9 | 9] 326 0023] 02670 6,760 

11,400,000 347 | 91 3-15 00247 ` 0-0286 6,310 

... $ 1,300,000 33-4 | 91 3.04 0-0266 | 0-0303 5,860 

. 1 1,200,000 32-1) 91 2-92 00240 00333 . 5.410 

... |1.100,000 30-7 | 91 2.79 00315 00304 4,96г 

| | 1,000,000 20.3 | 91, 2661 0-0346 — 0-0400 4,50 

... 11,000,000 90-3 | 61 | 3:25 0.0346 — 0-0400 4.50, 

p | 950,000 | 285 6] | 3-17 — 0.0365 — 0.0421 | 4,280 

e | 900,000 278 61| 309 0.0345 0045 4.050 

... | 850,000 2701 61, 3-00. 0-0408 — 00-0471 3.830 

... | 800.000 26-2 | 61| 291 0.0433 | 0-0500 ` 3,600 

... | 750.000 253 61| 2-82 0-0462 0-0534 | 3,380 

... | 700,000 24:5 | 01| 272 00495 , 0-0572 | 3.150 

...| 650.000 23.6 | 61| 262 00533 — 0-0016 | 2,930 

... | 600.000 22.7 ° 61! 252 040577 0-0667 | 2.700 

... | 550,000 217. 61| 241, 00630 0-0728 | 2.480 

...| 500.000 207 61| 2-30 0-0693 | 0-0800 | 2.250 

... | 500,000 20-7 37| 295 00693 0-0800 | 2,250 

.! 450.000 19-6 37| 280 0.0770 | 0-0889 | 2,030 

| 400,000 18.5 37| 264: 0-0866 | 0-100 | 1800 

350,000 17:3 37! 247 00999 | 0-14 | 1,580 

, 300,000 16:0 37. 239 0-115 0:133 | 1.350 

250.000 14-6 237 5| 209 / 0-139 0.160 | 1,130 
AWG. | 

..l 0000 134 19 | 2-68 , 0-164 0-189 953 

M 000 11.9 ' 19 | 2:39 — 0-206 0-238 756 

| 00 106 19, 2-03, 0-260 0-301 599 

| 0 5 9-46 19 | 1-89! 0-328 0-379 475 

1 8:43 19! L69 0-414 0.478 | 377 

2| 33-6 i42 — 7| 247, 0-522 | 0-603 299 

31 96. (61. 7 230 — 0-658 | 0-760 237 

4 » DSN 7. 1:96 0-830 0-959 188 

5. 16. 523 70 175 105 | 1.21 149 

6 134 467 7, 156 132 1.52 118 

11 105 416 7] 1:39 1-66 1-92 94' 

s, S4 , 350 7 123 240 | 2.42 74 


— — | 7. 


NorTEs,— Th*. fundamental resistivity. temperature coefficient and 
density are given in Note I of the preceding table. Note 2 explains the 
caleulitions of ohms per unit length and mass per пой length. 


resistance of a cable in which each strand makes perfect con- 
tact with a neighbouring strand at all points of its surface. 
That is, if R,-resistance of a solid wire or rod of the same 
length and of cross-section equal to the total cross-section of 
the cable (taking the cross-section of each wire perpendicular 
to the axis of the wire), В, =resistance of a cable with the indi- 
vidual wires perfectly insulated from one another, R, = resis- 
tance of a hypothetical cable with the wires distorted into such 
shape that they make perfect contact at all points of their sur- 
faces (the lavers all being twisted in the same direction), then 


К, - 
Hoe. 

ed 

К, > Rn because on account of the stranding the path of the 
current is longer than it would he if parallel to the axis of the 
eable. R, « Re because the path of the current is in this case 
parallel to the axis of the cable, which path has a greater cross- 
section than the sum of the cross-sections of each wire taken per- 
pendicular to the axis of the wire. 


„. В >В,>В.. 


In showing that В, is just half-way between В, and R,, we 
use the symbols :— 
p — volume resistivity. 
| —length along axis of cable, or length of “ equivalent solid 
rod." 
s=total cross-section of the wires of the cable, taken per- 
pendicular to axis of wire, or cross-section of “ equiva- 
lent solid rod." 
Al=increase of length of strand due to twisting. 
A\s=increase of cross-section perpendicular to axis of cable 
due to twisting. 
WEINE R=" ооа e 


p Ml AD 
8 
an 
е 9d s 
The following diagram (Fig. 1) shows a side view of one 
strand of a cable. In the diagram only one dimension of the 


Fic. 1. 


cross-section s is shown ; the dimension perpendicular to this is 
unchanged by the twisting, and hence 8 is proportional to the 
dimension shown. 

By similar triangles, | 


8+ №8 1+ 
s Ll? 
s+ = ( 145 Eus ou ls . (A) 
l l ly. | 
ы Ж жы 
si 1+ " | 
From (2), | Е | 
PE (C Al 6 
R =£ (1+4), га (6) 
9 
R +R =. . . (i) 
From (1) and (7), | 
в,а Q.E.D. 


The resistance of an actual cable must be between В, and R} 
Although the case represented by R, is highly hypothetical, 
still the effect of contact between the wires is not negligible. 
This is shown by the fact that the resistance of cables increase: 
with age, which may be considered to be due to contamination 
of the wire surfaces. Hence, while the resistance of a cable 
may not exactly equal R,, it is greater than В, by an amount 
less than (R,—R,). By equations (1) and (6), | 

R,—R, AI 
В 1 
The resistance of a cable is then 
amount less than AI. 


The mass of a cable is greater than the mass of the “ equiva- 
lent solid rod ” by a fractional amount exactly equal to ДИ. 
This 13 readily seen, and may be considered to be due either to 
Increase of length or to increase of cross-section. Since the 
mass per unit length in the tables is calculated for the “ equiva- 


greater than R, by a fractional 
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lent solid rod," they should strictly be corrected in use by the 
factor (1-- Al/l). The method of computing this factor from 
the “ lay ” of the cable is given herewith. 
Let d=diameter of the helical path of one strand. 
L=length along axis of cable for one complete revolution 
of strand about axis. 


L ; , ; 
—-=number of times the diameter, d, is contained in 


"=d 
the length L. 

“Тау ”=d/L=1/n=ratio of the diameter d to the length L. 
The lay is usually expressed as 1/n or “linn”; thus we may 
speak of a lay of 1/20, or 1 in 20. 

Consider a strand of length (L+ AL), developed in a plane 
containing the axis of the cable of length L. The developed 


prb 


„э 
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strand and the axis make with each other the angle 0, in Fig. 2. 
The third side of the triangle equals in length the circum- 
ference of the helical path of the strand. 


zd T 
tan б=-ү-=-. 
L+AL Taare 
ае 0— V l-4tan 20, 


т? 
= ltr 


m | H T^, 
о zs senos 


All terms of higher order than the first are negligible for the 
purpose in hand, hence the correction factor to be applied to 
the tabulated values of mass per unit length is 


Al\ _ AL 1 ут? 
(90) (0644) 4) 


For example, if the lay is 1 in 40, n=40, and the correction 
9-87 
1,600 

If the lay is 1 in 20, the correction factor is (11-2 per cent). 

If the lay is 1 in 10, the correction factor is (1+4-9 per cent.). 

This correction factor must be computed separately for each 
layer of the strands when the lay is different for different lavers 
of the cable. If L is the same for each layer of the cable the 
lay varies because of the change of d. It should not be for- 
gotten that the central wire is untwisted. 
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THE FUNDAMENTAL PROPERTIES OF THE 
ELEMENTS.* 


BY PROF. T. W. RICHARDS. 


The mystery that enshrouds the ultimate nature of the physical 
universe has always stimulated the curiosity of thinking man. Of 
old, philosophers sought to solve the cosmic problem by abstract 
reasoning, but to-day we agree that the only hope of penetrating 
into the closely guarded secret lies in the precise estimation of that 
which is tangible and visible. Knowledge of the actual behaviour 
of materia] and of energy provides the only safe basis for logical 
inference as to the real essence of things. Faraday was deeply 
imbued with this conviction; and it is widely recognised as the 
basis of all modern experimental science. The subject of my lecture 
to-night concerns the methods and general results of several extended 
series of investigations, planned with the hope of adding a little to the 
foundations of human knowledge by means of careful experiment. 
E et be ү 

* Abstract of the Faraday Lecture delivered before the Chemical 
Society. 
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What, now, are the most important precautions to be taken in 
such work ? These are worthy of brief notice. because the value of 
the results inevitably depends upon them. Obvious although they 
may be, they are often disregarded. In the first place, each portion 
of substance to be weighed must be free from the suspicion of con- 
taining unheeded impurities ; otherwise its weight will mean little. 
This is an end not easily attained, for liquids often attack their con- . 
taining vessels and absorb gases, crystals include and occlude solvents. 
precipitates carry down polluting impurities, dried substances cling 
to water, and solids, even at high temperatures, often fail to dis- 
charge their imprisoned contaminations. In the next place, after an 
analvsis has once begun, every trace of each substance to be weighed 
must be collected and find its way in due course to the scale pan. 
The trouble here lies in the difficulty in estimating, or even detecting. 
minute traces of substances remaining in solution, or minute losses 
by vaporisation at high temperatures. 

In brief, “tho whole truth and nothing but the truth” is the 
aim. "The chemical side of the question is far more intricate and 
uncertain than the physical operation of weighing. For this reason 
it is neither necessary nor advisable to use extraordinarily large 
amounts of material; from 5 to 20 grammes in each experiment is 
usually enough. The exclamation, © What wonderfully fine scales 
you must have to weigh atoms," simply indicates ignorance; the 
real difliculties precede the introduction of the substance into the 
balance case. Every substance must be assumed to be impure, every 
reaction must be assumed to be incomplete, every measurement. must 
be assumed to contain error, until proof to the contrary can be ob- 
tained. Only by means of the utmost care, applied with ever- 
watchful judgment, may the unexpected snares which always lurk 
in complicated processes be detected and rendered powerless for evil. 
Among all the possibilities of error, the unsuspected presence of 
water is perhaps the most frequent and most insidious. The two 
errors—namely, the presence of residual water and the loss of traces 
of precipitate respectively—have perhaps ruined more previous 
investigations than any other two causes, unless the inclusion of 
foreign substances by precipitates may be ranked as an equal 
vitiating effect. But these are merely details ; the scope and method 
of the recent work on this subject at Harvard (in the course of which 
30 atomic weights have been re-determined) may be seen in their full 
bearing only in the original Papers.* 

That the atomic weights may be connected by precise mathe- 
matical equations scems highly probable; but although many 
interesting attempts have been made to solve the problem, the 
exact nature of such relationships has not vet been discovered. No 
attempt which takes liberties with the more certain of the observed 
values is worthy of much respect. It seems to me that the discovery 
of the ultimate generalisation is not likely to occur until many 
atomic weights have been determined with the greatest accuracy. 
No trouble being too great to attain this end, the Harvard work 
will be continued indefinitely, and attempts will be made to improve 
its quality, for the discovery of an exact mathematical relationship 
between atomic weights would afford us an immeasurably precious 
insight into the ultimate nature of things. 

But weight is only one of the fundamental properties of an element. 
Volume is almost, if not quite, as important in its own way, although 
far more variable and confusing. Al gases, indeed, approach closely 
toa simple relationship of volumes, defined by the law of Gay Lussac 
and the rule of Avogadro. In the liquid and solid state, however, 
great irregularities are manifest, and very little system as regards 
volume is generally recognised. 

About 12 years ago the study of such small irregularities as exist 
among gases led me to the suspicion of а possible cause for the 
greater irregularities in liquids and solids. The next step in the train 
of thought is perhaps equally obvious. If changes in the bulk of 
molecules are to be inferred even from gases, may not the expansion 
and contraction of solids and liquids afford a much better clue to the 
relative expansion and contraction of these molecules ? 

Most physical chemists refer all changes in volume to changes in 
the extent of the empty space between the molecules. But are 
there, after all, any such empty spaces in solids and liquids ? Solids 
do not behave as if the atoms were far apart within them ; porosity 
is often conspicuous by its absence. Take, for instance, the case of 
glass; the careful experiments of Landolt on the conservation of 
weight show that glass is highly impermeable to oxygen, nitrogen 
and water for long periods. Such porosity as occurs in rigid, com- 


* Ап important part in these researches has been taken by G. P. 


Baxter, and many able students also have assisted the authorin the work. . 


А complete bibliography is given in © Publ. Carnegie Inst. of Washing- 
ton," 1910, No. 125, 91. Most of the Papers are reprinted in fuil а 
volume entitled * Experimentelle Untersuchungen über Atomgewichte," 
by the author and his collaborators (Hamburg, 1909). The Carnegie 
Institution of Washington has generously subsidised the work in recent 
years. 
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pact solids usually permits the passage only of substances which 
enter into the chemical structure of th» solids themselves. In these 
cases, as in so many others, the so-called “ sphere of influence ” of 
th» atom is th» actual boundary by which we know the atom and 
measure its behaviour. Why not call this the actual bulk of the 
atom ? 

From another point of view, the ordinary conception of a solid 
has always seemed to moe little short of an absurdity. А gas may 
very properly be imagined with moving particles far apart, but 
what could give the rigidity of steel to such an unstable structure ? 
The most reasonable conclusion, from all the evidence taken to- 
gether, seems to be thit the interstices between atoms in solids and 
liquids must usually be small even in proportion to the size of the 
atoms themselves, if, indeed, there are any interstices at all. 

Very direct and convincing evidence of another sort is at hand. 
The idea that atoms may be compressible receives striking con- 
firmation from a recent interesting investigation of Grüneisen* 
concerning the small effect of low temperatures on the compres- 
sibility of metals. The average compressibility of aluminium, iron, 
copper, silver and platinum falls off only 7 per cent. between the 
temperature of the room and that of liquid air. Extrapolation of 
the curves indicates that at the absolute zero very little further 
diminution should occur. As far as we can guess, therefore, the 
hard metals are almost as compressible at the absolute zero as at 
room temperatures. But at the absolute zero all heat vibration is 
supposed to stop; hence this remaining compressibility must needs 
be ascribed to the atoms themselves. If the atoms are compressible, 
all mathematical reasoning which assumes them to be incompressible 
rests upon a false basis. The kinetic theory of gases remains un- 
molested by these considerations, except as they indicate the change- 
ability of b in the equation of van der Waals, but the new views affect 
seriously the application of this equation to solids and liquids. 

Let us proceed to trace а few of the outcomes of our hypothesis. 
If atoms may really be packed closely together, the volumes of 
solids and liquids should afford valuable knowledge concerning the 
relative spaces occupied by the atoms themselves under varying 
conditions. The densities of solids and liquids then assume a sig- 
nificance far more interesting to the chemical philosopher than before, 
because they have à more definite connection with the fundamental 
nature of things. Ап apparent objection at once suggests itself ; if 
the particles in condensed material are really touching one another, 
how can we account for heat within the material? Would such 
closely packed atoms be able to vibrate ? The theory of com- 
pressible atoms supplies as one of its own corollaries the immediate 
answer to this question. If atoms are compressible throughout their 
whole substance, they may contract and expand, or vibrate within 
themselves, even wh^n their surfaces are prevented from moving by 


tion. Evidently the change of volume in any case must depend not 
only on the intensity of the pressure exerted by the affinity, but also, 
among other things, on the compressibilitv of the substances con- 
cerned. The greater the compressibilitv the greater should be the 
change of volume caused by a given pressure of affinity. Before any 
definite conclusion can be drawn the differences in compressibility 
must be taken into account. 

These thoughts led to the measuring of the compressibilities of a 
large number of elements and simple compounds. "The compres- 
sibilities of 35 elements and many single compounds were studied 
with sufficient care to leave no doubt as to their relative values. It 
became at once manifest that tho formation of a compound of a 
compressible element was attended with greater decrease of volume 
than the formation of a similar compound of a less compressible 
element, other things being equal. This is just what the theory leads 
us to expect, and is a fact inexplicable by any other hypothesis as 
yet known to me. 

Another essential aspect of th^ theory of compressible atoms is 
that which concerns cohesion. If the pressure of chemical affinity 
causes atomic compression, may not the pressure of cohesive affinity 
also have the same effect ? Th» bulk of evidence strongly indicates 
that cohesiveness as well as chemical affinity exerts pressure in its 
action, and hence that each plays a part in determining the volumes 
occupied by molecules. 

Thus the computation of the space occupied by either a solid or 

а liquid becomes a very complex matter. Not only must th» various 
chemical affinities at work be taken into account, but also the 
cohesive attraction of both factors and products, and th» compres- 
sibilities over а very wide range of all the substances concerned. 
Discoverable parallelism in volume changes is to be expected only 
when one alone of these forces is the chief variable. 

Carried through to its logical conclusion, the idea that atoms 
are compressible gives one quite a new conception of the molecular 
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vibrational effect, even in contiguous atoms, provided we can con- CHLORIDES AND CONTRACTION ON COMBINATION 
ceive of these atoms as being elastic throughout all their substance. 6 


Agitation sufficient to produce even the Brownian movement might 
easily exist in such a system. 

Clearly there is nothing impossible or obviously contradictory to 
experimenta] knowledge in the notion that atoms are compressible ; 
indeed, the old idea of small, hard particles far apart is really more 
arbitrary and hypothetical than the new conception. The obvious 
simplicity of the latter is rather in its favour than otherwise, as in 
Dalton's atomie theory. In general, the more simply a hypothesis 
interprets the phenomena of Nature the more useful the hypothesis 
is likely to be, provided, of course, that the interpretation is adequate. 
The modern philosophy of pragmatism is a good guide in such 
matters; а theory not obviously illogical should be judged by its 
usefulness. Let us, then, test the new hypothesis by applying it. 
to other aspects of physical chomistry. 

If pressure produces a change in the sizes of the atoms and molecules 
themselves, may not the actual volumes of liquids and solids be 
used as a guide to the unknown internal pressures within them ? 
Cannot we thus discover whether or not chemical affinity exerts 
pressure in its action? To follow this clue the simplest possible 
case was chosen at first—namely, the comparison of the contrac- 
tions taking place on combining several elements in succession with 
a single very compressible one. The changes of volume occurring 
during the formation of oxides were first computed ; later, chlorides 
and bromides were studied. According to the theory of compressible 
atoms, we should expect to find greater contraction in cases of greater 
affinity. А glance at a diagram (Fig. 1) depicting typical data concern- 
ing certain nearly related chlorides strongly supports this inference— 
that is to say, reactions evolving much heat manifest great contrac- 
* E. Griineisen, " Ann. Physik," 1910 (iv.), 33, 1239. The relative 
values for the compresaibilities recorded in this investigation are doubtless 
trustworthy, although the absolut? magnitudes are somewhat uncertain, 
because they depènd on the rather inadequate theory of elasticity. 


mechanics of th» universe. The influence of atomic compre 
bilities may be perceived everywhere, and in most cases cach fact 
seems to fit easily and without constraint into its place in the 
hypothesis. Even apparent exceptions, such as the abnormal bulk 
of ice, may be ascrihed in а reasonable fashion to guperposed effects. 

Many physico-chemical phenomena assume a new aspect when 
viewed from the standpoint of this idea. New notions of th? 
mech:nism of the critical phenomena, surface tension, ductility. 
malleability, tenacity and coefficient, of expansion are gained. The 
peculiar relations of material and light, such as magnetic rotation. 
fluorescence, partial absorption, and so forth, may be referred to 
the modified vibrations of distorted atoms. The deviations from 
the exact fulfilment of many older generalisations concerning volume 
(such as the equation of Van der Waals already cited, the com- 
p2rative volumes of aqueous solutions, especially of electrolytically 
dissociated substances, and the variations in the crystal forms of 
isomorphous substances) are seen to be a foregone conclusion. 
Moreover, the theory, although not necessarily dependent on the 
modern belief that atoms are built up of numbers of much smaller 
corpuscles, is consistent with that belief, for would not such an entity 
be compressible ? 

The relation between heat of reaction and chinge of volume 
stimulates interest in chemical thermodynamics and curiosity as to 
the mechanism of the output of energy during chemical chinge. А 
search for accurate data wherewith to reason about this question 
soon revealed the uncertain nature of many of the figures. Here. 
in the domain of thermo-chemistry, as in those of atomic weights 
and compressibilities, new methods were needed in order to attain 
precise results. In thermo-chemical reasoning particularly accurate 
data possess a significance wholly denied to eruder results. The 
relations between tho heat of formation of organic substances, if 
determined accurately enough, may be hoped to throw light on 


a 


— 


orani 
are uf 
alread 
heats 
other 
ДОЛ 
"m 
perm 
deerd 
chin 


THE ELECTRICIAN, SEPTEMBER 1, 1911. — 813 


— 


organic structüre and the nature of valence. Approximate values 
are of no use at all for such а purpose. Enough has been done 
already to suggest relations of a highly interesting sort between 
heats of combustion, heats of evaporation, compressibility and many 
other properties ; and to add support to the theory of compressible 
atoms. Moreover, taken in connection with more precise know- 
ledge of the free energy of chemical changes, the new results will 
permit the evaluation of bound energy, and give results which may 
decide whether or not bound energy is really а simple function of 
ehange of heat capacity. as has been more than once intimated. 

A first step towards the collation of all the varying properties, so 
as to ehow their many-sided relationships, is clearly to find the way 
in which each property varies in relation to every other. With this 
in mind, let us &ppeal to the irregular system of the periodic classi- 
fication, which formed the subject of the Faraday Lecture by 
Mendeléeff 22 years ago. This mysterious index of uncharted 
tendencies must hide within itself guiding ideas capable of pointing 
us onward. Clearly each property must receive, not merely quali- 
tative, but strictly quantitative, treatment. With this in mind, 
let us compare our various facts by plotting atomic weight in one 
direction and all the other properties in another. Then, by noting 
the parallelism or antiparallelism of the wavy lines, many relation- 
ships may be traced. 

In the diagram (Fig. 2) are plotted a number of properties with 
relation to the atomic weights. Prominent among the lines is the 
atomic volume curve; below it is plotted the almost parallel line 
depicting the compressibilities of the solid elements. These are 


Comparison of Atomic Volumes 
and Compressibilities 


~ 
``. 


o 
H 
8 
о 
» 
ү) 
«d 
T 
3 
с 
= 
yr 
arg 
«a 
S 
he 
с. 
8 
о 
© 


oc © оо ч» > =з» 
of 


C e 
Atomic Weighte——> 50 
Comparison cf Heats 


of Formation of 
Chlorides and Oxides 


Heats of Formation ——- 


Fic. 2. 


seen to be,like the atomic volumes. periodic functions of the atomio 
weights. The parallelism cannot but suggest that atomic volume 
and compressibility are fundamentally connectel. Another set of 
waves shows the heat of formation of several compounds plotted 
with relation to the atomic weights, and a third curve gives the 
heats of combination of chlorine with other elements, and below it 
& heavy line depicts the heats of the combination of oxygen 
with these elements. 

The attempt to fathom the nature of these fundamental ten- 
dencies leads beyond one’s depth into an ocean of speculation. In 
the blindness of our submerged state we cannot distinguish between 
cause and effect. The well-known definite relations of the spectrum 
lines suggest that at least one of the essential requirements for the 
existence of an atom may be susceptibility to certain definite har- 
monic vibrations; those compressible atoms capable of vibrating 
m certain rhythms may be permanent, whilst other aggregations 
may be unstable. The gap in the periodic system where ekaiodine 
and ckacwesium should be, and the amazing instability of the elements 
immediately following, supports th» notion. But here we have & 
cosmic puzzle for future solution. To-day we lack adequate data, 
we are blocked at every turn by our ignorance; therefore, the 
immediate problem is to discover and test each step as carefully as 
possible. When the facts have been ascertained, man will have & 
solid basis upon which to build his future superstructure of theoretical 
interpretation. The quest is not dictated by mere curiosity alone. 
All organic life is actuated by chemical energy, and exists in a 


mechanism and environment composed of chemical substances ; and 
the effort to understand these essential conditions of human existence 
constitutes one of the most important objects of human endeavour. 
Superficial observation of the complex phenomena of life can do but 
little; patient study of the fundamental laws of the physical universe 
alone can help to unravel tho interwoven threads. Health, well- 
being and a profound philosophic outlook are alike dependent upon 
the result. No опе can predict how far we shill be enabled by 
means of our limited intelligence to penetrate into the mysteries of 
a universe immeasurably vast and wonderful; nevertheless, each 
step in advance is certain to bring new blessing to humanity and new 
inspiration to greater endeavour. 


CORCOVADO ELECTRIC RAILWAY. 


One of the most recent electric railways installed in South 
America is the new Corcovado line, which ascends to the summit of 
Mount Corcovado, in the neighbourhood of Rio de Janeiro. А steam 
operated line had previously been in operation, and was well patron- 
ised by tourists on account of the wide panorama overlooking the 
city and the bay which could be enjoyed from the summit. Quite 
recently the line was purchased by the local power company which is 
concerned with lighting and tramway enterprises in Rio de Janeiro, 
and the road was equipped with electric traction on the Oerlikon 
system, following to some extent the method. used on the Jungfrau 
railway. 

The electric line starts near the city at а 130 ft. altitude and rises to 
2,100 ft., reaching а point near the summit of the mountain. The 
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total length is 2-3 miles, of which 68 per cent. comprises curves. 
Owing to the heavy gradients it is necessary to use tho rack-rail on 
the whole of the line, and the Riggenbach system is adopted. The 
track gauge is one metre, and between the rails are fixed two channel 
irons between which are riveted the teeth of the rack. 

Three-phase current is employed, and a specially-designed loco- 
motive, which is illustrated in Figs. 1 and 2, was built by the Oerlikon 
Company. Ор the roof is a double trolley which takes current fromia 
750-volt overhead line at a frequency of 50 cycles. Such frequency 
was already adopted in the local power plant, and even thoughlitlis 
somewhat high for traction work, it was used without any difficulty 
by properly designing the motors. 

Some departure was made from the methods employed on the 
Jungfrau line. The locomotive is at the rear and pushes the car up 
the track, but owing to the heavy gradients it was found advisable 
to keep the locomotive independent of th» car, and it does not sup- 
port any of the weight of the latter, as on the Swiss line. In design- 
ing the locomotive, the centre of gravity is brought down as near the 
rail as possible, and a safety grip is used under the rack rail. 

The truck of the locomotive carries two separate pinions which 
engage with the rack. For each pinion there is mounted a similar 
set of apparatus consisting of a three-phase motor driving a counter- 
shaft by means of reduction gears. The speed reduction is from 
11:3 to 1. Each of the motors is bolted down to the top framing of 
tke truck, so that it lies above the inside floor of the locomotive and 
is quite accessible. The motors have 8 poles, and normally run at 
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730 revs. per min. In the armature circuit of each motor is placed а | | ND м. c 
rheostat for regulating the speed. Both rheostats are coupled FARADAY HOUSE AS A TRAINING INSTITUTION. 
together mechanically so as to be operated by a single movement of. EP 

the controller h»ndle. The two motors are always operated in This is a time of year of great anxiety to parents whose boys 
parallel. Above them is mounted a sheet-iron box of large size in | have just left school. Some have doubtless decided to make 


oe ied the ire coils, and a good air draught for cool- | their sons doctors or lawyers, and others, perhaps taking into 
ing the coils is provided by a motor-driven fan placed in the rear. | account the mechanical aptitude displayed by the particular 


youth considered, have sanctioned his desire to be an electrical 
engineer. In the case of a lawyer or а doctor, very definite 
courses of training are laid down and the parent cannot go far 
wrong; but in the case of the engineer it is different. The 
parent will find that his son may apparently reach hia goal in a 
bewildering variety of ways, and that a decision (by the un- 
mitiated) as to which is the best is difficult, if not almost 
impossible. 


If the parent consults the ** Proceedings" of the recent 
Education Conference for advice he will not be much better off. 
There he will find almost as many solutions as there were 
speakers, though if he goes somewhat more deeply into the 
matter he will discover that it is generally conceded that 
practical training is essential, and that it is best for the 
student to combine this in some way or other with his 
theoretical work. 

Such a combination is provided by the Electrical Stan- 
"T dardising, Testing and Training Institution in Southampton 

а Row, better known аз “ Faraday House." The length of the 

course is four years, although a shorter course can be arranged. 

Such air escapes at the front by a vertical flue, which runs up through | о Y E сирей SIE «шз He electric n 
the roof of the locomotive. On the front of the box are mounted | cc Dnica. engineering, combined with practical work in x 
р о Ро Р аА 77 | laboratories, workshops and drawing office. The second year 

The resistance coils also serve to absorb the energy when the car is | 13 devoted to the shops and is spent with one of the mechanic al 
run on the down grade, and the motors are used as generators in order | engineering firms that are affiliated to Faraday House. During 
to provide an electric brake. For operating the three-phase motors | the third year the student once more finds himself back in 
in this way, there is mounted a sma! six-pole exciter on the shaft of | Southampton Row, and he is now in a position ito take 


the rear motor (see Fig. 2) in order to furnish direct current. When | full, advantage of the advanced course of instruction’ pro- 
running under these conditions a | 


double-throw switch disconnects 
the field winding of both motors 
from the overhead line, and 
inserts the fields in the direct 
current circuit of theexciter. In 
this way the three-phase motors 
are made to work as generators 
upon the resistance coil. А 
rheostat regulates the amount 
of direct current in the fields, 
and accordingly the amount of 
electric braking. Means are also 
provided to allow the motors to 
work as generators upon the linc 
itself, in order to return energy 
in the usual way, but as the cost 
of current is quite low in th^ 
present case, this point is not one 
which has аз much importance 
as on some lines. It is found 
that 40 to 45 per cent. of the 
energy can thus be regencrated. 
When descending, the motors can 
furnish ‘the current needed on 
the locomotive for the fan motor 

and also for the lighting. 
/ The company із now operating 
a 50,000 H.P. hydraulic plant in 
the region of Rio de Janeiro, | 
using a 44,000-volt three-phase power line. The line ends in a large 
sub-station in the T of the town, and the present electric road 
akes its supply from this source. A special sub-station has been | l | 
RUM P us mountain, which „ш мапой receives 6.300-volt - manufacturers, or In a power house. Ít should be E | 
current from th? main plant, and reduces the pressure to 750 volts out in this connection that the parent is relieved from all t | 
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vided for the third-year students. In his fourth year he is 
again engaged in practical work, this time with electrical 


for use on the double-tro!!ey line. responsibility of finding a place for his son in works. » 
arrangements of this kind are made by the Faraday House 
authorities, and the delay which usually arises at this period 


- | ‚18 avoided. In fact, by the time the student has finished his 
Turkish Telegraphs.—The office of posts, telegraphs and | first year’s course arrangements have been made as to which of 


telephones of the Ottoman Empire has been elevated to the | the affiliated works he is to attend during his second year. 
rank of a Ministry, and His Excellency Agap Effendi Stam- 
boulian hax been appointed Minister. 


| 


| Another important point is that while in works the student 
‚ remains tn statu pupillari. Мг. Ernest A. Nash, the secretary 
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of Faraday House, not only receives monthly reports but 
constantly pays visits to all the affiliated works, and personally 
satisfies himself as to how each pupil is progressing, both 
mentally and physically. А third important point to parents 
is the fact that the fourth or last year of the course is spent 


in works. The student is therefore right in the way of any 


THE ELECTRICIAN, SEPTEMBER 1, 1911. 815 


— cán 


— —— — ———— — 


students, mention may be made of that excellent publication 
“The Faraday House Journal" In it are chronicled the 
appointments obtained by old pupils in а way which must 
foster the spirit of emulation in those still at the college, 
There are besides a number of excellent technical articles, all 
from the pens of old Faradians. 


We give examples in the aceom- 
panying illustrations of the accom- 
modation provided at Faraday 
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of students. Оп the ground floor 
and basement are the carpentry, 
fitting. and machine shops and | 
engine room. The second floor 
contains the physical and chemical 
laboratories, the battery room and 

| 
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the common room of the junior 
students. On the third floor are 
three lecture rooms, and two more 
common rooms, and on the fourth 
floor is the drawing office. All the 
rooms are light and airy, desirable 
features where mental work has to 
be done, while the whole building 
is heated by а low-pressure hot- 
water system. 

The basement workshop. and 
engine room has a floor area of 
about 2,000 sq. ft. and is well | 
lighted by two large skylights fitted | 
with a special glass rendering arti- 
| | | | ficial light unnecessary. Indeed, 
un Fic. 2.—Тнк DRAWING OFFICE. | although it is entirely underground, 
"i the light is as good as in some | 
8 appointments that may be going. In fact, Mr. Nash informs | of the upper rooms which get their: light direct. At. the 
us that many firms take into their employ these fourth-year | north end are the lathes, seven in a!l, including five screw- 
affiliated students, being naturally prepossessed in favour of | cutting lathes, also drilling, shaping and milling machines, 
men who have been trained in theirlowa methods. 1 |.) | alll electrically driven from shafting attached to а steel frame 

But the ultimate test of the suitability of any course both | erected independently of the main fabric, so as to avoid vibra- | 
J from the parent’s and the student's point of view is the influence | tion. Running the whole length of the shop under the main | 
16 has on the after-life of the 
pupil, both as regards tech- 
| nical knowledge and the 
| facility it provides for obtain- 
| Ing further employment. 
‚_ Here again Faraday House 
сап. be confidently recom- 
‘mended. Not only do the 
authorities do their best to 
obtain a position for each 
student leaving the college 
at the end of a complete 
course—and we are informed 
that a satisfactory appoint- 
ment has been obtained for 
every student who completed 
his course during last year— 
but they endeavour to keep 
constantly in touch both with 
employers and employés, In 
this way not only is the pro- 
perly qualified student reason- 
ably sure of a position, but 
also, through the help of 
Faraday House, he is often 
enabled to obtain an impor- 
tant appointment many years 
after he has left the college. 
This valuable feature of the 


Institution is пс К | : 

future. qM RM ОН о in the | skylight is the fitting bench, 55 ft. long. At the south end jis 

this time at or reaching the top " а ор are by | the forge, a boiler, steam engine, condenser and pump, a` new | 

are not averse to applying to their old c rica t dd naturally type of Crossley gas engine with magnetic ignition, four elec- 

find suitable men As regards keep; ge to help them to | trical generators, and a De Laval turbo-generator. The upper | 
gards keeping m touch with old | or carpenter's shop has an area of about 1,200 sq. ft. The main | 
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bench, running nearly the whole; length of the shop, is 42 ft. 
long and is fitted with Parkinson vices. The lathes, saw bench, 
and other appliances for carpentry are here, There is also 
at the south end an unusual type of motor generator con- 
structed for testing work. It is a special form of alternator 
direct-coupled to a continuous-current motor having а double 
commutator. By means of connecting pieces it is possible to 
obtain either single, two, or three-phase current of any prac- 
tical frequency, the regulating device of the motor allowing a 
very wide range of speed. Outside the chemical laboratory, 
on the flat at tle back, is the battery room, containing about 
54 large Pritchett cells and about 200 smaller accumulators. 
The connections allow of a wide range of combination, so that 
almost any voltage or current can be obtained. The lecture 
rooms, three in number, are on the third floor; two have a floor 
area of over 600 sq. ft ., the smallest being about 22 ft. by 20 ft. 
The usual fitted lecturers! benches are provided and all the 
rooms can with little difficulty be made into one room. It 
may be of interest to state that when each room is filled with 
the maximum number of students provided for, the supply of 
air per pupil is ample owing to the excellent ventilation. The 
drawing office which is on the fourth floor, is 60 ft. long, the 
total floor area being at present over 2,000 sq. ft. It is splen- 
didly lighted both back and front, and is provided with accom- 
modation for 70 students. The benches are of а special 
pattern, having slopes for the drawing boards and lockers 
underneath that close with a spring catch, so that each student 
can immediately put away his board, with T-square and instru- 
ments, at the end of the Іевғоп, and yet keep it free from dust. 
Round the room are hung many samples of the materials and 
parts used in dynamo manufacture. | 
The physical laboratory is on tlie second floor and runs the 
whole width of the building, 60ft., and has an area of 1,600 sq. ft., 
‘being well lighted back and front. It is fitted with all the neces- 
sary apparatus for making physical and electrical measure- 
ments. At the north end, protected by a strong barricade, are 
two motor generator sets and one rotary converter for experi- 
mental demonstrations. Ап independent system of wiring 
runs all round the room to provide the current required for 
testing purposes, whether from the institution generators or 
from the street mains which supply the building with alter- 
nating current at 200 and 100 volts, and direct-current at 530, 
200 and 100 volts. 
_ Finally, as a guarantee of the value of the course given, we 

may mention that Dr. Alex. Russell, M.A., D.Sc., M.LE.E., 
is the principal of Faraday House, and that he personally 
gives lectures to the advanced students both in mathematics 
and electrical engineering. The regular staff, too, is supple- 
mented by engineers who deliver lectures on subjects in 
which they are experts, and amongst those who have given 
regular courses of lectures to the students we may mention, 
Mr. James Swinburne, F.R.S., Mr. Robert Hammond, M.Inst. 
_(.E., Prof. Carus Wilson, Mr. H. M. Hobart, M.Inst.C.E., 
Mr. W. R. Cooper, Dr. W. H. Eccles, Mr. John Rennie and 
Mr. Wallis Jones, M.Inst.C. E. 

In connection with Faraday House there 1з a very flourishing 
Old Students’ Association of which Mr. C. P. Sparks, M.Inst. 
C.E., and Мг. G. W. Partridge, M.Inst.C.E., are the two senior 
past-presidents. 
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PROF. TURNER'S ADDRESS TO SECTION “A” OF THE 
BRITISH ASSOCIATION.* 


THE CHARACTERISTICS OF THE OBSERVATIONAL 
SCIENCEN, 

It will doubtless startle mv eudicnce to hear that this seetion has 
only once in its history been eddresaed bv an astronomical president 
upon an astronomical topie. J h^ addresses of Sir George Darwin 
(in 1886) and of Prof. Love (in 1907) on the past history of our earth 
certainly have an astronomic] bearing, but if we distinguish between 
the classical astronomy and its modern expansions they would be 


assigned to the latter rather than tothe former; and so would the few 


— s Abstract of the Address delivered by Prof. H. H. ‘Turner, D.Sc., D.C.L., 
F.R.S., at Portsmouth, yesterday. | 


astronomical allusions in Prof. Schuster's address at Edinburgh in 
1892. Even if we include, instead of excluding. all doubtful cases, 
there will still 3ppear а curious neglect of astronomy by section А in 
the last half-century, all the more curious when it is remarked that 
the neglect does not extend to the Association itself, seeing th^t there 
have been three astronomical presidents of the Association who had 
not been previously chosen to fill this chair. "The neglect is not con- 
fined to astronomy, but extends, аз some of us recently pointed ош. 
to the other sciences of observation; end we thought that, as а 
corollary, it would be better for the section to divide. in order that 
these sciences might not continue the struggle for existence in an 
atmosphere to which they were apparently ill-suited. But the sec- 
tion decided against the suggestion, and I have no intenticn of appeal- 
ing against the decision. "This explicit statement will, I trust, suffice 
to prevent misunderstanding if I proceed to examine the possible 
causes of neglect —for I cannot but regard the record as signiticant 
of some cause which it will be ме! to recognise even if we cannot 
remove it. 

Let me begin by quoting from the admirable address—none the 
less admirable because it was only one-quarter of the length to which 
we hive become accustomed—de'ivercd by my late Oxford colle»gue. 
the Rev. B. Price, at Oxford in 1860, whercin he referred to the con- 
stitution of this section аз follows :—“ The are»? of scientific research 
which this section covers is very lerge, lerger регдэрз thon thit of 
any other; and its subjects very so much thet while to some of those 
who frequent this room certain papers may appear dull, yet to others 
they will be full of interest. Some of them possess, probably in the 
highest. degree attainable by the human intellect, the chzracteristics 
of perfect and necessary science ; while others are at present little 
more thin e conglomeration cf observations. made indeed with 
infinite skill «nd perseverance, end of the greatest value: capable 
probably in time of greater perfection, nay, perh»ps of the most per- 
fect forms, but аз vet in their infancy, scarcely indicating the process 
by which that maturity will be arrived at and containing hardly the 
barest outline of their ultimate laws." A little later in the address 
Prof. Price made it quite clear which were the sciences “ in their 
infancy." “ And finally we come to the facts of meteorology and 
its kindred subjects, many of which are scarcely yet brought within 
any law at all.” 

. There is here much that will command ready and universal assent ; 
but is there not also a rather unnecessary social scale ? · The science 
of planetary movement had not vet been “ brought within any law 
at all ” (as we now use the term) in Tycho Brahé's time ; but was the 
astronomy of Tycho Brahé socially inferior to that of Kepler? Iss 
whether there is of necessity any drop whatever from the plane of 
Kepler, who realised the laws, to that of Tycho, who never reach^ 

any suspicion of the true laws, but had nevertholess such faith in 
their existence that he cheerfully devoted his life to labours of which 
he never reaped the fruits ? Is it not a dangerous doctrine that t 
work done previous to the formulation of a law is in any way infenor - 

Consider the case of M. Teisserene de Bort, when he began sending 

up his balloons. “Show me your laws,” cries the mathematician. 

“ But they are just what I hope to find,” replies M. de Bort. ` Yes, 
but surely you have formulated some law you wish to (езі? pur 
sues the invigilator. “ How am I to give you proper scientific ran 

unless you can produce at least 2 tentative law?” “On the other 
hand I wish to keep a perfectly open mind," mainteins M. de Dor: 
* Then I fear I cannot „Чи you to our class at present ; you must 
join the infants’ class, and I can only give you my best wishes thet 
you may reach maturity some day." Unperturbed, M. de Bort con- 
tinues to send up his balloons, and almost immediately discovers th’ 
great fact about tho isothermal region which will be & permanent 
factor т the meteorology of the future. The mathematician 18 er 
ready to admit him, as а worthy person who has found a law abou 

the constitution of the atmosphere. But was not the merit In sen 
ing up the balloons whatever came of it ? Is it not sometimes тоге 
courageous to take risks of failure ? The mathematician, safe In his 
stronghold which possesses “ probably in the highest degree attam- 
able by the human intel!cet the ch:raecteristies of perfect and neces 
sary science " is like a man who h:s inherited г good old-establish? 

businca;, and he hss а disteste for the methods of those who have n 
try new ventures. No doubt many who make such trials fail; but, 
on the other hand, great fortunes have been made in that way. i 

I also take the opening words of Sir G. H. Darwin's address to E 
section at Birmingham т 1886. “А mere catalogue of facte D 
ever well arranged, has never led to any important scientific gene 4 
sation. For in апу subjects the facts are so numerous and n 
sided that they only lead us to a conclusion when they are marsh Ab 
by the light of some leading idea. А theory із then а uM a 
the advance of science, and we may regard it as the branch of a HVINS 
tree, of which facts are the nourishment." 

With the utmost respect I wish to question whether 
indicated goes deep enough. Often have we had ocular demons 


the criterion 
tra- 
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of some guiding hypothesis. — Most of the obvious hypotheses have 
of course already been tried, end the majority of them have failed. 


tion of the value of a theory in stimulating the advance of science, 
but is advance wholly dependent on the existence of а theory? I 
have tried to indicate already a deeper motive power by such in- 
stances as the work of Tycho, who had no theory, but who perceived 
the need of observation. And I will now definitcly formulate the 
view thit the perception of the need for observations, the faith that 
something will come of them. and the skill and energy to act on that 
faith—that these qualities, all of which are possessed by any observer 
worthy the name, have at least as much to do with the advance of 
science as the formulation of a theory. even of a correct theory. The 
president in support of his assertion then described the observations 
made by Mr. Campbell at the Lick Observatory which, when 
catalogued in an obvious order. had led to an important. scientific 
generalisation. 

Even if tho like has never happened before, this scientific advance 
is at any rate due to little more than the accumulation of facts which 
arranged themselves, as Bacon hoped would naturally h:ppen. But 
does it detract from the merits of this fine piece of observational work 
that it was suggested by no leading theory ? And I will ask even 
further: Would its merits have been less if no such immediate induc- 
tion had presented itself ? To this second question I can scarcely 
expect a general answer in the affirmative ; jt is so natural to judge 
by results, and so difficult to look beyond them to the merits of the 
work itself that I shall not easily carry others with me in claiming 
that the merits of the observer shall be assessed independent! y of his 
results. And yet I aftirm unhesitatingly that until this attitude is 
reached, we cannot do justice to the observer. I believe it will be 
reached in the future, and I shall endeavour to give reasons for this 
forecast ; but I admit frankly that our habit of judging by results 
will be hurd to break. It extends even to the observer himself, and 
leads to the withholding of his observations from publication, so that 
he may himself extract the results from them. In the pure interests 
of the advance of knowledge, it would be far better to publish the 
material, so that many brains rather than one might work upon it. 
But the observer knows that by this course he risks losing almost the 
whole value of his patient work, which would pass as unearned incre- 


ment to the particular person who was lucky enough to make the 
induction, 


The illustration will suffice to remind us that the work of the ob- 
вегуег is far from being merely mechanical: it demands also skill 
and judgment skill in defeating systematic error, and a fine judg- 
ment, born of experience, of the success attaincd. АП this is inde- 
pendent of the generalisations which may or may not be arrived at. 
I venture to think that the great brilliance of Newton has dazzled 
our Vision so that we do not see some things quite clearly. “ Had it 
not been for Newton (writes De Morgan in his ‘ Budget of Paradoxes,’ 
p. 56) the whole dynasty of Greenwich astronomers, from Flamsteed 
of happy memory, to Airy, whom Heaven preserve, might have 
worked away at nightly observation and daily reduction without any 
remarkable result • looking forward, as to a millennium, to the time 
when any man of moderate intelligence was to soe th^ whole explana- 
Поп. What are large collections of fact for? To make theories 
from, saya Bacon ; to try ready-made theories by, says the history 
of discovery ; it’s all the same, says the idolater ; nonsense, say we ! ? 
But nothing of this will fit in with what we know of Bradley's work ; 
he discovered aberration, not by any help fom Newton, but by accu- 
mulating a mass of observations. He had no ready-made hypothesis, 
or rather he had a wrong one, viz., that the stars would show displace- 
ment due to parallax; and after this was proved wrong, as it was at 
the very outset, he had nothing in the way of a theory to guide him, 
and found great difficulty in devising one after he had collected his 
facts, which spoke for themselves so far as to reveal plainly the essen- 
tial features of the phenomenon in question. | 

De Morgan was a mathematician, and I hive noticed that mathe- 
maticians are apt to he crisp in their statements: but he ва bold 
man who says © nothing will ever come of it.” Perhaps an equally 
Crisp statement on the other side may be pardoned. I adventure the 
remark that if nothing his hitherto come of such observations, it is 
because observers have been mixled by th^ very teaching of De 
Morgan and others who share his views: thev hive been told that 


they will do no good without a theory until they have come to believe 


1t; whereas the truth probably lies in a quite different direction. To 
Present my reasons for this proposition I must ask you first to con- 
sider in some detail the method of discussing meteorological obser- 
vations suggested some years ago by Prof Schuster. | 

m He cousiders {е record of ¢ 


any meteorological element suen as 
temperature or rainfall. 


When these records are put in the form of a 
diagram in the familiar way we get a wavy iine, which has much in 
common with that traced by a gramophone needle on a smaller scale. 
The sight of the complexities is almost paralvising, especially when 
those who would otherwise attack the problem are deterred by the 
emphatic assertion that it is useless to do so without the equipment 


ul 


It is to Prof. Schuster that we owe the vitallv important advice to 
disregard hypotheses and make a complete analvsis of the record. 
Of course the labour is great, but the genuine observer is not afraid 


of labour. And in practice the work always resolves itself into a 
serics of finite steps, owing to the finite extent of the observations. 


This method hos been applied to the consideration of spectra, sun 


spots and other astronomical data. 


~The method of Prof. Schuster is not the only one that has been 
recently proposed for dealing with large masses of observations. We 
have also the methods of Prof. Karl Pearson. These have been far 
more widely adopted for use than the periodogram, and thev have 
also been more adversely criticised. As regards criticism, I think it 
is fair to say that it has chiefly been directed towards the nature of 
the material on which Prof. Pearson has used his process than on the 
process itself, and at present we nced not be concerned with it. The 
processes themselves are sound enough; one of them, for instance, 
is much the same as the old method of least squares in a simple form. 
But if the seme criticism is made as has been made on the method of 
the periodogram—viz., that it is not new—we can reply in almost the 
same words in the two cases: the mathematical calculus may not be 
new, the novelty is the insistence on the application of it, and tha 
application to all possible cases. Prof. Pearson ceases to look for one 
principal factor only, and examines all possible factors, just as Prof, 
Schuster examines all possible frequencies. 


Let us admit frankly that there is an appearance of brutality about 
such methods. Is our method of search to be merely the old and 
presaic one of leaving no stone unturned ? We have been led to 
believe that there should be more of inspiration in it; that a true 
man of science should have some of the qualities of that fascinating 
hero of fiction, Mr. Sherlock Holmes, who picks up his clue and follows 
it unerringly to the triumphant conclusion. Such qualities will do 
the man of science no possible harm: indeed they will be of the 
utmost value to him. The point to which I am now calling attention 
is the chance in nature of the opportunities for using them, which 
are becoming every day more confused. Dr. Conan Doyle, in the 
exercise of his art, keeps our attention fixed on a single trail: he 
conceals from us by mere omission the numerous trails which cross it. 
We admire the skill of the Indian who pursues an enemy through the 
trackless forest: but his success depends on the simplicity brought 
by this very tracklessness, and would be imperilled if there were 
numerous tracks, It may be remarked, however, that there is a still 
higher sagacity—that of a hound who even among a number of tracks 
can pick out the right one by scent. Let us imagine for а moment 
that the scientific man can be endowed in the future, by training or 
by some new invention, with a faculty of this kind, so that һе may 
unerringly pursue a single trail even when it is crossed and re-crossed 
by others. Then in the terms of this metaphor I draw attention to 
the fact that he has still to determine which is the right trail; and 
that in general he сап only do so by pursuing each in turn to the end. 
To teke an example from recent scientific anecdote: I relate the 
story as I was told it, and even if incorrect in detail it will serve ita 
purpose as a parable. The Róntgen rays were discovered originally 
by their photographie action, but afterwards it was found that they 
would render a serecn of calcium tungstate phosphorescent. I was 
told that this discovery had been made in this wise: Mr. Edison had 
а large collection of different chemicals, and a number of assistants : 
he set his assistants busily to work to try each substance in turn until 
the right one was found. Now this is not only a genuine scientific 
process, but it is the fundamental process, Let it be frankly ad- 
mitted that our instincts are against it. We should much prefer to 
hear that some hypothis had pointed the Way, even a falso hypo- 
thesis such as actually led to the discovery of the possibility of achro- 
matism in lenses. Or if memory had plaved a part: The other day 
Prof. Fowler identitied the spectrum of a comet's tail with one taken 
in his laboratory, of which he hod some recollection, and our human 
sympathies fasten 2t once on this idea of recollection as a praise- 
worthy element in the discovery, Хау. even mere accident appeals 
to us more than brutal industry: if Mr. Edison hod wendered into 
his laboratory, picked пра bottle at random, and found it answer 
his purpose, I venture to say thit we should have instinctively 
awarded him more merit : there would have been just à chance that 
he was inspired. Let us by all means welcome hypothesis, memory, 
inspiration, and accident whenever and wherever they will help us: 
but they may feil, and then our only resource is to help ourselves by 
the unfailing method of examining all possibilities. The aid of the 
others is adventitious and comes, like that of the gods, most readily 
to those who help themselves. 

The maxim of “ leaving no stone unturned " was enunciated from 
& rather different point of view some dozen years ago by an American 


geologist, Prof. T. C. Chamberlin, of Chicago, in a short Paper for 
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students entitled : “ The Method of Multiple Working Hypotheses.”’* 
After recalling how much the march of science in early days was 
retarded by the tyranny of a theory formulated too hastily, and how 
in later times attempts have been made to remedy this evil by hold- 
ing the theory, provisionally only, as a working hypothesis, Prof. 
Chamberlin points out that even the working hypothesis has 
serious disadvantages :—'' Instinctively there is a special search- 
ing-out of phenomena that support it, for the mind is led by its de- 
sires. . . . From an unduly favoured child it readily grows to be a 
master and leads its author whithersoever it will. . . . Unless the 
theory happens perchance to be the true one, all hope of the best 
results is gone. То be sure, truth may be brought forth by an inves- 
tigator dominated by a false ruling idea. His very errors may indeed 
stimulate investigation on the part of others. But the condition is 
scarcely the less unfortunate. . . . То avoid this grave danger the 
method of multiple working hvpotheses is urged. It differs from the 
simple working hypothesis in that it distributes the effort and divides 
the affections. . . . In developing the multiple hypotheses, the effort 
is to bring up into view every rational explanation of the pheno- 
menon in hand and to devclop every tenable hypothesis as to its 
nature, cause or origin, and to give all of these as impartially as pos- 
sible a working form and a due place in the investigation. "The inves- 
tigator thus becomes the parent of a family of hypotheses : and by his 
parental relations to all is morally forbidden to fasten his affections 
unduly upon any one. Inthe very nature of the case, the chief danger 
that springs from affection is counteracted.” For the further eluci- 
dation of Prof. Chamberlin's proposals I must refer my audience to 
his original Paper, which is well worthy of careful attention. He does 
not shirk consideration of the drawbacks—'* No good thing is without 
its drawbacks," he writes. And it may be added that no good thing 
is entirely new, or entirely old. Perhaps it is better to say that it is 
generally both newandold. The “ Method of Multiple Hypotheses ” 
is new because itis still necessary to remind scientific workers of all 
kinds that so long as they restrict themselves to the examination of 
one hypothesis only they can never reach complete logical proof : 
they can only attain а high measure of probability. "What is often 
called verifieation is not complete proof, but only increase in prob- 
ability: for complete proof it is necessary to show that no other 
hvpothesis will suit the facts equally well, and thus we are bound to 
consider other possible hypotheses even in the direct establishment 
of one. 

But the method is also old in that it has long been adopted in prac- 
tice, however partially and unconsciously, by scientific workers of all 
kinds. When a boy at school I began to make physical measurements 
under Mr. J. G. McGregor (now Professor of Physics at Edinburgh) 
I learnt from him one golden rule: “ Reverse everything that can be 
reversed." The crisp form of the rule may be new to many who have 
long used it in their work : and its use is simply that of * multiple 
hypotheses." For when the current in a wire is reversed, the hypo- 
thesis is tacitly made that the effect observed may be due to the 
direction of the current : and when a measured spectrum photograph 
is turned round and re-measured, it is an admission of the hypo- 
thesis that the direction of measurement may be partly responsible 
for the observed displacements of the spectrum lines. — By the 
various reversals we endeavour in Prof. Chamberlin's words, “ to 
bring up into view every rational explanation of the phenomenon in 
hand which can be brought up into view in this way. But truly 
* no good thing is without its drawbacks," and one drawback to 
the recognition of this principle is that, by a process of mental 
confusion, it seems sometimes to be regarded as a distinct merit in 
a piece of apparatus that it can be reversed in a large number of 
ways. It must be remembered that the hypotheses thus examined 
and ruled out are chiefly instrumental ones superadded to those of 
Nature: and the latter are already sufficiently numerous, without 
our ingenious additions. 

The view which Е have endeavoured to put before you of the inevi- 
table course of scientific work is that it will depend more and more on 
the patient process of '* leaving no stone unturned." It may not be 
an inspiring view, but it should be at least encouraging. for it follows 
that no good honest work is thrown away. And it is just this en- 
couragement of which the observer, as opposed to the worker in tho 
laboratory and the mathematician, stands sometimes in sore need. 
The worker in the laboratory can often clear away his hypotheses on 
the spot, he can reverse his current then and there ; but this is often 
impossible for the observer, who can and does reverse his spectrum 
plate for measurement, but to reverse the motion of the earth which 
affected the lines must wait six months, and to reverse also the motion 
of the star may have to wait мх years, or 60, or 60,000. In many 
cases he must leave the reversal to others, and thus not only сап he 

t test all his hypotheses. but he may not even be able to formulate 
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His aim cannot therefore be to establish within his lifetime 


them. 
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some new law, and his work is not therefore to be appreciated or con. 
demned by his success or failure in this respect. There are truer aims 
and surer methods of judgment. Something is inevitably lost when 
we endeavour to express these aims in the concrete ; but for the sake of 
illustration we may say that the true observer is always endeavour- 
ing to reach the next decimal place, and is ever on the alert for 
some new event. Of the pursuit of the next decimal place it is need- 
less to say more: the aim is as familiar in the laboratory as in the 
observatory. But I often think that the recognition of new eventa 
is scarcely given its proper place in the annals of science, if we have 
due regard to the consequences. I have protested that in much of 
his work the observer cannot be judged by the fruits of his labour, 
though there is an instinctive tendency to judge in this мау; but 
here is a case where he might well be content to be so judged, and yet 
the consistent award is withheld. Think for à moment of the very 
considerable additions to our knowledge which have accrued from 
the discovery by Prof. W. H. Pickering of an eighth satellite to Saturn. 
The discovery led directly to the recognition of the retrograde motion, 
and to explain this we were led to revise completely our views of the 
past history of the solar system. Incidentally it stimulated the 
search for other new satellites. resulting in the discovery of a curious 
pair to Jupiter, and next of the extraordinary eighth satellite; while 
it was the investigation of the orbit of this curiosity which suggested 
an eminently successful method of work on cometary orbits. If we 
judge scientific work by its results we must take into account all this 
subsequent history in our appreciation of Prof. Pickering’s achieve- 
ment. But whether we do so or not is probably a matter of in- 
difference to him, for the true observer is above all things an ama- 
teur, using the word in that splendid sense to which Prof. Hale recently 
introduced us. There have been many attempts to define èn ama- 
teur. One was given by Prof. Schuster in his cloquent address to 
this section at Edinburgh in 1892 :—“ We may perheps best define 
an amateur as one who learns his science as he wants it and when he 
wants it. Ishould call Faraday an amateur." We necd not quarrel 
with his definition and certainly not with the noble instance with 
which he points it. But after all I prefer the definition of Prof. 
Hale :*—“ According to my view, the amateur is the man who works 
in astronomy because he cannot help it, becsuse he would rather do 
such work than anything else in the world, and who therefore cares 
little for hampering traditions or for difficulties of any kind." 

The wholly satisfactory nature of this view is that it provides net 
only a detinition, but an ambition, and a criterion. We feel at once 
the ambition to become amateurs, for I deny stoutly thet the dis- 
tinction is conferred at birth: it comes with work of the right kind. 
And we may know what is work of the right kind by this if by nothing 
else, that by diligently performing it we shall become amateurs who 
find it impossible to stop, “ who work in astronomy because we Call: 
not help it.” Before an army of such men even the vast hordes of 
dusky possibilities of which we are beginning to catch glimpses must 
yield. The fight may seem, and по doubt is, without end ; and the 
opportunities for glorious deeds by which outlying whole troops of 
the enemy are demolished at once are becoming rarer. We are con 
fronted with the necessity of attacking cach possibility singly. which 
threatens the stopping of the conflict through sheer weariness. Clea rly 
the army of amateurs is the right one for the work ; weariness cannot 
touch them, they will go on fighting automatically because ' they 
cannot help it.” 


THE ELECTRICAL WORK OF THE PHYSIKALISCH- 
TECHNISCHE REICHSANSTALT IN 1910.1 


The electrical work at the Reichsanstalt during 1910 may аз usual 
be divided into two parts, the purely routine tests on instruments an 
apparatus, and the researches undertaken with a view to improving 
the present methods of measurement or to increasing the present 
state of our knowledge of the physical properties of the materi?" 
employed in electrical work. We give below some details of the 
researches made in the latter division. 

The joint work carried on in the National Physical Laboratories 
of Germany, England and the United States under the «gis of the 
International Commission for Electrical Units and Standards was 
begun at the Reichsanstalt in 1910 under the direction of Dr. JE 
The most important part of this work was the determination of t : 
E.M.F. of the Weston standard cell to within 1/10,000th part of tho 
value given by the International Ohm and Ampere аз fundamenta 
standards. As a result of measurements with the silver voltameter 
undertaken at Washington, the delegates found that the corre 


* “ Monthly Notices, R.A.S.” LXVIIL, p. 64. ле] 

f The information given in this article is taken from ше E 
report of the Reichsanstalt, published in the "' Zeitschrift für Inst 
mentenkunde,”’ 
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ponding value for the E.M.F. of the Weston cell was 1:0183 inter- 
national volts to within 1/10,000th port. It was therefore agreed 
that from January 1, 1911, the value of the Weston cell should in all 
‘international laboratories be considered as 1:0183 volts at 20°С. 
This required an alteration of 0:0003 volts in the standard German 
value, the value formerly being 1.0186 volts. This alteration із due 
to the fact that the mercurous sulphate in the new cella has a some- 
what lower electromotive force than that hitherto used at the 
Reichsanstalt. 

During 1911 à sum of 283,400 marks (£14,170) was granted for 


the erection of a new “ heavy-current " electrical laboratory, and of 


111,500 marks (£5.575) for the erection of a telegraph laboratory, 
which is to be free from magnetic disturbances, at Potsdam. 

The experiments on the variation of standard Weston cells which 
were carried out in conjunction with the National Physical Labora- 
tory and the Bureau of Standards have been continued during the 
past усаг. Similar researches have been conducted on the silver 
voltameter. 

The four manganin resistances which have been employed for 
some years past a3 secondary standards were during 1910 frequently 
compared with each other and with other recistances ; and appevred 
to have remained constant within the limits of observational error. 
The 1 ohm manganin resistances were during July 1909 placed in an 
atmosphere of 50 per cent. humidity from which they were only 
removed for measurements to be made on them. Arrangements have 
now been made for these resistances to be tested while they are 
actually in the humidifiers. As м well known, moisture has a certain 
effect on the resistance of wire resistances, though with those whose 
value is of the order of 1 ohm it is not considerable (under 1/100,000th 
of an ohm). The influence of damp upon the secondary standards 
cannot be determined with any accuracy as the variations are во 
small, 

In February, 1910, seven mercury rectifiers were installed for 
charging а 120-volt battery off a three-phase circuit. The maxi- 
mum capacity of each rectifier is 10 amps. To maintain the 
current at this value two iron wire variators in parallel are placed 
іп thecathode circuit. These variators have a choking effect во that 
while the voltage varies from 10 to 40 volts, the current remains 
constant at 5 amps. In this way it is possible to operate several 
rectifiers in parallel for charging the sime battery. The rectifiers 
are divided into twe groups of three and four respectively, so that 
it 15 possible to ch:rge two batteries at the some timo at different 
voltages. т generel, however, all seven rectifiers are connected in 
prratlel. Chsrging стл thus go on both day and night without any 
attendance being necessary. and the cost of the energy used in the 
variators is therefore more than set off by tho swing in attendants’ 
wages. Further, ‘so long as the batteries were charged off rotary 
machines there were never sufficient batteries for the work in hand, 
but since rectitiers have been installed, by the employment of which 
charging can go on all night, the number of batteries has been quito 
sufficient for all purposes. 

Tests have also been carried out to determine the most suitable 
arrangements for testing transformer oils. Spheres of 10 mm. and 
15mm. diameter were used аз electrodes as well as pin points. With 
very dry and clean oil the breakdown voltage between the points 
wa3 somewhat lower than with spheres. The difference, however, 
disappeared as the distance between the electrodes hecame greater. 
As the distances were increased in damp oil a higher breakdown 
variation was noticed between points then between spheres, but the 
values were often very irregular. Probably in this case the strong 
electric field at the end of tho points played some considerable part. 
It was noticed that when а high voltage hid been impressed between 
electrodes placed a long distance apart for a considerable time, the 
breakdown voltage for a specitie distance apart of the clectrodos was 
Considerably higher thin when а previous high-volt ye stress had not 
been impressed. With the 10 nim. sphere electrodes the measure- 
ment of distances was easier and more accurate thea with points. 
Those researches arc being continued. 

Up to the present, certain difficulties hyve been experienced ia 
making arrangements for testing the breakdown voltages on sub- 
stances, such as bitumen, which are used for covering in cibles. If 
о о ны d to à smooth meta! aurface con- 
A аы сы! | A oe С own Docurrme: An рро Nas 
Want n Red 5 E o о аз possible the conditions 
о B i е с ort Чэ purpose an iron tube. 15 mm. 
widened out cylindrical RU 40 Pied чш ы 
ЫА] бус ins үкү р k | ue cardboard tuho was then 
enclosed in the cardhboxt] e 5 dau E we lly 
dbi S n Sh mm. das rod was next fixed into 
ine Кип п. а ч т wo eo » во that the brass rod was 
cardboard. Ты 1 tu к the two being protected by the 

1e Iron tube was then filled with the material for 


testing through an opening in the upper cork. In this way a mass 
of insulating material about 3 mm. thick was obtained between the 
brass rod and the iron tube. The cardboard prevented sparking 
from the iron pipe to the brass rod through the air, the iron and the 
brass forming the two electrodes for testing. Test? mide on this 
arrangement agreed pretty well amongst themselves. 


A series of tesis was also carried out on plates of insulating mate- 
rial to determine the energy losses in dielectric. About ten such 
plates were interspersed with copper foil, the whole making up & 
condenser, C,, with a capacity of from 0-004 to 0-07 mfd. This 
was connected in a Wheatstone bridge, as shown in the accom- 
panying diagram, C, being а variable air condenser which was 
connected in series with an adjustable resistance. From the value 
of the condenser, C,, of the resistance, P, and the frequency. tho 
angle by which the voltage and current in the condenser, C, differed 
from 90 deg. could be determined. "Tests were carried out on this 
arrangement for frequencies between 9 and 2,000, and it was found 
that the variation in capacity in the case of some substances was only 
dependent to a slight extent on the frequency, while in other cases 
the variation was considerable. Sometimes the phase difference 
also depended on the voltage used, but not always. ‘These researches 
are being continued. 


For measurements such as those mentioned above, resistances free 
from capacity and self-induction are very desirable. For this 
reason researches were undertaken on various types of liquid resist- 
ances.. Numerous solutions were tested and some were found which 
gave sitisfactory results. 


Earlier tests which were undertaken on tho increase of resistance 
of single layer coils with the frequency were extended during tho 
vear to coils with two and more layers. The interdependence of 
resistance on the frequency was determined and the resulta of tests 
have already been published. During 1910, for the first time, an 
ammeter was made for measuring high-frequency currents up to 
40 amps. А hot wire air thermometer was used for its standard- 
isation and; some testa on 
the optica! method of cur- 
rent measurement similar 
to those of Orlich were 
made with glowing plat- 
inum foil. The agreement 
was satisfactory enough 
for the purpose. - 

It has been ascertained 
ав à result of conductivity 
tests on copper which have 
extended over a number 
of years that there is pro- 
portionality between the 
temperature coefficent and 
electrical conductivity. For example, an approximate formula 13 
0,,.€,,— а Constant, a,, being the temperature coeflicent, and с, tho 
specific resistance in ohms рег mm. cube at 15°С. The mean value 
for the constant for all types of copper tested at the Reichsanstalt 
since 1905 is 6-7, х10-5. Tho sme relations also apply to alumi- 
nium and iron, the constant being different in each case. 


Some experiments were made to determine the amount of water 
absorbed by certain insulating oils and in the course of those re- 
searches it was found that the product termed commercially ** trans- 
former oil " absorbs but slightly more water than petroleum. "The 
absorption of water at 18 € i3 for paraffin oil 0-003 рог cent., for 
petroleum 0-005 per cent., and for benzol 0-05 per cent. 

Аз а continuation of the experiments on fuses mentioned iu last 
year’s report, researches were mide on the intluence of high-voltage 
and the filling material. Silver wires 0-1 mm. in diameter and 
150 mm. long were stretched through 15 mm. glass tubes and 200 mm. 
long, th? tubes being filled with dry sind. А current density of 
4 amps. per sq. in. was used, the mean temperature of tho 
wire being then 230 C. А number of these fuses were tested with a 
current of 4 amps. and others with 2 amps. the frequency being 
50 in each case.  Tinfoil was pisted round the glass tube and an 
alternating-current pressure of 4,800 volts was applied between the 
tinfoil and the fuse wire. In thes» two cases an increase of resist- 
ance of the fuse was noticed, the increasa being very rapid in th» 
cas? of the higher currents and amounting to as much аз twice tho 
origina] amount. These wires fused in 10 days. In the case of a 
current of 2 amps. ‘increase and fusion wero less rapid. This 
increase is attributed to the powdering of the wire. In the case of 
fuses tested at a pressure of 600 volts with a current of 4 amps., 
the resistance increased from 10 to 20 per cent. in eight months and 
fusion did not occur. Overloading fuse wires causes less corrosion 
when they are enclosed than when free to the atmosphere. In tho 
latter саве the convection scems to cause oxidation. 
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SOME OF THE EFFECTS OF COMPETITION. 


In the days when the so-called Manchester School of 
politics flourished, ideas which now scem a little crude found 
ready acceptance. The pure and undiluted doctrine, as 
then preached, has almost passed into oblivion, and is now 
generally associated with rather е Чет] y people of a some 
what philosophic turn of mind. In saving this, we do not 
mean to pour contempt upon it; it had its virtues and could 
be supported by many arguments, which were often a little 
embarrassing to the controversialist, but none the less 1t 
represented at best а partial view of things, no longer com 
passing the whole field of а more highly evolved state of 
commercial activity. 

Perhaps one of its most cogent arguments was directed to 
prove that under conditions of unfettered competition 
everything would be for the best. Much that has lately 
happened, quite apart from acute political controversy, 
seems to show that it is now recognised that competition 
without compromise is neither in the interest of buyer nor 
seller, of consumer nor producer. А case in point may be 
found in the cessation of cut-throat rivalry between the 
various agencies competing for the traffic of London, 8 
commercial interest which seems likely to be profitable to all 
concerned if due regard is had to the public weal in any 
scheme that may be evolved foc the purpose of suppressing 
useless competition. The same poliev is being followed by 
the railway companies of the kingdom, with results which 
seem likely to be beneficial. 

In the electrical world complaints are frequently heard 
that there але too many in the business, but no remedy has 
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fact, the figures in the two cases ате very similar ; but the 
differential coefficient, so to speak, or in other words, the 
rate of progress, differs, and this leads us to think that it 
will continue to vary, probably in а way that should be 
encouraging to the electrical engineer. Нег DETTMAR 
is unable to give any very precise answer to those who ask 
what has been the effect of electrical competition on the 
gas interests. He says that their statistics are often vague 
and lacking in precision ; but on the whole there seems 
reason to think that their output may in some cases have 
increased slightly, if estimated on the same basis; but in 
others there has probably been a smallloss. In so far as 
our own interests are concerned, it is not perhaps difficult 
to understand some of the causes that have contributed to 
electrical progress in the larger towns, where gas is already 
in the field. And the absence of these causes in the smaller 
towns, such as greater competition with one’s neighbour 
and perhaps a higher standard of comfort, may explain why 
in the country districts progress is slower, though the start 
promises better things. Undoubtedly, other reasons besides 
the mere existence of gasworks in a place could be adduced 
to show why a larger field is likely to be more profitable 
than a more confined sphere. But probably sufficient has 
been said to enable us to see that the pioneer work which 
was done by the gas engineers in ousting paraffin lamps and 
candles has not been without its beneficial effects on elec- 


tricity supply. 


been propounded, and none seem3 likely, short of the sur- 
vival of the fittest. Still it is not with this phase of the 
problem that we are at the moment proposing to deal. 
Quite apart from this there has been some acute and bitter 
controversy between electrical and gas engineers. We 
hope we have at no time done anything to embitter the 
relations between us and them ; they have undoubtedly as 
much right to conduct their business in their own Way as we 
have to conduct ours. 

Still it is pleasant to be told that the effect of this 
competition between the gas and electrical interests is all 
for our good. In making this seemingly paradoxical asser- 
tion, we are going on the assumption that the state of affairs 
їп Germany is similar to that in this country. The elec- 
trical fraternity in Germany owes a debt to Herr DETTMAR, 
who contributes from time to time to the technical Press a 
review of the state of progress that is being made in that 
country. His articles are not altogether suitable for repro- 
duction in our columns, seeing that they appeal to facts, 
details and statistics that do not apply to Great Britain. It 
seems unfortunate that we cannot produce somebody who 
could do the same for us, and devote a certain amount of | 
leisure time to a painstaking analysis of the masses of 
figures that are to be found in official and technical publica- 
tions and that might form the raw material for much 
edifying discourse on the progress that is being actually 
made, its causes and effects, together with useful hints that 
might help to encourage the optimist and confound the 
pessimist. 

_ Herr DETTMAR's latest thesis seems to be to the effect 
that greater development of electricity supply has taken 
place in those towns in which there is competition from the 
баз works than in those in which no gas is supplied. This 
scems at first a rather startling assertion. None the less, he 
analyses facts by subdividing the towns in Germany 
according to these two categories, and, further, according to 
their populations. Undoubtedly the towns in which there 
l3 no gas supply but which have an electricity supply are 
on the whole small, but there appear to be nearly 100 of 
these in all. The comparison 1s made on the basis of watts 
per head of the population, and the state of affairs in 1900 
is contrasted with that in 1909. It seems that in these 
small places, none of which has a population exceeding 
20,000, a good start had been made in 1990 on the watt- 
basis, all the stations included in the statisties having been 
at work for at least two vears (this proviso being made to 
-exclude mere chance growths of a few weeks). The progress 
Which was made between 1900 and 1929 was gratifving, the 
Watts per head of the population having nearly doubled on 
an average. Оп the other hand, in the towns in which 
баз works already existed, amounting in all as far as central P ceu c ош I ВК 
Stations are concerned to 72, а much less hopeful start ee oman a Ше ner aaa magnetic properties 
was made on the watt-basis, especially in the bigger towns | Е КЕ chapter deals with the rotating portion 
with populations over 20,020. But here the progress has | of continuous-current machines, both from the theoretical and 
been on a much larger scale, and in the towns with a popula- | practical point of view. The authors i я 
tion of more than 100,000 the output рег head of the popu- | selves p ое MA rely men- 
lation has increased more than four-fold. This does not, n qe о chapter is devoted to the field system 
of course, necessarily mean that the output per head is at | and the calculations connected therewith. eee 
present much greater in the one case than in the other ; in { chapter deals with armature reaction and commutation. 


` |. REVIEWS. 


Oopies of the undermentioned works can be had from THE ELEOTRICIAN Office, post 
fioe. on receipt of published price, adding 34. for books published under $e. Add 
10 per cent. for abroad or for foreign books.) 
$ Ы лыы. лыы 


Dynamo Blectric Machinery. вест Сокнкхт Macuines. 8th 
edition. Ву S. SH&LboN and E. Hausmann. (London; Crosby 


Lockwood & Son.) Тр. іх. +328. 123. net. | 

The later editions of many works consist simply of reprints 
of the earlier editions with а few alterations and additions. 
Аз a result much matter is still included which deals with 
practices rendered obsolete, and which would probably not be 
included in an entirely new work. This failing is only too often 
noticeable with text books on dynamo-eleciric machinery, the 
examples and illustrations of machines being frequently any- 
thing but up to date. | 

It is, therefore, very pleasing to note that the authors have 
revised their book in a most thorough mauner. With the 
exception of the first two chapters—devoted to elec.rical апа. 
magnetic laws and facts—the book has been entirely re- 
written, and practically the whole of the illustrations are new. 

Iu the previous editions chapters were devoted to the design 
and testing of machines. These have now been omitted. We 
agree with the authors that the subject of the design of con- 
tinuous-current machines is too vast to be adequately treated 
in а book of this type, but think that a small chapter on testing 
should have heen retained, dealing with the more ordinary 
tests in common use. —— ме с 

The subject matter is divided into nine chapters, the first 
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theory of commutation is gone into at very great length. We 
are surprised to find that the use of auxiliary poles is stated 
as rather to reduce armature reaction than definitely to assist 
commutation. Аз a matter of fact, it can hardly be claimed 
that the effect of the interpole is materially to reduce armature 
reaction, for its action is confined to a very small portion of the 
armature midway between tlie main poles. The true function 
of the commutating pole is to provide a correct commutating 
field in the armature coils undergoing short-circuit. To effect 
this the M.M.F. on the commutating pole must be such as 
more than to counterbalance the armature M.M.F. acting at the 
geometric neutral position. 

The two next chapters deal with generators and motors 
respectively, and contain much up-to-date information. The 
generator speeds for direct-coupled machines are low compared 
with English practice. The remaining chapters deal with 
motor generators, boosters and storage batteries and central 
station equipment, and call for no especial comment. 

The book is to be recommended as a very good text book on 
continuous-current machines. The information given is 
reliable and typical of modern practice, and the purely theo- 
retical parts are put forward clearly. Inch units are used, 
which causes the magnetic calculations to appear unfamiliar 
to those of us who use the C.G.S. system. А. Е. C. 


Electricity іп the Service of Man. Ву К. Мітллхесх WALMSLEY, 
D.Sc. Vol. I, —'*'The History and Principles of Electrical Science.” 
(London; Cassell & Co.) Pp. xv.--828. 7s. 6d. nett. 

. One hardly knows what to expect on opening a book with 
such а title. Twenty or thirty years ago tlie practical appli- 
cations of electrical science were few, and there existed an 
enormous field of electrical phenomena and theory, which 
seemed to have no prospect of practical application or public 
utility. To-day this is all changed; the pretty-coloured 

Geissler tubes have developed into the X-ray apparatus, the 

electromagnetic waves, which appeared to be little more than 

an elaborate toy for mathematicians, are now among the 
commonplaces of our everyday life. То whichever branch of 
electrical science we turn, 1% can very properly be described as 


* Electricity in the Service of Man." It is useless trying to 
give anyone a reasonable idea of the many applications of 


electrical science without а certain amount of grounding In 
the fundamental principles involved. The title “ Electricity 
in the Service of Man " is, therefore, broad enough to include 
practically anything which the author cares to put into it, so 
that we are not surprised to find that the volume under review 
doals with almost everything electrical, including lightning, 
which can hardly yet be said to have been impressed into “ the 
service of man." 

The book is, of course, a new edition of au old and well- 
known work. It has been very largely rewritten to bring it 
into line with our present. knowledge of the subject. This 
has increased the bulk so greatly that it has been found neces- 
sarv to divide the book into two volumes, of which that under 
review 13 the first. It deals with the history and principles of 
electrical science while Volume IL. will deal with practical 
applications and their technical details. The present volume 
contains over 800 pages and 800 illustrations. After a brief 
historical survey of the subject down to the beginning of the 
last century, the first chapter deals with the clementary prin- 
ciples of magnetism and then, somewhat fully, with terrestrial 
magnetism, Then follows electrostatics, including influence 
machines, electrophori, Leyden jars, &c. The succeeding 
chapters deal with primary batteries, thermo-couples, Olim’s 
law, electrolytic action, secondary cells, heating effects of the 
current, glow lamps, are lamps, magnetic properties of iron, 
electromagnets, Instruments and simple measurements, tele- 
graphy and telephony, transformers and induction coils, 
dvnamos, motors, alternators, converters (under the some- 
what unusual name of kinetic transformers), sparks, vacuum 
tubes, and their applications. The book concludes with a 
chapter on more advanced measurements and instruments. 
We are pleased to see that the chapters on such subjects as 
lamps and magnetic properties of iron are quite up to date, 
and give the reader a good idea of the recent advances made in 


these branches. Опе is surprised not to find among the appli- 
cations of the electromagnet a description and illustration d 
the lifting magnets so much used in iron works at the present 
day, but this is probably reserved for the second volume. 

One could hardly expect a book of this nature and size to 
be entirely free from imperfections. Ме notice that the 
description of the single-pivot galvanometer on page 72l 
seems to refer to a figure which is not reproduced, as the 
reference letters are not to be found on the figures given. Al 
curves should have clearly marked on them the units in which 
the quantities are plotted. On page 756 is a sheet of curves 
giving the resistances of different metals at various tempera 
tures. Itis pretty obvious that the temperatures are in degrees 
centigrade, and a reference to the letterpress confirms this, 
No clue is given to the units in which the resistance is mea- 
sured, but by referring to copper we find that at 0°C. its specifie 
resistance is 1,500, from which one concludes that it 1s given 
in absolute units. This should be marked on the curve and 
not left to calculation or inference. 

For the book as a whole, however, we have nothing but 
praise. It is a storehouse of well-arranged and clearly ex- 
pressed information and can be confidently recommended. 


G. W. O. Howe. 


L'Etablie sement des Lignes Aériennes de Transport d Energie 
Electrique. By Ocrave Canen. (Paris: H. Duxop & E. Pisar.) 
Pp. 308. Ег. 9. 


This book deals with the preliminary matters inseparalle 
from all transmission schemes with aerial conductors. Natu- 
rally the interpretation of the legal enactments in this province 
come in for the greatest attention, but the technical require 
ments are also carefully treated. Indeed, this is the only 
part of the book likely to be of immediate interest to English 
readers, unless they are inclined, in a spirit of sympathy, to 
examine the voluminous restrictions that hedge about the 
transmission problem in France. The original laws, with therr 
subsequent modifications and supplementary decrees, dating 
from 1888-1910, make a very formidable list, and their detailed 
recital takes up nearly 200 pages of an appendix. 

Legislation affecting electric lines in France is mainly cow 
cerned with those transmitting power in bulk at high pressures, 
the others being more leniently dealt with. The author 
assumes that the pressure and system, number of conductor, 
&c., have already been settled, and that, until constructional 
work is actually commenced, the engineer will be engaged m 
co-ordinating the legal and engineering conditions so © to 
secure the best results. 

The author very properly insists on the importance of the 
preliminary setting out or " piquetage” of the line, so as (9 
avoid contravention of any of the State or local regulations, 
and to ensure that when completed it will be a success aš 
regards its capital cost, working and maintenance. The 
engineer who has charge of the survey of a line of any length 
must be familiar with the materials and construction necessary. 
the laws controlling national and other roads and the procedure 
to be followed when the line erosses private property. 
" Piquetage ” being, as the author says, the corner stone of the 
transmission problem, it is essential to apply in its service ап 
expert knowledge of law and engineering and the gift of tact 

The technical side of the survev, dealing with alignments, 
curves, angles, crossings of railways and telegraph 
lopping of trees, &c., is a subject of considerable interest, an! 
furnishes some guidance to practice elsewhere than in France. 
The book as a whole, however, is scarcely one to be bought by 
an English engineer, unless he is of distinctly altruistic tempera- 
ment in his professional outlook. J. В. D. 
Beanspruchung und Durchhang von Freileitungen, Ву Eo" 

Ұш. (Berlin, 1910; Julius Springer.) Рр. 106. М.4. 

This work isa very instructive and able mathemat! : 
on the calculation of the strains ard sags of aerial conductors. 
and will be found of great use by all who have anything 
to do with overhead line construction. It contains 12 chapter 
In the first the author discusses the governing factors of the 
problem and shows that the starting-point for all calculations 
is the consideration of the maximum strain in relation to Its 


cal treatise 
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change and that of the sag with temperature and extraneous 
loads, such as ice, snow and wind pressure. The fundamental 
equations ave given in Chapter IL. ; the most important laws on 
maximum strain and maximum sag are investigated in Chapter 
III., and in Chapter IV. the fundamental equations and their 
practical application are carefully discussed and explained. 

In this chapter, on page 18, we note what is evidently a slip, 
or printers error, in the mathematical investigation of the 


existence of a point of inflection in the curve given by equation: 


(9) on page 14. The equation on page 18 reads 


u'([£n)-24,—,/ ^ За, 1— ә Әрәс i 
fu (f п) р pa aE + 037,27?) 
The coefficient a, in the denominator of the fraction in the right- 
haud of the equation should be a, —not t ;— and should multiply 
all the other terms of this fraction, thus ~ 


Lalit 3/n2) QR + н®)] 

In Chapter V. numerical examples are completely worked 

out by the aid of the formule given in the preceding chapters. 
It contains some very interesting results which are also em- 
bodied in curves. 
The author shows in Chapter VI. how to determine the maxi- 
mum. sags for the most important conductors for spans up to 
300 metres (328 ft.) An important case is then considered 
separately in Chapter VIL, namely, the maximum sag of а 
steel wire or rope from which a cable is suspended. 

А simple graphical method of solution of the general prohlem 
is next given in Chapter VIIL, and the application of this 
graphical method to hard copper wires is given т Chapter 
IX. which also includes several instructive curves. The in- 
fluence of the points of support at different heights аге con- 
sidered in Chapter X., and the case of wires suspended between 
flexible points of support are investigated in Chapter XI. In 
the final chapter the numerical and graphical methods are then 
compared. Two tables of curves are also given at the end of 
the book. Table I. gives the maximum sags for copper and 
aluminium wires for all spans up to 300 metres, based upon the 
rules (Normalien) of the Verein. deutscher Ingenieure, while 
Table IL, to which is attached a so-called " cover” table ou 
tracing paper, enables the values of the strain and sag for any 
particular temperature without accessory load to be ascer- 
tained for a copper wire, and the method of using this table is 
explained by means of an example. 

The book contains a large amount of useful information, and 
the author has carried out his investigations into the problem 
with considerable skill and success. It deserves close study. 

H. G. 5. 
The Slide Rule. A Practicar Махоль By €. M. Рекмовтн. 
12th edition. (London: Whittaker & Co.) Pp. 118. 2s. net. 

In this edition of the ‘Slide Rule” six pages have been 
added in an appendix on new slide rules, hut otherwise the 
book remains the same as before; so that the new edition ts 
practically a reprint. The book may be recommended. to 
students and others who are anxious for help in using the slide 
rule and wish to know more of its possibilities. It evidently 
meets a demand, judging by the large number of editions 
Which seem necessary. | 


RECENT PHYSICAL RESEARCH. 
IX.—THE PRESSURE OF RADIATION. 


BY D. OWEN, B.A., B.SC. 


$1. When, early in the seventeenth century, Kepler pointed 
to the pressure of sunlight as the possible cause of the deflec- 
tion of cometary tails away from the sun, he offered a suggestion 
that was quite reasonable on the corpuscular theory of light, 
Which was then in vogue. Many efforts were made to put the 
corpuscular theory on a better footing by establishing experi- 
mentally the existence of a force of repulsion by light. De 
Mairan, the famous observer of the phenomena of auroras, for 
example, tried such experiments in or about 1724, but without 
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success. Later, the failure of such efforts did duty as ап argu- 
ment against an “ emission " theory. . Е 

In 1873 Maxwell pointed out, as а deduction from his 
electromagnetic theory, that light waves should exert a 
pressure upon objects on which they fall, in amount 
equal to the energy density, or radiant energy їп unit 
volume. А few [vears later Bartoli deduced from entirely 
new considerations the existence of such a pressure. and started 
an idea which has proved very fruitful in the province of 
thermodynamic theory. However, many years were pernutted 
to elapse before experimental proof of the reality of such forces 
was secured. Crooke’s researches on the radiometer between 
1873 and 1877 had revealed the play of considerable forces, 
but, as Tait and others showed, these are only indirectly caused 
by the incident light, being the result of molecular bombard- 
ment by the surrounding gas on unequally heated surfaces. 
This molecular action may be thousands of times in excess of 
the pressure of the impinging light as calculated from tlie 
energy density. The radiometer effect and the influence of 
convection currents together constitute a gas action which in 
the earlier experiments effectually barred the way to any 
demonstration of a light pressure. In 1900 Prof. Lebedew, of 
Moscow, announced that he had succeeded m isolating: and 
measuring this force. Nichols and Hull, in America, quickly 
followed, securing a remarkable degree of agreement of observa- 
tion with theory. Prof. Poynting, in this country, has con- 
ducted а series of beautiful experiments on the tangential 
forces due to oblique radiation. The existence of a radiation 
pressure has thus been firmly established. | 

It would now appear that this result may be generalised : 
that in wave motion of every description there 1s a pressure 
normal to the wave-front equal in value to the enerey density. 
In the case of sound waves, Altberg, working in Lehedew's 
laboratory, has quantitatively verified this ; and Prof. R. W. 
Wood has constructed a “ wind-mill ? driven by sound waves. 

To return to ether waves. The phenomenon under con- 
sideration has opened up several avenues of progress. It 18 
the foundation of а new and important branch of thermo- 
dynamic theorv—the thermodynamics of radiation—with which 
are associated the names of Bartoli, Boltzmann, Wien and 
others. It has formed the basis of some very Interesting 
astronomical applications, mainly at the hands of Arrhenius 
and Poynting. It leads to some considerations on the inter- 
action of matter and ether which are of interest at the present 
moment, when the foundations of the Newtonian mechanics 
are in question and the principle of relativity is bidding for the 
scientific ear. | 

INTERPRETATION OF RADIATION PRESSURE. 

$2. The existence of a pressure Is an obvious consequence 
of an emission (or corpuscular) method of propagation of 
energy. It is of interest to see how the pressure arises In wave 
propagation. 

() Light, heat and electrical waves are, on Maxwell's electro- 
magnetic theory, all of the same type. In the plane of the 
wave-front are tubes of electric and of magnetic force. Such 
tubes behave as though in a state of longitudinal tension, 
whilst they exert а lateral repulsion on adjacent tubes of the 
same sign. These lateral pressures are represented, in. terms 
of the magnetic force H and the electric force F, by the well- 
known expression pH?/8& and КЕТ. They combine to 
form a resultant pressure which is equal to the energy density 
in the medium. Maxwell (7 Electricity and Magnetism,” 
Vol. IT.) deduces his pressure from these considerations, and 
proceeds to a calculation of the pressure on a square foot of 
the earth’s surface due to strong sunlight, the pressure assigned 
being the energy in 1 cubic ft. of sunlight. 

Sir J. J. Thomson regards the force, when the light is 
incident on a reflecting surface, in. terms of the induced 


electric currents m= the surface. А perfect reflector is a 
perfect conductor. The alternations of magnetic force 


cause induced currents confined to the surface layer of the 
conductor. These currents are in direction perpendicular 
to the tubes of magnetic force in the incident wave- 
front. The usual laws of mechanical force on a conductor 


carrying а current in a magnetic field will apply and the 
conducting "Surface will be repelled. When the medium 
transmits the light the force is reversed after passage over half 

a wave-length. Integrated over a distance of many wave- 
lengths, the resultant effect would be zero. The force will 
thus be a maximum for infinite conductivity, dying down as 
the conductivity, and therefore reflecting power of the medium 
falls off. 

(п) Sound Waves.—]lf we consider a mass of air contained 
in a cylinder in which a piston fits, it is easy to see that the 
confined air behaves very differently from an ordinary spiral 
spring. Even if the changes are at constant temperature, the 
application of Boyle’s law shows that the increase of pressure 
for a given displacement of the piston inwards is appreciably 
greater than the decrease due to the same movement outwards. 
Still more must this be the case when the action is adiabatic, 
when motion inwards causes a rise, motion outwards a fall, of 
temperature. Thus, in a sound wave in a gas, since tlie gas 
pressure rises a little more above the normal in the com- 
pression half-period than it falls below in the rarefaction half, 
there is clearly an average pressure forwards on any surface 
on which the sound falls. Strictly speaking, the assumption 
of simple harmonic particle motion here made is not quite 
justifiable; Lord Rayleigh has shown, however, that in the 
case of isothermal change the forward pressure does exist in 
amount equal to the energy density in the wave. 


Direction of 
Propagation. 


Fic. 1.—Presst rk ARISING IN ИБАК WAVES, 


(ili) Transverse Waves т an Elastic Solid.—Prof. Poynting 
has indicated a method of interpreting the forward pressure 
in the case where, for example, energy is being propagated 
along rotating steel shafting. During shear there is a force of 
compression along one axis of the shear and an equal force of 
tension along the second axis, which is perpendicular to the 
first. But these axes do not make equal angles on either side 
of the perpendicular to the planes of shear—ie., with the 
direction of propagation of the shear. If e denotes the angle of 
shear, one shear axis, that of compression, is turned by the 
amount ¢/2 nearer the normal; the other along which there is 
tension 15 turned by the same amount away from the normal. 
The effect is evidently to destrov the exact balance of these 
forces, yielding à slight excess of forward push over backward 
pull; aud this difference works out to be equal to the energy- 
density in the shafting. In the diagram (Fig. 1) ABCD repre- 
sents a section parallel to the direction of propagation. Particles 
at A and B are displaced to A’ and B’ in the plane of shear, 
whilst the disturbance is passing over the length АС. The com- 


| | у UNE. | 
pression axis СВ’ makes with CA the angle (5—5), while 


the axis of tension DA’ makes the angle (45°45) with DB. 


Clearly the resultant is a pressure in the plane through CD in 
the direction of propagation. Its magnitude proves to be of 
the value required. 

(iv) Interpretation from the Energy Point of View.—Larmor 
has applied the principle of the conservation of energy to the 
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problem, thereby deriving very simply the magnitude of the 
radiation pressure.’ This proof, as Poynting has observed, 
holds for any type of radiation in which the energy density for 
a given amplitude is proportional to the square of the fre- 
quency. This simple law, of course, holds in the case of a 
single particle of matter moving with simple harmonic motion. 

The simplest case to examine is that of a plane-radiating 
surface emitting plane waves. The surface will experience a 
pressure of recoil of value equal to the energy density. This 
may be seen by supposing the surface to move with velocity 
denoted by v in the direction of propagation of the radiation. 
Let v denote the wave velocity. The effect of the motion of 
the source is, in accordance with Doppler’s principle, to raise the 
frequency of the emitted vibrations in the proportion V/(V—?). 
If, then, E denote the energy density when the source is at rest, 
the measure of this quantity when the source is moving will 
be E. V?/(V—v)*. In one second the source will have moved 
forward a distance v, and the energy emitted per second per 
unit area will, therefore, be crowded into the volume (V-t) 
of the medium, the amount present being thus 


V2 Ve 
== Е ‚ сез — Te Е а шз 
р? Us EV=E o 


which, when v=0 becomes p — E. 


EXPERIMENTAL WORK. 


$3. Great as the influence of the existence of a light pressure 
Is in extending Шеоту, the order of magnitude of these forces 
Is not such as to make them of sensible importance in ter- 
restrial mechanics. The stepstaken by the physicists already 
named in disentangling these forces from insistent disturbing 
effects, and submitting them to accurate measurement, are of 
a high order of interest. | 

In the case of radiation falling normally on a surface which 
absorbs it completely, the pressure is equal to the energy pet 
unit volume of the incident radiation. When the surface 18 
totally reflecting, the energy density is doubled by the super- 
position of the reflected beam upon the incident one, and the 
pressure is correspondingly doubled. In the former case the 
pressure caused by full sunlight at the earth's surface amounts 
to 0-59 milligrams per square metre (ог 0:58 x10- C.G.5.) ; 
for a total reflector it therefore exceeds 1 milligram per square 
metre. By means of the arc an intensity of perhaps 20 or 40 
times that of sunlight can be applied. Nuch is the order of the 
forces to be measured. 

The methods adopted in the three series of measurements 
referred to agree in that the light forces were made to act upon 
delicate vanes set at the end of a horizontal arm. producing a 
couple which was opposed by the torsional control of a fine 
suspending fibre. 

The arrangements adopted by Lebedew are represented in 
Figs. 2, 3 and 4. : | 

Two pairs of circular discs of platinum 5 mm. in diameter 
were mounted, as shown in Fig. 2 (elevation), at the ends of 
two light rods, these rods being attached perpendicularly to 
the vertical glass rod НН. The system was suspended by à 
glass fibre, T, in a glass globe about 20 ст. in diameter. The 
dises Ру, Q, have a thickness of 0-1 mm., and the lower paw, 
Po, Qo, a thickness of 0-02 тт. P, and P, are polished on 
both sides, whilst Q, and Q, are electrolytically coated with 
platinum black, the depositing current being maintained for 
times in proportion to the thickness of the plates. M is à 
mirror used in conjunction with a telescope and scale. The 
method of illumination of the dises is shown in Fig. 3. Кафа- 
tion from an electric arc at S falls оп a lens, and by the mirrors 
M and a second lena may be made to converge on either side 
of the disc A at will, the mirror M being capable of movement 
to a second position, М”, indicated by the dotted outline.  , 
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In addition to the light pressure on the disc there are the 
two forces constituting the gas action—namely, the radio- 
meter effect and that arising from convection currents. Ву 
{һе use of very thin discs of metal the radiometer action was 


very much reduced, since it depends on a difference of tem- 


perature between the two faces of the disc. It is always in the 
same direction as the light pressure; but by comparison of 
the deflections obtained successively with the thick and thin 


discs it may be eliminated in the final calculations. 


Fic. 2.—SUSPENDED SysrEM (Lebedew). 


The effect of convection was but very small, since the globe 
was exhausted of air to the utmost extent possible with a 
The direction of the disturbing 
couple due to convection is, moreover, independent of the side 
of the disc on to which the beam is directed, the difference of 


Sprengel mercury pump. 


temperature of the two faces being in this respect negligible. 
The mean of deflections taken with the light, first on one face, 
then on the other. is thus free from the convection effect. 

It is to be observed that the light pressure effect should, 


according to theory, be practically twice as great for the 
polished as for the black disc: whilst tlie rise of temperature 
in the case of the black dise will be greater than for the polished 
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Fic. З.—Мктнор oF ILLUMINATION (Lebedew). 


one, and consequently the gas action greater. That the radio- 
meter action was sufficiently annulled was judged from the 
fact that a polished disc was repelled more strongly than the 
corresponding blackened one. 

The deflections obtained were reduced to the equivalent 
couples in the usual way, by observation of the times of vibra- 
tion of the suspended system before and after the addition of a 
known moment of inertia. | 

The absolute measure of the intensity of radiation employed 


was obtained by a simple calorimetric apparatus (see Fig. 4). 
A plate, D, containing an aperture of area equal to that of the 
discs, was placed in the globe so that the aperture coincided 
precisely with the position previously occupied by a disc. 
Behind it is a small copper cube weighing 30 grammes, with one 
face, C, blackened. In a hole drilled in the cube is embedded 
the bulb of a thermometer, T, a little mercury being used to 
ensure conducting contact. The rise of temperature in a given 
time is obtained when the light is directed on to the cube under 
the conditions of the main experiments. А simple calculation 
leads to the required datum. Lebedew was finally able to 
announce the discovery of a pressure equal, within the Jimits 
of error of experiment, to that predicted by Maxwell. —. — 
Nichols and Hull's researches involved an exhaustive 
examination of the nature of gas action. Experiments were 
made at various pressures of the air surrounding the suspended 
system. Whilst, as exhaustion proceeds, radiometer action 
becomes more pronounced, the effect of convection currents 
is reduced. It is. thus possible to pit these disturbing effects 
avainst one another. In the apparatus employed by Nichols 


and Hull a zero resultant effect was found to be most езп 


secured when the pressure was about 16 mm. of mercury. 

The vanes on which the radiation was received were circular 
discs of thin glass silvered on one side, the silver film being 
polished on its exposed side. 

The gas action is independent of the fac | 
the radiation first falls. The incident rays have already 
sifted by the glass walls of the contain- 
ing vessel, so that in the case where the 
radiation falls on the unsilvered face of 
the disc it is transmitted entirely by the 
glass, and falling on the silver film raises 
its temperature to the same extent as 
when the beam is directed first on the 
silvered face. Thus, when the incident 
beam meets the silvered face first, the 
light pressure and the slight outstanding 
gas action are in the same direction ; 
wlien the beam falls first on the unsilvered 
face the light pressure and the gas action 
are opposed. "m 

Furthermore, in order to reduce the gas 
action to a minimum, the observations 
were “semi-ballistic.” The radiation was Fic. 4. 
allowed to fall upon the vanes for a time CALORIMETER 
(some six seconds) equal to one quarter (Lebedew). 
the period of oscillation of the suspended | 
svstem, and the throw was observed. The gas action takes 
a few minutes to develop fully, hence the above procedure. — 

The authors appear to have secured agreement to within 
1 per cent. between the light pressure measured and that 
deduced from the energy measurements. 

А very simple method was subsequently proposed, and 
carried out by Hull, with the object of eliminating the gas 
action. It consists in enclosing the vanes within airtight 
thin-walled glass cells, vane and cell being in rigid connection 
(see Fig. 5). The thin glass walls of the enclosure are prac- 
tically at the same temperature as the surrounding gas, since, 


Fic. 5.—HvLLs SUSPENSION, 


e of the disc on which 
been 


as already explained, they do not absorb any of the incident 
radiation. Forces on the vanes are attended by equal reactions 
on the walls of the containing cells, so that the couple on the 
suspended system is nil. This device proved highly successful. 
The light repulsion was measurable at practically any pres- 
sure from that of the atmosphere downwards in the containing 
vessel. Gas action was reduced to 2 per cent. of the light 
pressure. With this arrangement the pressure due to light 
may be comparatively easily demonstrated. 


Prof. Poynting has initiated a series of experiments sug- 


gested by a fresh point of view of the radiation pressure— 
namely, that in which the radiation is regarded as a stream of 


Е 
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momentum. Not only is energy carried by the undulating 


medium, but also momentum, the amount of the latter in unit 
volume being obtained by dividing the energy density by the 
velocity of propagation. When light is incident on matter, 
whatever momentum the hght loses the matter gains, and 
vice 16754. A simple analysis on the basis of the principle 
of the conservation of momentum shows that at total reflection, 
and at refraction, the light forces are normal to the surface for 
all angles of incidence. At reflection the surface is urged in 
the direction of the incident light, at refraction the force is in 
the opposite direction—a pull instead of a push—in the case 
of passage of the hight into a denser medium. When absorption 
takes place the tangential component of the light stream, as 
well as the normal component, is destroyed; wherefore the 
surface experiences a tangential force in addition to the normal 
one, 

These consequences have been verified by Prof. Poynting 
and Dr. Barlow. Two experiments due to them will be 
adduced. In the first, two discs of glass, one silvered (S) and 
the other blackened (B), were fixed vertically at the ends of a 


8 B 


A 


Fic. 6.—DEMONSTRATION OF TANGENTIAL Force (Poynting). 


thin horizontal glass rod, the system being hung by a quartz 
fibre attached at O, as shown in the diagram of Fig. 6. A 
beam, A, from a Nernst lamp was allowed to fall at an angle 
of 45 deg. on first one dise then the other. The arrangement 
is such that normal forces acting uniformly over the dises pro- 
duce no couple on the system. Radiometric action is thus 
climinated—a noteworthy advantage of this disposition of the 
discs. Апу torque observed 13, therefore, à measure of the 
tangential forces present. 

The deflection when the stream was directed on B was very 
much greater than when directed on Х. In a particular experi- 
ment the torque observed in the former case was 21x 107" 
em. dyne, whilst the value calculated from the energy was 
22 x 107? cm. dyne. 

A second experiment, showing the effects at refraction, is 
indicated in the diagram (in plan) of Fiv. 7T. Two glass prisms, 
with refracting angle 34 deg., were mounted at opposite ends 
of a glass arm 3 em. long, the system being then hung from a 


Fig. 7.—DEMONSTRATION OF FORCES AT REFRACTING SURFACES 
(Poynting). 


quaríz fibre attached at O. А beam of light, ABCDEF, 
entered one prism at B, emerging at Е from the second prism. 
The system turned in the direction shown by the arrow X. 
The forces acting have their points of application at B and E, 
being normal to the surfaces, and of sign. represented by the 


arrows P and Q. The order of тарица4е of the deflections 


observed was as expected. 

Further additions to the list of beautiful experiments on the 
forces due to light might be made. Simole mention must 
süffice of a wonderful demonstration by Prof. Lebedew of the 
pressure on ап absorbing gas, a consummation wheel could 
hardly have been thought possible in view of the small absorb- 
ши power which gases possess. 

In a succeeding article it 15 hoped to put forward an account 
of the three lines of inquiry which take their origin in the fact 


of the radiation pressure, 


oe 


CORRESPONDENCE. 


——— 
PERMANENT MAGNETS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have been much interested in reading the article on 
“Nome Alloys for Permanent Magnets" in your issue of 
Aug. 18. Such information is very badly wanted, because 
those manufacturers who supply permanent magnet steel (and 
most of it comes from Germany) keep the processes a close trade 
secret. 

It really is surprising what а long time properly made 
permanent magnets will retain their magnetism. For example, 
at the South Head lighthouse, Sydney, New South Wales, 
there are two De Meritens alternators with permanent magnets. 
They have been in constant use for over 20 years, and. although 
I made every inquiry possible, I could not find that the 
magnets had shown any falling-off during that time, and 
there was certainly no record of their having been changed] 

The discovery of self-excitation sets permanent magnets 
back, but with the advent of internal-combustion engines, 
especially petrol engines for motor cars, motor cycles, motor 
boats and for aviation, the demand for magneto-generators lias 
increased enormously. From being more or less a toy, the 
magneto 13 now a most important link in the two most modern 
methods of rapid transit, and that, if nothing else, shows its 
reliability. 

The demand for permanent steel has grown to such an 

extent, and the prices asked for it are so high, that it is to be 
hoped that some of the Sheffield people will soon produce a 
steel equal to, if not better than, Remy and at а much lower 
price. 
One use for which permanent magnets are suited is for small 
electric motors. We have now arrived at the point when 
electricity should be exploited for the ©“ million " and not for 
the luxurious “ few”; but so far assinall motors are concerne 
it will never be done at the present ruling prices. Опе has only 
to consider what a sovereign or two will bay in the way of a 
sewing machine, a bicycle or rifle and compare it with what 
one gets ш the way of a motor and starter. 

One of the principal items of expense in small motors, aud 
the part which is likely to break down, is the field winding. 
The wire is very small and at the best is only thinly insulate 
whilst the number of turns, especially at the higher voltages, 
is very high. Then, again, if regulation is attempted by means 
of a shunt resistance the thing is far from robust. | 

By using permanent magnets the field coil difficulty dis- 
appears at once and speed regulation can be effected by merely 
shunting more or less of the lines of force through an mon 
keeper. The writer’s Patent Specification, No. 24,023 of 1909 
(“© Improvements in Direct-Current Motors") may be 9 
interest to those who wish to go Into the matter further. 

It may be said that permanent magnets will not sive the 
required magnetic flux and will not retain it. This 1s where 
the researches by Messrs. Burgess & Aston are so useful, for 
they show that quite high values of magnetic flux сап be 
obtained. Even when field coils are fitted on small motors. the 
possible magnetic flux is very much lower than what 13 
customarily used in dynamos and large motors. The magaet 
poles and yoke, &c., are all so near together on quite smun 
motors that there is excessive leakage И the magnetic flux i5 
forced up to much above what 13 possible with permaneat 
magnets. , 

Again, as to permanence of the magnetism. 
mentioned investigations have shown that a few per cent. 0 
some alloy make a remarkable difference to the coercive force. 
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Besides, as I have already mentioned, permanent magnets M T i 
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permanent magnets should be possible, and possibly it may be 
found that chilled cast iron may give a sufficiently high flux 
Such chilled cast-iron can be made into 
The whole matter strikes me 


for the smallest sizes. 
very good permanent magnets. 
as well worth further investigation.—I am, &c. 

Bromley, Aug. 24. E. KiLBURN Scorr. 
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EFFECT OF ALTERNATING CURRENT ON DRAWN 
TUNGSTEN WIRE. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have noted with interest the editorial in your issu 
of August 25th on the ** Progress of the Metal Filament Lamp," 
and the abstract of an article by Dr. Monasch on the same 
In this article and editorial it 1s stated that ** drawn 
tungsten wires behave with alternating current in the same way 
as the tantalum filament; the molecular structure changes, 
and, for practical purposes, with alternating current, this is а 


subject. 


very grave defect." 


I desire to advise you that this statement is in error so far 
as it concerns the drawn-wire employed by the British Thomson- 
Houston Co. in their new drawn-wire Mazda lamps, a descrip- 
tion of which appears in the same issue of your paper. This 
wire is absolutely free from any “ off-setting" with alternating 
current, which is such a characteristic feature of tantalum wire, 
so that the drawn-wire Mazda lamp gives equally as good Ше 


on alternating current as it does on direct current. 


We shall be much obliged if you will publish this correction of 
the statement of Dr. Monasch and your editorial. — We are, &c., 


Tur British Тномзох-Носзтом Co. (Lrp.) 
London, Aug. 29. Е. W. Willcox. 


A NEW HIGH-FREQUENCY GENERATOR."* 


BY PROF. A. LARSEN, 


Summary.—A method of generating small high-frequency currents is 
described, a telephone receiver being connected to a microphone by 
adjustable air-tubes. The periodicity can be varied from 600 to 1,100 


per second. 


It is a well-known fact that a telephone will emit a sound when it 
is connected to a microphone through & transformer, as shown in 
Fig. 1. The vibration is, however, rather unstable ; a slight change 


Transformer 
Transformer | 
== —.Dry Cells 
Telephone | 
Microphone Telcphone 


Fic, 1—Diacram oF CON- Fig. 2,——DraGmM or А.С. 


NECTIONS BETWEEN THE TELE- 


PHONE AND MICROPHONE. Tung кок REGULATING THE 


I'rneQquescy, 


in the relative positions alters the pitch of the note considerably. 
The author had occasion to carry out certain tests with regard to the 
Vibration of the membrane of a telephone receiver, and was sur- 
prised to find that these vibrations depend on the columns of air 
which are set in motion. The idea, therefore, suggested itsclf that 
the above-mentioned humming telephone might be controlled by 
adjusting the volume of air that was set in vibration, and that in this 
way a simple and cheap form of generator might be made for pur- 
poses of measurement. The first form of the apparatus. which was 
the outcome of this idea, is shown diagrammatically in Fig. 2. An 
open brass tube is screwed to the mouth of the receiver. and another 
tube is arranged to slide over the first. A narrow side tube leads, as 
shown, to the microphone. The microphone is in series with two 
dry batteries, and acta on the telephone through the medium of an 
ordinary microphone-transformer. Ш the open tube is drawn out to 


* Abstract of an article in the ** Elektrotechnische Zeitschrift.” 


(GENERATOR WITH ADJUSTABLE 


— | 


a suitable distance, the system is set in vibration, and the frequency 
can be adjusted within wide limits by altering the length of the tube. 

When the frequency was considered as a function of the tube 
length, and plotted out in the form of а curve, certain peculiarities 
showed themselves. The curve fell suddenly when the tube length 
approached a certain definite amount, and then resumed its regular 
course. This irregularity was at first ascribed to some property of 
the membranes of the telephone or microphone. Rather thicker 
membranes were, therefore, substituted for them; the frequency 
was thereby affected, but the irregularity remained as before, and 
corresponded to about the same tube lengths as before. The only 
possible explanation waa, therefore, to be found in the action of the 
air in the hollow space behind the membrane of the telephone. This 
was found to be the case, for the irregularity disappeared as soon вз 
the space was filled with paraffin oil, and the apparatus in this form 
was found to be suitable for frequencies of over 1,000 per second. 
It became evident at once that the air behind the membrane might 
also be utilised in the working of the apparatus, and this gave rise to 
the second form of the apparatus shown in Fig.3. Here on both sides 
of the receiver sliding tubes of equal lengths are connected up, and 
the frequency can in this case be varied steadily from 600 to 1,100 per 
second. | 

In order to maintain the state of vibration, the forces, exercised 
through the microphone, and alternately attracting and repelling the 
membrane of the telephone, must be adjusted to a certain phase. 
This force ia best arranged so that it is one-quarter of a period in front 
or three-quarters of a period behind the phase of motion of the 
membrane. Suppose ita phase to be other than this. It can then be 
resolved into two components, of which the one has a phase displace- 
ment of a quarter period, and the other has the same phase as the 
vibration (or it may be the opposite phase). This last component 
will act as though the air pressure on the membrane had been in- 
creased, and in this way the frequency will be somewhat affected. 
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Fic. 3.—A.C. GENERATOR WITH TWO ApjusTABLE Topes ror REGU- 
LATING THE FREQUENCY, 


ended to be used in connection with the 
author's '* complex compensator,” already described in THE PE 
TRICIAN. (See THE ELECTRICIAN, Vol. LXVI., p. 736.) It is being 
put on the market by the A.-G. Dansk Telegrafonfabrik of ee 
hagen; and while it is cheap, it works well as a generator o pum 
high-frequency currents with frequencies between the limits о : 
and 1,000 per second. The current is best taken from the secondary 
terminals of the transformer, and then passed through another 
transformer so as to be reduced to a suitable voltage for measure- 
ment purposes. The frequency may at first vary by as much as 1 per 
cent., but after that it will remain almost entirely constant with 
small variations amounting to 0-2 per cent. The small sudden 
variations, which occur quite unavoidably with ordinary high- 
frequency machines driven by a motor, are quite absent. For 
measurements on telephone cables the constancy of the frequency, 
when once adjusted, is of considerable importance ; and for all 
measurements which have to be made outside a laboratory tt 1s very 
convenient to be able to dispense with the use of accumulators ; in 
the present case it is only necessary to take two dry cells for use in 
connection with the microphone. The output is, of course, very 
small, but it is fully sufficient for the purposes in view. 


The apparatus is int 
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PROF. WALKER'S ADDRESS TO SECTION “В” OF 
THE BRITISH ASSOCIATION.* 


THEORIES OF SOLUTIONS. 


Twenty-one years ago the Chemistry Section of the British Asso- 
ciation at its meeting in Leeds was the scene of a great discussion on 
the nature of solutions. То-Чау, speaking from the honourable 
position of President of the Section, I conceive I can do no better 
than indicate th? position of the question at the present time. 
And this appears to me the more appropriate as our science has had 
this year to mourn th» departure of van 't Hoff, the founder of th? 
modern theory of solution, whose name will remain one of the 
greatest in theoretical chemistry—in time to come, it will, I think, 
be considered almost the greatest. His ideas are part and parcel of 
the chemical equipment of every one of us, and we know that 
whatever form the fundamental conceptions of chemistry may 
assume, the quantitative idea of osmotic pressure will be to the 
theory of solution what the quantitative idea of the atom is to 
chemical composition and properties. For I must emphasise the 
fact that chemistry is essentially & quantitative science, and no 
chemical theory, no partial chemical theory even, can be successful 
unless its character is quantitative. | 

А general theory of solutions must be applicable to all solu- 
tions—to those in which solvent and solute exist in practically mere 
intermixture, as well to those in which solute and solvent are bound 
together in what we cannot sharply distinguish from ordinary 
chemical union. Between these extremes all grades of binding 
between solvent and solute exist. Herein lies the importance of 
van 't Hoff's osmotic pressure theory. It applies equally to mixtures 
of gases, to mixtures of inert liquids, and to mixtures such as those 
of sulphuric acid and water ; and it has the further advantage that 
so long as tho solutions considered are dilute there are simple rela- 
tions connecting the osmotic pressure with other easily measurable 
properties of the solutions. It has been unfortunately the custom to 
oppose the osmotic pressure theory of solution to the hydrate, or 
more generally the solvate, theory, in which combination between 
solute and solvent is assumed. Th> solvate theory is, in tho 
first place, not a general theory, and in the second place it is 
perfectly compatible with the osmotic pressure theory. tis, in fact, 
with regard to a general theory of solutions on the same plane as the 
electrolytic dissociation theory of Arrhenius. This theory of ionis»- 
tion applies to a certain class of solutions; those, namely, which 
conduct electricity, and is a welcome and necessiry adjunct in 
accounting for the numerical values of the osmotic pressure found in 
such solutions. Similarly, the hydrate, or more generally the solvate, 
theory is applicable only to those solutions in which combination 
between solvent and solute occurs, and will no doubt in time afford 
valuable information with regard to the osmotic pressure, especially 
of concentrated solutions in which the affinitv between solvent and 
solute is most evident. It can tell us nothing about solutions in 
which one, or both, componenta is inactive, just as the electrolytic 
dissociation theory can tell us nothing aLoat solutions which do not 
conduct electricity. | 

The great practical advantage bequeathed to chemists by the 
genius of van 't Hoff is the assimilation of substances in dilute solu- 
tion to substances in the gaseous state. Here all substances obey 
the same physiez! lews, end a secure basis is offered for calculation 
connecting measureble physical magnitudes, irrespective of the 
chemical nature of the substances and of the solvents in which they 
are dissolved. provided only that the solutions are non-electrolytes. 
If the solutions are electrolytes, the dissociation theory of Arrhenius, 
developed independently of the osmotic pressure theory of van t 
Ной, gives the necessary comp'ement, end for aqueous solutions 
offers a simple basis for calculation. Van 't Hoff his given to science 
the numerically ейл Ме conception of osmotic pressure ; Arrhenius 
has contributed the numcricelly definable conception of coefficient 


of activity of electrolytes in aqueous solution, or what is now called 


the degree of ionisation. | 
Of late there has been a tendency in some thermodynamical 


quarters to belittle the importance of the conception of osmotic 
pressure. It is quite true that from the mathematical thermo- 
dynamical point of view it may be relegated to в second place, and 
even dispensed with altogether, for it is thermodynamically related 
to other magnitudes which ean be substituted for it. Butit may be 
questioned if without the conception the cultivators of the thermo- 
dvnamic method would ever have arrived at the results obtained by 

^nt Hoff through osmotic pressure. Van 't Hoff was only an 
nodynamics, but the results echieved by him in 


" e Abstract of the Address delivered by Prof. J. Walker, D.Sc., F.R.S., 
at Portsmouth yesterday. 
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tht field are of lasting importance, end his work and the conception 
of osmotic pressure have given a great stimulus to th» cultivation of 
thermodynamics to chemistry. 

The outstanding practical problem in the domain of electrolytic 
solutions is to show why th» strong electrolytes are not. subservient 
to the same laws as govern weak electrolytes. If we apply the 
general mass-action law of chemistry to the clectrice!ly active and 
inactive parts of a dissolved substance (the ions and un-ionised 
molecules) as deduced from the conductivities by the rule of 
Arrhenius, we find thit for a binary substance a certain formula con- 
necting concentration and ionisation should be followed, a formula 
which we know by the namo of Ostwald's dilution law. This law 
seems to be strictly applicable to solutions of feeble clectrolytes, but 
to solutions of strong electrolytes it is altogether without application. 
Wherein lies the fundamenta! difference betwcen these two class of 
solutions ? Two kinds of explanation may be put forward. First, 
the ionised proportion mzy not be given zccurztely for strong elec- 
trolytes by the rule of Arrhenius ; or, second, th^ strong electrolytes 
do not obey the otherwise general law of active mass, which states 
that the activity of a substance is proportional to its concentration. 
The first mode of explanation his been practically abandoned, for 
other methods of determining ionisation give values for strong 
electrolytes in sufficient agreement with the values obtained by th? 
method of Arrhenius. "Th? other explanation is that for some resson 
the law of active mess is, apparently or in reality, not obeyed by some 
or all of the substances in a solution of a strong electrolyte. Ап 
apparent disobedience to the law of mass-action would, for example, 
be caused by the formation of complexes such as Na,Cl,, ог №а,(1= 
or NaCl,- in a solution of sodium chloride. Меге hydration, ¢9. 
the formation of a complex NaCl, 2 H,O. would not affect the mas- 
action law in dilute solution, and the electrolyte would obey the 
dilution law in solutions of the concentration usue!ly considered. 
А somewhat similar explanation, which takes into «ccount the pro- 
perties of the solvent, is that the ionising power of the solvent water 
undergoes a noticeable ch*»nge when the concentration of the ions m 
t increases beyond a certain limit. 

і I should wish now to draw attention to a point of view which his 
not, во far as I am aware. been fully considered. To begin with we 
тэу put to ourselves th? question: [s it the ions in the solution 
which ere abnormal or is it the non-ionised substance? А simple 
consideration would point at oae» to № being tho non-ioai ed 
portion. We have, for example, in acetic acid с substance whch 
behaves normally, so thst the ions H+ and Ac- as well as the un- 
dissociated molecule HAc rre normal Similarly, in emmonum 
hydroxide the ions NH,+ and OH- з well as the non-ionised NH; 
end NH,OH all behave norme'ly. When we mix tho two solutions 
there is produced a substance. ammonium acetate, which belvives 
abnormally. Now, on the assumption #26 the equilibrium we 21 
dealing with is 

NH,+ + Ac- C7 NH, Ac, 
which of these molecular species is abnormal in the relation between 
its concentration and its activity ? Probably not the ions NH” 
and Ac- , because these were found to act normally in the solutions of 
acetic acid and ammonia. The presumption is rather that the 
abnormal substance is the undissociated ammonium acetate. for this 
occurs only in the abnormal acetate solution, end not in the norm? 
acetic acid and ammonia. This view, thet it is the non-ionised por 
tion of the electrolyte which exhibits abnorme! behaviour and not 
the ions, has been reached on other grounds by Noves and others, cn 
I hope in what follows to deduce reasons in its support. | 

Опе is apt. because the ions arc in goncre! the active constituents 
of an electrolyte. to lay too much stress on their behaviour in = 
sidering the equilibrium in an clectrolytie solution. We cre justifiec 
in attributing the fact thit acetic acid is a week acid, whilst = 
chloracctic acid is a powerfu! onc, rether to the properties of А 
un-ionised substances thin to the properties of the 10ns. The 
divergence of trichloracctic acid from the simp!e dilution law ma 
similarly be due to an inherent property of the un-ionised acid. : 
single cause being not improbably at the bottom of both the grea 
tendency to split into ions in water end also the abnormal behaviour 
towards dilution. However that may be. reasoning goes je! A 
show that the non-ionised portion of the electrolyte is that whic | » 
primarily abnormal in its behaviour. the ions acting in every We H 
normal, The dilution formule of Ostwald or of vau t Ной is dis a 
tially equilibrium formulæ. One side of the equilibrium ipee : 
the interaction of the ions to form the non-ionised substance, | i 
other side represents the splitting up of 12 non-ionised Е n 

ions. To put the whole matter briefly, in the equilibrium pd 
electrolytes agreement will be obtained between theory and ext icli 
ment whether we use the mass-action law, or an empirical law iuto 
as van 't Hoff's dilution formula, provided only th doen 
| the abnormality to the non-ionised portion of the ele 
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we can deduce the ordinary formule for hydrolysis ог for isohydric 
solutions as readily for abnormal as for normal electrolytes, and find 
the most satisfactory agreement with experiment in both cases. By 
this one simp!e assumption, then, it is possible to find a basis for 
calculation with abnormal cicctrolytes. The problem of why certain 
electrolytes should be normal and others abnormal is, of course, in 
no way touched by this assumption. "That is а matter for further 
investigation and research. 

Another great desideratum of the theory of solutions is to find a 
general basis for the caleulation of hydrates. The present position 
of the theory of hydrates in solution may perhaps most aptly be 
compared with the theory of clectrolytie dissociation for solvents other 
than water. That hydrates exist in some aqueous solutions is un- 
doubted, but no general rule or method exists for determining what 
the hydrates are and in what proportions they exist. Similarly, 
the theory of electrolytic dissociation applied to other than aqueous 
solutions 2ffords no general mezns of determining what the ions are 
and how great is the degree of ionisation. It is only for aqueous 
solutions that Arrhenius was able to give a practically realisable 
definition of degree of ionisation, and it is on this definition that the 
whole effective work on aqueous electrolytes is based ; and until 
some general practically applicable princip!e of a similar character 
is attained for hydrates, the work done on that subject, however 
interesting and important it may be in itself, must necessarily be of 
an isolated eh»racter. 

Arrhenius did not originate the doctrine of electrolytic dissociation 
or free ions : that was enunciated in 1857 by Clausius, and remained 
relatively barren. What h^ did was to introduce measurable 
quantities into the doctrine end to show its simp'e quantitative 
applicability to aqueous solutions ; immediately it became fertile. 
And as soon as a simple quantitative principle is developed for 
hydrates in solution, that doctrine will become fertile also. 

It is surely now time that all the irrelevant and intemperate things 
that hive been said and written by supporters of the osmotic pressure 
and electrolytic dissociation theories on th^ one hand. апа Бу those | 
of the hydrate theory on th? other, should be forgotten. Far from 
being irreconcileble, the theories are comp'ementary, end workers 
тау, ezeh according to his proclivity, pursue a useful course in 
following cith»z. One type of mind finds satisfaction in using a 
hondy tool to obtain practical results ; another delights only in 
probing thy ultim>te neture of th? materia! with which he works. 
For the progress of science both types are necessary —the man who 
determines exact atomic weights es well аз the man who speculates 
upon the nature of the atoms. Thet the want of knowledge as to 
whit the exact nature and mech^nism of osmotic pressure is, should 
prevent accurate experimente! work being done on it, or interfere 
with it: use in thooreties! reasoning. is equally ridiculous with the 
proposition (АЕ because in the theory of osmotic pressure we hive 
a good quantitative tool for the investigation of solutions, therefore 
we should abandon @!toget her the problem of its nature. 

The fundamental ideas of ә science are th» gift to that science of 
the few great masters ; thy many journeymen investigators may be 
trusted to utilise them according to their abilities. Having once 
given his great principles to the world, van 't Hoff remained practi- 
cally a spectator of their development ; but by his single act he 
provided generations of chemists with useful end profitable fields for 
their 1*bour. 


Osrams for street lighting. In these places 15,180 Osram lamps are 
used with a total of 743,000 c.p., of which 67 per cent. are for 220 
volts. Lamps used for street lighting are tabulated according to 
candle-power as follows :— 

С.Р. ... 16 25 32 40 50 70 100 200 300 400 600 1,000 
No. .... 636 3,319 6,615 695 20,325 285 1,379 135 81 113 56 5 
Percent. 19 10-0 20:0 21 60-0 O8 40 04 02 03 01 — 

In the following table the Osram lamps used in street lighting are 
tabulated according to candle-power :— 

С.Р. .. 16 25 32 40 50 70 100 200 300 400 600 1,000 
No. ... 305 1,714 2,213 639 9,354 285 486 57 36 78 15 1 
Percent. 20 113 146 42 61.5 L9 32 03 02 05 01 — 

Th» majority of Osram lamps (61-5 per cent.) are 50 c.p., and it is 
satisfactory to note that very few, actually only 2 per cent. of the 
Osrams used in street lighting, are of 16 c.p. These are evidently 
lamps in unimportant streets or emergency lights. It might have 
been expected that a large number of 100 c.p. lamps would be used 
for street lighting. "That this is not the case may be due to several 
causes, the first and principal one undoubtedly being that the former 
16c.p. glow lamps were simply replaced by Osrams of the same 
candle-power во that the lighting system should not be any further 
loaded up. Secondly, incandescent gas lighting is still predominant 
in the larger towns. It is well known that in Germany at least many 
of the smaller towns have for years owned their own gasworks, and 
that with the advent of the gas mantle many other gasworks were 
laid out in very small towns. 

The streets in such towns are generally lighted by gas from tho 
town gasworks. From this wesee that the largest towns mostly uso 
gas lighting, and that only small and medium-sized towns and espe- 
cially small villages have electric street lighting. It is, of course, 
clear that the demand for light in small villages is not great. In such 
villages 50 c.p. lamps are used, but greatly improved lighting could 
be obtained by using lamps of a higher candle-power. . The outlook 
for electric lighting in future is more favourable, especially in con- 
nection with the suburbs of rapidly growing towns. 

Of the towns which use a large number cf Osrams in eddition to 
their ваз lighting, Dortmund, with 1,000 Osrams of 50 с.р., and 
Strassburg, with 3,000 lamps of 32 c.p. and 50 c.p., may be men- 
tioned. In large towns sometimes special conditions cause exten- 
sions of tho street lighting. For example, in Breslau the boulevards, 
which are 15 km. (10 miles) in length, are lightcd with Osram lampa 
because the leakage from the gas pipes interferes with the flowers and 
shrubs. In Breslau 285 70 c.p. and two 200 c.p. lamps are used for 
boulevard lighting. . | | 

Looking at the lamp from the commercial point of view, it is 
assumed that in a street-lighting schome carbon filament lamps of 
16 c.p. and 25 c.p. have been hitherto used costing 35 pf. (4d.) 
each. The life of these lamps is tiken at 1,000 hours, and the current 
at 12 pf. (1-2d.) per lamp of 4-watts per candle-power. Taking the 
efficiency of the 110-volt Osram at 1:1 watt per candle-power and the 
220-volt at 1-25 per candle-power, and taking the life of the Osram 
lamp at the rather low figure of 1,000 hours, and the nett price for the 
110-volt lamp at M.1-40 (1s. 5d.), and that of the 220-volt at M.2-30 
(2з. 4d.), the following figures for а 2,000 hours run will be obtained : 
Current... M.4224 £2 2 3 
Renewals М.28:0) 1 8 0 


M.70:24 £3 10 3 


2. 10 Carbon Filament, 16 c.p., Current... М.124:80 £6 4 10 
Renewals M.7:00 070 


1. 10 Osrams, 16 c.p., 


THE OSRAM LAMP AND ITS APPLICATIONS.* 


BY Н. REMANÉ. 


My object in this Paper will be to call your attention to several 
directions in which the Osram lamp can be used with special advan- 
tage, to expiain these directions and the results which have been 
obtained in them. I wish also to explain one ог two points which are 
not quite clear regarding the uses and possible uses of the Osram 
lamp. You must not forget that we manufacturers set great value 
on the experience obtained in practice with our lamps, as we cannot 
get the same variety of the conditions during test as is obtained in 
practice, 

In order to get some reliable information on this question, the 
Deutsche Gasgluhlicht A.G. sent inquiries to about 1,600 electricity 
supply authorities in towns and villages, asking whether Osram lamp; 
were used for street lighting, and what were their candle-powera. 
At the time that. the material for this lecture was got together 450 
replies + had como to hand. which showed that 185 towns were using 


М.131`80 £6 11 10 


3. 10 Osrams, 25 c.p. 220 volts, Current... M.74:40 £3 14 5 
Renewals M.4600 260 


M.120°40 £6 0 5 


4. 10 Carbon Filament 25 c.p. Current ... M.192:00 £9 12 0 
Renewals М.70 0 7 0 


M.199:00 £9 19 0 


From the above figures it will be seen that Osram lamps cost so 
much lesz than carbon filament lamps that a saving can be made even 
when carbon filament lamps are replaced by Osrams of double the 
candle power. For lighting large squares and streets the Osram does 
not, of course, enter into competition with carbon filament lamps, but 
Osrams from 100 c.p. to 1,000 c.p. compete with small and medium 


sized crc lamps. 
When I gave a lecture at a conference of German electrical engi- 


* Abstract of a Paper read before the Schweiz»r ssh? Elektrotechnische 

Verein À мы» An ] ; 

| i TI : . { "ears a. n the possibility of replacing arc lamps 

f Up to the time of printing 1.290 replies wer» received, showing that Res e us T Ea | t i donabis | ein ды ам 

Osrams are employed in 484 Loealities. "але total number in изә is | With high candle-power Osram Jam] | аа 

33,643, with a total of 1,640.0) ir. &., abait 50 por cent. of the lamps | high candle-power Osrams were really as ес hat hich candle metal 
working on 220 volts. | represented them to be, and it was contended that hig : 
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filament lamps could never replace arc lamps. Time his proved that 
these doubts were not justified, and were I to give you figures of the 
number of high candle-power lamps which have been used since that 
time you would be astonished. For business reasons it is, however, 
out of the question for me to give such figures. | 

In order to give some idea of the results obtained by replacing arc 
lamps by high candle-power Osrams, I have taken railway installa- 
tions as examples, owing to the fact that such installations are very 
compact and suitable for obtaining such data. "The Prussian Rail- 
way department, which generally wires its own premises, has changed 
the lighting of many of its railway stations, and whenever it has been 
considered suitable or likely to be a change for the better has re- 
placed arc lamps. The railway department hold that, apart from the 
question of economy, better distribution of light can be obtained 
then with are lamps, and that as the number of points is greater when 
Osrams zre used, great differences of light and shade such as exist 
with are lamps are avoided. 

In eddition to this, the switches can be arranged in such a menner 
that lamp: can be turned on or cff as required. With arc lighting 
this is not the case, as railway stations are generally lighted with a 
relatively small number of are lamps whose candle-power end cur- 
rent consumption are large. 

I will give a few data on railway station installations, and espe- 
ciallv on the lighting of the Stadtbahnhof Charlottenburg and the 
Erfurt main line stations. 

At the Charlottenburg station the entrances and platforms were 
lighted by 36 12-ampere altemating-current arc lamps. These were 
replaced by 86 100 c.p. Osram and four 200 c.p. Osram lamps, the 
latter high candle-power lamps being erected outside the station and 
in the booking office. Owing to the larger number of points at which 
Osrams are installed, the distribution of light shows an enormous 
improvement. 

In order to do away with the carbon filament lamps in front of the 
train indicator board the two Osrams nearest the indicator are 
brought about a yard out of line with the other lamps. This secures 
better lighting of the boards. The saving in current amounts to five 
units per hour, in addition to which the costs of carbons, main- 
tenance, repairs and attendance are also saved, so that a total saving 
of M.3,000 (£150) per year has been effected in this railway station. 
Owing to the fact that there is traffic through the station until а very 
late hour, it is not possible to make very much use of th» advantage 
of extinguishing part of the lights. 

The lamps in this station have lasted very well, and no lamp has 
become defective due to shaking or other mechanical influence, 
Lamps under the platforms are hung on cords 1 metre (3:3 ft.) long. 
They carry no outer globe, but are furnished with enamelled re- 
flectors, and are hung at a height of 4 metres (13:2 ft.). The working 
pressure is 120 volts, and the installation is connected with the 
alternating-current network of the Charlottenburg electricity works. 
The average life of the lamps is 2.000 hours. 

At the Erfurt railway station a total of 192 arc lamps were 
installed. of which the 91 that lighted the main entrance platforms, 
stores, ‘generating station, goods department and engine shops 
have been replaced by Osram lamps. ‘The are lamps which 
were replaced hid the following current consumptions: 3 at 
10 amps. 84 at 6 amps, 4 at 4 amps. The lamps were con- 
nected in 22 separate series circuits of 23 and four lamps, 
and had a total consumption of 32:12 kw. The 91 aro lamps 
in question were replaced. by Osrams аз below: 89 at 50 c.p., 
70 at 100 c.p.. 20 at 200 c.p.. 1 at 400 с.р. All these lamps are for 
220 volts and consume a total of 16 kw. The saving effected was, 
therefore, 16:12 kw., or about 50 per cent. The total candle-power 
of the are lamps was about 28.000, while that of the Osram is only 
15,820. One would imagine from these figures that the illumination 
was considerably less and not во good as before. Actually quite the 
contrary is the case, as owing to the larger number of points and to 
the fact that it was possible to hang the lamps lower than would have 
been possible with arc lamps a much more even distribution of light 
has been obtained. 

The switches controlling the different lamps on the platforms, 
staircases, &c., are all fixed on a central control board in charge of an 
attendant who operates them according to the instructions he re- 
ceives. When a platform is empty a large proportion of the lampa 
js turned out, and before the platform gates are opened to the publie 
the attendant again switches the lamps on, extinguishing them after 
the departure of the train. Оп the platforms and in the sheds tho 
lamps are installed as in the Charlottenburg station. For lighting 
the goods department lam ps are hung on span wires fastened to poles, 
The current carrying wires are arranged at tho sides of th? span wire. 

That Osram lamps are suitable for use in places where there is 
vibration is also demonstrated by the experience gained in tho 
Gratin Laura Colliery, near Konigshütte. ln the machine rooms 
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and surface workings 32 c.p., 50 c.p.. and 100 с.р. 100-volt Osrams 
аге in use. In the underground workings where the lamps hang low 
small transformers are connected with the main power cables, These 
transformers formerly each fed 10 carbon filament lamps of 16 c.p., 
the pressure being 130 volts. These lamps have been replaced by 30 
Osrams of 16 c.p. at 70 volts. "These lamps are similar to the 25 c.p. 
110-volt or the 32 c.p. 220-volt types. About 400 of these lamps are 
in use altogether, and in spite of tho fact that many of them are wil- 
fully smashed an average life of 1,700 hours is obtained. Lives of 
3,000 or 4.000 hours are by no means rere with the 100 c.p. lamps. 
Lately 16 c.p. 135-volt lamps hive been successfully used the life of 
which averages 1.200 hours. When one takes into account the 
enormous amount of vibration to which lamps are exposed in colliery 
work and in places which are exposed, it is clear that the extreme 
sensitiveness which is attributed to one-watt lamps in general has 
very little effect upon their life. 


THE TREATMENT OF SULPHATED STORAGE CELLS.* 


BY G. A, PERLEY. 


A few very unsatisfactory methods of removing the sulphate hive 
been suggested, including scraping with a wire brush. prolonged 
charging at a low rate which, though ultimately successful, is very 
expensive, and charging at a bigh rate which decreases the capacity 
of the cell. 

The author made a number of tests of chemical methods on 
12 badly sulphated cells with five plates per cell, and a rated capacity 
of forty ampere-hours. They had hastily been put out of commission, 
the acid not being washed out of the pores of the plates. The general 
methods employed were chemical reduction, electrolytic deposition 
and reduction, and solvent action. In the first different mixtures 
of ferrous oxide and caustic soda both hot and cold were tried 
without success. Bourtraeger’s zinc and hydrochloric acid method 
was next studied. Using 25 per cent. hydrochloric acid it was 
found complete reduction took place, but weaker acid down toa 10 per 
cent. solution gave splendid results, though under the best conditions 
this method only partially cures the sulphating of a spongy lead 
plate. 

Under the second heading lead was deposited under varying 
conditions from plumbite, fluosilicate, acetate and perchlorate 
solutions. The deposition was always accompanied by great 
shedding of the lead sulphate, and the method was therefore ruled 
out as unsatisfactory, 

In the third heading solvents for the lead sulphate such as sodium 
acetate and sodium tartrate were used without satisfactory results. 
But during some experiments with ferrous hydroxide in which an 
excess of sodium hydroxide was used, it was noticed that where the 
sodium hydroxide came in simultaneous contact with lead and lead 
sulphate crystals of lead were deposited. One of the sulphated 
grids was immersed in a solution containing 500 gms, of caustic 
soda per litre. The sulphate completely disappeared, lead being 
deposited after an intermediate formation of vellow salt. A 
concentration of 65 gms. of caustic soda per litre was found to be 
best. 

"ince sodium hydroxide has suck an effect on lead sulphate when 
the latter is in contact with metallic lead, attempts were accordingly 
made to apply this economically in the case of the sulphated storage 
cell. If a sodium sulphate solution is electrolysed between two 
sulphated lead grids, the action of the current would tend to form 
caustic soda at the cathode. The cathode would then react with 
the caustic soda just as in the experimenta previously described. In 
fact, the reduction of the lead sulphate should be extremely efficient, 
because the caustic soda would be formed just where it was needed, 
in the pores of the grid. 

At the anode we should expeet to get a more efficient oxidation of 
the lead sulphate to lead peroxide with a sodium sulphate solution 
than with а sulphuric acid solution. The potential of oxidising 
agents is highor in a strongly acid solution than in a neutral or alkaline 
one, and consequently it is easier to oxidise a substance to a higher 
stage of oxidation, other things being equal, in an alkaline or slightly 
acid solution than in a strongly acid one. It ought therefore to be 
possible to regenerate bot": plates of the battery simultaneously. 

Varying concentrations of sodium sulphate were tried and it was 
found that the best results were obtained with a concentration of 
45 gms. per litre. 

Before applying these results in the final tests, some experiments 
were made with caustic soda and sodium carbonate solutions. The 


electrolysis of a sodium hydroxide solution should give the maximum 
a re ee 
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reduction at the cathode and maximum oxidation at the anode. 
The difficulty is that И is too efficient. Varying concentrations 
of sodium hydroxide were tried but the reduction is usually so rapid 
that grids were formed which began to shed after a little service. 
The mantpulation or control of this solution is not easy unless one 
has had a great deal ot practice. While a sodium hydroxide solution 
can he made to give good results, it is not so satisfactory as a sodium 
sulphate solution. Verying concentrations of sodium carbonate were 
also tested. The results are similar to those with the caustic solu- 
tions and for the same reasons. 


The experiments with the home-mede grids indicated that a con- 
centration of about 45 gms. anhvdrous scdium sulphate per litre should 
he the hest; but the difference between temporary grids and the 
commercial anes wes so greet that it wes not felt at ell certain that 
jt was sefe to reason from one to the other. Some actual runs were 
therefore made èt various concentrations. In order to obtein a 
comparison, one cell was charged and discharged a great many 
times at the normal rate with sulphuric acid as th» cleetrolyte. 

While it might be considered rather г, feat to bring the cell from 
zero capacity to nearly 70 per cent. of its initial capacity, the run 
was not really satisfactory. The cell wes in very poor condition after 
this treatment, as the active material began to disintegrate and to 
shed. Another cell of the same type was filled with sodium sulphate 
solution end charged at the normal rate until the reduction was 
complete, This took about 60 hours. Two leed dummies were 
placed in the container so thet the end plates should be reduced 
rapidly. 

А similar run was made with sodium carbonate аз electrolyte 
irstead of sodium sulphate. The reduction required about one-third 
the number of the ampere-hours that the sodium sulphate solution did, 
but this apparent advantage is much moro than counterbalanced 
by the deposit heing too dense and by the excessive shedding. Only 
about 53 per cent. of the normal ezpacity could be obtained. To 
test the effect of concentration of sodium sulphate, runs were made 
with a saturated solution end with а solution containing about 
91 gms, hydrated sodium sulphete (equivalent to 40 gms. anhydrous 
silt) per litre. 

These cells have been giving these high percentage capacities even 
since then, so there is no ch»nce for error in regard to the facts. 
It is of course impossible to say whether these two cells were originally 
better then the other two cells of the same lot or whether there was 
some difference in the amount that they were used before they were 
allowed to spoil. All the plates in all the cells were covered with 
an apparently uniform shell of white sulphste, and the important 
thing is that they сап be brought beck into such good condition. 
It would not be safe to conclude from the two experiments that the 
dilute sodium sulphate worked апу better than the concentrated 
solution. About 30 per cent. more ampere-hours were necessary to 
produce complete reduction in the dilute solution then in the con- 
centrated one and this difference is unquestionably а real one. So far 
аз con Бе judged, the concentration of the solution is important only 
to the extent thet the reduction takes place more rapidily in the 
concentrated solution than in the dilute one. The tests so far had 
all been on cell: which hed become sulphated under rather unusual 
conditions Th» authors hive therefore tested two other wrecks on 
which they were able to lay. their hends. The first was an old and 
badly buckled cell which was rescued literally from the scrap heap. 


This condemned cell was restored so as to give 80 per cent. of its 
original соросцу. Considering the condition it was in, this was as 
much 2s enybody could hope for. Another cell was only partially 
sulphated over the surface but had been allowed to stand discharged 
for a long timc. 

Although this cell was apparently in poor condition, it was restored 
practically to its original state. These illustrations suffice to show 
the general applicability of the method, When one starts with a 
battery in commission, the ecid should be siphoned off and the solu- 
tion of sodium sulphate run in. И is desirable, but not necessary, 
to place dummy pletes outside the end plates. The cell can then be 
charged at the normal rate until the sulphate is entirely reduced. 
This can he determined by the eve; but if thet is inconvenient a 
charge of 60 hours will probably be satisfactory. The sodium sul- 
phate should then be siphoned off and the grids washed once with 
water. The amount of sodium sulphate remaining in the plates 
will have a beneticial rather than a deleterious effect. If the water 
is then drawn off and the normal battery acid run in, the battery 
should be as good as new, always supposing that tho only damage is 
due to sulpluting. In the authors’ tests the current efficiency was 
only about 80 per cent. whichis probably lower than it was when the 
ecll was new, though they hyve no data on that point. 

The cost of restoring a cell is low. For the small 40 amperc-hour 
cells which have been studied, it has taken less than а kilowatt-hour 
to bring them back to good condition. That means not more than 


SEPTEMBER 1, 1911. 831 


Ба. per cell for electrical energy. Sodium sulphate is cheap and 
сап of course be used over and over again. While good results eau 
be obtained with almost any concentration of sodium sulphate, the 
time necessary for reduction is increased when the solution is reki- 
tively dilute. On the other hand a saturated solution is objectionable 
owing to the possible crystallisation. An arbitrary concentration 
of 200 gms. Na,SO, 10 Н,О per litre із therefore recommended. 
The process as outlined is very efficient and has the further advan- 
tege that it introduces no deleterious substances into the cell. Of 
course, it із absolutely essential that the sodium sulphate shall be 
pure. The ordinary sodium sulphate elways contains chloride. 
With chlorine in the cell the destruction of the plates is only a 
matter of time and not of very long time at that. 

If the time involved is excessive. аз it is likely to he in the case of 
badly sulphated cells, the cost of time and of electrical energy will 
exceed the cost of handling. It would be a mistake to make any 
hard-and-fast rule as to which method to employ ; but it seems prob- 
able that a prolonged over-charge at half rate in the regular battery 
acid will suftice for cella which are not badly sulphated. For extreme 
cases of sulphating the sodium-sulphate method is unquestionably 
the only one which сап be used. А special series of tests would be 
necessary to determine the relative merits of the two methods for 
intermediate cases. The general results of this paper are as follows : 
(1) А badly sulphated cell can be restored by charging at the normal 
rate in а sodium-sulphate solution. (2) It is desirable, but not 
necessary, to use leaf dummies outside the end plates. (3) А con- 
centration of about 200 gms. Na, SO, 10 H,O per litre is recommended 
but the concentration can be varied within very wide limits. (4) It is 
essential to the life of the cell that the sodium sulphate should meet 
the requirements as to purity which are laid down for battery acid. 
(5) À very badly sulphated cell can be restored by about 60 hours 
charge at normal rate. (6) The cost of electrical energy to restore 
a 40 ampere-hour cell should not exceed 5d. (7) Since sodium 
sulphate is not deleterious to the cell, it is not necessary that tha 
sulphate solution should be washed completely out of the pores of 
the plates. (8) It has been stated by others that a cell can be 
restored by charging a half of the normal rate for a long time in 
the regular battery acid. It seems probable that the time and elec- 
trical energy required would be excessive in the case of very badly 
sulphated cells. 


THE MAGICIAN DYNAMO FOR CAR LIGHTING. 


The problem of securing a satisfactory system of motor-car lighting 
is by no means a new one, and various devices have been introduced 
from time td time in order to deal with it. One of the chief ditti- 
culties to be overcome is the inevitable speed variation of the engino 
and, therefore, of the dynamo. Of course, the simplest electrical 
method is to refrain from using à dynamo at all and merely to put in 
accumulators which can be charged at intervals. The drawbacks of 
this method are obvious, and the suggestion is hardly practical. at all 
events so far as vehicles such as the taxi-cab are concerned ; for any- 
thing above a low efficiency а dynamo must be used. 

An ingenious method of overcoming the speed variation difficulty 
his been adopted in the ‘ Magician " dynamo. The machine con- 
sists of a shunt-wound generator whose armature can be driven by 
the car engine by any convenient method. The special feature of the 
machine is th»t its field magnets are capable of rotation through a 
fraction of a whole revolution. Moreover, the brushes are attached 
to th» field magnets so that they also rotate at the same time. The 
commutator is L-shaped in section, the brushes being in contact 
with the horizontal portion. Pressing against the vertical portion is 
a third brush which is connected to one end of the shunt winding, tho 
other end being connected to one of the first-mentioned brushes. It 
is obvious that the Е.М.Е. generated by the dynamo will now 
depend not only on the speed but also on the position of what may he 
called the third brush with relation to the others, since the magnitude 
of the exciting current depends on this position. Attached to the 
fixed framework is a C spring of ribbon steel (a in Fig. 1). This carries 
а copper contact piece of А section and about an inch long (4). 
Attached to the framework of the field magnets is а grooved roller 
(c). whose two halves are, however, insulated from cach other in а 
direction perpendicular to theiraxes. Hence. when the ficld magnets 
move so as to bring the roller into contact with the A-shaped copper 
the two halves are connected together electrically, and the device, 
therefore, acts as an automatic switch. — Таз switch is in series with 
the main circuit. If the machine is at rest, the lamps are supplied by 
the accumulators alone, because normally the automatic switch 18 
open. Directly it is started the fields are excited, and there exists a 
tendency for them to be dragged round with the armature owing to 
the magnetic torque. They are, however, prevented from moving 
at once by a spring. Ultimately, the torque exceeds the tension of 
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move round through a small angle» 
It will be observed that the instant 
value of the torque ; this latter 
agnetic field, and consequently 

Hence, by adjusting the posi- 


the spring, and the magnets 
closing the automatic switch. 
when this occurs depends upon the 
depends upon the strength of the m 
upon the position of the third brush. 
tion of this brush the speed and E.M.F. at which the dynamo shall be 
cut in or out can be nicely determined. "The third brush, it may be 
mentioned, is carried on a clamping sheave. ` 1f. now, the speed in- 
' creases, the tendency is for the E.M.F. to rise ; this increases the field 
current, and thereby raises the torque. The result is that the field 
magnets move a little further round, thus altering the relative posi- 


Fic. 1.— GENERAL ARRANGEMENT OF DYNAMO. 


tions of the two field brushes, thereby decreasing the difference of 
potential across the field, reducing the excitation and bringing the 
E.M.F. back again to its origina! value. In this way the E.M.F. can 
be kept constant over a very large speed range. In an actual de- 
monstration which we witnessed the dynamo cut in at 800 reva. por 
min., and from that speed to 2.100 revs. per min. there was not more 
than a 5 per cent. variation as indicated by the voltmeter, the lamps 
and accumulators being in parallel. Directly the speed fell to 800 
revolutions again the dynamo cut out automatically, thus avoiding 
any discharge from the cells through the armature fields. | 
The behaviour of the machine when short-circuited, or when con. 
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Fig. 2.— DIAGRAM OF CONNECTIONS. 


nected up to the cells the wrong way, is particularly interesting. 


When short-circuite 


the magnets are once more dragged round and the dynamo cut in. 


If the short-circuit still exists this operation is repeated. The result 
t knocking noise as the magnets oscillate backwards and 
ver ignorant a man might be he could not remain 


is a violen 


forwards, and howeve 
unaware that something was wrong. 


* 


If the dynamo ! 
back, and thereby cut the dynamo out. 


d the fields are rocked back by the spring and the 
automatic cut-out opened ; this allows the field to build up again, 


s connected wrongly to the cells the magnets rock 
Almost immediatelv, how- 
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the direction of the E.M.F. in the armature is reversed, the field 
ine is cut in again, this time, of course, with 
would, therefore, seem that the system is 

but also foolproof. Fig. 2 is a diagram of 


ever, 
builds up апа the mach 
opposite polarity. Ц 
not only self-regulating, 
connections. 

The “ Magician " dynamo is supplied by United Motor Industries 
(Ltd.), 45-46, Poland-strect, London, W. 


— BÓ ———— Нии. 


THE SCIENCE AND OTHER SECTIONS AT SHEPHERD'S 
| Е BUSH EXHIBITION. 


The Science Section, to which we referred in our issue of May 
19th, in connection with the opening of the Coronation Exhibition 
at Shepherd's Bush, we regret to find Ваз not come up to ex. 
pectations. Demonstrations of electrical apparatus are being given 
three times daily, at noon, 3 p.m. and 6 p.m., but do not attract а 
great deal of attention, being of too technieal a nature to be 
understood by the average audience. We must confess, also, 
that the exhibits of apparatus are somewhat disappointing. 

As regards the demonstrations, three methods of ascertaining the 
temperature in a furnace are shown, viz., & thermo-junction in the 
furnace, Féry's spiral pyrometer, and the ordinary radiation руто- 
meter. 'The stroboscopie method of ascertaining the speed of a 
revolving shaft by means of а vibrating tuning fork is also demon- 
strated, whilst Dr. Herbert Smith's refractometer and some apparatus 
for showing induced reflected waves in г conductor comp'ete the list 
of apparatus shown in operation. Other experimental apparetus 
had been promised, but is not now likely to arrive. 

The two Marconi stations, one equipped with typical land appi- 
ratus and the other for marine work, have aroused much interest, as 
visitors can witness the process of sending messages between the 
two stations, which are situated at the ends of one of the halls in 
the gallery from Uxbridge-road to Wood-lane. 

Mention was made in our previous article of some of the electrical 
apparatus that is to be seen, and little need be added to what we 
then said. It may, however, be of interest to draw attention to the 
historic apparatus which has been loaned by King’s College. This 
comprises lodestone used by Faraday, experimental coils of Henry, 
Wheatstone’s rotating mirrors for measuring the velocity of electric 
waves along conductors, his electromagnetic chronograph and one 
of his resistance boxes, the original Whoatstone bridge, Dr. John 
Hopkinson’s earliest form of electricity supply meter, one of Clerk 
Maxwell’s models, and the original battery of Daniell. 

Messrs. A. C. Cossor exhibit a number of vacuum tubes to illustrate 
the evolution of the present heavy-discharge X-ray tube from & 
Crooke’s tube; whilst apparatus to illustrate the development of 
electric valves for rectifying high-tension alternating currents ія 
shown by Sir Oliver Lodge, F.R.S. 

Adjacent to the Science Section, the London County Council 
exhibit one of their electric cars and a section of the conduit. A 
model is also shown of the slot grip brake used on the Highgate 
Hill section of the tramway system ; in this brake two blocks operate 
respectively downwards and upwards against the upper and lower 
surfaces of the special conduit slot rails. The blocks are operated by 
a helical cam. We also noticed various types of American ploughs 

Attention may be called to the large display which the Gas Com- 
panies’ Joint Exhibition Committee are making. Much more space 
has been taken than in previous years, and prominence is given to 
the various domestic and commercial uses of gas. Visitors, however 
are not able to ascertain the effects of a number of gas burners 01 
the atmosphere of a room, since the stand was not enclosed by walls 
We noticed that portable gas fittings on the tables, &c., are much 
in evidence, whilst a special feature is also being made of switches 
for controlling the lights from a distance. The “ Telephos '' system 
(in which a dry cell is used for ignition purposes) and a pneumatic 
system (in which а special pipe of small bore is installed and the 
control is by air pressure) are shown. The attempt in the latter 
system to imitate the popular tumbler switch of electric lighting 18 
proof that gas consumers appreciate tho convenience of an electrica 
installation. Gas fires and gas cookers are, of course, to the fore. 

The gas people also have a large display to illustrate the industrià 
uses of раз. Thus, laundry operations provide cn opportunity for 
bringing gas irons to the notice of the public. A placard near ? 
gas engine which drives some shafting states that gas is the cheapest 
power for generating electricity for country houses, business premises, 
theatres, hotels, &c. This is perhaps an admission that the gas 
industry is giving up hope of ousting electricity. 

We regret that the electric supply industry 
blast to the gas companies’ display, but perhap 


authorities are reserving their energies for the forthcomin 
Exhibition. 


have not 2 counter- 
3 the electric supply 
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COMMERCIAL AND INDUSTRIAL SECTION. 


oqe d 
dered largely possible by the readiness of the unions to disregard theif 


MUNICIPAL, FOREIGN & GENERAL NOTES. own rules. The fact that trade unions occupied a favoured position as 


regarded the law of the land was in itself a bait to attract many men to 
join the unions. That coercion had been effective lately, but when once 


the unions were recognised up and down the land was it not to be expected 
that peaceful persuasion would go on to coerce the free labourer to come 
into the union ? He wanted to see equal justice to all. He moved 
“That in view of the intimidation and violence which had been openly 
carried on during the recent railway and other strikes, and of the serious 
interference, not only with the supply of food and other necessaries of 
life to the people, but also with the home and foreign trade of the kingdom, 
this meeting of representatives of Chambers of Commerce of the United 
Kingdom hereby calls upon the Government to appoint at once a Special 
neer (Mr. Price F. White) gave evidence in support of the application. Commission to inquire into the working of the Trades Disputes Act of 
Mr. White supplied details of the capacity of the existing maehinery and 1906, which in the opinion of this meeting has, by authorising peaceful 
of the growing demand for current in tlie town. picketing and relieving trade unions from responsibility for their acts, 

made possible much intimidation, violence and interference ; and that 


BRITISH NOTES. 


Bacup.—The Municipal electricity supply undertaking was 
inaugurated last week. Electric current in bulk is obtained from 
Rawtenstzll Corporation. 

Bangor.—An unopposed inquiry was held last week into the 
Council's application for sanction to a loan of £2,000 for additional 


generating plant and moins extensions, 
The town clerk (Mr. Н. W. Rowland) and the borough electrical engi- 


Buxton.— Application has been made for sanction to borrow copies of this resolution be forwarded to the Prime Minister, the Chan- 
£1,000 for mains, &с. cellor of the Exchequer, the Home Secretary, the President of the Board 


Census of Production.—The Board of Trade have issued a Blue of Trade and the Leader of the Opposition." 


| Е After diseussion the resolution was carried unanimously. 
Book dealing with the ee of production for 1907. ' National Insurance Bill.—On the motion of Mr. Hopson (Sheffield), 
The gross output (selling value, or value of work done) in the United 


| : | a resolution was unanimously passed urging the postponement of the 
Kingdom during 1907, was £1,757.000,000, cost of materials used Nati | А Bigot a 1 

. i | National Insurance Bill, and pledging the ti hat case to appoint 
£1.019,000,000, and work given out (amount paid to other firms) i Ө iud e DE MEINE aec ыар 


“ Rea ee a special committee of the association to put forward the detailed views 
OY бү! "т as T 9 ( Ц | p Ne aver: b ` ` . Q 

#20.009.000. The net output чу £71 on 20,000; ange ao ee е of the commercial community, with the object of a workable measure 
of persons employed (excluding outworkers) was 6,936,000. In a ition being passed which will be acceptable to both employers and employed. 
aes мү Үү d p pu and the n num ороо Workmen's Сотрензанон.— А resolution calling upon the Government 
empioved on The work eoverea оу ше census amounts to about у, А . MS NS 1 ` PORE . : NEC А , . a 
leonem tatio gives hie eii oraal indha to appoint a Committee to inquire into the working of the Workmen's 
| DUE ` | | Compensation Acts was also passed. 


Qut put. No. of | | 
(aes. us Net. am bus Cleethorpes.—The Council have been authorised to borrow £4,000 

Ruilding trades ............. £87.967,000 —....£42,054,000 ... 513.961 for electricity supply works. — — 
Dock Lighting.—Among the improvements that are being made 


Gas undertakings (public 
at Methil Dock, N.B., is the installation of plant for the generation 


| authorities) ............... 10,769,000 ... 3,732.000 ... 28,585 
Gas companies ,,....... ...... 20,838,000... 121,546,000 ... 54.946 of electrical energy for power and lighting. 


Dungiveen (Ireland).— Electricity supply for public end private 
lighting was available for the first time on Aug. 18. ' 

Electric current is supplied at 220 volts from a gas-driven station of 
Mr. Alex. Semple, J.P. Overhead cables are employed and metal fila. 
ment lamps of 50 c.p. each are used for street lighting. The contractor 
was Jas. Е. M'Laughlin, and Mr. Мау was consulting engineer. 

Exhibitions.—The North of England Exhibition, which it is pro- 
posed to hold in the Queen's Rink, West Hartlepool, from Nov. 13 
to Dec. 9, inclusive, is being organised for the display of engineering 


Electricity |— undertakings 
(publie authorities) . 5.121,000 ... 23,572,000 ... 1419 
Electricity supply com- 
panies ...... m 3.182.000 ... 1.996.000 ... 8,490 
The total gross output of these industries (including slate, limestone and 
iron quarries, waterworks, and miscellaneous factories and workshops) 
was £156,615,000 ; ccst of material uscd was £63,236.000; work given 
out to other firms £6.498,000, leaving net output £86.881,000. The 
total number of persons employed in such industries was 780.747. 
£26,451.657 represents the gross and £14,356.397 the net output of local 
authorities in the British Isles, canal, dock, &c., companies, tramway and appliances, motors, &c., together with colliery mining. electiical and 
light railway companies, several Government departments, and the horticultural machinery. The gencral manager of the exhibition is 
National Telephone Co.. which together employed 219,361 persons. The | г. a ' MASA i7 RD 
| | А | n : Mr. Geo. Scott, 7, Victoria-road, West Hartlepool. 
et output of the Post Office telegraph and telephone undertakings was n? | | 
£654.819, and of the National Telephone Co. £510,229, whieh employed On Monday afternoon the Mayoress of Ilkeston (Мга, Shaw) opened 
respectively 10,171 and 7.028 persons. an electrical exhibition in the Town Hall of electric cooking, lighting, 
Mr. G. R. Askwith points out in the preface to the Census, that “not | heating and power apparatus, &c. 
only does this, the first census under the Census of Production Act, 1906, А number of prominent firms, including Siemen Bros. & Co., the 
show for the first time the relative and absolute mangitudes of all the | Osram Electric Lamp Works, the Jandus Are Lamp & Electric Co., 
various industries coming within its scope, but that, when subsequent | Ferranti Limited, the Union Electric Co., the British Westinghouse 
censuses have been taken, the results of the series will afford tie means | Co.. &c., had exhibits on show, and demonstrations of cooking, heating, 
for measuring the development of the manufacturing and extractive in- lighting. ке. are given daily from 3 to 10 p.m. The exhibition, which 
dustries of the United Kingdom." remains open until to-morrow (Saturday) evening, has been organised 
Тае total quantity of electricity generated by сотрапі з and public | Бу the borough electrical engineer and. tramways manager (Mr. H. P. 
authorities (exclusive of that generated for their own use by industrial | Stokes), and has aroused considerable local interest. 
and commercial establishments and һу railway and tramway companies) Glasgow.— Acting on a report of the general manager of the tram- 
imon ted tor 9000,00 у Килер ы s unity b ways (Mr. J. Dalrymple) the Tramways sub-committee have unani- 
и und n үй m oe TLE Dy LUE WAS" ат mously agreed to apply for powers to construct lines to Milngavie, 
d E RM MM ens | Coatbridge апа Clarkston from the present tramway termini. 
Association of Chambers of Commerce.— The autumn meeting of Huddersfield.— The new tramway route from Holly Bond-rocd, 
this Association is being held in Dublin this week, and many com- | Edgerton, to the borough boundary at Birchencliffe was opened for 
treffic on Tuesday. 


mercial and industrial subjects were dealt with. 

Strikes. А resolution on strikes and intimidation Бу workers was Negotiations have taken place for the extension of the Huddersfield 
submitted by the Leeds Chamber on Tuesday. The Hon. В. BECKETT. | municipal tramways into Elland. Huddersfield Corporation are willing 
who moved the resolation, said they could concede to anybody the right | to extend the lines to the top of the Ainleys, and to apply for the ТРИ 
Parliamentary authority. : | | 


to strike, but where they quarrelled with him was as to the о ue 
à strike was in progre rd Du ee ae ANS mue pm Liverpool.— As announced in our last issue, the threatened general 
They had | Strike in consequence of the dispute between the Tremways Com- 
к mittee and a section of the tramway employes, was averted at the 
last moment by the Committee undertaking to reinstate the men 

out on strike ‘аз and when required.” 

During the week these men have been reinstated in batches and the 
last bateh was re-started on Monday. The dock and other strikers have 
also resumed work and things have now assumed almost their normal 
condition at Liverpool. 


On Monday morning the gene 
Mallins) had а gratifving experience when the last batch 


hal — ыысС——.. 
-————— — PH 


breaking of the law. 
Disputes Act of 1906 which that clause never contemplated. 
there a machinery under which licence and riot had stalked unchecked 
through the land, and that was а strong indictment against any measure. 
Therefore they would be only doing their duty as peaceful citizens of 
this Empire in asking for a Special Commission to consider the re-casting 
of that Act. Under clause 4 of the Act trade unions were relieved in a 
large measure from responsibility for their acts, and when they found 
trade unions in a more favourable position as regarded the common law 
than other sections of the community it made one fear for the future of 
the community. He submitted that the railway strike had been ren- 


ral manager of the tramways (Mr. C. W. 
(00) of the 
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uniforined men resumed work. The men assembled in the large hall at 
the Hatton-garden buildings, where an interview was held with the 
general manager. In the course of a brief address, Mr. Матллхз said that 
evervthing possible would be done for the men, so that they might be 
able to resume work as speedily as possible. He believed that in а day 
or two the last vestige of the strike would have disappeared, and that all 
the men would be reinstated and comfortable once more. 

Driver WILLIAMS proposed a vote of thanks to Mr. Malling for the highly 
sympathetic way in which he had received the men, adding that they 
were exceedingly pleased with the concessions which Mr. Malling had 
made while the strike lasted. lt was added that the men had been 
misled, and the general manager could rest assured that they would 
never take part in another strike, if one, unfortunately, should occur. 

Last weck a deputation, representing those who had been voluntarily 
assisting in running the electric power station during the strike. met the 
ehairmen of the Committee (Sir Charles Petrie) at the City Electrical 
Engineer's Office; Hatton-garden. The deputation handed to Sir Charles 
alist containing the names of nearly 500 voluntary workers, and suggested 
that the list might form the basis of a permanent association of citizens 
willing to help the administration in any similar emergency. 

Sir CHARLES PETRIE. in heartily welcoming the proposal, said that 
he would be glad to vive facilities for for any who might desire 
it to become more intimately acquainted with the practical 
details of the working of the stations. He expressed on behalf of the 
Tramways Committee and himself (as chairman) the highest appre- 
ciation of the spirit shown by the voluntary helpers. without whose 
assistance it would have been impossible to continue the electric supply 
service. He considered that the city generally owed a debt of gratitude 
to the gentlemen who at great ‘sacrifice of personal comfort and con- 
venience had stepped forward to prevent the city being plunged in sudden 
darkness, the effect of which in the present disturbed state of affairs 
might have had most disastrous consequences. He trusted that the 
deputation would be good enough to convey his appreciation for their 
patriotic assistance to every member of the band of voluntary assistants. 

Ata mecting of the men at the power station who went out on strike 
on 24th inst.. Mr. Ross (local secretary of the men’s union) spoke. 

Mr. Ross said their relations with the electrical engineer (Mr. A. Clough) 
and the consulting engineer (Mr. А. Bromley-Holmes) were as nice that 
day as ever they were. Those gentlemen were naturally sore at the men 
being drawn out without giving the Committee longer notice than they 
did. He had assured those officials that there had not been the slightest 
malicious intent on the part of the men, nor any intention of placing the 
city in darkness, which would have been a very serious thing. The only 
reason they came out when they did was one of tactics pure and simple. 
He had given a pledge to the officials that if ever a similar trouble arose 
again they woukl give the Committee reasonable notice before they left 
work. Comphiint was made that three men had gone back to work dur- 
ing the night. which was contrary to the instructions of the strike leaders. 
He said а pledge had been given to the officials at Lister-drive station 
that as soon as the reinstatement of the uniformed men had taken place 
th^ power men would all go back. 


L.C.C. Tramway Employés. — On Friday there was a special meet- 
ing of the Highways Committee of London County Council to 
consider certain demands of the men for higher wages, &c. 

At the conclusion of the meeting, Sir Laurence Gomme, clerk ofthe 
Council, made an otlicial statement to the effect that the Highways 
Committee had unanimously agreed to arrange for a meeting of the 
Conciliation Board during tho ticst week of the meetings of the com- 
mittees of the Council in October next, The Highways Committee 
alao requested the chairman (Mr. F. Hall, М.Р.) and the vice-chairman 
(Mr. Squires) to meet a deputation, which was in attendance, from the 
Amalgamated Association of Tramway and Vehicle Workera, to ascer- 
tain and deal with their grievances in matters not referable to the 
Conciliation Board. The chairman and vice-chairman would have 
power to deal with all matters which did not involve further expendi- 
ture by the Council. 

Mr. Hall and Mr, Squires saw the deputation after the meeting, and 
the men subsequently met Mr. Fell, the chief tramway otlicer, in order 
to discuss matters. 

Maldens and Coombe.—.:s Wimbledon Corporation. have now 
obtained senction to extend their electricity supply mains to this 
area the work will be taken in hand at once and a supply of current 
will be available before the winter sets in 


Metal Lamp Patents.—-- In regard to the announcement on this sub- 
eet made in our issue of the [Sth ult. (p. 757), the mansgers of the 
кит Kleetrie Lamo Mfg. Со. (Messrs, Kilburn, Brown & Co.) write 
as follows :--- 

Our attention has been called to a statement under the above heading 
appearing in vour journal of the ISth Aug. addressed to vou by the Osram 
Lamp Works (Ltd.). to which ts appended a notice of an order made in 
referenee to an action brought by that company against the British 
'Tangsten Lamp Co. (Ltd.). Аз one of the various manufacturers referred 
to in that Petter against whom litigation has been commenced, we desire 
to call your attention to the fact that the order referred to was made with 
the consent of the defendants, who took no steps to defend the action. 
que basiness of the British Tungsten Lamp Co. was in the hands of a 
receiver for the debenture holders, who did not foel justified in contesting 
the proce ding. share point is material, as your correspondent’s letter 
might convey the impression that the order was the out-om. of an inves. 
tigation Бу the court, We may add that the proceedings instituted 
against us are being defended, and we are content to await the decision 


of the court. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electrie Traction on Railways and Tramway: 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and сап be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
eonstant use, price 8s. 6d. post free. А complete Index is included, 


Moseley.—-The City of Birmingham electric supply department 
have decided to ley electricity supply mains in this disrtiet, 

Pittington.— Tho loc! Co-operative Society recently instellod et 
their premises eleeirie lighting and power pleat. including a 16 Bane. 
Tenyve ges engine end dynsmo, end a battery of 27 storage cells. 


Rural Telephones.—The  Postmsster-Genoril (Мг. H. Samuel 
referred 2t а meeting of the Cleveland Agricaliural Society lat week 
to the transfer of the telephone undertaking 2nd seid that the Р.Я 
Offic^ were making on effort to serve the agriculture! interest: of the 
country in relation to telephones, 


Wages in the Metal, Engineering and Shipbuilding Trades.— The 
Boerd of Trade heve issued g report for 1906 on the earning: df 
workpeople engaged in the meizel, engineering гла shipbuilding. 

‘The return puts the workpeople employed in thoss industries in 1906, 
at 1.500.000. The return relates to 744,597 work people, of whom 673 
per cent. were time workers and 32-5 per cent. piece workers. Their 
average earnings for a full week were 273. 4d. The average for engineering 
and boilermaking was 35s. 114. and 39s. ld. in iron and steel manu- 
facture, 34s. 4d. in pig iron manufacture, 80s. 9d. in railway carriage and 
waggon building. end 31a. 4d. in manufacture of light iron Castings. ke, 

The following summary shows the average annual earnings (approx 
mately) per head :— 


Pis MON aes ae DN — Án 
| ron. and steel ЖОККО ЛЕ Т О ОТООСУ "oen . 52 0 
(un Mr PES A Rr sues ТЕЛО 
Engineering and boilermaking „иене 009 0 
Ship, &c.. building and repairing — ........ слан SM 
Railway carriage and waggon NN гед (OUP T0 
Light iron castings... pU 

Average for all metal trades ааа eee, #68 10 


The average number of hours constituting a full week were :—Pig 
iron, 55-2; iron and steel, 54-4; tinplate, 47-8; engineering and boiler- 
making, 53-1; ship. &e., building and repairing, 02:0 ; railway carriage 
and waggon 53-6; and light iron castings, 538. For all the trades 
included, the hours averaged 33-2 per week. 

In engineering and boilermaking the earnings are classified inte + 
districts, For the whole country the average earnings for the cent 
week (end September, 1906) of adult males who worked full time wete 
32s, 54.. and for all men, including око who worked more or less thin 
full time, 31s. И. The figures include labourers. The average eam 
ings of men working full time in engineering and boiler making w2377 


s. d. 1 a 
London ............... JN 0 — Southern & South-Western Counties 91 Ў 
Тупе, Wear & Tees 35 3 Remainder of Lancashire & Cheshire 31 4 
Mery & Barrow... 35 5 9 North & West Midland Counties... a 4 
Clyde” ncn ess 36 Remainder of Yorkshire....... с]. ' ү ; 
Shetheld............... 33 0 — Remainder of Scotland ..........« s 30 > 
Manchester ........., 33 0 ооо везение © » 


11 LancashireTowns 31. 8 Remainder of United Kingdom .... +” * 
In the electrical engineering industry, telegraph apparatus manufacture 
&е.. the average was 349. 7d. ; wire drawing and working. 39%" 
brass and allied metal wares, 31s. 9d. | 

Wireless Telegraph Notes.—1n the ** Australian Mining Standard 
for July 27 there gppæred s lengthy note on the effect of the 
recent judgment of Mr. Justice Parker in the ection of the Marcon 
Company against the British Radiotelegraph Co. The purp se of 
the note is to set out certain differences of opinion which heave 
arisen over Mr. Justice Porkers judgment. The opinions expres 
on the subject editori»llv in THe ELECTRICIAN come under review. 

The '" Manchester Guardian's” London correspondent under. 
stands that a committec has been formed to consider and recommen 
what steps should be taken to establish a chein of British Ntate- 
owned wireless stations within the Empire, 

The committee (the correspondent continues) consists of терге 
sentatives of the home Government and of the Governments 0 
Australia end New Zealand. А preliminary meeting hes already 
been held. А beginning is to be made with a chrin of six stations M 
Envland. Cyprus, Aden, Bombay. Streits Settlements. and Атом, 
From Westera Australia the mesages will be carried over the Rad- 
lines to Sydney, end thence to New Zealand. The east of the 
stations in England and Cyprus will be borne by the home Govern- 
ment, those at Aden and Bombay by the Government of Indis. these 
in Australie ond New Zealand by the Goveraments. while the esto 
the station at Singapore will be shared by all the Governments 
concerned except Australia. The selection of sites for the several 
wireless stations on the route will be taken in hand at once. 
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COLONIAL AND FOREIGN NOTES. 


Argentina.—The tramways in the City of Corrientes, owned by 


Senor Dodero, are to be converted to electrie traction. 


A telephone network to connect the various departments in Corrientes 


province with the capital is to b» erected. 

An electricity supply company hts been formed at Carmen de Areco 
with a capital of $100,000. Mr. В. Pears "n Hal» is chairman. 

An electric lighting and tramway company with £250,000 ca pital, and 


with Mr. V. Jauregui as chairman has been formed in Lujan (Buenos 


Ayres Province). 


Tho plant at the power hous> of the Cia Alemana Transatlantica de 


El»ctricidad at Avellaneda, Buenos Ayres, is to beincreas d to 50.000 H.P., 
several new sub-stations аг to be built and others will be enlarged. 


Australasia.—' The Premier of Western Australia (the Hon. F. 


Wilson) hes announced that it is the intention of the Government 


to proceed with the nationalisation of the Perth tramways, pro- 
vided thst the company 13 willing to sell its undertaking at а 
reasonable fi xure. 

Negotiations for the supply of electrical energy by the Bellambi Coal 
Co. to the Bulli (N.S.W.) Shire Council for public lighting have been 
renewed. у | 

Sydney Council have entered into agreements to supply electricity to 
the local authorities of Glebe, Woollahra, St. Peters, Darlington, Rand- 
wick, Erskineville, Botany and Alexandria. 

Sydney Council recently decided to appoint an assistant installation 
inspector at £187 per annum. 

Tne directora of the Tallangatta (Victoria) butter factory recently 
visited the electricity works of other towns with a view to making recom. 
mendations as to establishing similar works at Tallangatta. 

In evidence before the (Melbourne) Metropolitan Traffic Commission, 
Mr. T. B. Malomby, superintendent of the Victorian passenger train 
Service, said he was in favour of electrical power, and was sure it would 
give better results than steam. Mr. J. M. Jolly, manager of the Austra- 
lian Metal Co.'s electrical department, said he was in favour of the over. 
head system and the big type of car for the Melbourne tramways. И 
the electrification were to extend тога than 10 miles from the city, 
modern practice recommended the use of alternating current, but if 
Testricted to the suburbs direct current would have advantages. 

Tn^ special committee appointed to deal with the acquisition by 
Hobart (''asmania) Council of the undertaking of the Hobart Tramway 
Co. have expressed the view that the limit to which the Council should 
go in purchasing the company's rights and powers is £150,000, which 
would mean an annual payment of £7.500 for interest and sinking fund. 
The company ask for a much larger price. 

Launceston (Tasmania) Council have been considering the question 
of putting in auxiliary generating plant, and it is regarded as certain that 
steam-driven plant of about 1,000 н.р. will be decided upon. 

Mr. Vaughan, the South Australian Treasurer, recently stated in the 
Legislative Assombly that the Government had advanced £1,323,483 
to the Municipal Tramway Trust for the purchase of the old lines and the 
construction of the new system. 

. The Victorian Electrical Installation Board is to consist of Messrs. 
W. Cumming, Е. Bridger and H. Rowe, representing the employers, and 
C. S. Willers, W. В. Stewart and Wm. R. Thomson, representing the 
employés, | 

In future the Australian Postmaster-General's department will present 
an annual report to Parliament, as do the various State departments. 

A report recently presented to the Victorian Parliament shows that 
in 1910 ten applications for Ordersin Council were made under the Electric 
Light and Power Act, and the following eight were granted : Melbourne 
Electric Supply Co. (for Brighton and Camberwell), South. Gippsland 
Butter Factory Co. (for Yarram Defence Department (for portions of 
Braybrook and Footscray), Tatura Butter Factory Со. (for Tatura), 
Upper Yarra Shire Council (for Warburton), Charlton Electric Light & 
Power Co. (for portions of town and shire of Charlton ) Footscray Council 
(for Footscray). Тае Footserav and cordite factory supplies will be 
obtained from Melbourne City Council, and that for Warburton from the 
Signs Publishing Со. Tne Prahran and Malvern Tramways Prust has 
been empowered to us» and supply electricity. Preliminary enquiries 
were made with the view of obtaining orders for Вітер. Euroa, Numur- 
kah, Daylesford, Rainbow, Dandenong, Yea, Ararat and Woodend. 


Austria-Hungary.— Innsbruck municipelity are acquiring the 
Achensee, with certain buildings, at a cost of about £167,000, with 
the view of establishing hydro-electric works. 

A scheme for developing 7.500 н.р. of electrical energy for steel works 
to be erected between Kitzbühel and Oberndorf, by means of water. 
power from the Aschaver Ache, is to be carried out by Salzburg electrical 
engineers with the assistance of the Lünderbank. 

The communal authorities of Kel. Weinberge are about to construct 
electric: tramways, and Vienna Towa Council have also decided to lay 
down tramwa уз. 


Brazil.—Imports at the port of Santos in 1910 included electrical 
appliances valued at £216,518 (compared with £77,087 in 1908 and 
£102,606 in 1909). industrial mechines £188,478 (against £186,330 
and £173,127), *' water engines," £41,489 (against £46.690 and 
£29,142) and sundry machines and implements, other than agricul- 
tural, £390,373 (against £286,919 and £242,245). 


А by-law Баз recently beea passed by the Municip»! Council of 
Salvador, the capital of the State of Bahia. instructing their super- 
intending engineer to cancel the concession granted to the Com- 
penhia d' Eclairage de Веће, subject to compensation, and to invite 
tenders for the supply of current for public end private lighting and 
for power purposes in the city for а term of 60 VERTS, 

Canada.—Though little more than a yer old, the town of New 
Waterford, in 2 newly discovered cosMield in Cape Breton County, 
Nova Scotia, he ә, population of 5,000, and is lighted electrically. 

India.—‘‘ Indian Industries end Power” states that a licence 
has been granted by the Мише ре Commissioners of Chittagong 
to the agents of the A.E.G. for the supply of electricity to the town. 

The Municipality have decided to light the main streets electrically. 
The preliminary scheme is being drafted by Mr. H. R. Spever, who will 
be responsible for the engineering portion of the undertaking, and Messrs, 
Turner, Morrison & Co. are representing the commercial interests of the 
A.E.G. at Chittagong. 

Japan.—The British Acting Commercial Attaché for J apan states 
that the capital embarked in new engineering and transport entor- 
prises in the years 1907, 1903, 1909 and 1910 was as follows : — 


1907. 1908. 1909. 1910. 
Electrical ......£5,778,000 ... £1,549,000 ... £840,0€0 ... £9,349,000 
Mining ............ 5,354,000 ... 495,000 ... 876,000 ... 2,966,000 
Railway ........ . 6,665,000 ... 1,137,000 ... 1,409,0С0 ... 9,985,000 


Manufacturing..20,038,C00 ... 5,250,060... 3,167,000 ... 14,215,000 
Traneport......... 3,935,000 ... 1,108,000 ... 306,000 .. 860,000 

A factory for making incandescent electric lamps has been established 
and experiments in that direction are being carried out in Oanka, 

During the year steady progress was made in the direction of ex- 
tending the use of hydro-electric power. In October the Kinugawa 
Hydro-Electric Power Co. was formed with a capital of 13,500,000 ven 
(£1,378,000) to supply Tokio with electricity generated by the waters 
of the Kinu River. 

In April a Government commission was appointed to examine and 
make a record of the water-power resources of the country. The 
hydro-electric works, for which charters have been granted, will have 


an ultimate capacity of 592,000kw. A number of these power stations 
are in course of erection or in contemplation. 


Russia.— Amongst projected and authorised railways in Russia is 
the Oranienbaum clectric railway, the two sections of which will 
total 41 miles, 

United States.—Exports of electrical goods from the U.S.A. for 
the 12 months ended June 30 last include heavy machinery to the 
value of $8.024,028, against $6,048,263 in the previous year, гла 
instruments and apparatus $10,702,827 ($8.694.132). Моге than a 
fourth of these exports (84.912.189) were sent to Canada (avainst 
$3,557,054). while the value of those sent to Japan was $2,215.173, 
Mexico $2,468,888, and Brazil $2,446,041. 


Uruguay.—The Oficina Técnica Hércules has been authorised to 
make surveys for an electric railway to the port of La Paloma y 
Rocha. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bury St. Edmunds.—In a report on the past year’s working of the 
electricity undertaking, the borough electrical engineer (Mr. Sydney 
E. Day) states that the year’s results could not be considered other 
than satisfactory, and the all-round expansion of the business was 


most marked. | 

Мг. Day states that the number of new consumers connected during 
the year had been well maintained, and there was an increase of over 
20,000 in the units sold, representing about £450. "There was also an 
increase in the works cost, for which the coal bill was mainly гезроп- 
sible, and the inefticiency of the condensing plant and its inability to 
deal satisfactorily with the heavy winter londs was in no small measure 
responsible for the increased coal consumption. ‘The removal of the 
condensing plant and the thorough overhauling of the plant, which 
was now in hand, would practically overcome tlie difficulty and a 
marked economy in fuel consumption should result. Advantage had 
been taken of the arc lamp hire scheme introduced in the ex-ly part of 
the year, there being about 14 lamps on hire at present. Much satis- 
faction was being obtained from these lamps. The popularity of the 
prepayment meter was growing. 


Cardiff.—The accounts of the electricity supply department т 
the year ended March show capital expenditure £272,250 (increase 
£3,820.) 127,638 

Revenue was £45,455 and working and general expenses were cae. 
leaving gross protit £17,817. and net surplus of £909 и 
£94) after meeting capital charges. Ke. , Units generated were эт, E 
supplied to public lamps 1.214.650, minimum 3,401. private person 
by meter 3,630,824. There are 618 ares and 178 incandescents fi x i ‘ie 
lighting. The total maximum ERU waaa H kw К a D 
city electrical engineer, Mr. Arthur Kllis, states that the depar We ut he 
suffered. as a result of the introduction of metal a meil 
thinks it has now begun to reap the benefits а E as to bring 
filament lamp which has reduced the cost of "ы ел a е evidence 
it within the reach of a larger body of people. There is am] 
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that builders prefer electric light when erecting new property, as it 


enables them to soll the property того readily. The number of con- 
sumers increased by 247 making a total of 2,105. Of the 4.818.875 
units sold (compared with 4,561,032 in previous year), 1,416,182 were 
for power purposes. Toere are 546 motors connected --3.638 H.P. 


Wellington (N. Z.)—Th^ eceounts of the electric lighting depart. 
ment for the yes? ended Merch 31 lsst show сур expenditure 
£224,304 (inceres^o 66.344) сла revenu? contribution to capital outloy 
was £23,910 (against £19.961 in previous yer.) 

Revenue was £45,587 (against 544.814), working expons?s were 
£23.609 (against £25,933) and the net surplus, after meeting capital 
charges and placing £6,986 (£6,361) to depreciation, was £4,345 (£2,228). 
Units generated were 3,251,549 (against 2.770.379), and units sold wer: 
2,056,617 (2,018,526). Thera are 5.368 (4.501) consumers, the limp: 
connected are equivalent to 193,692 (170.627) 8 c.p. lamps, and the total 
horse-power of motors connected is 1.252 (1.187). | 

The capital expenditure оп the tramways department is 619.865 
(including £39,530 for power supply and public lighting). compared with 
£505,731 at March, 1919. The total revenue (tramway and power supply) 
was & 142,788 (£139,460) working expenses were £95,965 (592.946), and 
after meeting capital charges and placing 614.408 (£14,202) to depreci- 
ation, the net surplus is £6,226 (£6,123). The passengers carried (on the 
city lines) were 22,604,235 (21.932.507) and car-miles run (on all lines) 
were 2,250.201 (2.203.606). 


TRADE NOTES AND NOTICES. 


Баас 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The о: Edition 
of the Big Blue Book is READY, price r5s., post 
Iree in the United Kingdom, 153. 04, The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and bas been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little valie for Manufacturers’ and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 


published. 


———— 


TENDERS INVITED. 


Tenders are invited up to Oct. 18 for the sapply of 20 coin-in-the- 
slot attachments to the Postmester-General’s Department in 
WESTERN AUSTRALIA. Specifications, forms of tender, &c., muy be 
obtained at the Commonwealth Offiee, 72, Victoria-street, London, 
S.W. Seo advertisement. 

The Postmaster-Generaf s. Department in SOUTH AUSTRALIA 
require tenders up to Oct. 25 for supply of cable and paper slee ves, 
Tender forms and specitieations may be obtained from the Common- 
wealth Office, 72, Vietoria-street, London, S.W. See also ал 
advertisement. 

The Postmaster-General’s Department in TASMANIA want teaders 
by Oct. 2 for supply of 10.000 porcelain insulators. Tender forms 
and specifications from the Commonwealth Office, 72, Victoris-street, 
London, S.W. See also an advertisement, 

The WESTMINSTER ELECTRIC SUPPLY CORPORATION invite teaders 
for supply, delivery and erection at their Davies-street station of 
battery boosters and switchboards. Copies of specification, with 
drawing and general conditions can be obtained from the Secretory 
of the Corporation, Eecleston-place, Belgravia, S.W., to whom 
tenders should be sent by 10 a.m. of Sept. 12. Specification ean be 
geen at (but not obtained from) the offices of the consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster, S.W. 

Tenders will be received until noon Monday, Sept. 18, for the 
supply of Swedish, Norwegian, Finland or Russian red fir telegraph 
poles, for the GENERAL Post OrricE. Forms of tender from the 
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Australian General Electrie Co. for supply of swite 


Controller of Stores, Mr. G. Morgan, Stores Department, G.P.O., 
17 and 19, Bedford-street, London, W.C. 

Eccies Electricity Supply Committee require tenders by no». 
Sept. 12, for supply and erection of h.t. single phase г.с. switehbosrd. 
Specifiestion, &с.. Гот the Borough Electrica] Engineer. 


HASLINGDEN Council require tenders by noon Sept. 9 for ihe 
electric lighting of various buildings owned by the Corporation. 
Specificstions, &c., from the Electrics! Engineer, John-stret, 
Helingden. 

PonTYPRIDD Council моле tenders by noon Sept. 12 for supply 
and erection of woter tabe boiler end Fo:ter superhester. peli 
estion, &e., from Мг. J. Е. Teasdel, Electricity Works, Treforest. 

The Electricity Supply Committee of DuBLIN Corporation invite 
tenders for sud ply of 750 ac. meters (single phase) aad 200 ac. 
(three phase) meters. Tenders to the Chairman of the Committee, 
3, Cork-hill, Dublin, by noon Thursday, Sept. 7. 

Tenders are invited up to Sept. 26 for supply of telephone 

aterial and 30 miles of telephone cable, zn] up to Oct. 3 for the 
supply of 42 miles of telephone сие to the Postmoster-Genere!s 
department in Victorta. Tender forms and specifications at 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


The Metropolitan Water aud Sewerage Board, Albert.street. 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con: 
sisting of power generating plant and pump or pumps to lift not les 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-Goaeral for Queensland. 

Tenders are invited by the Municipal Council of PELoras (Beil) 
for s 49 years’ сэлгзззіол for the supply of electricity for power aid 
lighting aad tho establishment and working of electric бота 
Tenders to Senhor Luiz M. da S. Penatel, Intendencia Municipal. 
Pelota3, up to l p.m. Nov. 14. A deposit (about £300) is required 
with each tender, to b» increased by the successful tenderer to 2544! 
milreis (about £1,670). Further particulars (in Portuguese) сул b? 
seen by British contractors at 73, Basinghall-street, London, EC. 

The Municipal Council of BupAPEST, Hungary, require tenders for 
the manufacture and supply of plant for a steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5,000 kw. each), 10,000 volts 50 cycles, boiler equipment 
for mechanical output of 5,000 kw. with reserve, pipeline, central 
switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant. Specifications, &c., can be obtained 
at the Presidial Section of the Council, 9: IV., Városhiz-uteà 
16, II. 1, Budapest. "Tenders by 11 a.m. Sept. 30. 


Tenders will be received at the Towa Hall, Svzgaw, Russia, 01 
Oct. 14, for the construction of an electric tramway and th» gupplf 
of electrical energy for lighting. 

The Public Works Department, Madrid, will receive tenders 0 
Sept. 20 for the concession for the construation of the RENTERIA 
electric tramway. | 


The Municipal Commissioners of P&NaNa invite tenders for the 
supply and delivery, f.o.b. British port, of one 500 kw. steam dynamo 
engine or turbine with ejector condensing plant and switchgest 
Specifications from the consultinz engineers, Messra. Preece, Cardew 
& Snell, 8, Queen Anne's-gate, Westminster, S.W., to whom tenders 
(in duplicate) by noon of Tuesday, Sept. 5. | 

Tendera will be received at the Prefecture, Canes (Crete). until 
Aug. 30 for supply of 5,500 kilogs (about 52 tons) of telegraph wire. 

The Danish State Railways Administration, COPENHAGEN, ГЕИ 
tenders by ] p.m. Sept. 4 for supply of 936 sceumuletors for trem 
lighting. Specitication (in Danish) may be seen at 73. Bexinghall 
street, London. Е.С. | 


TENDERS RECEIVED AND ACCEPTED. 

Among recent contracts secured by the Electrical Power Stora 
Co., 4, Great Winchester-street, London, E.C., are the following: 

Devonport Corporation, renewing 261 cells of lighting battery, 
having a capacity of 670 ampere-hours, also renewing part of traction 
battery, each Ex having a capacity of 2,000 ampere-hours, at #1, 
and maintenance of same for 10 years. 

Birkenhead Corporation, supplying new battery of 260 cells, 1,500 
ampere-hours capacity, at £1,771, and maintenance for 10 years. 

Bispham Council have accepted the following contracts in conn’ 
tion with their electricity undertaking: National Gas Engine Uo, 
engine; and dynamos; Kelvin & James White, switchboard, pu 
and boosters; Premier Accumulator Co.. storage battery; Brit" 
Insulated & Helsby Cables, mains: Chadwick Bros.. erection © 
station buildings; Smith Bros, cable trenches, &c. 

Sydney (N.S.W.) Council recently accepted the tender of Pu 
hgear and tran? 
apparatus from 


ge 


formers at £3,500, and purchased electric couking 
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Wm. Adams & Co. at £25 and single-phase meters for large motors 
from the A. E.G. at £95. 


Auckland (N.Z.) Council have received the following tenders for 
plant for their generating station :— 

Engine-room Plaut.—Greenshiekls & Co., £42,592; General Electric 
Co.. £50,181, £41.768 and £38,419; Turnbull & Jones, £37.84] and 
£40,310; George Fraser, £37,946. 10s.: Belliss & Morcom, £40,570, 
£41,360. £41,990 and £40,070: А. & T. Burt, £37,360 and £23.105 ; 
National Electric Co., £38,596, £38,126, £31,066 and £37,881 ; Brush Co.. 
£32.410 ; Grey Thorpe. £39,028 ; Wm. Adams, £34,795. | 

Войсг-йоизе Equipment.—J. Chambers, £21,844: J. Howden & Co., 
£15,800. Тһе tenders were referred to the Electricity Committee and 
the City Electrical Engineer. 

The Government Electric Supply Department at Montevideo has 
“ccepted the tender of Cooper & Sons. on behalf of Colson, Brookhouse 
& Pyne, for supply of 200 km. (124 miles) of insulated aerial con- 
ductors, manufactured by British Insulated & Helsby Cables. 


Seventeen tenders were received, the accepted tender being the 
lowest. 


Commonwealth Contracts.—The — Postmaster-General's depart. 
ment in Victoria have accepted the tenders of British Insulated & 
Helsby Cables for telephone cables (£10,990) and 3.500 copper 
binders (£3. 5s. per 1,000) ; Western Electric Co. for telephone cables 
(£19,879. 143.); В. Johnson. Clapham & Morris for 3.500 tapes 
(£l. 16s. 6d. per 1,000); T. Zwicker & Co. for 7.000 insulators (54. 
each); end Gibbs, Bright & Co. for 11 toas h.d. copper wire (£68. 103. 
per ton). 


BUSINESS NOTICES. 

The telegraphic address of the publishing department of the British 
Westinghouse Со, will be in futuro, “ Westinghouse Manchester,” 
and not ** Uneppalled Manchester.” 

The St»ndard Cable Mfg. Co. (Ltd.) have opened a contract office at 
1984, St. Vincent-street, Glasgow. 

А. А. Kerridge and Н. Sloman (trading as the Starlight Electric 
Co.), 38, Alexandra-road, Southend-on-Sea, have dissolved partner- 
ship. Debts by Mr. Kerridge, who continues. 


Patents Development. — The 'proprictor of patents No. 13,427 /06 
and 880/07, for * Improvements in dynamo electric machines," 
desires to make arrangements for exploiting same in this country. 
Applications to Messrs. Haseltine, Lake & Co., patent agents and 
consulting engineers, 7 and 8, Southampton-buildings, Chancery- 
lane, W.C. 

‚ The owners of patents No. 23,501/99. relating to “ Improvements 
in vacuum tube lighting." and No. 12.582/02. relating to ‘‘ An 
improved system of electric lighting." also desire to negotiate with 
electrical engineers with the view of granting licences. Applica- 
tions of Messrs. Lloyd Wise & Co., patent agents, 46, Lincoln’s 
Inn Fields, W.C, 

BANKRUPTCIES, LIQUIDATIONS, &c. 

The Havana Telephone Sccurities Co. (Ltd.) 1s being wound up 
voluntarily, and Mr. Geo. Banks, New Broad-street House, London, 
E.C, is liquidator. 

Broadstone (Ltd.) (which former! y owned the Fleetwood electricity 
works) is being wound up voluntarily. Mr. G. E. Conolly, Benk- 
chambers, Woolwich, is liquidator. Meeting of creditors Sept. 8 at 
Messrs. Whale & Wates’, 107, Cannon-strect, London, E.C. 

A meeting of creditors of the Simplex Acme Patent Fire Alarm Co. 
(Ltd.) at 7, Sweeting.street. Liverpool, on Sept. 4. 

The liquidetor (Mr. S. P. Child. 8. Frederick’s-place. Old Jewry, 
London. Е.С.) of the Phosphor Bronze Co. (Ltd.) has been relessed. 

A dividend is to be paid to creditors of W. H. Ridpath (trading 
аз Ridpath & Wells). electrical engineer, 20, Bath-strect, Ilkeston. 
Claims to Mr. E. W. Humphreys, 5, Victoria-buildings, Derby, by 
Sept. 9. 

The examination of Fredk. Vickers, electric: engineer, took 
place t Manchester on Friday lest. It was stated that debtor 
commenced business in November, 1908, without capitel. He did 
electrical installation work. One creditor gave him credit to the 
extent of £250. After removing 18 months ago to 286, Oxford-road, 
Manchester, he lost money on contracts for which his foreman had 
given estimates which were too low. Unsecured liabilities were 
£455 and assets £58. The examination was closed. 


лы EE ES E E ERE TD 


COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the register of Joint Stock Companies on Aug. 29:— _ 

Aberdare Electric Lighting Co., Albion Battery Co., Buenos Ayres 
Electrice Light Co., Heswall District Power Co., Private Wire & Tele- 
Phone Installation Со. 
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. 16,458 LEGRAND & ARMEL. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


М отв. —The undermentioned Applications (except those marked 
public inspection until after acceptance of Complete & же NA Rae heron 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 
July 10, 1911. 
Control of electrically-operated lifts, elevators and 


15,933 Wacker & Waycoop & Co. 


the like. (Divided application on 20.118:10. Aug. 29.) 
15,959 m = MULLER. Production of electro-deposits. (Convention date, 1/6/11, 
ustria. 


15,998 B.T.-H. Co. (G.E. Co., U.S.) Means for handling freieht and apparatus 

16,007 GRAFTON & Prior. Automatic control of dynamo-electric mines d s 
current distributine and consumption systems. * 

]uly 11, 1911. 

16.026 VaucHan. $ 'arking-plugs. 

16,068 ELECTRIC & Oren ACCESSORIES Co., ETCHELLS & Price. 
dynamos. 

16,074 Brown. Sending mechanism for party-line signalling. (Convention date, 11/7/10 
United States.)* | i 

16,075 EN ELECTRIC Со. (Western Electric Co., U.S.)* Telephone Exchange 

ystems. 

16.081 Price. Electric plug connection. 

16,088 Aron. Systems for electrically controlling or operating clocks or the like. 

16,093 Warwick MACHINERY Со. (1908). (A.E.G., Germany.) Speed-regulating 


devices, 
July 12, 1911. 
16,095 МЕ. Е & GAMBRELL. Dynamometers, wattmeters, watthourmeters 
and the like. 
16.096 ErroRD. Contact-breakers for induction coils and other purposes. 
16.143 Bastian. Envelopes or supports for the resistancss in electric-heating apparatus, 
16,163 В.Т.-Н. Co. (G.E. Co, U.S) Electric lamps. 
July 13, 1911. 
Mercury or other vapour electric apparatus.* 
(Convention date, 13,7/10, Germany.)* 


Variable-speed 


16,187 ANDERSON & BURNSIDE. 

16.195 SCHALLER. Electric incandescent lamp. 

16,228 GRAHAM. Fuses for electric circuits. ® 

16.230 Brocu. Method of and apparatus for regenerating burnt out carbon and metal 
filament electric lamps.* 

16,234 Creivhton. Protective devices of the type known as lightning arresters. (Con- 
vention date, 5/7/10, U.S.)* 

July 14. 1911. . 
16.271 Hewitr. Light transformine reflectors. (Convention date, 23/7/10, U.S.)* 
16,298 Bowron. Electric oscillographs. 

July 15, 1911. 

16,318 WitsoN & WARREN. Type of electric lamp holder. 

16,343 ELEgcTROMOTORS (LTD.) & GREENHALGH. Controlling the speed of electro-motors. 

16.352 MircHELL. Telephone call apparatus and the like. 

16,355 Fraser, Direct-current transformers and the like. 

16,361 BarsBour. Control of alternatine-current electric motors. 

16.367 Осиуу-Уввв & REINECKE. Arc lamps. 

16.372 SUBMARINE SIGNAL Co. & Evans. Submarine signalling-apparatus. 

16,374 АКЕ. (David Leonard Lindquist, U.S.) Traction electromagnets. * 

July 17, 1911. 

15,426 ELEKTROCHEMISCHE WERKE С.м.в.Н. Process for the electrolytic production of 
ammonium nitrate from hydrated nitric acid. (Convention date, 16/7/10, 
Germany.)* 

16.437, 16.438 Mackenzie. (Сһат чоп Топ ют C3., US) Spark plugs * 

16,440 AnscHutz & Co. Electrical Contacts. (Convention date, 26/11/10. Сегтапу.)®% 

16,456 Kaiser. Electrical driving devices for sound reproducing machines.* 

Electrically-operated apparatus for locking railway carriage 

(Convention date, 27:7. 10, France.)* 

Eiectrical measuring instruments. 

July 18, 1911. 
Terminal and like boxes for use with conduitz or casings for electric 


and other doors. 
16,463 Зткоцов & JOSEPHS. 


16,488 WoopHouse. 
conductors. 

16.489 WoopHousE. Conduits or casin5s for electric cenductors. 

16.498 Davis. Electrical conducting cables and the like. 

16.514 LUNDBERGS, LUNDBERG & LUNDBERG. Electrical terminals. * 

16.523 Dare. Portable field-telephoning apparatus. 

16,528 Siemens Bros. & Co. (Siemens & Halske Akt.-G2s., G2rmany.) 
for iocking appliances. (Addition to 20.772, 07.)* 


16.532 Scott. Electric lifts. 

16,533 MurLER. Protecting insulated 
3/8/10, Austria.)* 

16,512 Ѕмітч & SHUTER. 
ratus therefor. * 

16,547 Denny. Electric fuses or cut-outs. | 

16,553 CHAPMAN ё GRIMSLEY. Apparatus for recordine telephone calls. — 

16,554 DEARLOvE & Brown. Manufacture ot electrical condensers лпа similar apparatus. 

Joly 19, 1911. 
Electrical combined swiich and fuses, | Le 
Device for heating runnine water or other liquid bv electricity. ® 
Ignition devices for 


Safety devices 


conductors against fire. (Convention date, 


Covering of electric conductors with plastic material and appa- 


16,584 ADAMS. 
16.602 Lorquisr. 
16,604 Benz & Co. RugiNIsCHE GASMOTOREN FABRIK ÁK7.-GE5. 


internal combustion eneines operated by heavy hydrocarbons. (Convention 
date, 19/7/10, Germany.)* | ) | 
16,644 Gasnier.  Electro-mechanical chanee-zpeed and reversing device. (Convention 


date, 19,7,10, France.) * 
July 20. 1911. 


16,657 MARTIN & CAMPBELL. Controlling and operating electric locomotives, electric 
trains, electric tramcars and other electric traction machinery. 

16,678. 16.679 ENGINEERING & Arc Lamps and DowpELL. Arc lamps. 

16,694 KiNrEvsiDE. Insulating supports for electric conductors. 

16.707 KAHN. Telephone and other suitable sound receivers. 

16.721 Moors. Transmitting teleeraph keys. 

16,727 NaTioNAL C^sH REotsTER Co. (National Cash Register Co., U.S.) 
tering machines and electrical control means for зат-.* 

16.737 В.Т.-Н. Со. (A.E.G. Germany.) Compensation of polyphase commutating 
dynamo-electric machines. 

16,738 B.T.-H. Co. (A.E.G., Germany.) 
spinnine machines. 

July 21. 1911. 


16,796 HuwPHRvs. Means for connecting electric cables to junction, Lifurcatine, tri- 
furcating terminal boxes and the like. 
July 22, 1911. 
16,828 1. омсғово & CLARK. Terminals for ignition plug. | 
16.841 RaiLiNG & Krause. Regulators for dynamo-electric machines. 
16.859 Bayer & Новвлзо. Electrical secondary or storage batteries. * bn 
16,857 McBerty. Automatic telephone exchange selector. (Convention date, 23,7/10, 
*» 


Cash regis- 


Regulating devices for driving motors of 


U.S.) zou = 4 » 
16,868 Western ELECTRIC Co. (Western Electric Co., U.S.)* Wiring contacts of tele 


phone switches. : 17110, 
16,869 McBerty. Semi-automatic telephone systems. (Convention date, 23, 29 
* 


9.) -ontrol of iz 
16,870 West & Co. & Moscripse. Drum-type controllers for the shunt control of electri 
motors. * 


16,871 West & Co. & Moscripse. Liquid electric controllers.* 
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SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS. 


9,191 Boorer, Осиуу-\Уевв & Ки!мвскЕ. Arc 
24,011.10) 

9.589) Arno. Alternatine-cirrent power measurement and instruments for the same. 

13.716 CRAWFORD & Scott. Tools or machines operated by a reciprocating element and 
means for driving them electrically, 

14,042 JouusoN & хоку & Со. Electrical ceiling roses, junction boxes, fuses and the 
like. 

14.126 HOLDEN. 


lamps. Cognate application, 


Electric clocks. (Patent of addition not granted.) 

16.258 KALLMANN. Electric safety fuses. 

16.552 BorriNKorF. Incandescent vapour lamps. 

16.653 Млуок & Млуоз & Courson, Power installations. 

16.753 KLEIN. Alternating current and alternatin and direct current machines, 

16.924 LicuTENFELD, Switch devices for electric circuits. 

17.010 RosENBE&sG & Peck. Braking induction motors. 

17.107 Apams Mro. Со. (Cutler Hammer МЕ. Co.) Control systems for electric motors. 

17.172 BonHomme. Wireless signalliue apparatus. (19/7-09.) 

17.222 Sumrrer. Controlline a reversing varlable-spe2d motor for driving reciprocating 
tools, planine and иле machines, cranes and th» like. 

17.236 Watkins. Grinding the contact surfaces of carbon brushes for dynamos, or other 
purposes. 

17.247 JAMES. Fleetrically drivine machines at variable speeds. 

17,469 Eisner. Manutacture of filaments for incandescing electric lamps. 

17.523 Jupp & Нл^лкые. Telegraph relays. 

17,681 Venner. Resistance for electric heating apparatus. 

18.295 ANDERSON. Manutacturiny spark plues, 

18.794 Ѕмітн & MurrHeay & Со. Ignition apparatus. ad 

20.900 Tucker. Electrical switches. (Coenáte application. 22.1631: .. 

21,2% Harpen & Е: всткіс Furnaces & Smeiters. Production of metals from their 
ores by reduction. 

21,235 Roster. Motor, more especially designed for use in driving blowers, rolling mills, 
and electric generators for smelting works. 

21.848 CUNNINGTON, Electrical heating radiators. 

22.198 Pressex & Ges. FUR ELEKTROTECHNISCHE INDUSTRIE. 
electric Circults, 

22.239 Wuite. [ntercommunication telephone systems 

24.347 Perotti. Process and device for transmitting and registering verbal communica- 
tions by means of the telephone. 

24,489 Samata. Apparatus for actuating conduit covers and collector ploughs of electric 
conduit tramways. (Addition to 8,852. 10.) 

27.240 Bacci, Incandescent electric lamp. 

28.598 Westin HOUSE BRAKE Со. (Taylor.) Electric relay apparatus. 

28.783 Bareer, Wooden propellers for aeroplanzs and the like with an electrically- 
deposited metal coating. 

29.489 ANDERSON. Ѕрагкіпе plues. 

229.802 Murray, Producing hieh-tencion electric discharges and electric oscillations. 

30,297 COMPAGNIE POUR LA FABRICATION DES ComMPTEURS ET MATERIEL D'UsiNES A GAZ. 
Electricity motor meters of the mercury type. (2,5, 10.) 


Automatic regulators for 


. 1911 SPECIFICATIONS. 
177 ВТ.-Н. Со. (С.Е. Co) Systems of electric motor control. 
559 COMPAGNIE FOUR LA FABRICATION DES CoMPTEURS ET MATERIEL P'USINES A GAZ. 
Electricity motcr meters of the mercury type. (Addition to 30,297 10.) 
1.109 Srroups & JosErHs. Thermo-electric temperature measuring apparatus. 
1.251 WiisoN, Incandescent lamp. 
2.226 GautscH. M thed and apparatus for extineuishing fires in electric cables and 
electric circuits especially, in telegraph, telephone and similar installations, 
2.591 СклнАМ. Water-tight telephonic apparatus. 
3.086 CARDWELL. Transmitting electric impulses. 
3.422 Слмьве: 1 & Suaw. Line circuits for the transmission of electrical signals. 
{122 10.1 
3.423 SHaw. Line circuits for the transmission of electrical signals. (12,2.10.) 
5 267 Wesren. Electrical measuring instruments. (Divided application on 17,091, 
18 7 10.) 
5.596 S'emens Bros & Со. (Siemens & Halske Akt.-Ges.) 
ratus, (Addition to 19.558 07.) 


Railway signalling appa- 


COMPANIES” MEETINGS AND REPORTS. 


a ране 


BLiCKPOOL & FLEETWOOD TRAMROAD CO.—At the meetiug last 
week the chairman (Ме. Geo. Richardson) said there was an increase of 
£594 in the protits for the past half-year and the expenditure was lesa 
bv £25. They had taken from the reserve fund £3,020 for renewals, 
repairs, &c., but had added £1,750 to that account. They received 6} 
per cent, as dividend for the vear. The directors were anxious to make 
the dividend equal but could not legally do so under present condi- 
They were to get permission to make up the accounts vearly 


tions. 
The receipta for the 


and for the declaration of an interim dividend. 
current half-year showed ап increase of £730. 

KALGOORLIE BLECTRIC TRAMWAYS (LTD.)—At the meeting on Tues- 
dav the chairman (Mr. А. H. Г. Stoneham’ said that the result of the 
ast vear's working was not so good as the previous year's, as the 
mining industry was not now ша tlourishiog state. They took their 
power from the Kalgoorlie Power Co.. and that company from tim» to 
time had made propositions to them to work the tramways for them 
under an agreement at so much per mile, There was also а possibility 
that the State Government would nationalise the Perth tramways The 
tendency all through Australia was to nationalise all means of loco- 
motion. Whether the State would acquire the Kalgoorlie tramways 
he could not зах. 

PERTH ELECTRIC TRAMWAYS \LTD.)—At the meeting on Tuesday 
the chairman (Mr. А. H. P. Stoneham) said that for eight months of 
the current vear the returns were £10,300 ahead of those of last vear, 
but last year the returns were atlected by the strike of motormen and 
conductors. They had been occupied during the last three months in 
negotiations for the disposal of the tramways. The people of Perth 
had come to the conclusion that they ought to own the tramways, 
When the concession Was grante? it Was vranted for 17 miles and the 
company was now operating over 30 miles of track. Tre company 
said they did not want to sell, but if there was to be ditsatisfaction 
among the publie, then, rather Chan have any trouble, they would 
recommend the shareholders to sell, Ша fair price was given. The 
State were also miking inquiries as to the purchase of the lines. The 
company һай an offer of £52,039 new capital on fair terms in case they 
decided to go on as at present. 
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NEW COMPANIES, RECEIVERSHIPS, &c. 


NEW COMPANIES. 


CURTIS & CO. (LTD.) (117,400.) — Reg. Aug. 23, capital £2,000 in £1 
shares (1,000 preference), to take over the business of an electrical 
engineer and medical electrician, &c., carried on by W. Curtis. Private 
company. First directors: W. Curtis and Elma Curtis. Reg. office: 
101, Leadenhall-street, London, Е.С. 


DARNELL ACOUSTIC CO. (LTD.) (117,382. —Reg. Aug. 24, capital 
£100 in £l shares, to carry on the business of manufacturers of and 
dealers in electrical and other instruments for deafness, medical or 
surgical appliances, &c. Private company. Mrs, G. Hincks is per- 
manent governing director. Reg. oftice: 333, Mansion House, Cham. 
bers, London, E.C. 


WEAVERHAM ELECTRICITY SUPPLY CO. (LTD.) (117,358.)—Reg. 
Aug. 22, capital £5.000 in £5 shares, to carry on the business of elec- 
trical engineers, electricians, manufacturers of and dealers in electrical 
apparatus, suppliers of electricity, &c., in Weaverham and district. 
First directors: J.W. Smith, W. Н. Burgess, G. H. Dean, К. Howarth 
and R. N. Gandy. 


RECEIVERSHIP. 


THOMAS BRIPTAN (LTD.) —Notice of appointment of J. W. Vincent, 
6, Holborn Viaduct, E.C., аз receiver, by order of Court dated Aug. 16, 
has been filed. 


= m — —— r a — — ÀM— —— —À — 


СГТУ NOTES, 


CD 


MEMORANDA (Aug. 31).—Bauk rate 3 per cent. (since March 9, 191.) 
Price of silver, 2414. per oz. Consols 78}—78} for money ; 781—178} for 
accoun*. Consols Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Sept. 12 and 26; Ticket Days, Sept. 13 and 27; Pay Days, 
Sept. 14 and 28; Mining Shares Carry Over Day, Sept. 11. А 

PRioxs or Метатѕ (London). — Copper, cash, 56 ; three months, 56;. 
Lead, English, 144—148; Foreign, cash, 144 —143 ; three months, 
143—144. Spelter, 278—273. Tin, English, 191—192; Foreign, cash, 
189}; three months, 186j. ron, Cleveland, cash, 47/1;, three 
months, 47/71. 


ARGENTINE TRAMWAYS.—The “ Review of the River Plate" states 
that the shareholders of the Cia de Electricidad de la Provincia de 
Buenos Ayres recently approved a proposal by an English syndicate 
to acquire all the $100 Seres of the company for $100 cash and one 
$100 share in the new company to be formed to carry on the under- 
taking. The capital of the new company will be £1,000,000 in ordinary 
shares and £900,000 in 5 per cent. debentures. 

The tramways in Buenos Ayres, in the half-vear ended June 30 last, 
carried 28 253,543 passengers (compared with 25,732,154 and 20,005,937 
in the corresponding half years of 1910 and 1903 respectively). Receipts 
were $17,368,928 (m.n.) (against $15,391,072 and $14.396.537), of which 
the Anglo-Argentine Co.’s system accounted for $14,506,036 (against 
$15,043,699 and 312.622 035) and the Lacroze Co. for $2,392,827 (agàtnsv 
$1,965,152 and $1,431,982) The Rosario electric tramways сагп 
12,352,731 passengers in the same period (against 10,837,143 in the trst 
half of 1910). The output of the Compania Alemana Transatlantica de 
Electricidad, Buenos Avres, in the same period was 19,903,981 units 
for lighting (against 20,010,006 and 14,401.797 in the corresponding 
half years of 1910 and 1909 respectively), 8,319,005 for power (against 
7,995,579 and 5,731,920) and 20,957,038 for traction (agalust 28,019,270 
and 24,303,930). 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
апа register of members of this company will be closed from Ist to 
l5th inst., inclusive. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The directors have 
declared an interim dividend at rate of 4 p?r cent. for half-year to 
June 30. 


RANGOON ELECTRIC TRAMWAY & SUPPLY (CO.)—This company’s 
gross earnings in July were £7,037. Aggregate from Jan. 1, £59,190. 


RIO DE JANEIRO TRAMWAY. LIGHT & POWER CO. LTD.) —This com 
pany's gross earnings in July were £235.457 ‘increase £34,027). 
Aggregate from Jan. 1, £1,237,619 (increase £ 252,871). 


ЗАО PAULO TRAMWAY. LIGHT & POWER CO. (LTD.' (CANADA). — 
quarterly dividend of 2; per cent, ou the capital stock, payable on 
Oct. 2, has been declared. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Sept. 6 a special settling day in and have granted a quota: 
tion to £210,020 4} per cent. debenture stock of the Welshich Light ©. 
(Ltd). and have also granted a quotation to £2C0,000 5 per cent. mort: 
gage debenture stock of British Insulated « Helsby Cables Ltd. i. qu 
Committee have been asked to grant quotations to £228,235 10%, ful 4 
paid, ordinary shares and 82.000 £1, fully paid, 6 per cent. сша? 
preference shares partly in lieu of £5 preference shares now Quotes 
of the Hastings & District Ehotiée Tramicay Cv. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIG | ELECTRICAL COMPANIES’ SHARE LIST. 


RECEIPTS. 5 U 


AGGREGATE. 


A 
— Week . Jine or Dec. DEND 
— LINE, ended. E ^ «e |№. об 4 inc or Deal) — —— Ниг Low- 
week Amount. | (а) est. | est 
£ 8 8 : ee en 
i Aberdeen Corporation =.-| Aug. 23 | 1,563 п 19,984 1,332 10 5 tBoarnemouth & Poole Elec. Sup, Ord, „.. 8 11 esa us 
9'0 ө ө 9 0 oD ө om аз ою ео › 49 4 осо оо ов ор оо n | к 
o-Argentine .» «e» «o -- 46,860 | + 1,655,537 10/60 | tDo. 6 рег Cent. Cum. Second он cies TES 
Ashton-under-Lyne.. e.s... 521 | + 9,435 St. | 1% г 4$ per Cent. Deb. Stock (red.) ......| i 7241-84 | 6 5 7H| .. 
Ayr Corporation .......... 399 | — 6,541 8 3/6 | for rien & Kensington Elec. Sup, Ord. ..| 7 7i |41 T. 
Barnsley „.............. 229 | + 6,007 5| 3/6 | tDo. 7 per Cent. Pret... a Dx. Stock] o8 SI | e 101 | .. 
А Barrow .................. 515 | + 9,860 St. | 4% | Central Elec. Sup. Co. 4% Guar. Ds Col 314 |50 eo | o 
Bath Electric Trams, Ltd... 1,063 | + 23,871 5; 2/0 |tCharing Cross (W. End & City) El Sup. oe gas ee 
> т Birmingham Corporation a 8,393 t 159,896 ; 5 2/3 t» per Cent. Pref. ck (red) cc, ^ue 4 5 TN 5 
тоте 1,727 | + fad B e| Do doer Gone Di боа em) oo I а [42 pulis 
‚ул Blackpool eetwood.... Р .. : ome T 
I Blackburn Corporation .... 1,304 | + 26,076 34 Do. d Undertaking 44% Cum. Pref, E 7 p 
Бота Korporation; MEO 220 | ЕР TN д, car үк cat bee оглу Т 98 —100 | 4 11 June, Dec so 
- Во ооооосоовазооооо в о А + А 0 < of 900920 , 12 12 
„.` Bournemouth Corporation. . 2432 | + 40,373 /0 | City of Landon Electric Lighting Ord. .... 15:12} : ic 121 2% 
С Bradford Corporation...... 5,503 4- 121,290 6/0 Do. 6 pet Cent. Cum. Pref. енн 119 —123 42 я M 
“2. Brighton Corporation...... 1,383 | + 24,801 "a Do. 5 рег Cent. Deb. Stock ( Beare ae Siok 1.2 ial “ 
- & Carriage .. 7,585 155,55 %| Do. 4j рэт Cent. 2nd Deb. Stock irod.) .. 
i^. Bristol Trams age , + vol о 5% 1st Mort 
:. Вштјеу Corporation ...... 1,45 | + 22,265 5% | County of Durham Elec. P. D. 5% 1st Mort. 871—918 | 5 10 e| = 
eke E Burton Corporation moe 292 x 6,409 Deb. ${К...........ә.-.. ode А1 35 е за 
Bury Corporation ........ 1,353 | + 28,678 6/0 | "Bunt? of London Elec. Supply Ord. ...... и —114|5 6 ticus 
n Calcutta Tramways Co..... R96,332 | + R4, R464,948 6/0 Do. 6 per Cent. Cum. Pref. ........... 108 1512 6 z с 
Tr. Camborne-Redruth ...... 125 | — 4.169 "4| Bo 4 рег Cent. Deb Stock (red) ...... 10) —103 | 4 7 e 
TD Cardiff Corporation DN 2,913 t 52,132 $% Do. Second Deb. Stock *»»0.9050099960060€49 © ] 13 2 
- Central London Railway .. 3,746 | — - 34,608 ++ | Edmundson's Elec. Corp. on ны 24—24 e May ER к 
tham & Dist. Lt. Rys. . .. š .. oe 6 per Cent. Cum. УМ ee A 83 5 6 6 July Е ях NK 
City & South London Rly... 2939 | — 24,138 4% 4j per cent. Ist Mort. e Rus rie н5 6 6 Ol Api Oa | ы 
і City of Birmingham ...... 1,041 | — 84,271 4/0 | Folkestone Electricity Supp у Co. Пп яс | 15 3| Mar, Sp | | x 
Qui iM ass | + dnd а Do at ist bat Sick о P um 413 3| Feb Aug | .- | .. 
оу оп оосооосоео тоо о ог ео о , 4 s o le оооогооооео о о і D iE Ms 
Devonport & Dist. Trams .. 627 | + 16,224 SK Hove Electric are. Gone ie" вое Pa я 19 " April, Oct ss вд 
Dover Corporation ........ 385 | — 5,652 By | [sle of Wight E. L. & о овоо ае 64—78 |618 6| Feb, Aug | “| = 
тт. Dublin & Lucan Railway . 180 | — 1,419 р Kensington & ея lge рае 1—7 a js Aug = = 
Dublin United ........... 6,987 ++ 59,330 Do. per Cent. Ist et, ооофоосооовов » в 91 —93 4 6 0 d 91$ 911 
- — Dudley-Stourbridge ..... 994 | + 28,051 Ро. 4 рег Cert. Deb, Stock WA HATTE sé 
undee Corporation ..... 1,177 | — 17,304 Kensington & Kngtbg. Co. & о Id l 96 —9 |4 1 0| Ар О | -l a 
East Ham Council ........ 1,046 | — 23,564 Cent Ent Station) 4% Deb. Stock (red) ..| 96 —99 in 
xeter Corporation....... 38] | 4- 7,817 44%| Kent Elec. Power Co. Irred Deb. Stk....... c 5 о 0 ап, d Es 
ess ia DAL Trami è 2025 + E 23202 Ч а ply Ord. оообоововоое 45 : 30 M ° 4? m 
w грога on оог 18, 47 + 1, 80 1, ооо о фо ов ооо фо о 
Glossop Trams............ 161 | + 4,224 % po. 4 рег Cent. tet СОН и а Д Adi, 
Gloucester Corpn........... 320 | 4- 2,782 f Metropolitan Electric Sup. i зо озоооь е vi 170 = 3 
Gravesend-Nor thfleet. . .... 245 | + 7,025 T? beat Сеп Сот. sec Т, t M: rt.... 109 —105 | 4 в о! June, Dec ee «ә 
orent Northern & City Riy.. кейе 1013 Pip. ecu Mc S 344-875 4 1 6| Jan July | i| 3 
Greenock & Port Glasgow .. 919 | + 23,672 {| Do. З{ per Cent. Mort. Deb. 545 Debs | 36295 е : 
Halifax Corporation CONDENA 2,457 | + 43,937 ө | Midland Elec.Corp. for P.D. 44 Ist Mort. De à } 1412 - «ә 
ae epool ramways .... '317 um 8,879 2,0 Newcastle Elec. Supply О: (1-500%0 & 3—4 0 0 Feb A 
AS Hastings Elec, Trams Co, ee 1,542 279 11,547 и 4 —4} : 17 6 F "АШ = = 
57 Hong n ооо боевое $9,808 52". $892 ee 6 5 per Cent. non Mart Deb. E. 97 —9) 4 12 0 an, July va 
zi Huddersfield Corpn. ANH 1,918 | + 42,345 |+ 44%| Do. 4$ per Cent. Ist oe Sue 101 —101 | 412 9 ; a ee 
:,,  HullCorporation.....,.,.. 2,844 | + ‚658 |+ 20 North Metro. Elec. ug zw orts..... ташы Жы Ча | os 
+ ilford District Council. А 528 J 12,1 17 + 6% Northampton Elec. Lt. & . r ry 000.0 о о 1) —1 4 4 6 0 Feb, g . = 
eston District Council : 137 = 2,967 + 5% Do. 5, Pref. CO emer ere rarereresesece 99°_104 3 19 0 Júns Ос г, e 
рв Corporation Vd uos 569 + 10,310 + Do. 4% Debs. ЩЕ е 5 17 6 Магсһ = 
Е lale of Thanet Со. à 99 e e dd 2,014 + 29,850 + Notting Hill Electric офор ооо ео о а 6 —5t 5 10 0 March ео 
arrow EREE Ra E wo DUE 151 MES 4,370 + Fs Dou ооо оо ов ово фо оо фе о 91 —94 1 5 i [E oe ee 
elghley Corporation...... Da - o . Q Я ОТЕТ m ee - 
idderminster & District .. iol | + 3972 |+ 58 | st James & Pall Mall Elec. Ог@........... E |$ оов Aus td ew 
marnock Corporation . 15) | + 2,691 |+ 3/6 7 per Cent. Deb. Stock (red) sss 85 —87 416 „ушу | 85| = 
arkshire Trams Co. .... 1,560 | + 47,672 |+ ее рар, Stack (red) ......| BS — D = 
Lancashire United ........ * м йе Markets Electric Sup. Ord....... at—a! 3l pri ids 
amington .......... уу, 224 | — 5819 |+ [O | South London Е a Peas 98i 101i г 5 6 T - 
Corporation — E 7,775 + 162,817 + yA Do; 5 % Ist Mort. toc (r Se ape ate 1 = F b "A ee SS 
Leicester Corporation..... 2,389 | + 55,113 |+ О 83 | South Metrop'n Elec. Lt & Power 7% Ist Pret # 1518 Q = , Aug о е» 
Leith Corporation SNC M '671 + 10,658 |+ 0/7; | Do. €perCent. 211 Pref. ............ 97 д m 6 17 0 Ao Au ET Ms 
Lincoin Corporation EA ew i n Um u ХЫ жеу Sup oe +00200610000 i 1 4 11 6 April. Oct і өю 
verpool Corporation vun К . А roan ectric upply Л. COSC CC oO ree EC = ee , e. өю 
verpool Overhead Rly. S 1,199 ES 231 12,058 + 1/3 Оо. 5 рег Cent. E D v e€*990000» 892, 2 : S ДИП, Oct 89 ve 
andudno&ColwynBayRy, Ks 697 | — 11,146 |+ 4% : Do. 4j per Pene: s 00 eb. ........ ALe 4 a "a А 2n UA 
ndon County Council .,. " 41,907 | + 534 892,891 |} /0 |tWestminster Elec. CP. Eu ононе. 5—5 3 élj s } 
London Elec Ry.Co.......| ” 10,285 | — 150 93,289 |+ "8 рес Cont, Cum, Prae eene nissa: : "d i 
owon United mere 6974 | + : E + , 
o rporation ..., " 525 | + ; г 
Manchester Corporation... . ag 16,437 | + 1,339 348,845 is Electric Railway ай Tramway * 
ersey Railway ee oe ee ET „ 1,478 2) 412 14,129 ие Bath Elec. Trams Pref. Ord............... %-— ee April "еее ee еә 
Merthyr ефоооовое овоо ооо ” 250 | + 6,939 + © Do. 5 per Cent. Cum. Pref. оеооопово ое о о $ — 8 0 9 an, July e^ [D 
Metropolitan Dist. Railway.. ‘i 9,289 | + 104 84,169 |+ % Do. 4$ Ist Mort. Deb. Stock (red.) 4| 79—83 |5 8 6 pril, Oct - = 
Metropolitan Elec, Trams E 9,090 | + 1,032 287,789 |+ 4 B'ham & Midland Trams 4$ Ist Deb. Stock. | 91 — 93 417 9| Jan, July vo | oe 
Middleton ***5*9902008,4, » 455 + © 11.235 + t Bristol Tramways & Carriage Ord. 999.9. 0.0 0s 54—61 6 13 6 eb, A se e 
Nelson Corporation... ” 508 | + 4,022 + Do, Cum. Pref. эхо ооо оо со ооо носоь . 7 —7{ 5 19 0 . 0 em 
Newcastle-on-Tyne Corp. ..| ,„ 4,346 | 4 6,576 91933 |+ Do. 4 рег Cent. Debs. ................| 102 —101 |3 19 2 | Feb, Aug e| oe 
New (Mon.) бооооо о оь „ 682 = 15,720 + British Electric Traction Ord. 2000 оооооь о оо і —: зо une, Ох =s Mid 
No рќоп Corporation..|  ,, 523 | — 11,934 |+ Do. 6 per Cent. Cum. Pref. ............| 3}—4 а Feb, А 38| ЗА 
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Ап Alarming бренди: 
IT appears that the London County Council are accept- 


ing the idea, without any substantial reason for doing so, 


that some of the recent large fires in the Metropolis were 


caused by defective wiring; and it is stated that the 


Council are considering the desirability of making a regu- 
lation to the effect that electric wires in all buildings where 
hotel or sleepinz accommodation is available for the public 
Shall be encased in steel tubing throughout. This seems 
to be another case of legislation by those who are not well 
acquainted with the technical points involved. Steel 
tubing is no doubt excellent in many ways, but in some 
respects wood casing is equally good, so that it 1s very 
doubtful if anything is to be gained by stipulating any 
particular system in general As a matter of fact, any 
rsk is not as a rule associated with the system used, but 
is due to details and to those parts of the wiring where the 
work is not carried out in as thorough a manner as it 
Sbould be. It would be much more to the point if the 
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Council were to insist upon proper inspection of the work 
in places of this kind, rather than to make a bye-law which 
would inflict a deal of hardship without necessarily doing 
any good. 


Gas Progress. 

COMPETITION between the electrical and gas industries has 
been very keen in the past, but it is likely that the future 
will see even a still more desperate attempt by the latter 
not only to retain the lighting load which they now possess, 
but to recapture some of the consumers who have been 
won over by the advantages of electric lighting. Electrical 
engineers would therefore be well advised to follow closely 
any developments, such as new gas lamps of higher 
etliciency, so that they may be fully informed as to how 
electrical apparatus compares from the point of view of 
economy аз well аз convenience, cleanliness and reliability. 
А new Nico inverted gas lamp is one of the most recent and, 
if reports are correct, will shortly be one of the strongest 
weapons in the hands of the gas industry. This is a low 
pressure lamp which, it is claimed, gives 42 c.p. per cub. 
ft. of gas per hour. This figure is stated (by the “ Journal 
of Gas Lighting ”) to be that of an independent “vas tester." 
Our contemporary also mentions that the principles of the 
lamp are not for description at the present stage, but the 
lamp is already made in sizes of 500 c.p., 750 c.p. and 1,000 
c.p., and doubtless it will soon be seen in use. Although 
the above-mentioned efficiency may have been obtained in а 
laboratory, and is scarcely likely to be maintained in street 
or outside illumination, the lamp will apparently prove а 
strong competitor of electric lamps ,during the coming 
lighting season wherever large lighting units are required. 
The high candle-power metal lamp, however, is likely to 
hold its own and to become increasingly popular, since its 
light does not appreciably diminish even after 1,000 hours' 
use, and no attention whatever is necessary to ensure that 
the lamp will maintain its rated candle-power. 


а= 
Tramway Accidents. 

THE safety of railway travelling in this country is pro- 
verbial, and although slight tramway accidents are of 
somewhat frequent occurrence there have been but few in 
the last year or two that have resulted in loss of life. 
It is, therefore, noteworthy that two serious tramway 
accidents occurred last Saturday afternoon. The one at 
Glasaow, due to the illness of а motorman, is, however 
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quite overshadowed by the disaster on the London County 
Council's system. These tramways, considering their size 
and the exceptional tratfic difficulties, have been compara- 
tively free from serious accidents, but that which occurred 
last week proved exceptionally disastrous. For the present 
the cause of the car leaving the rails is shrouded in 
mystery, and owing to the conflicting evidence as to the 
state of the rails it is likely to remain so. It is noticeable 
that the large majority of serious tramway accidents occur 
at more or less sharp curves in the track ; and as the lay- 
out of such curves necessitates the negotiation of them by 
the cars at very low speeds it would seem desirable for all 
curves to be inspected by some authority with а view to 
possible alteration. Since tramcars have to compete with 
motor traffic, any reduction in speed would now be а 
serious handicap ; but if present speeds are to be maintained 
it is essential that great attention should be paid to the 
maintenance of the track in а clean and good condition. 
Production of Light. 
THE production of light is one of the most fascinating 
of subjects, partly because we know eo little of the ulti- 
mate phenomena underlying some of the processes of 
production, апа partly because of the enormous possibilities 
that are yet open to the patient investigator. The present 
methods of producing light are extraordinarily inefficient, 
and yet during the last few years great advances have been 
made. The metal filament lamp, the flame arc lamp, the 
vacuum tube, operated either as a mercury arc or by an 
electric discharge, all indicate а movement in the right 
direction. A very great deal, however, yet remains to be 
done if we are to approach the efficieney of Nature, though 
certainly the station engineer does not wish this efficiency 
to be approached too closely. But we do not doubt that 
there are many investigators who are keenly anxious to 
produce a truly cold light, either by means of the electric 
discharge or by means of fluorescence, and thus to emulate 
the hitherto unrivalled ећсіепсу of the fireflv. The 
. engineer wishing to approach this subject from the more 
theoretical standpoint finds himself at a disadvantage in 
that the subject in some respects is by no means simple, 
and further the literature on the subject is more or less 
scattered, so that it is not easy to find what has been done 
without spending а good deal of time in looking up various 
publications. We therefore think that our readers will 
welcome the series of articles, the first of which appears in 
our present issue, by Dr. R. A. HovsTOUN, as they present 
| the subject, although briefly, from many points of view. 
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The ‘Telefunken Zeitung..°—We have received from 
Berlin a copy of the first number of this periodical, which is 
edited bv Mr. H. Bredow, and is devoted to the interests of 
the Gesellschaft für Drahtlose Telegraphie. The present issue 
contains a photograph commemorative of the visit of the 
Emperor William to the Nauen station. There is also an 
historical article on the progress of the Telefunken Co. and 
other matters of current wireless Interest. 


Cable Interruptions. . Date of Interruption. 


Assab —Perim- iioi e thai onn aea red rne July 8, 1909 
Latakia—Palurn п... онаа Мау 26, 1910 
Zanzibar—Mombasa ................................... July 11, 1911 
Sabang — Koetaradja ................................... Aug. 18, 1911 
Kotom :u—Graud Bassam .............................› Aug. 23, 1911 
San Thiago— Bathurst ................................ Sept. 4. 1911 
Bathurst- Sierra Leone .............................. Sept. 4, 1911 


е ER€——————Ó————Ó—ÁÉÉ——————Á € —— —— ———————— ''Y'YÓPvPvol€—————————Á——————— 7 


THE ELECTRICIAN, SEPTEMBER 8, 1911. 


Electric Lighting of Westminster Abbey.— Westminster 
Abbey, which has been closed since March 31st on account of 
the Coronation, was opened on Tuesday last for the usual 
services. The lighting of the nave is now effected by electricity 
instead of by gas. 


Telegraph Union Monument.—'' The Times” announces 
that the International jury have chosen the design submitted 
by Signor Giuseppe Romagnoli, of Bologna, for the Interna- 
tional Telegraph Union monument. The design represents 
Helvetia seated and having on either side figures representing 
Trade, Labour and the various professions. 


London Electricity Supply Works Survey.—The Chief 
Commissioner of Metropolitan Police (Sir E. R. Henry) is having 
a survey made of the electricity supply works, power stations, 
gas works, &c., within the Metropolitan Police area, with the 
view of collecting information for the guidance of the police in 
future industrial disputes. 


New Director of the Science Museum.—It is announced 
that Mr. F. C. Ogilvie, C.B., has been appointed Director of the 
Science Museum, and will hold this position in addition to his 
present office of Secretary for the Science Museum and Geological 
Survey and Museum. Mr. Ogilvie was educated at Aberdeen 
University and for a time held the position of Assistant 
Professor of Natural Philosophy, both at that University and at 
Edinburgh. Не was director of the Edinburgh Museum ol 
Science and Art from 1900 to 1903, and principal assistant 
secretary (Technology and Higher Education in Science and 
Art) of the Board of Education from 1903 to 1910. 


“The Central.” ’—The article of greatest interest in the 
current issue of this magazine is the first. It is devoted to an 
account of the life of Prof. Henrici, and is partly autobio- 
graphical and partly written by Mr. G. C. Turner. It is illustrated 
by three excellent photographs of Prof. Henrici at various 
times of his life, and of the Mechanics Laboratory which he 
founded at the “ Central.” A report is given of the com- 
plimentary dinner to Prof. Armstrong which was held on May 
13th last, and there are also articles on “ Lifeboat Launching 
Slipways" ; on “ The Training of Alluvial Rivers," by Mr. 
С. G. Smith, and “Notes upon Modern Simple Span Truss 
Bridge Construction,” by Mr. R. O. Beit. 


Deterioration of Insulation on Traction Motors.—The 
" Engineer" remarks that a tramway or railway motor 18 
usually selected with reference to the work it has to do 1n pro- 
pelling the car, with little regard to the extra work which 13 
thrown upon it when braking. It is, therefore, often urged 
that, since a motor usually operates at a fairly high temperature 
under normal conditions, the extra load thrown upon 1t by 
electric braking is certain to produce more or less rapid deterio- 
ration of the insulation. With the latest type of track magnet, 
however, the current taken from the motors is a very sm 
percentage of that required for rheostatic braking, and the 1n- 
creased heating due to braking with this type of magnet 1$ 
practically nil. If, in addition, the motor fields are provided 
with solenoid operated shunts, exceasive voltage rises cannot 
occur, and the usual objections to the use of the motors for 
electric braking are removed. 


Smelting of Pig Iron by Electricity.—An official report on 
the experiments in the electric smelting of iron ore at Troll- 
hätten has now been published by the Iron Institute of Sweden, 
which, in conjunction with the Government, provided the 
money to carry out the experiments on а commercial scale. 
On the basis of the selling price for the output of the furnace, 
agreed upon by the committee in charge of the operations, 
the experimental business was self-supporting, even for the 
short period of its duration, five months. It is stated that 
the results obtained warrant the opinion that the question 0 
the economical smelting of iron in the electric furnace has been 
solved, and that perfection of the methods for handling the 
gases to secure a more effective circulation, if not their utilisa- 
tion, will greatly enhance the results already obtained. It 18 
hoped to reach the preliminary estimate of 3 tons of pig-iron 
per horse-power-year, although the results so far give only 
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2-1 tons. Trials have proved that the product of the electric 
furnace is as well adapted to the manufacture of steel as is the 
ordinary Swedish pig-iron. 
The Need for Reform in our System of Chemical Training. 
— п an article on this subject in a recent issue of “ Chemical 
Engineering and the Works' Chemist," the author remarks that 
too much time is at present given to the acquisition of detail, 
while too httle regard 1s paid to the real object of scientific 
education, which is to develop the reasoning powers. Students 
should be taught chemistry so that they may be able to apply 
their knowledge intelligently in after-life. To think and to 
originate are infinitely more important for the man of science 
than simply to be a master of detail. Some of the cures pro- 
posed for this evil are worse than the disease. More attention 
should be paid to the value of scientific application and less to 
the results of "^ cramming.” Graduation by research should be 
made the rule and not the exception, as this metliod would 


differentiate between the student who can simply cram facts: 


and one who is capable of applving what he knows to useful 
purposes. What is above all things necessary, the author con- 
cludes, is proper instruction in applied chemistry and encour- 
agement of students to take up applied chemical research. It 
must be borne in mind, too, that it is not possible to study 
technical chemistry in a college alone, and that a student should 
pass a period in works in order that he may gain the all-impor- 
tant experience of the conditions which obtain on a large scale. 


. Royal Engineer Cadets (2nd London Division).— We are 
informed that recruits are wantcd for this Corps, and great 
efforts are being put forth to bring it up to its establishment. 
т i | Е : А 

The Company at present in existence is a Fortress Company. 
but if the right kind of recruit is forthcoming in sufficient num- 
bers, it is proposed to form a Communication Company. Youths 
between the ages of 13 and 18 vears having а knowledge of 
electricity or telegraphy should therefore send in their names. 
The cadets are instructed in all branches of military engineer- 
Ing, and the training and instruction are of a very Interesting 
Character for any lad desirous of serving his country. 

Cadets transferring to the Territorial Force from their Cadet Corps are 
excused their recruit drills, and service in a Cadet Unit after the age of 15 
counts towards the Territorial Efficiency Medal Reeruits are enrolled 
between the ages of 13 and 18, ard should apply at thy Duke (f York's 
Headquarters, Chelsea, S.W., оп Monday ard Friday evenirgs between 
6530 and 9 p.m. Full particulars сап be obtiired. from Scrgt.- Major 
(+. D. Elms, В.Е. (T.), 37. Largthorne-street, Bishop's Park, КАЛУ. Col. 
Sir Howland Roberts, Bt., V.D.. is the honorary Commar dir g Officer. 
and the officer in command of the Corps is Capt. Beeman, К.К. The 
Corps attended the annual trainirg ard camp this усаг with the Royal 
Engineers, 2nd London Division, at Sherncliffe, from the 7th to the 19th 
August, and worked with the sappers in buildirg a redoubt ard in con- 
structing а trestle and double lock. bridg>. The eost of uniform and 
equipment amounts to about 15s., and thor» is an entrance fee of ls. 
Rifles, bayonets and brown Slade- Wallace equipment are supplied, ard 
remain the property of the Corps. 


The Noise of Motor Cars.—During the past few months 
correspondence has been taking place in several of our daily 
contemporaries regarding the noise made by drivers of motor 
vehicles, especially at night. As a result of this agitation, 
which from our own experience seems to be especially well- 
founded, the Commissioner of Police of the Metropolis has. 
with the concurrence of the Local Government Board, issued 


a circular dealing with the matter. He points out that while. 


It is necessary for all motor drivers to give audible warning of 
their approach when there is possibility of Зас, where che 
only danger is attributable to reckless speed the practice 
quickly develops into an avoidable nuisance. — Atteation Is also 
called to the practice of using a “cut-out " and the employ- 
ment of siren or multiple horns worked from the exhaust. It 
is quite certain, he points out, that unless some alieration 18 
brought about by motorists of their owa impulse there will he 
an insistent demand for repressive legislation. In these cir- 
cumstances the Commissioner of Police thinks it advisable to 
call upon all owners and drivers of motor vehicles to do what 
is in their power to reduce the annoyance caused, especially at 
nicht, by the excessive use of the horn, or by the use of unsuit- 
able devices, such as those above mentioned, for unnecessarily 
varying the timbre or intensifying the sound emitted. — Не 
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feels sure that much may be done by concerted action on 
the part of owners and drivers of private cars to diminish the 
nuisance which is now so much complained of. From this 
circular it is evident that if this plain hint is not sufficient the 
Commissioner will use his powers to make a bye-law on the sub- 
ject. The nuisance is of course primarily due to drivers of 
taxi-cabs and chauffeurs who are freed from the influence of 
their employers. Since, too, a silent motor-' bus is an assured 
fact, attention might also be paid to the excessive noise at 
present made by many of these vehicles. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. В. Beattie contributes an article on © An Extension of Fischer- 
Hinnen's Method of Harmonic Analysis.” 


Dr. R. A. Houstoun contributes the first of a series of articles on 
“ Studies in Light Production." 


Our special correspondent gives an account of the Papers and 
discussions at the meeting of the British Association at Portsmouth. 
Abstracts of the following Papers which were presented at the meet- 
ings of the various Sections will be found elsewhere in this issue : 
“ Electric Drives for Serew Propellers,” by Мг. Н. А. Mavor ; * The 
Origin and Production of Corrugation of Tramway Rails," by Mr. 
Worby Beaumont; “ Recent Developments in Radio-telegraphy," 
by Prof. G. W. O. Howe. The presidential address of Sir William 
Ramsay (of which an abstract appeared in our last issue) is discussed 
in our Leading Article. 


The Trades’ Union Congress has been held during the week at 
Newcastle-on-Tyne, and the president, Mr. W. Mullin, referred to 
the course adopted by the unions when legislation affecting the 
working classes 18 in preparation. He remarked that discussions 
hetween members of the Cabinet and accredited representatives 
of the unions had become a part of the regular programme. (We 
wonder is the same practical course adopted towards the masters). 
Mr. Mullin referred. particularly to the Insurance Bill in this 
connection. He also referred to the recent series of so-called 
** strikes." 

Shorediteh (London) Couneil have decided to adopt incandescent 
electric lighting in place of gas in the portion of their area north of 
Old-street. 


Salford Corporation are recommended to carry out extensions and 
to effect improvements of their electricity supply undertaking at an 
estimated cost of £85,350. | 

The Port of London Authority have decided to provide four 
electric ambulances for the docks under their control. 


An interesting report on methods of eharging for electrie current 
at Brighton has been prepared by the engineer and maneger. Mr. 
John Christie. The report recommends the abolition of meter rents 
and the adoption of a flat rate of charge for all eurrent supplied. 


OBITUARY. 


Т. H. RicuEs.—We regret to record the death of Mr. Thomas 
Hurry Riches, locomotive superintendent to the Taff Vale Railway, 
vhieh occurred at Cardiff on Monday last at the age of 65. Mr. 
Riches was а past-president of the Institution of Mechanical Engi- 
neers gnd for three suecessive years was also president of the South 
Wales Institute of Engineers. He served as chairman of the mechan 
ical engineering section of the Franco- British Exhibition. 

H. О. WirLs.—W'e also regret to record the death of Mr. Henry 
Overton Wills. chancellor of the University ot Bristol, whieh occurred 
at Kelston Knoll, Weston. near Beth, on Monday last. Mr. Wills 
took great interest in the formation of the university in Bristol, and 
went so far in. practicel sympathy as to subseribe £100,000 towards 
the project. When the charter was eventually granted Мг. Wills 
beesme the first chancellor of the new university. 


PERSONAL NOTE. 
On Monday Mr. W. Aitken left Liverpool by the s.s. “ Megantic " 
for New York. Mr. Aitken will be absent from England for some 
time on business and pleasure. 


APPOINTMENTS VACANT AND FILLED. 


Ап Atlantic steamship company advertises for an assistant fore- 
man electrician. | 

An assistant electrician is wanted for works in South Wales. 
Must be good wireman and able to take charge of installation during 
absence of electrician. See an advertisement. 
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INSTITUTIONS AND SOCIETIES. 


Municipal Tramways Association.—The tenth annual conference 
of this Association will be held at Glasgow on Sept. 27, 28 and 
29. under the presidency of Mr. James Dalrymple. "The following 
preliminary programme has been arranged : On Wednesday. Sept. 27, 
there will be a reception in the City Chambers, and the Presi- 
dentia] Address will be delivered by Mr. Dalrymple. Papers will 
be read by Mr. W. Nelson and by Ald. J. H. Rodgers, the latter on 
'" The Present Position of Municipal Tramways.” In the evening 
the delegates will be the guests of the Corporation at dinner. On 
Thursday, Sept. 28, Papers will be read on “ Car Meters " by Messrs. 
В. G. & J. G. Cunliffe, and on ** Tramway Track—Methods of Con- 
struction and Maintenance," by representatives of the Glasgow. 
Manchester and Leeds Corporation Tramways. In the evening 
the Association dinner will be held. Friday, Sept. 29, will be devoted 
to excursions. The Executive Committee, it is announced, have 
acceded to the wish expressed by several tramway manufacturers to 
arrange for exhibits in connection with the meeting. For this pur- 
pose it is proposed to set apart a portion of the Newlands tramway 
depot of the Corporation tramways in Kilmarnock-road, in order that 
manufacturers and inventors may have an opportunity of exhi- 
biting anything of interest. No charge will be made for the space 
allotted. Communications should be addressed to Mr. James 
Dalrymple. general manager, Glasgow Corporation tramways. The 
headquarters of the Association during the Conference will be at the 
Grand Hotel, Charing Cross, Glasgow. 


EDUCATIONAL NOTICES. 


University of London, University College.—The new session com- 
mences on Monday, Oct. 2. There are complete courses of study, 
extending over three years, in mechanical, electrical, civil and muni- 
cipal engineering. Students desirous of entering the faculty of 
engineering, with the view of taking a full degree or diploma course, 
must have passed the matriculation examination, or some other 
examination accepted in its stead. There are also special diploma 
courses, and provision is‘made for post-graduate;work and research. 
Intending students should communicate with the Provost as soon as 
possible, and full particulars may be obtained on application to the 
secretary, Mr. Walter W. Seton, M.A., Gower-street, W.C. 


University of Manchester.—In the faculty of science complete 
courses of study extending over three years are arranged for the 
University degrees in civil, mechanical and electrical engineering. 
The equipment of the civil and mechanical engineering laboratories 
was completed last session, and the new electrical engineering labora- 
tory will be opened next month. Prospectus, containing full par- 
ticulars of the courses will be forwarded on application to the 
Registrar. The session commences on Oct. 2. 


University of Edinburgh.—The next session opens on Oct. 10. 
The University provides complete courses in civil. mechanical and 
electrical engineering. qualifying for the degree of B.Sc. in engineere 
ing, and extending over a period of three years. Particulars of the 
entrance examination. scholarships, fees, &c.. can be obtained from 
the Matriculation Office, The University. Edinburgh. 

University of Bristol.— Prospectuses and particulars of the faculties 
of arts, science, medicine and engineering (civil, mechanical, elec- 
trical and motor car) and of the secondary training department. day 
training colleges, evening classes, halls of residence. scholarships and 
bursaries will be sent on application to the registrar, Mr. James 
Rafter. The session in the faculty of engineering commences dept. 
15 and in faculties of arts, science and medicine on Oct. 2, 

Goldsmith's College (University of London).—<At this college com- 
plete evening courses of instruction: are provided in mechanical, 
electrical and constructional engineering, land surveying, fitting and 
machining, pattern-making and smithing. Students are prepared 
for the London University degree of B.Sc. in engineering, for the 
examinations of the Institution of Civil Engineers, Board of Educa. 
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tion, and City and Guilds of London Institute, &e. Particulars 
from the Warden of the College, New Cross, S.E. The new session 
commences on Monday, Sept. 25, and enrolling will begin on the 
18th inst. 

University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval arebi- 
tecture, mining, metallurgy, agriculture, pure science, arta and 
letters. Particulars may be obtained from the secretary, Mr. F. H. 
Pruen, M.A. 

University College of North Wales.—At this college a systematic 
course of instruction in electrical measurements and practical elec. 
trieitv is provided for students proposing to enter the electrical 
engineering profession. The physical laboratory is well equipped 
for practical work and the fee for the ordinary course is £17. ls. per 
session. "The next session commences in October. 

Northampton Polytechnic Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engineering, and in electro-chemistry will commence on Oct. 2, and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. The courses for mechanical 
and electrical engineering include periods spent in commercial work- 
shops, and extend over four years, and they also prepare for the 
degree of B.Sc. in engineering of the University of London. There 
are also full and partial day courses in technical optics. Particulars 
from the Principal, Dr. R. Mullineux Walmsley. 

Sir John Cass Technical Institute.— Evening classes in physics and 
mathematics, chemistry and metallurgy are held at this Institute. 
and are designed to meet the requirements of those engaged in the 
electrical, chemical and metallurgical industries and in trades ase 
ciated therewith. Facilities are also afforded for special and «d. 
vanced practical work in well-equipped laboratories, both in the 
afternoon and evening. The classes in physics and mathematics 
prepare for the final B.Sc. examination of the University of London, 
and there are also special courses on general physics and electricity 
and magnetism for the Honours B.Sc., and on conduction m 
gases, radio-aetivity and colloids for science students. The new 
session begins on Monday, Sept. 25. Particulars of classes may 
be obtained at the offices of the Institute, Jewry-street, Aldgate, 
London, E.C., or on application by letter to the Principal. 

Battersea Polytechnic (London, S.W.).— The new session commences 
on Monday. 25th inst. There are complete day college course; m 
civil, mechanical and electrical engineering, extending over three of 
four years. These courses are suitable for preparing for the B.Sc. 
(Eng.) of the University of London, the Associateship examination 
of the Institution of Civil Engineers, &c. There are also evening 
classes in electrical technology, electrical design and power distri- 
bution, theory of machines, hydraulics, heat engines, strength af 
materials, &c. Further particulars can be obtained from the 
Secretary. 


Borough Polytechnic Institute.—A four years’ course of instruction 


in electrotechnics is provided at this Institute. There are also 
classes in electric wiremen’s work, and elementary and ot 
head 0 


courses in electrical design and workshop drawing. The 
the department is Dr. John Henderson, D.Sc., F.R.S.E.. AMLEE 
Prospectuses, containing further particulars and detailed syllabus, 
from the Principal, Mr. C. T. Millis, Borough-road, 5.Е. The session 
begins on 25th inst. 


Electrical Standardising, Testing and Training Institution. 
This institution has two departments—a training department and à 
standardising and testing department. The training department 
provides students with a thorough course of instruction (theoretical 
and practical) in electrical and mechanical engineering. The full 
course occupies four years, and is so arranged that the first and third 
years are spent at Faraday House, the second at engine manua 
turers, and the fourth усаг at electrical manufacturers or à рое! 
house. The principal is Mr. Alex. Russell, М.А., D.8c.. M.LEE. 
and he is assisted by a capable staff of lecturers. There are wel 
equipped laboratories for practical work. The Michaelmas tern 
begins on the 25th inst. Prospectuses containing particulars of es 
&c., from the Seeretary, Faraday House, Southanpton-row. | e 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Ofticer Commanding, Col. H. M. Leaf. 
The following orders have been issued :— 
Head-quarters will be closed for instruction, but will be op 
work as under until further orders :— 
Monday to Friday, 10 a.m. to 4 p.m. 
Saturday, 10 a.m. to 12 noon. 
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It may be said in general terms that high efficiency is associated 


ELECTRIC DRIVES FOR SCREW PROPELLERS.* | with low rate of revolution of the propeller, while in the steam turbine 


BY H. A. MAVOR. 


Summary.—The author first discusses the difficulties in the applica- 
tion of steam turbines and internal combustion engines to screw 
propellers, and he considers that electric transmission is eminently 
suitable for adapting these prime movers to the propeller. After 
referring briefly to his system of electric propulsion, he gives several 
examples of vessels to which it has been proposed to be applied. 


The problems of marine engineering have until recent vears been 
solved exclusively by the application of various forms of the recipro- 
cating steam engine, and the power, speed, form and general arrange- 
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high rates of revolution are essential to the most economical use of 

| the steam. Internal-combustion engines have speeds more nearly 
approximating those of reciprocating steam engines, but here also 
there is а tendency to speeds higher than are convenient or econo- 
mical from the propeller standpoint. 

In addition to those fundamental incompatibilities arising from 
causes out of the reach of direct accommodation, there аге other con- 
ditions which limit the direct application of engine to propeller. 

The draught, beam and form of the vessel limit the area of the pro- 
peller. The traffic for which the vessel is designed influences the 
determination whether one, two or more propellers are to be used, 
and the speed, size and form of the vessel determine limits to the 
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ment of power-driven vessels have been developed in connection with 
this means of propulsion. 

m The advent of other appliances his opened up new lines of develop- 
ment, and in certain departments there is evidence of need for inter- 
mediate devices between the power-producing and the power-absorb- 
ing elements. The necessity for these devices arises when the pro- 
perties of the propeller in respect of rate of revolution are incom- 
patible with those of the power generator. 

№ This incompatibility is most conspicuous in vessels which have to 


designer’s choice. All these considerations taken together Jfre- 
quently fix the diameter, pitch and thrust of the propeller, and, 
within very narrow limits, also the rate of revolution. 

Now this rate of revolution is not always the most favourable for 
the power generator, and the designer is in such cases compelled to 
resort to new expedients if he is to attain the standard of efficiency in 
power generation which has been set by results attained on land. 
At the present moment the economy of power production in the best 
practice on land is considerably in advance of what has been done at 


operate at relatively low speeds. An examination of the conditions | sea. The principal reason for the better economy of the land work 
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which have emerged in the development of marine propulsion soon 
shows that the incompatibility is not accidental, or due to imper- 
fections in the design, construction or use of the propelling equip- 
ment, but that it is associated with the essential properties of the 
substances and appliances with which we have to deal. 


* Paper read before Section G of the British Association at 


Portsmouth. 
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Fig. 2.—GENERAL ARRANGEMENT OF PROPOSED 1,500 kw. ALTERNATING-CURRENT TURBO-ELECTRIC MACHINERY FOR BULK FREIG 1T s.s. “ Frrepa.® 


is the higher rate of revolution of the power generator when_un- 
trammelled by propeller conditions. 4 
There are cases where the special limitations in respect of dimen- 
sions and weights permissible for the machinery are such as to pre- 
clude the use of any intermediate mechanism between the prime 
mover and the propeller. 
In the ship whose voyage is short, whose speed is high, displace- 
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ment small and propeller efficiency as good as is attainable and the 
quantity of fuel carried small relative to the weight of the machinery, 
the possible economy in fuel may be insufficient to warrant any in- 
crease in the weight of machinery ; or, to put the case otherwise, it is 
advisable to sacrifice economy in fuel to keep down the weight of the 
equipment—e.g., a vessel running one-day voyages, and burning 50 
tons of coal, could not possibly submit to an increase in weight ol 
machinery in excess of the coal-saving, because such increase would 
increase the displacement, and therefore the power necessary to drive 
the vessel. 

If, on the other hand, the vessel make а 10-day voyage, and the 
saving in fuel carried amount to 10 tons per day. a considerable in- 
crease in weight of machinery might be associated with decreased 
displacement and a substantial all-round economy. 

Various methods of making the required adaptation of generator to 
propeller are at present under trial. For this, mechanical gearing 
by toothed wheels or hydraulic transmission may be considered 
gerious competitors with electric transmission, but for large powers it 
seems reasonable to expect that electric transmission, which is already 
developed for this very purpose on land, is likely to find an equally 
useful field where the conditions are such as to require an inter- 
mediate device at sea. The cost, weight and efficiency of electric 
transmission compare favourably in the examples which have been 
examined with either of the two competing methods. 
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PLAN. 


There are other important qualifications of electric transmission in 
which it stands altogether unrivalled. The most important of these 
qualifications are :— 

It provides a ready means of reversing the direction of rotation of 
the propeller without changing the direction of rotation of the power 

enerator. 

The electric transmission also provides means for changing the speed 
ratio between generator and propeller, so as to permit of the power of 
the generator being developed under the most favourable conditions 
at all speeds of the ship. 

Lastly, it provides means for applying the power of one or more 
engines to one or more propellers, so that the power generating units 
may be so disposed as to give the highest efficiency, and when they 
are not required they can be stopped. T hese properties of the electric 
И. supply exactly what is required to render steam tur- 
bines, and also internal-combustion engines, completely adaptable to 


the purpose required. 
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It is therefore advantageous 
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best efficiency when full speed 
tained, even. when running below full power. 
to keep the engine revolutions within 
of governor control] while the required speed change is 


rties of the electric motor lend themselves well to the 
The rate of reversal is under perfect 
The possibilities of rapid and certain action are more than 
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are attainable in a reciprocating-ateam engine connected direct to.the 
propeller, and the electric motor is applicable to powers for which 
there is no possibility of using anything in the nature of reversing 
gears or clutches. | — 
The property of combining the power of more than one engine fot 
application to one or more propellers is the special feature of the 
author’s inventions as distinguished from the ordinary methods of 
electrical engineering. Engines of different types, sizes and rates of 
revolution can have their powers combined without interconnection 
| of their electric circuits, and without risk of mistake or error. Anoil 
engine at 100 revs. per min. may be running the vessel at low speed, 
and a steam turbine running at 20 times the speed may be jointly 
applied to the propellers without any complication of the electric 
equipment. Each unit does its own work independently. | 
The advantage of such an equipment in vessels which are required 
to operate under varying load conditions is evident. Without sub- 
division of the power units the whole of the main machinery must be 
in motion while the ship is in motion. | 
At speeds reduced below its normal rate of revolution the turbine 
is even less economical than the steam engine. Subdivision into 
high-pressure, low-pressure and intermediate elementa has been 
carried out in certain steam equipments, but this results in a 6036: 
what complieated and inconvenient system of piping. because the 
steam has to be led from one part of the system to the other across the 
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Ес. 3.—GENERAL ARRANGEMENT OF 
5,000 KW. ALTERNATING-CURRENT TURBO- 


ELECTRIC MACHINERY PROPOSED FOR 


U.S. Nava. COLLIERS. 


vessel. In the electric system each unit can be self-contained, and 
disposed in the manner best suited to a convenient arrangement 0 
the engine room. The size of the individual units can be adjusted to 
suit the powers required at the different working speeds, ог they may 
be duplicate and interchangeable. 

A few examples of application of the system are here presented, 
together with a description of a small vessel built to demonstrate 80 
illustrate the principles of operation and to provide experience in the 
use of the plant. In all cases alternating three-phase currents are 
used and interlocking devices connect mechanically the main rever 
sing switches with the exciting switches so thst no change can {859 
place in the connections while they are passing currents. 


DESCRIPTION OF THE TURBO-ELECTRIC STEAMSHIP " FRIEDA" 
(FOR AMERICAN OWNERS). t 
This vessel has been specially designed for the transport of n 
freights between the Gulf of Mexico and New York City. The ves” 
is to be 300 ft. long and will carry a dead weight of, approximate: 
5,000 tons at a mean loaded speed of 12 knots at sea. | 
The propelling machinery is aft, an l consists of a turbo-electre 
outfit for three-phase 50 cycles when running at 3.000 revs. per ШШ 
The turbine is supplied with steam at a pressure of 200 Ib. per square 
inch at the stop valve. lat: 
This electric gencrating plant is arranged on foundations on 8 P. - 
form deck in the engine room and the condensing plant in the eng 
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room hold. The condenser is fitted with a vacuum augmentor, and is 
suitable for dealing with the full load quantity of steam from the 
turbine. The vacuum obtained will be 28} in., with cooling water about 
85°F. The condensing plant consists of a vacuum condenser, three- 


throw air pumps and centrifugal pumps with electric motor drives. 


The current is led to а three-phase motor, which is keyed direct to 
the main propeller shaft, and is capable of developing 1,900 в.н.р. at a 
speed of about 84 revs. per min. The steam is generated in two 
Scotch boilers, with Howden's forced draught and liquid fuel burners. 
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Fia. 4.—PRoPOSED ARRANGEMENT OF OrirL-ELECTRIC PROPULSION FOR 
LAKE STEAMER, 250 rr. BY 42 rr. 6 IN. BY 19 FT. 


This installation costs and weighs less than the normal equipment. 


The coal-saving is over 10 tons per day. 
The design of the ship itself presents many novel features not 
germane to the subject under review. This design was prepared by 


John Reid & Co., 17, Battery-place, New York. 
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. Оп, ELECTRIC TANK BARGE FOR CANADIAN SERVICE. . 


Fig. 4 shows the application of the system to the propulsion of a 
245 ft. Canadian canal type tank barge: 

The equipment consists of three separate units of Diesel non- 
reversible oil engines, each capable of developing 200 shaft н.Р., and 
directly connected to an alternating-current generator. The currents — 
from one or all of the units are respectively led to the separate wind- 
ings of а three-phase motor keyed to the main propelling shaft and 
operating a single slow-turning screw. 

The great advantage and economy of this system consists in being 
able to run at full power or at one-third power using one or three 
engines at full-load economy at will, thus providing for an econo- 
mical operation impossible with any other propulsive system. The 
fact that non-reversible oil engines are used, running under govornor 
control, greatly simplifies the maintenance and operation. 

The control is operated by a low-tension interlocking switch, 
operated by an ordinary engine-room telegraph stand located in the 
pilot house, so that the manceuvring of the vessel is at all times in the 
hands of the navigating officer. This equipment increases the cost 
of the ship about 10 per cent. above the normal, but the carrying 
capacity is very largely increased. 


MARINE TURBO-ELECTRIC INSTALLATION PROPOSED FoR U.S. Navy 
COLLIERS. 


The installation illustrated in Fig. 3 shows a marine turbo-electric 
installation submitted to the U.S. Navy Department for adoption 
in one of the four large colliers recently given out to contract. 

It consiste of a steam turbo-alternator of 5,000 kw. capacity with 
condensing plant; the current is led to two motors, one being keyed to 
each propeller shaft. The machinery is right aft in the vessel ; the 
steam is generated by Scotch boilers. 

The vessels in which it is proposed to instal this machinery are 
525 ft. long, and will carry а dead weight of 12,500 tons of coal, at à 
speed of 14 knots at sea. Неге again the cost, weight and economy 
are better than can be shown with the normal reciprocating-engine 
equipment. 


AN EXTENSION OF FISCHER-HINNEN'S METHOD 
OF HARMONIC ANALYSIS. 


ВУ В. BEATTIE, D.SC. 


Amongst methods of determining the several coefficients in 
Fourier's expression 
у= А-А, sin 0+ A; sin 20-- A, sin 30+ . . 
+B, cos 9+ B, cos 20-- B, cos 30+ .. . .(1) 


for а single-valued periodic curve, one of the most useful is 
Fischer-Hinnen's development of the old principle of selected 
ordinates.* In order to find the coefficient of a harmonic of 
the nth order by Fischer-Hinnen's method, 2n equi-distant 
ordinates, spaced a distance 7t/n apart, are erected, the initial 
ordinate being at a distance zt/2n from the origin, or at the 
origin itself, according as a sine coefficient or a cosine coefficient 
is desired. The ordinates thus drawn are added together, 
the signs of all the ordinates of even number being reversed 
and the mean is taken. Calling S, the mean of the sine-spaced 
ordinates, and C, the mean of the cosine-spaced ordinates, then 


Sed du А EC: оа ox HD) 
C, = B, + Bgn + Bon + B,, + &c. . • . Я . (3) 


The truth of this result for а particular case is readily 
apparent from Fig. 1. This figure shows Fischer-Hinnen's 
construction for determining the coefficients A, and B, of the 
curve represented, the sine-spaced ordinates yj, У», Уз, &c., 
being erected at distances 30, 90, 150, 210, 270 and 330 deg. 
respectively from the origin, and the cosine-spaced ordinates 


* Fischer-Hinnen, * E.T.Z.,” Vol. XXII., p. 396, 1901; “ Elektro- 
technik п. Maschinenbau," Vol. XXVII., p. 335, 1909. For references 
to earlier work on similar lines see Burkhardt, “ Encyklopádie der 
Mathematischen Wissenschaften," Band IL, Theil 1, p. 642; also 
Darwin, “ Engineering," July 14, 1911, p. 81. [Since the foregoing was 
written, & Paper by Prof. S. P. Thompson has appeared, which should 
be consulted (*'Proc." Phys. Soc., Aug., 1911, р. 334). This l'aper, 
although entitled “А New Method of Harmonic Analysis," is really 
nothing more than an account of Fischer-Hinnen's method and contains 


no new developments.] 
D 
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V1; У’, Уз, &c., at distances 0, 60, 120, 180, 240 and 300 deg. | alternating-current wave-forms for instance, there are only 


respectively. It is seen that the successive sine-spaced | odd harmonics present, and also that all harmonics of higher 


ordinates cut the 3rd, 9th, 15th, &c., sine harmonics at their | order than, say, the 15th are absent or negligible. We can 
crest values, which are, of course, alternately positive and | then write 


negative, whereas they cut the 3rd, 9th, 15th, &c., cosine 
‘harmonics at their zero values. Further, the sum of the 
intercepts of the sine-spaced ordinates with all the remaining 
harmonics, even or odd, sine or cosine, when taken over a 
whole period with alternate signs reversed, vanishes. Hence 
the average value of y,, уз, Уз, &c., with alternate signs reversed 
is equal to À,— À,--A,,— &c. Similarly, the average value 
of the cosine-spaced ordinates y’,, y',, y'3, &c., with alternate 
signs reversed, is equal to B,+B,+B,,+ &c. 


(a) Original Curve, (b) 3rd, 9th, 15th, &c., sine components. (с) 3rd, 9th, 15th, &o,, 
созше componente. (d) АП the even and all the remaining odd sine and cosine 
components including the constant term. 

Fic. l.—lrLusTRATING HARMONIC ANALYSIS OF CURVE BY FISCHER- 


HINNEN' 8 2n-ORDINATE METHOD. 


A disadvantage inseparable from Fischer-Hinnen’s method 
is that it does not directly give the value of the harmonic 
sought, except in the special case where all the odd multiples 
of that particular harmonic are either absent or negligibly 
small. In practice, when evaluating higher harmonics, we 
are often certain, or can safely assume, that this is so, and the. 
method is then specially serviceable. When evaluating lower 
harmonics, however, the absence of odd multiple harmonics 
cannot be taken for granted, and a process of elimination must 
therefore be resorted to. Thus suppose we know that, as in 


Sis=Ajs, Sis = Aus, Su —À,, S= Ау, S, = Ay, | 
5=А5— А, Эз=Аз— А„-+ Ais, 
3. = А, —Аз Ау А-АА, + Agg— А; 
from which we readily deduce 
Ау= бу, Аз= js, А =S, A =S, A;=5,, 
А, =S; + Аль, A 


. (4) 


. (5) 


37834- À,4— 15 


А, =5, +Аз—Аз+ A, A+A — A+ As 
À similar scheme of elimination can be drawn up for the 
cosine terms. 


(a) Original Curve, 


cosine componente, (d) All the eve Ыы сие 
components including the constant tera а и 


Fig. 2.—ILLUSTRATING HARMONIC ANALYSIS OF CURVE BY 
4n-ORDINATE METHOD. 


(b) 3rd, 9th, 15th, &c., sine componente, (c) Srd 9tb, 15th, &c. 


When there is no certainty that all harmonies above а 
certain order are either absent or diminish very rapidly in 
value, Fischer-Hinnen's method, while still applicable, becomes 
laborious and comparatively useless. Even in these circum- 
stances, however, the scope of the method can, by a simple 
development, be considerably extended and its accuracy 
appreciably increased without departing from the general 
principle involved. 

‚А Modified or 4n-Ordinate Method.—Improvements on 
Fischer-Hinnen's method may aim at (i) reducing the errors 
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due to accidental irregularities in the curve to be analysed, (ii) 
reducing the number of included higher harmonics. Both 
these ends can be attained by increasing the number of ordinates 
employed. The extent to which the number of ordinates can 
be increased is limited by the condition that multiplications or 
divisions must not be introduced further than what is required 
in averaging ordinates. It is, however, possible to double or 
even treble the number of ordinates without sensibly departing 
from this condition.* 

Suppose, for example, that we wish to find the coefficient 
of the nth sine harmonic. Instead of erecting 2n equi-distant 
ordinates, as in Fischer-Hinnen’s method, we erect 4n ordinates 
spacing them a distance л/2п apart, the initial ordinate of the 
series being at a distance 7/4n from the origin. These ordinates 
we add together, taking them in pairs, and reversing the signs 
of alternate pairs. That is to say, the signs of the Ist and 
2nd, 5th and 6th, 9th and 10th, &c., ordinates are left un- 
changed, those of the 3rd and 4th, 7th and 8th, llth and 
12th, &c., ordinates are reversed, the scheme of reversal being 
indicated by ++——++—-—é&ec. The average ordinate 
obtained in this way when multiplied by /2 gives a quantity 
which we shall denote by 5’. Tt is then easy to show that 

(6) 


S. —À, A Аз„— Ás, m A;, + Ag, +Ain Ai3u— &c. 
To get the corresponding cosine term the ordinates are 
drawn precisely as for the sine term, with the initial ordinate 
at а distance л/4п from the origin. The only difference lies 
in the way the ordinates are added up. In doing this the signs 
of the first and last, 4th and 5th, 8th and 9th, &c., ordinates 
are left unchanged, whilst the signs of the 2nd and 3rd, 6th and 
Tth, lOth and llth, &c., ordinates are reversed, the scheme of 
reversal being therefore indicated by +——++——&e. 
The average ordinate thus obtained when multiplied by 4/2 
we shall denote by C'a We then have | 
C^, — B, — B3, — Bsn + Brn + Box — Bj, — Bisu + &c. (7) 
In proof of (6) and (7) it will suffice to take the particular 
case represented in Fig. 2. Here the ordinates are drawn 
according to the modified method for determining the 3rd 
sine component of the curve shown, the ordinates, 12 in 
number, being spaced 30 deg. apart, with the initial ordinate 
15 deg. from the origin. lt is seen that these ordinates cut 
the 3rd sine harmonic and all odd multiples of the 3rd sine 
harmonic in the same relative position—viz , 45 deg. from the 
maximum, the 45 deg. being reckoned on the scale of the 
harmonic considered. It is likewise seen that the sum of the 
intercepts with these harmonics, taken with signs reversed in 
pairs according to the scheme + + — — + + — — &c., is equal 


to 52 (АА-А, Asc As As R6). At the 


time the sum of the intercepts with all the remaining harmonics, 
of whatever order or denomination, when taken over a com- 
plete period with signs reversed in pairs, is seen to vanish. It 
follows that ,/2-times the average value of the ordinates 
Vo Yo, yy &c. with signs reversed in pairs, must equal A, 

А —A,,—A,,+A,+A33—&c. From this the general result 
of (6) can readily be inferred, as also, by similar reasoning, 
that of (7). 

It will be observed that the result obtained by averaging 
ordinates on the above plan still contains all harmonics which 
are odd multiples of the harmonic sought. These included 
harmonics have, therefore, to be eliminated by proceeding as 
in the schemes (4) and (5) already outlined for Fischer-Hinnen's 
2n-ordinate method. Thus, taking the previously chosen case 


same 


* Fischer-Hinnen's and similar methods of harmonic analysis are 
examples of approximate integration by averaging a finite number of 
ordinates. "This method of integration and its limitations are discussed 
by Bruns in his book “© Grundlinien des Wissenschaftlichen Rechnens ?' 
(Leipzig: B. G. Teubner, 1903). Amongst other examples he considers 
the evaluation of Fourier's coefficients and (Chapter VII., $885 and 86) 
gives rules applicable to the general case in which the number of ordinates 
is made equal to 4m, where m is any integer. The special advantage of 
choosing a number of ordinates divisible by 4 is pointed out by Bruns, 
and much of what follows in the present article might be deduced from 
his rules by putting т equal to the order of the harmonic sought, or to 
twice that order. 
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of a curve containing odd harmonics only and none higher than 
the 15th, we have 
Ay S, Aq — B s А = S55, А,=5', 
77 yp As;=5 5— Ås Аз = з A+ Аз, 
А, =5',-А А; +А, А-А; Аз +А,5 
with a similar scheme for the cosine coefficients. 


A Combined or 6n-Ordinate Method.—Taken by itself, the 
modification of Fischer-Hinnen’s method just described has 
certain minor advantages. These arise in part from the in- 
creased number of ordinates employed, which helps to eliminate 
errors due to accidental irregularities, and in part from the fact 
that the same ordinates serve both for the sine and cosine com- 
ponents. In practice, however, it does not always lead to 
results that are conspicuously superior to those obtained by 
Fischer-Hinnen's 2n-ordinate method. The improvement 
hinted at in an earlier paragraph is the outcome of combining 
the results of the 2n and 4n-ordinate methods. 

As has been pointed out, the result obtained in attempting 
to evaluate a given coefficient, say An, by Fischer-Hinnen’s 
2n-ordinate method includes the coefficients À4,, As,, Arm» &c. 
The result obtained in attempting to estimate the coefficient 
A, by the modified method also includes the same coefficients 
Asn, Asn» Али» &с., only they enter into the result in a different 
way. Thus we have 


: S, =А„ — Aga РА» — Arn t+ Aon— &c., 
by the 2n-ordinate method, and 
S, A, Аз, Ау — Arm РА T &C., 
by the 4n-ordinate method. Hence, by taking the mean of the 


results of the two methods we can eliminate a large number 
of the higher included harmonics, and thus obtain a more 


(8) 


y 


Fig. 3.— RECTANGULAR WAVE SHAPE. 


accurate result. Calling the mean of the results for the nth 
sine coefficient S^,, where $^, — (S, --8/,)/2, we have, in fact, 


Б” а= А, А, + Aon — Аун РА – С. (9) 
Similarly, if we call C," the mean of the results for the nth 
cosine coefficient, where C^, 2 (C, -- C^,)/2, then 


C^, — B, + Bj, + Bont By; -- B, 4- &c. (10) 


Obviously this process (which may be described as a 6n- 
ordinate method, since it involves the measurement of 6n 
separate ordinates) gives directly a close approximation to the 
true value of any harmonic other than the fundamental, since 
no component of an order lower than seven times that of the 
harmonic sought is included in the result. To eliminate the 
few included harmonics that do remain we proceed as before. 
Thus for a curve containing odd harmonics only, of which the 
21st and higher harmonics are assumed to be absent, we have 

A=" Aj as Аз» Ац=5 |, | 
А,=® ; А: =>; " As=95 5? 
A =S + A;— Apt Ays— Ay | 
with a similar scheme for the cosine coefficients. 

To illustrate the superiority of the 62-ordinate method we 
may apply it to analyse the rectangular wave-shaped curve of 
Fig. 3. This curve is known to possess a large number of sine 
components of odd orders and no cosine components. The 
amplitude of the components, moreover, decreases very slowly, 
and the curve therefore affords a severe test of the accuracy 
of any method of harmonic analysis. Representing the crest 
value of the curve by 1, its equation as a Fourier series 18 


y- (in 0 -- 3 sin 30+} sin 50+ isin 70+&c.). 


« /f 
Аз=» > > 


(11) 
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If we analyse the curve by the 2n-ordinate method we get ` 
y —sin 0+4 sin З0- + sin 50+ + sin 70+ &c., | 
and by the 4n-ordinate method 
y=1-41(sin 0+4 sin 304-1 sin 50 = вт 70 4- &c.). 


Both these results, which are obtained without having 
recourse to elimination, are seen to be hopelessly wrong, and 
equally so for the higher harmonics as for the lower. If, 
however, we take the mean we get 

y=1-21(sin 0+4 sin 30+} sin 50+? sin 70+ &c.) 

which for many practical purposes may be accepted аз 
sufficiently correct. 

F Diagrams for Use with Fischer-Hinnen’s Method.—Fischer- 
Hinnen’s method and its modifications have the merit that they 
can be carried out by the direct addition of ordinates as 
measured on the curve itself without the use of tables or 
adventitious aids of any kind. The application of the methods 
is greatly facilitated, however, by the use of specially prepared 
diagrams of suitably graduated scales similar to those described 
by the writer in THE ELECTRICIAN for June 9, 1911. 

In the case of Fischer-Hinnen's 2n-ordinate method, for 
instance, the diagram for determining an nth sine coefficient 
would consist of 4n equi-spaced vertical scales erected at вис- 
cessive distances of л/2л, a/n, Зл/2п, 2л/п, 5x[2n . . . &c., 
measured from one end of a common base-line. The units of 
the successive scales would be made equal in length to +1, 
со, + 1, o, +1, œ, &c., where the upper signs refer to the 
scales above the base-line and the lower scales to those below. 
The even-numbered scales are clearly “‘dummy ” ones, and 
are introduced for the purpose of bringing the diagrams into 
line with the others. 

In the case of the 4n-ordinate method, the diagram for an 
nth sine harmonic would, similarly, consist of 4n equi-spaced 
vertical scales erected at distances л/4 п, Зл/4 п, 5л/4п . . . &c., 
respectively from the end of the base-line. The unit of each 
scale would be made equal in length to 4'2, the successive scales 
being marked ++——++ &c., above the base-line, and 
——++—— &c., below. 

In like manner the diagram for determining ап mth sine 
coefficient by the 6n-ordinate method (which may be regarded 
as an 8n-ordinate method with the 4th, 8th, 12th, &c., ordinates 
omitted) would consist of 8n equi-spaced vertical scales erected 
at the respective distances a/in, 2л/4п, Зл/4п, &c., from the 
end of the base-line. The units of the successive scales would 
be made equal in length to + J/2, +1, + J2, à, + I2, +1, 
+ 4/2, ©, + 4/2, +1, &c., where the upper signs relate to the 
scales above the base-line and the lower signs to those below. 

The investigation of the character of the corresponding 
diagrams for cosine coefficients may safely be left to the reader. 

Twice the average ordinate of а periodic curve, as read on 
one of the above sine diagrams, would give S,, S', or S^, accord- 
ing to the type of diagram employed. Diagrams of this kind 
adapted to Fischer-Hinnen's method or its modifications will, 
on comparison, be seen to be but particular cases of the general 
“ reciprocal-sine " and “© reciprocal-cosine " diagrams described 
in THE ELECTRICIAN article just referred to. The general 
diagram passes into the particular whenever the number of 
scales which it contains 18 made some fixed multiple (such as 
4 or 8) of the order of the harmonic for which the diagram is 
constructed. Thus the diagram for a 2n-ordinate Fischer- 
Hinnen method is a 4n-ordinate reciprocal-sine diagram con- 
structed by dividing the base-line into 4n equal parts and erect- 
ing scales at the several points of division. И instead of 
erecting scales at the points of division we erect them midway 
between the points of division, we get a diagram for the 4n- 
ordinate modification of Fischer-Hinnen’s method. So, also, 
а diagram for the 6n-ordinate modification of Fischer-Hinnen's 
method is a reciprocal-sine diagram constructed by dividing 
the base-line into 8n equal parts and erecting scales at the points 
of division. 

It must not be forgotten that reciprocal-sine diagrams with 
а fixed number of scales occasionally assume the special forms 
indicated above. Thus, in applying а 24-ordinate reciprocal- 
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sine diagram to determine a 3rd harmonic we are actually using 
an 8n-ordinate diagram (or what we have elsewhere called a 
6n-ordinate method of the Fischer-Hinnen type), and there- 
fore the 21st, 27th, &c., harmonics are included in the result 
which is thus inaccurate to that extent. Again, in applying 
a diagram with the same number of ordinates to evaluate a 
6th harmonic, we are, in fact, using а 4n-ordinate Fischer- 
Hinnen method, and the result must contain the 18th, 30th, 
&c., harmonics. In the practical application of fixed ordinate 
methods the risk of error from this cause can be largely mini- 
mised by employing a sufficient number of ordinates. 


Alternative Methods.—' The preceding discussion does not 
pretend to be exhaustive, and certain alternatives to the 
methods described are possible. Thus we might devise an 
alternative to the 4n-ordinate method by erecting ordinates 
Yi У», Уз, &C., at the respective distances л/бп, 5л/6п, 7л/бт, 
117zt/6n, 13л/6п, &c., from the origin. Twice the average of 
these ordinates with signs reversed in pairs according to the 
scheme ++——+-+&с., gives À,4-9A4, + Ag, — An Ag 
—AjynwtAisat &c. By taking the arithmetical mean between 
this result and that given by Fischer-Hinnen's 2n-ordinate 
method (thus utilising 6n separate ordinates), we obtain 
А,-+ЗА;, А.-А, – 3А, – А, Аз, + &C. То get the 
corresponding cosine terms а new set of ordinates у’, y^» Уз 
&c., must be erected at successive distances л/3п, 2л/3п, 
4n/3n, 5z/3n, Tm [3n, &c., from the origin. Twice the average 
of these ordinates with signs reversed in pairs according to 
the scheme+ — —+-+ — — &c., gives B,—2B,,+B,,+B..— 
2B,.+B,.+ &c., and by combining this with the correspond- 
ing result obtained by the 2n-ordinate method we have 
B,—34B4,- Bent Bra —3B,,-- Bijat &c. | 

Another way of treating the ordinates drawn as indicated 
in the last paragraph is to average y’,, Y2, y'a, &c., with signs 
reversed in pairs according to the scheme ++——++ &c. 
This average, when multiplied by 2/ ,/3, gives А„—А„+А„ 
— Åm T À,34— &c., or, combined with the 2n-ordinate method 
во as to utilise 6n separate ordinates, А, — Аз, А Aus 
+Aj3,—&c. Similarly, 2/ /3 times the average of yy yo Ys 
&c., with signs reversed in pairs according to the scheme 
+——++——&с, gives  B,— B,, — B.,-- B4 Виз» &6., 
or, combined with the 2n-ordinate method, В, Вз 4-1B« 
+ By t В, &с. 

Evidently both of the “ combined ” or 6n-ordinate methods 
thus obtained are inferior to the 6n-ordinate method pre- 
viously described, since the results they give contain a larger 
number of included harmonics. In this respect the second 0 
the alternative 4n-ordinate methods is, however, superior to 
the 4n-ordinate method referred to in an earlier part of the 
article, as also to Fischer-Hinnen’s 2n-ordinate method. Thus 
the ascending order of accuracy as estimated by the number 
of included higher harmonics is (i) Fischer-Hinnen’s 2n-ordinate 
method, (i1) the second of the alternative 4n-ordinate methods, 
(11) the 6n-ordinate method first described. 


THE ORIGIN AND PRODUCTION OF “CORRUGATION” 
OF TRAMWAY RAILS.* 


BY W. WORBY BEAUMONT. 


Summary.—'The author calla attention to the various stresses which 
are set up in free flat bars of iron and steel when subjected to rolling 
or hammering, and that this originates on the upper surface of the 
rail a condition of intense compressive stress, tending to produce c 
modification of form. The results of tests made on the СС 
tramways and other systems are given. 


Few of the phenomena of the behaviour of materials employed 
in tramway construction have given rise to so much enquiry, 8ресша 
tion and diversity of opinion in the last few years as the phenomenon 
known as '* corrugation " of tramway rails. | : 

The rapid spread of its occurrence in nearly all towns with heavy 
tramway service has directed anxious attention to the discover) 


ee Е * 
* Paper read before Section 9 (Enginoering) of the British 
Association at Portsmouth. : 


«| 


| It is, however, one which in a marked degree demands the patient 
-application of the attributes of both, and in this Paper I may repeat 


. an early limit, as it sooner exceeds the limit of cohesion between the 
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of its cause, and much has been written concerning it, and some | straightening cast-iron coping plates and the like if slightly curved 
experimental investigations have been made. Unfortunately, the | when taken out of the sand. 
indoor experiments have seldom been conducted with apparatus If when a bar has been bent by surface compression of one side, it 
or under conditions which simulate those of the tramway itself. be forcibly straightened, the compressive stress will be increased, 
On the other hand, the observations which have been made by | and a tensile stress impressed on the opposite side sufficient to 
many on the rails themselves have led to every possible variety of | eliminate the difference of dimension of the two sides caused by the 
interpretation of the cause of corrugation, largely because of the | compression. To remove the difference permanently the stress on 
apparent contrariety of its occurrence and non-occurrence. the uncompressed side must reach the character of strain, equally 
The author had commenced the preparation of an index to the | distributed throughout the whole length of the bar. At the same 
Papers and articles which have appeared in this and other countries | time an increase is made in the compressive stress on the rolled or 
during the past five years, but it was soon found that this would be | hammered surface. This cannot be relieved by a single pucker or 
of intolerable length, and after all of but little service. The ‘‘ Pro- | extrusion of the surface about the centre of length of the bar, as the 
ceedings " of the Institution of Civil Engineers provide abstracts of | stress 18 uniformly distributed. Hence, at distances apart (or 
Papers too numerous to mention; the Institution of Electrical | pitch), depending on the elastio and cohesive properties of the 
Engineers has dealt with the subject; the Municipal Tramway | material, there will result incipient surface crumblings or corruga- 
Association and the Tramway Congress hardly ever meet without | tions, as shown exaggerated in Fig. 3. 
dealing with the subject; the Tramways and Light Railways The bearing of this fact on the tramway or railway rail will appear 
Association Official Circular and “ Journel ” for some years has been | hereafter, but here it may be observed that the stresses in a bar 
crowded with corrugation inequalities and vagaries, and lately a | which is bent by compression of one side and caused to retain the 
Joint Committee of the two Associations—the Municipal Tramways | bent form by that resident molecular stress, is not in the same con- 
Association and the Tramways and Light Railways Association— | dition as to stress throughout its structure as a similar bar bent and 
has been working on the subject. То the proceedings of this Com- | maintained in a bent form by mechanically imposed distributed load. 


mittee the author has contributed, and had previously dealt with the 
subject elsewhere. Foreign authors have contributed largely, and poe o eec) 


a report by a Committee consisting of the managers of nine Con- г 


tinental tramway systems, one British professor of engineering and 
the secretary, was discussed at the International Tramway Congress | Tn the bar bent by compression of the material on one side there is 
molecular tensile stress immediately below the hammered surface. 


held in Brussels in 1910. | 
Опе of the recent and most useful reports on the subject (although | The compression differentiates in intensity from the surface to a 
zone or couche under tensile stress resulting from the molecular 


воте judicious analysis of the facts presented is required) has been 
cohesion which has prevented the compressed and extended surface 


prepared as a provisional report by a Committee of the technical 
department for railway construction and exploitation of Amsterdam, | from separating itself by shear. Below this, tensile stress differen- 
tiates into a neutral zone and therefrom into the compressive 


including Messrs. J. Schrooder van der Kolk, M.P., Mass Geesteranne 
and T. E. van Putten. And more recently a Paper by Herr Von | Stress which remains resident in the bar so long as it is bent by 
these internal forces. 


Borries, of much merit, has been published. 
Having given some attention to all this literature of this particular In a surface such as that of an ironplate which has been rolled 
or hammered on that surface only, the particles of the hammered 
surface are, 3s previously mentioned, restrained by cohesion of and 
with the subjacent particles, which are less and less under com- 
pression as they are remote from the compressed surface film. 

If any two points, a, b, ога, b', Fig. 4, be taken in such a surface 
film, it will be seen that all the particles round each point press 
towards it with forces proportional to some function of their respeo- 
tive distances from such points. In a line drawn from а to b, or 
а’ b', there are, therefore, equal and opposite forces tending to 
separate those points, and when their amount exceeds the elastic 
resistance of the material, deformation or crushing or crumpling 


Fic. 1. 


Ес. 2. 


engineering ailment, and being aware of the indecision that still 
exists in the minds of many upon it, the author now ventures, at 
more length and with the object of greater precision, the explanation 
he has on previous occasions attempted to convey. 

The subject has hitherto been treated mainly from the general 
point of view suggested by the practical experience of the tramway 
manager and engineer, and has seldom attracted or received the 
considered reasoning conjointly of the mechanic and the physicist. 


Fia. 4. 


the words of Mr. Н. В. A. Mallock,* and say “ it is often useful to 
have a simple, even if incomplete, theoretical treatment of a subject 
provided that the theory is correct as far as it goes, and is kept 
within bounds by comparison with actual observations." 


must occur, if change of form of that of which the surface is a part 
be restrained. If the surface be that of a deformable plate, then 
the forces are in part relieved by bending the plate in orthogonal 
directions. It is not necessary here to determine the distance 
between a and b at which any given material will reach the yielding 
point, or at which the accumulated forces will be sufficient to cause 
either the bending of a plate or give rise to destructive stresses in 
any other form of which the compressed surface is part. 

To this а return may be made later, but here it is sufficient to 
repeat that it will be dependent upon the relation between the 
elastic resistance of the material to compression and its elastio tensile 
strength and its hardness. 

In dealing with these stresses as ocourring in practice, and in such 
forms as those of a railway or tramway rail, it will be seen from the 
foregoing that the values of the stresses in orthogonal directions 
800n reach inequality, because while they become cumulative in the 
direction of length of the rail, the distance transversely separating 
the points а and b earlier reach the limits of dimensions at which the 
forces can arise, because relief of the stresses is found in lateral 
deformation or detrusion at the rail edges, as in Fig. 5. 

There is a further view of the physical conditions to be considered, 
which under the mechanical conditions of the rolling of a wheel on 


In a surface of а homogeneous solid under compressive stress in 
orthogonal directions in the plane of the surface, every particle tends 
to cause every particle surrounding it to recede in every direction. 

If one surface of a free flat bar of steel or iron. as Fig. 1, be rolled 
Or hammered, the material of that surface is subjected to а com- 
pressive stress, Of this stress it is relieved in the direction of length 
of the bar so far as the stress is no greater than that which is neces- 
sary to bend the bar, and cause it to keep the bent form of Fig. 2, 

If of wrought iron, the molecular surface stress will in part be 
relieved by flow of the material or detrusion along the edges of the 
hammered surface, and the longitudinal bending be less than if the 
bar be of rail steel. in which the detrusion will be less, 

If of cast iron, the surface compressive stress will accumulate and 
the bar will be bent by it; but the accumulation of stress reaches 


ee d subjacent material The result is that, with cast 
Е п, n ace crumbling occurs and limits stress accumulation, It 
oes, however, become suflicient to permit its use as a means of 


+“ Proc." Inst. Civ. Eng., Vol. CLXXVIII., 1909. 
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the plane surface of a rail under pressure greater than or approach- 
ing its elastic resistance gives rise to that which results in what is 
known as corrugation. 

A loaded circular surface, as of a roller or wheel resting upon a 
deformable straight plane surface, has but a line contact with that 
surface until either or both the circular and flat surfaces of contact 
are so deformed by loading the roller as to increase the area of 
contact. The deformation will continue until the resistance to 
deformation equals the force producing it. If the materials of the 
two surfaces be equally resistant, the circular surface will be flattened 
and the flat surface will be depressed or indented. If the roller be 
of the more resistant material, the deformation may be chieflv in the 
material of the flat surface. If the roller be made to roll along the 
surface which it can so deform it presses before it a wave of deforma- 
tion. The depression giving rise to this wave may (as in the case 
of the tramcar wheels and rails) approach or exceed the limit of 
elastic deformation of the materiel of the rail. When this is the case, 
continuation of the movement of the roller upon the surface demands 


the translation of the crest of the wave, and this would involve the 
destruction of the cohesion between the rolled compressed surface wave 
crest and the material supporting it and of which it is a part. The 
result, therefore, is that tensile stress arises part passu with the wave 
formation between the wave particle and the subjacent particle of 
the material supporting it, and the point is reached at which the 
tensile resistance to the increase of the wave height prevents further 
increase. The roller then must rise upon the minute crest, and in 
doing this with its heavy load upon the extremely small area com- 
presses it to extreme hardness. 

The roller (wheel) in its continued progress repeats the process and 
continuously adds to the rearward dimensions of the hardened spot. 

The foregoing then shows that the rolling and hammering of the 
upper surfaces of a rail originate a condition of intense compressive 
stress, the elimination of which produces, or tends to produce, 
modification of form. It also shows that areas of maximum com- 
pression are originated at points separated by distances which are 
determined mainly by the relation between compression resistance 
and elastic strength of the material rolled, but in part by the relative 
hardness of the roller and rail and by the mechanical conditions 
which affect the area of the roller and rail contact. 


=, 


Fig. 6.—AREA OF CONTACT OF TRAMCAR WHEELS ON RAILS. 
_ (Experimental Apparatus.) 


The area of contact of hard tyre tramway wheels on steel rails 
is very small—is less than on ordinary railway wheels. On the latter 
it has been found to vary, with wheels 4 ft. 6 in. tu 5 ft. in diameter, 
and carrying a steadily applied static load of from 12,000 Ib. to 
14,000 1b. per wheel, from 66,000 lb. to 48,000 1b. per square inch 
of contact area. The minimum and maximum arevs of a larger 
number of observations gave loads per square inch of contact area 
of from 26,607 lb. to 85,961 1b. This, however, was the minimum 
pressure, as it was taken with engines standing on a level rail and 
the wheel gently lowered on to it. With an engine moving at speed 
and healing over as on curves, this pressure would be much greater. 
It must further be noted that the central part of the area of contact 
would be much more severely pressed than the borders of the area. 

By the courtesy of Mr. A. L. C. Fell, M.I. E. E., the author has been 
enabled to give measurements made at his request of the pressure 
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of the wheels of a standing car on rails of standard type. These 
measurements were made by loading the axles of the larger and the 
smaller wheels of the bogie of one of the large standard London 
County Council double-bogie trucks. 

For the purpose of the experiments, a sling was made as shown in 
the diagram Fig. 6. This consisted of flat bars to which were bolted 
three pieces of timber on which the load was placed. The rails were 
carefully cleaned and the wheels turned to the correct standard taper, 
but with a finer cut than that usually adopted in practice. 

The load used was аз follows in each case :— 


Driving wheels, $1 in. diameter, 6 tons. 
Pony wheels, 21-56 in. diameter, 3-25 tons. 


These weights approximate closely to the actual weights on a 
standard bogie car when loaded. 

The wheel on the side marked A, see Fig. 6, was on the rail where 
it was continuously supported. On the side marked B the wheel 
rested immediately above the centre of a pier 14 in. wide, where 
the rail was not quite so rigidly carried. The diagrams obtained, 
marked 1 in Fig. 7, were slightly larger on this side. 

The rails showed very little sign of wear, and the experiments 
were made at the end of а shop which has not been very much used. 
At each end of the axle a guide bracket was fixed to the ground, as 
shown in Fig. 6; between these brackets and the axle journal taper 
pieces of wood were fixed to prevent lateral movement. 

The axle was lifted at the extreme end by means of a jack, and 
lowered carefully on a piece of tissue paper on thin carbon paper 
placed on the rail under the wheel. The impressions made are shown 
by the diagrams herewith (see Fig. 7). 

The rails were of British standard hardness, and the tyres were 
manufactured to specification, for the following extract from which 
the author is indebted to Mr. Fell. 


2 1 2 
| 2 
AREA 0:30" 
AREA 0-070 | AREA O-050" 
| AREA 0-353” AREA 0:27" 
| AREA 0.307" 
1 2 
i, 1 2 
AREA 0-19" р 
AREA 0-058" AREA OM 
| LZ 0:057" ARA DOS 
AREA О AREA 0-046* AREA 0 28^ 
12 
PONY WHEELS. DRIVING WHEELS. 
A. B. A. B. 
U670 Average of 3 0050 0:355 Average of 4 030i 
0-058 0-057 0-300 т 
0-050 0:046 0:230 921 
B 0280 020 
3/0-178 3/153 Ре 
4/1165 4% 
те = Qu! 921-0: си 
Average 0:059 0:051 «9-951 


Average = 0:291 


Diameter of wheels 21 & ins. Diameter of wheels at A 31 ios. 
В 314 ins. 


Load on axle 3] tous. 


Load on axle 6 tons. 


* Average load over area of contact 11°96 
tons p«r sq. in. 


Fig. 7.—DiAGRAMs ОЕ CONTACT AREAS. 
Tensile strength not less than 55 and not more than 70 tons рег 


square inch, minimum elongation of 11 to 8 per cent. in 2іп., an 
of the following composition :— | 


* Average load over area of contact 31:8 tons 
рег sq, in, (static load). 


Сов раа М тоннан 0-65 to 0-75 per cent. 
uie ee NOH 0.32 " 
Manganese: Зоо о 0-6 to 0:8 , 
DulphüP оса В 0-035 » 
Phosphorus. она 0-035 ” 


Tbe tyres are thus of harder material than the rails, which have 
0-40 to 0-55 per cent. carbon. 

The areas of contact carefully measured from these diagrams are 
given on the drawings accompanying this Paper, the areas an à 
pressures given being those obtained from the smaller diagrams 
marked 2 measured on the inner edge of the black lines made by 
the carbon paper. The loads given per square inch are the average 
loads over the whole area of the diagram when the tyre had pressed 
into the rail, and tho tyre itself also microscopically deformed until 
the area of support given was obtained. The pressure per unit of 
area in the centre of the area of support would, of course, enormously 
exceed this average, and I estimate the maximum static pressure 
to be not less than 35 tons per square inch under this driving wheels. 
When the car is running at ordinary speeds the pressure would rise 
to not less than double this as impact pressure, and when the car 
runs at speed round curves, and the greater part of the load with 
the heeling over of the car is visited on the wheels on one side, the 
pressure might easily reach at least 100 tons per square inch. 
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On the pony wheels the average pressure of the whole area of 
contact under static loads reached 31-8 tons per square inch. The 
maximum pressure in the centre of area of contact was probably not 
less than 50 tons. This, with the car running at ordinary speeds, 
would probablv reach 90 tons per square inch, and when running at 
speed round curves and the car heeling over во that the greater part 
of the load rested on the wheels on one side, the maximum pressure 
would probably reach 120 tons per square inch. 

It is clear, then, that the pressure per unit of area much exceeds 
the limit of elastic compression of the material of the average rail, 
and that flow or deformation would occur were it not that the area 
pressed is supported by the surrounding material and held encastrée, 
so that flow cannot occur. One result of this is the detrusion of 
one or of both the rail edges, ав shown by Fig. 5, by which cumulative 
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Fic. 8.—LEEpS CITY TRAMWAYS.—PARK LANE. 


38 ft. 6 in. past pole 20. Outgoing track. Outer rail, Straight track, Down gradient 
lin 70. Pitch of corrugations, 2in. In use 10 years, Section No. 6, L.S. W. 


disruptive forces are in part dissipated and the extruded material 
on the groove edge of the tread is removed by the car wheel flanges. 


. Another result is corrugation, and a third is the minute crumbling 


and pitting of the rolled surfaco. 

Under some circumstances and conditions corrugations may 
decrease аз the raised hardened surfaces approach by lengthening ; 
&nd as corrugation and the surface become more uniform by the 
removal of surface material by crumbling or minute flaking, especially 
of the harder rails with up to 0-66 of carbon, which best resist the 
causes of corrugation. The removal of corrugations, however, by 
grinding only prepares the rail surface for quick recommencement 


of corrugation or for lengthening the hardened part of the corru- 


gations. 

If the preceding be accepted as the origin and production of cor- 
rugation, then the question remains, What are the remedies ? The 
mechanical originating conditions being the weight on the wheels 
and the increase of that weight, more especially on outside curves 
by car heeling at the higher speeds, then :— 

The first and most effective remedy is the reduction of the great 
destructive weight on the wheels of the modern car. 

The second is the use of larger wheels than can be used with the 
present design of car. 

The third is the maintenance of moderate speeds ; of much lower 
speeds than are common on curves even those of large radius, and 
moderate speeds on lines that may be classed as straight, but which 
have such departure from straightness as will encourage boxing or 
wandering of the cars from side to side. 

Fourthly, the use of harder rails than the hardest at present 
employed. 

The reduction of weight is possible, the reduction of speed is 
possible, the use of larger wheels is possible with future cars, and the 
use of harder or more resistant rail materials may be possible, but 
they would have to be produced bv methods more costly than those 
now adopted. The remedies will involve modifications in the views 
at present prevalent ав to the place, purpose and working of tramway 
services ; but even the most ardent advocates of tramway ubiquity 
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Fic. 9.—On MripnAND RaAlILWAY.—SHEFFIELD. 
Btraight track, Falling gradient of 1 in 100. 


will ultimately be constrained to admit that tramways, like all other 
things that have and offer desirable ends and convenience, have also 
their economic and expediency limita. 


ADDENDUM. 


The occurrence of corrugation of electric tramway rails, as re- 
corded by many tramway engineers and managers, and as found by 
my own observations extending over some years at home and abroad, 
is everywhere associated with th» following broad generalisations 
of facts :— 

1. That it occurs on straight lines and on curves. 

2. That it is most prevalent and generally commences on curves 
of large radius—flat curves. 

3. That it never or rarely occurs on curves of small radius—e.g., 
from 40 ft. to 80 ft. 

4. That on hills, and especially on slight gradients, it is most 
prevalent on the down line. 

5. That its occurrence as to date or length of time after laying 
the rails varies broadly with (a) the position of the rail on straight 
or flat curve or down gradient, (b) the frequency of the service, (c). 
the mechanical properties and composition of the rails, as shown 
by more or less outer edge detrusion. 


6. That it occurs with all types of truck. | 
7. That it is most prevalent where the speeds are highest. 
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The genera! appearance of corrugated rails 18 known to all who are 
interested in the subject, and photographs showing corrugations 
in various stages of growth in many towns might be shown. The 
author is enabled, by the eourtesy of Mr. J. B. Hamilton, general 
manager of the Leeds tramways, to show photographs of three seta of 
33 rails in that city. These photographs show rails which have been 
in use from 4 to 13 years on straight track. "Those which have been 
in use 13 yearsare on the level, those of 10 years (see Fig. 8) are on 
a gradient of 1 in 70, and those which have been in use four years 
are on & gradient of | in 50. 

A small photograph, Fig. 9, is exhibited of a rail in a straight piece 
of track on the Midland Railway, Sheffield, on a falling gradient of 
1 іп 100. This shows a much worn rail, with the bright hard spots 
about the centre of the tread, and shows that what is called corruga- 
tion is not confined as to nature of origin or production to street 
tramway rails, although it is necessarily much more general and 
eevere on tramways and other rails where heavy vehicles with small 
wheels and high speeds are used, as, for example, on some of our tube 
lines and the Metropolitan of Paris. 


RECENT DEVELOPMENTS IN RADIO-TELEGRAPHY.* 


BY G. W. O. HOWE, M.SC. 


Summary.—The author first discusses the difficulties experienced 
in wirelees transmission due to interferences, atmospheric disturb- 
ances, &c. He then considera recent developments for minimising 
such interference and improving the conditions, dealing firstly with the 
transmitting apparatus, and secondly with the receiving apparatus. 


During the last two or three years the number of radio-telegraphic 
installations has increased enormously both on land and sea. This 
increase has not been due so much to any new discovery or striking 
improvement as to several instances in which radio-telegraphy pre- 
vented what might otherwise have been terrible calamities at 
sea. 

The total number of ships of the mercantile marine fitted with 
Marconi apparatus at the end of 1907, that is, after seven years of 
development, was 140; at the end of 1908 t.e number was 220; at 
the end of 1909 it was 330, while at tke close of last year it had risen 
to 510. In addition to the mercantile marine, practically every ship 
in the British navy has been fitted with Marconi apparatus. 

The Telefunken Company, of Berlin, carried out 106 installations 
last year, bringing the total number of stations using their apparatus 
up to nearly 1,000. About 500 of these are warships, principally 
German and Russian, while 100 are portable military sets. Exclud- 
ing German boats, only 13 ships of the mercantile marine are fitted 
with Telefunken apparatur. 

Marconi's earliest experiments were made in 1895-1896 and now, 
after 15 years, every passenger ship of any magnitude has its wireless 
installation a8 a matter of course. There is every indication that 
very soon practically every ship will be so equipped. Some of the 
trawlers of the North Sea fishing fleet have recently been fitted with 
Telefunken apparatus with a range of about 100 miles. These boats 
receive the weather reporta sent out daily from the coast stations 
and are thus able to warn the fleet of approaching storms. 

Ав was recently pointed out by Mr. Bradfield of the Marconi Com- 
pany the increase in the number of installations will probably be 
cumulative, since each installation on land or sea increases the value 
of the service to every ship making use of it. There is, however, 
another aspect to which attention should be drawn, and that is, that 
the troubles due to interference between stations working simul- 
tancously will also increase cumulatively. These troubles promise 
to become of the gravest importance in the immediate future. 

Before one can appreciate the recent developments in the appa- 
ratus, one must know something of the difficulties experienced in 
carrying on radio-telegraphic communication. The nature of the 
telegraphic service which may be required of a station is very varied. 
A station may have to work with only one other station and never 
send to, or receive from, any other. This is practically the case with 
the trans-Atlantic stations. A station may correspond with a limited 
number of stations with definite and well-known characteristics as 
in the case of the mail-boats running between England and the Con- 

tinent. On the other hand, a station may have to work with all 
comers. 

One can easily see that apparatus which might be eminently suit- 
able in one case would be very unsuitable in the other. Stations in 
the first category can use uncommon wave-lengths and thus free 
themselves, to a large extent, from interference from other stations, 
besides being able to use a large amount of power without causing 
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interference. The Marconi trans-Atlantic stations in Ireland and 
Nova Scotia use a wave-length of over 6,000 metres (50,000 c, per 
second) and are thus free from disturbance from ships which gene- 
rally use 300 to 600 metres. 


Stations of the third class, on the other hind, should be able to 
call, or be called up by, ships or land stations, fitted with any make 
of apparatus covering a wide range of frequency. 

_ То appreciate the difficulties due to interferences one his only to 
consider a station on the Kentish coast, with half-a-dozen ships 
within range all wishing to communicate with the coast station. 
They can only communicate one at a time, and each operator natu- 
rally tries to “ catch the speaker's eye," which in this case is the 
coast operator's ear, bv calling often and loudly, notwithstanding 
any regulations to the contrary. The same thing may be going on 
at other coast stations on both sides of the Channel. In addition to 
this we have English and French warships and dockyards working . 
at the same time. If every station or every ship had a different 
wave-length it might be possible to tune the others out to a certain 
extent, but for the sake of uniformity and convenience in working, 
the majority of stations hive about the sime wave-length, so that 
when one is tuned to the desired station, one is also tuned to the dis- 


| turbing stations. The result is that one station tries to shout the other 


down and the successful working of all the stations is greatly hin- 
dered. At the City and Guilds College in South Kensington one of 
the aerials is a single wire 260 ft. high and with this one can some- 
times hear half-a-dozen stations sending simultaneously at approxi- 
mately the same wave-length, making it absolutely impossille to 
read any one of them. 

Apart from all this, there are the atmospheric disturbances, which 
vary very much from time to time. One station receiving from 
another a thousand miles away will certainly hear every lightning 
flash over a large part of the earth's surface. These atmospheric 
disturbances are often strong enough 
to make working impossible over any 
but very short distances, even when the 
weather conditions locally look ideal. 

Whether one can receive or not in 
spite of these atmospheric disturbances 
depends on the loudness and nature of 
the signals, во that one can become 
more and more independent of the 
atmospheric conditions by increasing 
the power employed and by making 
the signals easily distinguishable from 
the sounds caused by the disturbances. IL 

Recent developments in the sending 
apparatus have been largely directed 
towards obtaining freedom from inter- 
ference. This has been sought in two 
ways: Firstly, by sending out well- 
sustained trains of waves of one definite 
frequency, giving sharper tuning, and 
secondly, by giving the signals a high 
musical pitch, easily distinguished from 
the crackling noises caused by atmospheric disturbances and also 
from other stations hiving notes of a different pitch. The spark- 
gap must be so designed that these characteristics are retained 
when very large powers are emploved. А spark-gap may work 
excellently when the power is small, but fail entirely when the 
power is increased. Absolute reliability and constancy are of far 
greater importance than efficiency, although any improvement 
the latter is to be welcomed, not so much for the saving of power 38 
for the reduction in size and cost of the apparatus. 


Fig. 1 may be taken to represent diagrammatically the gending 
apparatus of almost every system, by whatever name it may be called. 
In all except the smallest installations, the sparking coil with hammer 
or mercury break has been replaced by an ordinary power trans- 
former supplied with alternating current, as shown in the figure. 
The coils 14, L, constitute an air-core Tesla transformer of few turns. 
It is sometimes connected as an auto-transformer, i.e., with a single 
winding tapped ой at different points, but this alters nothing so far 
аз the principle is concerned. И coil L, is far removed from coil L,, 
each discharge of the condenser K across the gap G will cause в 
damped oscillation in the primary circuit СКІ, as shown in Fig. 2. 
The rapid damping is mainly due to the dissipation of energy in the 
spark-gap. ‘The time. T, of a complete oscillation depends only on 
К and L, and is usually about 1/500,000 second, corresponding to 2 
wave-length in space of 600 metres. АН the energy stored in the 
condenser at the moment of breakdown is dissipated as heat in the 
gap and in the remainder of the oscillatory circuit. lt is seen that 
the oscillatory disturbance caused by one spark lasta about, 1/50,000 
second. Nothing further happens unti] the condenser is charged UP 
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TEN to the same potential difference as before. If the gap is made so | whether it be tuned to 400, 600 or 800 metres or any other inter- 


A long that the spark can only just jump it, the next spark may not | mediate wave-length. 

NI oceur until several half-cycles of the alternating supply have passed, In Figs. 9 and 10 are plotted the currents in the receiving apparatus 
the voltage across the secondary of the power transformer gradually | as its natural frequency is varied. The two figures refer to different, 

in building up due to resonance. This resonance is obtained by adjust- | installations; in each case а series of curves is given for diffcrent 

pon ing the speed of the alternating-current generator. The result will | degrecs of coupling between the coils L, and L.. With the ordinary 


be that, with an alternating-current supply of 50 cycles per second, | spark- gap it is obviously impossible to increase the coupling much 
m the sparks may occur at intervals of 1/20 to 1/30 second (Fig. 2). | above 7 or 8 per cent. without sacrificing sharpness of tuning and 
This is the method which was largely used two” or three years ago and | thus causing undue interference with stations working at other wave- 


, which is still used by tho Eiffel Tower and many other stations. lengths. Apart from the question of interference, there is little 
к ы length - 600 metres 6 
bus T = 1/500,000 second Tightly 
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Ee Fig, 2.—SENDING WITH 30 SPARKS PER SECOND. 
ae The duration of a Morse dot is about one-t wentieth of a second. 


Fig 9.—SENDING ON FIVE-WIRE AERIAL, USING SMALL sane Соп, AND 
PLAIN GAP WITHOUT AIR BLAST. 


increase of efficiency to be obtained by increasing the coupling 
bevond this value. 

These are the conditions under which the majority of stations are 
working at the present time, but during the last three or four vears 
a great amount of research; work has been done with the object of 
improving these conditions. 

In Fig. 19 it will be noticed that when the coupling is tight, the 


И the coil L,. which with the aerial constitutes an oscillatory cir- 
cuit of the same frequency аз the circuit GKL,, is loosely coupled 
with th» coil L, so that about 5 per cent. of the magnetic flux of L, 
links L,, a part of the oscillating energy will be transferred to the 
aeríal and there partly radiated out into space and partly dissipated 
in the aerial, coil, and earth connection. The oscillogram (Fig. 3) 
shows the nature of the primary and aerial currents accompanying 

cach spark. Owing to the loose coupling between L, and L, the | aerial oscillation contains waves of three different. frequencies, one 
А of energy Is very slow and the major portion is still dis- high and one low, corresponding to the constituents of the beats, and 
11 sipated in the spark-gap. From experiments made at the City and one of the natural frequency of the aerial alone. This shows that 
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Guilds College it has been found that under the most favourable cir- | auring a part of the time tho aerial oscillated freel v. uncoupled from 
cumstances 30 per cent. of the primary energy can be transferred to | the primary circuit. The reason for this сап he seen from the oscillo- 
the aerial. If the transfer of primary energy to the aerial is hastened | gram. Fig.6. In the experiment to which Fig. 10 refers, the spark- 
by increasing the mutual inductance between L, and L}, the energy | gap was exposed to an air-blast, so that whenever the amplitude of 
surges рак ards and forwards between the two circuits and gives us the current in the primary oscillating circuit was small. there was a 
the phenomenon of beats. The oscillograms (Figs. 4 and 5) show the | tendency for the air-blast to remove the column of hot air and metal- 
nature of the primary and aerial durene as the coupling is increased. | lie vapour and thus to extinguish the spark. This will obviously 
Instead of a wave of one definite length, say 600 metres, a pulsating | occur at à moment when all the energy is oscillating in the aerial and 
oscillation is sent out, which may be looked upon as made up of two | will prevent it surging back into the primary circuit. "The aerial will 
ordinary damped waves with 'engths of, вау. 500 and 700 metres. | now continue to oscillate at its natural frequency until the energy is 
Thi: wil! be received mosi ^qually well on the receiving aerial! all radiated or dissipated. In Fig. 10 not only was there an air- blast 


ID 


856 


THE ELECTRICIAN, SEPTEMBER 8, 1911. 


but the electrodes were comparatively large and the spark-gap short, 
so that no part of the spark was far removed from the large maas of 
cold metal tending to condense the metallic vapour and thus lower 
the conductivity of the spark. 

This quenching of the spark was discovered in 1906 by Prof. Max 
Wien and was afterwards taken up by the Telefunken Company, who 
have evolved a form of spark-gap in which the quenching is very 
effective. With this gap the primary and aerial currents will be as 
shown in the oscillogram, Fig. 7. The gap acts ава very quick-acting 
minimum-current cut-out, and opens the primary oscillating circuit 
at the first opportunity, viz., when all the energy has been transferred 
to the aerial. The time during which the two circuits are coupled is 
very short, the energy wasted in the spark-gap is reduced, and the 
major portion of the energy oscillates freely in the aerial and is radi- 
ated as а damped train of waves at its natural frequency. In this 
way it is claimed that 75 per cent. of the output of the alternator is 
transferred to the aerial. 

It is obviously advantageous to shorten the duration of the spark 
as much as possible by tightening the coupling between the coils L, 
and L,, and thus hastening the transfer of energy to the aerial. If 
this be overdone, however, the gap will fail to quench at the first 
minimum and we may get the conditions shown in Fig. 8, or even 
Fig. 6, with a great loss both in efficiency and sharpness of tuning. 

Wien first obtained quenching by the use of very short spark-gaps, 
and this is the method which the Telefunken Company has adopted, 
although other methods have since been discovered. The spark is 
made to occur between the parallel faces of discs of copper or silver 
placed about 1/100 in. apart, the discs being separated by thin annular 
rings of mica which also serve to shut the sparking spaces off from the 
air. The number of these discs in series depends on the voltage and 
power required. This form of gap is undoubtedly complicated and 
expensive, not only in first cost but also in subsequent up-keep. 
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Those who have picked up the time signals and weather reports sent 
out daily from Norddeich near Bremerhzven will have noticed that 
elthough the signals are very clear and easily distinguished from 
extraneous sounds, they often decrease in loudness after working for 
some time, and have been known to fail altogether for a few scconds 
in spite of the efforts of the operator. This may have been due. of 
course, to some exceptional cause not connected with the gap, but 
it is almost what one would expect when using such minute gaps as 
1/100 of an inch. И seems therefore, at present, that the increased 
cfliciency due to the quenched spark is obtained by the sacrifice, to 
a certain extent, of reliability and simplicity. 

Turning now to the receiving apparatus, we find that the filings 
echerer has practically disappeared. Tho reception of the signals 
is now always aural. The detectors now employed in conjunction 
with a telephone receiver are not only much more sensitive than the 
filings coherer operating a Morse inker, but enable the operator to 
discriminate between the signals being sent to him and the various 
disturbances picked up by the aerial, which, as we have already seen, 
is а matter of ever-increasing importance. 

The magnetic detector used by the Marconi Company is ideal in its 
simplicity and reliability, but is not so sensitive as the electrolytic or 
the mineral contact detector. The Telefunken Company hive re- 
cently given up the electrolytic detector in favour of a detector of 
the latter type. Another type of detector used to a certain extent 
js tho Fleming valve, which combines extreme sensitiveness with 
comparative simplicity and reliability. 


Although there are many ways of arranging the recciver connections, 
Fig. 11 may be taken es typical of the usual arrangements when using 
а mineral contact detector. The high-frequency oscillation picked 
up by the aerial is transferred by means of tho oscillation trans- 
former L} L, to the tuned oscillatory circuit KL,. Shunted across 
the condenser is the detector—consisting simply of a piece of zincite 
in contact with a piece of pyrites—together with the telephone re- . 
ceiver of several thousand ohms resistance. The telephone is shunted 
with a condenser, which must hive such a capacity that it acts as а 
conductor to the high-frequency oscillations enabling them to pass 
through the detector without passing through the highly inductive 
telephone receiver, but as an insulator to currents of telephonic fre- 
quency, thus forcing them to pass through the telephone. 

Fig. 12 explains the various stages from the 
alternating-current supply of the sending appa- 


Aerial ratus to the currents in the telephone receiver. 
Each spark causes a wave-train, and each wave 
train causes 2 momentary heating of the point of 
contact of the detector. (In the figure the dura- 
tion of the wave-trein has been greatly exagger- 
ated.) This will cause а momentary variation in 
the contact resistance and will also produce a 
thermal E.M.F., with the result that a momentary 

current passes through the telephone or, 
if, asis sometimes found advantageous, 
Ly L, K a steady current is maintained through 
Py the telephone by means of the cell B, 
2t. this Steady current will suffer à momen- 
tary variation. 
Thus each spark gives an impulse 
T to the telephone diaphragm and tle 
== B pitch and nature of the note heard 
Е іп the telephone receiver will depend 
Fia. 1]. 


entirely on the frequency and regu- 
larity of the sparks. It is here 
that one of the greatest improvements h:s taken place. Until 
recently the sparks followed one another so slowly or so irregularly 
that the sound heard in the telephone could not be called a note but 
was merely a crackling noise. A great number of stations are still 
working in this way, and the signals they send out are very difficult to 
distinguish from atmospheric disturbances and other extraneous 
noises. It is now realised, however, that by giving the signals a pure 
musical note of high pitch, they can be readily heard and distinguished 
above comp2ratively loud aimospheric disturbances and in spite of 
interference from other stations, unless these stations h*»ppen to 
be working with a note of the same pitch. , 

Another very important point in this connection is the great m- 
crease in the sensitiveness of the telephone receiver as the pitch of th 
note is increased. 
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asary to make 
the врохкз follow one another rapidly and with great regularity. 
When sending at a speed of 20 words per minute, the duration of : 
dot will be about 1/20 of a second, so that with a spark frequency © 
30 per second the dot will consist of one, or at th» most, two 5p ks, 
whereas with a spark frequency of 1,000 per second, the dot will con 
sist of 50 sparks. The former was quite cnough to actuate a filings 
coherer, but would merely cause a blow on the telephone diaphragm. 
whereas the latter would give a short piping note in the receiver: E 
By increasing the alternating supply voltage or by shortening | 
spark-gap, a large number of sparks can be made to occur during cac 


To produce a musical notc of high pitch it is nece 
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huf-evele. but they will occur too irregularly to produce a musica! 
note unless steps are taken to make the sparks occur at regular 
intervals. ‘This can be done by replacing the stationary gap by two 
dises revolving at high speed, the rims of the dises being provided 
with projecting knobs between which the sparks jump. 

The simp! test way of obtaining 1.000 sparks per second with great 
regularity is to use an alternator giving 500 eveles per second and 
to edjust the voltage until th» gap breaks down once every half- 
evele as shown in Fig. 12. То ensure regularity tho gap must be kept 
cool and the after-effects of each spark quickly removed. With the 
ordinary stationary gap this can be done by means of an air-blast, 
but with the Marconi revolving discs the air-blast will hardly be 
necessary. In the new Telefunken gap the quenching action, which 
we have already considered, his to extinguish the spark 1/200,000 
second after it has jumped, so that after 1/1,000 second the gap 
should hive lost all traces of the spark. The quenching action his 
thus to play a double part, the first affecting the nature of each spark 
and the resultant oscillation, and the second affecting the regular 
succession of sparks. 

One of the most recent developments, although hardly vet beyond 
the experimental stage. is the introduction of the telephone relay. 
By placing one of the tclephone relavs, recently invented by Mr. 
S.C. Brown, between the detector and the telephone recciver, signals 
which are otherwise quite inaudible can be easily read. The Tele- 
funken Company has recently experimented with an apparatus 
somewhat similar in principle and known as a tone augmenter. 

The distances over which communication can be maintained with 
a given supply of power depends on the height and size of the aerial, 
on the nature of the intervening country and on the {уро of detector 
emploved. 

А safe guarantee under very unfavourable conditions is about 50 
miles per kilowatt of alternator output but with favourable con- 
ditions and sensitive apparetus, distances of over 500 miles per kilo- 
watt have been covered. 

Practically all the radio-te'egrephic epparatus working commer- 
cially or being installed at the present time 13 based on the principles 
which we hive considered. With the exception of the spark-gap and 
the detector employed. the differences ere non-essential. No men- 
tion his been made of the generation of undamped waves by means 
of ares, as this system цз not vet mad» the revolutionary ch inges in 
redio-telegraphy which many anticip sted, 


A NEW TREATMENT FOR PREVENTING SCALE IN 
BOILERS." 


BY T. R. DUGGAN, 


It is not quite known why, in the generation of steam, certain salts 
of calcium and magnesium form hard crusts or scale, All engineers 
try to minimise this evil, knowing that } in. thickness of seate means 
a loss of about 20 per cent.. ] in. equals a loss of 40 per cent., «nd 3 
of scale g loss of about 50 per cent. of he? 

After me ny triels, Brandes has deid an appairatus—"' The 
Luminztor "—w hich so chenges water allowed to flow over it that 
when used in stexm boilers little scale is deposited, old scale is softened 
and detached from the plates, and the precipitable salts are deposited 
as powder. I should hesitate to offer this for serious consideretion 
were there not men of repute and integrity who эуе proved it in 
practice, as well аз severa! plants working successfully in this country. 

The trestment consists in e! owing water to run down an aluminium 
plate of speciel dimensions, with corrugstions of a pertieuler size, 
accordiug to the chsracter of the weter to be ео It is only 
necessary to brush the channels well to keep them cle. 

Storege tonks and muins, if fer from the boiler, mast be costed 
Witha non-conducting кашы bituminous Vernish will dc— 
and the weter must reach the boiler as soon after trostmont as pas- 
sible. In any case, to get the maximum effect. the water must be 
used within seven devs of its trextmont. 

The theory of th? action of the © Luminator " is thst. by the pis- 
Mge of water over the metal channe!s at certain speeds è curreat of 
electricity is induced. the water being negative and plates positive, 
end a kind of ionisation of the salts takes place, which makes them 
fall out in an amorphous form; at the same time aluminium is by 
friction and electries! action abraded from the surface оз colloids! 
aluminium, which after a time is changed in the water. The best 
results are obtained when the ** Luminator " is facing cither north or 

south and exposed to direct light ; in the dark the app2ratus almost 
ceases to work. 

Ti he section within a steam generator is somewhat obscure. but in all 


ж Abstr, ict, from the ss Journal’ ' of the Society of Chemie Al Industry, " 
а Paper read at the Chemists’ Club, New York, 


probability the colloids! aluminium ects as а series of nuclei or active 
centres for the evolution of carbon Шы: and is crystallisation of 
salts, while the aluminium particles also combine w ith the dissolved 
oxygen of the water, and so deoxidise 1t. As corrosion of boiler 
plates is supposed to be caused by the presence of free oxygen in the 
water, this action should diminish the corrosion of boilers ; such is 
found in practice to be the csse. For instance, a boiler which was 
usually red with ferric oxide at the steam and water line, a belt of 
ahout 12 in. wide became ригр!е black like new plates efter using 
water treated bv this process. This action is not contined to the 
steam and water junction, but goes on all over the boiler until it 
hecomes coated with a smooth adherent semi-metallic coating of 
magnetic oxide of iron, which seems to prevent centres of ervstallisa- 
tion upon the plates and precipitates the salts as a powder. 


DISCUSSION. 


Mr. W. А. CONVERSE said that it seemed to be generally agreed that the 
change effected by the " Luminator " was physical and not chemical. 
The water, before and after treatment, showed no difference upon analy- 
sis, but, upon boiling, was said to show considerable difference in precipi- 
tation. He had himself examined samples before and after treatment 
and could not tind any difference. 

Mr. F. B. HERRESHOF said that an experiment was tried with a feed 
water heater made in Boston some 15 or 20 years аро. It had a coil with 
а larg» surface exposed, so that the temperature of the feed was brought 
up to nearly 300°F. It was assumed that sulphate of lime would sepa- 
rate out at about 300°F., and it was claimed by the makers that all the 
carbonate would separato out. "There were about 5 grains to the gallon of 

carbonate, as well as sulphate, and analysis showed that none of tho 
carbonate was separated. Thus, at even that high temperature, the 
presence of carbonic acid which could not get away kept the calcium 

carbonat in solution; but calcium sulphate, if present in large enough 
amount, separated out. In a steam boiler the conditions were different, 

because the steam evolved swept away th? carbonic acid as fast as it was 
disengaged from the bicarbonate ; and the insoluble carbonate of lime, 

probably at first a fine powder. began to crystallise and form scale on 
parts of the boiler. Calcium sulphate was soluble in 400 parts of cold 
water: but at high temperatures, such as 300°F., it probably became 
dehydrated to a certain extent —at any rate it deposited on the tubes and 
parts of the boiler that became heated. ‘The tlues and crowns of boilers 
were hotter than the water, and it was there that calcium sulphate be- 
cam? attached as a very hard scale. How was this electric influence on a 
small scale to prevent calcium bicarbonate from decomposing at that 
temperature ; or the carbonic acid from being swept out by the steam ? 
How could it prevent calcium р from d»composing when heated to 
а high temperature and forming scale ? 

Mr. JEROME ALEXANDER said that tho fact that metals dissolved in 

water in the colloidal condition had long been known. In this particular 
case, aluminium and its compounds, whatever they might be, acted sub- 
stantially as protective colloids. Tne various reactions described by 
Mr. Herreshof actually did occur; but in the presence of the aluminium 
or alumina compounds, the insoluble products separated as colloids and 
remained in suspension so that they passed out of the boiler when the 
boiler was blown off. He had never heard of а metal acting as a pro- 
tective colloid, and he doubted if the metal aluminium could so act. 

Possibly aluminium oxide might, and so prevent precipitation. There 
appeared to be по doubt as to the facts stated by Mr. Duggan, and there- 
for» one could only search for the most re oasonable explanation of them. 

It looked as if the aluminium compounds, of whatever nature they might 
b». did act as protective colloidal substances. 

Dr. Ferris said that it was a common practice in the west to put zinc 
slugs in boilers, particularly tubular ones, where the heat was princip?lly 
in the flues, to prevent the formation of seale. ‘The precipitate remained 
in powder form and could be blown out very easily. But the zine slugs 
in time dissolved. In an 80 н.р. boiler two or three zinc slugs of 2 5 Ib. 
each would disappear in a month. 

Мг. T. В. Duecan, in reply, said that a litre of water was run through 
the “ Luminator " apparatus 10 times, and another litre of the same 
water was run over an enamelled plate the same number of times. Both 
samples were then heated to SOC. for 10 or 15 minutes. The ex periment 
showed a loss of 20 per cent, of temporary hardness in the water run 
through the“ Luminator.? while the other lost about 3 percent. Aera- 
tion had nothing to do with it. There was no limit to the hardness which 
could b» treated in the apparatus. but for such hard waters as reached, 
say. 80 grains per gallon on Clarks scale; an apparatus some 20 ft. long 
would bs needed. The loss in welght of the aluminium was impossible to 
measire, it was so infinitesimal. А boiler using the 7 Luminatar’ 
should be blown off frequently, more especially in the first stages of its use, 
because old scale came off so rapidly that it accumulated at the bottom, 
and if permitted to remain there might result in burning the boiler. It 
was extraordinary what an effect the treatment had upon foaming. In 
every cas? where these machines had been used, foaming practically 
ceased, Waters containing ferrous sulphote could be treated, but ferrous 
carbonate would deposit on the aluminium plates, so they had to be con- 
tinually cleaned, making it almost impossible to treat such waters. 
Milk, when passed through the apparatus, was found to keep an extra- 
ordinarily long time; whereas the same milk, not passed through it 
coagulated and became sour quickly. The corrugations had no function 
except to increase the surface of the plate. Zine slugs were used in Great 
Britain many years ago, in marine boilers particularly, but for some un- 
known reason had been abandoned within the last 10 years. 
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SIR WILLIAM RAMSAY'S ADDRESS TO THE 
BRITISH ASSOCIATION. 


Of all the tasks that fall to the lot of a distinguished mau 
of letters or science, that of composing а Presidential 
Address to the British Association is bv no means the least 
difficult. At the best he can please only a small percentage 
of his hearers, for some will understand and disagree, while 
many will not understand and will be correspondingly dis- 
contented. Sir WiLLIAM Ramsay, on the present occasion, 
has committed himself to nothing verv deeply. but has 
touched on a variety of subjects calculated to interest that 
section of the general public which attends the British 
Association, Some of his points are, however, worthy of 
careful consideration, and not the least of these 1s to he 
found under the head of education : we refer to the evil 
of the present-day examination svstem. Unfortunately, 
it must be admitted that examinations of some kind are 
a necessity ; there is at present nothing that could ll the 
gap which would remain if examinations were abolished. 
Bad as the svstem is, however, it is, nevertheless, susceptible 
of easy improvement. The trouble is that examiners, and 
even teachers, attach too much importance to examinations, 
and very often the tests themselves are conducted by the 
wrong persons. Perhaps the most glaring example of how 
not to do it is found in what is called the “ external examia- 
tion.” A syllabus is laid down by an examining body, and 
students ате carcfully crammed in the subject-matter thereof 
for several months on end. At the conclusion of this period 
there is a final furbishing up with a text book at the very 
threshold of the examination room; then a paper of per- 
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haps ten questions, set with a view to ascertaining not how 
much a student has digested, but whether he has retained 
certain particular points. It is no exaggeration to say that 
a student who has been well taught тау stand less chance 
of success in such a test than one who has been crammed 
on the bare syllabus. 16 must be evident that a teacher, 
who has had a student working under him for two or three 
vears, knows fat more about his man than the most dis- 
tinguished exanuner can find out in a couple of hours ; vet 
the latter is the one to decide the fate of the unfortunate 
student. If Sir Упалам Ramsay will only take some steps 
towards abolishing this iniquitous svstem we feel sure he 
will not lack support. That the importance of the matter 
is being realised will be apparent from the discussion which 
took place in Section L on Friday, when it was suggested 
that application should be made for the appointment of a 
Roval Commission to consider it. | 

The next point of interest in. the Address relates to the 
positions of radium апа its descendants in the periodic 
table, in which it is suggested that allotropy may be due 
to gain or loss of electrons, accompanied. by positive or 
negative heat change. Taking as his text the disintegration 
of radium, Sir WILLIAM proceeds to descant upon the waste 
of coal which goes оп. He calls attention to the enormous 
amount of energy contained in a minute quantity of radium, 
and illustrates it by striking figures. Unfortunately, how- 
ever, the rate of liberation is far too slow to be of practical 
use, and, even if some means of accelerating 16 were dis- 
covered, then the quantity of radium available is much too 
small to have any effect on the rate at which our remaining 
coal store is being used up. Sir У\Упилам refers to the idea 
of obtaining energy from the tides, from the wind and from 
the sun, and, although this could be done. vet the amount 
would be insignificant, and, what is equally important, it 
would not pay—at all events, at present. Hence, until 
the happy дау comes when some new store of energy is 
discovered, the best thing the nation can do is to take care 
of the coal it has left. It is calculated that England has 
enough coal remaining to last her 175 years ; unless, there- 
fore, some substitute is found the prospect is not а very 
cheerful one, for the nation can no more live without coal 
than a man can live without food. The right note is struck 
when Sir Упалам Ramsay advocates the adoption of 
есопописа] methods in the use of coal. Since the store 
must be exhausted, let it be exhausted as slowly as possible ; 
if à method can be found of doing as much with a ton of coal 
as was formerly done with a ton and a quarter, lct that 
method be adopted without delay. Аз а matter of fact, 
this is exactly what has been going on for a great many 
vears, and the laissez-faire plan of leaving to self-interested 
competition the combating Gf waste " is not so ^^ laissez- 
faire " as the President might think. Strenuous endeavours 
are being made bv engineers all over the country to reduce 
coal consumption, not perhaps from a purely altruistic 
motive, but because it pays. His suggestion that electricity 
should he generated at the pits mouth and distributed at 
high pressure is a somewhat belated one; it has already 
been done, and in all probability the method will be ex- 
tended as time goes on. It must be recognised, however. 


that a point is soon reached when this plan no longer 
becomes commercially possible. Presumably, this is the 
point at which Sir WiLLIAM suggests State aid in the form 
of " loans at an easy rate of interest." We fear it will be 
а long time before апу Chancellor of the Exchequer is bold 
enough to attempt the inclusion in his Finance Bill of a 
clause to transfer a portion of the national revenue to an 
electricity supply undertaking with the object of securing 
coal to posterity. It is a magnificent idea, but we fear it is 
a long, long wav off realisation. 

Sad as it may be, it seems that the saving of coal must, 
for very many years, be left to the efforts of engineers, who 
will use their wits, not in the interests of humanity, but 
with a view to diminishing that magical item “ coal costs.” 
Of course, if the State took over the electric supply industry, 
the matter would be on an entirely different footing ; but 
we imagine that this also is not likelv to take place in 
the immediate future. 

Sir WILLIAM Ramsay has done the country а real service 
in re-calling attention to this subject. and we can only hope 
that his Address will be read with the attention it deserves, 
At all events, his warning is a timely one, and he has dis- 
charged his duty by stating the case in such a way that 
there can be no mistake about it. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN ОН, post 
free, on receipt of published price, adding 8d. for books published under 2s. Acid 
10 per cent. for abroad or for foreign books.) 


=a 


The Elements of Telephony. Ву Antutr CrotcH. (London, 1910: 
E. & Е. N. Spon.) Pp. 90. Is. Gd. net. 

Within the limits of a modest volume of 90 pages the author 
has outlined the main features of a present-day telephone svs- 
tem in a way which should enable a reader who has some little 
knowledge to start with to obtain a clear and intelligent under- 
standing of the inner workings of a modern exchange. 

The general arrangement of the book is excellent. After a 
discussion of first principles in the introductory chapter, the 
reader is led by easy stages from the simple magnetic telephone 
of Bell up to the intricacies of the large common battery ex- 
change. The text is plentifully illustrated by circuit diagrams 
and photographs of apparatus. The former, although of neces- 
sity rather small, are nevertheless very clear and show evidence 
of considerable care having been taken in their selection and 
preparation, 

In a hook of this kind one does not look for detailed descrip- 
tions of the thousand-and-one types of apparatus now 1n use, 
but rather for an explanation of the salient features of a few of 
the more important ones, with a view to bringing out the under- 
уши principles upon which their action depends and the eon- 
ditions they ave designed to meet. In this respect the author 
is particularly successful and his book can be recommended as 
eminently suitable to place m the hands of the elementary 
student to form a foundation for the more detatled knowledge 
he will afterwards acquire. H. 5. T. 
William Thomson, Lord Kelvin—His Way of Teaching Natural 


Philosophy. By D. Wirnsos. (Glasgow, 1910; J. Smith & Son.) 
Pp. 56. 28. nett, cloth; 1s. nett, paper. 


In this book the author gives his recollections of certain 
scenes in the natural philosophy class at Glasgow University 
in the early eighties, and his own personal ideas about Lord 
Kelvin's method of teaching. The images presented scem to 
us very distorted, the author and his friends forming a very 
conspicuous group in the centre. Thev seem to have belonged 
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to that. class of student which is always on the look-out to 
"show off," not infrequently with disastrous results. The 
first. chapter, on the ** metric svstem," purports to portray а 
scene in tlie class-room and illustrates the difficulties of teach- 
ing "raw material” in bulk. In the next chapter several 
happy prophecies made by Kelvin in 1884 are given. They 
illustrate how clearly he saw the lines on which progress in 
electric lighting and traction would be made. The author 
does not throw much light as to what Kelvin meant by the 
“vital principle," but he airs his knowledge of Oriental 
religions, and thinks that Kelvin must have been actuated by 
the Golden Rules. 

In the last chapter the author describes how. in a. degree 
examination on natural philosophy, he answered the last 
question 1n a way which, although correct, was more fitted for 
the pages of ©“ Punch” than for examiners’ reading. The ex- 
aminers being Scotch, and consequently being able to appre- 
ciate a joke without loss of dignity, decided that justice would 
be satisfied if the culprit had a personal interview with Sir 
William. The interview shows Sir William in a very pleasant 
light, but we are doubtful, notwithstanding the statement to 
the contrary, whether he really succeeded in making the author 
see the principle of the conservation of energy. “ Conserva- 
tion of energy was seen to he a verbal symbol of one aspect of 
what Carlyle called the * fact of facts? the living universe, 
whose ‘energy’ includes, as an insignificant item, the whole 
human race from the beginning of time. and can no more be 
measured by us than the ocean can be bottled in our labora- 
tories.” Personally, the reviewer thought that the conserva- 
tion of energy was something quite different, but still, if philo- 
sophers are willing to accept 1t in the form set forth by Mr. 
Wilson it seems a pitv to try and upset their faith. 

Elektrische Winke für Architek'en und Hausbesitzer Ву Dr. 
L. Brock and В. Zanvy. (Berlin, 1911: Julius Springer.) Pp. 
iv. +151. М.2.80. | 

Messrs. Block and Zandy have written а very interesting 
little work on electric installations generally which undoubtedly 
fulfils the title they have given it, as it certainly does contain 
a large number of useful wrinkles which should appeal not only 
to architects and householders for whom it has been mainly 
written but aloo to electric-lighting engineers in general, Of 
course, there are many points of difference between English 
and Continental installation practice which must be considered 
in using the book. Although, as pointed out by the authors 
in their introduction, the architect with a knowledge of elec- 
trical installation practice and requirements has it 1n his power 
bv making from the start suitable provision for the cable runs, 
&c., of cheapening and facilitating the arrangement and instal- 
lation of electrical wires 1n new buildings—of special importance 
in the case of buildings with ferro-concrete walls and fleors— 
this should be done by the architect. under the guidance of a 
responsible electrical engineer, not by the architect alone. It 
1: impossible for the architect to gain all the necessary know- 
ledge and experience, however well the facts are put together 
and condensed, in a single volume. The electrical engineer 
is elt her not consulied at all in far too many cases or is called 
in too late. | | | 

Chapter I. contains remarks on the Installation generally — 
position of the connections to the рр шпн runs, ЩЕ 
mains, distributing centres, Хе. It also points out the advis- 
ability of making the necessary proviston for fixing and running 
the wires in the case of concrete floors and gives methods of 
carrying this out. Chapter П. ts on electric Иааивайов. It 
deals with all the various types of incandescent and arc lamps 
i a brief but satisfactory manner, The candle-power and watt 
imption are given m a very clear tabular torm, especially 
The paragraphs on the selection of lamps, 
good. and the table for 
number of lamps required for different classes of 
rooms will also be found very instructive ; it is. of course, n 
Hefner candle-power per square metre. The illustrations 1n 
this chapter of examples of intertor illumination, both direct 
and indirect, are also very good. Staircase and shop-window 
illumination are, further, separately considered. 


СОМА 
those for arc lampe. 
the number aud candle-power, are very 
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Chapter Ш. is on electric cooking and heating. Many useful 
data will be found in it as regards the watt consumption of 
various cooking utensils. Electric power in dwellings is ex- 
plained in Chapter ТУ. It includes information and Illustra- 
tions of lifts (push-button system), ventilating fans, vacuum 
cleaners, water pumps, small charging outfits for charging 
batteries for electric automobiles, electrically-driven. refrige- 
rators, &с. Chapter V. sets forth the advantages of electrically 
driven contractors! plant and gives excellent illustrations show- 
ing how electric power can be utilised by the contractor in 
building operations in numberless ways to expedite the work 
of excavating, removal of rubbish, &e., elevating, and so on. 

The book is well and clearly written and well illustrated, and 
contains a number of useful hints; it reflects considerable 
credit upon the authors who have succeeded in setting forth the 
advantages of electric lighting and power in a simple and 
decisive manner. 


STUDIES IN LIGHT PRODUCTION.* 


ВУ В. A. HOUSTOUN, M.A., PH.D., D.SC. 
(Lecturer in. Physical Optics in the University of Glasgow.) 

Summeary.—1n these studies the author deals with the theory of ight 
production, the scope being brietly indicated by tho following contents: 
(1) The distribution of the energy in the spectrum and the measuru g of 
efficiency. (2) The importance of “ black body " radiation ard th 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame. ard 
the temperature, energy and efficiency of flames. (4) The Welsbach 
mantle and selective radiation. (3) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the are. 
(7) Temperature and energy curves of the Nernst glower. (8) Efficacy 
of the metal tilament. (9) The mercury are and its difficulties, (10) ate 
light of the future and the possibility of obtaining " cold light." 


No. 1.—THE ENERGY SPECTRUM. 

It is a commonplace that our means of producing artificial 
light are all very inefficient. What the efficiency 15 in each 
case and the circumstances on which it depends are not 
gegerally known. The information lies scattered in a number 
of different periodicals. In these studies the most Important 
facts have been collected and arranged both for the sake of 
reference and for information as to the lines future progress 13 
most hkely to take. 


Light waves carry energy with them. Every source of light 
is radiating energy, and this energy is being absorbed and con- 
verted into heat hy the objects on which the rays strike. 

If a ray of white light fall upon a prism a spectrum 15 pro 
duced. Part of the energy of the original ray is reflected at 
the surfaces of the prism, part is absorbed in the prism and the 
rest is spread over the different colours of the spectrum. Sup- 
pose that the spectrum is received on a sereen and we fix our 
attention upon that portion of it bounded by the wave-lenzths 
дапа 4--d4..— The rays, the wave-lengths of which he hetween 
Aand A4-d/, bring every second a certain amount of energy tu 
the sereen; let this amount of energy be denoted by Badh 
E, is a function of 4. The total energy arriving per second on 
the screen is / Е, dÀ, {һе integration being carried out over the 
whole spectrum. 

This function E, is very important in the theory of the 
efficiency of heht sources. and it is necessary to consider how 
the variation of Ej with 4 can be determined experimentally. 
The brightness of the different parts of the spectrum as 
estimated by the eve is of no use, for the seasitiveness of the 
суе to different colours is bv по means the same. ‘The light 
energy of the different colours must be turned into heat ang 
the quantity of heat measured. Four different instruments 
may be used for this purpose—the thermopile. the bolometer, 
the radiometer and the radiomicrometer. These instrument 
and the methods of working with them are fully described 11 


d, will be published 


* All rights reserved. These contributions, amplifi 
shortly in " The Electrician ` series. 
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Kavser's “ Spectroscopie,” Vol. I., Chapters V. and VIL, and 
in Baly's “Spectroscopy,” Chapter VIII. There is also an 
extremely important article in the publications of the Bureau 
of Standards (* Instruments and Methods of Radiometry,” 
W. W. Coblentz, Bull. Bureau of Standards, 4, p. 391, 1908) 
in which the relative advantages of the four methods are dis- 
eussed both from the literature of the subject and as a result 
of tests made by the author. The radiometer has been used 
chiefly by E. L. Nichols and his pupils in America. It and the 
radiomicrometer possess the advantage that thev do not 
require galvanometers and the disadvantage that thev cannot 
be moved during the set of observations. Here 1 shall mention 
only a few points about the thermopile and radiomicrometer, 
of which instruments good types are on the market in this 
country. (Cambridge Scientific Instrument Co.; Keiser & 
Schnudt, Berlin-Charlottenbureg.) 

The Rubens linear thermopile is made of iron and con- 
stantan wire of diameter 0-1 mm. to 0-15 mm. It has a resis- 
tance of about 4 ohms.  Constantan is an alloy consisting of 
60 per cent. Cu and 40 per cent. №. There are 20 junctions 
arranged on a length of 2 ст. for receiving the light, and, of 
course, another 20 unexposed junctions. The junctions are 
soldered with beads of silver, which are flattened into dises 
of about 1 mim. diameter, so as to present а large surface to the 
ravs. For mapping energy curves the thermopile 13 mounted 


in the telescope of a spectroscope, just behind the focal plane 
of the latter, and there are shutters in that plane for regulating 


the width of spectrum that 13 to be admitted to the thermopile. 


Wires lead from the thermopile to the galvanometer. When 
plotting an energy curve—i.e., determining the function E, — 


the source of light is focussed on the slit and а screen placed 
before the latter. The screen is then removed and the galvano- 
meter deflection noted. 
other points in the spectrum. 
do not give E, directly; the “slit width” correction must 
first of all be made. | 
the prism is not normal, the range of wave-lengths falling on 


the thermopile at different points in the spectrum—i.e., dÀ— 


is not always the same. Аз the deflections are proportional 
to E,d7, in order to obtain the variation of E, we must allow 
for the variation of då. То do this we draw the calibration 
curve of the spectroscope—that 15, plot 8, the telescope reading 
in angular measure in terms of 2. If we then determine 


(з | d: | 
2 and multiply the deflections by 2 the result will. be 


proportional to Ey. 

Another correction must be made before the energy curve 
is obtained. The absorption of light in the instrument must 
he corrected for. Glass absorbs all wave-lengths greater than 
Зи; but if a glass prism and glass lenses be used, the deflec- 
tions are influenced by the absorption of the glass from 25 on. 
Ап energy curve cannot be plotted beyond Зи with a glass 
prism and lenses, and if the region 2м — 3p is to be determined, 
the absorption of the glass must be allowed for. Quartz trans- 
mits much further into the infra-red and ultra-violet than glass 
does; hut for the infra-red region rock salt and fluorite are the 
most suitable materials for the prism aud lenses. The absorp- 
tion of the aqueous vapour and carbon dioxide in the atmo- 
sphere must be allowed for; at certain wave-lengths it in- 
fluences the deflections appreciably. Itis better to use mirrors 
in the spectroscope than lenses; all metals reflect infra-red rays 
well, and the focal length of a mirror being independent of the 
wave-length, there is no trouble in focussing the thermo-pile. 

ln the radiomicrometer we have both thermopile and gal- 
vanometer combined. It consists of a single loop of wire with 
а thermo-junction at one end suspended between the poles of 
a magnet by a quartz fibre. In comparison with the thermo- 
pile it has a very steady zero, but its sensitiveness is distinctly 
less than that of the latter when connected with a low resis- 
tance Du Bois Rubens galvanometer, which has a resistance 
of 10 ohms and a sensitiveness of 3x 10—10 amperes/3 mm. at 
| metre distance for a period of 5 seconds. As the radio- 
micrometer cannot be moved, the spectroscope telescope used 
with it must remain fixed. | 


The operation is then repeated for 
The galvanometer deflections 
m 


Owing to the fact that the dispersion of 


Of course, it is only the strongest sources of light, of which 
the energy curves can be determined directly with a thermo- 
pile or similar instrument. The light radiation from the 
brightest sodium flame produced by a bunsen burner would not 
produce a readable deflection. If the energy curve of a weak 
source is required, the latter must be compared with a strong 
source by a spectrophotometer in the visible spectrum, and by 
a photographic method in the ultra-violet, and the energy 
curve may thus be determined indirectly. There is no means 
of determining it in the infra-red. 

The most satisfactory way of determining the wave-length 
in the infra-red is to calculate it from the index of refraction of 
the quartz or fluorite prism, or to place a very thin film of 
water before the slit and use its absorption bands as reference 
points. The positions of the latter have been accurately 
determined. The methods described in the text books— 
auxiliary gratings and interference bands—are expensive, or 
much more troublesome. 

Suppose, now, that a number proportional to E, is plotted 
as a function of А from end to end of the spectrum. If we wish 
to find what proportion of the total energy radiated is light, 
what we have to do is to erect ordinates at 0-410д and (01605, 
the commonly accepted ends of the visible spectrum, and find 
the ratio of the area included between these ordinates to the 
area of the whole сигуе. Е. L. Nichols has named this ratio 
the radiant efficiency of the source. At the same time he has 
introduced another quantitv, the luminous efficiency of the 
light source. This is defined to be the ratio of the total energy 
radiated per second as light to the total energy consumed per 
second by the source. 

Let Q= total electrical energy consumed per second, R the 
total епегиу radiated per second and L the total luminous 
energy radiated per second ; then 

L/Q-—luminous efficiency 
and L/R=radiant efficiency 
of the lamp. 

In the case of an electric glow lamp the total energy con- 
sumed per second can be easily found from the current and the 
difference of potential between the terminals of the lamp. In 
the case of a gas flame we require to know the total quantity 
of vas consumed per second and the amount of chemical energy 
liberated by the combustion of unit mass of gas. The luminous 
efficiency is always less than the radiant efficiency. И the 
energy not radiated were zero—that is, if there were no con- 
duction and convection losses—they would have the same 
value. Both quantities are extremely useful in the discussion 
of the performance of a light source. 

A glass cell lem. thick filled with water stops all wave- 
lengths greater than lg entirely, and absorbs the infra-red 
between 1-4 and the visible spectrum considerably, but does 
not absorb the visible spectrum appreciably. The energy in 
the ultra-violet of the common light sources is very small 
indeed, and mav be neglected in comparison with the light 
energy. Hence, m order to separate the light from the dark 
heat, it used to be the practice to pass the rays through a water 
filter or through a solution of alum. But a water filter trans- 
nuts much dark heat as well as light, and if we attempt to 
determine the radiant efficiency by taking the deflections of a 
thermopile with and without a water filter before it the value 
we obtain is much too high. Some experimenters have 
attempted to correct for the dark heat transmitted by the water 
by means of solutions of iodine in carbon disulphide, which 
were supposed to absorb all the light and nothing but the light. 
The utter untrustworthiness of this correction has, however, 
heen demonstrated bv E. L. Nichols and W. W. Coblentz. 
(^On Methods of Measuring Radiant Efficiencies,” Phys. 
Rev., XVII., 1903, p. 267.) Even if we use the correction the 
values of the radiant efficiency are still too high. Aqueous 
solutions of ferrous ammonium sulphate have recently been 
suggested as a means of separating the light from the dark heat. 
But it has been shown (В. А. Houstoun and J. Logie. Phys. 
Zs., 11, p. 672) that though they are considerably better in 
this respect than water filters, yet they are not good enough to 
afford us а satisfactory method ‘of determining the radiant 
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efficiency. It should be noted that, in spite of the widespread 
opinion to the contrary, alum solutions do not absorb dark heat 
any better than water does. 
Almost all the accurate determinations of radiant efficiency 
yet amade have been carried out by a method introduced by 
К. Angstrom, which will be deseribed later. I have recently 
determined. (7 The Efficiency of Metallic Filament Lamps, 
Proe, Коу. Sve., Edin., Vol. XXX.. p. 555, 1910) the radiant efli- 
ciency of some metallic filament lamps by а method which, to 
me at least, seems preferable. The radiation was first measured 
in the usual wav by a thermopile and galvanometer with and 
without a ] em. thick water filter, and the fraction of the total 
radiation transmitted through the filter determined (F). The 
hight was then focussed on the slit of a spectroscope through the 
same water filter and an energy curve taken. The deflections 
were plotted against the scale readings and an ordinate set 
up at O76u. The area on the side of shorter wave-lengths 
divided by the whole area then gave the ratio (/) of light traus- 
mitted by the filter to the total radiation transmitted. It was 
then only necessary to find what fraction of the incident light 
was transmitted by the water cell. This was done with a 
spectrophotometer for four different points in the spectrum and 
the value found, 0-84, was the same for each point. The 
radiant efficiency was then ЕО. 
The determination of luminous efficiency is much more 
dificult. It was the luminous eflicieney that was aimed at by 
the old calorimetric method of measuring the efficiency of a 
glow lamp. The lamp was placed in a glass calorimeter and 
then in а similar copper one, and from the rise of temperature 
in the two cases, with various corrections, the ratio of the energy 
radiated as light to the whole energy supplied could. be eal- 
culated. The heat lost by convection and conduction went to 
raise the temperature in both cases. But the method is in 
principle bad; the whole energy and the dark heat are mea- 
sured and the light is obtained as the difference of two much 
larger quantities, both subject to considerable error of observa- 
tion, Also, as has been already mentioned, water does not 
absorb all the dark heat, and hence some exeapes from the glass 
calorimeter. И we wish to determine the luminous efficiency 
we must first of all determine the radiant efficieney ; ме must 
then find the total rate at which energy is being consumed by 
the source, and we must finally determine the total energy 
radiated per second. The neatest wav of finding the energy 
radiated per second in апу one direction is by some such 
Instrument as Angstróm's pyrheliometer. To find the total 
energy radiated per second it is necessary to find the energy 
radiated in different directions and to integrate over the sphere. 
Мо far we have considered light solely from the objective 
standpoint. И is now necessary to consider it im relation to 
the eve. The same quantity of energy in different parts of the 
spectrum does not produce. the 
sume intensity of sensation in 
the eve. The well-known curve 
shown in Fie. l, takea Бу Sir 
Wm. Abney. illustrates this. 
The brichtness of the different 
colours of the speetrum of the G 
crater of the are was compared ~ 
In turn with the brightness of a 
white Heht. which could be 
varied by a rotating sector. The 
ordinates of the cnrve are obtamed їп this wav. and are 
proportional {о the brightness or luminosity of the part 
of the spectrum In question as seen. by а normal eve, If 
we took an energy curve of the are crater with the 
same prism and lenses, plotted it on the same diagram and 
divided the ordinates of the energy curve by the crdinates of 
the luminosity curve. the quotient would be proportional 
io the quantity of energy necessary to produre the sane 
luminosity at different points in the specirum. It varies 
widely throughout the spectrum, having а minunum at 
510 pp. for low intensities, and increasing rapidly on both 
sides of this minimum. At 410 дд it has then a value roughly 


Violet Green Red 
Fic. |. 


50 times the minimum value, and at 610 uj one roughly 40. 


times the minimum value. According. to P. G. Nutting 
(" The Luminous Equivalent of Radiation.” Bull. Bureau of 
Standards, 5, p. 213, 1908), who refers to the reciprocal of this 
quotient as the visibility of the colour, the quotient for low 
intensities has the form es^724 for the normal eve. 44 being 
the wave-length of the minimum measured in. 10-77 cm., and 
к beng equal Фо 4-5. 

For higher intensities the maximum of visibility moves 
towards the yellow, and the visibility т the neighbourhood 
of the maximum does not vary so much with colour. At low 
intensities vision seems to be performed by the retinal rods 
alone, and at higher intensities mainly by the cones. The 
transition from rod to cone vision is very gradual; they are 
about equally in. play at ordinary working intensities. Ив 
the transition from rod to cone vision. that displaces the 
maximum of visibility with increase of intensity. 

As the brightness of the light produced depends not only on 
the energy of the radiation, but also on its colour, luminous 
efficiency, as we have defined it, has no direct connection with 
efficieney as ordinarily understood in connection with artificial 
Hluminants. One source which radiates more energy between 
110 pe and 760 нд than another may have that radiation dis- 
tributed so disadvantageously over the spectrum that it gives 
less light than the other. С. E. Guillaume has, therefore, pro- 
posed to specify the efficiency by multiplying E, for every 
wave-length by the © visibility ? for that wave-length, taking 
the maximum visibility in the spectrum as unity, and by 
dividing the quantity thus formed by the total power supplied. 
It may be urged against this proposal that the vig biliiv. of 
different colours is not very well known vet, and that in watts 
per candle or im candles per walt we have already a term that 
conveys Guillaumes meaning. Also the relative visibility of the 
different colours varies with their intensity. And the ordinary 
method of testing lamps on the photoineirie bench 15 certainly a 
much shorter and more accurate method for getting their watts 
per candle than the one suggested in Guillaume's definition, It 
seems to me, therefore, better to retain. the old wav of speci- 
fying luminous efficiency. И has. in addition, the merit of 
simplicity. | 

Various observers at. different. times have attempted. to 
determine what has been called the mechanical equivalent of 
light-—naimely, how much energy 15 И necessary for a source 
to radiate per second in order to produce ] c.p. of light. From 
the foregoing it is obvious that the mechanical equivalent of 
light must vary with the nature of the source. As a result of a 
recent. determination, C, У. Drysdale “ On Luminous Efficiency 
and the Mechanical Equivalent of Light," Proc. Roy. Soc, 
А. RO, 1907-08, р. 19). using glow lamps, obtamed 16.7 candles 
per watt for vellow-green light. 

The visibility is greatest for green light. This, conse- 
quently, is the cheapest kind of light: but. bein monocliro- 
matie, 1t is of no use for the purpose of discriminating colour. 
The ideal illuminant must make all colours appear the same at 
night as by day. It might be possible to make a creditable 
white light by combining two monuchromatic sources, but for 
making all colours appear the same bv night as by day the 
Illuminant must have all the colours of the specirum in the 
sanie proportion as average sunlight. Consequeatly, we arrive 
at the specification of the energy curve of the perfert artificial 
Ианинане after which technolowy Is striving. Throughout the 
visible spectrum it will hare an energy curve like that of averaqe 
sunlight ; the energy curve will cease at the limits of the risible 
spectrum. 

(To be continued.) 


а ET PET IED 


Simmer Pan Power Station.—The June ~ Translations” 
of the South African Institute of Electrical Engineers, which 
have only recently come to hand, contain a briet description of 
this power station, the members of the Institute having paid 
an official visit to the station on July 15th last. The party 
was received Бу the chief engineer, Mr. Bernard Price, who 18 
Vice-president of the Institute. 
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THE BRITISH ASSOCIATION AT PORTSMOUTH. 


(Еком OUR SPECIAL CORRESPONDENT.) - 


Wednesday, August 30th. 

The eighty-first meeting of the British Association com- 
` menced this evening at Portsmouth, when Sir William Ramsay, 
K.C.B., F.R.5., delivered his Presidential Address in the Town 
Hall. In requesting Sir William to take the chair, Prof. 
Bonney, the outgoing President, referred to his great work in 
radio-activity, and said that he might be said to have brought 
` down helium from the sun to earth bv showing that it was all 
the while lurking in various terrestrial substances. 

Since the new President's address has already been pub- 
lished in THE ELECTRICIAN, there is no necessity to refer 
further to it here except to say that it was warmly received by 
an appreciative audience. The Mavor of Portsmouth moved a 

vote of thanks to Sir William Ramsay, and at the same time 
extended a hearty welcome to the British Association on the 
occasion of its first visit to Portsmouth. Prof. Dixon seconded 
` the motion, which was carried with acclamation. 


Thursday, August 31st. 

Work commenced in real earnest this morning when the re- 
spective Presidents of Sections opened the proceedings by read- 
ing their addresses. Reference has been made already to Prof. 
H. H.: Turners address to Section A, and there is nothing of 
electrical interest т Prof. J. H. Biles's address to Section G. 

After a vote of thanks to Prof. Biles had been proposed by 
Sir William Ramsay, seconded by Mr. Alexander Siemens, and 
carried unanimously, Mr. Worby Beaumont read his Paper on 
“The Origin and Production of Corrugation of Tramway 
Rails." The author contended, as will be seen by the Paper 
which we publish on another page, that the primary cause of 
corrugation is really a triple one: (а) The great weight of the 
cars. (b) the small diameter of the wheels employed, (c) the high 
speeds at which cars are run. These three factors together, he 
maintained, are such as to render it impossible to procure any 
material which will not be deformed under the stresses put upon 
3t. Asa result of experiments, conducted at the request of Mr. 
Fell, on certain London County Council equipment, he came to 
the conclusion that the pressure between wheel and rail, in the 
| case of driving wheels, rose as high as 100 tons per square inch 
when the car was rounding curves, and in the case of pony 
wheels it was even 120 tons. Hence, it 13 evident that the 
pressure per unit area exceeds the limit of elastic compression 
of the material of the ordinary rail, and that flow or deforma- 
tion would occur if it were not that the area pressed 1s supported 
by the surrounding material and held encastree, so that flow 
cannot occur. The result is detrusion of both edges of the rail, 
hut, of course, the inner is ground down by the flange of the rail. 
Another result is that the material of the rail moves forward 
with the advancing wheel until it becomes so compressed and 
hardened that the wheel mounts it, making it harder still, and 
then begins to make another depression on the other side. А 
third result is the minute crumbling and pitting of the rolled 
surface. Mr. Beaumont put forward four suggestions for deal- 
ing with the difficulty. The first was to reduce the weight of 
the car; this would have the effect of reducing the pressure 
between the tyre and the rail. He did not observe, пот did any 
speaker in the discussion which ensued, that decreasing the 
weight of the car would have the effect of decreasing the area 
of contact, and, therefore, to some extent, defeating its owa 
o^ject, since pressure is equal to force divided by area. His 

second suggestion was that larger wheels should be used ; this, 
г of course, would increase the contact area and therefore reduce 
the pressure. Speed reduction was his third point, and the use 
of harder material for the rails his fourth. With regard to this 
latter, however, he admitted that harder rails would necessitate 
the employment of methods more costly than those now in use. 

Mr. Alexander Riemens opened the discussion, and said he 
‘could scarcely imagine that Mr. Beaumont believed his conclu- 
Blons to be possible—viz., that the speed of cars should be 


reduced and the wheels made larger. He thought Mr. Bean- 
mont was quite wrong to suggest harder rails ; his own opinion 


‚ was that they should be softer or, at all events, more elastic. 


This would secure a much larger area of contact by permitting 
the wheel to sink in as it were. Directly the wheel moved on 
the nature of the rail material would cause the depression to 
disappear. He suggested that rails should be made of hard 
material with a tread of soft or elastic material on the top. 
Sir Wilham White said that corrugation was experienced oa 
gun-beds due to the motion on recoil; this, however, had been 
overcome after lengthy experiments had been carried out, but 
he did not divulge the nature of the experiments. He did not 
agree with Mr. Siemens that the rails should be made of softer 
material. After one or two other speakers had interpolated 
remarks, Mr. Beaumont replied to the discussion. He asserted, 
with due respect to the President of the Institution of Civil Engi- 
neers, that Mr. Siemens had devoted very little study to the use 
of tramway materials if he could advocate the employment of 
soft rails, and in reply to a protest from Mr. Siemens he (Mr. 
Beaumont) said he thought Mr. Siemens meant ductility when 
he said elasticity. The question of speed reduction was a very 
dificult one, and would remain so owing to the fact that a 
tramcar was bound to keep to the rails. The consequence was 
that a high speed had to be attained whenever a clear course 
was available in order that the average speed could be kept up 
to the desired magnitude. He thought it would be quite pos- 
sible to emplov larger wheels, but at the same time he recog- 
nised that this would lead to a considerable modification in the 
design of cars. Corrugation was becoming a very serious 
matter, for it raised the cost of repairs and renewals to such a 
figure as to make some tramway systems financially impos- 
sible without aid from the rates. Moreover, the noise and 
vibration were becoming almost unbearable. He d'd not think 
it possible to do anything with the wheels or tyres зә as to make 
the latter elastic, and thereby increase the area of contact with 
the rails. 

The next Paper on the list was on the " Anschutz Gyro Come 
pass," by Mr. G. K. B. Elphinstone. This device, as its name im- 
plies, is а gyroscope, carried on a float which rests in an annular 
vessel of mercury, the centre of mass of the whole arrange- 
ment being brought about 4 т. below the surface of support. 
Its action is entirely independent of the earth's magnetic field 
or of the presence of magnets or iron In the re'ghbourhood. 
The rotating element is electrically driven, and the air current 
set in motion by it is employed for damping purposes. The 
combined action of gravity and the earth's rotation is such аз 
to cause the gvroscope alwavs to point to the geographical 
north. Mr. Elphinstone showed a model compass, wlule in an 
adjoining room several instruments were exhibited. There 
was no discussion on the Paper, as time had slipped away, and 
it was one o'clock when the author finished. | 

In the afternoon a visit was paid to the Dockyard, and the 
visitors were shown over H.M.S. “St. Vincent." This visit 
was the occasion of a good deal of grumbling among members 
of the Association at the lack of organisation apparent. Asso- 
ciation officials seemed to b? conspicuous by ther absence, and 
this may have accounted for the fact that very Ре of interest 
was seen. Our attention was directed to the wireless aerial, 
but we were informed that no one could b» allowed to look 
inside the operator’s cabin. Only bv persistent efforts did а 
chosen few manage to get down to the engine room, This ts 
divided into two distinct portions and it 15 necessary to go up 
to the main deck in order to get from one to the other. Tho 
ship is driven entirely by turbines of the Parsons {ур >. the con- 
densers being of the surface type. When running at full speed. 
the coal consumption works out at about L5 Ib. per horse- 


power-hour, but when running at half speed the coal consump- 


tion goes up to about 3-5 16. It appears that. by an Admiralty 
order, the turbines may not be opened up within five years from 
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their installation. The gun-lgying is carried out by hydraulic 
power and ammunition hoists, &c., are similarly worked ; 
electric motors are, however, employed for ventilating. 

In the evening a reception was given by the Mayor and 
Mayoress on the South Parade Руег. 


Friday, September 184. 


After a discussion on the principle of relativity, Section A 
divided into two portions, one of which proceeded to listen to 
Papers on Mathematics and the other on General Physics. The 
first Paper in the latter category was “ On the Radiation pro- 
ducing Aurora Borealis " by Mr. L. Vegard. Starting from the 
view advocated by Birkeland that aurore are caused by 
electric solar radiations, the. author treated the problem of 
determining their physteal properties. From the form and 
structure of the luminosity а method is found of examining the 


way in which the solar rays are absorbed by matter, and he 


arrived at the conclusion that the law of absorption of the solar 
rays is essentially the same as that of a-rays. This coincidence 
with regard to law of absorption led the author to draw further 
consequences of the hypothesis that certain auroral forms are 
caused by a-rays. The author finds that the a-ray hypothesis, 
as far as our present knowledge goes, explains in a satisfactory 
way the properties of the definite auroral forms, while the 
assumption of a radiation of the fj-ray type meets with serious 
difficulties. 

The next Paper was entitled “ A Friction Permeameter," by 
Mr. W. H. F. Murdoch. This we hope to publish in next 
week's issue of THE ELECTRICIAN. 

Section G opened with a Paper on `* Electrical Drives for 


Screw Propellers,” by Mr. Н. A. Mavor ; the Paper is dealt with 


elsewhere in this issue. The author advocated the employment 
of three-phase working, and gave details of several installations 
in actual operation. It seems that high-speed propellers give 
very poor results on low-speed vessels, and hence a difficulty 
arises if it is desired to employ economical high-speed engines. 
In the case of turbines the problem resolves itself into a choice 
between mechanical gearing and what may be regarded as elec- 
trical gearing. Mr. Mavor described systems in which engines 
were employed for driving three-phase generators, the motors 
„being connected directly to the propeller shafts. Ву this 
means very large speed reductions could be obtained with a 
trifling loss of power. Opening the discussion, Prof. W. E. 
Dalby asked for efficiency figures at full and half loads. He 
also inquired whether there were not serious flywheel effects 
obtained by connecting a motor of some 12 ft. in diameter to 
the propeller. Prof. Petavel suggested that the high efficiency 
obtained might compensate for the losses in transmission. At 
the same time he could not help thinking that additional 
liability to breakdown was introduced by the presence of the 
dynamo, motor, &c., as well as the engine, which had to be 
there іп any case. Dr. J. Morrow said he thought that the 
electric drive might be very suitable for low-speed ships, but he 
was not convinced that it could be applied with advantage to 
high-speed vessels. He also suggested that the U.S. Navy 
authorities were discarding turbines in favour of reciprocating 
engines, but Sir William White at once explained that only in 
in the case of one slow-speed vessel, now building, were 
they putting in a reciprocating engine, and, therefore, Dr. 
Morrow's statement was hardly accurate. The chair- 
man, Prof. Biles, asked whether short-circuiting would 
take place if the motor were flooded, and if so what would 
happen. In his reply, Mr. Mavor said that the full load effi- 
ciency was about 96 per cent., but that, as a rule, he preferred 
to work with large air-gaps and amply proportioned machines, 
the result being that the efficiency worked out at about 90 per 
cent. Although he had had considerable experience with 
large motors directly connected to propellers he had detected 
no trouble due to flywheel action, as suggested by Prof. Dalby. 
He quite agreed that it was useless to talk of electric driving if 
the propeller could be driven by the engine, but the fact re- 
mained that a low-speed ship could not be driven by a high- 
speed - propeller. If electric driving were adopted there was 


nothing to prevent the use of an engine running at 3,000 revs. 
per min. in a low-speed ship. In a particular instance he had 
obtained an estimate from makers of mechanical gear, and it 
turned out to have practically the same weight, price and eff- 
ciency as the electrical gear. There was no additional danger 
of breakdown because there was practically no additional com- 
plication. Nothing could be simpler than a squirrel-cage rotor, 
and he called attention to the fact that the energy was generated 
in the stationary portion of the machine, it was transmitted by 
cables that did not move, and it was utilised in the stator of the 
motor. It was sometimes more economical to employ two or 
three small generating sets, rather than one large one, as they 
were frequently more efficient. Moreover, each machine could 
be connected to its own coils of the motor, and was, therefore, 
completely independent of the others. Complicated switch- 
gear was avoided, and since the motor coils were mutually non- 
inductive there was no fear of current being generated back 
into a machine which happened to be at rest. With regard to 
the chairman's suggestion of short-cireuits, he pointed out that 
even if a short-circuit did occur it could have no serious conse- 
quences. The power of the engine was limited, and the only 
effect would be the production of a current two or three times 
greater than the normal, with a corresponding drop in voltage. 
This would produce nothing like the disastrous result asso- 
ciated with short-circuits on street mains designed for com- 
paratively small currents, when there was practically unlimited 
power at the generating station. So far as he could gather, 
flooding of the motor did not make the least difference. Some 
time ago he made an experiment on an old continuous-current 
motor, which, of course, possessed the additional disadvantage 
of a commutator ; this machine he put under water, and it ran 
quite sweetly all day. In reply to Sir William White, Mr. 
Mavor said that the voltage he employed was 2,000, but the 
pressure was quite immaterial. 

The next Paper on the list was on “ Electrical Steering,” by 
Mr. B. P. Haigh. The problem is a difficult one because two 
very different conditions have to be fulfilled. On theone hand, 
it is necessary to have a system capable of dealing with the 
power necessary to put the helm hard over in emergency in the 
shortest possible time, and, on the other, it must possess suffi- 
cient sensitiveness to enable an accurate course to be kept by 
moving the rudder promptly through small angles. So far as 
s2nsitiveness is concerned, it appears that electrical gears are au 
improvement on steam gears, partly owing to the rapid wear 
ing of valves and the loss of economy when large sensitive 
valves are employed. In the author's system the motor 13 kept 
running and is provided with two magnetic clutches, one at 
each end of the shaft. Three slip-rings are provided on the 
motor shaft, one being common to both clutches and the others 
distinct. Current is carried from the slip-rings to the clutches 
by means of leads passing through a hole in the shaft. These 
leads are quite small, the magnetising current being only about 
} ampere. The actual friction surfaces in the clutches consist 
of steel and red fibre. | 

The discussion was opened by Mr. Worby Beaumont, who 
thought that there would be considerable inequality of per- 
formance of the fibre employed in the clutch ; he also thought 
it undesirable to carry leads in the motor shaft. Sir William 
White expressed himself strongly in favour of electrical steer- 
ing. He had recently designed a yacht in which everything 
was done by electricity. Не rather thought that great sens 
tiveness of steering gear was sometimes a positive disadvanage, 
for it tempted a steersman to manipulate it much too fre- 
quently ; indeed, it might even be a source of danger in the 
hands of a nervous person. For this reason, he strongly 
advised the installation of a helm indicator in every case, 80 
that a steersman could see the immediate result of his move 
ments. He would abolish all hunting gear, and give all orders 
from am'dships. So far as sensitiveness and ease of contro 
were concerned, the superiority of electric gear was undoubted. 
Prof. Dalby, who spoke next, said that the principal feature of 
Mr. Haigh's device was the clutch. He would like to know 
what was the coefficient of friction between the steel and fibre, 
and what was the pressure per square incb. 
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In the course of his reply, Мг. Haigh said fibre was the best sub- 
stance he had tried. The difficulty with wood was that it soon 
charred, and then made an intolerable squeaking noise. Fibre, 
of course, was very hygroscopic, and on this account would prove 
unreliable when the clearance was small, the clearance on his 
clutch being р in. He had, however, got over the difficulty by 


boiling the fibre in oil, which effectually prevented any аЪзогр- 


tion of moisture. There was no appreciable slipping even 
when oil was present. He had purposely poured oil into the 
clutch and then closed it; for about a dozen revolutions it 
slipped, then the oil was squeezed out between the fibre seg- 
ments, and it held quite well. He had not noticed any 


falling off of friction with temperature, nor was there. 


any variation. when the rudder was hard over. The 
power demanded by the motor was not sufficient to affect the 
lighting circuit. He did not think there was any danger 
incurred by putting the leads in the shaft of the motor. Very 
sensitive gear was never put on low-speed ships. In reply to 
Prof. Dalby, the author stated that the coefficient of friction of 
steel on fibre was about one-sixth, and the pressure he employed 
did not exceed 100 lb. per square inch. 

Mr. T. F. Wall next read a Paper on * The Single-phase 
Repulsion Motor," but as it was of a type seldom heard at a 
British Association meeting, there was no discussion. It 
will be given in full in future issues of THE ELECTRICIAN. 

Next came a Paper entitled * Some Preliminary Notes on a 
Study as to Human Susceptibility to Vibration," by Mr. W. 
Pollard Digby and Capt. A. Riall Sankey. The Paper de- 
scribed the results undertaken with a view to ascertaining what 
amount of vibration can be said to constitute a nuisance. The 
audience treated the matter as something in the nature of a joke, 
and some additional * standards of degree of vibration " were 
suggested informally. Apparently, certain members seemed to 
think that “ excessive " was not a sufficiently violent adjective 
to describe some forms of nuisance, and although they did not 
put them forward at the meeting there is no doubt that many 
would be prepared to offer suggestions to the authors with а 
view to adding to the different degrees. Prof. Dalby said he 
thought no subject should be treated who had not just com- 
pleted three months’ holiday. Sir William White thought 
there must be some scientific standard of vibration; the 
human element varied so greatly as to make it quite hopeless 
otherwise. Prof. Petavel called attention to the effect of 
sound, which made observers think a vibration very much more 
serious than it really was. 

The chairman then announced that Prof. E. Wilson had 
asked for his Paper on “ Some New Aluminium Alloys" to be 
taken as read, and this concluded the business of the day. 
(This paper will be given in next week's issue of Тнк 
ELECTRICIAN.) 


Monday, September Ath, 


Sections A and G had a joint meeting this morning for the 
purpose of discussing '* Aeronautics," and then split up again. 
The first Paper on the programme for Section G was by Prof. 
G. W. О. Howe, on `` Recent Developments in Radio-tele- 
graphy.” and it attracted a large audience. The author gave 
an excellent, though brief, account of the modern practice of 
wireless telegraphy, and succeeded in making some difficult 
points quite clear by means of diagrams. Moreover, he had 
fixed up an aerial from the Town Ha!l to the roof of the Muni- 
cipal Technical College, in which the meeting was held, and 
was able to receive—among other things—the Paris and 
Norddeich time signals. By means of a telephone relay of the 
pattern designed by Mr. N. G. Brown and conical trumpets 
these signals were made audible to almost everyone in the room. 
Prof. Howe's Paper is published in full in the present issue of 
THE ELEcrtRICIAN, and we will, therefore, refer to it no 
further here. 

Next on the list came a Paper by Capt. Н. Riall Sankey, 
entitled " Portable Equipment for Wireless Telegraphy.” 
However, instead of reading a Paper Capt. Sankey contented 
himself with showing a number of quite interesting slides 
relating to portable sets for use by troops in the field. The 


first set was intended for cavalry, the various parts being 
carried on the backs of horses. For example, one horse carried 
the petrol engine and alternator, another the sending and re- 
ceiving apparatus, while a third carried the mast and aerial. 
The capacity of the alternator was 0-4 kw., and the range was 
20 miles over mountainous country and 100 over water. Each 
animal’s equipment was securely fastened to a saddle of special 
design, and in no case did the total weight exceed 180 lb. 
When fully extended the mast had a length of 60 ft., but as a 
directive aerial was employed it was necessary to carry two 
masts, the effective length of aerial being 350 ft. between 
masts. In order to preserve the insulation of the high-tension 
transmitting apparatus the latter was completely enclosed in a 
metal case. On taking this case from the horse's back, a 
double lid is opened, one serving as a writing desk and the other 
as a protection against rain, &c. Capt. Sankey mentioned 
that the time occupied in getting a station set up and working 
was only nine minutes, while the time occupied in taking 1t 
down and packing it up again was six minutes. 

At the conclusion of Capt. Sankey's remarks there was only 
about a quarter of an hour avallable for discussion of both 
Papers, owing to a fixture having been arranged for 2 p.m., but 
even this proved more than sufficient. In reply to questions 
from Prof. Dalby, Prof. Howe stated that the Marconi trans- 
Atlantic work was carried on with a wave-length of 6,000 
metres. Не had ascertained this from his own observations. 
The minimum that he knew of was 300 metres, апа he believed 
that the Admiralty kept all wave-lengths between 600 and 
1,600 metres for themselves. Тре sharp tuning of the receiving 
station depended on the tuning of the transmitting station, for 
if the coupling were too tight, harmonics came in; it was im- 
possible to tune to an explosion. This concluded the work of 
the Section for the dav. 

In the afternoon a most interesting display was provided by 
the Admiralty, by arrangement of the Commander-in-Chief, 
Admiral Sir A. W. Moore, G.C.B. Members of the Association 
were taken on board H.M.S. “ Revenge " at the Dockyard and 
salled out to sea some miles from the coast. Ап attack was 
then made on the vessel by about a dozen torpedo boats. 
These boats advanced on the “ Revenge" at full speed, dis- 
charging torpedoes at her as they passed alongside. Next, 
four submarines advanced in line ahead, the first passing with 
conning tower out of water and driven by her petrol engines. 
The second advanced and dived just as she came alongside, 
this vessel and the remainder being driven by electric motors. 
The third dived gradually as she passed, and reappeared after 
passing. Finally, the fourth boat, which could be seen rather 
more than a mile away, dived and advanced on the “ Revenge" 
with only her periscope showing. When she got within striking 
distance she fired a torpedo which gave the onlookers a decided 
thrill, as it struck the vessel with a plainly perceptible 
"bump." Still advancing, she fired a second, and then dived 
so that even her periscope disappeared. In a few seconds she 
reappeared, and her commander, who presently emerged from 
the conning tower, was greeted with a storm of applause. The 
" Revenge " then returned to the Dockyard, and members 
were unanimous in describing the display as quite the feature 
of the Portsmouth Meeting. 


Tuesday, September Sth. 

Some very interesting work was done in Nection @ this 
morning, when the respective merits of steam, suction gas 
and Diesel engines were discussed. Mr. W. T. Marshall com- 
menced with a Paper on “ Economical and Reliable Power 
Generation by Over-tvpe Superheated Steam Engines.” He 
remarked that owing to the introduction of internal com- 
bustion engines, steam-engine builders had been stimulated 
to produce steam plants having a fuel cost quite on a par with 
that of internal combustion plants, and possessing additional 
advantages in the nature of superior reliability, flexibility and 
over-load capacity. The so-called “ over-type superheated 
steam engine ” is a distinct reversion to the old portable type, 
and consists of a compound engine fixed on top of a tubular 
boiler, with a superheater in the smoke box. Air pump, feed 
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pump and other auxiliaries are attached to the side of the plant, 
and it is claimed that by this arrangement steam pipe losses 
are reduced to а minimum, while the full value of superheated 
steam can be employed. The author described in detail a 
plant of this type now beingT manufactured by Messrs. В. 
Garrett & Sons, of Leiston, Suffolk. The boiler is of the 
Cornish multi-tubular type, with a single circular furnace, and 
heating surface consisting of smoke tubes, through which the 
products of combustion pass. А special feature is that hy 
means of а bolted joint between the ends of the furnace ring 
and the front end plate, and another between the back tube 
plate and the hack end plate, the whole of the furnace 
and tube system can be readily withdrawn for cleaning and 
inspection. Saturated steam passes to the superheater, which 
consists of a number of zig-zag coils of solid drawn steel tubes 
expanded into cast-iron headers, and so arranged that the flow 
of steam is in the opposite direction to the flow of hot gases, 
thus ensuring maximum efficiency. The superheater itself 
can be easily withdrawn for cleaning. From the superheater 
steam passes to the engine, which 13 a side-by-side compound 
engine, fitted with piston valves to the high and low-pressure 
cylinders. The cylinder casing forms a steam jacket for both 
cylinders, the actual working barrel or liner of the cylinders 
being made of special cylinder metal pressed into this casing 
hydraulically. The engine is governed by varying the cut-off 
in the high-pressure cylinder, a crank-shaft governor operating 
upon the high-pressure piston valve. From a test on a 
50 B.H.P. Garrett engine, it appears that the coal consumption 
was as low as 1-21 |b. of coal per brake-horse-power-hour. The 
author claimed that the cost of fuel per brake-horse-power-hour 
with the superheated steam engine is very nearly constant over 
a wide range of loads, and does not increase on light loads to 
anything like the same extent as with the suction gas engine. 
` Mr. Marshall was immediately followed by Mr. W. A. Tookey 
with a Paper on “ Suction Gas Engines and Producers." 
Tookey explained that his Paper consisted of a series of figures 
representing the actual performance of suction gas power plants 
of various types and different powers, not only when tested 
by some form of brake dynamometer, but also when the output 
over the period of test could be measured by the generation of 
electrie current or by the raising of water, thus taking into 
account the combined efficiencies of the electric or pumping 
machinery and that of the gas power plant. With regard to 
the oft-quoted pound of fuel per brake-horse-power-hour, the 
author's figures showed that it was often as low as 0-7 lb. to 
0-85 lb. per brake-horse-power-hour. | 
The third Paper was by Mr. Chas. Day, on “ Diesel Engines." 
The author opened with arguments against the selection of an 
engine being made on makers' guarantees of fuel consumption, 
as such guarantees could not possibly cover all working con- 
ditions. Thus, an engine which gave best results on tests might 
vive inferior results over a long period in normal working. when 
items such as wages, repairs and maintenance were included. 
It was urged that judgment should be based on records of 
actual working results which included all items of expenditure, 
and it was pointed out that, owing to the power costs of elec- 
tricity supply stations being kept on a uniform basis, these 
formed the best available data on which to judge the working 
results obtained with different types of plant. Hc agreed that 
the conditions of working in some factories differed considerably 
from those of an electricity supply station, but claimed that 
loss of efficiency was largely brought about by causes common 
to all places, and that consequently deductions from electricity 
station figures were applicable to the great majority of power 
cases. Stations having a plant capacity exceeding 1,000 kw. 
were excluded from the main comparisons. The following 
table gives Mr. Day's results :— 
` Average Cost in pence per B.T.U. Sold. 


— 


Lubricatingoil, Repairs Total M 

Type of Fuel. | waste, stores Wages. & main- works Mas 
CHEESE and water. ‘tonance cost, "Actor. 
Steam ине: 0-45 0-06 | 025 , 026 | 102 H7 
С 0-43 009 | 0:28 + 024 | 104 153 
Dies acces 0-23 0-04 019 | 007 | 033 . 11-3 


Mr.. 


With regard to efficiency at different loads, the author quoted 
the following figures: Full load, 0-44 lb. of fuel per brake- 
horse-power hour; three-quarter load, 0-45]b.: half load, 
0-47 1b. ; quarter load, 0-621b. He was convinced that 
makers’ tests and working tests were of no practical use for 
purposes of comparison ; the only way was to take the average 
results over a number of years. With regard to reliability he 
quoted a case where, during four years, the average running 
time of a Diesel engine worked out at 23-75 hours out of every 


24. The discussion on all three Papers was then commenced. 


Capt. H. Riall Sankey said he would like to know on what 
basis the various engines were rated. This was an important 
matter because people bought engines on the basis of so much 
money per horse-power. Was it what the engine could do for, 
вау, а quarter of an hour, or, was it, as in the case of steam 
engines, the most economical load with an overload allowance 
of 20 per cent. or 30 per cent? Mr. Day's figures of fuel con- 
sumption for the Diesel engine at different loads, given above, 
corresponded to those of a steam engine, but the fuel consump- 
tion of а suction gas engine got much worse as the load de- 
creased. Не then drew a diagram on the board, based on 
Willan's law, to illustrate this, and pointed out that a gas 
engine of 125 H.P. would be required to perform the same work 
as a steam engine of 100 H.P., both ratings being based on fuel 
consumption under steady continuous load. 

Prof. W. E. Dalby remarked that the reciprocating steam 
engine had been free from competition for 100 years, and now 
it had to face, not only the steam turbine, but the suction gas 
engine, the Diesel engine, &c. In his opinion, the only way of 
salvation for the small reciprocating steam engine was bv the 
adoption of superheated steam. Не wanted to know, how- 
ever, whether, in the Garrett engine, superheated steam went 
right through both high-pressure and low-pressure cylinders or 
only through the former 7 Also, was it possible to cut-out the 
superheater? There was no doubt that very substantial 
economy had been effected by the use of superheated steam on 
locomotives. The secret of the advantage was that super- 
heated steam was a bad conductor of heat, whereas saturated 
steam was а good опе; it was a purely physical explanation. 

Mr. E. Kilburn Scott was opposed to the suction gas engue 
as against either the steam or the Diesel engine. He did not 
like the gas. At all events, nothing could be raised from water 
but steam ; the nature of producer gas, on the other haud. was 
an uncertain factor. Moreover, an escape of steam was plainly 
visible and did no great harm, whereas an escape of carbon 
monoxide could not be seen and was a very dangerous thing. 
He cited a case within his own personal experience where a 
suction gas plant was thrown out because a man had been 
" gassed”; the risk of having to pay a large sum by way of 
compensation for the death of a workman was too serious. He 
was strongly in favour of the Diesel engine. In steam plants 
there was always the trouble of the steam raising plant, with all 
its complication of pipes and valves. Practically there was no 
limit to the size of an engine and dynamo, but there was а vely 
distinct limit to the size of a boiler, and the result was that the 
steam raising plant had to be split up into a large numher of 
small units occupying a disproportionate amount of space. 
Then there was the water difficulty ; generating stations hat 
frequently to be built on extremely expensive sites merely 
because it was impossible to obtain water elsewhere. He did 
not lke the idea of the superheater—it was too complicated. 
None of these disadvantages attended the Diesel engine. and 
he was sure there was a great future for its application to the 
generation of energy for clectro-metallurgical processes. 

Mr. H. E. Wimperis alluded to the fact that superheated 
steam was really a gas and could be condensed when 1t wi 
desired to get rid of it. Herein lay its great advantage ove 
suction gas, which could not be condensed. Moreover, it coul 
be produced from a cheap common liquid. The future contest 
would be between what might be called internal combustion 
engines and external combustion engines, and he looked with 
confidence for the introduction of an internal combustion 
turbine which would be driven by superheated steam. He 
could not understand why some Diesel engines were made 50 
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substantially ; they gave one the impression of being armour- 
plated. W ith regard to the intricacy of the Diesel engine, he 
often refrained from rec ommending its adoption abroad where 
only unskilled native labour was available. Did Mr. Day see 
any prospect of its being as easy to look after by unskilled 
labour as the suction gas plant * 

Capt. Sankey here remarked that he had before him, at that 
moment, a proposition for using superheated steam as a gas. 

Mr. H. 5. Russell called attention to the fact that the low 
costs of the Diesel engine depended on the load factor; its 
fuel costs were lower because there were no stand-by losses, 
and it had a high thermal efficiency. He thought Mr. Tookey’s 
stand-by losses much too low, and instanced a case of a 500 н.р. 
suction gas plant being taken out owing to а breakdown, and 
replaced. by a Diesel engine. It was subsequently found that 
the comparative costs in the two cases were 0-74. per unit for 
the suction gas plant and 0-3d. per unit for the Diesel engine. 
Actual experience showed that while the working costs ‘of a 
Diesel engine were about 14 per cent. in excess of the maker’s 
guarantee, the working costs with a superheated steam plant 
were about 140 per cent. in excess. He had known of a case 
where a Diesel engine installed as an auxiliary on a battleship 
had run for 800 hours without stopping. There must be a 
saving in wages, because separate men were required in the 
producer house or boiler room, while this was not so with the 
Diesel engine. The latter also required about 0-2 gallons of 
water per brake-horse-power hour, against 2 gallons for suction 
gas. 

Prof. Marchant called attention to the capital charges in- 
volved. and said he did not think sufficient regard was paid to 
these in the course of the discussion. 

In his reply, Mr. Marshall explained that the rating of the 
ergines deperded on the boilers. He aflirmed that а 140 H.P. 
engine would have practically the same efficiency between that 
load ar d n P. while its overload capacity would reach 
200 н.р. foras long as six hours. He did rot think Mr. Рау? cow- 
paricon of fuel ard wages costs quite fair, because some of the 
Steam envines in electricity stations were very old and unecono- 
mical. Steam in the Garrett engine was superheatcd 150°F., 
making the final temperature 50°F, to 600^F. He did not 
think there was any superheat in the low-pressure cylinders, 
but the exhaust steam was quite dry. 

Mr. Tookey, in his reply, raid that the rating of к Las engines 
was settled by ecmmercial considerations. At the present day 
the rating was that of the maximum, power which the engine 
was capable of worku g at, ro matter how short that period 
might be. He preferred to ascertain the horse-power by calcu- 
lation and assuming that d cubic ft. ef piston displacements 
were requned per minute fcr every brake-horse-power de- 
veloped. 

Mr. Dav replied that фе Dicsel engine was rated on its steady 
working capacity. The master. patent. hed expircd, and in 
crder to indicate the extent to which Che engine is being manu- 
facturcd, he said that no fewer than 30 firms had started to make 
it in Germany within the last three years. On going to a small 
town to try and open up business in connection with it, he 
found that five firms were already producing it. With regard 
to the difficulty of native labour, his experience was that the 
engine which was least known "was the best run by native 
labour. The African negro was no £ccd, but the Chinese 
coolte was excellent. The latter did what he was told and kept 
things clean ; he did not form theories, and think he could im- 
prove the valve setting. He (Mr. Day) d'd not agree with Mr. 
Marshall about the age of steam engines in electric generating 
stations. 


Wednesday, September Gth. 


А Paper by Mr. E. Kilburn Scott, on “ The Manufacture of 
Nitrogen Compounds by Electric Power,” was first on the 
programme in Section G this morning. The author described 
several of the different tvpes of ©“ furnace " employed in the 
fixation of atmospheric nitrogen by electricity for the purpose 
of manufacturing artificial manures. In the Birkeland and 
Eyde process the nitrogen is fixed directly from the air, and 


the nitric acid produced then reacts with carbonate of lime. 
In the calcium cyanamide process the nitrogen, after being 
isolated from the air, is absorbed by calcium carbide. The 
author then drew attention to the manufacture of nitro- 
genous products for explosives, and enlarged on the desirability 
of some steps being taken by the nation to ensure a good supply 
of such nitrogenous products in time of war. He maintained 
that we were at present entirely dependent on supplies from 
Chili, and that if private enterprise would not provide for 
manufacture at home then the Government should do so. 
There was no doubt that power could be produced cheaply 
enough if only sufficiently large units were employed. The 
trouble in the past had been that we had been trying to pro- 
duce cheap power with small units, and he referred to the num- 
ber of small municipal stations scattered about the country, 
which he described as 'tin-pot." Мг. Scott spoke at some 
length on the evils of municipal electricity supply, but the 
relevancy was hardly apparent. Ultimately, he reverted to 
the subject matter of his Paper, and concluded by expressing 
the hope that the matter would be taken up seriously in this 
country at no distant date. 

Sir William Ramsay, in opening the discussion, agreed that 
coal costs in England were now low enough to enable Mr. 
Scott's proposals to be carried into effect. He advocated 
large electric power stations with chemical works adjoining. 

The next speaker in the discussion was connected with some 
large works in Norway, which have actually been working for 
some time, Оп nearly every point he expressed disagreement 
with Mr. Scott. At present there was no chance т England ; 
it had been gone into by people who knew, and they were 
convinced that the time was not ripe. А very high state of 
development had, however, been reached in Norway. They 
had a factory in course of construction on the Continent which 
would have a capacity of 250,000 kw., and the first half of this 
was practically completed. The works that Mr. Scott had 
referred to were only of an experimental nature, and there 
were many difficulties yet to be overcome. Hence the wise 
thing to do was to wait and secure the results of Continental 
experience. He disagreed with the author about national 
danger; the Government would not take up any process while 
it had the Navy to protect the Chih fleet. Sir William White 
said he agreed with the author regarding cost of generation in 
England. Only four or five years аро an eminent Swiss 
engineer, giving evidence before a. Parliamentary Committee, 
had said that it was chedper to generate by coal than by water- 
power, even in Switzerland. If this was the case, there could 
be no doubt about it in England, where generating stations 
could be built im situations convenient for coal supply. Elec- 
tricity in bulk could be produced more cheaply here than in 
any other country in the world. He thought Mr. Scott need 
not go ғо far as Chicago for examples of cheap generation by 
large units ; he need go no further from home than Newcastle- 
on- Tyne. With regard to the national question, he thought 
it a great advantage to any country to have powers of pro- 
duction within its own borders, without relying upon supplies 
from outside. Prof. Petavel called attention to the low figure 
of 3 per cent. which the author said was the proportion of 
energy actually utilised; he thought it should be possible to 
increase this. Some years ago he ‘had been engaged with Dr. 
Hutton on experiments, the object of which was to ascertain 
the effect of increased pressure within the furnace, and it was 
found that there was an increase in the percentage yield. The 
pressure employed was as high as 3,000 №. per square inch. 
Mr. Н. E. Wimperis said he had calculated that there must be 
something like 1,000,000 н.р. going to waste from blast fur- 
naces and coke ovens ; if this were utilised the fuel costs would 
be very low. Mr. Scott then made a few remarks in reply. 

the next Paper was one of considerable interest, entitled 
" Smoke Abatement” by Dr. John S. Owens. After showing 
the futility of the present legal standard of " black smoke of 
such quantity as to be a nuisance," the author pointed out how 
utterly inadequate existing methods of dealing with the trouble 
were. Even the best methods suffered from the defect of 
failing to take into account the diameter of the chimney. Не, 
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the author, had devised an instrument in the form of a teles- 
scope with a rotating diaphragm in the focus of the eye-piece. 
This diaphragm was mounted eccentrically with the axis of the 
telescope, but in it were pierced six circular apertures, each, 
when in position, being concentric with the axis. In each 
aperture was placed a semicircle of smoked glass, but the 
density of the smoking was varied according to the order of the 
aperture; that in aperture No. 2 was twice as dense as that in 
No.l,andso on. П the density of No. 1 were taken as a stan- 
dard for a particular diameter of chimney, then No. 2 would 
be used for a chimney of twice the diameter. The instrument 
enabled observations to be made by one person from almost 
any point, and {һе same background was available both for the 
smoke and the glass. What he asked for was the appointment 
of a responsible committee to fix a standard. The 
Paper was followed by a very brief discussion. 

The last item was a Paper by Mr. W. Y. Lewis on 
“ Continuous versus Intermittent Service in Passenger 
Transportation." This related to a proposal to do 
away with the intermittent train system in traffic, 
such as that encountered in tube railways, and 
to substitute а system of small cars running con- 
tinuously and at comparatively short distances apart. 
These cars, however, were to be propelled by means of a 
gigantic screw engaging with rollers on the cars, and the great 
feature was that the pitch of the thread was to vary at points 
corresponding to stations about 1 mile apart. Hence cars 
would always be in motion, but they would move more quickly 
between stations, and sufficiently slowly at stations to allow 
of passengers getting on and off. Moreover, in the course of 
being retarded they returned energy to the driving system. 
А letter was read from Capt. Н. Riall Sankey saying that he 
had seen the system at work, and that the average acceleration 
obtained was about 4-5 ft. per second per second. From tests 
made something like 80 per cent. of the energy taken out by 
the car on acceleration running was put back on retardation. 
Mr. Н. E. Wimperis remarked that it was not great acceleration 
which caused discomfort to passengers, but great rate of change 
of acceleration. He had observed that this quantity was 
sometimes as great as 20 ft. per second per second per second 
on stopping. In his reply, Mr. Lewis said that there was no 
intention of trying to instal the system on existing tube rail- 
ways, but they hoped to put it in fresh ones, especially as 1t 
was found that an ordinary electric train service could not be 
made to pay if the stations were less than } mile apart. The 
new system had an efficiency of 90 per cent., and 1t was pecu- 
liarly suited to the working of lifts. —— 

This concluded the work of the Section for the year. Next 
year the Association meets in Dundee under the presidency of 
Prof. E. A. Schäfer, in the following vear at Birmingham and 
in 1914 in Australia. 
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A NEW TWO- TO THREE-PHASE TRANSFORMER. * 


Summary.—The system of transformation described in the following 
is employed by the Gesellschaft fiir elektrische Industrie at Weiz bei Graz 
for interlinking their old two- phase supply with a modern three-phase 
system. ‘The author compares it with the Scott system, and shows that 
it is an improvement on the latter both as regards weight and cost, and 
also by the fact that the leakage, and therefore the voltage drop, is 
smaller, 


The new transformer consists of a three-limbed iron core, similar 
to a three-phase transformer, but with special dimensions and special 
windings. | 

Considering first the transtormation from à three-phase system to 
an interlinked two-phase system, we have, to start with, the three 
points A, B and C (Fig. 1) of the pressure triangle of the three-phase 
yenerator. The primary winding— that is, the three phase—is 
normal in so far as each winding is wound wholly on one core only, 
but the three phases do not have equal numbers of tums. Two 
phases, placed on the outer cores for the sake of symmetry, have the 
game number of turns, but the third has a different number, the value 


m 


ee ake ee 
* Abstract of an article in 


u Elektrotechnik md Maschinenbau.” 
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of which has to be determined. The transformer is connected star, 
Denoting the number of turns of the three phases by w,, w, and їл, 
we then have 

w == Wy = WW. >. (1) 


Considering now the triangle A B C in Fig. 1, we see at once that 
the back E.M.F.’s induced in any two phases must balance the pres- 
sures between the corresponding angles of the triangle. 

Also the pressures in the two equal phases must be equal, and there- 
fore the flux in their cores must also be equal. Moreover, if these 
two pressures are disp!aced by an angle a (Fig. 1), which is unknown 
as yet, the fluxes will be displaced by the same angle. 


e А * в e 


Fia. 1. 


To obtain equilibrium, the flux in the third core must be equal 
and opposite to the resultant of these two equal fluxes. 
The following symbols will be used :— 


е,, е, е. = the three phase pressures, | 
Ф,, Ф,, Ф, = the corresponding fluxes, 
F,, Е,, F,=the cross-sections of the three cores, 
k=a constant, 


and we can write e,— e,— 6. . 
p eq D. е 


The equation for magnetic equilibrium is 


b 


a 
®, = 26 COs 9 ба 
while the corresponding electrical equations are 


a 
E, =e? + еу? + 2ees COB as i 


and E,?=4e? sin? 2' гай 
Now e-—-kbw ;, i i$ id à te tt Е (7) 
апа e, = Ёфуг,-=2Ё Ф w, СОВ 5. Коюке к. (8) 

Hence, from equations (5), (6), (7) and (8) we obtain 

1 + tan 5/3 
== TUMOR USUS), cos’. M горо è (9) 
из 1—2 соза 2 

If now, according to the extended Kirchhoff's law, the eurrent 


АН Е. 
t NM 
wil [1 


АЧАА 
B x ШШ 


! 


Fic. 2. 


| * о hd int. 
polygon of the three magnetising currents closes in the star je 
the flux-densities in the three cores must be chosen to corresp 
Hence we must make 


Е,=Е.= Е 


4 a 
F:—2F cos 5, 


in which Ез can be taken slightly less than the above value: to 
for the dissymmetry of the core. n be 
Equation (9) shows that any phase-displacement са 


w ich 
obtained between the two pressures e. If a=90°, „ло ш 


is characteristic of this new transformer. 


(10) 


allow 
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Hence from equation (10) we have 
| F,— y/2F,— J2F,. 

Passing now to the secondary—that is, the two-phase—side, the 
windings on the two outer equal limbs must have equal numbers of 
turns, since these produce the phase pressures of the two-phase 
system which are displaced by 90°. The winding on the third limb 
is connected in mesh with these two and arranged as shown in Fig. 2. 
The two outer wires of the system are connected to the middle coil 
and the middle wire to the common point of tho two outer coils. 

The third winding plays an important part in this transformer. 
Its duty is specially clear in transforming three-phase into uninter- 
linked two-phase currents; it carries equalising currents, the pro- 
perties of which will be shown later. ; 

To find the ratios of the numbers of turns on the two-phase side, 
it is clear that the pressure polvgon must close, since the system is 
connected in mesh. Hence the pressure induced in the third wind- 
ing must be 4/2 times the phase-pressure of the two-phase system. 
Since, however, the middle limb carries 4/2 times as much flux as 
the other two, the windings on all three limbs must have the same 
number of turns. 

We will now proceed to find the ratios of transformation of the 
three cores, which we will denote by w,. и, and us. Denoting the 
interlinked three-phase pressure by E,, and the phase pressure on the 
two-phase side by Е,, we have 


E,, 
= 95 
e,— 0-366Е,, 
and therefore PORE UM d Be ee Se (11) 
/2 E 
0:366Е 
us = — 1, i i |. a (12) 
/2 Е, 


The next point to consider is how a balanced non-inductive load 
on the two-phase side is transferred to the three-phase side. Mag- 
netising currents and pressure drops will be neglected. 

Where the outer wire enters the transformer, the current branches 
into two parts, one part passing to th? other outer wire through the 
equalising winding. This current I; is as yet unknown both in phase 
and magnitude. "Together with the load current J (Fig. 3) it forms the 
eurrent I in the windings. Making use of the law of superposition, 
we now consider that the two currents J flow undisturbed to the 


middle wire, while an equalising current flows through the whole 


mesh. 
Considering the balance of the M.M. F.'s, in the two outer primary 


cores, the currents 
Gad ТИ ёз ж ж cw cw (13) 
must flow, displaced 180° from J. 

Also in the same cores we must have 

И ое 0 

and in the middle core 
;i,—1,/u,—1,/0-360u . è è è . « . (15) 

To determine the value of I,, we will use the extended Kirchhoff's 
law for the primary star point. The three current vectors must form 
а closed polygon, or in other words, the resultant of 7’, г’, j and у must 
be equal and opposite toi, Since, however, the resultant of j and 7 
falls in the direction of the phase pressure of the middle core and 
since 3’ and 7; have the same phase, it is clear that í, must also fall in 
in the same direction (Fig. 3). 

We will now proceed to determine the magnitude of $.. 

The resultant of i’, i’, у and j is equal to 


j J2—r,, 
which is the magnitude of is. 
Hence from equations (14) and (15) we obtain 


Y. ub 
т 0-366u и Vect 
or I,—JV2. 0.366/(1--2.0-366)—0-299J7, .  „ , (16) 


and further 


4—l/ux0815J. 4| e о > > & (17) 


Calculating now the values of the other two equal currents on the 


three-phase side, we have 


42 — 7% 4 41— 217) cos 45° 


or, using equations (14) and (15), 


11==1,==4==1/и х 0:8157 ; asa; (18) 


and therefore equal í,. 


We see from this that the current polygon formed by ғ, $, and һ 


is closed and, since the three currents are equal, forms an equilateral 
triangle. Hence the three currents are displaced from each other 
by 120°. One of these, £,, is known to be in phase with its phase 
pressure and hence it follows that a balanced non-inductive load 
on the two-phase side is also balanced and non-inductive on the 


three-phase side. The energy equation 


2E,J— уЗ E, 


in conjunction with equation (11) gives us 


v2 1 
t= ga dus 8 9 o 9*9 o ө o (18a) 


which checks with equation (18). 


In а similar manner to the above а balanced inductive load can be 


shown to be transformed into a balanced load with the same phase- 
displacement. 


It is also easy to show that the Scott system as well has the above 


advantage. "The leakage of th^ latter. however, is greater than that 
of th» new transformer, for the two halves of the primary winding 
by themselves produce a leakage flux, since they partly oppose each 


other. 


Proceeding to examine the properties of unbalanced loads, we see 


that such a load can be considered as a superposition of a balanced 
load and a load in one of the three phases. Hence we need only con- 


sider this load in one phase. 


For this we must obtain the star-point of the three-phase system. 
The pressure induced in the middle winding is equa! to 
e, = (4/3— QE, 


and th» phase pressure of the three-phase system is 


Ep. = E/v 3. 
Hence by winding on th» middle core | 
1/43 


Ш = зру 


turns instead of 1',—0-366w, wo obtain the star-point (Fig. 2). 


AN Transtormer 
Y 
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We now find two different kinds of load, according to the phase in 
which it occurs. In one case the load current $ traverses the winding 
on one core only and in the other case windings on two cores. 

A non-inductive load in phase III. (Fig. 4) can easily be 
investigated. 

Considering the balance of the M.M.F.’s, the winding on the middle 
core on the two-phase side carries a current 


ni 0-366 . 0-707E,/E, 
or I=; A 
V3 e E, 


The current I flows in both phises of the generator and is displaced 


45° from its phase pressure, which is shown by re-writing the above 
equation 2E, I cos 45° = iE,J J3. 


Treating th? Scott system in th? same way, it сап be shown that 
only one ph ise of the generator is loaded but with purely watt current. 
Th? copper losses in th» generator are thus the same with both systems, 
but in the Scott system, they are not distributed so favourably as 
in the new transformer. Moreover, the two-phase system is largely 
distorted with th» Scott transformer, apart from the far greater 
reactances of th» same. 

The second case is obtained by loading ph vse T. or IL (Fig. 4). Tha 
load current then flows through а ри of th» middle winding as 
well as one of the outers and thus induces a current in the equalising 
winding on the two-pha3se side. 


-T - EN 
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'The primary currents are now equal to 
I—i 0-707 E,/F. 


"З „Е 
эпа =i ( RU NE 0-366—0-707 
Д 1 3—4 Е, | 
"E -366 | 
ог 12-20707 0 d 


М 1 
42 t 


Considering now the directions of the currents, we obtain th^ fol- 
lowing two load currents in the two phases of the generator :— 
J,=I1—I1,=1 0-707 E,/E, (1— 0:366/% 3). 
at 15° to its phase pressure, and 
; Г. 0-‹ 6 ) 
енй f 


„ NG 
with a displacement of 75”. 
Hence we hive 


E,J, cos 15? +E, J, cos 75^ — E,i/ 3. 


Examining the similar case for the Scott transformer, we find 
that the copper losses are again equal, but in both systems badly 
distributed, so Фи now the Scott system is slightly the better. 

We will now consider the problem of the conversion of three-phase 
current into uninterlinked two-ph^se and vico versz, а procedure 
which is at once possible with the Scott system, but presents some 
new features with the new transformer. For this purpose it is neces- 
gary to separate the winding on the middle core, which carries the 
equalising current, so that it is not connected with the two phases. 

We hive treated th? problem above by means of the principle of 
superposition and hve first considered th? two load currents to flow 
in their windings and then superposed th? equalising current I, flow- 
ing in the closed circuit formed hy the two-phase side connected in 
mesh, | 


FIG. ә. 


'l'his condition is also possible physically, and it is clear that the 
circuits will have the same relations, if they are arranged as one short- 
circuited winding and one winding for each phase, which are not con- 
nected either to each other or to the short-circuited winding. This 
arrangement is shown in Fig. 5, and can be called a physical use of 
the principle of superposition. 


Now from equations (15) «nd (11) we hive 
V2 
Ел 0.3663"? 
and we also hive Е,--ФАМ, 


where W is th? number of turns per limb of the secondary side, which 
is equal for all three limbs. 

'The expression on the left of the first of those equations is propor- 
tional to the load of the transformer and we can write 


(LW)k=L ......5. (19) 
where L is the load and a 

k — 444732, ВЕ я 

`` 093060 — | 


Zquation (19) is evidently merely the value of the ampere-turns of 
the short-circuited winding and since we have no other equation for 
J, or W—with th» interlinked two-phase system W depends on E,— 
any arbitrary value may be chosen for W, so long as it can be designed 
for the corresponding current I.. 

Hence W is chosen small, so that there is no high pressure in the 
equalising winding and so that a good space-factor is obtained. 

The chief advantages of the new transformer compared with the 
Scott system are the following :— 

The leakage is considerably less. 

The overall dimensions are smaller. 

With uninterlinked two-phase current the weight is about equal to 
the Scott system, and with interlinked two-phase current it is con- 
siderably 1езз. 7 | 
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PACIFIC CABLE BOARD. 


The accounts for the year ended March 31, 1911, together with the 
report of the Chairman of the Board, have been issued. . 

The traffic receipts for the year were £140,313. 2s. 3d., less £4,170.6s.7d.. 
paid to the Atlantie companies for work done and delivering double 
copies in London and other large centres in the United Kingdom, leaving, 
therefore, £136,142. 15s. 104., which, together with interest on deposits 
(£225. 10s. 2d.), refund tolls and dues (£202. 16s. 3d.) and charter of 
* Iris” (£2,106. 12s. 3d.), made a total of £138,677. 14s. 6d., leaving 
£29,334 for meeting the annuity of £77,544 payable to the National Debt 
Commissioners in respect of interest and sinking fund on the capital 
advanced for laying and equipping the Pacific cable. This is £11,378 
more than was available т 1909-10. The increase of £24,677 in the net 
traffic receipts was mainly due to increase of business and to receipts from 
new sources of revenue in the tolls on traffic between Montreal and Bam- 
field over the line leased by the Board from the Canadian Pacific Railway 
Co. The revenue of the year was further augmented by £2.106 received 
from the Eastern Extension Australasia & China Telegraph Co. on account 
of the chartering of the Board's repairing ship " Iris’ for a fortnight in 
July, 1910. In February and March, 1911. the `` Iris" was again char- 
tered for а month by the Cic. Frangaise des Cables Télégraphiques, for 
repair of the New Caledonia cable, and the extra expenditure on that 
occasion fell on the account for 1910-11, although the payment from the 
company was not received within that year. Thus the extra receipt of 
£2,106 was fully counterbalanced in th? account for the year by increases 
on the expenditure side of the account. In the opinion of the Board it is 
not desirable to treat as current revenue the whole of the cxtra receipts 
derived from th» chartering of the “ Iris” on occasions of this kind, 
апа it is proposed to balance extra reczipts repres:nting profit on a 
charter of the * Iris," by adding in the year affected a corresponding 
sum to the fixed sum of £30,000 now carried annually to reserve. 

Expenditure for the year shows an increase of £15,576. This is almost 
wholly accounted for by the cost of the new Canadian land line service 
and the extra charges in connection with the hirings of the * Iris." But 
additional charges have also been incurred in respect of the annual 
increments to salaries, and of suncry requirements incidental to an ex- 
panding service. At the same time the working ex penses, while showing 
an advance of over £15,000, fell short of th» estimate by some #5,000.` 
This was due to the fact that the actual taking over of the Canadian ser- 
vice was delayed to a later date than the Board had anticipated. 

The preliminary forecast of revenue and expenditure for the year 
ending March 31, 1912, prepared oa Dec. 7, 1910, was: Traffic revenue 
£141,009; renewal fund £30,000 ard working expenses £80,975. excess 
£30,025. The renewal fund stood at £264,236 on March 31, 1911. No 
interruption of communication occurred on the Board's system during 
the year. The several sections of the cable, the depots, instruments and' 
plant generally have been maintained in a high state of efficiency, with 
the single exception of the electrical condensers. These have shown 
somewhat serious deterioration due to climatic influences, and it has been 
found necessary to undertake repairs and renewals on a comprehensive 
and systematic scale. The process is an expensive one. and during the 
next year or two, during which the old condensers will be renewed or 
replaced, an extra expenditure of some £250 per annum will be entailed. 

Th? arrangements for transfering to the Board's management the 
service over the section of th» Cinadian land lines between Montreal 
and Bamfield were completed in September last, and from Oct. 1 were 
brought into full operation. The results have been entirely satisfactory. 
As regards times of transmission the records show that in the three months 
October to December, of last year, the average time per message between 
the United Kingdom and Sydney was reduced by 15 minutes, compared 
with the three months June to August, and between the United King- 
dom and Melbourne by 18 minutcs. 

The cable ship '* Iris" has been maintained in first-cliss order, and the 
dis»ipline and efficiency of the permanent officers and crew has left noth- 
ing to b» desired. On three separat» occasions during th? year the 
“Iris” had to be ordered to sea. On no one of th-s» was ther? found to 
һә any difficulty or undue delay in completing her compl*ment, or in get- 
ting her ready for sea, and the experience of the year has satisfied the 
Board as to the policy of maintaining only a skeleton crew during the 
times when the vess?l is not actively engaged. Tne health of the staff 
during the year has given no cause for anxiety, and th^ zeal and efti- 
ciency have been fully maintained. 

Following the reductions in Press rates to which reference was made in 
last year's report, the Board authorised a reduction from 31d. por word 
to 21d. per word in the rate for Press messages between Bamfield and 
Fiji. At the same time they reduced from Id. to 2d. per word the charge 
on Press messages to Australia that are " dropped” at Fiji. These 
changes came into operation on Sept. 1 last, and constituted the only 
actual chang» made in rates during the year. But a prospective chang? 
of general and great importance—viz., the establishment of a system 
of allowing messages not of immediat2 urgency to be sent at reduced 
rates—has been the subject of prolonged consideration and negotiation. 
In May, 1910, the Board drew up a scheme for giving effect to this 
principle in the ease of traffic passing over th» Pacific cable. . The 
Postmaster-General discussed the proposals with the British andAmerican 
cable companies, and, after obtaining their approval of them, entered 
into negotiations with foreign Governments. Asa result, such a measure 
of general agreement has been reached that there is every prospect that 
within the next few months it will b» possible for messages in plain 
language to be sent at half the existing rates of charge, subject only to 


the condition that the transmission of them must await, for а period 
not exceeding 24 hours. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIP AL, FOREIGN & GENERAL NOTES. | e agricultural research and other work in connection with the deve- 


 BBITISH NOTES. 


Brighton.—An interesting report on methods of charging for cur- 
rent, meter rent. &c., hes been prepared for the Lighting Committee 
by Mr. John Christie, the engineer and maneger of the electricity 
department. 

In his report Mr. Christie points out that the Council should aim at 
having the simplest tariffs and one flat-rate of Id. per unit. common to all 
classes of consumers, with special discounts to exceptionally large users, 
instead of the existing three rates. At present there are the maximum 
demand system of 6d. and 2d. per unit ; а 3d. flat rate for hotels, licensed 
premises, clubs, бе; and a 4d. flat rate for shop lighting and domestic 
supply. SO per cent. of the consumers have reverted from the maximum 
demand system to the flat rates, and the remaining 20 per cent., who still 
elect to be charged on the maximum demand system, are obtaining their 
supply at a lower average» price than they would get if they changed over 
to either of the respective flat rates to which they are entitled. To pro- 
tect themselves against a serious loss upon such a transition as adopting 
one standard flat rate. Mr. Christie suggests that the policy be adopted 
gradually, the first step beirg to abolish meter rentals ; next. gradually 
reduce the flat rate for shop lighting ard domestic supply from 4d. to 31d., 
then to 3d. per unit, and finally reducing the common flat rate of 3d., а 
little at a time, to such а figure as to induce all the maximum demand con- 
sumers to discard the system for the tlat rates. Tne adoption of such a 
suggestion would involve а reduction. in. the current year's revenue 
equivalent to about £600. The concession would assist them in develop- 
irg the undertakirg, especially among the smaller householders, and he 
Was assured of its ultimate success. The complete abolition of meter 
rentals would involve а loss of revenue of £1,200 per annum, and, although 
possibly for a few years increased business would not directly compensate 
for the loss, it was the only concession which they were able to afford at 
present, and must be regarded as a concession to which private consumers 
had some claim as a rcsult of the satisfactory working of the undertaking 
during the last few years. Tho cuttirg off of supply between 5:30 p.m. 
and 8 p.m. during December and January, prevented а number of pros- 
pective customers from using the electricity, and those restrictions, too, 
would have to be abolished. Last year 173.576 114. units were sold, 
vieldirg £1.084. If the concession was granted Mr. Christie estimated 
that the loss would be £361. but increased business on the part of brew- 
егез, laundries, Кое. would neutralise that. For outside consumers Mr. 
Сяле suggested a reduction of charging to one flat rate of Ца. per unit. 
The present tariffs are: For first 240 units used during each half-year, 
without restriction, 2d. prr unit: from 250 to 200 units, 114. per unit; 
and over 500 units Lid. per unit. The revenue from the 3,757 units dis- 
tributed outside the Brighton area last year was £30. 3s. 9d., and the 
reduction would make a difference of £6. 143. 1d., which would quickly 
be wiped off by increased business. 

The committee, havirg considered Mr. Christie's suggestions, recom- 
mended that they be approved by the Council and acted upon, and that 
the tariff of charges for the supply of electricity approved by the Council 
on April 16, 1908, be amended accordingly ; also that from Oct. 1 the ex- 
isting charges for meter rents be abolished except in cases of consumers 
upon the maximum demand system. 

Darwen.—The Bozrd of Trade recently suggested that speed 
indiestors should be fixed on the tramcars, but the Tramways Com- 
mittee hve postponed action in the matter until the Association of 
[4 . * + 
Tramwey Menegers heve interviewed the Board on the subject of 
speed indicetors generally. 

Eastbourne.— A reb.te of 24. per unit is to be made to consumers 
Whose supply exceeds 40.000 units per annum. 

Electric Ambulances in Dockyard Work.--The Port of London 
Authority propose to supplement their first-zid egencies at the 
London docks by four electrice ambulances, which ere et present 
being constructed. 

The electric ambulances will be employed for the areas of the Victoria 
and Albert. the Surrey Commercial, the London and the West India 
Docks and the estimated cost of the service per year is about £4,000. 

Electrical Exhibition, Olympia.—' The management of this exhi- 
bition will send any contractors pictorial posters of the exhibition on 
hearing from them, and on consideration of such contractors exhi- 
biting these bills in their windows. they will be entitled to two com- 
plimentary tickets to the Exhibition. It is therefore hoped that 
contractors will assist in giving the Exhibition every publicity. 

Electricity in Agriculture and Horticulture.—It was recently an- 
nounced by the Board of Agriculture that the sum of £50,000 per 
annum was to be allotted by the Development Fund Commissioners 


opment of agriculture and horticulture. There is a general impres- 

sion that some portion of this large annual vote will be allocated to 
experiments in connection with the application of electricity to the 
acceleration of crop growing, and there is a likelihood of the State in 
this way helping the efforts of Mr. J. E. Newman. Sir Oliver J. Lodge 
aud Mr. Lionel Lodge in their practical work in the Evesham district 
of Worcestershire, where much hes been done to demonstrate the 
possibilities of this scientific advance. 


Exhibition of Patents.—London is to have a permanent exhibition 
of patents which will be situated in a central position, and will be 
open to the publie all the year round. "There will be no charge for 
admission, the object being to establish a centre where inventors 
may display their patents for attracting the attention of purchasers. 
Particulars from the administration office, 165, Fleet-street, E.C. 


Fire.—4 fire broke out on Sunday at the works of the North of 
Seotlend Electric Light and Power Co.. Inverness. Damage to the 
extent of bout £1.000 was done to the stores and plant, but supply 
of current wes not interfered with. 


Garvagh (co. Londonderty).—Arrengements have been mede for 
the public electric lighting of this village by 14 25-c.p. metal filament 
lamps. Electric current will be supplied by Mr. Stewart. 


Glasgow.—The Perlismentery гла Tramways Committees have 
adopted recommendations of г sub-committee to obtein parlia- 
mentary powers to construct certain new tramways end to erect a 
new bridge over the Clyde from South Portland-street to St. Enoch- 
square. The propose! that the tremweys be extended from Cen- 
niesburn Toll to Milngavie, end from Baillieston to Coatbridge, was 
not approved. 

Greenock.—The Electricity Committee recommend a reduction in 
the price of electric current for private lighting from 4d. to 34d. a 
unit and for public lighting from £15 to £14 per are lamp per annum. 
The price of energy for power is 5130 to be reduced. 


Ilkley.—On Wednesday the Council decided to apply for a pro- 
vision! electric lighting order for the urb» district of ИК еу гла the 
township of Myddleton. 


Lighting of German Trains.—It is ennounced that in future pas- 
senger coaches of the Prussian reilways will be lighted by electric 
light instead of gos. The Rosenberg system of electric lighting has 
been adopted. 


Llandudno.—Applicztion hes been made for sanction to a loan of 
£500 for extensions of mains. &c. 


Llangollen.—The Council have been advised that the transfer 
of their provisional electric lighting order to the Llangollen & 
District Electric Light & Power Co. is not legal, ала a committee 
has been appointed to consider the situation. 


Local Authorities and Fair Wages.—The L.G. Board have issued 
g circular to County and Town and Borough Councils, &e., drawing 
sttention to the recommendation of the Advisory Committee of 
representatives of Government Departments with reference to the 
“fair wages ` clauses in contracts. 

The circular, which was signed by the secretary (Mr. H. C. Monro) and 
was accompanied by a сору of the “ fair wages" clauses, stated that 
" the accompanying memorandum embodied the resolution passed by the 
House of Commons on March 10, 1909, on the subject of fair wages clauses 
in Government contracts, and the recommendations made by the Advisory 
Committee of representatives of Government Departments, which had 
heen established as suggested in para. 124 of the report of the Fair Wages 
Committee of 1908. И would be seen that the Advisory Committee 
recommended that clauses such as those ingerted in Government contracts 
should also be introduced into contracts which were not entered into by 
Government departmenta, but which involved the expenditure of public 
money or other eonsideration granted by a Government department, or 
which required the approvalofthe department. It appeared to the Board 
that the policy adopted in the ease of Government contracts should be fol- 
lowed in the cases of all contracts for the execution of works or the supply of 
materials which are entered into by local authorities or by or on behalf of 
any committee wholly or in part appointed by a local authority. Whilst 
they are aware that many local authorities specify in their contracts con- 
ditions to be observed by the contractor as to the rates of wages and other 
matters affecting. persons employed by him, the Board think that in 
every case the authority should give the matter careful consideration with 
the view to the introduction in the contracts of clauses on the lines of 
those inserted in Government contracta, 
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L.C.C. Tramear Accident.—An accident occurred on Saturday 
afternoon to a L.C.C.tramear at the junction of Shardelves-road and 
Lewisham High-road, resulting in the death of one person and 
injuries to severa] passengers. The car left the rails and was over- 
turned. 

An inquest was held on Tuesday, when a verdict of accidental death 
was returned, and on Wednesday a Board of Trade inqiury was con- 
ducted by Col. von Donop. 

JARRETT, the driver of the car. suid he thought if he could have got the 
ear to stop it might have righted itself. The magnetic brake did not act 
when applied, but he thought the Jerk of the car before overturning 
showed it had just then come into action and then skidded. He after- 
wards examined the rails; and found a quantity of hard sand in the groove 
He was certain it was not the sand he had released. 

Reeve, the learner who wason the car, suid that where the wheels left 
the rads the lines were full of old dirt. He did not connect the dirt in 
any way with the derailment. The magnetic brake failed to act, but he 
could not account for it in any way, 

Evidence was given to show that the state of the track at the place of 
the accident was good and thit the condition of the car and its brakes 
was normal before the accident. 

Ormskirk.-- The Council have sealed the »greement for the trans- 
fer of their provisional electric lighting order to the Ormskirk Electric 
Supply Со. Mr. J. W. Speight is consulting engineer to the com- 
pany, which proposes to establish electricity supply in the district 
at ал early dete. 

Pontardawe.— Messrs. Gilbertson & Co. are prepared to erect poles 
and supply electric current for publie end private lighting. provided 
their position is made legal, and the Sanitary Committee has, there- 
fore, been requested to consider a form of agreement to be entered 
into with the company. 

Presentation.—On Friday the stoff of Sheltield Tramweys Depart- 
ment presented a silver tea-tray to Mr. Н. E. Yerbury. chief engineer. 
on his marriage with Miss Dorothy Wood. 

Mr. К. J. Mansit, chief electrical superintendent, in making the pre- 
sentation, conveyed to Mr. Yerbury the congratulations of the staff on 
the happy event and mentioned that Mr. Yerbury had been on the depart- 
ment since the commencement of the electrification of the tramways. 
Мг. A. Handford, the traffic superintendent, and Mr. J. В. Williams, 
superintendent of the power station, also spoke. 


Salford.—The borough electric! engineer (Mr. H. J. Hawkins) 
has prepared а report upon the present position of the electricity 
works, in which he recommends the installation of modern turbine 
plant and the serapping of the existing reciprocating engines, one at г 


time, as required. 

Mr. Hawkins puts the cost of carrying out his recommendations, 
which would inerease the capacity of the works to 12,000 kw., at £85,350. 
Та, recommendations inchide the modernisation of the coal-hauling 
plant at an estimated cost of #3100; displacing (as required) eight 
existing boilers by seven water tube boilers, £14,000; additional turbo- 
generator, $12.50); removing existing store and fitting shop, and erect- 
ing travelling crane for turbo plant, £750; new fitting shop and store, 
£1.50); extending switch room and building new switehboard, £3.500 ; 
replacing one at a time four 720-909 kw. engine sets by turbo-generators 
of 1,600 kw. at a cost of £12.500 each turbo-gonerator, £50,000. The 
increased capacity of the plant would reduce the capital expenditure per 
kilowatt from £90 to approximately £54. 


Shoreditch (London).—The Lighting Committee have reported on 
a proposal to substitute metal tilament lamps for the 1,055 gas lamps 
in streets north of Old-strect. 

The capital cost of laying about 14 miles of cables in 160 streets, of 
saifficient size to serve not only for street lamps but to meet any additional 
demand likely to aris» is put at £8.38, and the cost of converting the 
street Гайр» for eloetrie lighting at £655. The seheme would make it 
not only роз Ы to give sapply of electricity to any occupier within the 
larg? area proposed: to be dealt with. but there would also be a giving 
to the general rate of about £230, Although some of the streets in which 
it is propos dite lay mms are of a typ: not likely to require an im- 
mediate зору of electricity for power and lighting, а Jarge number 
contain s nall factories, and are in neighbourhoods where new works are 
lik Ev to be егес. Et is proposed to lay miina in the ordinary side 
stroats of sufficient capacity to supply power up to 25 H.P., or 350 50 c.p. 
lamps, and in the smaller streets mains saflicient to provide 6 H.P. or 
SEU c.p. lamps. The Committee recommend that this proposal be 
carried out at the sums mentioned, the work to b» done gradually. 

‘Tne Comittee have also decided to adopt, аз an alternative. to 
the maximum demand system, a flat rate for electrical energy for power 
of 11d. per unit for all supplies of not less than 1.25) units per quarter, 
with a load factor of at least 10 per cent., and with a scale of discounts 
varying from 5 to 20 por cent, according to quantity. Where current 
is us id for factory lighting equal to 5 per cent. of that taken for power a 
further discount of 25 por cont. is to be allowed ой power rate. For 
power supplies with a load factor of at least Lo per cent.. the TTS 
price is to be bod. por unit, and where the load factor is legs than 10 per 
eent. 2d. pir unit. Where factory lighting is equal ts 5 pir ent. of total 
used for power the rates pcr quarter are; 6.250 units and over, 2.5. por 
unit ; 5.000 and under 6.250, 2.754. per unit; 3.750 and under 5.000 
3d.; below 3,750, 325d. Factory lighting where electric power is not 


used, 3:254. per unit: publie street are lighting, 1:54. ; lighting public 
offices, 314. For current used for trade and testing purposes in cle: 
trical showrooms, 2. per unit. 


Stockton-on-Tees.—The Couneil are carrying out extensions of the 
electricity generating plent io provide for next winter's dem nd. 

A contract has b'en placed with Richardsons, Westyarth & Co. for a 
mixed. pressur? tarbine combired with à Siemens direct-eurrent. 400. 
00 kw. generator at an inclisive price of £2,923, to be ready for running 
in November, Фаз cooling tower is to be extended, the contract having 
been let to the Klin Eng. Со. The superheater contract has been let to 
T. Sugden (Ltd.), and the switchgear to Drake & Gorham. 


Stourport.— The Council heve decided to ellow the Kidderminster 
аза Stourport Месте Supply Со. to supply electricity in the district 
hy overhesl wires, 


Trades Union Congress.—Mr. W. Mullin. in the course of hit 
presidential address at this yeosr's Trades’ Union Congress at New 
eastle-on-'T'yne. stated thet the total membership we snow 1.692.133 
an inereese of 14.418 over last year, and the delegates numbered 
523. against 505, 

Mr. Meris mentioned that since the last congress the Pariamentary 
Committee hid carried ont the instructors of the delegatis in r gard 
to presenting before Cabinet Ministers the various r solutions agreed to. 
His exporience, as an old. member of the Committee, was that those 
praetiend talks were of the otmost importance. They stood as the 
mouthpiece of the trade union movement. The experience of men who 
knew their subject was laid before the Government heads, and he asserted 
unhesitatingly that every new measure affecting the working classes 
before it reach d the Hous» of Commons, was influenced and moulded by 
reason of the views laid through the Parliamentary Committee before 
the Ministers in charge. ‘Tho importance of that work inereased every 
year, and was valued alike by whatever Government might be in power. 
In regard to the Insurance. Bill, certain features of the measure called 
for their careful deliberation. He thought they all understood that any 
insurance bill that allowed the benefits to be paid to workmen whose 
share of the contributions were paid indirectly through the taxes of the 
country, would be a big bar to any effort to improve the weekly wage. 
The tact that a weekly contribution would be required would cause even 
the most indifferent to take a greater interest in the measure, One very 
valuable method of dealing with the administration was by a federation 
of trades, and he suggested that trade unions, wherever possible, should 
form themselves into federated groups. The Osborne judgment was still 
unrepeated, but the Coal Mines Bill had been beaten into shape in Grand 
Committee. As to the recent series of strikes affecting the transport and 
railway workera, practically all had been successful in securing advan- 
tages hitherto denied to them. Of late years the policy in regard to 
wages and working conditions had been in favour of mutual agreements, 
boards of conciliation and the like. It could hardly be said that they had 
altogether commended themselves in actual working to organised labour. 

The Parliamentary Committee reported that it was safe to assert 
that the Coal Mines and Shops Bills would pass through the House of 
Commons during the autumn session. Another measure, introduced by 
the Government with the object of meeting what was known as the 
Osborne judgment, was also under way. Although, as drafted. it was 
not so favourable or so comprehensive as trade unionists would desire. 
it would doubtless be put into satistactory shape before it reached its 
third reading. The question of making trade union combinations 
permanent in their character had occupied the attention of the Com- 
mittee, and it seemed to them that the State Insurance Bill offered à 
possible means to that end. The tendency among organised workmen 
would be to have each separate trade union registered ах an approve 
society for sickness insurance. The Cominittee, after mature delibera- 
боп, were of opinion that it would materially strengthen the unions. and 
consolidate the trade union movement И the various. societies were 
grouped together into as few groups as possible; that each group should 
be made the sole channel of receiving and paving the money гесе 
from the Treasury for the purposes of s'ekuess insurance; that the duty 
of administration should, so far as the "Treasury requirements admit, № 
assumed by a representative body elected from each separate group: 
and that a united and immediate effort should be made to induce the 
Government to make such alterations in their bill as will admit of these 
suggestions being carried out. 

Workmen's Com p»nsution.—On. Wednesday a long resolution on work- 
men’s compensation was passed. In the resolution: the Congress con: 
demned the present practi ee in the Appointment of medical referees an 
claimed that they should b» appointed and pad by the State. and should 
devot» thems+lves exclusively to their duties as referses, Toat the bast 
of compensation for all adult workers should be a minimum of Ev. pt 
week where the weekly wages excecd that sum. and full wages when the 
wages are less than 153. That in cases of loss of an eye or other perm 
nent injury to body or limbs a fixed sum should be paid irrespective 9 
earning capacity. That all outworkers should be included under the 
Act on the same terms as factory or other workers ; and that camper 
sation should be pud for accidents occurring within the area of the were 
of any firm to any workman cmpioyed in the works or en the prom 
of his employer, whether or not such accidents happen in the cour © 
the employment of the individual workman. 


3 TERRAE 

| Tramwaymen's Wages.—- Rochdale heve gronted an imere е " 
" " " . [4 i4 á 
åd. per hour to all employés with over four years’ service. This w! 
cost about £500 a year. — Rotherham Corporation have also grant 
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an increase of 14. per hour to their motormen and conductors. The 
men will work 54 hours instead of 60. in consequence of the рго- 
vision of a meal relief, so that their week's wees will be less, although 
the aggregate expense to the Corporation will be more. 


COLONIAL AND FOREIGN NOTES. 


| Australasia.— The New Zealand ~“ Trade Review " states that the 
values of imports of electric machinery into New Zealand during 
the past five years were £187,697, £233,252, £258.851, £212,071 and 
£207,565 respectively. 

The © British Australasian " says Mr. H. В. Harper. the Melbourne 
city electrical engineer, who recently accompanied the Victorian Premier 
and Minister of Public Works to Germany and Holland, t» inspect the 
electric railways, will bave England on th» 16th inst. and visit the United 
States with the object of making further observations there, prior to his 
return to Melbourne. 

Ceylon.—The power station at Black Pool is nearing completion. 

Chili.—The Government has approved projects (by Don Mario 
Ibar) for г, telephone service in Constitucion, and (by Don S. Correa) 
for electricity supply in San Vincente (Canpelican). 

Customs Duties.—A supplement to the Australian Customs Tariff 
Guide states that the following import duties will be imposed on 
telephone parts imported separately :— 

Escutcheons, 5 per cent. ad val. (British goods free): round milled 
brass nuts and bell pillars, 30 per cent. (British 25 per cent.) : porcelain 
bases (fitted), receiver hooks, ebonite or metal knobs, table telephone 
Bprings and vibrators (British and other) are duty free. 

On shunt coils (imported separately) for аге lamps (British or other), 
20 per cent. On main springs оха with Mors? registers, 5 per cent. 
(British free). 

Under the French Customs tariff (according to recent decisions) the 
following are the classes under which the articles mentioned are clag- 
sified: Small electric massage apparatus (524bis., clectro-technical 
apparatus); land portions of submarine cables (S35ter., wires and cables, 
insulated, for electricity). The submarine portions are duty free. 


Damascus (Syria).—Mr. E. Weakley, the special commissioner of 
the Commercial Intelligence Committee of the Board of Trade, 
writes :— 

Although the river Barada furnishes considerable water-power, as 
many as 150 electric motors (from } to 2н.р.) are in us? for raising 
water, the motors and pumps being made by a Berlin firm. Damascus 
agents of British firms have, since 1997, supplied a considerable number 
of motors in th» district. The demand for machinery in the Aleppo 
district has been insignificant, but the establishment of railway con- 
nections with Beyrout has greatly simplified the transportation of heavy 
machinery, and the introduction of mechanical power has been put on a 
practical footing. British makers are paying attention to this trade, 
and have supplied gas, oil and steam engines. 


Electrical Schemes for Constantinople.—-In connection with the 
proposal to form an international syndicate to acquire the concessions 
for the supply of electricity end gas, the equipment of electric tram- 
ways, &c.. in this city. it is stated that the head office of the organise- 
tion (the Consortium of Constantinople) will be st Brussels. and the 
а limited liability compeny is to be formed with a share capitel of 
45.000,000 fr. (£1.800,0001, and an equal amount in 4 per cent. 
debentures. 

Tue board will be composed of representatives of German, French, 
Hungarian, Belgian and Swiss banks, financial houses and tramway and 
electrical firms, which have subscribed the capital. Of the capital, 
36,000,000 fr. (£1,440,000) is to be devoted to tramways, the same 
amount for a tubo railway, and 15.000.000 fr. (£720,000) to electricity 
supply and gas. ‘The electrification of the Constantinople tramways 
and the construction of a submarine tunnel to connect Pera and Galata 
are public works already secured. by the Consortium. Tae concession 
for the metropolitan railway has been applied for, but has not yet been 
granted. The gas and electric lighting will fall under the direct control 
of the Consortium at a later date, under conditions which have already 
been fixed, | 


Japan.—The British Consul-General at Коре writes :— 

The outstanding feature of 1910 was the number of gis plants sot up 
for supplying towns with gas and for small suction gas electric power 
stations. In the early part of the year the bulk of the orders were given 
for British machinery, but during the latter half Continental firms secured 
a number of important contracts, principally by undercutting Brit’sh 
prices. 

А loeal rubber electric cable factory, equipped with British machinery 
and having the services of a British cable ex pert. has made great progress 
since last year, and can successfully compete with British goods in price 
and delivery, As regards quality, time alone will prove. For papèr- 
insulated cables there is still a demand, and large contracts have recently 
been secured by Continental manufacturers at very low prices. | 

А report from Formosa states that six electric tower transporters have 
been ordered from England for Keeling Harbour, and electric capstans 
are to be erected for moving the cranes along rails on the quays. 

The pumps ordered from a British firm for Takow (Formosa) water- 
works are to be driven by three-phase electric current obtained either 
from the Government supply ог from an independent station. — Practi- 


cally the whole of the electrical supplies have hitherto come from German 
and American makers. 


Montenegro.—The Government have granted a concession to 
Mr. A. Dechkovitch for the erection and equipment of two electric 
power stations, опе of 80,000 н.р. capacity at Kolessin, on the Tara 
river, and one of 5,000 п.р. at Podgoritza, on the Moracha. The 
former will supply power to an iron mine near Antivari. 


South Africa.—The “ British and South African Export Gazette ” 
states : — 

The early completion of the electrification of the plant of the Durban 
Roodepoort Deep has been decided upon. 

Roodepoort -Maraisburg Council have obtained permission to borrow 
£3,000) for electricity works, and tenders will shortly be invited for elec- 
trical plant and material. 

Klerksdorp (Transvaal) Council have reduced the charge for electrical 
energy from Is. to 9d. per unit and have decided to advance the money 
for the wiring of consumers! premises, repayable by monthly instalments 
with interest at 6 per cent. 

Spain.—The ** Madrid Gazette " announces thet tenders will be 
opened by the Junta especial de Subastas, Ministerio de Marin». 
MADRID, on a date to be announced later, for supply of two radio- 
telegraphic installations, one of a naval type and опе cepable of being 
carried by a landing party. "The upset price is put at 42.000 pesetz з 
(about £1,550), and a deposit of £80 will be required with each t»nder. 
Local representation is essential. 


Telegraphic Feat.—The New York '' Times” recently made an 
experiment in order to ascertain the speed at which an ordinary 
commercial telegraph message could be sent around the world by 
submarine cable. 

The message in question, which was despatched from New York at 
7:16:30 p.m. on August 20, was :— Times, New York. This message 
sent around world.—Times.” The time occupied in transmission over a 
journey of 28,613 miles (geographical) was 16 mins. 30 sec., including 
16 relays, thus giving an average speed of 29 miles a second. The 
message was transmitted by the Pacitic Telegraph Co. from New York to 
San Francisco, and thence transmitted over the lines of the Commercial 
Pacific and Eastern. Extension Companies, the French Government, 
Eastern, Europe and Azores and Commercial Companies. The actual 
route traversed was :— 


San Francisco to Honolulu (Com. Cable Co) ........... es 
Honolulu to Midway Island (Com. Cable Со.)................ 
Midway Island to Manila (Com. Cable Co.) .................. 
Manila to Honekone (Eastern Extension Co.) ...... и ... 736 
Hongkong to Saigon (Eastern Extension Со.) ................ 


Saigon to Singapore (French Govt. Teleeraphs) ............. 630 
Singapore to Madras (Eastern Extension Co.)..... а . 1,895 
Bombay to Aden (Eastern Co.) ...... PENA PA а sace Mile 
Aden to Suez (Eastern Со.) ............... аана; ИНОЙ 
Suez to Port Said (Eastern Co.) ............ EUN RUNE: 84 
Port Said to Alexandria (Eastern Co.) ........ — 0 E 154 
Alexandria to Malta (Eastern Co.) ...... TO RTI osos ке L086 
Malta to Gibraltar (Eastern Co.) ........................... 1.125 
Gibraltar to Lisbon (Eastern Co) .................... "T 392 
Lisbon to the Azores (Fayal) (Europe & Azores Co.) ........ ‚. 872 
Fayal to New York (Com. Cable Со.) ............... $a s aca" dO 
Total (nautical miles) ..... ОИ ee ee eee 21.397 - 
Equal in land miles to. .............. POPE back o ST DU 


Add land lines transmission : 
New York to San Francisco (Postal Telegraph Co.) ........... 3,000 | 
Madras to Bombay (Indian Govt. Telegraphs) ........... ..... 650 ž 


Total in land тїЇез......................... Gt wate 28,613 

The fastest previous dispatch was an official message sent by the 
President of the Commercial Pacifice Cable Co. (Mr. Clarence Н. 
Mackay) on the opening of that line in 1903, but on that occasion 
arrangements had been made to avoid delay. In the present instance 
it was an ordinary commercial message and no special arrange- 
ments were made in regard to its dispatch. 

United States.--The city authorities of New York have adopted 
electric power for driving the pumps of their high-pressure fire ex- 
tinguishing service. Two electrically-driven pumping stations. with 
a rated capacity of 3.000 gallons per minute. at a discharge pressure 
of 300 Ib. per square inch, furnish service on every alarm within the 
high-pressure zone. Pumping by gas power has been found to be 
cheaper, but water is delivered from the electric pumps at à much 
higher rate. The outflow of the electric pumps (though rated at 
3.000 gallons) averaged 5,000 gallons per minute on the occasion of 
the great fire of January, 1910, while the gas-driven pumps of Coney 
Island only averaged 1,450 gallons per minute at the fire of July. 1907. 

Venezuela.—lmports to Venezuela during the fiscal vear 1909-10 
ineluded the following :— 

Electrical apparatus and fittings. valued at £2,080 (Пот U.S.A. 
£1,625, Italy £264, Germany £117, other countries £74) : machinery 
£61.289 (U.S.A. £28,636, С.К. and colonies £17,465, Germany £8,046, 
other countries 40.642); iron and steel goods, including railway material, 
£138,177 (U.K. and colonies £51,173, U.S.A. £47,707, Germany £32545, 
other countries 56.889); other metal goods £28,038 (Germany £11,265, 
U.S.A. £7,569, U.K. and colonies £5,543, other countries £3.66] ). 

The British Vice-Consul at Maracaibo states that there are tram- 
ways at that town, but there is an opening for further developments 
in this direction. 
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Wireless Telegraphy Notes.—'' The Mareonigroph " states that 
among recent contrasts entered into by Marconi's Wireless Telegraph 
Co. is one with the Crown Agents for the Colonies for the establish- 
ment of a station in Ceylon, which will be capable normally of sending 
a weve leneth 600 metres in length. In addition. however, with 
апу wave between 1.000 and 2.000 metres, the station will таілі 
commun'eation with any ship off Madras or with any ship up tos 
distance of 450 miles over sea (except during periods of severe atmo- 
spheric disturb.nces). provided the ship is fitted with an eerie! having 
amean height of not less thea 100 ft., and suitable receiving 
apparatus, 

According to an American journsl. ù wireless telegraph зол is 
about to be completed est.blishing communication between Wesh- 
ington, U.S.A., and Colon, a point et the eastern entrance to the 
Ponsms Canal Near this росе is Guzntenamo, where the United 
States is building à vast nove! Бозе, end the new st2tioa is designed 
to eneble conversation to be arranged опа meintained дз fer esst аз 
the Azores, end èt least ss for west as Washington, a distance of over 
2,000 miles. 1t is st.ted to be the opinion of nevel officers thst San 
Frenciseo, to the west, гла the Eiffel Tower, Paris, to the est of 
Colon, will ultimstely be connected by this stetion. which Һз been 
designed by Mr. R. D. Holliday and is, it is stated, to be equipped 
with the Fessenden wireless system. The largest of the three towers. 
of which the station is to consist, will be 600 ft. high. the other two 
being 450 ft. high. The work of construction is to be carried out bv 
the U.S.A. Nevy Deportment and the officials anticipate that the 
station will be in operz.tion in 12 months from now. 

Mr. Marconi arrived at St. John's, Newfoundland on Friday lest. 
A powerful wireless ststion is to be erected on Signal Hill, where г, 
number of importsat experiments will be conducted. 

lt is announced th>t the Portuguese Government has decided to 
adopt the Marconi system of wireless telegraphy, and that stations 
are to be erected et Lisbon, on the Portuguese coast, and at Cape 
Verde. “ The Times" Lisbon correspondent states that the only 
point to settle is the question of terms, which, he understands. is to 
those which have been accepted by the British Government. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bexhill.—The eccounts of the electricity supply deportment for 
the year ended Merch last show capital expenditure £71,828 (increase 
£3.203), of which £17,680 has been repaid. 

Revenue was £10,908 (against £10,244 in previous year), working 
expenses were £5,834 (£5,157) and gross profit was £5,074 (£5,086). 
Total costs (including interest and sinking fund) were £10,644 (£9.620) 
and the net profit was £26 £ (£624). There are 990 consumers (increase 99) 
with 45,316 equivalent 35-watt lamps connected (increase 2,996), - Maxi- 
mum supply demanded was 506 kw. (474 kw.). Units generated were 
765.271 (690,652), supplied to public lamps 189,102 (167,016), Бу contract. 
638 (1.096) and to private consumers by meter 422.713 (393,178). Cost 
pr unit exchisive of eapital charges was 0-54. (0434.) of which coal 
eost. Odd. (0-63. ). 

Dartford.—-The sccounts of the electricity supply depsrtment for 
the ve»r ended March last show capital expenditure £43,608 (increase 
£418). of which £10,854 h»; been repzid. 

Revenue was £10,118 (against £9.078 in previous year), working and 
general expenses were £5,657 (£5,045), gross profit was £4,462 (54.033); 
and after топу capital charges, iacome tix and expenditure of a 
capital nature charged to revenue (£434), there was a net profit of £1,032 
(£629), which has been placed to reserve, 

Tae report of th* engineer, Мг. J. D. Pembor, states that tho ne 
in connect.ons is equivalent to 1.040 30-watt lam ps for lighting and 5,100 
(СМИ n.r.) for power, the total connections being e mal to 35.220 
30-watt lamps, or 1455 kw., including tramway demandi. Motors con- 
nected am mint t» a total of 779 н.в. Таз maximum simult neous 
demand for ligating, power and traction was 010 kw. Coal cost 0-48d 
(ag Yinst 0-57d.) por unit sold, total working ex penses were 1.074. (1.174 ), 
total costs, including capital charges, &e., 1.734. (1-944.), and Net profit 
0:191. (0-144.). Pao average price received (for all purposes) was I-N6d 
(1.934.). Tne profit is practically all made out of power supply at jow 
rates. Tne average price for power is 1-44d. (1-53d.). Units sold were 
1,266,099 (1.046.615), includirg 180.699 (164.750) for private lighting 
209.973 (354.105) for power, 123,193 (122,575) for publie Hehti i a 
1,344,174 (405,185) for traction, | н 


Greenock.—The income of the electricity department from private 
consumers wes £30442 for the yesr ended Mey | Ул җе ү 
£7.510 over the previous year, : 2 ы. 

Ta* incom? from tramway supply inere 
exprises had increased. by £4,379. 
increase of 3.127. Sinking fund re 
and after allowing £070 for depreciation and £504 for Parliament: 
expenses, the net. profit was £5.520, of whieh £1,500 had to be башы 
peres [tds proposed that £2009 be given in relef of уч ral a 
and th» remainder be placed to reserve, : Б°пега! rates 

Halifax.—The accounts of the tramways department for the year 


ended Mareh last show capital ex | i б 
па, LIE M “pital expenditure £400,633 (inerea ie 
£4.755), of which £317,383 is outstanding аз... 


t gain 


Yereased by £133, and the working 
Phe gross profit was £17.471. an 
quired £5,937 and interest КАЛП; 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, 15 пом ready, and can be obtained complete in handy book 
form, price 65. 6d. post free, or on very hard paper. for rough or 
eonstant use, price 8s. 6d. post free. А complete Index is included. 


Revenue was £92,573 (ayainst £89,270 in previous year), working ex- 
penses were £60,480 (554.660), and net profit was £11.514 (£13,066). 
Passengers carried were 17.037.865 (16,323,755). car- miles run 1.909.397 
(1.862.068), and units used 3.608.873 (3,479.464). Total revenue per 
сат-т was 11-0144. (11-51d.). working expenses, including power, 7-604. 
(7:054.), and average fare per mile 0-77d. (0:774.). 

Handsworth.— The 2acoounts of the electricity department fot 
the year ended March last show елй] expenditure £73,478 (increase 
51.158), of which £68,005 is outstanding. 

Rovenue was £8.23] (agiinst £7.813 in previous year) Working 
and g^neral expenses were £4,152 (53.806). gross profit £4.078 and net 
result, after mecting capital charges, a deficit of £555. Total works costs 
ег 0-74d. (against 0-674.) per unit sold, the increase being chiefly in 
wages and repairs duo to alterations in the tramway service. Coal cost 
0:24d. (sam^ as in previous year). There are 532 consumers (increase 
109) and 44.769 (38.795) equival-nt 8 c.p. lamps eonnected and HO 
(93) motors. 577 (479) it. p. Units venerated were 1,013,626 (1.033.196), 
sold for privat? lighting 241,880 (201.082), for power 278.725 (265,917), 
for pabhe lamp: 132,450 (130,176) and for traction 219,828 (254,250). 
a h^ maximum supply d-minded was 606 kw. (602 kw.). 

a a^ report of th» engineer, Mr. F. А. Nixon. states that the year under 
roview is the first during which tho hiring and hire purchas? schemes have 
been in full operation, and they show a satisfactory result. A tariff of 
Id. por unit for heating and cooking was introduced during the year and 
£57. 143. 10d. revenue was derived from that source. 

Perth (N.B).—The z^counts of the clectricity supply under- 
t»king for the year ended Mey 15 show сор expenditure £60.014 
(inozez3e £533). end the emount outst ;nding is £48,717. 

Revenue was £7,892, working and general expenses were £4,920, and 
gross profit was £2,072. Interest and sinking fund required £2,879, and 
£150 was placed to reserve, £18 being carried forward. Units generated 
were 1,035,064 (1,021,935), supplied to publie lamps 162,492 (155.898), 
to tramways 309,371 (309.019). and to private consumers 455.332 
(449.012). Тат total maximum supply demanded was 700 kw. (698 kw.) 

The capital expenditure on the tramways is £70.948 (including £22,299 
for acquisition of horse tramways), of which £66,530 is outstanding. 

Revenue was £8.949, working expenses were £5,428, gross profit was 
£3,504; and after meeting capital charges and providing £384 for 
depreciation and renewals, there was a deficit of £1,157. Passengers 
carried were 1,777,883, car-miles run 251.428, and units used 306.371 
(-:1-21 per car-mile). Total revenue рег car-mile averaged 8-494.. 
working expenses, including power, 5-134., and interest and sinking fund 
charges 4-08d. 

Plymouth.—The report of the borough electrical engineer (Mr. 
Е. G. Okell) for the year ended March 31 states thet 140 new con- 
sumers were connected. making a total of 1.288, and the total con- 
nections in 30-watt lamps were 96.276, an increase of 7.109. 

The total horse-power of motors connected is 663. an inerease of 90 H.P. 
Тае total number of units sold increased from 2.450.070. to 2.601.211, 
there being an increase of 17,000 sold to tramways, 121,971 to private 
consumers and 6.236 used for publie lighting. "Ine works costs for the 
last three years have been (0-91d., 0-88d., and U:83d. respectively. and 
the total cost 1.234., 1-304. апа 1-22d. per unit, exclusive of сари 
charges, ТЬ cost of coal per unit was 0-54., аб чо 0:514. The кү 
expenditure for gneration, distribution, management, &с., was £13,207, 
compared with £13,308, а reduction of £106, notwithstanding the а 
creased output and load. Тах gross profit (£12.815) represented 33 Te 
cent. on the capital. After setting aside £9,848 for interest and neus 
fund. the net profit was £2,967, from which £1.797 was taken to meet eo 
of new meters, services and mains, leaving £1.170 to be applied in aid o 
rates, Tere was no addition to capital expenditure, and £1,940 was M 
out of reserve towards an expenditure of £2.500 authorised in Мау, 190%, 
for turbo-g nerator, Фе. also £145. 9s. (deferred. payment for accum 
lators) was allocated to be met out of the fund in May, 1910. | 

Sheffield. —The znnuel report of the manager of the electric supph 
department for the year ended March 31 has been isssued. | | 

Thore was an increase in total revenue of £10,890. an increase in ox 
costs of £4.370 and in capital charges of 51.057. There was an Mores ) 
of 3,936,354 in the number of units sold (including 3,804,486 for ты 
and of 399 in consumers. Practically the whole of the increase 1n ы 
units sold was for power. For the first time since March, 1908, the vs : 
for lighting have exceeded the previous year's sales although the ligh ne 
revenue is still slightly less thin the preceding year, due to the pu 
metal filament lamps. The surplus was £3,417. 8%. 3d. on the ee 
working, compared with a deficit of £2.035 last усаг. The total cost 
showed a reduction from 0-555d. to O-472d. per unit. | T 

Th^ Electric Lignt Committee recommend strengthening the pu 
position of th» undertaking by transferring a further £5.000 from pn 
aceumulat «d surplus to a renewals fund for th renewal of old machinery 


! making £20,000 dealt with in this way. 
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TRADE NOTES AND NOTICES. 


«THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The то: Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 153. 94. The volums 
brings a great mass of very valuable statístical and 
technica] data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matterg receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and bas been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Maaufacturers’ and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Tenders are invited up to Nov. 21 for supply of one automatic ог 
semi-automatic switchboard and equipment to the Postmsster- 
General's Department in WESTERN AUSTRALIA. Tender forms and 
specifications may he obtained at the Commonwealth Offices, 72, 
Victoria-street, London, S.W. See an advertisement. 


Tenders are invited up to Oct. 18 for the supply of 20 coin-in-th»- 
slot attachments to the Postmaster-Ceneral’s Department in 
WESTERN AUSTRALIA. Specifications, forms of tender, &c., may be 
obtained at the Commonwealth Office, 72, Victoria-street, London, 
S.W. Seo advertisement. 

The Postmaster-General’s Department in Sour AUSTRALIA 
require tenders up to Oct. 25 for supply of cable and paper sleeves. 
Tender forms and specifications may be obtained from the Common- 
wealth Office, 72, Victoria-street, London, S.W. See also an 
advertisement. 

The WESTMINSTER ELECTRIC SUPPLY CORPORATION invite tenders 
for supply, delivery and erection at their Davies-street station of 
battery boosters and switchboards. Copies of specification, with 
drawing and general conditions can be obtained from the Secretary 
of the Corporation, Eccleston-place, Belgravia, S.W., to whom 
tenders by 10 a.m. of Sept. 12. | 

Tenders will be received until noon Monday, Sept. 18, for the 
Supply of Swedish, Norwegian, Finland or Russian red fir telegraph 
poles, for the GENERAL Post OrricE. Forms of tender from the 
Controller of Stores, Мг. С. Morgan, Stores Department, G.P.O., 
17 and 19, Bedturd-street, London, W.C. 

ЕсстЕѕ Electricity Supply Committee require tenders Бу noon, 
Sept. 12, for supply and erection of h.t. single phase s.c. switchboard. 
Specification, &e., from the Borough Electrical Engincer. 

PONTYPRIDD Council want tenders by noon Sept. 12 for supply 
and erection of water tubo boiler end Foster superheater. Specifi- 
cation, &c., from Mr. J. E. Теззае, Electricity Works, Treforest. 

MEnTH YR "Турки, Corporation want tenders by Sept. 12 for 
wiring and fitting the Mardy Hospital buildings, Plans with Borough 
Surveyor, 

SWINTON and PENDLEBURY Council require tenders by Sept. 9 for 
12 months’ supply of exbles, joint boxes, wood troughing, wood 
covers, bridges and bends, joint box compound and bitumen. Par- 
ticulers from Clerk. 

Wisuaw Electricity Department require offers by Sept. 11 for 
supply of 80.000 pairs of carbons for Oriflame are lamps burning 
12 in series, 480 volts d.c. : | i 

Tenders are invited up to Sept. 26 for supply of telephone 


material and 30 miles of telephone cable, up to Oct. 2 for supply of 


10,000 porcelain insulvtors to Postmaster-General's department 


in TASMANIA, and up to Oct. 3 for the supply of 42 miles of 
telephone cable to the Postmaster-General’s department in Vrt- 
TOBIA. Tender forms and specifications at the Commonwealth 
Office, 72, Victoria-street, London, S.W. 

The Metropolitan Water and Sewerage Board, Albert.strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Partioulars from the Seoretary, and 
forms from the Agent-General for Queensland. 


DUNEDIN (N.Z.) Corporation require tenders by Nov. 1 for supply 
of (1) 500 в.н.р, vertical type gas engine or Diesel oil engine, suitable 
for rope driving an a.c. motor and d.c. generator; and (2) direct- 
coupled vertical type gas engine or Diesel oil engine and d.c. generator 
(800 kw. at 550 volts) Specification at 73, Basinghall-street, 
London, E.C. 

ANTWERP municipality require tenders by Sept. 14 for electric 
lighting of a shed on quay 77 of the canal basin. Specification at 73, 
Basinghall-street, London, Е.С. 

Trecea (Roumanie) municipality require tenders by Nov. 19 for 
electric lighting of the town. 


Tenders ore required for the erection and equipment of an electric 
power station at the port of Varna (Bulgaria). Tenders to the 
Section des Finances of the Railways and Ports Department, Sofia, 
by 3 p.m. Sept. 30. 


NonRkKOPING (Sweden) Harbour Authority require tenders by 
Sept. 15 for supply of electric windlasses. Specification (in Swedish) 
at 73, Besinghell-street, London, E.C. 


Tenders are invited by the Municipal Council of PELOTAs (Brazil) 
for а 40 years’ concession for the supply of electricity for power and 
lighting and the establishment and working of electric tramways. 
Tenders to Senhor Luiz M. da В. Pennafiel, Intendencia Municipal, 
Pelotas, up to 1 p.m. Nov. 14. А deposit (about £300) is required 
with each tender, to be inereased by the successful tenderer to 25,000 
milreis (about £1,670). Further particulars (in Portuguese) can be 
seen by British contractors at 73, Basinghall-street, London, E.C. 


The Municipal Council of BupAPEST, Hungary, require tenders for 
the manufacture and supply of plant for a steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5,000 kw. each), 10,000 volts 50 cycles, boiler equipment 
for mechanical output of 5,000 kw. with reserve, pipeline, central 
switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant. Specifications, &с., can be obtained 
at the Presidial Section of the Council, 9: IV., Varosh‘iz-utea 
16, LI. 1, Budapest. Tenders by 11 a.m. Sept. 30. 


Tenders will be received at the Town Hall, SvznaN. Russia, on 
Oct. 14, for the construction of an electric tramway ani the supply 
of electrical energy for lighting. | 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted by Salford Corporetion : 

Crompton & Co., continuous-current. generator for. Ladywell sana- 
torium, £138. 17s. ; Lancashire Electrical Co., system of intercommunica- 
tion telephones in Town Hall and several departments, £232; Johnson & 
Phillips, installation of electric light in Health and Water offices, 
£123. 18s. 64., and £12 for contingencies. 


Warrington Council have accepted the tender of Matthews & 
Yates for supply of induced draught plant. 


The Great Indian Peninsula Railway Co. have placed orders with 
Greaves, Cotton & Co., Тигаег Hoare & Со. and H. L. Rochat & Co. 
(all of Bombay) for lamps, &c., and with W. T. Henley's Telegraph 
Works Со. for cxbles, for the illumination of the Victoria (Bombay) 
terminus during the visit of the King and Queen. 


Escher, Wyss & Co. have recently received orders for two 19.000 h.p. 
tangential wheels, patent oil pressure governors, two pipe lines, 
valves. &c.. for the Rio de Janeiro Tramway, Light and Power Co.. 
four 13,200 h.p. and two 1.009 h.p. high-pressure turbines with 
governors, for the Tata power works. Bombay. and four 3.000 h.p. 
and one 100 h.p. turbines, with governors. for the Fuji Cotton Mill. 


Japan. 

Sale by Auction.— Messrs. Horne & Co., 35. Old Queen-street, 
Westminster, S.W., will sell by publie auction at the Royal Arsenal, 
Woolwich, at 11 a.m. on Thursdzy. Sept. 21. by order of the Secretary 
of State for War, some unserviceable and obsolete stores, including 
quantities of iron. steel, brass, copper, gunmetal. zine, lead, Хе, 
two vertical engines and dynamos, an clectric. generator. some 
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engineers! tools. instruments, electric lamps, 8.000 electric lamp 
bases, ke, Lots may be viewed at the Royal Arsenal, Woolwich, on 
Monday, Tuesdsy опа Wednesday previous to and on morning of 
це. Catalogues from the War Office, Whitehall, the Ordnance 
Office. Tower. and the Ordnence Office, Royal Arsenal, Woolwich. 
See also an advertisement. 

Plant for Sale.—Mr. Мех. Mein, Station-street, Stratford, 
London, E., edvertises for sale à Crompton thrce-phese elternetor, 
switchboard, &c. 

Fire.—Owing to the outbreak of fire at Ward, Lock & Co.'s 
premises on 30th ult. Messrs. C. H. Cathcart & Co., 2. Dorset-bldgs., 
Salisbury-square, E.C., сте unable to continue business for г, few days 
and they ask for the indulgence of the trade. The firm would be 
glad of new sets of lists from oll firms who issue catalogues, 23 the 
whole of their stock is spoiled. 


NEW COMPANIES, MORTGAGES & CHARGES, &c. 


NEW COMPANIES. 


BERG, SHEPHERD & CO. (LTD.) (117.425)—Reg. Aug. 98, capital 
£1.250 in 1,000 6 per cent. preferred shares of £1 each and 5,000 deferred 
ahares of [s. each, to carry on the business of electrical engineers, con- 
tractors, suppliers of electricity, carriers of passengers and goods, manu- 
facturers of electrical, railway, tramway and other apparatus, &e., to 
acquire the business carried on as J. Berg, and to adopt an agreement 
with J. Berg and F. H. Shepherd. Private company: First directors : 
J. Herman, C. A. Lageson, J. Berg and F. H. Shepherd. 

BIRMINGHAM PRIVATE TELEPHONE (NEW SYSTEM) со. (LTD.) 
(117.445)—Reg. Aug. 29, capital £2,500 in £] shares, to carry on (80 far 
as they lawfully can) the business of makers, sellers, maintainers and 
workers of private telephones, telegraphs and electrical apparatus, &c. 
Private company. First directors: А. Gunz (managing director and 
chairman) and Е. T. Jackson. Reg. offices: 12, Livery-strect, Bir- 
mir gham. 

CANADIAN POWER TRAMWAYS CONSTRUCTION SYND. (LTD.) (1 17,482) 
Reg. Aug. 31, capital £20.000 in £1 shares, to carry on the business 
indicated by the title. Private company. Reg. office: 6, Princes- 
street, London, E.C. 

GROSART & KAY (LTD.) (7,976)—Reg. in Edinbuvgh, Aug. 28. 
Capital £1.000 in £] shares, to acquire business of Grosart & Kay, elec- 
trical and. engincering merchants, Glasgow. Private company. First 
directors: W. J. Grosart and A. E. R. Copeland. Reg. office: 196, 
St. Vincent-street, Glasgow. 

ORIENTAL M. T. C. (LTD.) (117.469)—Reg. Aug. 30. capital £10.000 
in £1 shares (4,000. preference. 4,000 ordinary and 2,000 founders), to 
carryion the business of financiers, concessionaires, electricians, engineers, 
suppliers of electricity. &e., and to adopt an agreement with the Radio & 
Electric Power Co. (Ltd.) Private company. First directors: W. J. 
Van Hoytzma and А. C. Grover. 


MORTGAGES AND CHARGES. 


METALITE (LTD.)—Mortg tg? on frechold hereditaments and premises 
at Osmaston, Derby, and company’s undertaking and property, present 
and future, including uncalled capital, dated Aug. 1. 1911. to secure all 
moneys due or to become due from the company to London, City & 
Midland’ Bank. 

WARREN, BEATTIE & со. (LTD.)—Charg? on company's undertaking 
and property. including uncalled eapital, dated Aug. 16. 1911. to secure 
all moneys for which the mortg tees (as guarantors) may become liable 
to company's bankers. Holders, Dr. D. Drummond and G. Jones. A 
memorandum of satisfaction in full on Aug. 16. 1911. of debentures dated 
May 7, 1907, and Nov. 20. 1908, securirg £1,500 ard £500, hax also been 
filed. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


Claims eveinst the Sylium Electrical Co. (Ltd.) (in voluntary 
liquidation) to Mr. E. Horlow, 23. King-street, Nottingham, by 
Sept. 30. 

A first ond fine! dividend of 114. is payable on Sept. 11 at 191. 
Corporotion-strect, Birmingham, to creditors of John D. Cerlmark, 
electrics! engineer, 402, High-strect, West Bromwich. 


————— 


BOOKS RECEIVED. 
‚ап office, post frce 


Oopies of the andermentioned works сап be had from The Blect 
бше otherwise atated), on receipt of published vrice, adding 34. for books published 


under 3s., and 5 per cent. tor books published, natt. Add 10 per cent. for abroad or for 
foreign books.) 

u College Physics.” ВУ J. О. Reed and К. E. сийе. (New York, 
1911: үп? Macmillan Co.) 12s. net. 

и Science Abstracts.” No, 164. Vol XIV. Part 8. Section A, 
Physics; Section В, Klectrical Engineering. (London, 1911: E. & Е. 
N. Мрт.) 1% 6.1. cach. 

"ghe: VTranstetions of the South. African Institute of Eleetrical En- 
gineers. Vol, LL, Part 5. 23. 
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COMPANIES’ MEETINGS AND REPORTS. 


p 
CITY NOTES. | 


——— 


MEMORANDA (Sept. 7).—Batk rate 3 per cent. (since March 9, 1911.) 
Price of silver, 21 4 d. per 07. Сопво!з 774 —77 for money ; 714—114 for 
accoun’. Consols Pay Day, Oct. 5; Stock and Shares Continuation 
Days Sept. 12 and 26; Ticket Daya, Sept. 13 and 27; Pay Days, 
Sept. 14 and 28; Mining Shares Carry Over Day, Se t. 11. 

Prices oF METAIS (London),—Copper, cash, 56; three months, 5611. 
Lead, Eng'ish, 14;—14;; Foreign, cash, 143—145; three months, 
144—145. Spelter, 211—274. Tin, English, 190—191; Foreign, cash, 
187; three months, 1854. Iron, Cleveland, cash, 46/10, three 


months, 47/7. 


— 

ASCOT DISTRICT GAS & ELECTRICITY CO. (LTD.)—The directors have 
de Jared an interim dividend at the rat» of 51 percent. | 

BRISBANE {ELECTRIC TRAMWAYS INVESTMENT co. (uTD.)—This 
company's receipts for Aug ist were £24,690 (increas? £2,700). Aggregate 
from Jan. 1, £163.520 (нс?з? £18.725). 

BRITISH ELECTRIC TRANSFORMER со. (LTD.)— n^ directors have 
declared an int im dividend at the vat? of 6 por cent. (less tax) on the 
ordinary shires for th» post h ЧЕ year. 

DAVIS & TIMMINS (LTD.) — Ал interim dividend at the rate of 6 per 
cent. has been dechired for the half-year to June 30. 

GLOBE TELEGRAPH & TRUST co.—Tne directors have declared an 
interim dividend of 2s. per shire (tax free) on the ordinary shares for the 
past quart г. 

HAMBURG ELECTRICITZ WORKS co.— Tar directors have declared a 
dividend of 8 per cent. for the past year. 

NEWCASTLE DISTRICT ELECTRIC LIGHTING CO. (LTD.)—Àn interim 
dividend at rat? of 3 percent. has pron declared for th? past year 

OXFORD ELECTRIC CO. (LTD.)—The directors have declared a dividend 
at the rat? of 6 per cent., less tax, on the ordinary shares for th: half-year 
to June 30. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
granted quotations to а further issue of 37,900 £l fully. paid ordinary 
shares and 227,011 £1 fully-paid 7 per cent. cumulative participating 
preference shares of Marconis Wireless Telegra ph Co. 


ABERDEEN SUBURBAN TRAMWAYS CO.—.\t the meeting last week 
the chairman (Mr. Geo, J. Walker) said that the results of the half-year s 
en satisfactory. They would require in the futur» to 
ble additions to reserve and depreciation. 'The new ear 
uring the summer 
21 per cent. for 


working hid b 
make considera t 
they had acquired h id been of considerable assistance d 
months, but Another car was desirable. А dividend of 
the past year was declared. 

DIRECT WEST INDIA CABLE CO. (LTD.)— Тиса ecounts for th» year ended 
Jun» 30 shove a protit of $6.223, out of which the directors recommend А 
furcher dividend of 5 per cent., making the usual disteibution of 6 percent. 
for the year. leavirg £4,923 to be added to credit of revenue account, 
increasir g tt to £30,241. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—The accounts for the year 
ended Mareh 2A last ahow а net profit of £11,340, and a credit. balance 
after payment of preference dividend cf £7,231. 

HALIFAX & BERMUDAS CABLE co. (LTD.)—Th* accounts for the year 
year ended June 20 show a profit of £8,168, out of which the directors 
recommend a further dividend of 2) per cent. making the usual dis- 
tribut oa of рот ent. for the year, leaving £5.68 to b» carried to credit 
of revenues account. which now stands at £26,000. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—'ih^ 
net revenue from investnients and properties for half-year ended June 30 
(after deducting goneral ex penses) amounted to 106.195. 15s. The 
amount receivable under guarantee 62.6586. 153. 1d. "Ве net income from 
the operation of the power house was £45,472. За. Td.. less interest, Ke. 
(£20,870). paving a surplus from the power hous? of £24,602. 34. 74. The 
bond service required 403.803. 2s. Ld.. leaving a surplus over half-vearly 
charges of 639.490. 10s, 9d. This is to be applied in paying interest at 
the rate of Ph percent. en the 6 per cent. income bonds (£30,060. 7s. 6d.) 
and incom? tix (42.239. ls. та). Income from investments for the six 
months shows an increas of £15,678 (about 17 per cent.) over the same 
p quod bist year. "Уве traffics of the railway companies and the London 

United ‘Tramways (Ltd.). in which this company 13 interested, is increas- 
ing satisfactorily. The eighth. Parsons turbine hag now been installed 
at the power hous? and isin operation. The net output of electric energy 
daring the half-year was 60,636,800 units, against 63.627.200 units during 
the corresponding period of 1910. 
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ELEOTHIQ TRAMWAY AND RAILWAY TRAFFIC | HLECTRICAL COMPANIES SHARE LIST. 


RECEIPTS. 
= Е | u ——— 1 М|ртп МАМЕ. Wed, rs caxr| DIVIDENDS Leni. 
Е ed. скит. BRK TO 
Week 3 [Inc or Dec. AGORBOATE. DEND Sept 6. Turm DO% SEPT. 6. 
ü LINE, ended | В (à |, of fac. or Dec. | — — тр S| |  —————— 
weeks, | Amount. (а) Electricity Su Не | Low: 
поа А 30 15696 + 3 15| 13 21 680 1 10) 50 аш а ge Ord, 7 AS Sep в ж 
Aberdeen Corpota omee ug. А П ++ 1,347 © ес. emos] -— 7 10 0 ee en 
mee ILE ДД ЕГ pacer me т EE 
i О”. DO „өөөө»”өөо‹, oe ee oe "P ee ше | н рет n um. n * eccoee = 4 eb, АЦ РУХ 
7 Ashton-under-Lyne........| Sept. 2 399 | + 28 | 23 9,824 |+ 799 | St. | 4%| Do: 4$ per Cent. Deb. Stock (red.) ......| i01 —103 1 j^ 6 an, July ve - 
2o Ayr Corporation ..«««222 „ 2 364 | + Ol | 16 6905 |t 88 | 5| 4/6 | Brompton & Kensington Elec. Sup. Ord. .. 1 6 5 0 | March.... тц .. 
sss ! Barnsley emeceeceseeaesee ere Aug. 25 264 + 58 34 6,272 + 404 $ 3/6 Do. 7 Cent. Iu METTTTTTTEREEELRERE 724—7 4 11 9 Mar, Sept LE es 
| ен эу д0 413} + 108, 34 10,273 |+ 1,07 | St. 4% ntral Élec. Sup. Со. 495 Guar. Dsb. Stock| 99 —102 | 3 19 6 [une, Dec | .. - 
| Bath Electric Trams, Ltd...) 30| 1,00, — 36) 35 29,882 |+ 1,154 5| 2/ haring Cross (W. End & City) EL Sup. Со. 32—44 |500 Feb,Aug | «+ | oo 
E, Birmingham Corporation ..| Sept. 2 8,759 | + 2,189 | 22 177,280 |4- 27.608 t| 2/3 Da par с Pref. cccocccccecccces 4—5 4 12 3 | Feb., Aug T i 
ки ngham & Midland....| Aug. 25 957 | + 41 | 34 30.696 |+ 1851 [|St.| 4% | Do. 4 рег Cent. Deb. Stock (ted.) ...... —98 |4 2 3| Jan, July .. e» 
5 Blackpool & Fleetwood....| Sept. 2 | 1,754 | + 2d к. St. | 44% | Do. . 44 per Cent. Deb. Stock (red.) ......| 100 —102 | 4 8 3 es 1012] .. 
| Blackburn Corporation ....| Aug. 30 | 1,102 | + 119 | 123 27,178 |+ 2489 | 5 23 | Do. Undertaking 44% Cum. Pref, 510 6 jan, jur "a 
Bolton Corporation........| Sept. 3, 2,638. + 163 | 23 58433 |+ 4350 | _ 5; 3/0 | Chelsea Electric Supply Ord.........«e«4-.| 4 —4 511 0 arch .. 4l| oe 
Bombay ...... ne] Ацр. 4 2,782 | + 260 | 33 88,222 |+ 5397 || St- 44% | Do. 4h per Cent, Deb. Stock (red.) ......| 98 —100 |411 0 | June, Dec - T 
m Bournemouth Corporation..| ,. ` 30 | 2,358 | + 96! 22 42,731 |— 1,722 | 10 6/0 |tCity of London Electric Lighting Ord. ....| 12 —12 | 4 18 O | Feb, Aug > A 
S Bradford Corporation......| S:pt. 2 '509 | + 48| 22 | 126799 |+ 10605 | 10 6/0 | f2o. 6 per Cent. Cum. Pref. ...........| 114124 | 4 18 0 Jan, July | .. | œ 
v BrightonCorporation......| „ З | 1386, + 114 | 422 26:187 |+ 1808 15% | 5% | Do. 5 рег Cent. Deb. Stock (red.)........| 119 —123 | 4 2 9 | June, Dec | «e | e 
94 Bristol Trams & Carriage ..| , 1 7,045 | + 731 | 22 162.596 |+ 17542 || St. | 48%! Do. 4$ oer Cent. 2nd Deb. Stock (red.) ..| 100 —103 | 4 8 6 | Jan July oe 28 
и Burnley Corporation ......| » 2| 1,367 | + 169| 22 | 23632 |+ 3733 | St. 5% | County of Durham Elec. P. D. 5% Ist Mort. : 
сү! Burton Corporation ......| „ 3 335 | + 66 | 22 6,744 |+ 624 Deb. ${К.....*.....°+#+е + зеьчое»| 896—914 |510 6 дап, uly | e = 
an Bury ation ........ », 3| 1,293 | + 70/922 29.971 |+ 3,106 | 10! 4/0 | County of London Elec. Supply Ord. ......| 24—74 | 3 5 9 | Feb, Aug vs > 
Саона aie d Соне | - 44 2 о = R2,120 И iod + R41,626 PON po S pa ena e ba SUcE USD 202 aoe 5 8 0| Mar, Sept { m 
(KEKEE) » А о. n e r eaeeve — Г 
о - "BEN сы ЕТИ КУЧ е ш ЕК к АЫ 
TR » , — , d 8,175 i «e mun n's ec. їр. оъостофе во 02 — m J ulr A s 
Е Chatham & Dist. Lt. К ee ee oe • ee ee еа И: ее ро. 6 per Cent. Cum. Pref. ооо оо соо оз 2 — i ùs May, ov es ee 
ji City & South London Riy... . 3| 3030|-- 40) 9 | 27168 |— 455 | 3t| 4%| Do 44 percent. Ist Mort, Deb. (red)... | 83 —86 | 5 6 5 Y a eee жа 
E ADEM су: Aug. 29 ки; m Dd a 85,386 |— 11,132 | $ 10 Folkestone еч Supe Со, r ....| 4-4 6 6 0| Арі, Ос | „| = 
Т c usse Ru" | 35 | 17622 [+ Бе ы Бе s Bob, Stock (red) О) 99538 |41) 3| FebAug | |o 
da Devonport & Dist. Trams ..| „ 25 587 | + 126] 34 16,812 |+ 5| 5/0 | Hove Electric Lighting Ord...............| 6—7 Apri ө Rh 
: Corporation | | 2497 | 41% | isle of Wight E. L. & P. Co. Deb. Stk. 88 3 [$0359 еы Ж ер + 
Dublin & Lucan Railway ..| Sept) 1|  1601|—  28| 9 peo = "sl 549 Kensington & Krightabridge Ord.......... d | 618-6 E Au | S m 
| [e pua he ои Au, zk ih ber: 326 a 25,293 + 9,622 "s i% Do. 4 per cent p e үе уу. 922—5, i 5 [6 0 Jan, July ee - 
E ......| Aug. = 4 8982 |+ 1,952 | St per Сеп, . Stoc ее. 460 2 кэк E 
аз Dundee Corporation ...... . 30 1.211 | — 130; 415 18515 |— 397 St. | 4 Kensington & Kngtbg. Co. & Notting Hill 
Li East Ham Council ........| Sept. 2. 1,096 | + 42, 22 24,659 |+ 1,350 Co. (Joint Station) 4% Deb. Stock (rəd.) ..| 96 —99 |4 ГО Api, Ос | » | œ 
г. Exeter Corporation........| „ 1 4021 + 48| 22 8219 |+ 707 | St.| 43%| Kent Elec. Power Со. Irred Deb. Stk.......| 80 — |510 0| Jan, July | .. | = 
P Gateshead & Dist. Trams ..| Auz. 25 | 1,127 | + 138 | 34 35,329 |+ 2,016 3! 1/23 | London Electric Supply Ord. ............| 1—2 зво аг t|) ..| = 
T у кыроо ese Sept. 2 Mu B 1,789 | 813 | 251.275 |+ 16378 ' mi ring 198 оро се аи 1—4 6 8 O| Маг Sept 4; oe 
И Не m ала [rcu | 3 28 мала Eectre Sap ord С) aat [6 0 0| нба су 
ME Norio CUR oe 25 pare + 3| 34 7,261 |+ 205 | БЫ as PS { рег one rm ru | mel P 417 0 an, July 4 „ 
Gr МР РАНИ д 2 337 | — 3 9 12,110 |+ 246 | St HE Dos per c uL он zx AMET № —105 |4 8 0| June, Dec | 10] = 
vhi Glasgow ..| Aug. 25 863 | + 142! 34 24.5 + 3,146 | i per Cent. Mort. . Stock (red.) | 944—874 | 4 1 6 | Jan, July з En 
Hartlepocl Ы S 2 1.945 T 162 | 122 | 45883 |+ 5143 || ·. 4 do Midland, ie Corp. for F D Alst Lena eas 364—984 | 4 12 6 НА » ee 
: see] s. 25 79| 34 9.260 + 784 ewcastle Elec. Supply Ord. (1-5. 
5 Hag Темы Gove) Sb | Mél Fa M] 9 | Mis + SD sa| pa 3 par Cent non Cam Pres css] Aah |5217 е гел | mo 
wt ооооовзооооео ео 2 E " — " ый e; 2 Н r e 997609006 1 › p "5 
dl ое Согра. 000001767 2| ‘1943 | + 230| 22 | 44288 |+ 4,707 || 100) 44%) Do. 4} per Cent. Ist Mort. Dib. ........| 97 —99 |412 09| Jan, july Y e 
| Ilford poration..........| ,, 2) 2,810) + 10 | 22 63463 |+’ 2,960 || 100| 5% | North Metro. Elec. Power Sup. 5 Morts.....| 101 —104 | 4 17 6 ate esi эз 
b lees tee ETE in 2 545| + 19| 23 | 12662 |+ S25 || 1 6% | Northampton Elec. Lt. & P.Ord. ......., МЫ | 411 6 | Feb Aug | .. | æ 
i oie Sd undl ..| Аит. 30 127 | — 14 | 22 2,994 |+ 110, n Do. 5% Pref. ио ооо жж, баж ж, 1 | 4 6 0 | Feb, Aug c us 
fale of Therese Ca. sevet, S?pt. 2 584 T 81 22 10,894 + 694 | St. Y. И *»99*99*996*99969924492444444€* 93 —101 3 13 Q Juna, Dee ae - 
o a ч. se 2088 hi | d H 1,698 2 4/3 а Отаі................. МЕТ Е 12 6 March pete MATE Ms 
eighley Corporation..:.. 24 E y ° ое arch seref s+ | e 
Kidderminster & District ..| .. 25 | i42 = 34 4114 |+ | 279 Stl 56 St James & Pall Mall Elec: оа: 9511 Sar e| Rus e № 
i Dana Corporation .. Spt. 2 167 | 4- “451 16 2858 |+ 312 5 3/6 Со. 7 per Cent. Рге!..........»°........| O8—7$ 1500 Feb, Aug = № 
И КЕ ЕНЕ |p IRAE E ronem MEE QA НЕ 
"A "Leamington зооооое ‹ » 32 1,281 T 39 35 47,341 t 1,726 5 о So th Lo d El tri S l Ord. TERE EK] E i "TS e А ва ve - 
T d „| „ 25 231| + 14| 34 6,050 |+ 332 55 uth London Electric Supp y st«eseeenes —3 |6 5 6 Арі ...| «| » 
rp jos pora S ME S:pt. 2 7,502 | + 466} 22 170327 |+ 12,166 if St бе, UNS % 1st Mort. Stoc (rid)... «eese 984—101 5 06 ss Mp i 
ag orani: $ Ze igl So wis E ayei Qa aa MaRa aan] visi 8| BRA Z| 
Lincoln Corporation :.:::.| ”.. 2 à ! | зь [44% | Do. Ton в ея 
Liverpool Corporation ....| Aus; 19 | 8,533 | — 3 ое ашо == 
Liverpool Overhead Rly. Sapi "3 1222 us NE C а 5| 1/3 | Do. 5 per Cent. ( Um Ре ои 32 2h 2 ADHL Oct | жє ө 
LlandudnokColwynBayRy. | 5 Ч L22 E 799 | 539 11899 |t — x6) || St.| 4396 | Do. 4 per Cent. 1st Mort. клон SES PAM ORI T f 
London County Coundil .... Аль. 23 | 42,575 | + 660 | $13 | 935,467 |+ 59,701 5| 5/0 | Westminster Elec. Sup. Оса............. 74 —8 615 6| Маг, Sept | .. = 
" London v Co. «eso ee Sept 2 PCT m nee 35 HE x 178 | 5 2/3 Do. $ рег Cent. Cum, lx. TETTPTPTTTET o —51 4 3 6 Jan, J 53 n" 
a Lowestoft Corporation ....| y ' ' ' 
pr poration ....| „ 2 517 | + 98| 48 10,190 |+ 682 
| Manchester Согрогайоп....| » 2 | 15,569 | + 236| 22 | 364414 |+ 21,848 Electric Railways and Tramways. 
i а „ 2) 183 j= 86) 9 | 15965 = 4,602) ас | Вай Elec, Trams Eust, Or нию h-i April 
is Мепһут.................| Aur. 25 201 | — 22| 34 7440 |+ 13| 1| 0/6 | Do. 5 рег Cent. Cum. Pref + 80 E acl lh c 
Metropolitan Dist, Rallway.| Sopt 2 | 10032 | + 59| 9 | 94.208 [+ 4228 [St $i | Do 4b lst Mort, Deh Stk Geli ув: |8 Ө одо | С. > 
ji. Middleton лын il oe 8,863 | + 930] 31 | 298,653 |+ 46.782 | St. | 44% | B'ham & Midland Trams 4j 151 Dex. Stock. | 91 —93 |417 9 an, July | 921| 92 
N seccosovees| a 29 643 | + 254 | 34 11,878 (+ 1,046 10| 4 Bristol Tramways & Carriage Ord. .,... 51—6t А 
j шо ее. Sept. 2 190 | + 40| $22 4212 |+ 896 | 10 $ ырш мүң чы a a a ЖЕЗ Ж йы. Шы Жы 
: Newport (Mon) oc] zo 2| т ж 2 | dene [E “aot | о c E DE s 
Nor ampton Corporation.. 4 7 563 4 6l 22 12498 H 1 159 | 10 ге Do. 6 Wer Cent. Cum. Pref о ооеоооооео е 314—3; ео June, Dec eo е 
Oidham, Ashton & Hyde .. Aus. 25) 735 + 118) 3 12498 |t "ii| stl $% | De Spe Cnt Perpetual ШЫ 92.9 |5 à a] Apri, Oct | 93| i^ 
| ow d M MC ND MS Cw | St. | 44% | Do. 44 per Cent. 2nd Deb, Stazk........| 73 —73 |517 0| Мау, Nov a 
к Perth (W А) E TE --| Aug. 30 173 4.9 3| 15 3,009 |+ 214 | St. 17 Centra) London Ordinary Stock ..........| 67 —67 |480 eb, Aug 67) a 
Peterborough erereen| ap 25| d3|* 5 | 34 | 4,355 |+ 42 а Soe oc аюны oe 
LN Pone t) Corporation .. . ns . is St | 2% | Do. Реїеггей5їск_................../ 49 —51 | 4 0 o | Feb. ....] |“ | 
? | м ci usd: 25 | 1830 | + `117| 34 | 65252 |+ 6339 || 100| 4% o. 4 рег Cent. Debs 102 —-104 
: ‘Preston Corporation ......| ; 30) 738) + . 37) 22 (7731 |+ 1365 | 5| 2/6 | City of Birmingham Trams, 5 % Cum. Pref.) 48—54 PI an ie c 
EM — NEM il g ЕН ЕШ 
Эй зыш em A НЕЕ "ЖОНЕ esed КЕЧИНЕ ТЕНИ 
p о ACE ME | 15 | * Д , оооовооооооаосоооооосовоа в 6 0+ =; is i "X 
| Sheerness ................ $5 25 7 T 2 34 1,795 + 70 [ St. 59 ро. (1901) ооо ооо с орох ооо ооо сово 103 ир a Feb! Aut т d 
Sheffield Corporation ......| S:pt. 3| 6,449 +  4!1; 22 | 148,822 |+ 10,155 | St. 5% Do. (1903) ... 102 17 0, Feb, Aug | se| a. 
Y Singapore Тгатз.......... , 2) $9.431| — $836 | .. ih 7? [| Sc | 4% | Do. 4 рег Cent. Perpetual Dabs.........| 102 1 $15 d ib Aug 1023] .. 
коша МепороШап........ Aug. 25 | 973 | + 76) 34 23879 |4- 1,686 || 10| 6/0 | Dublin United Trams, 6 per Cent. Pref.....| 114—124 | 5 о 0! Feb, А "eur Uer 
EE CERE И Е 
Sout Е D а 1252 | .. | Gt. Northern & City Rly. Pref, Ord. (4%)..| — ф—1 e | Feb, Aug| n| o 
| fund Corporation .... н 20) Lpe|* 2| 2| 53 f TP Us dx ‘Da Qd Deb Stock eere tei 787 Mar Sept | 2| 2: 
Ба ке, Hyda Juba | set, 2| 15| 22 | 18335 |t 1,754 || 10) - ВВ Че Bonet ded 
Sunderland Corporation.... | 3] 1,495 | + 16) | 22 | 310% |+ 4,046 | 10; .. | $00. 6 per Cent. Pref ote d ни E ОБР T ar, Sept | ..| ws 
Sunderland District ...... Aus 3| чу + 33| 44 | 20579 |+ 1,642 | St. |44% | Do. 4 per Cent. Debs. ............1.| 72 —74 |6 3 6 je Зар; Б = 
"nir tim Dis о de 25 | 1,215; + 18| 34 39,059 |+ 2,413 ..| 2/6 | 1. of Thanet E. T. & Lt. 5 par Cent. Pref. .. 2—3 411 01| Mar Šet | „| z 
: Tinka ооо Е Е 177 | + 24| 22 3,594 |+ 433 | St.| 4% | Do. 4 рег Cent. Deb. Stock ............| 77 —@2 |5 1 О | Jas July | .. | æ 
Pn i „ 25 45 | t 4| 34 1,466 |+ 26 || 10 Э Lanarkshire Tramways ..................) 91—10 | $ 15 0 eb, Aug и О 
| aget and District.... „ 25 562 | + 81 34 9.531 |+ 356 | St. 1 do Lancs Utd. Trams, 5% Prior Lien Deb, Stk.. 7» —82 | 6 4 О) Jan. July T = 
і n e ss Co. ......, M. 30 5:8 | + 70 9 5,245 |+ 644 Il St. io London Eiectris 4% Deb. St. .......... 4| 90 —38 14 2 6 ~ 9711 97 
f Walsall Corporation | ео. 00 Spt. ; ie Hi E $22 291209 и ы e 4% i ч] Wii ee © Şa Сил, Pr ae ae ETT 824 —83] 4 16 6 ee 83}; 824 
à ttt " 40 2| 34 s ee ndon Uni rams, 5% Cum. Pref. .... 3l -—3 А2 n, jul И A 
Warrington Corporation....| Aue. 3l 377 | — 19 | 22 8.810 |+ 203 | St. | 4% | Do. 4 per Cent. Ist Mort. Deb. Stosk.... 727 $10 6 an, July .. 
А i ram Corpor tiga ... „ | 2682| + 210| 22 | 61289 |t 6,184 SE ini Mersey oe oe Stock ан 6 —8 ie ob, Aug | — | .. 
d (ESER эфф фсе з? y ee 
| | Nd MOD СЕ е 25 585 Hi 15 М 18185 H 72 1 бе Da Deferred . edipi ich : i | A Аш: i E 
b E E TI 30 93 T 2 22 " + per n um. 91. э«»эое»зеәэзезэеое о — | » ug a t 
зна ХЕХ" ХУ ИИ » 25 317 == 16 34 10,093 + 462 St. 4 |% Оо, 4 per Cent. Deb. уо РРР ^ 99 —101 4 10 0 Jan, July 931 н 
йат ы ерене gon, 3| Пе M | мз + aim eios) De 8per Oena Dp icem лыр" о орд 
» eves Opt. е R EN "IMMO d 
Yorkshire Woollen Díistrict.' Aug. 25 1,161 + 9' 34 35876 ‘+ 2.575 mr tk Te > 7 


bsen mada for accrued interest or redemption 
(а) These comparisons are with th» corresponding period last year, ° Partly electrical || : 2 Мо allowance has don Stock Exch р 
t Minus Э days. $ Minus 2 days, § Plus 3 days q Plus 2 days. t Ex Dividend $ The London Stock Exchange Com nittes have declined to quote these, 


Za — бонавбат —— wu — —— Price *RATE Borna 
Price * RATE USINESS LAST wed, rmx скит DIVIDEND | y 
Last DIVIDEND TO IVI- NAME. A REK 10 
В | Divi- NAME. Wod., твк скит. Dom We clan. sept. 8 | Үпирво) PUB | 576 | 
B cai Sept. ToD. | a — Highs ios 
| Electric Raiways and Телу Сенів, |, а E ioo og | ame. rasa Чот "EIFE | 
St. | 2% | Metropolitan Railway Consolidated .... пе : 12 о га, as 66 vis 5 Do. и На PCR |4 6. 4 4 0 Jan, July a | 
St. 34% pos per Cent. freier тоне. «| 87—89 |319 6 Feb, Aug | о ^К 5 fano Tortue so T % Ist орга |4 5 9 Auguste. | eje | 
St 319) Do. ра Cent. Convertible Pret.....| 87 —89 | 3 19 6 Feb, Aug | 52| | on Monte Video Telephone Ord. аль. 4—1 6 0 0| Nov...) ejo | 
St | 34%| Do. af per Coat Debenture Stock..-| 32 35 |3 16 0 fare ur | 2: | sz И 06 | Бо. 5perCent Pref. ssesssssseeeeeeel „КЁ | 2 11 0 May, Мот | 108 ЕН 
wt. | 34% | Do. 3j per Cent. ^ A^, Deb Stock - - 24 2A |... ES Aug eel 231156. | 6% | National Co. Pref. бск... Pa S por 0 | Feb, Aug | ВЕ 117 | 
S los Mere m Reb ecce i Bo. dcm Fee esse, 6% | Do Det. Stock reet Pelis] о Ор п. 6 Feb. Aug Re 
St. | 33 о) Ра Assented Ist d (асир 74 —76 |413 6! Feb, Aug | °° | ~ [10 6/0; Do. 6perCent. Сит. 2nd Pref... ...... 0 >n 245 0 Feb. Аш Sii 5% 
Und. Elec. Riya. о Ient-charge 76 —78 |318 0 | Jan, July| = | °° "i 2/6 | Do. 5 рег ene перс. а бериу 5 тар 4 06 June, Dec} +) » 
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Universities and University Colleges. 

GOVERNMENT. grants аге proverbially inadequate; по 
matter who the recipient may be, the complaint is always 
the same. The life of a Uhancellor of the Exchequer must 
be a troubled one, for he is either being asked to make a 
grant Where nothing has been given before, or to increase 
an existing grant. То discriminate between the worthy 
aud the unworthy must be sometimes a difficult task, aud 
available funds are by no means unlimited, while the 
prospect of the next general election is not without in- 
fluence. Now, however, it would appear that Ministers 
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are tired of being accused of parsimony and they actually 
turn round and complain of what is called “the apathy of 
the public.” | 


— 

A Brue Book relating to British Universities and 
University Collezes which participate in the Government 
Grant was issued on Tuesday and contains an interesting 
introductory report signed by Mr. Runciman, Mr. TRE- 
vELYAN and Sir Roperr Morant. This report complains 
that the public do not give the financial support which 
they owe to these institutions; and not only is the accu- 
sation directed against the public but also against local 
authorities. That this is true there can be no doubt; the 
bulk of the people of this country take exceedingly little 
interest in higher education, and as to giving financial 
assistance, nothing is further from their minds. If it were 
not for a few wealthy, public-spirited individuals, our 
modern universities would not be in existence. The same 
thing is true of local authorities, who spend fabulous sums 
on elementary education and generally leave the rest to 


private enterprise. 


———— 


UNFORTUNATELY, this sort of thing has a two-fold effect, 
for hitherto it has been the custom of the Government to 
intimate that the magnitude of the Parliamentary Grant 
is to be dependent on “local support,” so that if the local 
support falls off so does the Parliamentary Grant. What 
Ministers fail to realise is that a university is an institu- 
tion which renders not only local service but also national 
service, and that its existence should not, therefore, depend 
on local support. As a matter of fect, the Government 
itself is the chief sinner in this failure to support the 
universities, The total amount contributed is under 
£200,000 a year; there are instances, in the United States, 
of a single university receiving an amount equal to this 
from its Government. However, the report is evidence 
that the Board of Education, at all events, are alive to the 
necessity of providing larger funds, but they would rather 
extract them from private individuals than from the Trea- 
sury. We maintain that the State should lead the way 
and there would be no doubt about the public following. 


—— M Е 

Rail-less Traction at Bradford. 
Ir is unusual for an experimental installation to give 
such satisfaction from the outset as it appears the svstem of 
rail-less trollev traction at Bradford has done. In view of 
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the fact that this was the first time the system had been 
put to a practical test in this country it was anticipated 
that unforeseen conditions might render some modification 
of Continental practice necessary. This, however, does not 
appear to be the case, for although the installation has only 
been in operation some three months, Mr. C. J. SPENCER, 
manager of the Corporation tramways, has declared that 
both from an engineering and operating point of view the 
rail-less trolley system is an unqualified success. More- 
over, not only have the Tramways Committee adopted Mr. 
SPENCER’S recommendations for extensions amounting to 
over 9 miles of route, but have added thereto a further ex- 
tension of 2 miles. On account of the short length of route 
in operation, and of the limited experience that has so far 
been gained, it is rather early yet to pronounce as to the 
ultimate success of the rail-less trolley system, but there 1s 
no doubt that Mr. SPENCER'S report will give a fillip to elec- 
tric traction in this country and provide support for those 
rail-less schemes which were approved by the Board of 
Trade in the past session of Parliament. 

| — 

Electricity and Agriculture. 

ALTHOUGH at the present time agriculture provides few 
examples of the application of electric power, it is notice- 
able that considerable attention is being devoted to the 
question, and the difficulty of obtaining manual labour is 
resulting in inquiries as to what can be done by the aid of 
electrical energy. Greater progress has been made in Ger- 
many than in most countries as regards supplying electrical 
power for agricultural purposes, but up to the present the 
results do not appear to have been very encouraging. Thus. 
from a note which appears in another column of this issue, 
it seems that the large generating stations which have 
been erected in Germany for supplying farms with electrica] 
power have not so far proved a financial success. Owing 
to the large network which must usually be necessary to 
obtain an agricultural load, it is unlikely that a satisfactory 
return can be shown on the capital outlay in the early 
years of such undertakings, and it is interesting to notice 
that in Germany such schemes are looked to as a step to- 
wards the electrification of main railway lines. 

ANOTHER direction in which important agricultural 
developments are likely to take place is in connection with 
the investigation of the effects of electricity upon the 
growth of plants. This, of course, does not possess such 
interest for the electrical engineer, since it does not promise 
to increase appreciably the demand for electrical energy. 
Important researches, however, are being carried on by a 
number of investigators, and it 1s noteworthy that two 
Papers on the effect of electricity upon plant life were read 
before the newly-formed section of Agriculture at the recent 
meeting of the British Association. Since the subject is of 
great interest to this country, and as the means at the 
disposal of private investigators are often limited, it is to be 
hoped that part of the annual grant of £50,000 which the 
Board of Agriculture propose in future to allocate to agri- 
cultural research will be devoted to furthering experiments 
on the electrification of crops. 


Anglo-American— Western Union Agreement.— Yesterday 
(Thursday) а notice was issued to the stockholders of the 
Anglo-American Telegraph Co. that an extraordinary meeting 
will be held on Friday, Sept. 29th, for the purpose of con- 
sidering and approving resolutions amending the memorandum 
of association of the Company in conformity with an agree- 
ment which has been entered into between the Anglo Company, 
of the one part, and the Western Union Telegraph Co. of the 
other part. The conditionai agreement which has been ex- 
changed between the Western Union Co. and tlie Ánglo Co. 
provides for the purchase by the latter of the former's new 
trans-Atlantic cable and its equipment at a cost of about 
£700,000, and for the lease of the whole of the Anglo Com- 
pany's cables, properties and business to the Western Union 
Company. А summary of the agreement accompanies the 
notice. The result of the confirmation by the stockholders of 
both companies of this agreement by the necessary majorities, 
and the ultimate sanction by the Court, will mean that, subject 
to the conditions of the lease, the Anglo Company will for 99 
years be guaranteed a rent equal to dividends upon its total 
capital of £7,000,000 of 6 per cent. per annum on the preferred 
stock, 3$ per cent. on the ordinary stock, and 1$ per cent. on 
the deferred stock. A circular accompanying the notice 
informs the stockholders that, in view of the more stringent 
enforcement recently in America of the Sherman Anti-Trust 
Act, the new agreement has been considered essential. Refer- 
ence is made to the regular profits of the Western Union Com- 
pany for the past ten years exceeding £1,000,000 per annum. 


‘Faraday House Journal"— The September issue of 
this periodical contains articles оп “ The Experimental 
Tank at the National Physical Laboratory”; on ^ The 
Electrification of the Randfontein Central," by Mr. T. P. E. 
Butt, and on a “ Method of Finding the Neutral Point in C. C. 
Machines," by Mr. F. T. Chapman. There are besides the usual 
interesting news columns devoted to the doings of Faraday 
House and its Old Students’ Association. 


Thomas Alva Edison. —Mr. Edison, who has been in England 
for some time, is now in Vienna, and is staying at the Park 
Hotel, Schoenbrunn. A day or two ago Mr. Edison met an 
old assistant in Mr. Etienne de Fodor, general manager of the 
Budapest General Electric Co., who as far back as 1881 com- 
menced pioneer work in the Edison Institute, which he con- 
tinued for many years. Our good friend, Mr. Francis Jehl, 
informs us that the meeting of these old acquaintances Was 4 
very cordial one, and the conversation turned upon events of 
long ago, in which Mr. Edison and Mr. De Fodor were the 
principals, Mr. Edson appears to have much enjoved his 
Continental trip, ard expresses himself as very much refreshed. 
From Schoenbrunn Mr. Edison and Mr. De Fodor motored to 
Budapest, where Mr. Edison will be entertained. 


Electric Lighting of Motor Omnibuses.— The Paris corre- 
spondent of the ©“ Commercial Motor ” states that experiments 
have been carried out by the Paris General Omnibus Co. with 
electric lighting, in place of the acetylene lamps which are at 
present used, on the new “ single-deckers" in service т the 
French capital. The Company declares itself quite satisfied 
with the trials, and it is most probable that on the ‘buses now 
being built electric lighting will take the place of acetylene. 
The apparatus used in the trials was a “ Phi” dynamo supplied 
by the Bleriot Co. 


The Practical Training of Engineers.— The “ Engineer x 
states that a new service has been created in France during the 
month under the name of the French Mission of Engineers to 
the United States. It has been placed under the direction of 
M. Leclerc de Pulligny, chief engineer of the Ponts et Chaus- 
sées. "The new mission is the outcome of the controversy that 
has been carried on for some time past concerning tlie value of 
the training given to engineers in France. No objection can he 
made to the theoretical and scientific character of this traming, 
although in the opinion of many it is carried to an extreme, 
and if combined with practical instruction there 15 no doubt 
that the result would be highly satisfactory. Аз it is. engineers 
leaving the different écoles are often totally lacking in prac- 
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tical knowledee. and have some difficulty in acquiring the ex- 
perience necessary to succeed in their profession. Ав far back 
as 1908 the matter was brought up in the Chamber of Deputies, 
when the Government was invited to send a certain number of 
engineers from the Ecole des Ponts et Chaussées to complete 
their training in the United States. The idea is now being put 
into effect by the Minister of Public Works, who has decided 
upon sending engineers from the Ecole des Ponts et Chaussées 
to the United States, where they will be emploved for a period 
of at least two years in the public works departments, or by the 
railway compaiies or big industrial concerns. After com- 
pleting this practical training they will be required to take up 
service with the State for a minimum period of 10 years. 


М. Leclerc de Pulligny is on the point of leaving for New York, 


where he will take up his residence and organise the new service. 
It is believed in France that the experience gained on the other 
side of the water will considerably raise the standard of engi- 
neers, who, in the opinion of the heads of some big industrial 
undertakings, have been steadily declining in value for some 
years past on account of the purely theoretical character of the 
instruction given them. 


Electrodes for Electric Furnaces,— The “Electrical 
World” states that two patents relating to electric furnaces 
were issued to Mr. Carl Hering on August 156. Of these one 
covers electric furnace electrodes so designed as to afford the 
greatest economy in material and the least loss in electrical 
energy. The invention is based on deductions from the laws of 
electrode losses discovered by the inventor some years ago 
and described by him at that time in various Papers and 
articles. Briefly, the. fundamental principle is as follows: 
Ап electrode should be a good electrical conductor to reduce 
the loss of energy due to electrical resistance ; on the other 
hand. good electrical conductors are as a rule also good heat 
conductors; they thus tend to conduct heat away Нот 
the inside of the furnace where the heat is wanted. Increasing 
the cross-section reduces the former loss, but increases the latter, 
while increasing the length does the reverse. The problem 
therefore is to find the conditions under which the total 
combined losses are least. This the inventor found is the case 
when the length and section are so proportioned that the 
current heats the electrode sufficiently to raise the inner or 
hot end to the furnace temperature. Under these conditions 
no heat wil! be abstracted by the electrodes from the charge 
in the furnace, and the entire loss of heat energy will thus be 
only that portion generated in the electrodes. This, moreover. 
is the condition under which the total loss of energy will be the 
least possible, for under any other conditions the total combined 
losses will be greater and the electrodes will either chill the 
furnace product or will develop excessive heat where they pass 
through the walls. These same laws also lead to economy of 
the materials of the electrodes, thus reducing their cost. 
Determinations of physical constants in the application of 


these laws showed the surprising fact that copper 1з the best 


material for electrodes. iron is nearly as good, and that gas 
carbon, which was the most generally used electrode material, 
is the worst, graphite being decidedly better than carbon. In 
general, the results showed that metal electrodes are cheaper 
and more economical in energy and should therefore be 
employed whenever it is possible to use them. The other 
patent of the same date is for furnaces whose electrodes are 
designed and proportioned in this way; that is, for combi- 
nations of such electrodes with furnaces, more especially with 
furnaces in which the electrodes are not consumed, as in the 
one recently devised by the same inventor. When such 
electrodes are virtually prolongations of the resistances and 
are of the same material they automatically adjust their length 
so that the proportions will remain practically correct. for 
different temperatures and currents. 


Cable Interruptions. Date of Interruption. 


Assab—Perim _........................ Tw P . July 8, 1909 
Latakia—Palura _....................................... May 26, 1910 
Zanzibar—Mombasa sess. иле лии eee eene neceso. July 11, 1911 
Sabang—Koetaradja .............. Ve obi e a etus .... Aug. 18, 1911 
Kotonou—Gran Ваззаш.............................. Aug. 25, 1911 
San Thiago— Bathurst ............ а РЕТ . бер&. 4. 1911 


Bathurat— Sierra Leone ...... И Е ees Sept. 4, 1911 
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Improvements in Magnetic and Electrostatic Separators.— 


According to the “ Engineering and Mining Journal,” one of the 


principal defects in the ordinary electromagnetic or electro- 
static separator arises from mechanical interference between 
the particles of ore, due partly to incomplete screening before 
concentration, and partly, also, to the fact that when mixed 
particles are allowed to pass under the influence of the lines of 
force in the magnetic field, the magnetic particles coalesce 


into а mass which will generally include and prevent the re- 


moval of non-magnetic particles, As a means of overcoming 
this defect when due to the latter cause, Mr. Q. Payne, of New 
York, has patented an improved type of drum to be used in 
connection with either an electromagnetic or an electrostatic 
separator. The drum is composed of a series of metal discs, 
iron or steel in the case of a magnetic separator, and brass, 
aluminium or any other metal, in the case of an electrostatic 
separator. These discs are mounted on a shaft and are insu- 
lated from one another by corresponding discs of some non- 
conducting material, like fibre, mica, &c. The object of the 
discs 1s to prevent the accumulation of masses of metal 
particles, in which non-metallic particles will be embedded. 
Theoretically, the best results would be secured if the discs were 
of the same thickness as the grains of ore to be treated, but, 
practically, it is found that sufficiently good results are secured 
if the discs do not exceed three or four times the diameter of t he 
grains. 


Current Topics. 


Subjects of current interest; dealt with in this issue include 
the following :— 


Dr. К. А. Houstoun continues his series of articles on “ Studies 
in Light Production." considering this week “ The Black Body." 

Dr. J. В. Ashworth contributes an article on “ A Simple Graphical 
Method for the Harmonie Analysis of a Cyclic Function.” 


We give abstracts of the following Papers read at the recent meet- 
ing of the British Association: ‘ Electrical Steering,” Бу Mr. B. P. 
Heigh; “Some Preliminary Notes on a Study as to Human Sus- 
ceptibility to Vibration," by Mr. W. Pollard Digby and Capt. H. 
Rial Sankey; “The Manufacture of Nitrogen Compounds by 
Electric Power," by Mr. E. Kilburn Scott; ‘‘ Continuous versus 
Intermittent Service in Passenger Transportation," by W. Y. Lewis : 
“Suction Gas Engines and Producers,” by Mr. W. A. Tookey : 
`* The Electrical Conductivity of Light Aluminium Alloys," by Prof. 
E. Wilson. 

At the Annual Convention of the American Institute of Electrical 
Engineers Major С. О. Squier read a Paper on ** Multiplex Telephony 
and Telegraphy by Means of Electrie Waves guided by Wires." 

We analyse the accounts of the West Ham electric supply depart- 
ment for the year ended March 31, 1911. 

Bradford Tramways Committee recommend the equipment of 
about 1l miles of route on the rail-less trolley system. It is re- 
ported that the experimental line has proved an unqualified success. 


OBITUARY. 


W. H £v.—We regret to record the death of Mr. Wm. Hey, who for 
many years was head foreman in the dynamo shops at the Halifax 
and Woodfield works of Messrs. W. T. Goolden & Co., and who after- 
wards held the same position with Messrs. Greenwood & Batlev at 
Leeds. Although of a strong personality, the deceased had а most 
aflectionate nature, and was extremely popular with the large number 
of pupils who passed through his hands. as well as with the staff and 
the men who worked under him. Тһе news of his death will doubtless 
be learnt with regret by many old “ Goolden ” men. 


E. Strrr.—We also regret to record the death on the 6th inst., at 
Eastbourne, of Mr. Ebenezer Stiff, of Lambeth and Wimbledon, 
Deceased, who was 71 years of age, had been a member of Messrs. 
Jas. Stiff & Sons. 


Orr 
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APPOINTMENTS VACANT AND FILLED. 


. > 
An analvtical chemist is required for a cable factory. Preference 
will be given to one having electrical knowledge. See an adver- 


tisement. 
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Ап assistant superintendent of railway telegraphs is required by 
the Government of Southern Nigeria for one tour of 12 months’ 
residential service, with possible extension. Salary £250, rising to 
£300 per year by annual increments of £10. Applications by letter 
to the Crown Agents for the Colonies, Whitehall Gardens, London, 
S.W. See also an advertisement. 


Swindon Corporation require an assistant electrical and mecha- 
nical engineer for their electricity and tramways departments. 
Salary £130, rising to £180. Applications to the Town Clerk by 
Sept. 23. 


Mr. T. Harris, B.A., B.Sc., has been appointed assistant lecturer 
and demonstrator in the physies department of East London College. 


Mr. D. M. Dunlop has been appointed secretary of the National 
Electrica! Manufacturers! Association. 


Mr. W. J. Carter, of Oldham. has been appointed assistant elec- 
trical engineer at Batley at a commencing salary of £130 a year. 


Mr. Chas. T. Cole has been appointed mains assistant at Devonport. 


Dewsbury Council have appointed Mr. S. H. Fowles as an assistant 
in the mains department. 


INSTITUTIONS AND SOCIETIES. 


British Association. —The following is a list of the Papers and reports 
.dealt with by the Engineering Section of this Association during the 
recent meeting at Portsmouth. Presidential Address, by Prof. J. Н. 
Biles ; ^ The Anschutz Cyro-Compass." by Мг. G. К. B. Elphinstone ; 
“ Electrical Drives for Screw Propellers,’ by Mr. Н. А. Mavor; 
“ Electrical Steering." by Mr. B. P. Haigh; '' The Single-Phase 
Repulsion Motor." by Mr. Т. Е. Ма: Some Preliminary Notes on 
a Study as to Human Susceptibility to Vibration." by Mr. W. 
Pollard Digby and Capt. Н. Rial! Sankey. В.Е. ; '' The Electrical 
Conductivity of Light Aluminium Alloys," by Prof. E. Wilson; 
“ Recent Developments in Radio-Telegraphy." by Prof. G. W. O. 
Howe; ‘ Portable Equipment for Wireless Telegraphy." by Capt. 
H. Rial Sankey, R.E.; “ Economical and Reliable Power 
Generation by Over-type Superheated Steam Engines," by Mr. 
W. J. Marshall; 'Suction Gas Engines and Producers,” by Mr. 
W. A. Tookey ; ** Crude Oil Marine Engines." by Mr. J. H. Rosenthal ; 
‘The Manufacture of Nitrogen Compounds by Electric Power," by 
Mr. E. К. Scott ; “ Smoke Abatement.” by Dr. J. 5. Owens; “А 
New System of Continuous Transportation," by Mr. W. Y. Lewis ; 
Report of the Committee on Gaseous Explosions and a joint 
discussion with Section А on ** Aeronautics.” The following matters 
of electrical interest were dealt with by Section A: “ The Infini- 
tesimal Transformation of an Electromagnetic Field into Itself,” by 
Mr. Н. Bateman; ' A Friction Permeameter," by Mr. W. H. Mur- 
doch ; * The Work done at the Bureau of Standards on the Absolute 
Measurements of Electric Current." by Prof. N. E. Dorsey ; ** The 
Specific Heats at High Temperature and the Latent Heats of Metals. 
Part l: Aluminium and Zine,” by Mr. H. C. Greenwood ; and the 
Report of the Committee on Experiments for Improving the Con- 
struction of Practical Standards for Electrical Measurements. In 
Section B a Paper on “ The Present Position of Electric Steel 
Making " was read by Prof. А. McWilliam, and a report on “ Electro- 
analysis was also presented. 


Tramways and Light Railways Association.— The “ Journal" for 
September of this Association contains the folowing matters: The 
recently published Board of Trade Regulations with respect to the 
use of electrical power by tramways ; the official report on the acci- 
dent at Stalybridge on June 5. 1911; correspondence in regard to 
Tramway Fares ; a copy of the * Special Case " stated for the King's 
Bench Division tn re * Metropolitan Electric Tramways v. Tottenham 
U.D.C." ; а reprint of a Paper on “ Tramear Meters, &c." read by 
Mr. А. Sharman Giles before the Institution of Civil Engineers, 
and other matters relating to the Association. 


International Congress for the Applications of Electricity, Turin.— 
At the opening meeting of this Congress on Sunday, Sept. 10, the 
following were among those appointed to offices in connection with 
the Electrical Congress now in session at Turin :— Аз Vice-Presidents 
of the Congress : Mr. Alexander Siemens and Dr. 5. P. Thompson, 
F.R.S. ; as President of the Section of Telegraphy and Telephony : 
Major W. А. J. O'Meara, C.M.G. ; as Vice-President of the Section 
for Accumulators and Electro-chemistry : Mr. W. Duddell, F.R.S. 


E E ———————————M— 


Association of Mining Electrical Engineers (West of Scotland 
Branch).—The local Council of this branch have just submitted their 
first annual report, in which they mention that the branch was 
successfully inaugurated on Sept. 17. 1910. at a public meeting in 
Glasgow, and eight meetings have since been held in the Glasgow 
Technical College, by the kind permission of the Governors. There 
were also two very successful joint meetings with the National 
Association of Colliery Managers. The first was held in Edinburgh, 
when Mr. H. W. Clothier gave a very interesting account of the pro- 
gress made in ‘* Switchgear " from the earliest known to recent types. 
suitably illustrated by numerous lantern slides ; and the second in 
Glasgow, when Mr. R. Nelson, H.M. Electrical Inspector of Mines, gave 
a very interesting Paper on ** The Avoidance of Electrical Accidents 
in Mines," to an audience numbering close оп 500. 
the other branches throughout the Kingdom have also been freely dis- 
cussed. The branch has been particularly fortunate in the matter 
of Papers during the past session, as evinced by their widespread 
interest, but it is felt that sufficient use is not being made of the 
Association in another direction, namely, in the matter of questions 
and answers. It is sufficient for a member to submit a query, under 
a nom de plume if he prefers it, at any of the public meetings, and 
obtain enlightenment or a discussion on the point in doubt. The first 
examinations for admission were held throughout the country during 
March last. when 75 members sat. Of there 32 gained first class 
passes, 25 second class and 6 service certificates. Although the 
percentage of candidates from Scotland was small. possibly the 
addition of the braneh president to the examination board. on 
which the branch is to be congratulated. may in the future mend this 
feature. The branch is also to be congratulated on having had the 
services of Prof. Burns as local examiner. lt is appropriate that 
the General Council should thus early in the life of the Association 
accept the invitation of this branch to hold the annual meeting In 
Glasgow, the district possessing the first colliery in the world to make 
use of electricity in any form. Since the acceptance of the invitation 
the branch Council, along with representatives from the East of 
Scotland Branch, have been assiduous in drawing up an attractive 
programme, and it is earnestly hoped every member of the branch 
will do his utmost to attend personally. The programme covers 
two days, viz., October 6 and 7. Аз regards the coming session, the 
local Council make the suggestion that interesting Papers can be 
written on the following subjects, but do not suggest they be con- 
fined to any or all named :—‘‘ Speed Reduction, so far 53 it relates 
to Electric Motor Driving’; " Cable Systems and Farthing: 
“ Relative Advantages of A.C. and D.C. Systems for Small Collieries : 
** Systems of Lighting from Power Mains. especially with regard fo 
Personal Safety Underground” ; * The Standardisation of Colliery 
Electrical Equipment to the recommendations of the Engineering 
Standards Committee”; “ Methods of installing Shaft Cables: 
“ Leakage Protection Devices of proved efficiency.” It i5 advise ble 
and will avoid overlapping if the hon. secretary is early acquainted 
with the intentions of any member in this connection. It may 
interest local members to know that there are numerous premiun? 
offered for excellence in Papers read before the Association. and that 
a £5 premium has been recommended to be awarded to Mr. Thome? 
Thomson. a member of this branch, for his Paper last session. It 
the intention of the local Council to hold additional meetings * 
various centres in the area, such as Larbert. Hamilton, Kilmarnock. 
&c., but the details are not yet sufficiently advanced for à programme 
to be embodied with this report. The idea is to broaden the bas oi 
the organisation, increase its usefulness, and incidentally to ineree^ 
the membership. The number of members on the branch at present 
is 125, a matter for congratulation, considering it is the first зе тот. 
It is felt, however. that in such a district as the west of Scotlaae. 
where there are over 300 collieries, the number of members сл i 
considerably increased with mutual benefit to all concerned. Members 
will greatly assist the local Council in considering the claim of 
special districts for these lectures if they will submit the names 9 
localities where they think it would be advantag2ous to hold ә spec 
meeting. In doing so they should be prepared to co-operate with 
the Council to ensure the success of à mecting 


Institute of Metals.—The autumn meeting of this Institute will be 
held at Newcastle-on-Tyne on September 20, 21 and 22. The members 
will be entertained by the Lord Mayor, and visits will be paid to 
certain works of metallurgical interest in the neighbourhood. The 
following Papers, among others, will be read: “ The Corrosion 
of Brass with Special Reference to Condenser Tubes.” by Mr.P. 1. 
Brühl; “ The Electrical Conductivity and Constitution of Alloys 
by Dr. W. M. Guertler ; * Non-Ferrous Metals in Railway Work. by 
Mr. G. Hughes; and “ The Mechanical Properties of Hard Drawn 
Copper,” by Mr. D. R. Pye. 


Papers read at 


Y 
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EDUCATIONAL NOTICES. 


University of London, University College.— Тһе new session com- 
mences on Monday, Oct. 2. There are complete courses of study, 
extending over three years, in mechanical, electrical, civil and muni- 
«іра! engineering. Intending students should communicate with 
the Provost as soon as possible, and full particulars mav be obtained 
on application to the secretary, Mr. Walter W. Seton, M.A., Gower- 
street, W.C. 

University of London, King's College.—Complete courses of study. 
extending over three or four years, are provided by this college in 
civil, mechanical and electrical engineering for engineering degrees of 
the University of London, and for the diploma and certificate of the 
college. The four years’ course provides, in addition to the academic 
training, opportunity for practical training in works. Full informa- 
tion may be obtained from the Dean or the Secretary, King's College, 
Strand, London. W.C. 


University of Manchester.—In the faculty of science complete 
‘courses of study extending over three years are arranged for the 
University degrees in civil. mechanical and electrical engineering. 
‘The session commences on Oct. 2. 

University of Edinburgh.— The next session opens on Oct. 10. 
The University provides complete courses in civil. mechanical and 
electrical engineering. qualifying for the degree of B.Sc. in engineer- 
ing, and extending over a period of three years. Particulars of the 
entrance examination, scholarships, fees, &e.. can be obtained from 
the Matriculation Office. The University, Edinburgh. 

University of Bristol.—The session in the faculty of engineering 
commences Sept. 15 and in faculties of arts, science and medicine on 
Oct. 2. | 

The faculty of engineering of this university is provided and 
maintained in the Merchant Venturers’ Technical College. There 
are courses in civil, mechanical, electrical und motor-ear engineering. 
The Dean of the Faculty is Prof. J. Wertheimer, В.Хе.. В.А. Copies 
of calendar or prospectus may be obtained from the Registrar. 

The Proctor-Baker scholarship. tenable by a pupil of the Merchant 
Venturers Secondary School in the faculty of engineering of the 
university has been awarded to Mr. John Rogers. 

University of Durham.—Armstrong College, Neweastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. There are departments 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining. metallurgy, agriculture. pure science, arts and 
letters. Particulars may be obtained from the secretary, Mr. Е. Н. 
Pruen, M. A. 

Goldsmith's College (University of London).—At this college com- 
plete evening courses of instruction are provided in mechanical. 
electrical and constructional engineering, land surveving, fitting and 
machining, pattern-making and smithing. Students are prepared 
for the London University degree of В.е. in engineering, for the 
examinations of the Institution of Civil Engineers, Board of Educa- 
tion, and City and Guilds of London Institute, &e. Particulars 
from the Warden of the College, New Cross, S.E. The new session 
commences on Monday, Sept. 25, and enrolling will begin on the 
18th inst. 

University College of North Wales.—At this college a systematic 
course of instruction in electrical measurements and practical elec- 
tricity is provided for students proposing to enter the electrical 
engineering profession. The physical laboratory is well equipped 
for practical work and the fee for the ordinary course is £17. Is. per 
session. The next session commences in October. 

Northampton Polytechnic Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engineering and in electro-chemistry will commence on Oct. 2. and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. The courses for mechanical 
and electrica] engineering include periods spent in commercial work- 
Shops, and extend over four years, and they also prepare for the 
degree of B.Ne. in engineering of the University of London. There 
are also full and partial day courses in technical optics. Particulars 
from the Principal, Dr. R. Mullineux Walmsley. 

Borough Polytechnic Institute.—A four years’ course of instruction 
in eleetroteehnies is provided at this Institute. There are also 
classes in electric wiremen's work. and elementary and advanced 
courses in electrical design and workshop drawing. The head of 
the department is Mr. John Henderson. D.Se., F. R.S. E... А.М. ВЕ. E. 
Prospectuses. containing further particulars and detailed syllabus, 
from the Principal. Mr. C. T. Millis, Borough-road, S. E. Те session 
begins on 25th inst. 

Battersea Polytechnic (London, S.W.).—' The new session commences 
on Monday, 25th inst. There are complete day college courses in 


civil, mechanical and electrical engineering, extending over three or 
four years. These courses are suitable for preparing for the B.Sc. 
(Eng.) of the University of London. the Associateship examination 
of the Institution of Civil Engineers, &c. There are also evening 
classes in electrical technology, electrical design and power distri- 
bution, theory of machines, hydraulics, heat engines. strength of 
materials, &c. Further particulars can be obtained from the 
Secretary. 

A course of 12 lectures, six during the first term and six after Christmas, 
will be given on “ Illuminating Engineering." On Oct. 17 and 24 Prof. 
J. T. Morris will lecture on " Electric Lighting: "on Oct. 31 and Nov. 7. 
Mr. J. G. Clarke will lecture on * Gas Lighting." Mr. E. Scott Snell will 
deal with * Oil, Petrol-air and Acetylene Gas on Nov. 14, and Dr. W. J. 
Ettles will give a lecture on * Ilumination and the Eve " on Nov. 21. 
The remaining six lectures (to be delivered in the second term) will deal 
with the Measurement of Light and Practical Problems in IHlumination 
and will be delivered by Mr. J. S. Dow, В.е. The fee for the full course 
is 7s. 64. Further particulars from the Secretary. 

The calendar for the new session, which opens on Sept. 25. gives fuli 
details of the numerous courses and classes. Full day and evening 
courses in preparation for the Intermediate and Final Degree examina- 
tions in science, engineering and music are offered. апа the lecturers in 
the various subjects are fully recognised by the University of London. 
so that students attending the Polytechnic may be registered as internal 
students of that University. In the Day Technical College, full time 
courses are arranged in mechanical, civil, electrical and motor engineering, 
architecture and building, chemical engineering and art, the courses 
covering a period of 3 years, at the end of which time students passing 
the necessary examinations are awarded the Polytechnic diploma. Con- 
currently with the diploma courses, students can prepare for and take the 
degree courses in. science and engineering of the University of London. 
The Commerce department gives а course extending over two or three 
years in. preparation for civil. service and other examinations and for 
secretarial and other business appointments. In addition to the scholar- 
ships already existing, the governing body have instituted one of £40 a 
vear for three vears tenable at the Day Technical College. It is believed 
that this scholarship will till а direct want by providing a scholarship 
which not only entitles to free fees, but gives a sum of money to help 
towards maintenance. Full and complete evening courses are provided 
in the departments of mechanical engineering and building trades, elec- 
trical engineering, mathematics, physies; chemistry, natural science, 
languages, commerce, «е. In the mechanical engineering department 
a course of lectures on illuminating engineering has been arranged, and 
should the course prove successful it will be amplitied and continued 
during succeeding sessions, 

In the electrical engineering department special attention is being 
given to the subject of electric traction, and new machinery and appa- 
ratus are being purchased in order that the subject may be more fully and 
thoroughly dealt with. In the physics department, the course on 
acousties for music students will be repeated, and a class in. physical 
chemistry for chemistry students has been arranged. In the chemistry 
department, the chemical engineering course has been extended. by the 
addition of a practical class. 

It may be also stated that the Edwin Tate Library, which was opened 
last October by the Archbishop of Canterbury, has fully justified its 
erection, and has proved a great boon to students, the number of books 
borrowed having increased nearly 50 per cent. during the session. With 
the many valuable additions to the books there is now available for the 
use of students a really first-rate library housed in a building of which the 
Polytechnic may justly be proud. 

East London College (University of London).—In the Faculty of 
Engineering complete courses of instruction are provided in engi- 
neering subjects. including civil. mechanical and electrical engineering. 
There are special facilities for apprentices on the sandwich svstem. 
The fee for the session is LO guineas, Further particulers from the 
Registrar or from the principal. Mr. J. L. м. Hatton. М.А. 


L.C.C. School of Building.—U p till recently no adequate course 
of instruetion was available for students of reinforeed concrete, but 
Jast winter the defieicney was repaired by the establishment of classes 
in thissubject at һе. С.С. Sehool of Building, Ferndale-road, Brixton. 
S.W., the lecturer being Mr. H. Kempton Dyson, secretary of the 
Concrete Institute, As the result of the experience last session the 
scheme of in:truetion has been further extended. and the scope 
enlarged for next session which commences on 18th inst. This year 
many more testing appliances, tools, &c., have been added. and а more 
svstematised courses of instruction will be possible. Detailed syllabus 
can be obtained free at the school. 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Otticer Commanding, Col. Н. M. Leaf. 
The following orders have been issued :— | 
Head-quarters will be closed for instruction, but will be op 
work as under until further orders :— 
Monday to Friday, 10 a.m. to 4 p.m. 
Saturday, 10 a.m. to 12 noon. 


en for office 
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ELECTRICAL STEERING.* 


BY B. PARKER HAIGH, B.SC. 


Summary.—'The author describes the two different ways in which 
the electric drive may be applied to the average steering gear and 
the questions of design that have to be solved in so applying it. Motors 
for this purpose need not be designed to carry their full power 


continuously. Details as to power requirements and of actual gears 
are also given. 


To many who are familiar with the development and the present 


reliability of steam steering engines, it must appear doubtful whether 


electrical power can offer any considerable advantage for this pur- 
pose. The steering gear being one of several important auxiliaries 
carried by the ship, the question involves the power supply for all of 
these. It is generally admitted that the present system of supply- 
ing auxiliaries with steam is not only inconvenient but wasteful in 
the extreme, partly on account of the low economy of small engines 
worked non-expansivelv. and partly on account of leakage and con- 
densation in the steam mains. А number of vessels have been 
equipped with partial installations of electrical power, in some cases 
for the cranes and boat hoists. in other cases for fans, and as the 
difficulties connected with these have now been largely overcome а 
considerably extended use may be expected. 

It is beyond the scope of this Paper to deal with the use of elec- 
trical power for auxiliaries in general, but it is desired to emphasise 
the disadvantages of а mixed power system involving the upkeep 
charges on both steam mains and electrical installation. Vessels 
fitted with internal-combustion engines offer a special field for elec- 
trical steering ; for on such vessels the steam supply, if available at 
all, would not generally be maintained at sea. 

Electrical power may be applied in steering in connection with two 
separate problems. In the first place, electrical apparatus may be 
used in place of the customary control shafting or hydraulic telemotor 
to transmit the motion of the hand wheel aft to the steering engine. 
Several such electrical `* telemotors " are now available, and these 
have the advantages of being very easily worked, even in the longest 
ships, and of convenience in installation. The second problem is that 
of supplying and controlling electrical power for moving the rudder 
itself, and it is here that electrical steering offers the greater advan- 
tage over gears now in general use requiring a supply of steam. The 
main difficulties experienced in electrical steering have been those 
of limiting the amount of power required to the capacity of the ship's 
dynamos, and in controlling the heavy power in a reliable manner. 
The electric motor must not only be arranged to move the rudder 
promptly and accurately within the small angles of 5 deg. or less that 
are required for kceping a course, but must also be capable, without 
any adjustment of the control gear, of rapidly putting the helm hard 
over, 35 deg. to either side. against heavy water resistance. As this 
is the crux of the whole question, it may be well to state working 
conditions in some detail. 

The action of a rudder in steering is similar to that of the blades of 
an “Impulse " turbine. Water flowing under the counter of the 
vessel strikes the rudder surface and is deflected so that its subse- 
quent motion is more or less parallel to the direction of helm. In 
changing its direction of motion the water exerts a certain force on 
the rudder, tending to swing the vessel about an axis somewhere well 
forward in its length. and also acting as a drag, reducing the speed of 
the vessel. The steering moment reaches а maximum when the 
angle of helm is about 40 deg., and as the drag increases quickly it is 
not customary to arrange the steering gear for angles of over 35 deg. 
The time generally taken to bring the rudder from hard-over port to 
hard-over starboard, or vice versa, varies from 15 seconds or even 
less in эта! vessels, to about 40 seconds in the largest, these times 
being those required while under way ahead. 

The power required in the steering engine depends upon the torque 
produced in the rudder post by the water pressure, which is usually 
of considerable magnitude, as the centre of water pressure is gene- 
rally some distance abaft the axis of the rudder post, even when a 
“ balanced " rudder is used. Little effort is required to move the 
rudder within small angles, even when an “ unbalanced " rudder is 
used, partly because the angle of deflection of the water is small and 
partly because the centre of pressure on the rudder surface is near 
the leading edge. Unless a heavy sce strikes the rudder. the steering 
motor has, therefore, little to do beyond overcoming friction within 
the gear itself ; and as the great majority of steering motions consist 
in moving the rudder through small angles near the midships position 
it will be recognised tht electrical power promises economy as com- 

pared with citLer steam or hydraulic power. When the angle of 
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helm is increased, the torque in the rudder post increases rather more 
rapidly than the sine of the angle, for an increasing body of water is 
deflected and the centre of pressure shifts further from the leading 
edge of the rudder surface. After the rudder has been held hard-over 


for a few seconds the torque in the rudder post falls off somewhat. . 


partly because the vessel commences to swing and partly because the 


vessel's speed is reduced, but it is clear that the steering gear must be . 


designed to meet the heavier initial stresses and it is fortunate that 
these can be readily estimated. 


In order to economise power the gearing between the electric motor 


and rudder post should be designed for a high efficiency, and conse- | 


quently it will not be “ self-sustaining.” Means must therefore be 
provided to hold the rudder in its hard-over position. A magnetic 
brake similar to those used on cranes is suitable for this purpose and 
will also serve to stop the gearing promptly when the required position 
has been reached. In returning the rudder to the midships position 
while the vessel is moving ahead, the force of the water assists the 
motion of the rudder, and this complicates the matter of the control. 
Further, when the flow of water past the rudder is reversed, by re- 
versing the propellers, the centre of pressure shifts towards the after 
edge of the rudder surface and considerable power is then required 
to bring the rudder back amidships even when the speed of the ship 
islow. It is this fact which prevents a rudder being balanced under 
all conditions, but nevertheless balancing is a great advantage for 
electrical steering, allowing а smaller motor to be used, minimising 
the demand for current and reducing the wear and tear on the control 
gear. 

Experience has led to the design of steam engines of special pro- 
portions for steering, and in the same way electrical motors used 


Fig. 1.—ARRANGEMENT OF ELECTRICAL STEERING GEAR FOR 11$ n- 
RUDDER Post. 


need not be designed to carry their full load continuously. Motors 
of smaller dimensions, for “ half-hour rating ” and fitted with com- 
mutating poles are preferable, and as the heating limit is not here ut 
question the motor may be totally enclosed even in large sizes, with- 
out any considerable increase in its dimensions. 

Besides possessing adequate power, a steering gear must be satis- 
factory as regards sensitiveness, that is, it must be capable of moving 
the rudder to an angle that accurately corresponds to the position of 
the steering wheel. This is especially necessary within the range of 
small angles that are used for keeping the vessel on its course. 
any steering gear there is naturally some “ idle travel " of the steering 
wheel within which the gear will not respond. In long ships this is 
minimised by using a telemotor in place of control shafting vith 
gearing. in which latter the total effect of spring and back-lash may 
be objectionable. But apart from such loss of motion there is 4 
further idle travel due.to the practical necessities of the control valve 
or control switchgear, and this loss is kept as low as possible. 
quirements às regards sensitiveness vary greatly and high-speed 
vessels naturally require closer control than slower vessels, for as the 
size of the rudder cannot be reduced without loss of manceuvring 
power at low speeds, very small angles of helm are sufficient for 
ordinary steering. In the highest class work the steering gear should 
respond to a motion of the hand wheel corresponding to one degre? 
of helm (less than one-eighth turn of the wheel). Little advantage 
13 gained by working closer than this, and many high-speed vessels 
with fine lines are worked with gears requiring double this allowance. 
À certain small amount of idle travel is desirable to prevent the gear 
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being used too frequently. Sensitiveness does not only depend on 
the idle travel of the wheel but also on the “ time lag," i.e., the inter- 
val between the movement of the wheel and the corresponding move- 
ment of the rudder. In this respect it appears that electrical steering 
may possess considerable advantage over ordinary steam gears, for 
as it can be arranged that the rudder responds more quickly a closer 
course may be kept with watchful steering. As regards idle travel 
there is little to choose between steam or electric gears. In steam 
gears the idle travel is kept down by reducing the already small steam 
lap on the control valve, which, in order to obtain a fast-running gear 
with little time lag, is generally a piston valve of ample size. Such 
a valve is liable to leakage when slightly worn. In electrical gears, 


on the other hand, sensitiveness does not reduce the economy but 


complicates the control arrangements. 
In the following table a number of different types of electrical 
steering gear are classified according to the method of control :— 


A. Steering gears in which the motor is started and stopped for 


every motion of the rudder. 
(1) The motor being supplied with current at variable voltage from 
a special gencrator. 
(2) The motor being controlled by reversing switch and resistances. 
B. Steering gears in which the motor is kept running continuously ; 
mechanical control being introduced in one of the following forms : 
(1) Friction clutches with gearing. 
(2) Hydraulic transmission with rotary or reciprocating pumps. 
(3) Magnetic friction clutches on motor shaft. 
The second line of development, including the gears grouped to- 


gether under heading B, appears to offer more promising results than | 
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per min. under full load, and at varying speeds up to 1,000 revs. per 
min. on lighter loads. The current required at full load would be 
270 amperes at 100 volts. In some respects, and especially as regards 
reliability, a three-phase motor is preferable to the continuous-cur- 
rent motor, but its constant speed characteristic causes a heavier 
maximum demand for power. The choice of the type of motor to be 
used on any particular vessel naturally depends on many matters 
outside the steering gear. А vessel of this size, engaged in passenger 
service, would probably be provided with generating plant for light- 
ing and forced-draught purposes of about 200 kw. and if this is 
divided among four dynamos, each of 500 amperes capacity at 100 
volts, it should be possible for any one of these running alone to put 
the helm hard-over in emergency. 

Probably the first electrical steering gear in which the motor was 
kept running continuously was that designed and built in 1895 by 
the late Mr. A. B. Brown, who may be justly regarded as the pioneer 
in the scientific development of power-steering gear. Being con- 
structed on the same principle as his well-known steam tiller, the 
motor of this gear was mounted on a forged steel tiller which carried 
a pinion engaging with a toothed rack attached to the deck. The 
control was by means of two metal to metal friction clutches with 
coil springs, driven at a lower speed than the motor by means of 
gearing. The clutches were arranged to move the tiller in opposite 
directions and the chief difficulty experienced was that of obtaining 
accurate and sensitive control. 

In the steering gear designed by the writer in conjunction with 
Messrs. Brown Bros. & Co., of Rosebank, Edinburgh, the control is 
by means of magnetic friction clutches, which have several advan- 
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Fic. 2.—Мотов, Сготсн AND GEARING FOR STEERING GEAR FOR 114 tx. RUDDER Post. 


method А, to which one great objection is the wear and tear unavoid- 
able where во much switehgear for heavy currents is used. А further 
advantage of the different types classed together under B is that the 
shock of the sea on the rudder is greatly reduced before it reaches the 
ship's electrical installation. The armature of the motor acts as a 
flywheel, or extra flywheel weight may be added, and by using а 
compound motor a large part of the energy kinetically stored in the 
revolving masses is given up to the steering gear before any excessive 
current is demanded from the ship's mains. The steering gear can 
therefore be supplied from the ship's lighting generator without any 
noticeable flicker in the lamps coupled to the same mains. It is 
difficult to overestimate the importance of this feature, both as 
regards simplicity, and consequently reliability, and as regards 
economy of power. 

To indicate the amount of power required under these conditions 
we may take the case of the proposed gear described later, and shown 
in Figs. ] and 2. This is designed for an 113 in. rudder post, suitable 
for a vessel of, say, 450 ft. in length, of 16 knots speed. In this case 
а motor of 30 в.н.р. is provided, capable of developing a torque of 
175 ft. tons in the rudder post, and of moving the rudder through 
10 deg. in 20 seconds. These figures are based on special features in 
the design of the gear and on an efficiency of 64 per cent. in the gear- 
ing, which, though high in comparison with that of gears having right 


and left-hand screws, is not higher than that obtainable with double- ' 


worin drive. The 30 н.р. motor would be a continuous-current 
motor with compound winding, and would run at a speed of 500 revs. 


tages due to the absence of external thrust and the ease of the control. 
А number of tests have been made on an experimental gear of fair 
‘size and it is hoped that some particulars may be of interest. Figs. 
1 and 2 show details of a proposed gear suitable for an 113 in. rudder 
post, to which reference has already been made in connection with 
the amount of power provided. Although the motor in this gear 
runs continuously, no gearing is kept in motion as the motor shaft is 
extended at either end to carry the two magnetic clutches, which are 
normally out of gear, leaving the rudder stationary. The driven 
portions of these clutches are carried on bearings and are geared to 
the countershaft carrying the worm gear in such a way that the 
rudder is moved to either port or starboard by bringing one or other 
of the clutches into action. The two parts of the clutch are drawn 
together by magnetic attraction and a light spring is provided for 
withdrawing the clutch after the motion required is completed. The 
friction drive is transmitted by red fibre blocks bearing on the conical 
edge of the light steel disc that acts as the keeper of the magnet, and 
no thrust remains to be taken up by collars. Either ball bearings 
as shown in Fig. 2 or ring oiling journals may be used, provided the 
motor has not excessive end play. Provision is made for taking up 
wear on the fibre blocks by adjusting the inner ring on the clutch body 
to feed the blocks through holes in the outer ring. In the gear suit- 

able for an 11} in. rudder post, the clutch coils are fed with a current 

of $ ampere, supplied through slip-rings enclosed within the motor. 

No electrical parts are therefore exposed to the action of damp, for 

as the motor is always running, it keeps itself dry. Should it be de 
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sired to remove the armature, the clutches are removed at the same | 


time, after sliding the fibre friction blocks back by turning both 

screwed rings on the clutch body. Impregnated fibre friction blocks 

have the advantage of engaging silently, whereas wood, although in 
some cases having a higher coefficient of friction, appears liable to 
squeak painfully. The mechanical arrangement of the gear, shown 
in Fig. 1, has certain novel features, notably the use of two pinions 
engaging with the toothed sector. As these carry equal loads the 
wear is distributed, and a lighter sector may be used, with teeth of 
reduced pitch аз compared with those necessary if only one pinion 
were provided. Further, а lower ratio of worm gear is required and 
& higher efficiency obtained. The loads on the two pinions are kept 
equal by using right and left-hand worm-gear with an intermediate 
pinion to kecp the directions of rotation right. The two worms are 
cut on a sleeve sliding freely on the shaft without thrust blocks, and 
ав а certain amount of end play is provided between the bearings, the 
teeth of the sector can be allowed a considerable amount of wear 
without disturbing the equal distribution of the load. The quick 
pitch of the worms and the absence of frictional loss at thrust blocks 
ensures а very high efficiency being obtained. 

The power required is further reduced by the use of variable lever- 
age linkwork, in which the rudder crosshead and the dummy cross- 
head carrying the toothed sector are connected together at different 
radii so that the'connecting rods do not form a parallelfmotion. The 
leverage, which in the midships position is 1-5 to 1, increases 
gradually to 2-2at the hard-over position of 35 deg., so that the 
maximum torque is obtained with less current when the rudder 


Fig. 3.—EXPERIMENTAL STEERING GEAR FOR 7 IN. RUDDER 
Post; with HYDRAULIC APPARATUS FOR TESTING. 


is hard-over ; and, further, the gear responds more quickly in the 
ordinary working range amidships. As this linkwork is not a so-called 
‘* geometrical " motion the position of the crosshead pins must be care- 
fully chosen, and when this is properly done no difficulty is found in 
working over to 38 deg. of helm. In this way a saving of 30 per cent 
can be made in the motive [power, and taking account of the extra 
efficiency of the double worm-gear, the maximum torque of 175 ft 
tons js obtained from a current of 270 amperes at 100 volts instead of 
450 amperes as would be required with gearing of the ordinary type 
These features are incorporated in the experimental steering gear 
shown along with testing apparatus in Figs. 3 and 4. Theh draulic 
cylinder for applying the artificial load is connected to the siete 
tiller provided for test purposes by chain and is so lined off that the 
tiller leverage is the same when the rudder is hard-over at 35d ps 
when in the midships plane. It was found that the currents re iced 
to produce a pressure of 980 Ib. рег sq. inch on the 5 in m = 
60 amperes when hard-over, and 90 amperes when amidshi s DUE 
responding to а change of leverage of 1-5 to 1. The time E ‘aired 
to cross from hard-over to hard-over was 23 seconds when еф 
against the above load for 35 deg. out of the total of 70 deg., the 
voltage of supply being 90 volts. At this load, which corresponds to 
a torque of 20-4 ft.-tons in the rudder post, the overall efficiency i 
48 per cent., indicating an efficiency of over 60 per cent. in the йш 
alone without hydraulic cylinder or motor. Under norma] nd 
tions the slip of the clutches when engaging was found to be в "n 
estimated by means of a contact maker at between 1 and 2 га 
tions, and up to the present, after a considerable period of testin in 
the works, no wear has had to be taken up on the fibre blocks Wh x: 
the motor is loaded up to 150 amperes, corresponding to a tor of 
50 ft.-tons, the clutches slip, and this current is not exceeded ponds 
when the tiller is butted against a solid obstacle or when th ica 
drawn taut from no load to full load. боди 
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Fig. 4. —ELEcTRICAL STEERING GEAR, SHOWING DoUBLE-W 


The arrangements for controlling the clutches, also seen m И, 3, 
; consist of one of Brown's improved hydraulic telemotors with a cut- 
off attachment coupled to the tiller crosshead. The switchgear, 
which is operated by mechanism equivalent to cam-gear. is enclosed 
in the small case (14 in. by 12 in. by 4 т.) mounted above the tele- 
motor. In many vessels the telcmotors are now attached to the deck 
beams overhead and this arrangement is very suitable for electrical | 
steering as it keeps the switchgear free from water. Being fitted 
with carbon contacts, and dealing with such small currents, the 
switches should require but little attention. The cams require tobe . 
carefully arranged and free from backlash, to gain sensitive steering; . 
and to stop the gear promptly a quick-acting brake, not necessarily 
very powerful, is used. The amount of stored energy is minimised 
by using light steel clutch discs and а motor with shunt regulation, 
running at its lowest speed when engaging and disengaging. asm: 

In installing electrica] steering gear it is preferable to avoid the uie 
of fuses or circuit breakers in the supply mains as these are liable to 
operate just when the use of the helm is most urgently required, and 
any possible damage to the electrical plant is greatly outweighed by 
risk in navigation. When a gear with friction clutches is used, a 
circuit breaker, adjusted for something over the limiting current of 
the clutches, may be fitted in the engine-room along with an auxi- 
ilary motor starter, so that the gear may Бе immediately restarted 
without leaving the main switchboard. 


—— a M e а 


ORM GEAR AND 
C"ROSSHEAD SECTOR. 


‚ш the foregoing notes it may be thought that the advantages of 
high efficiency are over-rated, but economy is not only valuable in 
Itself and in the reduction in weight which it allows, but also on 
account of the increased reliability due to reduced wenr and tear in 
the control gear and generating plant. 


THE MANUFACTURE OF NITROGEN COMPOUNDS BY 
ELECTRIC POWER.* 
BY E. KILBURN SCOTT. 


Summary.—The'author describes th» electrical processes for the fixation 
of atmospheric nitrogen and urges the importance of establishing a factory 
in this country for the manufacture of nitric acid from the nitrogen of the 
air. Such works would render the country in time of war independent of 
overseas supplies for the manufacture of explosives. The author also 
considers the question of cost of electric power and thinks that the cost 
with a waste heat station might compare favourably with a supply frm 
large hydro-electric stations. 


_The author here draws attention to several methods of fixing the 
nitrogen of the air with the help of cheap electric power, and he 
hs particulars of some of the products. The processes wert 
Mui. commercial scale in Norway and Italy about six year 
перт us are now well established, the principal products being 
Ыы се а ко :—(а) Nitrate of lime, containing 12} per cent. 
ob s ; | ) Calcium cyanamide or nitrolim, with 18 per cent. 

т езе manures are now being made at prices which com- 
гар avourably with the older artificial manures. such as nitrate of 
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soda and sulphate of ammonia, when calculated on the nitrogen con- 
tents. For actual delivery to farmers, prices are perhaps not во 
favourable, because the quantities handled are small and the selling 
organisation is not so complete. The prejudices of the farmers have 
also to be overcome, and much propaganda expense is therefore 
necessary. 

In the nitrate of lime process, as introduced by Birkeland and Eyde, 
the nitrogen is fixed directly from the air in the electric furnace, and 
nitric acid made from this fixed gas then acts on carbonate of lime. 
In the calcium cyanamide process, which was introduced by Frank 
and Caro, the nitrogen is first isolated from the air and then absorbed 
by carbide of calcium, itself an electric furnace product. It will thus 
be seen that a principal difference between the two processes is that 
the eost of raw materials for nitrate of lime is low, whereas in the case 
of calcium cyanamide the nitrogen has to be specially prepared by 
the Linde process, and the carbide of calcium by which it is absorbed 
(made from lime and coke or anthracite) costs about £6 a ton. The 
nitrate of lime process is certainly unique amongst industrial pro- 
cesses in using a raw material—nitrogen—that costs nothing; but, 
on the other hand, more electric energy is required for a given amount 
of nitrogen fixed. The prices of the resulting products are therefore 
very similar. 

Many agricultura! experts have tested these manures, and con- 
clusively proved that when properly applied they are very valuable 
for increasing plant growth, a!so that thoy are especially useful for 
cereals —wheat, oats, &c., that require large quantities of nitrogen. 
As the Chilian deposits of nitrate of soda and the virgin soila of the 
world are rapidly becoming exhausted, and, at the same time, there 
is à steady increase in the number of wheat-eating people, it is for- 
tunate that new sources of nitrogen manures have been developed. 
The output is sma!l at present, but it promises to be the greatest 
development of electrical engineering science of the near future. 


Nitrate of lime is usually added to the soil as a top dressing after 
the seed is in, whereas calcium cyanamide is dug into the soil about 
It is an interesting fact, however, that the 


10 days before planting. 
best results are obtained by mixing the two manures together. 
Besides manures, many other materials are made by these pro- 


cesses, and the writer specially draws attention to the manufacture 
The nitric acid made by the 
nitrate of lime process can be concentrated to any value, and sold for 
manufacture of explosives, such as gun-cotton, dynamite, smokeless 


of nitrogenous products for explosives. 


powder, &с. 
Ammonium nitrate, which is the main constituent for the manu- 


facture of safety explosives and laughing gas, is made by the very 
simple process of mixing the weak nitric acid that comes from the 
absorption towers of the Birkeland-Eyde process, with ammonia 


liquor obtained from English gasworks. The solution is crystallised 


and dried, and the resultant. containing 35 per cent. of nitrogen, is 


sold freely in England at £27 а ton. This material is also made from 


calcium cyanamide, and the Loteringen Works at Gerthe, near 
Boehum, produce about 2,000 tons per annum. As this does not 


come on the market, it is presumably all taken by the German Govern- 
ment as a substitute for nitro-glycerine. 

At the present time this country is largely dependent on overseas 
supplies for the manufacture of explosives, and we should be in an 
extremely serious position in case of war. "There is no reason what- 
ever why a factory should not straightway be established in this 
country for the manufacture of nitric acid from the nitrogen of the 
air. Even if the product could not at first compete in price with 
existing supplies, the fact that it was & necessary addition to our 
national insurance against war would justify its establishment. Again, 
what is true of this country regarding the manufacture of explosives 
is applicable to other ports of the Empire, as, for example, Australia, 
New Zealand and South Africa. 

In this connection, it is well to remember that various Government 
factories for the supp!y for the munitions of war, &c., do not pay 
from a competitive industrial point of view ; yet everyone recognises 
that such factories must be kept going. In just tho same way a 
faetory for making nitrogenous products from the air by electric 
power should be started and kept going whether it pays its way or 
not. Asa matter of fact, there is every reason for supposing that it 
would pty its way, and one of the objects of this Paper is to bring out 
that fact. 

The author next proceeds to describe the processes for manu- 
facturing nitrate of lime, as carried out at Notodden, and for calcium 
eyanamide, аз carried out at Odda, in Norway. 

It may be mentioned that calcium суапатійе is made in the fol- 
lowing countries : Italy, France, Switzerland, Dalmatia, United 
States, Canada, Mexico and Japan, whilst in Germany alone there 
are about hlf a dozen factories. 

Cost of Power.—As to whether it is possible to manufacture these 
nitrogen products in Great Britain, from a strictly commercial point 
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of view depends on whether power can be obtained cheaply 
enough. In such countries as Norway and Switzerland, where there 
is plenty of water power, and no coal, there are several water-power 
plants which, having inexpensive hydraulic works, are said to pro- 
duce power at £2 per kilowatt-year. 
in à year £2 is equal to 0:055d., ог 4!; of a penny per kilowatt-hour. 


For the total number of hours 


At Notodden the power is said to cost 33s. per kilowatt-year, or 


0:045d. per kilowatt-hour, and at Odd» 30s. per electrica! horse- 
power-year is paid for power. 


It is interesting to compare these figures with the well authenti- 
cated statistics of the largest hydro-electro plant in the world, namely 
Niagara. For 1909, 362 million kilowatt-hours were sold for £210,000 ; 


of which 322 million units went to 33 electrochemical and metallur- 
gical consumers at 0:133d. per kilowatt-hour. 


The remaining 40 
million units were sold to electric light and traction consumers at an 
average price of 0`194. per kilowatt-hour. 

Now, electro-metallurgica! works have usually a 100 per cent. load 
factor, and unfortunately there are very few such works in this 
country. There is, however, good reason to suppose that waste heat 
power stations in Great Britain could produce as cheaply as Niagara 
for such a load factor. Even to-day. electric energy is sold in York- 
shire and Durham at extremely low rates to collieries and ironworks, 
&c., where the load factor is nearer 33 per cent. than 100 per cent. 
The actus! prices charged do not transpire publicly, but 0:254. per 
kilowatt-hour has been mentioned. 

Suppose an electric power plant of 10,000 kw. is erected at à cost 
of £10 а kilowatt, and that on a 33 por cent. load factor, the energy 
is sold for 0: 25d. per kilowatt-hour. Now, let us see what would be a 
fair charge on a 100 per cent. load factor :— 

The annual fixed charge for interest, depreciation, &c., may fairly 
be taken at 15 per cent., which give; £15,000. At a 33 per cent. load 
factor, this his to be spread over—33 per cent. of (10,000 x 8,760) = 
29,200,000 kw. hours, and therefore = 0:123d. per kilowatt-hour. | 

Deducting 0:123d. from 0:250., which is the charge per kilowatt- 
hour, we get 0:127d. to cover the variab!e expenses. 

Dividing the annual fixed charges by the бо] number of kilowatt- 
hours in a year namely, 87,600,000, we get 00414. Therefore, on a 
100 per cent. load factor, the energy could be sold at 0:127d. + 0:041d. 
— 0-168d. per kilowatt-hour. 

It may be suggested that nothing has been allowed for spare plant, 
but, a3 a matter of fact, £10 per kilowatt of plant installed is too high 
for a waste heat station. We are so accustomed to the absurdly 
large amounts that have been laid out on municipal electric light 
stations, &c., that the actual figure for which modern electric power 
plant can be installed comes as a surprise. 

Even so long ago as 1908, the Manchester Corporation extension 
station cost only £12 per kilowatt of plant to instal, as shown by Mr. 


Pearce's figures :— 


Generating machinery, turbine, condenser, alternator, &с....... {3-75 
Boilers, economisera, superheaters, steam pipes, coal and ash 

conveyora, foundations, &c. ............. оаа nne 2.25 

* е mw 

Switchgear for g»nerators and feeders „.. нии 0:55 

Elaborate buildings with accessories „иене 5:05 

512-05 


Prices of electrical machinery have come down very much since 
then, and there has also been a decline in the prices of mechanical 
parts of the plant, such as boilers. turbines and steam accessories. 
The figure of £5 per kilowatt for land and buildings and accessories 
is also high, because municipalities usually erect buildings that are 
much too elaborate. If fresh tenders for the Manchester plant were 
obtained to-day, the total would probably not exceed £10 per kilo- 
watt installed. 

Waste Heat Station.—The above is for а complete steam plant, and 
with the sme data it is interesting to soe how much a waste heat 
station using waste steam from, say, rolling mills as at Sir Bernard 
Samuelson's works would cost. 


Generating machinery, turbine, condenser, alternator, &c....... £375 
Steam reservoir and a small amount of piping, nv boilers ... 0-20 
Switchgear for g»neratora, feeders ............ EE T РУТЕР БЕР 0:55 
Plain shell building, no chimney ................... esee 2-00 

£6-50 


The figures for a waste heat station using gas from blast furnaces 
or coke ovens, would probably cost about the sume. for although the 
gas engine and alternator might cost a little more, there is no con- 
denser. There would, of course, be gas-clewning apparatus, pro- 
vision for cooling water, and a small amount of piping. but these are 
small items. The switchgear and buildings shou'd be about the 
same as for tho waste ет station. 

Analyses of electrical accounts of the mvjority of existing power 
plants show that the interest and depreciation with sinking fund in 
the case of municipal plants form the largest items ш cost per unit 
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generated. If, therefore, the initial cost of the plant can be brought 
down from, say, £50 a kilowatt, which is a fair average of existing 
plants, to, say £6 а kilowatt, which seems feasible, then the cost of 
electric power should fall to a figure that is comparable with the most 
favoured hydro-electric plants. 

One reason for the low prices for electric energy in Norway is 
because the harnessing of the power can be done so easily ; but as a 
matter of fact, very few hydro-electric plants are built for as low as 
£10 per kilowatt installed, Even in the United States, where there 
is much water power and the harnessing of it has reached a very high 
pitch, most of the large power houses in that country depend on 
steam. 

As water power becomes more developed, the tendency will be for 
the cost of power generated in that way to increase. - One reason is 
that the owners of water powers will want more for their rights, and 
another is that, as industries are attracted to the centres where the 
water power is available, there will be greater competition for the 
power. At present they are mostly situated in inconvenient places. 
Steam and gas plants, on the other hand, can always be installed 
close to the market for power and where freights for raw materials 
and finished products are low. Therefore, as the generating units 
become larger and power becomes centralised in larger stations the 
cost per kilowatt-hour generated should steadily decrease. 

The writer considers that the time is ripe for the establishment of 
many electrochemical! and electro-metallurgical processes, which at 
present are only carried on abroad. Amongst these the manufacture 
of nitrate manures, and especially nitrogen compounds for explosives 
are very important, especially the explosives, for reasons put forward 
in this Paper. 


A SIMPLE GRAPHICAL METHOD FOR THE HARMONIC 
ANALYSIS OF A CYCLIC FUNCTION. 


BY J. R. ASHWORTH, D.SC. 
In the harmonic analysis of a curve the determination of 
the constants in the expression— 
A 4- A,sin(0 - $,) + A;sin(20 4- $.) +...... 


presents some tedious arithmetical work which numerous 
nvestigators have sought to minimise by various devices. 


Of the graphical methods which have been suggested a good 
example is given by J. Harrison (" Engineering," Vol. LXXXI., 
1906, p. 201), in which the ordinates of the curve are drawn as 
vectors at equal angles from a given point and from their com- 
ponents, obtained by graphical projection on two rectangular 
axes, the values of À and $ are calculated. 

This method may be still further simplified and nearly all 
arithmetical work eliminated by the following procedure. Let 
the period of the given curve be divided into п equal elements, 
and let yy Yo. V, be the ordinates of this curve. They 
may be measured advantageously as the excess over the least, 
чо that all quantities are positive, one of course being zero. 
These ordinates are then to be treated as co-planar forces 
radiating from a common centre at angles 0, 20, 30, &c., 


measured from a horizontal axis in the counter-clockwise 
direction, and then by the polygon of forces their resultant is to 
be found by drawing the line which closes the polvgon. This 
resultant in magnitude will be n/2 times the amplitude A, of 
the first term of the analysis, and the angle ф, is determined 
by the relation tan ¢, = cot a, where a is the angle which the 
resultant makes with the positive part of the horizontal axis. 

The constants of the second term are to be found in the same 
way, the vectors now being placed at angles 20, 40, ...2n6. 
The third and higher terms are treated similarly. 

The practice of the method is facilitated by using a trans- 
parent protractor like the one figured in the text. Suppose, 
for example, that the period of the given curve is divided into 
12 equal parts and that the ordinates are 9-8, 6-5, 4:3, &c., then, 
9 being equal to 360/12 or 30 deg., the line on the protractor 
marking 30 deg. is put along the horizontal axis, the centre of 
the scale being at the origin, and the length 9-8 is marked with 
a needle on the straight edge. The zero of the protractor 1s 
then pushed up to this needle, the protractor turned so that 
the line 30 deg. passes through the origin, and the length 6:9 is 
marked with a second needle. The first needle being removed, 
the zero of the scale is pushed up to the second one, the line 
30 deg. is made to pass through the first prick and the third 
length marked off. The proper placing of the zero is very 
quickly performed by having a projecting lip on the straight 
edge of the protractor at the zero of the scale (which must also 
be the centre of the angular graduations). Proceeding step by 
step in this way the polygon is smoothly and rapidly con- 
structed and the resultant easily found. | 

The accuracy of the final result depends in part on the skill 
of the operator, but if the angle is not very small, and if the 
values уу, Y, ...у,, are read off on an enlarged scale no serious 
errors will be made. 

The number of operations can be reduced to one-half, or 
even less for the higher terms, by a preliminary grouping of 
the vectors уу, уз, &c., those in the same line being added 
algebraically, but as this may introduce negative quantities, 
some care has to be exercised to avoid mistakes in carrying 
out the graphical work. | 

In engineering practice, where the higher harmonics are 
often unimportant and not required, this graphical process of 
harmonic analysis will be found useful, and it is exceedingly 
rapid and easy to carry out. 


SOME PRELIMINARY NOTES ON A STUDY AS TO 
| HUMAN SUSCEPTIBILITY TO VIBRATION.* 


BY W. POLLARD DIGBY AND CAPTAIN H. RIALL SANKEY. 


Summary.—4A few notes are given оп the results of some preliminary 
work made on the susceptibility of human beings to vibration. Certain 
distinctive general tendencies seem to be clearly indicated and ae 
enunciated. "The work is being continued. 


In regard to all the senses of taste, sight, sound or smell, the range 
of the individual sensitiveness of human beings is recognised 28 4 
matter of considerable variation. Even those with no pretence fo 
scientific training class their fellows as short or long sighted. In 
regard to sound, the degree of discrimination of different people, 
both at any one age or at different ages, is a matter of much anthro- 
pometric interest. The physiological effects of mechanical vibration 
are probably worthy of investigation, but before the medical aspects 
can be discussed, fairly exhaustive preliminary investigations are 
necessary. It has long been known that different persons are 
affected in different manners by the same conditions of vibration. 
So far as the authors are aware this subject has not yet been the 
subject of any very definite study and investigation. 

In the course of his professional work, one of the authors had 
occasion to design a portable instrument for taking permanent 
records of the amplitudes of vibration of steam turbines and recipro- 
cating engines, and of measuring the effect of such vibrations on 
neighbouring buildings. On showing this to his co-author the latter 
referred to a statement by Admiral Melville that the effect of 
vibration depends upon the frequency and on the actual amount 


* Paper read before Section G ( Engineering) of the British Association, 
at Portsmouth. 
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of linear motion, and that the frequenoy multiplied by the amount 
of motion was a constant.* 

Further, in the same Paper, which deals with steamship vibrations, 
Admiral Melville quotes Mallock's statement in regard to the Central 
London Railway cases, that vibrations rarely exceeding a thousandth 
of an inch, when the frequency isover 10 per second, are à genuine 
source of annoyance. 

After discussing Admiral Melville's dictum (which one presumes 
applies to normal persons) the authors decided to pursue th» present 
study. The phrase “human susceptibility to vibration " was 
coined to cover the range of sensitiveness of various poople to 
vibrations of short duration of different amplitude and frequency, 
together with their opinions as to when those vibrations approached 
or exceeded the point of being a nuisance. 

At the time of writing this Paper only a certain number of cases 
have been studied. The information collected is not yet sufficient 
for the enunciation of a comprehensive law, but it does suffice for 
the propounding of certain general statements. 

At the outset the authors found it necessary to adopt both verbal 
standards of degree of vibration and precise units of measurements 
in order that the comparative value of the conceptions of the verbal 
standards by different persons might receive some co-ordination. 

The verbal standards of degree of vibration selected were as 
follows :—(1) Imperceptible, (2) Very faintly perceptible, (3) Faintly 
perceptible, (4) Perceptible—not a nuisance, (5) Perceptible—just a 
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nuisance, (6) Perceptible—distinct nuisance, (7) Perceptible— 
serious nuisance, (8) Perceptible—excessive nuisance. 

The precise unit of measurement adopted by the authors as a 
mechanical unit of intensity of vibration is a vibration having a 
maximum linear amplitude of one-tenth of a millimetre at a frequency 
of 10 cycles per second. (Alternatively, and of course identical in 
value, would be the definition of one millimetre at ] cycle per second). 

Referring to the verbal standards of degree of vibration, it should 
perhaps be explained that the series starts at unity and not at zero, 
because the apparatus used in these measurements indicates vibration 
not felt by any persons resting the palm of the hand on a table 
vibrating under the effect of à variable speed electric motor placed 
on it. 

As the writers have stated, only a certain number of individuals 
have so far been investigated. While this number does not permit 
the enunciation of definite laws. certain distinctive general tendencies 
seem to be clearly indicated. Among these may be noted the 
following :— 

1. That for various individuals the range of vibration rated as 
degree 1 (i.e., as imperceptible) is a wide one. Thus upwards of 21 


* * Engineering," Vol. LXXV., 1903, p. 33. 
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cases are recorded in which a vibration of from 0-10 to 0:20 units is 
classed as imperceptible, while six cases classify vibrations in this 
range as degree 2, and five cases as degree 3. у 

2. That there is also wide variation т regard to vibration rated as 
degree 2 (i.e., as very faintly perceptible). Three cases class this as 
under 0-10 units, six as between 0-10 and 0-20, six as between 0-10 
and 0-50, while seven cases could only distinguish vibrations in 
excess of 0-50 units. 

З. That each individual shows a “fatigue” effect, and gives 
expressions of opinion as to the degree of vibration after 30 or 40 
minutes of observation which are not consistent with his previous 
expressions of opinion. In general these point to a diminished 
sensitiveness. 

4. That individuals сап be classed into the broad classes of (a) 
delicate and (b) coarse perceptiveness. The former class, although 
capable of discrimination in regard to vibrations of small intensity, 
give uncertain and contradictory readings when the vibrations 
exceed a certain amplitude. The latter class, while distinguishing 
clearly between vibrations of differing large intensities, cannot feel 
vibrations of small intensity, and are not always consistent in their 
classification of vibrations of medium intensity. 

б. That so far the genera! consensus of opinion points to the degree 
of vibrations classed as 5 (perceptible—just a nuisance) being 
reached for а mean intensity of 1:0 units. The lower range for 
persons of delicate perceptiveness is in the neighbourhood of 0-70 
units, and the higher range for persons of coarse perceptiveness is 
about 2-0 units. 4 . 

The comparison of the mean value of an intensity of 1-0 unit as the 
point at which vibration just becomes a nuisance compares very 


strikingly with the value quoted by Admiral Melville. Converting 
Mr. Mallock's value of one mil multiplied by cycles per second into 
the authors’ alternative of millimetres multiplied by cycles рег 
second, we have 2-54 units of intensity of mechanical vibration as a 
genuine source of annoyance. 

[t is quite obvious that the present study is purely of a preliminary 


nature. For the purposes of this research, 
perceptiveness to vibration has been esti- 
mated by the sense of touch of a person's 
hand resting on a table, the table being 
disturbed by a variable speed electric 
motor. Flywheels attached to each end 
of the motor shaft have concentric rings 
of holes drilled and tapped in them so that 
the amount of the unbalanced force can be 
varied at will. In one or two cases obser- 
vations have been made of the opinion 
expressed when the elbows of the subject 
rested on the table, the palm of the hand 
supporting tho face. Another interesting 
alternative (and there are many such) 
would be for the subject to sit on the 
table. 

In the further pursuit of this investiga- 
tion it will probably be of interest to 
ascertain :— 

]. To what extent the susceptibility 
of any single individual is influenced by 
conditions of physical health, the effect 
of over-work or railway travelling. 

2. To what extent age and sex are 
modifying factors. 


3. Whether occupation has any broad general effect, i.e., whetho:j 
say surgeons, barristers or engineers (regarded as classes) differ to any 
murked degree from the mean value obtained. 

All the present vibrations hive been due to practically pure sine 
waves at a stated frequency, which latter was kept of constant value 
at the time of observation. Nothing has yet been done to simulate 
in the laboratory the super-imposition of waves giving а third or 
fourth harmonie. Neither his anything yet been done to simulate 
in the laboratory a recurring intermittent vibration such a3 that pro- 
duced when propellers or the exhausts from noa-condensing engines 
approach, reach and get out of synchronism with one another. 

The authors hope to pursue this research along tho lines indicated. 
They will be glad if members of this Association and their 
friends care to visit Mr. Digby's laboratory on either Monday or 
Thursday afternoons after October Ist. and form the subjects of 
experiment. It is desirable from many points of view, and not least 
at there should he some definition of what exact 
intensity constitutes a nuisance. 16 is not possible to deal with more 
than, say, three cases in any afternoon, and to prevent waste of 
time the authors would therefore be glad of notice of intending calls. 
For the enunciation of a general law they would like to deal with & 


the legal one, th 
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total of 100 to 150 cases. The nature of the experiments will be 
demonstrated in an adjoining room. 


a —À 


* Attention may be drawn in connection with the above Paper to the 
“ Vibragraph " of Messrs. Siemens Brothers & Co. This is claimed 
to be the first practical instrument for measuring and recording 
vibration in definite units. ым 

Fig. 1 herewith illustrates the complete instrument. A mercury 
cup is provided with a floating mirror, pivoted so as to avoid lateral 
movement and the mercury ripples caused by vibration result in an 
angular movement of the mirror. The beam of light emanating from 
the small glow-lamp, and reflected by the mirror, will therefore record 
on photographic paper a straight line if the vibration is in one plane 
only, or a complex figure if the vibration be in planes at different 


Fic. 2.—VIBRAGRAM FROM CRANK CaSINna or ENGINE DRIVING 
ALTERNATOR. 


angles, as will usually be the case in practice. In this connection 
Fig. 2 is interesting as showing a vibragram from the crank casing of 
an engine driving a 1,250 k.v.a. alternator at 188 revs. per min. 
[The scale is 1in.—77mils. (1:96 mm.) actual vibration.] When 
records are not required a screen permits of direct visual observations. 

We understand that the apparatus has proved very satisfactory 
in practical tests extending over 18 months ; among others, for two 
large municipal electric supply undertakings in connection with 
litigation in respect of alleged nuisance through transmitted vibration 
of the central station. 


STROBOSCOPIC METHODS OF MEASURING THE SLIP 
IN INDUCTION MOTORS.* 


BY A. BRUCKMANN. 


Many methods have been described for measuring slip, but none 
are altogether satisfactory. One of the most interesting is the 
stroboscopic method. A black disc is mounted directly on the 
spindle of the rotor, and on this disc there is a white line, drawn 
either along a diameter or along a radius, the whole being illumi- 
nated by an are lamp which is fed with alternating current of the 
same frequency as that supplied to the stator. The brightness of 
the illumination given by the lamp varies between a maximum and 
a minimum, the frequency of the variation being twice that of the 
source of supply of alternate current, seeing that the negative im- 
pulses also contribute maximum effects. The white diameter or 
radius, as the case may be, appears brightly illuminated every time 
that the arc lamp gives out its maximum light, and the observer 
therefore notices on the disc as many images of the radius as corre- 
spond to the number of variations in the light over one revolution. 
At synchronism the effect produced is that of a stationary star, or 
wheel, the number of the spokes being equa! to the number of pairs of 
poles on the stator. И the motor is then loaded the wheel begins 
to turn at a rate which depends on the amount of slip. By noting 


ЕЗ Abstract of РИТА in the " Elektrotechnische Zeitschrift.” 
We would refer our readers to an article on this subject by Dr. C. V. 
Dee which appeared in THe ErkcrRictAN, Vol. LV., p. 734, 1905. 
p. Е. 
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the rate at which the wheel is seen to revolve, the slip can be cal. 
culated from the following formula :— 


c? — 7 "7109, 
n, 
where n, is the speed of the rotating field and n, the rate of revo. 
lution of the rotor. 

If the number of pairs of poles is small, the star or wheel rotates 
so fast that it is difficult to count the number of revolutions if the 
slip is considerable: on the other hand, if the number of poles is 
considerable, the wheel has so many spokes that again the work of 
counting is not very easy. For instance, suppose the slip to be 6 per 
cent. and the periodicity 50, the motor having only a single pair of 
poles, the revolutions appear to be at the rate of 360 а minute, 
secing that the imagesappear twice at their maximum brightness for 
every complete cycle of the alternating current. Take, again, a motor 
with six poles, the other conditions being as before, the rate of revo- 
lution is now 60 per minute, but the wheel has six spokes, which 
makes the counting almost as difficult as before. There is also 
another point to be considered : at 50 cycles th^ sluggishness due to 
the heat-conductivity of the carbons is considerable, and produces 
a sort of equalising effect, so that the separate images are not as 
distinct as they might be. 


Fia. 1.—SHowina Curves or ILLUMINATION FROM AN ALTERNATE 
CURRENT ARC. 


There is, however, a simple method by which the number of 
spokes in the wheel may be halved, and this method indirectly has 
another advantage, as will be explained. According to this pro- 
posal, with a six-pole motor the wheel would have only three spokes, 
and with a considerable slip it is possible to count the revolutions 
quite easily, and, moreover, the images stand out very distinctly 
on the disc. As has been stated above, the negative currents give 
also à maximum illumination of the disc in exactly the same way 
as the positive maximum impulses. Now if the negative currents 
can be suppressed the images which correspond to the negative 
nfaxima will be equally suppressed, and the images corresponding 


to the positive maxima will be all the more clearly defined. Figs. 
l and 2 explain this. 


Fic. 2.—SuHowiNa Curves or ILLUMINATION FROM AN ALTERNATE 
CURRENT ARC WITH THE NEGATIVE CURRENT SUPPRESSED. 


Let A represent the wave of alternate current, while B represents 
the square of the alternate current, which corresponds to the bright- 
ness of the illumination. In Fig. 1 the curve C shows the illumina- 
tion to a first approximation, but owing to the sluggishness of the 
heat-conductivity of the carbons, the true curve of illumination 13 
given by D, which never falls as low as the datum line. If, how- 
ever, suitable means are employed for suppressing the negative t 
pulses things are very different, as shown in Fig. 2. where th? 
positive impulses alone are shown. The arc now receives no current 
during every alternate half-period, during which timc the carbons 
have time to cool and no image of the revolving radius exists, m 
corresponding spoke of the wheel being therefore suppressed. Th: 
curve showing the illumination is correspondingly modificd, as shown 
in Fig. 2. | 

It remains to describe the means by which this virtual suppression 
of the negative impulses can be produced. Something can be done 
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factorily at as low a frequency as 20,000 cycles рег second. Further- 


bv inclining the carbons at suitable angles, so that, whereas the 
light from the one is reflected on the disc, the light from the other more, these machines give a practically pure sine wave. 


is thrown in another direction, where it largely escapes the disc. In | The necessary conditions for telephony by electric waves 
this way a wheel is produced the spokes of which have alternately , guided by wires are an uninterrupted source of sustained oscillations, 
a varying degree of brightness. But a far better method consists ! and some form of receiving device which is quantitative in its action. 
in the use of the aluminium cell. Let us suppose such a cell to be | In the experiments described in multiplex telephony and telegraphy 
inserted in the circuit, as shown in Fig. 3. Аз is well known, current | it has been necessary and sufficient to combine the present епртеег- 
now passes only in the one direction, and the number of the spokes | ing practice of wire telephony and telegraphy with the engineering 
in the wheel is at once halved. A further advantage of this method | practice of wireless telephony and telegraphy. 

lies in the fact that the lamp now works more or less as a dircct- The frequencies involved in telephony over wires do not exceed 
current lamp, and if the carbon which is connected to the aluminium | 1.800 to 2,000, and for such frequencies the telephonic currents are 
cell is placed uppermost the effect is intensified, owing to the fact | fairly well distributed throughout the cross-section of the conductor. 
that the convection currents in the surrounding air tend to heat | As the frequency is increased the so-called “skin effect " becomes 
the upper carbon and cool the lower one. The tips of the carbons | noticeable, and the energy is more and more transmitted in the ether 
approach somewhat to the characteristic shapes associated with | surrounding the conductor. It has been found impossible to super- 


direct current, and the maximum illumination is always thrown in | impose upon the ordinary telephonic wire circuits now commercially 
used electric waves of ultra-sound frequencies without producing 


any harmful effects upon the operation of the existing telephonic 
service. Fortunately, therefore, the experiments described below are 
constructive and additive, rather than destructive and supplantive. 

A pparatus.— Under a special appropriation granted to the Signal 
Corps by Congress in the Army Appropriation Act of 1909, a small 
research laboratory has been established at the Bureau of Standards, 
in the suburbs of the citv of Washington. This laboratory is equipped 
with th» latest forms of apparatus now employed in the wireless tele- 
phone and telegraph art, and also with the standard types of tele- 
phone and telegraph apparatus now used upon wire circuits. The 
small construction laboratory of the U.S. Signal Corps is located at 
1710 Pennsylvani2-avenue, and is also equipped with the usual type 
and forms of apparatus used in transmitting intelligence by elec- 
trical means. Each of these laboratories is supplied with a wirelesa 
telephone and telegraph installation with suitable antenne. In 
addition, these two laboratories ere connected by a standard tele- 
phone cable line about 7 miles in length, which was employed in the 
experiments described below. 

The high-frequency alternator used is a special form of the inductor 
tvpe designed for a frequency of 100,000 cycles with an output of 
2 kw., making it adapted for use in wireless telephony or telegraphy.* 

The telephone line used is made up of the regular standard com- 
mercial equipment, and consists of paper-insulated twisted pairs in 
lead-covered cable, placed in conduit in the usual manner employed 
for city installation. The air-line distance between the two labora- 
tories is a little over 3 miles (4:8 km.), but the telephone line, by 
passing through three exchanges, covers about 7 miles (11-27 km.). 


Fic. 3.—SHOWING THE REVOLVING “WHEEL” on “STAR.” TOGETHER 
WITH THE LEAD-ALUMINIUM (CELL. 


one direction. The electrolytic cell is easily prepared from ordinary 
aluminium and lead plates, and а saturated solution of bicarbonate 
of soda may be used as the electrolyte with a current-density of 
0-05'ampere per square centimetre. The volume of the electrolyte 
should not be too small in order to keep it reasonably cool. 


MULTIPLEX TELEPHONY AND TELEGRAPHY BY 
MEANS OF ELECTRIC WAVES GUIDED BY WIRES.* 
BY GEORGE O. SQUIER. 


Summary.—The author describes a series of experiments on the effect 
of superimposing upon ordinary telephone circuits electric waves of 
ultra-sound frequencies. 


DuPLEex-DireLEx TELEPHONY OVER WIRE CIRCUITS. 


Any plan which permits the present telephone system to remain 
intact and superimposes thereon additional telephone circuits would 
possess cardinal advantages. Accordingly, the first experiments 
were directed to as whether or not it is possible to superimpose upon 
the minute telephonic currents now employed in telephony over 
wires, electric waves of ultra-sound frequencies without causing pro- 
hibitive interference with the battery telephone currents. 

With a collection of telephone receivers ranging from about 50 to 
over 8,000 ohms and of a variety of designs a scries of tests was made. 
It was found, in general, that alternating currents of frequencies 
ranging from 30,000 to 100,000 cycles per second, when coupled con- 
ductively, inductively or electrostatically to local circuits from the 
generator produced absolutely no perceptible physiological effects in 
the receivers, excepting only that at certain of the lower frequencies a 
distinct audible note could be faintly heard in one of the receivers of 
about 250 ohms resistance. This note was found to be due to a 
slight variation of the amplitude of the high-frequency current of the 
generator, and appeared to be caused by a very slight vibration of the 
rotor a8 à whole in the magnetic field of the generator. It was 
almost entirely removed by the simple device of opening out the 
stator, which increases the clearance and materially cuts down the 
flux of the machine. In practice it is a distinct advantage. however, 
to have a trace of this note still left on the high-frequency side of the 
circuit, otherwise there is no ready means of determining at tho 
receiving end of the cable line whether or not the high-frequency 
current is present on the line. 

The next step consisted in introducing various forms of detectors, 
such as are now used in wireless telegraphy, between the telephone 
receiver itself and the energising circuit. Since the frequencies here 
considered are entirely above audition. it was necessary, in order to 
produce a physiological effect, to introduce another element in this 
transformation—viz., some method of modifying the continuous 


United States giving an output of 2 kw. and above at a frequency of | train of sustained oscillations from the generator into groups or 
trains, the period of which falls within the limits of audition. since 


100.000 cycles per second, and also capable of being operated satis- 
— , a-— | it is well known that the human ear is most sensitive at a period of 


* Abstract of a Paper presented at the Annual Convention of the E = > Е рия 
American Institute of Electrical Engineers. l * See THE ELECTRICIAN, July 16, 1909, p. 541. 


The limits of audibility, being physiological functions, are well 
known to vary considerably, but they may be taken to be in the 
neighbourhood of 16 complete cycles per second as the lower limit 
and 15.000 to 20,000 cycles per second as the upper limit. 1f, there- 
fore, there are impressed upon a wire circuit for transmitting intelli- 
gence harmonie E.M.F.s of frequencies between 0 and 16 cycles per 
second, or, again, above 15,000 to 20,000 cycles per second, it would 
seem certain that whatever effects such electric wave frequencies 
produced upon metallic lines, the present apparatus employed in 
operating them could not translate these effects into audible signals. 

There are, therefore, two possible solutions of the problem of 
multiplex telephony and telegraphy upon this principle by electrie 
waves—viz., by employing (1) electric waves of infra-sound fre- 
quencies, and (2) those of ultra-sound frequencies. One great 
difficulty in designing generators of infra-sound frequencies is in 
securing à pure sine wave, as otherwise any harmonic of the funda- 
mental would appear within the range of audition. Furthermore. 
the range of frequencies is restricted, and the physical dimensions of 
the tuning elements for such low frequencies would have a tendency 
to become unwieldy. 

The electromagnetic spectrum at present extends from about 
four to eight periods per second, such as are employed upon ocean 
cables, to the shortest waves of ultra-violet light. In this whole 
range of frequencies there are two distinct intervals which have not as 
yet been used—viz., frequencies from about 3 x 101? of the extreme 
infra-red to 5 x 10%, which is the frequency of the shortest electric 
waves yet produced by electrical apparatus, and from about 80,000 
to 100,000 cycles per second to about 15,000 to 20,000 cycles per 
second. The upper limit of this latter interval represents about the 
lowest frequencies vet employed for long-distance wireless telegraphy. 

Within the past few ycars generators have been developed in the 
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about 500 cycles per second, or 1,000 alternations, interrupters giving 
this frequency were employed. 

Experiments were next made over local circuits at a range of fre- 
quencies from 20,000 to 100,000 per second, with the result that 
speech was transmitted very satisfactorily. Upon removing the 
detector from the above arrangement all perceptible effect in the 
telephone receiver ceased ; in fact, no arrangement of connections of 
& telephone receiver to such a high-frequency circuit which did not 
include some form of detector was found to be operative for telephony 
unless certain low resistance telephones were used, in which case the 
speech was so much weaker as to beof an entirely different order cf 
magnitude. The presence of а detector in this chain of operations 18 
not absolutely necessary in the case of telegraphy, since, if the inter- 
rupter automatically produces a definite number of wave-trains per 
second, each train consisting of at least several complete oscillations, 
an effect may be produced upon a telephone receiver directly without 
а detector. 

The test line was then taken and the machine was run at a fre- 
quency of 100,000 cycles per second, one wire of the telephone cable 
being connected to one terminal of the secondary of an air-core trans- 
former, the other terminal being connected to earth. At the receiv- 
ing end of the line this wire was connected direct to earth through а 
** perikon " crystal detector, and a high-resistance telephone receiver 
of about 8,009 chins was shunted around the crystal. In this pre- 
liminary experiment no attempt was made at tuning, either at the 
transmitting end or at the receiving end of the line. 

A loose coupling was emploved hetween the two circuits at the 
transmitting end, and the line circuit adjusted by varying the 
coupling until the current in the line was 20 to 30 milliamperes. 
With this arrangement (1) telegraphic signals were sent and easily 
received, and (2) speech was transmitted and received successfully 
over this single wire with earth return. The actual ohmic resistance 
of the line apparently played an unimportant part for telegraphy at 
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Duplex Telephony, Using One Earthed Circuit.—To determine the- 


fact that electric waves of ultra-sound frequency produce no percep- 
tible effect when superimposed on the same circuit over which tele- 
phonie conversation is being transmitted, the next step was to use 
such a train of sustained oscillations as the vehicle for transmitting 
additional speech over the same circuit. For this purpose the 
twisted-pair telephone line was equipped with a complete standard 
local battery telephone set (Fig. 1). When the earth connections 
were introduced without tuning elements therein the metallic circuit 
experienced the usual disturbances found under citv conditions, but 
it could be reduced to silence again by introducing in the eurth con- 
nections the necessary tuning elements of magnitudes suited to wire- 
less telegraphy. 

Next, the twisted-p.ir telephone line was equipped with a com- 
plete standard local battery telephone set, as Installed for commercial 
practice, with the exception that the local battery circuit of the trans- 
mitter telephone set was opened and a few turns of coarse wire in- 
serted in series with the two dry cells which are normally used, as 
shown in Fig. 2. Inductively connected with this coil was the arma- 
ture circuit of the generator. A hot wire milliammeter was placed 
in the line circuit to indicate the magnitude of the high-frequency 
current which was flowing on the line. With this arrangement tests 
were made to determine whether or not there were anv effects upon 
the transmision of speech, due to superimposing high-frequency 
currents upon the battery telephone sets. With an operator at each 
end of the line, using the equipment in the regular commercial way, 
the direct-current voltage and the alternating-current voltage in 
series with it in the primary circuit of the transmitter were varied 
individually and reletively in a variety of ways, with the striking 
result that just at the point where the direct-current voltage was 
decreased, во that no sounds were received, the Jine became abso- 
lutely silent, although the alternating voltage in the circuit was at its 
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station at the moment when sufficient direct-current voltage was 
introduced to produce it, and the simultaneous presence of both the 
maximum direct voltage and maximum high-frequency voltage in a 
circuit produced exactly the same result as the maximum direct- 
current voltage did alone. When, however, the high-frequency 
current in the local circuit was forced to a point which caused 
“ burning " in the transmitter itself, then, and then only, did the 
high-frequency current in any way interfere with the transmission. 

By transferring this coil from the local circuit of the telephone set 
directly into the line itself, so that the high-frequency oscillations 
would be superimposed upon the line beyond the iron-cored induction 
coil of the telephone transmitter, it was not possible to detect the 
presence or absence of high-frequency currents. 

Ав а test under severest conditions the effect was noted upon 
speech received at the same station at which the high-frequency 
current is being impressed, for here are the attenuated telephonic 
currents at the receiving end of the telephone line, on which is super- 
imposed a high-frequency current of vastly greater magnitude at the 
same point. No effects of any kind could be detected under these 
conditions. From the above experiments it appears that in any 
attempt at multiplex telephony by means of electric waves of ultra- 
sound frequencies superimposed upon the minute telephonic cur- 
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rents employed т battery transmission there is nothing to fear from 
disturbances of such currents upon the operation of the ordinary 
battery equipment. 

Silent Earth Circuits.—In providing tuning elements for earth con: 
nections there is at the same time afforded a certain means of elimi- 
nating any harmful disturbances from the earth, for the condensers 
employed for tuning to frequencies above audition possess an impe: 
dance to the frequencies involved in speech and also any disturbances 
from the earth, which effectively prevents the passage of any dis- 
turbance of audible frequency. These condensers offer а compare 
tively free раѕззре to the electrical oscillations of the frequencies 
here being considered. When such earth connections are selectively 
tuned with the line to frequencies entirely above audition it 1 evr 
dent that no audible frequencies, either in the earth itself or from the 
line, can pass. 

The point was now reached where the road was clear for duplex 
telephony, and for this purpose the apparatus and methods employe 
in wireless telephony were applied to one of the wires of the metallic 
circuit as though it were an antenna. The actual arrangement E 
this circuit is shown in Fig. 3, in which G is the source of sustaine 
high-frequency oscillations, C’ is the tuning condenser of the oscil- 
latory cireuit, L' is the tuning inductance of the oscillatory circuit, 
Р is the primary of the oscillation transformer, A is the ammeter, 
M is the transmitter microphone, S is the secondary of the oscillation 
transformer in the line circuit, C is the tuning condenser in the line 
circuit, L is the tuning inductance in the line circuit, А’ is the am- 
meter in the line. At the receiving end of the line C, is the line 
tuning condenser, L, is the line tuning inductance, P, із the рота» 
of the oscillation transformer, S, is the secondary of the oscillation 
transformer, L,’ is the tuning inductance in the oscillatory circull. 
e. is the tuning condenser in the oscillatory circuit, between уе 
and the telephone F’ the detector D is operatively connected; E № 


largest value, or, again, speech would reappear at the receiving ' the earth connection. 
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The local battery telephone sets are connected across the two-line 
wires in the usual manner. In both seta 1 is the microphone trans- 
mitter, 2 is the local battery, 3 is the induction coil, 4 is the ringing 
system, including the bell and hand generator, 5 is the switch-hook, 
6 is the telephone receiver. 

It was found that cross-talk was heard in the detector circuit from 
the battery transmitter at the transmitting end when the detector 
circuit alone was connected directly to earth from the line without 
any tuning coil or condenser. If, however, the tuning condenser 
was inserted, this cross-talk entirely disappeared even though the 
tuning coil was not inserted. This is because the impedance of the 
small tuning condenser is large for telephonic frequencies, while tho 
tuning coil impedance admits these telephonic frequencies. Both 
elementa of tuning are required for selective absorption of energy, so 
that the high-frequency circuit is available as an additional telephonio 
circuit. With this arrangement talking in the transmitter of the 
high-frequency side of the system was heard only in the detector and 
there waa no cross-talk from the ordinary local battery circuit. 
Similarly, there was no effect of the high-frequency transmission on 
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the local battery transmission, and the two telephonic messages were 
completely separated. Both circuits were entirely free from earth 
disturbances. 

The volume of cpeech at the receiving end of the cable is greatly 
increased by the simple device of inserting the transmitter in the 
dynamo circuit and operating this circuit at or near resonance. In 
addition, the coupling at both transmitting and receiving stations 
should be so designed as to permit adjustment for optimum. 

The frequency used in this experiment was about 100,000 cycles 
рег second. The talk on the regular battery circuit was of the usual 
high standard both ways, во that the only reason at this point why 
complete duplex-diplex telephony was not obtained was the fact 
that there was no high-frequency dyn&mo available at the labora- 
tory. There is, however, available at this laboratory one of the 
latest forms of the high-frequency are, and accordingly this was 
arranged with suitable electromagnetic constants to give a poriod of 
about 71,000 cycles per second. This source of high-frequency 
E.M.F. was induced upon the high-frequency line wire in a similar 


manner to that described in the station at the Bureau of Standards, 
with the result that one of the wires of the twisted-pair was made to 
carry simultaneously the battery telephonic currents from the two 
transmitters, the high-frequency oscillations of about 100,000 cycles 
per second, applied at the Bureau of Standards, and the high-fre- 
quency oscillations of about 71,000 cycles per second, applied at the 
laboratory. No influence from these conditions was perceptible 
upon the excellence of the battery transmission and reception of 
speech either way. 

Duplex Telephony, Using Metallic Circuit.—The next step was to 
remove entirely the earth connections from the metallic circuit and 
superimpose both telephonic circuits upon the same pair of wires, as 
shown in Fig. 4 

The transmitters were of the microphone type inserted in the arma- 
ture circuit of the dynamo; provision for cooling was found to be 
unnecessary, especially when the transmitter was inserted in the 
line circuit instead of in the armature circuit of the dynamo. The 
telephone receivers were those regularly furnished for wireless tele- 
phony, ranging in resistance from 2,000 to 8,000 ohms, 


The phenomena of resonance were very pronounced and highly 
consistent, since there is here a definite circuit free from the disturb- 
ances and variations inherent in radio-telegraphy and telephony. 

Articulation tests, including music, numerals and other difficult 
combinations, gave satisfactory results, with no interference what- 
ever between the two sides of the circuit. By holding one telephone 
receiver to one ear and the other receiver to the other ear the receiv- 
ing operator could hear two entirely different conversations simul- 
taneously over the same pair of wires. | 

А circuit was also made up with high-frequency apparatus in- 
serted directly in the line in series. This gave apparently as good 
results as the bridging arrangement of the circuit. 


DUPLEX-DIPLEX TELEGRAPHY. 


Having described in detail the experiments for obtaining the 
simultaneous transmission of two telephonic messages over a single 
circuit, it will be apparent that the problem of transmitting two tele- 
graphic messages over the same circuit may be solved by methods 
and apparatus, as far as the high-frequency side of the circuit is con- 
cerned, which are practically identical with those described above. 

In this connection the metallic circuit referred to was equipped 
with a standard Morse set for manual operation, and upon this 
circuit was superimposed an equipment for transmitting in one direc- 
tion telegraphic messages by means of sustained high-frequency 
oscillations, employing the telephone as the means for receiving the 
signals. 

Although little mention of telegraphy by high-frequency electric 
waves has been made thus far, as & matter of fact, it was found con- 
venient during the experiments upon telephony actually to employ 
telegraphy as а quick and ready means of determining resonance 
between the circuits in each particular case. When any particular 
arrangement was being employed the first steps were invariably to 
send simple Morse signals over the circuit until the operator at the 
distant end of the line reported maximum loudness in the receiving 
telephone, which indicated that the terminal apparatus with the line 
circuit was properly tuned. This being accomplished it was neces- 
sary only to throw a switch, to substitute for the automatic inter- 
rupter and telegraph key the telephone transmitter, and the experi- 
ments could then proceed on telephony without any material change 
being made at the receiving station. Telephony and telegraphy 
thus proceeded hand in hand as a mere matter of convenience, and 
one of the practical advantages in the use of electric waves for trans- 
mitting intelligence is that the whole set-up of apparatus is practi- 
cally the same for each and they can be used interchangeably over 
the same circuit. | 
Since the standard telegraph circuits of the world use ап earth 
return, this same equipment was arranged to operate on one of the 
wires of the twisted-pair in the telephone cable as such a circuit with 
earth connections at each end, and its operations was equally 
successful. 

Since it is а well-known characteristic of high-frequency appa- 
ratus used in tuned circuits that there shall be no iron involved in the 
circuit, it is evident that in cases where such a high-frequency current 
is to be superimposed upon а line comprising way-stations, where line 
relays are inserted directly in the circuit, it will be necessary and 
sufficient to shunt such way-stations by condensers of the order of 
magnitude of thousandths of а microfarad. Nuch condensers offer а 
comparatively free path for the high-frequency electric waves, but 
interpose a practical barrier to the Morse frequencies. 

"ince a portion of the telegraph lines now used is still composed of 
iron wires, it would be expected that electric waves would be propa- 
geted over such wires less efficiently than over copper wires, although 
it is well known thet electric waves penetrate only about one- 
thirteenth as deeply into soft iron fora given frequency asinto copper, 
but this is modified by the fact that the iron in telegraph wires is 
not soft iron 2nd in addition is galvanised. | 


MEASUREMENTS OF ELECTRIC WAVES. 


In order to understand more fully the conditions for the successful 
transmission of electric waves along commercial telephone cable 
conductors, a preliminary study of this particular line was made, 
and the engineering data obtained are submitted by the author. . 
Typical resonance curves were constructed, first with the line open 
at the receiving end, and, second, with the line short-circuited at the 
receiving end, after which the modifications introduced by the pre- 
sence of certain terminal apparatus were briefly investigated. These 
are shown in the Paper for four frequencies between 95,000 and 
36,500 cycles per second. 

In order to interpret the curves from an engineering point of view, 
it is more valuable to plot them as selectivity curves, in which the 
line current is plotted as a function of the frequency. This is ies 
in Fig. 5 for the case of n= 53,000. It appears from an a giri a 
this curve that it is not symmetrical with respect to the ordina 
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corresponding to resonance. The slope of the curve is steeper-for 
increasing frequencies than for decreasing frequencies. A curve of 
this kind makes it possible to predict that terminal apparatus could 
be inserted in this line at the receiving erd, provided it was in the 
nature of ohmic resistance, and that there would be no interference 
between several of such instrumenta operated at different frequencies, 
provided the interval between the frequencies of each of the different 
receiving sets was greater than 44 per cent., and that each receiving 
apparatus was not rendered inoperative by the presence of a stray 
current of 50 per cent. of its normal operating value. It should be re- 
membered that this interpretation is from conditions controllable 
at the transmitting end only, and provides for no selective tuning 
whatever of the apparatus at the receiving end. In other words the 
curve given shows the selectivity of the line itself. 
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Fia. 5.—SELECTIvITY CURVE OF 
TELEPHONE CABLE LINE, ҚЕСЕІУ- 
ING END SHORT-CIRCUITED. 


Ес. б. — RESONANCE CURVE 
AT REcEIvING END or TELE- 
PHONE CABLE LINE. TRANS- 
MITTING CURRENT CONSTANT AT 
200 MILLIAMPERES AND AT 40,000 
CYCLES. 


For the range of frequencies involved in these experiments the 
values of the standard variable air condensers and variometers 
which are at present employed in wireless telegraph practice could 
better be made of larger electrical dimensions in order to be better 
adapted to the frequencies here considered. 

The effects of introducing tuning elements across the line at the 
receiving end are shown in Fig. 6. At the transmitting end of the 
line the current and frequency were kept constant throughout, and 
at the receiving end of the line only the capacity element of the 
tuning apparatus was varied, which caused a rise and fall of the 
received current, as shown in Fig. 6. 


RECEIVED CURRENT — MILLIAMPERES 


. 
Ес. 7.—ATTENUATION-FREQUENCY CURVE AT RECEIVING END OF 
TELEPHONE CABLE LINE, SHORT-CIRCUITED THROUGH DUDDELL THERMO- 
AMMETER OF 17°] OHMS. 


To determine quantitatively the influence of variation of fre- 
quency upon the attenuation of the current transmitted over this 
telephone line the curve shown in Fig. 7 was obtained. In this ex- 
periment the transmitting current was kept constant at 240 milli- 
amperes, the only thing varied being the frequency of the alternator. 
~The author sums up as follows: The foregoing experiments indi- 
cate that either the existing wire system, or additional wires for the 
urpose, may he utilised for the efficient transmission of telephonic 
and telegraphic messages. and the former without interfering with 
the existing telephone traffic on these wires. Tho fact that each of 
the circuits created by the use of superimposed high-frequency 
methods is both a telephone and a telegraph circuit interchangeably 
makes it possible to offer to the publie в new type of service, which, it 
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is believed, will offer many advanteges to the commercial world. 
This type of circuit should be particularly applicable to Press Associa- 
tion service, railroad service and leased-wire service of all kinds. 

The experiments described should not be interpreted as in any 
way indicating limitations to radio-telegraphy and telephony in the 
future, for their present rapid development gives justification for 
great prospect for the future. It is rather considered that the whole 
system of intercommunication, including both wire methods and 
wireless methods, will grow apace, and as each advance is made in 
either of these it will create new demands and standards for still 
further development. 

Accustomed to the methods of transmitting energy for power 
purposes by means of wire, it is a matter of wonder that enough 
energy can be delivered at a receiving antenna from a transmitting 
point thousands of miles distant to operate successfully receiving 
devices. The value of & metallic wire guide for the energy of the 
electric waves is strikingly shown in the above experiments, and it 
furnishes гп efficient directive wire'ess system which confines the 
ether disturbances to closely bounded regions and thus offers a ready 
solution of the serious problems of interferences between messages 
which of necessity have to be met in wireless operations through 
space. 

The distortion of speech, which is an inherent feature of tele- 
phony over wires, should be much less, if not practically absent, 
when we more and more withdraw the phenomena from the metal of 
the wire and confine them to a longitudinal strip of the ether which 
forms the region between the two wires of a metallie circuit. The 
ohmic resistance of the wire as shown can be made to play a com- 
paratively unimportant part in the transmission of speech and the 
more the phenomena are of the ether, instead of metallic conduction, 
the more perfectly will the modified electric waves, which are the 
vehicle for transmitting the speech, be delivered at the receiving 
point without distortion. 

It has been shown that the phenomena of resonance exhibit very 
striking and orderly results when applied to electric waves propa- 
gated by means of wires. Ву utilising this principle it has been 
shown that the receiving current at the end of the line may be built 


up and amplified many times over what it would bo with untuned ° 


circuits. The tuned electrical circuit at the recciving end readily 
admits electromagnetic waves of a certain definite frequency. and 
bars from entrance electromagnetic waves of other frequencies. 
This permits the possibility of utilising a single circuit for multipiex 
telephony and telegraphy. | 


ELECTRICITY IN MINES: AVOIDANCE OF ACCIDENTS. 


We give below a short account of. theadjourned discussion, 
at а joint meeting of the Scottish Branch of the National 
Association of Colliery Managers and the West of Scotland 
branch of the Association of Mining Electrical Engineers, ou 
the Paper contributed a few months ago by Mr. Robert Nelson, 
H.M. Electrical Inspector of Mines. An abstract of this Paper 
appeared in THE ELECTRICIAN, April 7, 1911. 


Mr. С. А. Атсчт.ку (Kilmacolm), in reopening the discussion, said he 
wished that on a Paper of this kind they could elicit more freely than they 
had hitherto done the views of colliery managers who were actually 
using electric plant, because there was no doubt that the question of 
accidents and loss of life was becoming very serious indeed. The fact 
of the matter was that electrical engineers needed all the lignt and 
leading they could get, especially from the practical standpoint, from 
those who had electrical plant in operation. For the present he pre- 
posed only to deal with one single point—namely, the vexed question 
of the use of armoured cables. In regard to the proposal of the Home 
Office to enforce the use of armoured cables, he felt that in the majority 
of instances, particularly in regard to new works, armoured cables were 
safer than unarmoured cables. He had the fear, however—and he 
believed others felt the same way—that in discarding unarmoured cables 
straight away, and adopting armoured cables universally, they vere 
going much too fast. Tne point that appealed most strongly to him 
was that the class of man who was quite able to superintend and main- 
tain the insulation of an unarmoured cable might not. except after а 
considerable period of training, be equal to the responsibility of main- 
taining an armoured cable system. | 

Mr. A. B. MurgHEAD thought that the principal points involved 10 
the present Paper were those in relation to earthing and the number 
of fatal accidents. Candidly, he was bound to admit that he was not 
satisfied in his own mind that the earthing of everything was gems 
to result in safety. There was just the chance that they would get © 
that stage—since everything electrical in the pits was to be connect 
up through armoured cables and carefully earthed— when the standard 
of insulation would begin to deteriorate, and they would rapidly reach 
the stage when they would be worse off than they were to-day, His 
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whole contention frankly was that the question of insulation was not 
receiving the same measure of attention as that of earthing. 

Mr. MCVIE, speaking as a colliery manager, said it was a pity that the 
author of the Paper was not present, otherwise he would have asked him 
to reply to the very straightforward observations which Mr. Muirhead 
had made. Colliery managers were in somewhat of a difficulty, because 
they had the Home Office definitely laying down rules that everything 
was to be earthed, while. on the other hand, they had acknowledged 
experts like Mr. Muirhead and others declaring that Mr. Nelson and the 
Home Office were practically wrong. It was his feeling that at the last 
joint meeting Mr. Alexander Anderson, President of the West of Scotland 
branch of the Association of Mining Electrical Engineers, had raised 
some very important points, and it did not appear to the speaker that the 
replies which he got from Mr. Nelson were at all satisfactory. 

Mr. ALEXANDER ANDERSON (chairman) said he had it from quite an 
authoritative source that Mr. Nelson intended replying to the discussion 
when it was concluded. 

Mr. Georce L. Kerr (secretary of the Scottish branch of the National 
Association of Colliery Managers) said he would be glad if electrical 
experts would give their opinion as to whether carthing locally or at one 
central point on the surface was preferable. Then there was the further 
point as to whether earthing was preferably effected outside rather than 
inside the cable. He knew of one fatal accident where the victim actually 
lost his life due to the earth wire. In conclusion, he desired to remark 
that 80 per cent. of the accidents he had investigated in the course of his 
professional duties were on three-phase systems, and less than 20 per 
cent. on direct-current installations. 

Mr. ALEXANDER ANDERSON remarked that the point raised by Mr. 
Kerr as to whether the earth wire should be outside or inside the cable 
was one which was giving electrical engineers some little concern at the 
present time. At one period he might tell them quite frankly that he 
favoured the idea of the earth wire being inside. Now, however, he was 
absolutely opposed to that arrangement, if it was possible to earth on the 
outside. He believed that if an earthed system was adopted they could 
not have too many earthing points. Further, he held strongly to the 
belief that, in the majority of cases, the surface should be one of these 
points. With regard to the question as to whether three-phase or direct 
current was the more dangerous system, he had no hesitation in giving 
his verdict against three phase. No doubt the three-phase was an 
admirable systom, but so far as relative safety was concerned there was 
no doubt in his mind as to which he would prefer. 

The discussion was then adjourned to a future meeting. 
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REPORT OF THE BRITISH ASSOCIATION COMMITTEE 
ON PRACTICAL STANDARDS FOR ELECTRICAL 


MEASUREMENTS.* m 


The Committee hove to regret the death since the last meeting of 
the Association of Dr. G. Johnstone Stoney, F.R.S. Ho had been a 
member since 1861. and up to а few years since continued his active 
interest in the work. In its carlier steges his skill in definition end 
his admirable choice of nomenclature had proved invaluable to the 
Committee. The collected reports which are to be issued shortly will 
indicate how large a share in the establishment of the C.G.S. system 
of units is due to him. | 

Republication of Reports.—'Tho republication of the reports is not 
vet eomp!eted, but this should be done within the present year. The 
proofs of the reports from 1862 to 1883 have been finally revised and 
the remaining proofs will soon be ready. 

Lorenz Apparatus.—VThe progress made his been satisfactory. 
Preliminary experiments hive shown that the apparatus is unin- 
fluenced by changes in the carth’s magnetic field and that the thermal 
E.M.F.s at the brushes on the two dises very nearly balance. With 
the form of brush in use at present there are sudden ch^nges in tho 
difference of the thermal E.M.F.s amounting to 2 x 10" volt, and 16 
may be difficult entirely to eliminate these. With other forms of 
brushes, e.g., those made of gauze, the difference was often 1,000 
times аз great. It was this difficulty which led Lord Rayleigh in 
1883 to amalgamate the edge of the disc, and «s a further improve- 
ment Prof. Viriamu Jones and Prof. Ayrton used mercury jets instead 
of bru:hes. Since in the present apparatus the changes ere only 1 іп 
10,009 of the differences of potential produced in опе arrangement of 
the brushes and 1655 for a second arrangement. it is hoped thet mer- 
сигу contects will not be necessary. Further experiments will be 
made in order to obtain greater perfection if such is possible. 


* Report розой at Portsmouth. Tie Committ^e consists of Lord 
Ravleigh (chairman, Dr. В. T. Glazebrook (secretary), Profs. J. Perry, 
W. G. Adams and G. Carey Foster, Sir Oliver Lodge, Dr. A. Muirhead, 
Sir W. H. Preece, Profs. А. Schuster, J. А. Fleming and Sir J. J. Thomson, 
Dr. W. N. Shaw, Dr. J. T. Bottomley. Rev. T. С. Fitzpatrick, Prof. S. P. 
Thompson, Mr. J. Rennie, Principal E. H. Griffiths, Sir Arthur Rucker, 
Prof. H. L. Calendar and Messrs. G. Matthey, А. P. Trotter, Prof. T. 
Mather, and Mr. Е. E. Smith. 
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Resistance Standards. —The construction of new mercury standards 
of resistance in accordance with the specification of the London Con- 
ference is being proceeded with, and some of the standards will be 
completed this year. Similar work is in progress in France, in Ger- 
many, in Austria, and in the United States. In the latter country 
four standards have had all of their constants determined, end the 
resistance unit so obtained is in very close agreement with that ob- 
tained from the old National Physical Laboratory standards. | 

In the Committee's Report for 1908 it was shown that many 
manganin resistance coils—some of which were purchased by the 
Committee in 1895— were very chengeable in resistance, and in con- 
quence frequent comparison with mercury standards was necessary. 
In 1908 it was shown at the Bureau of Standards, and confirmed at 
the National Physica! Laboratory and at the Reichsanstalt, that 
these changes were largely duo to the effect of moisture on the shellac 
covering the wire. To eliminate this source of trouble, many of the 
coils were hermetically sealed in 1909, and it is satisfactory to record 
that they are now much more constant. The importance of this 
hermetical sealing is so great when mangenin resistances Pre to be 
sent to such places as cable stations in the tropics that the attention 
of instrument manufacturers is drawn to the matter. Stendard coils 
are readily sealed end boxes of coils may be sealed in metal cases. 
The following figures for standard coils of mang:nin show the advan- 
tage of hermetical sealing :— . 


" 100 ohms. 


Nominal] value | 1,000 ohms | 10.0000hms 
No. 2450. No. 740. | №. 2449. | No. 2448. 

(Осе: 1903] 99-005, ! 1,000-15, | 1,000-01, © 10,000-2, 

| 1994; 100-000, 0-17. 0-24, 2-4, 

| 1905) 0004, 0-21, 0-49, | 3-5; 

Open coils | 1906; 0-009, 0-24, 0-66, ` 3-8, 
| 1907, 0-013. 0-26, 0-81, | 3-7, 

1908 0.028. | 030, 1143, | 3:8; 

Hermeti- June 1909; — 0-036, | 0-36. 1-04, Dd 
cally sealed | 1910 0-038, 0:35. 1-07, 505 
in paraffin oil 1911 9-039, 0-33, 1-06, | 5-6, 


It will be noted thet the changes during the last three years are 
very small. 


Silver Voltameter and Standard Cell. —Although the actions which 
take place when г current passes through è solution of silver nitrate 
as in а silver voltameter arc now well understood, the effects of septa 
—such es silk, filter paper, and porous porcelain—are by no means 
clezr. and experiments Вахе, therefore, been made to decide whether 
any septum at all should be used in a voltameter. Such experiments 
were suggested at the Washington meeting in 1910. The results of 
the experiments made et the National Physical Laboratory indicate 
that а septum of any kind is usually а source of trouble, and may 
produce secondary reactions during the electrolysis which affect the 
weight of the silver deposit. Fortunately, voltemeters have been 
designed which render 2 septum unnecessary, and these may be useful 
not only in precise current measurements with the silver voltameter, 
but for the deposition of metals other than silver. 

The reproducibility and constancy of the Weston normal cell are 
still being carefully examined. The chief enomaly is the hysteresis 
effect mentioned in last year's report : for this effect we have no ex- 
planation although one is much needed, 23 probably it would enable 
cells to be made so as to remain even more constant in E.M.F. than 
at present. It is necessary to point out that while the effect is called 
a hysteresis one, the E.M.F. does not leg behind the temperature. 
Briefly put, with ascending temperatures tho E.M.F. changes in close 
agreement with the temperature—E.M.F. formula, but with descend- 
ing temperatures the E. M.F. changes too rapidly. corresponding to 
values at temperatures lower thon the temperature of the cell, by 
from 3 deg. to 13 deg. 

The Committee had hoped to have made this their last report, but 
in view of the fact thet the republication is not complete they ask for 
reappointment, with Lord Rayleigh as chairman and Dr. В. T. 
Glazebrook as secretary. 


— 


Utility of the “ Dead Man's Handle."-——According to the 
^ Electric Railway Journal," on July 14th, as a train on the 
New York Subway was proceeding at full speed, the motorman 
looked out of the side door of his compartment, and in so 
doing his head struck a signal post. The man was killed by the 
blow and his body was thrown out of the compartment. Thus 
freed the stop in the motor controller handle, so that it rose 
automatically, cutting off the current and applying the brakes, 
and pulled up the train in three cars’ length. 
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THE FIXATION OF NITROGEN. 


The advance of the electrical fixation of nitrogen as an 
industry has been one of the most remarkable events of the 
last few years. It is not so very long ago that Sir WILLIAM 
Crookes called attention to the extreme importance of 
obtaining a greater agricultural output from the soil than 
is at present customary, and that this could only be done by 
supplying the soil with greater quantities of manure. This, 
in itself, was a fairly self-evident statement, but the argu- 
ment with which it was met was that the quantity of 
manure available was insufficient to carry out such à policy. 
Sir WiLLIAM pointed out that the nitrogen of the air, if it 
could be brought into service sufficiently cheaply, pre 
vided a solution of the difficulty. No commercial proces 
was then available, but before so verv long the Birkeland- 
Eyde process came into existence, and this has been followed 


by two or three others, so that at the present time the 


power so utilised is running into very large figures. | 
Although nitrogen is remarkable in chemistry for № 
apparent inertness, it plays a most important part in 
Nature. In plant life it is indispensable, and if the soil 
does not contain a sufficient quantity of nitrogen in some 
form or another the results are poor. As a manure It 
is generally applied in the form of a nitrate or a salt of 
ammonium. In the Birkeland-Eyde process the final 
product takes the form of calcium nitrate ; whereas in the 
Frank-Caro process the product is cyanamide. These 
products differ somewhat in their properties and in the 
way in which they are used, but it appears that they cà! 
be very advantageously mixed together, the application 83 
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a manure being then more easy than when these materials 
are used separately. 

Another field in which nitrogen is important is that of 
explosives, though the quantity required in this direction 
is small compared with that which could be used profitably 
in agriculture. Most of our explosives depend in their 
production upon nitric acid in some form or another. 

As the deposits of Chile saltpetre become exhausted, the 
electrical production of nitrates will assume enormous 
proportions. It is only natural therefore that the elec- 
trical engineer should look upon this growing industry with 
covetous eyes and wish to see some development of it in 
this country. This reason is sufficient to account for the 
Paper read by Mr. Кивовм Scorr before the British 
Association last week. As will be seen by the abstract 
which appears elsewhere, Mr. Scott takes up the subject 
from two points of view—the agricultural and the explosive. 
The great difficulty in fostering an industry of this kind in 
Great Britain is that extremely cheap electrical power 13 
а sine qua non, the cost of power being the most important 
item in the total cost of production. The suggestion is put 
forward that the manufacture of explosives should not be 
treated commercially, for the reason that in the event of 
war this country might find itself placed in a very awkward 
predicament if the supplv of nitrate were cut off. In 
order that we might manufacture explosives without being 
dependent upon outside supplies of nitrate the Government 
might erect а factory for the production of nitric acid from 
atmospheric nitrogen by one of the electrical processes 
now available. Although it is to be hoped that this country 
will be saved from the horrors of war indefinitelv, there is no 
better means of preventing war than by preparing for it, and 
from that point of view there is something to be said in 
favour of Government action of this kind. We must con- 
fess that we doubt very much whether any Government 
will aet in this direction, though possibly a subsidy might 
be given to some private enterprise on condition that this 
method of manufacture might be available for the Govern- 
ment in case of need. 

At the conclusion of his Paper Mr. Scorr discusses the 
question whether electrical power might not be generated 
sufficiently cheaply in this country to compete with Norway's 
water power. We fear that this cannot be done. The 
capital cost of water power ш certain parts of Norway is 
extraordinarily low, and consequently the price per kilowatt- 
hour for which electrical energy can Бе obtained is some- 
thing like one-twentieth of a penny. Undoubtedly the 
capital cost of steam stations has been very much 
reduced during the last few years, and a figure of £10 per 
kilowatt installed is now quite possible. With waste heat 
stations the cost may be still lower, but there seems to be 
great diffieulty in getting down to the desired figure, even 
when the difference in freight is taken into account. It 
appears to us that the most feasible means 15 for some of the 
power companies to supply energy on the “ restricted hour ” 
basis. From the point of view of uniformity in electro- 
chemical manufacture this method is at a disadvantage, 
but possibly the lowness in cost might be a sufficient offset 
to enable intermittent working to be adopted. It may also, 


perhaps, be worth asking if there is-not sufficient water 
power available in the British Isles to warrant the starting 
of a factory with a hydro-electric plant. It would not be 
possible to rival the factories now to be found in Norwav, 
but the plant might be sufficiently large to be commercially 
successful and to be of use to the Government in time 
of need. 
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Mesures Electriques Industrielles. By J. А MONTPELLIER and 
M. Animet. (Pars: H. Dunod and E. Pinet.) Pp. 463. Isfr. 


This book, forming the third volume of a series intended as a 
practical guide to industrial measurements, covers more or less 
familiar ground in an orderly manner and with the clearness 
and conciseness of statement one has come to associate with 
French scientific text-books. Commencing with two chapters 
of an introductory character in which units, definitions, classi- 
fication of instruments, attainable accuracy, sources of error, 
and classification of methods are successively dealt with. the 
authors pass on to a consideration of electrostatic, electro- 
magnetic, dvnamometric, induction, and thermal instruments 
in the order named, this section of the book closing with a 
chapter on what are conveniently classed as accessories, viz., 
resistances, shunts, and instrument transformers. The remain- 
ing space, representing a little over one-half the book, 1s devoted 
to methods of measuring resistance, E.M.F., current, quantity, 
capacity, power, energy and inductance, each of which gets a 
chapter to itself. The penultimate chapter discusses special 
methods in alternating-current measurement such as deter- 
mination of wave-form, measurement of frequency, and mea- 
surement of phase difference ; and the last chapter contains a 
condensed account of electricity meters with instructions for 
testing. 

The book is mainly descriptive, theory being kept well in the 
background, although enough is usually given to make clear the 
" how and the * why ” of the particular instrument or method 
under consideration. More than occasionally, however, the 
reader's powers of faith are largely drawn upon. as, for instance, 
in an otherwise excellent chapter on the measurement of three- 
phase power, where the reader is asked to accept without any 
attempt at proof the bald statement that the sum of the read- 
ings of two wattmeters arranged in a certain way gives the true 
power. | 

Inequality of treatment strikes one forcibly in several 
places. The authors are certainly to he commended for intro- 
ducing quite а full account of such a recent instrument as the 
Drysdale alternating-current potentiometer. Ол the other 
hand the measurement of insulation resistance and of dielectrio 
strength hardly receive their fair share of treatment ; the latter 
subject bein: dismissed in nineteen lines of text and a few tables 
without allusion to the half-dozen ог so different conditions: 
which affect the results. Again, valuable space to the extent of 
two pages is taken up Буа table of doubled square roots for use 
with Kelvin’s balance; whereas the subject of the arithmetical 
analysis of alternating-current wave-forins is dismissed with the 
curt remark that it " does not come within the scope of this 
book," a reference, however, being given to another work (bv 
the same publishers) where the necessary information may be 
found. | 

But references are not much in evidence, a paucity which 
undoubtedly constitutes a serious defect in a work of this 
kind. Seeking, as it does. to cover within a limited space a 
wide and still widening field, careful selection 1s of course neces- 
sary, and a few typical exainples of apparatus and methods can 
alone he dealt with adequately. Therefore it would not be 
surprising to find, for example, that electrostatic ohmmeters, 
vibration galvanometers, and several well-known forms of 
alternating-current wave tracers, like the instruments of 
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Duddell, Francke, Rosa, and Siemens and Halske, are not 
discussed at length; but to find them omitted altogether is 
more than one is prepared for. Opinions may differ as to 
what particular types should receive preference, and doubtless 
the authors are justified in giving that preference to the home- 
grown article, but surely they might at least have mentioned 
and given references to the above-named instruments instead 
of ignoring them entirely. Much may be forgiven a book of 
this class if only a full list of references is provided ; at the 
worst, it still serves as a directory or inventory of wavs and 
means, and as such fulfils a most useful function however 
meagre or unsatisfactory its text may be. 

Needless to say there is no alphabetical index, the authors 
apparently imagining that a distended table of chapter contents 
placed at the end of the book is а satisfactory equivalent. 

К. ВЕАтт!Е. 
The Development of the Telephone in Europe. By H. Laws WERB. 


With an Introduction by H. Cox. (London: Electrical Press, Ltd.) 
Pp. 18. 18. nett. 


What is ш many respects an interesting contribution to the 
literature of telephonic developinent is marred Бу exaggera- 
tions. Mr. Webb holds the State responsible for all the errors 
uf policy, management and engineering in countries where the 
telephones are State controlled. The motif of the book is the 
taking over by the Government of the National Telephone 
Co.’s svstem—the term of years for which the licence was 
granted to that Company expiring at the end of this vear. 

The main arguments against State control are :— The Govern- 
ment have not made the telegraphs pav, therefore the tele- 
phone purchase must result in loss also. Government officials 
having assured positions cannot be expected to be conscien- 
tious and carry out in an energetic and business-like manner 
the highly technical business of telephony. Money will not 
be readily obtainable to carry out extensions and reconstruc- 
tions necessary In a rapidly developing business in which 
plant so frequently needs replacing. 

The book deals with " The Rise and Evolution of the 
Telephone Service? (Chapters I. and П.), " American and 
European Development Compared” (Chapter IH.), The 
Telephonie History of Great Britain,” (Chapters IV., V. and 
Vl), "Some Reasons for Popular Prejudice Against the 
Telephone ” (Chapter VIL). “ The Essential Features of Tele- 
phone Policy " (Chapter VIIL), " Survey of Telephone Deve- 
lopment on the Continent of Europe (Chapters IX. to XIL). 

In the first paragraph the author compares the telephone 
development of the Untied States with the whole of Europe— 
one wealthy and highly developed State of 80 million people 
анай а conglomeration of wealthy and poor States, many of 
them badly developed, with a population of 400 millions. 
This is done to show poor bentghted Europe with 6-4 telephones 
per thousand against 87 in " God's Own Country.” Why not 
take an area ш America having 400 million people, or nations 
in Europe having 80 millions for comparison? The figures 
would still be bad enough, but the author wants to paint us 
as black as possible. 

The author makes the statement that America is the only 
country where telephony has been developed. or is in process 
of being developed, to its utmost capacity, and that because 
{here is no State control. This freedom may be one reason, but 
another is the competition of independent companies. These 
have had a far-reaching effect on telephone development in 
the United States. Up to the time they started. about 1896, 
the Bell svsiem was comparatively small in numbers, not very 
good, and the rates very eh. On the expiry of the Bell 
patents the “independents " started. active competition, and 
in some of the Western states to-day their telephones equal in 
numbers those of the “ Bell.” They threatened the Eastera 
States also, but bv introducing modern plant. and the message- 
rate system, the Bell Co. have prevented iheir making the same 

headway, The independent companies own to-day at least 
one-third of the total telephones ш use. No greater argu- 
ment could be cited in favour of competition 1n. telephones 
than the splendid results attained in America, and, as Mr. 
Webb savs in another part of his book, " If. the municipal 


systems in this country had been better organised, and con- 
ducted more tn accordance with the technical requirements of 
the telephone business, there might be a different story to tell." 

In this country we have largely followed the lead of America, 
and therefore we are behind. We were two or three years 
late with the С.В. system ; we fol'owed, and less thoroughly, 
with the message-rate system, and similarly with the private 
branch exchange development. | 

There are many points in the book one would like to query, 
e.q.. ^ When the P.O. succeeds to the telephone service it will 
succecd to а congested plant, without proper facilities for 
expansion ard without proper development studies to govera 
plans for future construction.” — Will this be so ? 

Has the limited tenure been entirely to blame for the com 
paratively slow introduction of the С.В. system? Mr, Webb 
states that New York intrcduced this svstem between 1298 
and 1901. If London and other large ciites had been similarly 
converted at the same time. practically the life of the switch- 
boards would have terminated with the licence. 

Mr. Webb mentions a more cogent reason for slow develop- 
ment in another place, viz., the opposition of the local autho- 
rities and the want of powers, such as the Post Office possesses, 
to over-ride difficulties. 

Mr. Webb thinks the terms of purchase harsh. and we syny 
pathise with him when he says :—" The National ‘Telephone 
Co.. which has built up а great business under very. d'licu't 
and discouraging conditions, and has organised and developed 
a great public service to a high pitch of scope and efficiency, is 
treated with, discouraging harshness and parsimony.” Mar 
the final result be otherwise. 

The die is cast, and for good or evil we are to have State 
control—unless the belated suggestion of a ceatral authority 
finds favour and support. W. A. 


Génératrices de Courants et Moteurs Electriques. Ву С. боттох. 
(Paris, 1911: H. Dunod et E. Pinat.) Pp. vi.4-292.  9fr. 

This book is one of those occupying a definite place between 
the elementary text book and works written by specialists on 
electrical machine design. 

It is the outcome of lectures given at the Elecicotechnical 
Institute of the University of Nancy by the author, to students 
intending to become electrical engineers, and within a moderate 
compass he has succeeded in developing a clear and connerted 
argument covering practically the whole subject indicated by 
the title. 

This has been done by concentrating attention on a broad 
comparative study of different types of machines to the exclu- 
sion of discussion on points of unessential detail. For iusiance. 
great elaboration in the treatment of the circle diagram of the 
induction motor has heen avoided, while the analogies between 
it and the continuous-current shunt motor have been dwelt 
upon, 

There are. however, a few matters on which more might have 
been said. On page 56 it would appear that the heating ol a 
machine is the only limit to its output. No reference is made 
to limits sometimes imposed by sparking or excessive voltage 
drop. On the same page, the manner in which losses due 1) 
eddy currents and hysteresis are taken together would leave the 
reader ignorant of their different variation with speed, The 
chapter on commutator motors contains no reference to the use 
of high-resistance connections between commutator and arma- 
ture winding, and in considering the Latour motor some men- 
tion should have been made of the work of Eichberg and Winter. 
The treatment of converting machinery is incomplete by the 
omission of any discussion of the motor converter. К 

On the other hand, the elaborate method of predeteemmi 
alternator regulation curves m which three. coeficients ате 
required might well have been omitted. in favour of Potiers 
Ingenious adaptation of Rothert’s and Behn-Hochenburs s 
constructions. 

A valuable feature running through the whole book is the 
method adopted of separately constructing the magnetic field 
due to each winding of a machine when cacrying current, à 
then investigating the result, This has led in the hands of the 
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author to a real presentment of working conditions. Although 
this method 15 not of great use in the derivation of numerical 
formule, vet, as the author truly remarks at the end of his pre- 
face, this has not heen the object aimed at. 


The book will well repay study both by teachers and students. 
W. C. C. 


STUDIES IN LIGHT PRODUCTION.* 


ВУ R. A. HOUSTOUN, M.A., PH.D., DEC. 
(Lecturer in. Physical Opties in the University of Glasgow.) 
(Continued from раде S62.) 

Summary.—In these studies the author deals with the theory of light 
production, the seop2 being briefly indicated by the following contents : 
(1) The distribution of the energy in the spectrum and the measuring of 
cfliciency,. (2) The importance of ^ black body” radiation and the 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of plat num, and the variation of the position 
of maximum energy with temperature, (3) Mechanism of flame, and 
the temperature, energy and efficieney of flames. (4) The Welsbach 
mantle and selective radiation. (5) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
(7) Temperature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9) The mercury are and its difficulties. (10) The 
light of the future and the possibility of obtaining " cold light.” 


No. 2.—THE Brack Bopy. 

According to the modern view, light may be produced in two 
ways, by temperature radiation and by luminescence. If the 
source is emitting light merely as a result of being heated. and 
if it is not suffering any chemical change in the process, we have 
a case of temperature radiation. The electric glow lamp, the 
Nernst filament and the incandescent mantle belong to this 
class. Here the electrons which emit the light waves аге 
caused to vibrate as a result of the motion of the molecule as a 
whole. If, on the other hand, light is produced, not as a result 
of heat, but as a result of electric energy being conveved to the 
source, or as а result of chemical energy being liberated. we 
have luminescence. The aurora borealis, the vacuum tube, 
the light. given off by phosphorus in the dark, are all cases of 
luminescence. In these cases the source is cold, and no kinetic 
energy 15 given to the atom or molecule as а whole. 

Luminescence has not beea studied much from the point of 
view of the energy curve, chiefly on account of experimental 
difficulties. Temperature radiation has been studied very fully 
and accounts of the principal facts have been given by Kayser, 
Day and Van Orstrand. and Waidner and Burgess. (Kayser’s 
"Npectroscopie," Vol. IL, Chapters Г. and И. Arthur L. Dav 
and С. Е. Van Orstrand, 7 The Black Body and the Measure- 
ment of Extreme Temperatures.” Astrophys. J., 19, p. 1, 1901. 
С. W. Waidner and G. К. Burgess, “Optical Pyrometrv;" 
Bull Bureau of Standards. p. 189. I.. 1905.) | 

In 1859 Kirchhoff published the law that the ratio of the 
radiating power to the absorbing power of all bodies is the same 
and a function of the wave-length and the temperature. Dv 
the radiating power of a bodv is meant the quantity of heat 
radiated from unit area of its surface in unit time: bv the 
absorbing power is meant that fraction of the energy incident 
on the surface which is absorbed by the body. 

The law mav be proved for one particular case as follows : 
Let CDEB, ЛИК (Fig. 2) be pieces of two bodies. They 
have the form of slabs extending to infinity on all sides. Let 
the faces CB, JR, which are turned away from one another, be 
impervious to heat. Let E,. A, denote the radiating power 
and absorbing power of the body on the left, and Ej, A, the 
radiating power and absorbing power of the body on the right. 

Suppose that there is equilibrium of temperature between 
the two bodies. Then each receives as much heat as it radiates. 
From the shape of the bodies it is evident that the radiation from 
each must be normal to their surfaces. [tis sufficient, there- 
fore, to consider the unit area of the one surface and the unit 
area of the other surface opposite it. Consider the energy Е, 
originally emitted from 1. AE, is absorbed by 2, (1 — A,)E, 
reflected. Of the reflected energy. (1— A,JA,E, is absorbed 

* All rights reserved. These contributions, amplified, will be published 
shortly in * The Electrician” series, 


by 1. (L—A4)(1— A) E, retlected. | Of this (1— A;)(1 — AJA,E, 
is absorbed by 2, and su оп. It is casy to see that the quantity 
absorbed by 1 is | 


(1 — AJA,E, HI- APO- ADAE, 
| е (00 ЧИ-А.,)1-А АЙ, .,. 
=(1—A,)A,B,j1+-(1-A,)(1—A,) +(1—A,)*(L— A) . . 4 
||. (1—- AJA,F, 
|» 1-(1—A,)(1— A) 
And the quantity absorbed by 238 — 
А.Е, +(1—A,)(1—A,) AE, T -AQ- AAA, js 


A, E, 


~ 1—(1—A,)(1—A,) 
If we interchange the suffixes we obtam the quantity of the 
energy E, that is absorbed by 1. It is 
Е A E, 
~ 1-(1—A)(1—4A,) 
The total quantity of energy absorbed by Lis 
(1— A.) Al, P AE, 
l=(1—A (1-A) ` | —(1— AJ(1— Aj) 
_ (L-AJA B +A В, 
e ы 
This must equal E. Therefore 
(I — AJA Е НА, — (AA, -А АЕ. 
Hence A,E,— ASE,, 
от B/A = E,/A,. 
which proves the proposition. 
The only form of energy considered by the proof is heat. 
Hence the above quantitative relation. holds only for tem- 
perature radiation. The body must radiate solely on account 
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of its high temperature, and not in virtue of electromagnetic 
energy received or of chemical energy liberated. Under this 
| limitation the law is universally accepted as true. Numerous 
farts point to its truth, and Paschen has verified it quanti- 
фапуу. How far it holds for luminescence is not known. — 
А very important result follows at once from the law. А 
body cannot emit those ravs which it totally reflects, or for 
which it is perfectly transparent. И the surface of the body 
is a perfect mirror, all the tacident light is reflected, none is 
absorbed and A is equal to zero; again, if the body is trans- 
parent, the intensity of the light is not altered by passing 
through it, and A is again equal to zero. If A is zero, Е must 
also be zero. 

In the rigorous proof of his law Kirchhoff introduced the idea 
of a perfectly black body. A perfectly black body is one for 
which A —1 that is, one which absorbs all the rays which fall 
upon it. Пеле, for any given wave-length and temperature 
no body can radtate more than a black body. None of the 
surfaces which we are accustomed to regard as black is black 
in this sense. They all reflect some of the incident light. 
Black cloth, for example. reflects 1-2 per cent. of the light that 
falls on it, and black velvet 0-4 per cent. Let the radiating 
power of the black body be denoted by S. Then E/A=3; 
5 gives the ratio of the radiating power to the absorbing power 
for any body, and is a function of the wave-length and the 
temperature, Kirchhoff pointed out the importance of 
determining the function N, and stated that it would un- 
doubtedly be of a simple form, as it was independent of the 
properties of any particular body. S is sometimes called 
Iirchhoff's. function. 
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It would be extremely difficult to measure E and A for one 
particular body for different wave-lengths and thus determine 
S. for, of course, A would have to be measured at the same 
temperature as E—that is, while the body is radiating. Paschen 
commenced a series of researches in 1892 with the purpose of 
determining 5, the method being to measure E for a series of 
bodies which were more or less black. "Then, if these bodies 
were arranged in order of their “ blackness,” it would be 
possible by a species of extrapolation to arrive at the behaviour 
of the ideal black body. Paschen used a piece of platinum 
foil folded double, in the fold of which a thermo-element was 
placed for the purpose of determining its temperature. The 
foil was heated by a current from a secondary battery, and was 
coated with the substances the radiation from which was to be 
examined. The radiation was measured with a bolometer ; 
the spectral apparatus had concave mirrors instead of lenses, 
and the prism was of fluorite. The substances used were carbon 
filaments, platinum foil, platinum foil covered with iron oxide, 
copper oxide and soot. They all behaved pretty much the same 
with the exception of platinum, which radiated considerably less. 

Meanwhile, attempts were being made from the theoretical 
side to find S as a function of А and of T, the absolute tem- 
perature. In 1896 Wien gave the following expression :— 

~ € £3 
9 =-167 А 


j^ 
v 


which was afterwards derived by Planck in another manner.’ 


The proofs are not simple and are not quite beyond question. 

The next important step was the experimental realisation 
of the perfectly black body by Lummer and Pringsheim. A 
perfectly black body is one that absorbs all the rays that fall 
on it and reflects none. Consider the accompanying diagram 
(Fig. 3). It represents a section of a hollow sphere which has 
a small opening at АВ. R is a ray which enters the opening 
and is reflected in succession at C, D, E and F. The inside 
surface of the sphere is blackened. Only a small portion of the 
energy is reflected each time, the greater part being absorbed. 
The hole AB is of such a size that the chances of the ray finding 
its way out again are very small. Light falling on AB is prac- 
tically all absorbed. Consequently, if the sphere be maintained 
at a uniform temperature, sufficiently high to make its inner 
surface radiate out heat appreciably, the radiation from АВ 
will be the radiation of the black body for that temperature. 
or the black radiation for that temperature, as it 1s called. 
Also, if anv body be heated inside the sphere to the tem- 
perature of the latter, the radiation issuing from its surface 
through the opening will be black radiation. 

For low teinperatures double-walled vessels were used, the 
space between the walls being filled with steam, Ice, carbon 
dioxide snow or liquid air, so as to keep the interior at a uniform 
temperature. The radiation escaped by means of a tube. For 
high temperatures an electrically-heated body of porcelain was 
used. 

With this apparatus Lummer and Pringsheim first proved 
Stefan's law for the black body, showing that the radiation wa: 
proportional to the fourth power of the absolute temperature. 
Then in 1899 they published energy curves taken with th: same 
radiators. These energy curves are reproduced in the first 
(Fig. 4) of the following diagrams. 

Thus Kirchhoff function К was determined as a function 
of А for several different values of T. Lummer and Prings- 
heim's results did not agree so we!l with Wiews formula as 
Paschen’s results did, and further investigation showed that 
Lummer and Pringsheim’s results were the more accurate. As 
a result of thr work Planck proposed the following formula: 

oh 
Bp 
uter] 
which he sought to justify on theoretical grounds. It repre- 
sents the experimental results satisfactorily within the error 
of observation. | E 
On comparing Planck’s formula with Wien's we notice that it 


is only when e^T is not large in comparison with 1 that they 
differ appreciably—that is, only for high temperatures and 


hence 
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large values of 4. Wien’s formula may thus be regarded as an 
approximate form of Planck's, and has the advantage of sim- 
plicity. From it а number of important results about black 


body radiation can be deduced. 


We have 8—c,4-5e А7, To find for what values of À 5 isa 


maximum, take the logarithm of S, differentiate it with respect 
to 4 and equate to zero. 


Co 


Log S=log c, —5 log А ү» 


Denote the value of А corresponding to the maximum value of 
8 by А. When T is measured in degrees abs. and A, in 107*cm., 
c,=14,500. Therefore 


АТ — 2,900. 


Аз the temperature increases the maximum moves towards the 
visible spectrum. By substituting Am in the expression for $, 


we find that the maximum value of S increases as the fifth 


Energy Curves o f 


Energy Curves 
the Black Body. 


of Platinum. 
100 


Fio. 4. Fio, 5. 


power of the absolute temperature. $ always increases with 
temperature for every value of А, no matter on which side of 
the maximum it is. a 

To find the total radiation, integrate A-'e^* from 4=0 to 
А-0. The integration follows easily if AT is риб=1/0, and 
0 із regarded as the variable. The result is 6T*/c,!. This 1$ 
Stefan’s law. It holds only for the black body ; Stefan thought 
that it held for all bodies. 

The radiant efficiency may be found by integrating 8 between 
the limits 7, and A, and substituting the values for the ends of 
the visible spectrum ; but there is a more convenient graphical 
method. When 1/0 is substituted for AT, the integral takes 


the form e, T: | Ge" ^40. Tho values of 0 corresponding to the 


ends of the spectrum depend on the value of T. If the curve 
630-79 he plotted, if ordinates be set up at values of Ө corres- 
ponding to the ends of the visible spectrum for different tem- 
peratures, and if the areas between the ordinates be deter- 
mined graphically and divided by the area of the whole curve, 
then we obtain the values of the radiant efficiency for these 


temperatures. The following results have been obtained in 
this way :— 


Abs. temp Radiant efficiency. 
ОВО ient Quo ылан аы 0:0 per cent. 
1,500) I -————— ое 0-0 LES 
"2601 о есь 1-7 „ 
3000 мурын Денар УИ 14-6 » 
4,000 осо соо евз» ев жет овет» өе зе 31:8 9 
6,000 ..... vec 49-7 » 
ООО Lorca Dope Fa es 47.7 

12,000 Occ оо то зоо во о ото вос е . 18.6 os 


4 
M 


pp f deer 
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Thus 7,000 deg. abs. gives the most favourable result. Above 
this the intensity maximum moves into the ultra-violet. 
` The temperature radiation of bodies that are not black 
follows more complicated laws. The energy curves vary all 
the way from shapes not differing widely from that for the black 
body to curves with two or three sharp maxima. The wave- 
length of maximum intensity, however, always decreases as 
the temperature increases, and many substances which radiate 
selectively at low temperatures become similar to the black 
body at high temperatures. Of course, no body can radiate 
more than a black body for any wave-length and temperature. 
The metals form an interesting class, and an attempt has 
been made to represent their energv curves by formule of the 
same form as Wien's, but with a different power of 4 in place 
of the 4-5. At ordinary temperatures they all reflect much 
better in the infra-red than in the visible spectrum. Hence 
their absorbing power, and consequently their radiating power, 
is less in the infra-red. This selective reflection seems to persist 
at high temperatures, and the energy curves resemble the black 
body somewhat; but with the ordinates on the infra-red side 
of the maximum diminished, and. consequently the radiant 
efficiency increased. Lummer and Pringsheim’s curves, re- 
presenting the radiation from glowing platinum at different 
temperatures, are given by the second (Fig. 5) of the two 
preceding diagrams. The total radiation from platinum varies 


as the fifth power of the absolute temperature. 


The theory of the black body has been applied in three 
different ways to the measurement of temperature. Tem- 
perature may be read by the hydrogen thermometer up to 
600°C., and thence by the nitrogen thermometer to 1,150°C. 
Beyond this it 1s customary to use thermo-couples which have 
been calibrated as far as the gas thermometers go and to 
extrapolate for values beyond. Thermo-couples are, however, 
unsuitable for some purposes, and in any case they cannot be 
used beyond the melting point of platinum. | This is where 
optical pyrometry finds its use. 

The first optical method consists in finding the position of 
A, and applying the equation 4,1 —2,900. The second con- 
sists in measuring the total radiation by some instrument such 
as Féry's thermo-clectric tele:cope and using Stefan’s law, or 
as 16 is now more often called the Stefan-Boltzmann law. In 
this instrument ал image of the source is formed on a thermo- 
couple by a concave mirror, and the instrument 13 calibrated 
by pointing it at two sources of known temperature. The third 
method consists in measuring the brightness of the source for 
one wave-leagth in the visible spectrum and calibrating the 
photometer by means of two sources of known temperature. 

These methods give relative measurements satisfactorily 
and enable one to reproduce any temperature with accuracy, 
which is all that is required for industrial purposes ; but they 
must be used with considerable care if absolute measurements 
are requirel. There are many people in possession of optical 
pyrometers who are, unfortunately, unaware of the limitations 
of their instrument, and have too profound a faith in its 
empirical formula. 

All three methods hold in the first instance only for the black 
body. The first method holds also for a “ grey " body—that 
is, one that reflects all colours equally well. In the сазе of a 
grey body the ordinates of the energy curve are supposed to be 
diminished in the same ratio all over and the position of the 
maximum is unaltered. The first method 1s, however, not so 
accurate as the other two, for the position of the maximum 
cannot be easily determined. The last two methods if applied 
indiscriminately will not give the true temperature of a body, 
but its * black " temperature—that is, the temperature of a 
black body whieh would have the same total radiation, or 
which would have the same brightness for the wave-length in 
question. | 

To get the true temperature we may proceed in two ways. 
On the first method, which is due to Lummer and Pringsheim, 
the scale of the instrument is calibrated by using glowing 
platinum as well as the blaek body. We thus have two 
determinations of the temperature, the second value being 
that which the body would have if it had the same properties 


as platinum. As platinum differs widely from the black body 
аз а radiator, there is a presumption that the true temperature 
of the body will lie between the limits thus obtained. Оп the 
second method, the body is placed inside a sphere, the inner 
surface of which is а good reflector, and the radiation through 
a hole in the surface examined. The radiation from the body 
is thus increased until its black temperature equals its true 
temperature. 

Optical pyrometry has bcen applied to the determination of 
the temperature of the sun, and values somewhat below 
6,000°С. have beca obtained and have found their way into 
the text-books. In a recent Paper (Ann. d. Phys. (4), 25, 
pp. 905-920, 1908), Dr. A. Goldhammer, however, finds its 
temperature to be 10,000°C. И the sun 1s a black radiator at 
6,000?C., according to the table given above, this 18 not 
far from its most economic temperature. Probably it is not 
the sun that has adapted its temperature to our eyes, but our 
eyes which have suited themselves to the sun through long ages 
of evolution. 

(To be continued.) 


———— a — 
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DURATION OF ELECTRICAL CONTACT BETWEEN 
IMPACTING SPHERES. ! 


In a recent issue of the “Journal of the Franklin Institute” 
Messrs. A. E. Kennelly and E. Е. Northrup contribute an article on 
this subject. "The conclusions reached by the authors are stated by 
them as follo уз: — 


1. If a metallic sphere impinges either upon another like metallic 
sphere от upon a hard fist steel surface, the duration of impact is 
proportional to the diameter of the sphere. (Although this experi- 
mental result Ьез not previously been published. so far as the writers 
are gware, yet this particular fact seems not to be new. In particu- 
lar, it has ben known in the Jefferson Physical Laboratory, at 
Harvard University, for г number of years.) Consequently, the 
duration per centimetre of diameter, or © specific duration, "depends 
only on the nature aad hardness of the metallic impacting surfaces 
sad on the velocity of impact. Ву referring then to specific dura- 
tion, the influence of varying diameter, in what follows, can be 
eliminated. | 

2. The herder the metals at their mutually impacting surfaces, 
the shorter the ** specific duration." 

3. The ** specific duration" is roughly about 20 per cent. greater 
when a sphere impacts upon an anvil or stationary hard plane sur- 
face of a mss large as compared with that of the ball, than when 
it impacts with a stationary sphere of the same size. This increase 
in duration is attributable not only to the difference in relative 
curvature of the impacting surfaces, but also to the fact that in 
the former case the impinging ball has its velocity approximately 
reversed before breaking contact; whereas in the latter case the 
velocity of the impacting ball is merely reduced to zero, the initial 
velocity being communicated to the impacted ball. | 

4. Whether the impacting ball strikes another like ball or an 
anvil, the “specific duration" of impact T,/D varies inversely as 
the „hth root of the vertical drop. A cm., or the 3th root of the im- 
pacting velocitv, v em. per second, according to the formula: 

Т, microseconds а а’ 

D ст. фам. Л» 1 
where а’ and a” are constants depending on the nature and curva- 
ture of the impacting surfaces. 

For a copper ball on a steel anvil, а =55, а” = 117 approximately. 

For a steel ball on a steel anvil, «'—42, a''—90 approximately. 

For a steel ball on ә steel ball, a= 35, a’ =75 approximately. 
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' WEST HAM CORPORATION ELECTRIC SUPPLY 
ACCOUNTS. 


The West Ham electric supply undertaking has made very 
satisfactorv progress during the past vear, and a marked 
improvement is shown on the previous year's working. This is 
not altogether indicated by the fact that a deficit of £2,900 has 
been changed into a surplus of £3,986, since a number of special 
items have been met in the present accounts. Thus, for the 
first time consumers’ meters have been purchased out of 
revenue; this has entailed an addition of £1,413 to the 
expenditure. 

There are several features of considerable interest т the 
report of Mr. Н. H. Couzens, engineer and manager of the 
undertaking, to the Electricity Committee on the vears 
accounts. The output for private lighting has increased by no 
less than 15-6 per cent. In view of the extensive use of metal 
filament lamps, this indicates that the use of clectricitv for 
lighting is making rapid strides. As the increase reported last 
year was only 1 per cent., compared with a considerable 
decrease in the previous усаг, it is evident how rapidly the 
depression brought about by the change-over to high-efficiency 
lamps has been surmounted. 

Power and heating show the large increase of 24:2 per cent., 
and now are the predominating factor in the total output, 
accounting for 14,518,555 units out of 22,690,266 units sold for 
all purposes. The other items included in this total are trac- 
tion 5,182,257 units, private lighting 2.253,901 units and public 
lighting 735,550 units. 

Whilst the revenue per unit has remained practically con- 
stant for hyhting—viz., 2-78d., as against 2:794. a year ago— 
there is an increase ш the revenue per unit recevied from the 
power sales. For the 12 months ended March 31st last the 
average price obtained for power was 0-60d. per unit, compared 
with 0:584. in the previous year. Taking the whole of the 
supply, the average revenue per unit sold was only 0-93d., а 
similar figure to that recorded last year. 

The number of consumers connected to the mains at March 
31, 1911, was 2,860, an Increase of 306 during the 12 months, a 
practically similar increase to that recorded a year ago. The 
motor load has increased by 1,245 H.P., representing 120 new 
motors connected ; and the total number of motors now sup- 
plied from the Corporation’s mains 1s 1,119, of 11,558 H.P. in 
the aguregate. 

Considering next the generation of the energy, 28,105,881 
units were generated, the maximum demand being 9 40£ k.v.a., 
ог 8,123 kw. This represents a load factor of 31-9 per cent., 
compared with a load factor of 34-38 recorded a vearago. The 
capacity of the station remains at 11,40) kw. The number of 
units used on the works was 1,493,090, and 3,922,525 units 
were lost in disiribution, &c. 

From the analysis of the accounts which we give below, it 
will he noticed that on the whole there ts a sheht reduction in 
the total cost per unit sold, repairs and maintenance showing 
some reduction, whilst, owing to the loans taken up during the 
vear, Corporation stock expenses" have materially increased 
~ There is considerable improvement in the results shown by 
the Sales Department. Owing to the Local Government Board 
only granting a period of three vears for the repayment of the 
loans raised for carrying on this Department a heavy burden is 
placed on Hs operation, Тһе capital charges on this Depart- 
ment amounted to £1.582 for six mouths only, so that there will 
be a considerable increase in this itein during the present vear. 
For the period under consideration the capital charges elimi- 
nated the profit of over £1.000 in the Sales Depariment, and 
result in a deficit of £514 being shown, The above profit was 
shown by this Department after debiting it with rents, rates, 
establishment charges, «е. 

The item “Special charges,” which it will be noted accounts 
for £3.070 of the total costs, comprises £639 for the replacement 
of a 1,200 kw. alternator, £240 for the replacement of a stoker, 
£754 in connection with the old motor hiring scheme, £24 for 
the extension of offices and £1,413 for the purchase of meters. 

The public lighting at the end of the vear comprised 363 arc 
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and 182 incandescent lamps. The average price received per 
unit sold for public lighting was 1-54d. 

We give below an analysis of the accounts for the year ended 
March 31. 1911, the cost per unit sold being tabulated for each 
item for the year in question and for the previous vear. 

Per unit sold. 


Generating Costa. 1910-11. 1999-10, 
ева. £22,087 ... 0-234. ... 0:234. 
Oil, waste, water and stores |................ 933 ... 0-01d. ... 0-94. 
Wages at Station....... esses esee ——— 5.180 ... 0:054. ... 0-04. 
Repairs and maintenance ....... — M 3.802 ... 0:04. ... 0-054. 
MissellAne СУИ 610 ... 0:014. ... OUN. 

Total Generating Costs ......... а £32,062 0:34. 0534. 


Distribution Costs. 
К рига and maintenance of mains and 


Red e MO £1,765 ... 0:024. ... 002. 
R^piir3 and maint nance of transformers 992 ... 0.014. ... 0014, 
Repiirs and maintenance of meters....... — 1,8200 ... 0-02d. ... 0024. 
Us: of trimway feeders........ eee 42 ... ООО. ... OVDA. 

Total Distribution Costs ..... — £4,649 0:054. 04. 

Management Costa. 
ОЕ Um — £2,932 ... 0-034. ... 6-08. 
Printing: StALONETY, Ось ^12 
Publicity and bulletin expenses ........... | 373 J 0-01. ... 0018. 
General establishment charges............. 692... 0-014. ... 0014. 
Corporation stock ехрәопв?в.................. 693 ... O-Old. ... 0-0. 

Total Management Costs.................. £5,307 0.054. 0. 
Attending publie and private lamps ..... £.1937 ... 0-024. ... 0-03. 
Reonts. rates and taxes....... lees. 56.620... 09-074. ... 008d. 
Special charges (including insurance and 

СОО от Иа £4.170 ... 0:044. ... 00H. | 
Sales D^partm?nt фе сїб..................... £514 ... 0-014. ... 0014. 


TOTAL COSTS (ez. capital charges) .......... £55,859... 0:291. ... 0:611. 
Capital Charges, &c. 


енот зе cere alu £14,619 ... O-15d. ... 0-14, 
Sinking fund and repayments............... 16.411 ... 0.134. ... 014. 
Contribution to capital account pending | 
B3rbo Wil osse ov esesetas — КЫРКА 1... 0.004. ... 0934. 
О [аня . 3,070... 0:034. ... 000. 
Total Capital Charges, @с................ £35,101 ... 0:361, ... 0124. 


TOTAL СОЗТВ (inc. capital сВаги 23) ......... 889,96)... 0:951, ... 103d. 
Revenu *. 


Prats hg ug «edo ER aei ГК £25.531 
RE Rc M ———— E 37,823 
ji prc TD bition AM 21,593 
И аби ОИ ЕИ RE 252 
мра Ир од ааа Кы 353 
Public В ИН — — € 6,519 
Interest (hire purchase) ...c.ccceeeseceeseeees 24 
RU Qn M ME 231 
О О ess verdient УУЗ re 4419... — . — 
TOTAL ВЕУЕНбЕ............................... £93,946 0994. 0991. 
d —— 
Balan M £3,936... 0-04. ... 04d. 
surplus. deficit. 
This balance has been allocated as follows: Outstanding debt 
on accuniilators and are lamp rectifiers £1,757, out standing debt 
à TI " А » ° > 4 La " 2, .).) 
on transformers and writing down value of 300 kw. set. £2,229, 
The capital expenditure during the year was £16,199. mins 
and services accounting for 12.261. motors on hire £11,931 aud 
Sales Department £9,760 of this total. The total cap-tal ex 
T Р ро р Mau? 
penditure to March ЗІ, 1911, was £503,307, made up аз 249%: 
Land and buildings i ео tee the teo enit ees 78.330 
Machimery and pinta sepe etse Снти 192.164 
Tools €*999«99599*»»*09v92099002408220599099995999*242965 фото ор св ооо 929 
ае E 135.150 
DURO "rc" 2.489 
Transformers, Re Liu о е 42,033 
p Eme dE 17.437 
Meters and demand шага, Lieu eee 14.55 
Electrical Пе аа sir einen tn 1.224 
Lamps and eolumns а КУРЕ 134» 
Office furniture... urua TE КОКЕ "— ur | 
Are lamps on hiroe....... — - Sii esie DET SII | 
Hire-parchase installation ..... —— T ee 2.100 
up Sy ACEO, D" т! 


ооо э» оез о ere заеовәе®з»ев» о ее в э» о фк ооо ооо о» таннае 


sinking fund was £135,455, or 26-9 per cent. of the total cap til 
expenditure 
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CORRESPONDENCE. 


UNITS V. RESISTIVITY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The discussion on page 751 in your issue of August 18th 
hv Prof. David Robertson is upon a quite different subject 
from that of my article of August 11th. My article had the 
fundamental purpose of clarifying the conceptions of the 
quantity—viz., " resistivity "—and the associated quantities ; 
it was not a discussion of the names of units. The latter subject 
is open to differences of opinion. I purposely avoided the 
subject, and used onlv the conuronest names of the units, 
which, though illogically derived, are familiar and of long 
standing. Questions of scientific nomenclature have always 
been stumbling blocks, and in the past the efforts of individuals 
to improve the terminology have frequently added confusion 
to a complicated situation. It is to be hoped that in the future 
such questions will be dealt with by scientific congresses, 
preferably international, and that the efforts of individuals 
will be directed toward bringing about such congresses.—I 
am, &c., 

Bureau of Standards, 

Washington, Aug. 29. 


J. H. DELLINGER. | 
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CONTINUOUS versus INTERMITTENT SERVICE IN 
PASSENGER TRANSPORTATION.* 


BY W. Y. LEWIS. 


Аз regards passenger trensportation systems, the situation in all 
large cities is а very serious one. The travelling habit is increasing 
directly as the square of the population and in many cities at a greater 
rate, while notwithstanding the demand for additional facilities, 
developments are held up owing to the heavy initial and operating 
cost of subways equipped with electric trains. It is becoming 
evident. too, that passengers should be handled in streams rather then 
in crowds. It is obvious if instead of running trains once a minute, 
end thus damming up the humen stream flowing at 3 miles per 
hour, accommodation at the rate of about three scats per second, 
moving at a sufficiently low speed to enable passengers to step on and 
off the cars, were provided, all delay and congestion would be elimi- 
nated. There would be no need for a station platform or of trains 
large and long enough to accommodate the congestion. To mect 
these requirements the present method consists of trains running at 
sufficiently short interve!s to ensure the passing of at least 10.560 
seats per hour. This involves about 35 trains per hour, each of six 
50-3026 cars. The London Underground can now run trains every 
90 seconds at a schedule speed of 15 to 16 miles per hour with stations 
averaging 3 mile apart. This service intensity corresponds to only 
about 15 per cent. of the track being occupied by the trains. Thus, 
the periodic character of the train system is the factor limiting the 
schedule speed, and consequently the capacity of the system. In- 
tormittency also involves the problem of repeatedly starting and 
stopping heavy train masses, stresses on the rolling stock and 
sudden demands on the power house due to acceleration. Accelera- 
tion could not be increzsed without discomfort to passengers, and the 
averege speed from streot to street is very low, not exceeding 6 to 7 
miles per hour by »ny of tho public services ; consequently the loss of 
time to business men getting about London isstill very great. The 
principal reason why tubes ere unable to compete better with surface 
{гаће and render aveilable their superior schedule speeds of 15 to 16 
miles per hour is thet intermittency is there doubly operative, owing 
to the use of lifts. 

Apparently the only reason why the idea of continuously operating 
trains hos not so fer рост generally adopted is that the moving plet- 
forms, stairways and lifts which have been suggested, operate 
at а low uniform speed, which perforce has to be sufliciently slow to 
enable passengers to mount and dismount. The multiple speed 
platform partially overcame this objection by its series of moving 
ways, run with a relative speed difference of 3 miles per hour. 
Still, even with this combination, final speeds above 9 miles per 
hour cannot easily be attained for the arrangement becomes too 
cumbersome. It is obvious, therefore, that what is wanted is a con- 
tinuous system which, whilst providing sufficiently low initial speeds 
" * Abstract of а Paper read before Section “ G " of the British Associa- 
ion, 


where desired, shall also provide high speeds between stations, 80 
that a high schedule speed, approaching and, if possible, exceeding 
that of the electric trains, may be obtained. The author then goes 
on to describe the “ A. & L.” system, of which he is the joint inventor. 

This system is extremely simple. It comprises the provision on & 
circular route of a series of independent cars, positively controlled 
and driven by a roller "engagement. A shaft extends throughout 
the route, and is rotated at a constant speed ; consequently the speed 
imparted to the cars is proportional to the pitch of the spiral engaged. 
To give low speeds at station points the pitch is, therefore, close, and 
to give high speeds en route the pitch is six or eight times greater, 
the intermediato pitches to give the necessary acceleration and 
deceleration being graduated. There is a return of over 80 per 
cent. of the kinetic energy of the cars during deceleration, instead 
of a dissipation at the brakes, as in electric traction. Obviously no 
brake or signal apparatus is required, and many other accessories 
essential to electric trains are avoided. Compared with a subway 
equipped with electric traction, the system provides 25 per cent. 
higher schedule speed when the stations are the same distance 
apart, 50 per cent. greater capacity when the space occupied is 
about 30 per cent. less, whilst the operating cost per seat-mile is 
onlv one-quarter and the initial cost about one-half. 

The shaft is carried in cradle roller bearings of the well-known 
" anti-friction " type, which, whilst providing for a clesr passage, 
also enable the energy consumption for shaft rotation to be kept во 
low that the total consumption, including shaft train resistance, train 
resistance and all losses associated with the efficiency of the elementa 
comprising the system, is only about a quarter, in watt-hours per 
seat-mile, of the corresponding amount required by electric trains. 

The driving motors are inserted at intervals of overy } mile. 
As the size of the shaft is governed by the speeds required, it must be 
enormously strong for the amount of energy it would be called upon 
to transmit, and there will be no appreciable twist. The spirals are 
mounted either on a tubular core or one composed of standard sec- 
tions, at moderate cost, the construction of the spiral thread being the 
only element presenting any considerable difficulty. 

At first sight the question of wear and tear would appear to be a 
serious one, but here again the proposition scores heavily. It should 
be noted that, owing to the substitution by light independent cars of 
the heavy trains in the present intermittent system, the rolling stock 
is split up into small units, uniformly distributed over the tracks, and 
that as there is no necessity to resort to such high crest speeds to get 
even higher schedule speeds, the result is that the weight of the 
rolling stock per seat, instead of being from 800 lb. to 1,600 lb., as 
with electric trains, need not be more than 300 lb. to 400 1b., and 
even so would furnish infinitely more comfortable riding. Conse- 
quently the permanent way calls only for light section rails, which, 
subjected to such insignificant service, would last indefinitely, com- 
pared with those necessitated by electric trains meeting with much 
more severe treatment. The wear of the spirals would not be great. 

As regards safety of operation, owing to the system of driving the 
cars cannot touch one another, while the whole line can be brought 
automatically to a standstill in the event of the slightest irregularity. 
The control of the motors would be centralised, and communication 
could be established throughout by the usual simple means. The 
entire route would be brilliantly illuminated. 


SUCTION GAS ENGINES AND PRODUCERS.* 


A COMPARISON OF TEST PERFORMANCES, WITH RESULTS 
OBTAINED IN DAILY OPERATION, AND NOTES UPON 
WORKING COSTS FOR FUEL, OIL, AND LABOUR, &c. 


BY W. A. TOOKEY. 


Summary.—This Paper comprises a comparison of the test perfor- 
mances of gas plants with the results actually obt.uned in daily operation. 
Notes are also given upon the working costs for fuel, oil, labour, &c. The 
results are given in the form of tables (some of which are abstracted below) 
and curves. The author shows that gas plant can genera!ly show con- 
siderable economy over steam plant, and that it is quite reliable. 

It is the object of tho present Paper to record in a useful form & 
series of figures representing the actual performances of suction gas 
power plants of various types and different powers, not only when 
tested by some form of brake dynamometer, but also when the output 
over the period of test can be measured by the generation of electrio 
current or by the raising of water, so taking into account the com- 
bined efliciencies of the electric or pumping machinery and that of 
the gas power plant. Further figures are also presented which have 

* Abstract of a Paper read before Section G of the British Association 
at Portsmouth. 
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been compiled from the statéments of users themselves both in Great 
Britain and in other parts of the world. | 


Brake- Horse- power Tests.—It has so long been customary to state 
that the consumption of coal—anthracite—by suction gas engines 
and producers is about 1 lb. per brake-horse-power per hour that it 
is rarely borne in mind that such а statement is made by makers 
merelv for the purpose of stipulating a safe figure in contract guaran- 
tees. It will come as а surprise to many, therefore, that in the 
majority of the tests mentioned the actual consumption of а com- 
bined set of engine and producer working with anthracite, irrespec- 
tive of size, but, naturally, dependent somewhat upon design and 
the date of manufacture, is between 0-7 and 0:85 Ib. per brake-horse- 
power-hour. It will be observed that the uniformity of coal con- 
sumption ranges from about 10 to over 220 в.н.р. Fig. 1 has been 
plotted from the figures in à Table given in the Paper. Another 
Table given later in the Paper referring to the performances, under 
test conditions, of combined suction gas engine and dynamo sets, 
shows the average figure for fuel consumption to be less than 1:4 Ib. 
per kilowatt-hour, including the efficiencies of the dynamo, and of 
the method of power transmission employed between the engine and 
the dynamo. 


8) . 100 14 
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Fic. 1—CHART SHOWING FUEL CONSUMPTION IN B.H.P. TESTS. 


Lb. Anthracite 
per B. H.P.-hour. 


Columns have also been included in the first-mentioned Table to 
indicate the relative cylinder dimensions and piston speeds of the 
various engines. Fig. 2 indicates graphically the relation between 
the actual piston displacement per cycle per minute per brake-horse- 
power developed, and the coal consumption in lb. per brake-horse- 
power-hour. 

From further figures given in this Table it would appear that the 
brake-horse-power-hour can still be obtained at half load from less 
than 1 lb. of anthracite. It is usue!ly stated that the efficiency of gas 
power plants falls off very considerably when the output is low, but 
this does not seem to he borne out by fects. In this connection it is 
interesting to reproduce г, chart (Fig. 3), which represents а consump- 
tion curve of a Winterthur engine tested by Prof. Aimé Witz in 
March, 1906. This engine was served with town ges, and the amount 
of heat admitted to the engine cylinder in the form of gas is plotted 
against the output of the engine. 

Figures in actual Practice.— The factory owner also desires to know 
what he can expect the average consumption of a gas engine and pro- 
ducer to be when the engine is working throughout the day under 


' Lb. Anthractte 
per B.ILP.- hour. 


Cubic fort of Piston Displucem?nt per min. per B. H.P, 
Fic. 2.—CHART SHOWING RELATION BETWEEN CONSUMPTION OF FUEL PER 
В.Н.Р.-носв AND Sreciric Pisros DISPLACEMENT PER B.H.P.-MiNUTE. 


loads that ore ever varving. Но wishes to know how far the test 
figures will be affected by the unavoidable losses due to the continued 
slow combustion of the fuel during stend-by hours. He also re- 
quires information as to probable totel fuel consumption when de- 
siring to fix upon the maximum czpacity of an engine he is about to 
purchase. 

What are believed by the author to be reliable figures in this con- 
nection are given in 2 second Table. This has been compiled mainly 
from reports forwarded to the makers of the engines and producers 
by the users. In order to show more clearly the relation of rated 
horse-power to hourly consumption of fuel, the accompanying chart 
has been prepared (Fig. 4). It will be observed that, notwithstand- 
ing the great divergence that must exist in the different conditions 
that apply in individual installations, the results, as plotted, aro 
more uniform than one would expect to be possible. Only in one or 
two cases do the performances nearly approach tho figure that would 
be reached if the fuel consumed amounted to 1 №. per rated brako- 
horse-power-hour, even when, as in all the cases mentioned, stand-by 
aud all other losses are included. It appears that practice, as repre- 
sented by such figures, well bears out the claims advanced by the 


makers of suction gas engines and plants. Speaking generally— 
and none but general assumptions can be made upon such a Table— 
it would appear that the average consumption of fuel of suction gas 
plants is at the rate of 0:6 lb. of fuel per rated brake-horse-power 
per hour, inclusive of all loases. 

The more one ponders over the resulta as set forth in the Table and 
Fig. 4, the more one wonders that so much power can be procured for 
so little fuel. Taking the group of engines between 30 and 50 в.н.р., 
in а score or more of engines, all working with different kinds of fuel, 
in different districts, in charge of men of different ability, driving 
machinery at work for a different number of hours per day, and with 
а different load factor, and with a constantly differing rate of output, 
involving, apart from differences in the size and styles of producers, 
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Fia. 3.—CHART SHOWING SLIGHT CHANGE IN COMBINED EFFICIENCY ОЁ 
GAS ENGINE AND DYNAMO BETWEEN FULL AND Harr Loap. 


different rates of fuel combustion per unit of fire area, a difference of 
10 Ib. of fuel per hour, or thereabouts, represents the higher and lower 
limits of fuel consumption. This is а record that stands unrivalled 
by any other form of prime mover in units of equal size. 

It must also be remembered that to obtain the best results from а 
gas-power plant it is not only the production of good gas that matters, 
but also the admixture of that gas with a suitable quantity of air to 
form en explosive mixture within the walls of the engine cylinder. 
Upon the efficacy of such proportioning of the mixture on the part 
of the attendant depends the amount of energy obtained per working 
stroke, and thereby the power and cconomy of tho engine is at once 
affected. That such low hourly consumptions can be so universally 
obtained with suction gas plants proves that the attendant is power- 
less to affect the economy to any appreciable extent, and conversely, 


120 


Lb. of Fuel per Hour. 
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Fia. 4.—AcTUAL HOURLY CONSUMPTION OF FUEL INCLUDING VARIATIONS 
DUE TO DIFFERENT GRADES ОЕ FUEL, оло FLUCTUATIONS, DIFFERENT 
Loap FACTORS, LENürm OF STAND-BY PERIODS, ABILITY OF ATTEN- 
DANTS, RATE OF COMBUSTION IN PRODUCER, &c. 


that the necessary manipulation is so readily learned that the factory 

owner can safely rely upon uniformly economical working. | 
Generation of Electricity.—In the next Table (Table I. herewith) 

particulars are given of the test performances of a few combined sets 
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Table 1.— Тез: Performances of Combined Gas Engine, Suctton Gas Plaut 
and Dynamo Sets. 


| Pounds per 
Maker and size. | User. 'kw.-hour. 
| poner 
Anthracite. | | 7] 
Gardner engine, 65 н.р. | Walton-on-Naze Electricity Works 1:5 


(Mersey producer) 


| 
Benz engine, 33 н.р.... | Verreries de Montlucon ........-.-- : 1:38 
(Piat producer): 43 
Тапруе, 39 H.P. ...... Sterling Tclephone & Electric Co. . Ten 
Tangye, 68 Н.Р. ...... и 9 " yo 
Campbell, 45 H.P. ...... | Morris-Hawkins ..... nn + 
Coke. 1-67: 
langve, 68 H.P. ...... Cic. Anon. Continentale иене ^ 
Guldner, 250 н.р. ...... | Julius Pintsch, Berlin еее ОР 


1 


I 
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Table П.— Actual 
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Working Results. 


Pounds | Pence per 


Maker and size. | User. | —— Fuel. per ee ңү 
| kw..hour | "^ te 
; | im с жс Ea ты ке 
Gillieron, 12 н.рФ................... Soc. Suisse Electrique Accumu- | 45 hours per week ......... Anthracite ............... s. 2:125 — 
lateurs | 

Campbell, two 20 H.P. ............ Great Eastern Railway ............ | 46 hours per week ......... Anthracite, at 318. 6d., 1.935 : 0.3265 

| and waste carbon ends | 
Guldner, two 60 H.P. ............ New Berlin Beleuchtungswerke — Anthracite ........... sias 1-40 = 
Tangye, one 68 H.P., one 39 н.р. | Sterling Telephone & Electric Co. | Over 12 months ............ Anthracite ПИЕ 2-0 0-364 
Gardner, 65 н.в. (Mersey pro- | Walton-on-Naze Electricity Wks. 10 per cent. load factor...) Anthracite .................. 2.0 0-632 

ducer) 

Campbell, 70 H.P. .................. Robb Bros., Birkenhead —-— 1,000 hours per annum ...| Anthracite, at 308., foun- — 0.306 

| dry coke, at 17s. 6d. 

| (mixed) 
Campbell, 96 н.р, .................. Broxburn Electric Station ......... ‚ 9 hours per day, 15 hours | Anthracite, at 16s. 9d. ...| 1:38 0:133 

: | stand-by | 
Hornsby-Stockport, 115 н.р. ...| Ascot Dist. Gas & Electric Co. Е — Coke, at 168. 6d. ............ — ‚ 0:197 
Campbell, 120 н.р. ............... Workington Bridge & Boiler Co. | 53 hours per week .........| Coke screenings, at 88. рег 29 | 01243 
ton 
Tangye. two 132 n.p. ......... „e| Wanganui Electric Tramways ... 17$ hours per day, 364 дау} Coke ........................ 2-07 0-443 
Westinghouse, two 250 н.р. | Davis & Тїттїпв.................. ' 273,583 units per year of | Anthracite, at 30s. ......... 2-15 0-246 
(Campbell producer) | 2,7121 hours 


of gas engines, suction gas plants, and dynamos. In spite of tho 
effect produced by the varying efficiency of the dynamos, the different 
types of engines, and the divergences in producer design and rates of 
combustion per unit of fume area, there is little difference to be 
noted in the relativo performance upon the basis of pounds of fuel 
per kilowatt-hour. 

In order to compare the test figures with those obtained per kilo- 
watt-hour in actua! practice, with varying load factors and different 
conditions of working, Table II.* herewith is also presented. From 
this it is evident that tho avorago consumption, including stand-by 
losses and other wastage of fuel—the latter being burnt at different 
rates of combustion and being of different grades of quelity— 
amounts to about 21b. of anthracite per kilowatt-hour. In cases 
where this figure is exceeded it will be observed that the fuel is coke, 
while in one instance tho load is on the engine for only four hours out 
of the 24 when anthracite is used. 


Hift ( ft.) 
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k 
М 
E c 
SA Z3 
Sis 
M A Ce 5 
P ERRENTEN 
~ A 
V 
= ко ШЕ 
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Е, Millsa Foot-pouads of Work рег 109 lb. Fuel. 


Ею. 5.—C ART SHOWING DUTY PERFORMED PER FUEL CONSUMED IN 
RELATION TO WATER HORSE-POWER OF PUMPING  PrANTa. 


Pumping Plants.—Tho next Table in the Paper records the perfor- 
mances of combined suction gas engines, producers and pumping 
plants during tests lasting from 5 to 27 hours, with varying types 
of pumps dealing with quantities of water спа heights of lift which 
indicate that tho actual water horse-power exerted ranges from less 
than 2 to 64. In order that these widcly different duties should 
be brought to a comparable basis the euthor һа computed the num- 
ber of foot-Ibs. of work performed by cach set por 100 Ib. of fuel con- 
sumed. ‘The results obtained differ greatly as shown in Fig. 5, but 
In view of the undoubtedly uniform resulta givon by the engines and 
producers as evidenced by the previous Tables, it can be stated with 
confidence that the divergences are due morc to tho varying efficien- 
cies of the pumping machinery than to the gas-power plant. 

А further table shows the performances of the combinod pumping 
sets under ordinary conditions of working. Three instances in which 
ìt is possible to make а comparison with the test figures show that, 
taking into account fuel wastage from all суазоз, the hourly con- 
sumption of coal in every-day work is increased from 18 to 28 per 
cent., as compared with the * test ” result. 

General Feliability.—Much Һз heen stated at various times with 
respect to the lack of strength or *‘ sensitiveness " of some portions of 
the mechanism of a gas engine which makes it unreliable. But, efter 
all, the question of reliability is largely dependent upon the ability of 
the attendant. If the driver fails to detect the development of a 
defect, and omits the “ stitch in time," it is indisputable that a gas- 
power plant is more НаЬ!е to sudden interruptions than steam. This 
does not infer that it is necessary for the ettendent to stand by the 
engine > during the whole period of working. Occasional inspection 


` This Table, as well as Table T., has Нега been curtailed.—Ep. Е. | 


only is called for; but this should be given carefully, thoughtfully, 
and systematically. Experience soon shows the parts most likely to 
give trouble, and once these are kept under watchful cate, long-con- 
tinued operation is secured. 

A number of users' reports as to reliability are set out in tho Paper. 
These include 2 run of 1,465 consecutive hours in the case of a 96 Н.Р. 
Hornsby Stockport engine, a similar engine of 50 н.р. running 144 
hours per weok, without stop, and other instances of long runs. 

The statement made by, or on behalf of, the Workington Bridge 
& Boiler Co. well summarises the matter in question: “ As regards 
reliability, there is practically nothing in it between the two ; possibly 
the steam plant his the advantage, if anything, as regard) actual 
Btoppoge." This is the opinion of the firm in question after making 
& change from steam power, comprising a compound. horizontal, 
enclosed type of engine, with forced lubrication, supplied with steam 
et 80 lb. pressure from a Lancashire boiler. This almost equal re- 
liability has been obtained simultaneously with & reduction in work- 
ing costs from 1:195d. to 0-452d. per unit, including fuel, labour, oil, 

water, repairs, &c. | 

Elasticity of Output.—Recent improvements in design have done 
much to increase the elasticity of tho gas engine. At the present 
time most British makers are offering engines of both '* hit-and-miss ” 
and *' throttle-governing " methods of speed regulation ; but there 
can be little doubt that if no question of price came into consideration, 
and if no choice were to be submitted, users generally would accept 
the throttle-governed engine and admit its great advantages. It is 
not the fractional saving of coal of one method of governing over the 
other that matters, even if that were positively in favour of either ; 
but it is the greater smoothness of running. the graduated force de- 
rived from consecutive explosions instead of a greater or lesser num- 
Бег of explosions of full intensity, that makes for so distinct an im- 
provement, while the diminution of working stresses in the more 
important working parts gives consequent longer life. 

But there is another improvement that has synchronised with the 
development of the throttle-governed engine and which has been 
somewhat overlooked, or, at all events, not properly appreciated, 
end that is the inereased rotative speed of the later types of gas 
engines. The higher speed of revolution that is now common prac- 
tice, coupled with the improved method of throttle governing, un- 
doubtedly brings the gas engine into a more favourable position to 
withstand the criticism of lack of overload capacity that has so fre- 
quently been levelled against it. 

Consumption of Lubricating Oil.—Another considerable improve- 
ment that has recently been effected is in connection with methods 
of lubrication. The common practice of older types of gas engines 
consisted of fitting some form of mechanical lubricator supplying a 
practically unalterable quantity of oil to one end of a tube communi- 
езип with the walls of the cylinder. This tube was intended to lead 
the oil to both the piston and the gudgeon pin bearing, but in fact 
dispersed as much oil over the paintwork of the engine as found its 
way to the intended destination. For the bearings, lubrication by 
worsted wicks was deemed sufficiently good practice. 

In the most modern engines, the lubrication of the cylinder and tho 
gudgeon pin cre separately provided for. Forced lubrication is fitted 
to the cyiinder and piston, the quantity of oil pumped per stroke 
being cdjustable to meet varying grades of oil and varying tempera- 
tures which affect viscosity. The main bearings are provided with 
oiling rings. Аз may be imagined, the consumption of lubricating oil 
' has now been brought down to extremely low figures, while, after 
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Repairs and Renewals.—Low cost of operation, however, would not 
in itsclf be a sufficient basis for comparison. Consideration must also 
be given to the amount of repairs necessary and the expense attached 
to renewals. Information collected and presented in a Table in ths 
Paper shows that for periods varying from one to seven vears the 
expense for upkeep of the ges power plant is practically negligible. 


filtration, most of the oil can be used again upon the line shafting and 
general machinery of the factory. 

For convenience of keeping works costs, the consumption of lubri- 
cating oil is usually referred to in comparison with the actual or 
estimated output of the engine. "This, however, does not seem to 
the author to be г correct method of record keeping. So long as the 
engine is running, the oil consumption is in direct relation to the | The author's experience in ae matter extends over many years of 
engine speed and not to the output of power. In the latest types of | working of individus] installations, end with but one or two excep 
gas engines there appears to be a fair degree of uniformity in oil con- | tions he can confirm tho statements made by the users of the engiuos, 
sumption, to some extent independent of size. Nome of the mea- | Naturelly, much depends upon the attendent, end if compensation 
sured quantities supplied to engines of various powers over an ex- | for wear and tear he neglected, and if the " stitch in time ” is not 
tended period of working are given in Table IIT; in some cases the | given, the engine will continue to operate until “ something happens.” 
total oil used has been remarksbly small, on account of the re-use of | Then either a big bill has to he faced for an expensive ov orbaul, ora 
filtered oil. smaller amount is spent in making es good а job as posible for the 

Table III.—''onsum роп of Lubricating Ot! : Working Results. monev. 
dde о E EE The chief items of expense occur in the renewal of piston rings. 


Уер, BILE. iam Remarka. | Het refacing end. perhaps. renewal of exhrust valve, reboring or renewal 

| por hor: | of eviünder liner. The bearings require oceasions! refitting, but 

| = (X —— тов rarcly need relining. As far as the piston rings are concerned, the 

Yangve ....... Tnree 63; 0-422 |Engineand pumps: Х.Е. Rly., York | usual rate of renewal is at the rate of one a усаг. The exhaust valve 

Tangye ......... Two 63 | 0:536 IEnginc and pumps Basingstoke may need to be replaced about every four or five veers, while the life 

Tangye ......... 63 0:278 |No filter Ist year Cie. Anon. Con- | of a liner and piston can be taken as an average at about seven vean. 

Ko 4 ; Ө | tinentale Of course these periods vary according to the ; actual number of hours 

Тапяус ......... 68 0:1044 |Filter 2nd усат.... "o 0» worked during the periods referred t« | ling to the attention 
Tangve ......... 68 0.0947 |Filter 3rd year ... s 2 dnd. PREC РО SECORUTRE TO еи 

Tangye ......... = 68 0-55 jEngine & dynamo zi given to minor matters, such as rebushing of levers, replacement of 

Guldner......... | $0 0:316 M | Б worn pins and spindles, which, if neglected, may cause excessive 

Tangye ......... ‚ 39 0-40 — J. Bryce deterioration of other w orking parts. 
Sillieron ..... 12 0-46 — . Suisse Elec. As far as the producer is concerned, the firebricks lining the gene- 


| Accumulateurs | rator require to be renewed about every two years, for which the 


material costs little; but the time occupied in dismantling and re- 
erecting runs into about three days. Generators made with sheet- 
stecl casing wil] usually require patching around the portion exposed 
to the action of the heated moist gases within the ashpit after about 
five years of work, and p orhaps renewal of this portion about every 
seven years. Cast-iron is preferable for this portion of the apparatus, 
but is only used for the amaller powers on account of first cost. Fire- 
bars will be wanted about ev егу two vears, or at longer periods, unless 
the fire is worked at a high temperature, arising from an insufficiency 
of steam, which causes burning out. 

The cost of these renewals and repairs, which from their recital 
would appear to be somewhat high, are not actually more than would 


-om ee —— À— M а 
—— 


Consumption of Water.—In all the records that the author has been 
able to collect there are very few reliable figures which indicate the 
consumption of water for washing the gas, for generating water 
vapour in the producer, and for cooling the engine cylinder. ‘The 
reason for this is that the water service is taken from the mains sup- 
plving the other portions of the factory. 

From M. Mathot’s tests, actual figures under test ETT are 
noted for a few engines in Table IV. The quantity of water used 
greatly depends upon the men in charge. 


Table IV.— Water Consumption. 


Water per B.H.P.-hour 


—— 


e- 


Maker and в.н.р. Fucl. Il. be required to cover the cost of similar work in connection with steam 
E 2 (gc ions). plants, including the cost of cleaning, scaling and preparing boilers 

Benier, 14:59 ........ eee ‚ Anthracite ............ | 19.5 for inspection, repairs to feed pumps, and other auxiliary apparatus. 
еи: is P К 041 Generator only Indeed. as will be seen from the information given in the Table, one 
neve, dU e d os REM | 0-14 < Ө firm with an engine and producer of 120 н.в. capacity estimate that 
Koerting, 21-6 ............ NE^ € ....| 10:2 they save £7 per annum over the charges incurred for the upkeep of 
Tangve, 2087 ............ - ТЕРОР ОЕ | 0. "us Generator only the stcam plant previously in use. 
ERN о: pe ud Md 
Winterthur, 149-8 ......... Wk: MT € | 5-7 installing gas engines and suction gas producers, the author p 


decided not to take into aecount any approximate figure for the cost 
of space occupied. or for any special buildings erected for their special 
housing, owing to the very few instances that occur in practice when 
it becomes necessary to do otherwise than fit them up in some cornet 
of a factory already in existence. The prices indicated in Fig. 6 
include the cost of the engine, producer, pulley, water circulating 
tanks, piping (to what gas engines makers call * standard arrange- 
ment ° —that із, when the component parts are disposed within about 
20 ft. from one central point), foundation and builders’ work, and 
labour in erection. 


5 
2 
National, 184: e uS СА И. | 3-64 
Otto Deutz, 2 222 M83 on, Anthracite ие | T 15 


— e u eee — 
ae ee oe -————— —- 


Combined Costs s of Fuel, Oil and Labour.—Table V. shows a few of 
the actual w orking costs per hour of engines of various sizes, given in 
a large Table in the Paper. 

From this Table it can be claimed, without fear of contradiction, 
that suction gas engines and producers enable users of power to obtain 
the means of driving their factories at extremely low cost, and in 
these days of keen commercial competition it suggests that they шау 
well consider whether it would not be economical to instal gas power 
in preference to existing methods of power generation, which, al. 
though probably adequate as regards power, and reliable in everyday 
work, are interior to the gas power installation in respect to the whole | sidered average " fixings.” These prices are probably on the high 
of the working expenses attached to them side, but will be quite sufficiently correct for rough estimating purposes. 

eee eens 


As a basis, the ruling prices listed by two different makers have 
been p lotted, additions being made for the builders’ work and for 
labour, according to the authors experience of what may be con- 


__ Table У.—С ‘ombined Costs for Fuel, Ой and Atte ndanec. 


——— —————————á Е A EE "o = woo 


Fuel. | Labour, | Qi & Total 
Maker and H.P. User. Remarks. Р m fu Stores, | Pence 
К , Pence per per hour. 
per hour. | per hour. | aat. ре 
аи ет MMM—————————M — —————— С 
Campbell, 96. Martin & Co., Hull .................. Coke breeze ....... TS 6-9 0-41 130 
Campbell, 120 neret | Workington Bridge & Boiler Co. Coke screenings, at 88. ............ 0-05 0-065 14-65 
Campbell, TO чение Robb Bros., Birkenhead ......... Anthracite, at 30s; coke, at 3-84 1-1] 14-06 
175. 6d. ends, at 31a. 6d. | 
Campbell, {чо РӨ Locos edd ur G. E. Railway, Hunstanton ...... Anthracite, at 318. 6d. : ; carbon 8:75 Qs] 14% 
| (mixed) - and water | 
Tangye, биение Welwyn Water Worka ........ ee Anthracite at 248. sc... 2:0 0:153 | 283 
ал уе ӨЗ ынна ныш: ‚| Basingstoke Water Works.....,.... Anthracite, at average 30s. per 10-05 3.33 ra 
| ton; 95 tons 6 су. | 
Westinghouse, two 150 ...... a & Timmins ....... IM v» Anthracite, at 303. „а... 14-6 5:34 55-0 
Hornsby, 50 science F. B. Grant & Co., Teddington ... 82 weeks, 4,587 hours шлш. 2°22, су (0/002 74 
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It will be seen that from 150 to 50 в.н.р. the total cost is at the rate 
of about £7-5 to £8 per brake-horse-power. From 40 B.H.P. down- 
wards the rate per brake-horse-power increases, ranging from about 
£9 to £11-5 in the smallest sizes. 


Comparison with Diesel Engines.—There is no doubt that the Diesel 
engine, as made by firms possessing wide experience in their design 
and operation, permits a nearer approach to the ideal efficiency with 
regard to the conversion of heat units available into work than any 
other motor yet produced. Repeated tests have shown that as 
much as 42 per cent of the total heat value of the fuel is represented 
by the work performed upon the piston of the engine as recorded by 
the indicator, whereas the equivalent of à consumption of 0-7 lb. of 
anthracite per brake horse-power-hour with a combination of gas 
engine and suction gas producer would represent a thermal efficiency 
on the indicated-horse-power basis of but 31 per cent. 

The consumption of liquid fuel per brake-horse-power with 2 Diesel 
engine is usually at the rate of 0-45 lb. per hour. The price of the oil 
fluctuates according to the ruling market prices, and for the present 
purposes can be fixed at 503. per ton. At this rate, the cost per brake- 
horse-power-hour is about 0:124 

Upon the basis of 0-7 №. of anthracite per brakc-horse-power-hour 
at 303. per ton, the cost of fuel for the suction gas plantis 0-11254. It 
will be seen, therefore, that as far 23 fuel cost alone is concerned, there 
is not very much to choose between the Diesel and suction gas engines, 
and the decision to instal the one or the other must rest upon other 
considerations. Опе very serious consideration, to the disadvantage 
of the Diesel engine, is the matter of capita! outlay, involving, as this 
does, not only increased annual standing charges for interest on the 
sums expended beyond the relative cost of a suction gas installation 
of equal power, but also the allowance for depreciation must be in- 
creased in proportion. 


Brake Horse-pouer. 
2 


Шири 
800 


20) 400 6CO0 1,002 1,200 
Pounds Sterling, 
Fic. 6.—CAPITAL OUTLAY, INCLUDING ENGINE PRODUCER, PIPES AND 
ACCESSORIES, FOUNDATIONS AND ERECTION, 


There is no warrant for 5 genera! assumption of superiority, as far 
ав total costs of running are concerned, in favour of either one or the 
other motor; but in few factories is а skilled engincer not required 
by the typo of industrial machinery, so it will not be seriously 
challenged tht in that factory there is no room for a Diesel engine. 


Comparison with Semi-s'ationary Steam Engines.—NSemi-sta- 
tionary steam engines combined with a high-pressure boiler with 
superheater, jet condenser, with two-stage or compound expansion, 
have come to the front during recent years. From test results, it has 
been found that under full loads the consumption of fue! per brake- 
horse-power-hour has been brought to the low figure of approxi- 
mately 1 Ib. of coal, and this being so, the steam engine has been able 
to show to much better advantage than ever before in competition 
with the suction gas engine. 

From the circumstances inseparable from steam generation, how- 
ever, this remarkably low consumption cannot be maintained in 
actual operation with th» same continuity as, from the Tables pre- 
sented in this Paper, has been proved to be existent with the gas 
power plant. This is due to the gradual formation of scale within 
the boiler, the sooting up of the superheating tubes by the flue gases, 
and the general lessening of efficiency, only to be restored by frequent 
periodica! cleaning and overhaul. | | 

In the latest designs of semi-stationary engines special attention 
has been given to accessibility of the boiler tubes and to the super- 
heater, to enable the necessary cleaning to be carried out with tho- 
roughness and despatch; but from the point of view of the gas engine 
builder, this only accentuates the inherent defects of the steam plant. 
With a gas engine there is no excessive temperature or high pressure 


in any part of the apparatus other than within the engine cylinder, 
and then only for but a fraction of a second. This in itself is no slight 
recommendation. 

А further advantage in favour of the suction gas engine and pro- 
ducer is that with the latter the attendant can be engaged in other 
work throughout the factory, and need give only occasional inspec- 
tion when fucl charging at long intervals. With the steam plant, & 
man has to be constantly in attendance to keep the fire going, while 
it is well known that the manner in which the stoking is carried out 
frequently affects the fuel consumption by as much as 15 to 20 
per cent. 

When it is remembered that for the best resulta to be maintained 
it is advisable to adopt some system of water softening апа purifica- 
tion, and that the cost of the whole equipment is thereby increased 
far beyond the cost of the gas power plant, it will be recognised that 
the advantages of the latter are still further emphasised. Especially 
is this so when the engine is required to deal with a load much above 
or below tho rated power of the plant, or for unsteady and widely 
varying outputs. In the one case the economical limits of condens- 
ing steam engines are sharply defined, while the liability of sudden 
fluctuation of load must involve some waste of fuel due to the blowing 
off of excess steam from the safety valves, due to the natural anxiety 
of the stoker to have his plant ready for any emergency. 


THE ELECTRICAL CONDUCTIVITY OF LIGHT ALU- 
MINIUM ALLOYS." 


BY PROF. ERNEST WILSON. 


The physical properties of certain light aluminium alloys have 
formed the subject of several communications,f and, as stated 
therein, à specimen of cach alloy has been placed on the roof of 
King's College, London, in order to investigate tho influence of 
exposure upon electrical conductivity. Another light alloy of 
aluminium known as “* Duralumin " has recently been added, and 
th» result of exposure will be duly investigated, but for the moment 
only certain of its electrical properties are dealt with in this Paper. 
All th» specimens are in the form of wire 0-126 in. (3-2 mm.) diameter. 
The results are sct forth in the following table. 


Copper.—It his been pointed out that the deterioration of tho 
copper series increases with the percentage of copper. . Specimen №. 
15 contains 2.6] per cent. copper, and has so far corroded that it 
broke when being bent into a loop for attachment to th» bridge. For 
this reason tho percentage increase found in 1908 has been inserted 
in the table. Specimen No. 14 has also corroded, but not to this 
extent of No. 15. Alloying commercial aluminium with copper 
alone is not to be recommended, except in very small quantity. 


Copper- Manganese.— lt is interesting to note that specimen No. 23, 
containing 1-78 per cent. manganese, his not seriously deteriorated 
during 10 years’ exposure. It has a fairly high breaking load of 
35,009 Ib. 


Copper-Nickel.—Specimen No. 22 is remarkable in that it has a 
small temperature coefficient and а breaking load of 45,900 lb. Its 
resistance has increased to the extent of 18-7 per cent. in 10 years. 


Duralumin.—This alloy is stated? to coittain about $ per cent. 
magnesium, 3} to 5} per cent. copper, 4 to ү per cent. manganese. 
It has recently attracted attention in that a breaking load of about 
90,000 lb. can be obtained if desired, according to treatment. The 
specimen No. 26 used in those tests is the B quality, and has а break- 
ing load of about 67,000 lb. (30 tons), and from 12 to 15 per cent. 
elongation. Аз received, specimen 26 has a specific resistance at 
15°С. of 5:35 x 10-9 ohms. И has a length of about 76ft., and was 
wound on à wooden drum 12 in. diameter before placing in an oil 
bath for temperature coefficient experiments. During the first heat 
to 110°C. th? figures given in the table (specimen No. 26) were 
obtained, and it is interesting to note that the temperature coefficient 
is almost exactly the same as th» copper-nickel alloy No. 22. The 
effect of the first heat to 110°C. has been to lower th» specifie resis- 
tance by about 1:3 per cent., but subsequent heating to the same 
maximum has had practically no further effect. This alloy becomes 


Reports, 1901, 1902, 1903, 1994, 1903. ‘THe ELECTRICIAN, Vol. XLVIIL, 
pp. 387, 389; Vol. XLIX., р. 863; Vol. LL, р. 898 ; Vol. LIL, p. 752; 
Vol. LXI., p. 837. “Journal” of the Society of Arts, December 13, 1901, 
$ Value found in 1908. | | 
$ See “ American Machinist,” April 8, 1911, p. 516. 
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а] : | | 

SB Average tem- | Percentage increase Per- Limit р 

Aivas ү ы? perature of electrical resistance | €€ntage of  , Breaking 

No. of = | E coefficient per taken on value in EXPO elasticity load 
аре. it 10. 1°C. between 1901 at 15°C. EM in lbs. | M Ibs. 
men. before. ———— ————— | ирет square T PP 
| | expo- C and 0°C and ИНЕШ poU шо pe 

Si. | Fe. | Cu. Ni. | Mn. | Zn. | Mg. | sureand | 50°С, | 100°C. | during , during стояв- | even, section 

| | | heating. per NE cent. О. 1901-1911.) section, | Section. 

Е ЕЕЕ ИДЕЕН EDEN COSE ee == етт MM 

16 10-31 10:37 011 E 2-92 0334 | 0318 | 15 6-1 0-177 | 19.500 ^ 26.40 
4 |038 | 0:95 ' 0-16  ... 2-88 0-341 | 0-324 4-8 ТЛ 0-900 | 17,900 257% 
13 | 0:38 | 0-25 | L5 | 3-34 0-295 | 0-983 | 625 , 13-7 0-194 | 32,500 39,000 
14 [040 | 0-31 | 1-86 | | | | 325 | 0302 | 0303 | 79 21:0 0-183 ' 32,500 | 40,000 
15 1040 |040 | 261 , .. Г... EZ | 3:34 0:311 | 0-296 | 115 24-31 0-186 S40 43,500 
1 | 0-38 | 0-22 | 0-17 | 962 ` 286 — ! 0-369 | 0-357 7-1 12-6 0-286 | 23,600 . 28.100 
2 |043 | 0-28 | 0-30 1:20 | 2-04 0-346 | 0-320 5-8 10-8 0-171 | 20,300 30.500 
6 |043 | 0:39 | 0-09 ` . | 208 | 3-07 0.319 | 0-325 4:2 10-8 0-171 | 20,700 | 26,00 

7 | 0:37 | 0-25 | 0-05 | 0-75 " 3-05 0-328 | 0-320 3-7 7-4 0189 | 20,300 , 297 
8 |035 |029 | 009 | 149 |... |... 3:24 0:337 | 0:320 43 8-8 0.237 | 23,000 | 33,700 
20 |037 |110 | 0-06 | 2:25 ‚|.|. | 38 | 0335 | 0329 2-05 9-9 0-189 | 20,300 | 38,000 
24 |035 |116 | 009 |... | pu | 297 | 0:305 | 0357 | 17 93 | 0194 | 20,300 31,300 
з |037 | 0-28 |059)... | | 0-59 306 7 0327 | 0306 | 47 6:8 0-180 — 22,300 , 30.000 
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interesting to see the effect which exposure will have upon the elec- 
trical rexistance of this allov, for which purpose it is suspended with 
the other specimens on the roof of King's College, London. 

It is unfortunate that if tested for breaking load the samples would 
be rendered useless for further exposure tests, as they are none too 
long at present. The author, however, feels sure that alloying com- 
mercial aluminium with certain materials, for example manganese, 
in proper proportions will have a beneficial effect upon durability 
as well upon tensile strength. 


Rail-less Trolley Traction.— An interesting report upon the working 
of the rail-less trolley system of trection at Bradford has been pre- 
pared for the Tramways Committee ру the tramways manager, 
Mr. С. J. Spencer. 

A sail-less trolley service was commenced in June along Sticker-lane 
between Laisterdyke and. Dudley-hill, linking up two of the routes from 
the city. Mr. Spencer, who had been requested to consider what dis- 
tricts might be profitably served by an installation of the system, states 
that from an engineering and operating point of view the rail-less trolley 
system has been an unqualified success. No serious difficulties of any 
sort have cropped up on the Laisterdyke-Dudley-hill experimental 
section, such as might have reasonably been expected in connection with 
a new installation. From the traffic revenue point of view the returns 
are not quite up to anticipations. They had no experience of the traflic 
value of a eross-town route in Bradford, and Mr. Spencer is surprised to 
find that instead of a 10 to 20 minutes’ service being required for the 
district a 15 to 30 minutes’ service seemed to be ample to meet normal 
requirements. The route was very short and hardly served a sufticiently 
wide area to test fairly the гаће possibilities of the district. In all pro- 
bability the traflic revenue will improve very considerably when the route 
is extended, with suitable overlapping stages. Mr. Spencer recommends 
several extensions of the system within the city. making up a total route 
mileage recommended of 9 miles 13 yds., and costing about £13,500 for 
street equipment. Assuming an average service of 15 minutes, 12 cars 
would be required, including spares, at an estimated cost of £9,000, and 

depót accommodation would cost £4,000. The total amount of capital 
required, therefore, would be £26,500, and the annual charges would be 

‚2,247. 

The Tramways Committee have adopted the report and have added {о 
the proposed routes one of a distance of about 2 miles... In connection 
with this Mr. Spencer reported that it would undoubtedly be a suitable 
route if arrangements could: be made with certain authorities outside 
Bradford. The Committee have also decided to confer with the Bingley 
local authority in regard to tramway facilities in the Bingley district. 
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LEGAL INTELLIGENCE. 


Electricity Generating Station Regulations, 


At Jarrow, on 7th inst., Palmer's Shipbuilding & Iron Со, were sum: 
moned for having committed a breach of the Home Office Regulations 
for the Use of Electricity in Factories and Workshops. | 

Mr. W. B. LavpEn, H.M. Inspector, said. regulation 21 provided 
that where necessary, t^ prevent danger by metal becoming charged. 
earthing or some other method of protection should be adopted. On 
July 7 à man named Byers, a driller, while using a radial drilling 
machine on a steel plate, received a fatal electric shock, and two other 
men received shocks in trying to get him away from the tool Tu 
whole plate had become charged through a puncture in the cable, but 
if it had been earthed that would not have been possible. No stops had 
been taken to meet the regulations, although the machine had heen 
erected two months, 

The offence was admitted, and ALFRED Baker, foreman electrician. 
said that the drill and other machines which were not earthed had been 
erected, while he was away, by his assistant, but earthing was such an 
elementary precaution he had not thought it necessary to see that It had 
been done. He should have done s». 

A fine of £10 was imposed. 


Coal Mines Regulations. 


At th» Manchester County Police Court on Thuraday last week, 4 
haulage lad named Fred Beresford. employed by the Clifton & Kearsl^y 
Colliery Со. at their Newtown No. 2 pit. at Clifton, was chare:d with 
having committed a breach of the special rules under the Coal Mines 
Regulation. Act. 

For the prosecution it was stated that the offence with which defendant 
was charged was that he had interfered with the electric cable whieh ran 
along one side of the main haulage road. Оп the evening of Aug. Ha 
hammer was found on the top of a girder, and it was alle, >d that defen- 
dant had acted in such а way as to make both the girder and the A 
“alive with electricity." Anyone who happened to раз under the 
girder would b» liable to get an electric shock from current at 220 volts. 
Last year there мего four deaths in this country by miners receiving 
shocks from current at 200 to 250 volts. Another serious matter Wi 
that at the time of te discovery tho lives of between 400 and 200 pu 
were endang-red, as if any sparks had flown and come into contact wif 
the dust in th» pit an explosion might have taken place. А “dil 

Defendant, when asked whether he had anything to say, said he C 
not doit." The magistrates fined him 10s., and costs. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


-oe amm 
MUNICIP AI { FOREIGN & GENERAL NOTES. Hawes (Yorks).—4 meeting of the parish electors has approved à 
proposed agreement with Mr. E. Chapman for the electrie lighting 
| NOTES of the streets for 20s. per annum. 
Armadale (N.B.).—Mr. Geo. Balfour has intimeted that he will Herne Bay.—The Board of Trade have deferred the question of the 
apply for a provisional electric lighting order. revocation of the provisional order for 12 months. A publie meeting 
ТИ ПНВ Council hove resli TE of ratepayers is to be held to discuss the steps to be taken to earry out 
p | е Council have sealed an agreement with | the terms of the order. 


Dr. J. W. Purves, for the public electric light for £49 a year for se ven 
| n . . | : uh . М7, VV ? 1 А) a у 
years. Current will be aveilable in three months and the scheme will , Holmfir th (Yorks.; А ratepayers’ meeting has approved of the 
Council's electricity supply scheme. 


be completed in nine months. , 

Brighton.—The Council decided on Thursday lest that. before Kilsyth (N.B.).—The Council have been notified by a London 
adopting the report of the borough electrical engineer, Mr. John | Company of its intention to apply for a provisional electric lighting 
Christie, recommending reductions of charges for electrical energy, | Order 
abolition of meter rents, &c. (referred to in our lest issue), a report Leigh (Lanes.)—Sanction has been received to а loan of £5.300 for 
be obtained from the Borough Accountant as to the financial effect | additional generating plant. 

Llanelly.—The demand for electrical energy for power and lighting 


of the proposals. 
1 1 ` *(» « у ‘ a Ч M Ц , * . "t . . 
Burnham.—The Council have resolved to apply for à prov isional is increasing very repidily and edditions! plant is being put down by 
the company. The Pemberton tinplate works are being electrically 


electric lighting order. 
Cotton Mill Driving.— The firm who recently took over the Norfolk- | driven, and a scheme is being prepared to use electricity throughout 
the Copper Works. 


street Rink, Darwen, have put in about 70 looms and the machinery 
National Electrical Manufacturers’ Association (Inc.).— The pro- 


і s being driven by electric motors. 
. * Y Y . . ° „ . 
Dover.—The borough electrical engineer (Mr. Г. W. Woodman) posals for the reorganisation of the work of this association have now 
been successfully earried through and will shortly be put into effect. 


has been authorised to prepsre a report upon the question of pro- 
viding =dequate con! store ge fzcilities, They include alteration of title of the association (which will in future 
Electric Stoking Plant for Gas Works..—On Мопагу Perth Council | be known as “ The British Electrical and Allied Manufacturers’ Associa- 
adopted a recommendation to adopt electric stoking plant at the | tien (Ine.)”), appointment of a new secretary (vice Mr. F. О. B. Hawes, 
local gès works at en estimate cost of 63.900. | re signed) and of a larger working stuff, leasing of offices in a central 
pue у UE "P | position and certain necessary amendments of the constitution, including 
Exhibitions.— The loth Internationel Motor Exhibition will be | the revision of qualitications for members, associate members and 
held at Olympia, London. from Nov. 3 to И. Particulars from the | associates, &e. The new secretary of the association is Mr. D. N. Dunlop. 
Society of Motor Manufacturers & Troders, Maxwell House, Arundel- | sales manager of the British Westinghouse Company supply department, 
street, London, W.C. manager of the publishing department and superintendent of the printing 
An International Smoke Abstement Exhibition will be held at the | bureau, at Trafford Park, Manchester. Mr. Dunlop was unanimously 
Royal Agricultural Hall, London, from March 23 to April 4. 1912. elected secretary at the meeting of the Council on 7th inst., and has been 


Particulars from Mr. F. W. Bridges, Balfour House. Finsbury- empowered as from that date to begin the reorganisatian of the associa- 
pavement, London, E.C i tion. Mr. Dunlop's appointment dates from Jan. 1, 1912. 
ге > in, B.C. 


. E „ * E » ут“ = М у " . i TM ve r ‹ 
The Baku branch of the Imperial Russian Technical Society іх Nelson.— The agreement with Colne & Trawden Light Reilway Co, 


organising an international engineering exhibition zt Baku (Russia) | for through running between Nelson Centre and Laneshawbridge 
in April next. ond Trewden has been continued for six months further, and two 


T ‹ Traw ! ооч" 
Among the chief exhibits will be electric motors, internal combustion | new cars are to be purchased for the Colne and Trawden light railway. 
ie о c D ERE m AM оошо Penmaenmawr.—The whole of the promenade. about a mile in 
еацееа тапуау charges trom atoum to аки Nave been arranged for . : М ы 
TM : | . ; ength. is now illumineted electrically. 
the exhibits, and at the close these will be returned. freight free to length, is now : M 
Batoum, whence there are regular sailings to England. No duty is Presentation.—On his marriage, Mr. W. F. Rathbone has been 
payable on the exhibition goods entering Russia, The exhibition will | presented by the Norwich staff of the National Telephone Co. with 
remain open for six weeks. Dr. P. Dvorkovitz, 1, Broad-street- place, | fish knives, and a case of fish carvers and serviette rings, and by the 
IU E.C., is the official honorary representative of the exhibition in Tunbridge Wells staff with a silver tea kettle and suger tongs. 
,ngland. - | | 
' ; : | . Sheffleld.— Various extensions of mains. estimated to cost about 
—The С ‘il have considered a report from the Public : | | vl | 
Farnham. ut Council ve шыш | му, | £500, are to be carried out end tenders are to be invited for a new 
Works Committee on a proposal to substitute suction gas plant for кеде Doer 
steam power at the sewage pumping station. | A a 3 | | 
The Farnham Gas and Electricity Co. recently offered to supply motors Small Power and Model Engineering Exhibition.—The third exhi- 
bition of small power engineering appliances, models and scientific 
spporetus. organised by the proprietors of ^* The Model Engineer,” 


and electric current for sewage pumping and it has been decided that, 
provided the company reduce their terms from £240 to £210 per annum 

will be held et the В.Н. Hall, Vincent-square, Westminster, London. 
S.W., from Oct. 13 to 21. 


(the estimated annual cost of a suction gas plant) and provided an agree- 
ment with the company for a term of 10 years сап be satisfactorily ar- 

A feature will be a completely equipped model engineering workshop 
n which demonstrations of metal working processes and small engine 


ranged, the Council will adopt electric pumping. 
Forthcoming Books.— Messrs. S. Rentell & Co. will shortly publish | 
building will be given. Particulars from 26-29, Poppin’s-court. Fleet- 

. street, London, Е.С. 


a new book by Mr. W. Perren Maycock. entitled `* Small Switches, 
Swansea.— At the end of August there were 2.137 consumers of 


ete., and their Circuits.” 
* The Electrician’? Company will have ready next week Mr. 

the electricity supply department (an increase of 63). and the equiva- 

lent of 28,750 32-watt lamps was connected. 


H. H. Broughton's great book, “ Electric Cranes end Hoists: their 
Design. Construction and Application." — Price 25s. nett ; postage 


9d. U.K., 1x. 8d. abroad. 
The book is the first volume of a complete manual on lifting and 


hauling machinery, and it deals in а comprehensive manner with the 
design. construction and application of electrically-driven cranes. 

Glasgow.—The Tramways Committce have further considered the 
tramway extension schemes which at the last meeting of the Council 
were held over for а week. А stetement was submitted by the 
manager (Mr. J. Dalrymple) showing the probable cost of the various 
schemes, which had been recommended. It was decided to revive 
the scheme for the extension of the line from Baillieston to Coat- 
bridge. 


х . . - ^05 
Torquay.— The Council have received sanction to 2 loan of £5.250 


for additional plant at the electricity works, the period for reps vment 
being 17 years. | 
Wimbledon.—The Council has received sanctions to а loan of 
£2.993 for h.t. mains, £3.600 for Lt. mains and house services, and 
£110 for meters. The L.G. Board have deferred their decision as 
to £750 for sub-stations and transformers. | 
Marriage.— The marriage took place on Sept. 7 of EN. 
Gray, manager of Keighley Corporation tram ways, ш Т ое 
Rhodes, eldest daughter of the Mayor of the borough, АЮУ сез, 
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COLONIAL AND FOREIGN NOTES. 


Angola (West Africa).—4A Consular report states thet the Lobito, 
Benguella & Catumbella Electric Light & Power Co., formed to 
supply the three townships and surrounding districts with electric 
light and power, is а British company, and the consulting engineers 
are Sir Douglas Fox & Partners. The contractors for the generating 
plant are Messrs. Johnson & Phillips. 

The falls on the Catumbella river, 3 miles {гот Catumbella Town, are 
being utilised. А dam is being constructed which will give a minimum 
of 4,000 в.н.р. at the driest period of the year. The present power-house 
will have a capacity of 1.800 в.н.р., of which 900 в.н.р. is now being in- 
stalled. The work is well advanced. АП the materials for the work 
have been brought from the United Kingdom and landed at Lobito, from 
which place they are distributed over the Benguella Railway. | Overhead 
transmission lines (carrying three-phase current at 20.000 volts) are taken 
to Catumbella (3 miles) and from there to Lobito (8 miles) and Benguella 
(14 miles). The lines consist of copper wires attached to porcelain insu- 
lators on steel poles. The town of Catumbella (which embraces Lobito) 
undertakes to use 300 lights (from 16 to 32 с.р. each) for street lighting 
in Catumbella and 100 in Lobito. The town of Benguella will use 1.000 
lights for street lighting. The demand for private lighting in Catumbella 
and Benguella is considerable, as the business houses are busy and pros- 
регоиз, and the only form of illuminant at present is oil, except for a few 
acetylene gas plants. There is also likely to be a considerable demand 
for power for irrigation. At Lobito the railway company will probably 
require a considerable amount of energy both for light and power. For 
the present, provision is being made for : Catumbella, 150 B.H.P. : Lobito, 
]50 в.н.г. ; Benguella, 300 B.H.P. 

Work was begun in connection with the Lobito electric lighting con- 
cession in May. 1910. In May, 1911, about one-half of the river had been 
dammed and sluice gates erected. 1t is probable that all will be running 
order by the end of this year. Poles have been erected at Benguella, 
Catumbella and Lobito. 

Amongst the works projected for St. Thomé for the current year is the 
supply of electricity for ligating and power. 


Australasia,— The “Australian Mining Standard” says the 
electric lighting plant at Euroa (Victoria) was recently started. This 
is all British, and consists of an 81 н.Р. suction gas engine, a 44 kw. 
generator and a storage battery. The price for current is 8d. per 
unit for lighting and 4d. for power. 

The Australian General Electric Co. have entered into a contract for 
the erection of a 1,000 kw. plant for supply of energy at the Victorian 
State coal mine (Victoria). 

The Supply Bill recently passed by New South Wales Parliament 
provides for expenditure of £1,300,000 on railways and tramways, 
£15,000 towards.cost of Moree-Mungindi railway. nnd £10,000 for tram- 
way construction. 

Redfern (N.S.W.) Council have agreed to sell their electric generating 
plant to Sydney Council for £20,000. | 

Drummoyne (N.S.W.) Council have accepted. the offer of Sydney 
Council for supply of electrical energy for lighting and power. 

The Agent-General for Tasmania (Sir John McCall) recently stated at 
an interview that in order to provide cheap power for the iron mines of the 
northern area of Tasmania, the waters of the Great Lake are to be tapped. 
The first proposal is to put down turbines of 20,000 ».r,— Nearly half 
this power will be utilised at North-West Bay, near Hobart, where it is 
proposed to erect metallurgical works to deal with refractory ores from 
the north coast of Tasmania, and probably also from Broken НШ 
(N.S.W.) 

Austria-Hungary.—The Allgemeine | Oesterreichisch-Ungarische 
Gaggesellschaft Ваз purchased the Mödling раз works and has offered 
to establish electricity works, and to construct an electric tramway 
either direct to Vienna or to Wiener Neudorf to join the Vienna- 
Baden line. The communal authorities have appointed a committee 
to eonsider the matter. 

Railless trolley cars are to bo run from Müylitz through the northern 
Moravian towns of Meedl, Neustadt, Aussee and Mürau. 

A svndicate has been formed to carry out the project for the equipment 
of hydro-electric works on the Danube, near Prossburg, with a capacity 
of 70.000 н.р. Dr. M. Hoor-Pempis, of Buda Pest, is one of the promoters. 

Japan.—. report by the acting commercial attaché of the British 
Embassy. Tokio. shows that Japanese imports of mechinery т 1910 
were of the value of £1.606,700. decrease £465.800 compared with 


1909. 

Tae machinery included dynamos and motors £123,300. (compared 
with £184,400 in 1909), other electrical machinery £100,400 (against 
£121,800), lifting machines 433.300 (8139.00). steam boilers £49,508 
(593.200). steam engines £61,800 (£72,000), gas. oil and hot air engines 
£53,200 (£39,100). pumping machines £52.900 (£45,100), steam turbines 
£15,200 (£23.700). mining machinery £10,400 (£7.800). and telephones 
£30,300 (£12.200). Of the £1.600,700 worth of machinery the following 
were the contributions of the countries mentioned: United Kingdom 
£954.500 (51.409.000). U.S.A.. £370,500. (£382.900). Germany £237,800 
(6252.5). France £9,800 (£12,000), other countries £34,100 (£16,100). 

The gradual improvement in trade in 1910 had not been in existence 
long enough by the end of the year to affect the amount of the annual 
import, but to judge from the amount of capital invested in new and the 
extension of old industrial concerns during the ycar the prospects of 
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the machinery business for the coming year are comparatively гову. 
Other factors conducing towards the same end were the organisation of a 
large hydro-electric power scheme and preparations for establishing two 
or three more similar undertakings ; also the passing by the Dict of a bill 
for subsidising light railways. The alteration of the tariff which took 
place in July caused orders to be placed for machinery to be delivered 
before the new tariff came into force. An interesting feature has been 
the increase in the use of gis engines. Factories, small municipal electric 
light undertakings and similar enterprises have recently begun to instal 
suction gas plants for the generation of power where water-power is 
unavailable, as gas is found cheaper than steam or oil. At the end of 
the year the Imperial Government Railway Board made a contract with 
a British firm for the erection of gas-driven electricity works. Speaking 
generally, gas engines imported are chiefly of British manufacture. 

"пе import of telephones represents chietly desk and office telephones. 
The telephone service is a Government undertaking, and the authorities 
have not been able to keep pace with the large number of applications 
for installations which are continually being received. At the end of 
the year there мего 128.000 telephones in operation throughout the 
country and 66,000 applicants waiting to be supplied. The Government 
obtains telephones from two factories in Tokio, one of which is a Japanese 
and the other a joint American-Japanese concern. Telephone cables are 
imported, but doubtless an attempt will soon be made to manufacture 
them in Japan. It is feared that the alteration of the tariff from an 
ad val. to a specific basis as regards most kinds of machinery will exercise 
rather an unfavourable influence. 

It is stated that the Government have authorised Tokio municipality 
to take over the electric tramways of the city as from Aug. 1. It is 
proposed to abolish 13 or 14 miles of the existing lines and to construct 
five new lines, three of which were especially ordered by the Govern. 
ment to be completed by July ЗЕ, 1916. Ап endeavour is to be made to 
finish the whole of the lines by the end of 1914. The municipal 
authorities propose to build about 500 new cara. It is stated that the 
change has caused a great deal of discussion in municipal and political 
circles as it is thought that it will be but the beginning of the wholesale 
municipalisation of tramway, electric lighting and рав supply undertak- 
ings. lt is stated that electric lighting will be the first to be transferred 
to the city, for the Tokio electric tramways have their own electric light- 
ing department, which the city will now have to maintain. Strong public 
feeling was aroused against the change, for there scemed a general fear 
that the practical result would be a raising of the fares. 


Russia.— Archangel municipal authorities are raising a loan of 
1,000,000 roubles (about £105,000) for the construction of an electric 
tramway, the erection of electricity works, &c. 


Spain.—4 recent U.S.A. Cnsular report оп the trade of this 
country says :— 

There is а brisk demand at Valencia for dynamos, motora and all kinds 
of electrical supplies, as well as for pumps of 2 H.P. to 12 n.r. The 
available electrical energy in the district has been recently increased by 
an additional 6,000 н.г., making in all about 13,000 H.P., in consequence 
of which the demand for every class of machinery workable by electricity 
is rapidly advancing. Pumps. motors and dynamos are made in the 
country, but some are still imported. The trade is worked through 
agencies at Barcelona or Madrid, as there are no wholesale merchants oF 
importing jobbers at Valencia. The Thomson-Houston and the Siemens- 
Halske Co.s have established branch houses at Valencia. There are 
three classes of local agents, but in no case does the agent bear any of the 
initial expense, and it is owing to this difliculty, together with the fact 
that provincial dealers are used to buying from travelling salesmen from 
Barcelona or Madrid and not to importing direct, that probably 90 per 
cent. of all foreign exporters doing business in Spain have either appoint 
general agents ог have opened branch houses at one of the two erties 
mentioned. 

Imports at Bilhao in 1910 included 42 tons of electrical machinery and 
fittings from the United Kingdom out of a total of 284 tons, an tnerca e 
on former years, but, consisting principally of purchases by а Britis 
mining company. mE 

A Consular report from San Sebastian states that an electric line 15. 
course of construction from San Sebastian to Hendaye (the frontier 
town) and is expected to be ready for traffic by June. 1912. A tramway? 
being constructed from the important town of Tolosa to the frontier, 
tuking in all the towns and villages on the way. Very little of the 
material employed in these enterprises is of British origin. Belgians an 
Germans appear to monopolise this trade, cheapness heing the strong 
point. 


Sweden.—A Consular report from the Gothenburg District states 
that in 1910 there уаз an important increase in the amount of water- 
power made available. 

2] hydro-electric installations have been completed. 20 are p iue 
Installations, varying from 300 н.р. to the Stora Kopparbergs Вега 
Aktiebolag’s station at Bullerforsen with 24.000 н.р. and the Sydsvenska 
Kraftaktiebolaget’s last two stations of 10,000 n.r. The Trollhättan 
installation (40,099 н.р.), is the largest of them all. In addition. five 
installations, totalling 7,650 н.р., were rebuilt during the year. ч 
building seven privato water-power installations with a total of 63.00) H-P 
and the installation by the State at Porjus (50.090 н.р.). also commence 
during the year, will raise the total horae-power at the stations building 
to 115,000. | 

А report from Halenstad says the great power plant on the Lagan River 
was opened by the King on Sept. 17. An extension has already been 
decided upon. 


in 
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At Helsingborg one of the older harbour basins has been extended and 
partially rebuilt, and electric cranes for discharging cargoes of coal and 


minerals will be erected. 
Plans have been adopted for the erection of electrical works at Ystad, 
which are ex pected to be completed in the course of next year. 


Wireless Telegraph Notes.—A report from Boston, U.S.A., is to 
the effect that a wireless telegraph station, to be established at 
Charlestown Navy Yard. will be the most important and most power- 
ful official station of the U.S. Government on the Atlantic Cost. 
and will ene ble the shores of the entire North Atlantic Ocean to be 
in intercommunication, from the north coast of Ireland to the Carib- 
bean Sea; 3.200 miles is the distance given. Coast shipping from 
above Newfoundland to south of the Gulf of Mexico will be in touch 
with Boston. 

Travellers via Cope Horn will learn with interest that a powerful 
installation of wireless telegraphy is to be erected. near Port Stanley 
in the Falkland Islands. the point usually made by vessels which 
meet with difficulties on this route. The station will be capable of 
communicating as far as Monte Video. 

The following hails from Los Angeles, in California: Mr. Peard is 
editor of the *'Ifera!'d," and he was recently holiday. making at 
Avalon. А wireless message was sent to him which was intercepted 
by some amateur wireles; operators (who, by the way. abound in 
the United States). These amateurs got the message and forthwith 
took it to Mr. Earl, who is editor of the rival ** Tribune." Mr, Earl 
published the message without asking questions, It appears that 
the message originated with General Otis, who had been conducting 
a newspaper war with tho © Tribune." The General had Mr. Earl 
arrested for having * stolen" his message. A novel legal point im- 
mediately arose as to whether messages sent through the air, where 
they can be read by anyone and evervone possessing à receiver, 
could be called private or be copyrighted. As the message was sent 
by a private person the State is not a party to this interesting legal 
duel. In the meantime Mr. Earl is out on bail, and newspaper folk 
are watching the sequel with considerable interest. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—The accounts of the electricity department for the 
year ended July 31 last show that the total capital expenditure is 
£373,375, of which £73.587 has been repaid. 

Revenue was £21.20], gross profit £26,352. After meeting capital 
charges, £1,984 has been carried. to reserve. Units generated were 
7,094,900 (against 6.116.276 in previous year). supplied to private con- 
sumers 3.297.727 (3.141.749), for publie lighting 281,325 (291.435). for 
Corporation. tramways 1,903,084. (1.856.089), for Suburban tramways 
140,000( 146.792). Fuel costs were 0-304. per unit sold (against 0:31d. 
works costs were (0.434. (0-204.), total costs (exclusive of capital charges) 
0.794. (0-NId.) 


Bath.— The accounts of the electricity department for the year 
ended March last. presented to the City Council last week. show 
revenue £20,435, and workingan‘ genera! expenses £10,718. 7s. The 
gross profit was £9,703. 123. 2d.. and the net deficit £616. 


Bridlington.-—The accounts of the electricity supply undertsking 
for the year ended March last show capitsl expenditure £41.547 
(increase £2,928), of which £6.199 hes been repaid. 

Revenue was £5.008 (against £5.508 in previous year), and working and 
general costs were £2,344 (compared with £2,710), and, after mecting 
capital charges and contributing £220 out of revenue for meters, £33 to 
machinery insurance account, &e., the net profit was £10,007 (against 
£437). Units generated were 444.443, supplied to public lamps 174.509 
and to private consumers 219.966. The maximum supply demanded 
was 922 kw. Coal cost was O-488d. per unit sold (against 0:073d.). and 
total working cost 1.4554. (against E831d.). 

Middlesbrough.—The accounts of the electric lighting department 
for the year ended. March last show capita! expenditure £116,658 
(increase £2.758). of which £31,227 has been redeemed, 

levenue was £19,852. total costs £9.668, net profit £2,079 (after 
providing for interest and redemption, interest and sinking fund 67,105). 
Works costs were ООЛ. рог unit sold (against O-SS89d. in previous year), 
total costs were 1-147d. (1.2194.) and interest and redemption of capital 
required ()-8434. (0-042d.). The total number of units sold was 2.021.886. 


Sheffleld.-—The annual report and eccounts of the tramways de- 
partment for the year ended March was submitted t» the Council on 
Wednesday. 

Total annual revenue was £323,008. (increase £20,606), including 
£316,738. 173. 4d. passenger traffic revenue. Working expenses. were 
£186,024. 103. 9d., and gross profit was £133,735. 7s. ТӨЯ. (increase 
£10,008. 3s. 2d.) The amount transferred for relef of rates 
(£26,541. 8s. 3d.) is the highest on record. 84.500,33]. passengers were 
carried and 7,618,383 car- miles vun. 

The Tramways Committe have considered the alternative routes sng- 
gested for the proposed Upperthorp» tramway, and after receiving the 
report of the general manager and surveyor, the committee re-aftirmed 


their previous decision recommending the construction of a tramway 
from Infirmary-road on the Hillsborough section along Albert-terrace. 
road and Oxford.street into Crookes Valley-road, there joining the Walk- 
ley route opposite Harcourt-road. 

At the meeting of the Corporation on Wednesday, Ald. Bennett sub- 
mitted the annual statement of accounts of the electric lighting depart- 
ment, and expressed satisfaction at the fact that the years working 
showed an improvement on the previous year of £5,452. The increased 
use of current for power represented an increase of 56 percent. He could 
not hope that the department would be able for some years to come to 
make any contribution to the rates, because, owing to the increased 
demand. they would have to incur additional capital expenditure. 

Councillor Near suggested that the electric light and tramway power 
stations should be connected by cable to provide against possible difti- 
culties owing to strikes. 

In replying to the discussion, Ald. BENNETT said he was unable to hold 
out any hope of a further reduction in price for shopkeepers. 


CEU E & o 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tenders are invited up to Nov. 21 for supply of one automatic or 
semi-automatic switchboard and equipment to the Postmaster- 
General's Department in WESTERN AUSTRALIA. Tender forms end 
specifieations may be obtained at the Commonwealth Offices, 72, 
Vietoria-street, London, S.W. See an advertisement. 

Tenders are invited up to Oct. 18 for the supp!y of 20 coin-in-the- 
slot attachments to the Postmaster-General’s Department in 
WESTERN AUSTRALIA. Specifications, forma of tender, &c., тлу be 
obtained at the Commonwealth Offico, 72. Vietoria-street, London, 
S.W. Seo advertisement. 

The Postmaster-General's Department in Sourn AUSTRALIA 
require tenders up to Oct. 25 for supply of eable and paper sleeves. 
Tender forms and specifications may be obtained from the Common- 
wealth Office, 72, Victoria-street, London, S.W. See also an 
advertisement. 

Tenders are invited by the City of MELBOURNE for the supply of 
8,000 yds. three inch fibre conduit, suitable for laying underground in 
concrete. and to be used for containing lead-covered cables. Specifi- 
cation, tender form and conditions of tender from the Agents for the 
City Council, Messrs. Mellwraith, MeEacharn & Со. Ppty. (Led.), 
Billiter-square-buildings. London, E.C.. to whom tenders by noon of 
Tuesday, Oct. 3. See also an advertisement. 

LospoN County Council require tenders by 11 a.m. Oct. 24 for 
supply of hand-power overhead crane, h.t. and Lt. esbles and switch. 
gear, &e., rotary converters and static transformers, for sub-stations, 
Specifications, &c., from the Clerk. 

MANCHESTER Markets Committee require tenders by Sept. 25 for 
supply and erection of electrical and mechanical plant and wiring at 
the cold air stores. Elm-street, Manchester. Specification from the 
Superintendent. 

MANCHESTER Electricity Committee require tenders by noon, 
Oct. 4, for supply and erection of a 4,000-~4,500 kw. low-pressure 
exhaust type turbo-slternator. Specification from the Secretary, 
Town Hall, Manchester. 

KEIGHLEY Council require tenders by Sept. 25 for supply and erec- 
tion of coal handling plant and water storage reservoir and pumps for 
the electricity department. Specification, &e., from the Borough 
Electrical Engineer. 

DURBAN (Natal) Corporation require tenders by Sept. 25 for supply 
of 6 miles of steel girder tram rails (05 lb. per yd.). with fish plates, 
bolts and nuts, tie bars and copper bonds, Speeiticztions from 
Messra, Webster, Steel & Co., London, E.C. 


Dover Guardians have accepted the tender of John Wright & Sons 
for supply of an indoor telephone at £16. 12s. 9d. The National 
Telephone Co. also tendered at £16. 15. 54. 


Hastines Guardians require tenders by Oct. 18 for the electric 
lighting of the workhouse premises, Ore. Hastings.  Spesification 
from Mr. S. Bumstead, 11. Wellington-sq.. Hastings. 

Bray (Ireland) Council require tenders by Sept. 19 for supply of 
2.509 yds. 7/18 S. W.G. concentric paper-insulated and lead-covered 
cable. 

WixNIPEG (Canada) municipality require tenders by Sept. 25 for 
fire apparatus, including 30 fire-alarm boxes — 5peeifications from 
the Chief of the Fire Department, Central Fire Station. Winnipeg. 

Tenders are invitod up to Sept. 26 for supply of telephone 
material and 30 miles of telephone cable, up to Oct. 2 for supply of 
10,000 porcelain insulators to Postmaster- General's department 
in TASMANIA, and up to Oct. 3 for the supply of 42 miles o 
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telephone cable to the Postmaster-General's department in Vic- 
TORIA. Tender forms and specifications at the Commonwealth 
Office, 72, Victoria-street, London, S.W. 

The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


DUNEDIN (N.Z.) Corporation require tenders Бу Nov. 1 for supply 
of (1) 500 в.н.Р. vertical type gas engine or Diesel oil engine, suitable 
for rope driving an гс. motor and d.c. generator; and (2) direct- 
coupled vertical type gas engine or Diesel oil engine and.d.c. generator 
(800 kw. at 550 volts) Specitieation st 73, Basingh:ll-street, 
London, E.C. 

TvrcEA (Roumania) municipality require tenders by Nov. 19 for 
electric lighting of the town. 


Tenders sre required for the erection and equipment of an electric 
power station at the port of VanNaA (Bulgaria). "Tenders to the 
Section des Finances of the Railways and Ports Department, Sofia, 
by 3 p.m. Sept. 30. 

Tenders are invited by the Municipal Council of PeLoras (Brazil) 
for a 40 years’ concession for the supply of electricity for power and 
lighting and the establishment and working of electric tramways. 
Tenders to Senhor Luiz M. da 5. Pennafiel, Intendencia Municipal, 
Pelotas, up to 1 p.m. Nov. 14. А deposit (about £300) is required 
with each tender, to be increased by the successful tenderer to 25,099 
milreis (about £1,670). Further particulars (in Portuguese) can be 
eeen by British contractors at 73, Basinghall-street, London, Е.С. 


The Municipal Council of ВОРАРЕЗТ, Hungary, require tenders for 
the manufacture and supply of plant for a steam-driven electrical 
generating station, including two groups of three-phase turbo- 
generators (5,000 kw. each), 10,000 volts 50 cycles, boiler equipment 
for mechanical output of 5,000 kw. with reserve, pipeline, central 
switching and accessory equipments, travelling crane for engine 
room and coal-conveying plant. Specifications, &с., сап be obtained 
at the Presidial Section of the Council, 9: IV., Varoshiz-utea 
16, IL 1, Budapest. Tenders by Il a.m. Sept. 30. 

Tenders will ba received at the Town Hall, SvzR1N, Russia, on 
Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. . 

Tenders will be received on Sept. 25 at the Central Military Tele- 
graphy Stores, Boul. de Letour-Maubourg,. Paris, for supply of 
1.500 kg. of 6-10 mm. bi-metsllie wire. 

Tenders will be received at the Itelen State Railwey offices ROME, 
on Sept. 26 for supply of tive crenes (one electric) and ол Oct. 3 for 


three eleetrie ere nes. 

Tenders will be received at the Town Hall. GRAZALEMA, Spain, on 
Sept. 29 for the town electric lighting for 20 years. 

Tenders will be received at the Ausirian State Railway Offices, 
Уплаен. on Sept. 19 for supply of s evlindries!) compressor with а.с, 
motor. &c. 

TENDERS RECEIVED AND ACCEPTED. 

The Great Eestern Railway Co. have placed an order with Royce 
Limited for 11 electric eypstens, 10 electric jib cranes and two elec- 
trical hoists eid spores for the company’s whorf and goods vard at 
Blackwall. 

Sheftield Council iive accepted the tender of the British Thomson- 
Houston Co. for supply of 50 К.С. Е, traction motors at £100 esch for 
the Tremweys Department. 

Melbourne Council have accepted the tender of the loc; clectric 
supply eomixyay for supplying current for cluster lamps. at 30s. exch 
per ennum, aad for tntslum lamps at 128. each. 

Worksop Council have accepted the tender of Nalder Broa & 
Thompson for switchboard instruments end thot of the Rhodes 
Motors ( Ltd.) for alterations to booster. 

Salford Council have aceepled the following tenders :-— 

Crompton & Co., d.c. generator for Ladywell Sanatorium, $139: 
Johnson & Phillips, wiring health and water offices, £124. with £12 for 
contingencies; Aiton & Co., са. discharge pipes for circulating water, £20. 

Dudley Council h» i accepted the tender of the Worthington Pump 
Co. (at £390) for addiiivas to the sir and circulating pumps of the 
condenser plant at the generating ststion. 

The tender of Falk. Stadelmann & Co. has been accepted by the 
Metropolitan Asylums Board for supply of metal filament lamps to 
Grove Hospital. 

Gateshead. & District Tramways Co. have placed an order with 
Chamberlain & Hookham for equipment of their cars with meters, 
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Wolverhampton Electricity Committee have accepted the follow- 
ing tenders :— 

Chloride Electrical Storage Co., 230 cell storage battery (£9,260) and 
also for the annual maintenance; Phoenix Dynamo Mfg. Co.. two motor. 
driven boosters, £1,538: Electric Construction Co., battery switchgear, 
£1,058 5° Bruce Peebles & Co., 400 kw. rotary converters, £1,060. 

Stockport Council have accepted the following tenders :— 

MeClure & Whittield, spare motor, £38. 10s. ; Dussek Bitumen Со, 
bitumen, £5. 103. per ton; Evershed & Vignolles, recording meter, 
£8. 16s. 10d.: British Insulated & Helsby Cables, trolley wire, 32 in. 
bonds, £8. 18s. 64. per 100, 8 in. ditto, £5 рег 100. 


Nelson Counci) hove pleced an order with Davidson & Co.. Belf:st. 
fora 40 in. induced drought fen for the electricity station. 

Wolverhampton Council have secepted the tender of J. Cove & 
Sons for edditions to the generating station st £6,000, 


Commonwealth P.O. Contracts.—The Australian Postmaster 
General's Department hes accepted the following tenders :— 

Victoria. —India Rubber, Gutta Percha & Telegraph Works (Co, 
earth plates, brass nuts and screws, £144; J. Bartram & Son, magnets, 
microphones, &c., £428; Cameron & Sutherland, desiccating plant. 
£135; Willams & Co.. 15.000 spindles, £312. 10s. ; Western Electric 
Co. 350 duplex translators, $188; Lacy-Hulbert & Co., petrol.driven 
winch, £164. 10s. : Burrough's Adding Machine Co., one electric duplex 
adding machine and one normal duplex adding machine, £340. 

The Victorian Railways Department have accepted the tender of the 
Australian General Eleetrie Со. for supply of 150 telegraph relays at 
£4. 4s. 7d. each. 

South Australia Works and Buildings Department have accepted the 
tender of Unb»hsun & Johnstone for an electric lighting installation ina 
publie library at £314. 

N.S. W.— Burroughs Adding 
machines, £620. 

Queensland. —C. Monteath & Sons, 159 tons c.i. pipes, £9. 138. 10d.: В.І. 
& Helsby Cables, 5,000 copper pockets, £55. 10s. 10d., 40 gross connecting 
screws 114. each, and 6.000 zines 614. each: Dalgety & Co., 6 tons 
magnesia, £5. 2s. 6d.: J. Bartram & Son, 5 tons sal-ammoniae, £35 per 
ton; India Rubber, Gutta Percha & Telegraph Works Co.. 2.000 zines. 
Is. 119. each; Lawrence & Hanson, 20.000 copper bindera 56s. (d. per 
1.000, 15,000 copper binders 46s. 6d. per 1.000, 20,000 copper binders 
175. 6d. per 1,000. 2.500 copper sleeves 47s. рег 1,000, 20.000. copper 
tapes for 70 lb. wire 143. per 1.000. 15 tons phosphor- bronze wire £75. 105. 
per ton, 2.000 leads 4d. each, 1.000 zines £8. 5s.. 2.000 zines £155. Lis. 
and 2,000 zines £468, 15s.: T. Zwicker & Co.. 4.000 copper sleeves 
£5. 12s. 6d. per 1.000, 2.000 ditto £4. 12s. 6d. per 1.000. and 10,000 sleeves 
£5 per 1.000; Western Electric Co., 10,000 sleeves, £8. 73. 6d. per 1,000; 
British General Electric Co., 20.000 copper tapes at 27s. 114. per 1,00), 
supply of 15,000 copper tapes for 200 №. wire at 27s. 114. per 1,000, 
1.500 pots 2s. 2d. each and 8,000 pots Is. 44d. cach; Webster & Co. 
З tons g. steel wire, £20. 173. 6d. per ton; W. T. Henley's Telegraph 
Works Co., 5,280 yds. cable, #186 per mile; Siemens Bros, & Со, 
12 local spring inkwriter registers, £16. 118. each. 


BUSINESS NOTICES. 


Messrs. W. T. Glover & Co. have removed their Glasgow offices and 
stores to 158. Hope-street. The telephone number is changed to 
3856 Douglas, the telegraphic address remaining ‘* Conductor 
Glasgow.” 

Messrs. Paterson & Service. 38, Bzth-street. Glasgow. have been 
appointed sole agents for Scotland for the Walsall Electrical Co. 

The Imperial Lighting Co. ask us to announce that the fire which 
occurred recently at their Pocock-street premises was practically 
confined to the packing department. Business will be carried on 
з usual. 


Machine Co., four electric adding 


» 


Sale by Auction.— Messrs. Fuller, Horsey, Sons & Cassell will in- 
clude in their sale by auction at H.M. Dockyard. Portsmouth. on 
Tue-d^y, Oct. 10, and following de ya èt 11 a.m., 10 tons white metal. 
50 tons scrap bress end mixed metal, 1.200 tons mild serap steel, 700 
tons wrought and c.i. serap, 190 tons old steel tubes, 117 tons old 
wire горе. 26 tons zine bottoms, ashes and scrap zine, 2 tons lead 
ashes, 50 tons old electric cable. electric fans and electrical stores. 
tools, Xe. May be viewed three days’ prior to and on mornings of 
sale, end catslogues, Gd. елей. hed at the Dockyard, or of the Aue- 
tioneers, 11, Billiter-square, London. E.C.. and 100, King-street. 
Manchester, See хо an advertisement. | 

Plant for Sule.—Mr. Alex. Мот, Station-street, Stratfonl, 
London, E., advertises for sale а Crompton three-phase alternator, 
switchboard, &c. 

Patent Development.—' The owners of patents No. 23.501,99. 
relating to “Improvements in vacuum tube lighting." and No. 
12,582/02, relating to ‘ An improved system of electric lighting. 
desire to negotiate with electrical engineers with the view o 
granting licences. Applications to Messrs. Lloyd Wise & Co» 
patent agents, 46, Lincoln’s Inn Fields, W.C. 

Agency.—A German firm of accumulator manufacturers advertises 
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for а London firm with a connection among motor-car makers, &с., 
to take over the sole agency of their portable accumulators. 

“ The Journal.’’—Part 209 of the ** Journel " of the Institution of 
Electrical Engineers is now ready, price 55. For particulars of con- 
tents sce edvertisement. 

Imports.— The following are official values of electrical machinery 
material and apparatus imported into this country (a) during 
August, 1911, and (5) during the current year from Jan. 1 to Aug. 31, 
with the increases or decresses compared with the corresponding 
periods of 1910 :— 

Electrical machinery (а) £87,756 (increase &27.402), (b) 8715.7 
(increase £331,619) ; telegraph and telephone cables (a) £17,337. (in- 
crease £5,178), (b) 244,491 (increase £152,635): telegraph and tele- 
phone apparatus (a) £16,553 (decrease £1,604), (b) £113.991 (decrease 
£3,772): other electrical wires and cables, rubber insulated (а) £5.405 
(decrease £12,278), (b) £57,006 (decrease £81.072) : with other insulations, 
(a) £3,114 (increase &1.136). (b) £24,307 (increase £4,969); carbons (а) 
£8,798 (decrease £3.414). (b) £81.377 (decrease £9,051): glow lamps (а) 
£19.940 (decrease £33,785). (6) £188,528 (decrease £185,034) :: are lamps 
and electric searchlights (a) #201 (decrease £55), (b) £1,073 (decrease 
£1,208); parts of are lamps and searchlights (other than carbons), (a) 
£6,180 (decrease £2,028), (b) £68,307 (increase £19,907); primary and 
secondary batteries (a) £2,770 (decrease £925), (b) £28,046 (increase £412). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire. (а) £92,150 (decrease £43,378), (b) £887,215 
(decrease £80,404). 

Exports.—The exports of electrical machinery, material, &e. (d) 
during August, 1911, and (4) during the current year from Jan. 1 to 
Aug. 3l, and the increases and decreases compared with the cor- 
responding periods of 1910. are as follows :— 

Electrical machinery, (a) £160,701 (increase £25,619), (b) £1,162, 754 
(increase £135,997); telegraph and telephone cables (a) £84,023 (de- 
crease £353,700), (6) £496.672 (decrease &971.144); telegraph and tele- 
phone apparatus (а) £16,813 (decrease £15,617), (0) £168,200 (decrease 
£35,645) ; other electrical wires and cables, rubber insulated (a) £27,595 
(decrease £32,001), (b) £261,004 (decrease £27,605) ; with other insulations 
(a) £28,547 (decrease £11,506). (b) £496,672 (decrease £071,144) ; carbons, 
(а) £991 (decrease £855), (4) £11,069 (decrease £638); glow lamps (а) 
£14.172 (increase £4,531), (5) £104.589 (increase £22.583) ; are lamps and 
searchlights, (a) £1,402 (decrease £1,754), (b) £12.319 (decrease £1,859) ; 
parts of are lamps and searchlights (other than carbons), («) £1.238 (de- 
crease £471). (В) £10,817 (increase £1,076): primary and secondary bat- 
teries (a) £19,914 (increase £9,287), (D) £10.024 (increase £19,575). Total 
of electrical goods and apparatus, other than machinery and telegraph 
and telephone wire, (a) £239,287 (Чесггаѕо £400,960), (b) £1,781,520 
decrease £821,516). 


BANKRUPTCIES, LIQUIDATIONS, &e. 


A dividend is to be ролја to creditors of Geo. Valentine Barker, 
electrical engineer, Gledhow Wood-grove, Roundhay, and John- 
street, Albert.street. Harrogete. Cleims to Mr. D. S. Mackay, Red 
House, Duncombe-plece. York, by Sept. 23. 

The trustee (Mr. Е. 5. Grey, Bankruptcy Buildings, London, 
W.C.) in the bankruptey of Morris Zains, lately electrical engineer, 
&o., of 98 and 105, Wardour-street. London. W., has been released. 

Р The trustee (Mr. Е. T. Holcomb, King-street. Newcastle, Staffs.) in 
the bankruptey of John Wm. Barnett, electrical engineer, 25, 
Weterloo-strect, Burslem, has been ге]е зей. 

Niliceware Limited is being wound up voluntarily, and Mr. Р. W. 
Straus, 7, Great Winchester-street, London, E.C., has been appointed 
liquidator, 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —The undermentioned Applications (except those marked 1) are по! open to 
public inspection until after acceptance of Complete Specifications. Those marked * ave 
Open for inspection 12 months after the date attached to them, it they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
Of inventions, When complete Specification accompanies appitcation, an asterisk is affixed, 


July 24, 1911. | 

16.874 Eccres & MAKower.  Producine electrical oscillations. 

16,875 Вкоокз & ALSTON. Contact breakers. | . 

16.878 Brcoks ё ALston. Distributors of magneto-eiectric machines. 

16,902 Buckau. Marnetite electrodes. (Convention date, 22/7/19, Germany.)* 

15,996 THomas, ТномАЅ & Hor ME. Electrically-operated cranes. | 

16,907 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke, Germany.) Earthing 
devices for electrical circuits. * | 

15.919 Easton Lirt Со. & Носсетт. Reversing switches for electric motors. 

16.923 Rickarns & BEALE. Electric lamp-holders. | 

16,952 Монк & Hausen. Glowing body for incandescent electric lamps. 

16.954 Marks. (Webt, U.S.) Telephone instruments (rec-iver.)* Pe 

16,955 Masxs. (Webb, U.S.) Transmitter for telephones and other sound-transmitting 
Instruments. * : А 

16,956 Marks. (Webb, U.S.) Telephonic instruments including transmitters. * 

16,262 Compacnig bes Compteurs Ason, Electromagnetic circuit-breakers. (Con- 
vention date, 27:73110, France.)* M t 

16,968 Heyer. Hivh-pressure current distributers for electric ignition apparatus. (Соп- 

к vention dite, 23/7,10, Germany.)* 


July 25. 1911.1 
16,985 Ferra. Multiple contact in thermo-electric elements. 
16,992 Duscunitz. Process and arrangement for forming an electric arc. (Convention 
date, 29/7 10, Germany.)* 
17,007 Perry. Electrically-heated cookine apparatus. 
17,020 Quain & RoupEBusH. Effecting teleeraphic or telephonic communication be- 
tween distant points at sea or between a ship and the shore, or across a Strip of 


water. 

17,027 Vojen. Telephone receiver of the radiating field type. (Convention date, 
30/8/10, Belzium.)® 

17,028 Vojen. Application of radio-active phenomena to telephony. (Convention date, 
4/3/11, Beleium.)* 

17,039 Weertz. Electric lamps or filaments therefor. 

17,040 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke C.m.b.H., Germany.) 
Alternating-current commutator generators. * 

17,046 SIEMENS SCHUCHERTWERKE C. M.B.H. Safety device for electric cables. (Соп- 
vention date, 25/7/10, Germany.)* 

17.051 Goss. Electric alarm clocks.* 

17,053 Hever. Make-and-break device for the primary circuit of electromagnetic 
ignition. (Convention date, 25/7/10, Germany.)® 

17.060 B. T.H. Cc. (С.Е. Со.. U.S.) Electric furnaces. 

17,061 BELLAMv. Electrical igniters for gas, oil, and similar internal-combustion engines, 


July 26, 1911. 
17,110 Forse Cooling enclosed electrical machines. (Convention date, 26/7/10, 
"rmanv.)* 
17.121 Lake. (Schoenberg & Co., U.S.) Electrica! switches particularly adapted to 
electric light sockets. * 
17,132 VAS TATUS accumulator elctrodes and means for use therein, (Addition 
to ДТ.) 
17,140 TRis-. . Electro-pneumatically or electrically-operated organ or multiple instru- 
ment playing mechanism and the like. 
17,142 кос Magnetically-operated switch. (Convention date, 2/8/10, United 
tates.)* 
17,149 Румомо. (Ges. für Drahtlose Telegraphie m.b.H., Germany.) Electrical oscil- 
lation apparatus particularly adapted for use in wireless telewraphy.* 
17,151 FAiELLA. Telegraphic systems. (Addition to 4,920/11. Convention date, 


30/7/10, Italy.i* 
July 27. 1911. 


17.179 Зтов!Е. Manufacture of electric steel. | 
17,189 NicHcLsoN & Ricarpo. Direct-coupling internal-combustion engines and 


dy namos. 

17.204 Royce & Кс!15-КоусеЕ. High-tension distributors for electrical ignition systems 
for internal-combustion engines. ® 

17,208 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Current transe 
former for high voltaces. ® 

17,211 McBerty. Semi-automatic telephone exchange systems. (Convention date, 
27.715, United States.)* 

July 28, 1911. 


17,263 Partinston. Earthing device for electrical conduit fittines. 

17,278 Gwozpz. Telephones. (Addition to 11,234/11. Convention date, 2/12/10, 
Germany.)* 

17.281 Pouteaux. Electric cells.* 

17,284 FAGERLUND. Auromatic zircuit-breakers. (Convention date, 8/8/10, Sweden.)* 

17.286 HATFIELD, lectric switchine devices. 

17,294 CALER DER S CABLE & Construction Сс. & Kay. Supports for electrical cone 

uctors. * 

17,300 Gwozpz. Telephones. (Addition to 11,234/11. Convention date, 2/12/10, 
Germany.)* 

17,304 ALLGEMEINE Evextricitats-Ges. Locking the high tension of electrically-driven 
vehicles. Convention date, 13/8, 10, Germany.)* 


July 29. 1911. 
17,347 HENLEv's TELEGRAPH Works Co. & BisHor. Wiring for electric lighting and for 
an claeous purposes. 
17.358, 17.360 & 17.361 Cowrer-CoLes. Electroplating. 
17.362 CewrEz-CorES.  Electro-ea!vanising, 
17,363 Gwozpz. Telephones. (Convention date, 3,6,11, Germany.)* 
July 31. 1911. 
17,381 Stevens. Control for trackless trolley vehicles and the like having auxiliary 
batteries for independent propulsion. 
17,383 MaswsELL (LTD.) & MaNsgLL. Method of holdine carbons in hand-feed arc lamps. 
17.387 Cuggsg. Telephones, electrophonss, electric lamps, electric radiators and the like, * 
17.412 Втосн. Electric incandescent lamps. (Convention date, 27.8 10. France.)* 
17,419 GRILLET & TRucHETET. Automatic regulating mechanism applicable to electric 
гепега{отз.* 
17,425 Part. Electrical connections for secondary batteries and for cther purposes. 
17.426 Part. Secondary battery plates. ; 
17,429 Gwozpz. Telephones. (Addition to 11,234/11. Convention date, 20/4/11, 
Germany.)* 
17,430 CHARLTON & $ мітн. Visible electrical signals and safety backing devices in con- 
nection with colliery-winding engines. 
17,441 Отто SrezRKEL. Telephone cabinets.* 


August 1, 1911. 
17,452 THomas СгАкк. Electrical influence machine for the stimulus of plant life, the 
production of X-rays and ozone, therapeutic and other medical work, and wire- 
less teleeraph y. | 
17.479 HousKEEreR. Electric heaters. (Cenventicn date, 6 8/10. United States.)® 
17,480 HcuskEEPER, Processes of prerarirg filaments for incandescent lamps. (Con- 
vention date, 5/8/10, United States.)® 
17.481 Scuatrer. Electrical terminal devices. (Convention date, 6,8 10. United States.)* 
17,482 Кміснт. Supports for incandescent lamp filaments. (Convention date, 6/8/10, 
United States.)* 

7.502 Furneaux & Rock. Electric switches. 

7,516 Menne. Arparatus operated Бу clockwork for turning on and off lighting ar- 
raneements at given times. (Addition to 14.052 09.)* 

7.518 GRirrITHS & Comisstonsc. Electrical timing devices for races and the like. 

7,019 FAIRBROTHER. (Vesta Accumulator Co., U.S.) Adjustable electric lamrs.* 

7,530 Gwezpoz. Telephones. (Addition to 11,234,11. Convention date, 21/4/11, 

Germany.)* 


= SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATICNS, 

9,775 Orvis. Switching means for dynamos for charcine accumulators. 

12,931 FRIEDMANN. Joint boxes for electric wiring. (1,12,10.) (Convention date not 
granted.) 

13.035 GapreaAu. Electric liehtine for vehicles. 

17.126 HAwLey (Ltp.), SAUNDERS & Jones. Electromagnetic separator, drum or pulley. 

17,322 KEssEvs. Printing teleeraph instruments. 

17,349 ELECTRIC & OgDNANCE AccesscRIES Co., GARNER & MUELLER. Controllers for 
use in connection with elcctro-motors. 

17.650 HELrEusTEIN. Electric furnace. (27,/7/09.) 

18.012 HALLsTREAM. Electric contact mechanism for the automatic stopping of machines. 

18,190 Apams Mra. Со. (Cutler Hammer Mir. Co.). Controllers for electric motors. 

18,191 ApAMs МЕС. Со. (Cutler Hammer Mte, Со.) Electric motor controllers. . 

16,195 Brown, Bovert & Co. (Akt.-Ges. Brown, Boveri & Cie. Dynamorclectric 
machinery. 

18.241 WarpLE. Lamps or lanterns for incandescent electric lamps. 

18,300 Ges. кок CHEMISCHE INbustTRIE 1ч BASEL. Apparatus for the 
fused alkali chlorides. (22:12,09.\ ives du. 

13,306 Avams Mro. Co. (Cutler Hammer Mfg. Co.) Means for controlling dynamo- 
electric machines. 


electrolysis of 
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18.656 Renton. Flexible cord attachment for electric lamp-holders. 

18,680 RipgAL. Utilisation of the silent e'ectric discharge. 

18,631 LaNcHEsTER. Propulsion of vehicles by combination of prime mover and elec- 
trical storage. 

19.608 Ѕмітн. Incandescent vapour lamps. 

19.851 REvROLLE & REvROLLE & Co. Electrical cut-outs. 

19,972 Rircuig. Telewriter apparatus. 

20.257 Leitner. Automatic electric switches. 

20,085 Sutton & Sutron. Controlling the connection and disconnection of a plurality 
of electrical circuits to or from another such circuit. 

29.696 GIRARDELLI & Но 2мАМ. Electric time alarm device. 

20,995 ELECTRIC & ORUNANCE ACCESSORIES Co. & MUELLER. Combined electric switch 
and fuse distribution boxes for use with «lectric cranes. 

21,080 Gray. Electric portable lamps for use in mines and other places. 

22,355 EE Push-button electric switches for controlling electric lifts and the like. 
(9°3;11.) 

23.066 B.T.-H. Со. & Martin. Electric meters. 

23,153 BuLLers(Ltp.) & РАСнАГ!.. Method of supporting electric cables or wires and 
means therefor. 

23.669 Меиного. Automatic telephone systems. | (27.10,09.) 

23.807 Fretcver & Dare.  Sparkine plugs for internal combustion engines. 

23,902 Hirst & ARCHER. Electric heating irons. (1/11/10.) 

24.485 Firtp & FERRANTI. Electrical resistances. 

26.856 HABERMANN. Morse transmitter. 

27,144 KLuPATHY & Bercer. Submarine audible telegraphy and sienalling. (30/7/10.) 

27.804 SPEAKMAN. Electrical insulators for use in mines. (29/11/09.) 

30,390 Porr. Electric furnaces. (6/5/10.) 


191! SPECIFICATIONS. 

1,028 Smith & Piatt. Ienition plugs for internal combustion eneines. 

1,909 Арлм. Electric tiehtening devices for cable conveyors. (26/1/10.) 

3.151 TRisELHoRN. Driving mechanism for electrically-propelled vehicles. 

3.272 BuLLers (LTD.) & Twiss. Electric insulators. 

3,648 Weintraus. Electrolytic meters. (14/2, 10.) 

4,457 ELECTRIC & ORDNANCE Accesscrigs Co. & Сомамз. Time limit or retarding 
devices for use with electric clicuit-breakers. 

4,602 Timar & Presser. Process for the closing of the seams of tubes by means of 
electrical resistance welding, (2:5/10.) 

4,724 Ocus. Device for continually rolling about a number of articles by means of 
endl-s3 bands for electrica! or mechanical treatment. 

4,806 PARKES. Construction of electromagncets for indicators, relays and similar appa- 
ratus. 

5,167 В.Т.-Н. Со. (С.Е. Co) Insu'atine material. 

6.182 WassERZ:ER. Electric ignition devic? Юг eas burners. 

6,526 Dowsinc. Apparatus for the application of radiant heat or light to the human 
bcdy. 

6,861 WALLACE & GRAHAM, Electrical switch or controlling device 

6,852 WALLACE & СкАНАМ. Electrical time switch. 

7.045 Frien. Krupp Axt.-Ges. Continuous electric current generators with separate 
excitation. (18 5:10.) 

7.501 SIEMENS SCHUCKERTWERKE Ges. Arc lamps. (26,3/10.) 

7,569 FnisBv. Electric current detectors or apparatus for detecting the presence and 

direction of electric current, 
7,736 SCHATINE®. Rheostats. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES & CHARGES, &c. 


NEW COMPANIES. 


INGLEBY & СО. (LTD.) (117,463.) — Reg. Aug. 50, capital £10,000 in 
£1 shares, to take over the business of electrical aud general engineers 
carried on by J. С. B. Ingleby, Н. 8. Inglehy and E. C. Ingleby 
at Leeds. Private company. First directors: J. C. B. Ingleby, H. 5. 
Ingleby and E. C. Ingleby. Кер. ойісе : Elland-road, Leeds. 

PHENIX TELEPHONE & ELECTRIC WORKS (LTD.) (117,562.) —Reg. 
Scpt. 6, capital £50,000 in 49,009 6 per cent. preference shares of £1 
each and 11,800 ordinary A and 8,200 ordinary B shares of 1s. each, to 
carry on the business of manufacturers of electrical, mechanical, 
&cientitic and telephonic apparatus and appliances, ќе, Private com- 
pany. First directors: Н. Oppenheimer (chairman and managing 
director), E. J. Reid and R. Tayler. Reg. otlize : 6, Chatsworth-road, 
Brondesbury, London, N.W. 


STATUTORY RETURNS. 


SHEERNESS DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
Return dated June 20 gives capital £75,000 іп £10 shares 12,500 pre- 
ference). 5,009 ordinary and 2,475 preference shares taken up. 
£10 per share called up. £74,759 paid. Mortgages and charges, 
415,300. 

SIEMENS BROS. DYNAMO WORKS (LTD.)—In return to June 29 
capital is £300,007 in £1 shares. 20,000 shares taken up. £10 por 
share called up on 7. £70 paid. £199,930 considered &s paid on 
19,993 shares. Mortgages and charges, £200,000. 


TRAFFORD POWER & LIGHT SUPPLY (1902) (LTD.) -In return to 
June 13 capital is £90,920 in £1 shares (25,120 preference). All shares 
taken up. £82,920 prid. Mortgages and charges, £54,897. lis. 14. 

VERITYS (LTD.) — According to return to July 4, capital is £210,000 
iu 7.000 5 per cent. cumulative first, preference, 7,000 6 per cent. cumu- 
lative second preference aud 6,980 ordinary shares of £10 each and 
900 management shares of £1 each. 7,000 first preference, 7,000 
second preference, 5,630 ordinary and 20) management shares taken 
up. 419 per share called up on 4,670 first preference, 7,090 second 

weference and 1,43) ordinary, and £l per share on 30 management. 
£131,030 paid. 465,170 considered as paid on 2,330 first preference, 
4,200 ordinary and 170 management. Mortgages and charges, £58,993. 


MORTGAGES AND CHARGES. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—Particulars of 
debentures to secure an amount not exceeding the uncalled capital 
( £201,500 to date), created Aug. 18, have been filed, the amount of the 

resent issue being £22,500. Property charged: the company's 
undertaking and property, present and future, except uncalled capital. 
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The debentures are issued to Mr. Emile Garcke and Mr. J. Cecil Bull, 
as trustees for the holders of the stock to be created by virtue of these 
debentures. 
ENGLISH ELECTRICAL CO. (LTD.)— Issue, оп Aug. 29, of £750 deben. 
tures, part of a series of which particulars have already been filed. 
T. E. SMITH & CO. (LTD.)—Debenture, dated Aug. 29, to secure £50, 
charged on the company's undertaking and property, present and 


future, including uncalled capital. Holder: Мга. M. Smith, 7, Caven- 
dish street, Keighley. 


CITY NOTES. 


rl 


MEMORANDA (Sept. 14).—Bark rate 3 per cen. (since March 9, 1911.) 
Price of silver, 2414. per oz. Consols 771 —77; for money ; 715—111 for 
&ccount, Consols Pay Day, Oct. 5; Stock and Shares Continuation 
Days, Sept. 26 and Oct. 10; Ticket Days, Sept. 27 and Oct. 11; Pay 
Davs, Sept. 28 and Oct. 12; Mining Shares Carry Over Day, Sept. 25. 

Prices оғ Metals (London). —Copper, cash, 555 ; three months, 561. 
Lead, Engilish, 143—165; Foreign, 145—141. Spekter, 211—21;. 
Tin, English, 185—185; Foreign, cash, 180; three months, 177}. 
Iron, Cleveland, cash, 46/9, three months, 47/6. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors have 
declared an interim dividend on the ordinary shares for the half-year 
ended June 30 at the rate of 8 per cent. per annum. 


CANADIAN|GENERAL ELECTRIC CO. —'l'he directors have declared а 
quarterly dividend of 17 per cent. on the common stock for the three 
months to 30th inst. (at the rate of 7 per cent.). A half-yearly dividend 
of 3) per cent. for the six months ending 30th inst. (at the rate of 7 рт 
cent.) has been declared on the preferred stock. 

DIRECT WEST INDIA CABLE CO. (LTD.)—At the meeting on Wednes- 
day it was reported that the net result of the year's working was an 
available balance of £6.323. 6s. 10d.. compared with £4.530. 15s. 3d. for 
the vear ended June 30. 1910. An interim dividend of 3 per cent. (tax 
free) had already been paid, and it was decided to make a further equal 
payment, leaving £4.523. 6s. 10d. to be carried forward. The balance 
to credit of revenue account, which was last year £32,626, Os. 54., has 
been debited with £900 applied to dividend, and credited with 
£4,523. бз. 10d. surplus revenue of the past year, and it now stands at 
£30,240. 7s. 3d. 

DUMBARTON BURGH & COUNTY TRAMWAYS СО. (LTD)—At the 
meeting last week the chairman (Mr. Geo. Balfour, М.Г.Е. Е.) stated 
that the traflic receipts were fully £1,000 in excess cf the receipts for 
the preceding year. Since October the receipts had shown satis 
factory increase, and the improvements appear likely to be maintained, 

HALIFAX & BERMUDAS CABLE CO. (LTD.)—The directors’ report 
for the year ended June 30 was adopted at the mecting on Wednesday. 
The net result of the years working was an available balance of 
£8,168. ба. 2d., compared with £5.737. Из. for 1910. An interim dividend 
of 21 per cent. (tax free) had already been paid, and it was decided to 
make a further equal payment, leaving £5,668. 6s. 2d. to be carried 
forward. The balance to credit of revenue account, which was last year 
£21,676. 163. 2d., has been debited with 1.220 applied to dividend. and 
credited with £5,668. 63. 2d. surplus revenue of past усаг, and it nov 
stands at £26.005. 23. 44. The company's cable has worked efficiently. 
The subsidy from the Imperial Government of £8,100 per annum ev 
pired on July 14, 1910. 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN.—A dividend В 
announced of 1} per cent. ($1.25 per share) for the quarter ending 
Sept. 30. 

NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.) —Mr. L. В. Schlesinget 
stated at the meeting on Wednesday that they were making arrange 
ments for securing a contract for the construction of an electric railway 
on the Continent, the first part of whieh would cost £150.00. They 
had another contract on hand for £450,000, and various smaller contracts. 
The undertakings in which they were interested in this country were mak- 
ing slow progress. Rhondda Tramways Syndicate were paying б percent. 
Mexborough and Swinton Tramways showed increased receipts ; Torquay 
Tramways (having adopted the overhead system) showed largely reduced 
costs and better prospects. The Muusselburga and District ш 
was paying 6 per cent. on the preference shares, and. Dewsbury m 
Ossett tramways showed a profit of £261, compared with a loss of ies 
last year. The gross profit for the past year of the National Electr 
Company was £11,456. | | 

NATIONAL ELSCTRIC CONSTRUCTION CO. (LTD.)-—The directors 
report for the year ended Dec. 31, 1910, states that the availabe 
balance is £7,350, of which the directors recommend that £1,550 ш 
transferred to debenture redemption fund and £644 to depreciation on 
freo- wired installations, &^., carrying forward £5,156. | 

UNITED ELECTRIC CAR СО. (LTD.)—The report for the усаг end 
June 30 states that during the vear there had been a great stagnation т 
the car-building trade of the country. The works are now well employed. 
After paying debenture interest (52.366) and charging £5.886 for de 
tion, the profit is £4,420, added to £4.061 from last year. making ae 
Preference dividend to Dec. 31 absorbed £3,000, leaving £5.481- т ) 
directors recommend payment of balance preference dividend (less Ll 
(£3,000) and to carry forward £2,481. The Hadley and Traffoni d 
works have been disposed of. he directors regret that а loss of £40.1 
has been incurred, which they propose shall be written off. 
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Huddersticld Corpo. Proce, ха 9 ds 131 | -- $763 14,753 |+ 319 596 57 010-137 СЕЕ y Ord. (1-52 022 & - . - <a "H 

ullCorporation..........| м” 939 | + 278 e . | . Sper Cent, non Cum. Peat... ten Á 6 0 
Ilford pueden tn] н 21 2.90 | + 265 23 | 46.220 |+ 4987 | 100 44% Ро. 4b per м oe ое Жы Шы 
Ilkeston District Council |” S45} + 22| 24 370 |+ 3,225 || 100 5% | North Metro. Elec. Power Sa». 5 Morts..,.. 97 —)) |412 о | Jan, VERMES MS 
Ipswich соло “jo o» 8 140 | + 7| 23 к, E ni | E Northampton Elec. Lt. & P Ord а "EM 417 6 uud Mon E 

le Of They gen п... n 559 | + 91| 23 , ә | Do. 5% Pref. essere. ei EN ED deed T 411-6] Eob, Aug | ol Z 

Датов eerie 9| 194 | + 318| 49 Уз EP m St 45 | Do. 490 Debs. синее: i514 6 0 Bub Alig -| 2 ls 
elghley Corporation......|  ” 140) + 10| 35 4,71 2d | Notting Hill Electric Ord... и —101 |319 0| Juna, Dic ..| e 

Kidderminster & District .. ; E: К 3; GE E Pub Бесс Ord. сое Ta 517 5 | March....| ..| м 
marnock Corporation ee os 1 135 10 35 4.252 ee t. @ Ою. 4% Deb. Stk. toeo ree 00.000 • 1—54 5 10 0 March e * вз еэ 
narkshire Trams Со " 9 153+ 7| 17 3 + — 289. 5/0 | St. James & Pall Mall Elec Ord 22277]. mor |4 51 i "" 

Ganeashire уат es „ 2| 155] + éll 36 53015 + 219 ff 53/6 | Бо. 7 рег Cont, Pret... scisco 81-9} |511 Of Ре, Аше | 8 7 

Сто Јано... „ 6| ESB] + 4| 36 | 48922 |+ 154 St) $8% | Do. 3р рог Cent. Deb, анне ОКТ ole 9. Fen, Aug Е 

Leeds Corporation оо. 00 е, » 1 222 + 36 35 6. t 1,723 ee Smithfie d Markets Electric Sj О d +000 55 —87 4 1 6 an, Jul oe -æ 

Leicester Corporation......| ” 2| 7.639} + S75} 22 22 |+ — 398 5! 4/0 | South London Electric Suppl О ds 1—1 . дат dE Dan а 
ith Corporation on...... "T 9 2.553 T3 261 23 178,017 t 12.730 St. 5% Do, 5 % lst Mort. Stock (r:d ) ETETETT 2$ —3 6 5 6 April eoe ae eo. 

[inon Corporation с. | и 3| en|* din i206 |t. T2 №. 0182 ifSouth Metrop'n Elec. Lt & Power Tis Brel] Da 5 0 6 et eal Ж ы 

erpool Corporation ....| Ai» T lj 2 3:99 , о. € per Cent. 2nd Pref. ..... NL. 5 0| Feb, A вв 
verpool Overnead Rly, en А 25 | 9,659 | — 1,342 1 Adnan + 210 [| St.|4 % Do. 44 Ist Deb. Stock (гей.)............ 97! 6 17 O | Feb, Aug el” oe 
"oni no MColuynBay Ry, кү м US Bus |) Da seg Crt E сан 21904 6 Арт, Оу =| ш 
on ay Ry. " | , о . 9psr Cent. я па ao oe T April, 

London ER did e| Aug. 32 | 42,530 | 2 122 dfi 975 052 + 543 || 5% | 4#% | Do. 4$ per Cent. Ist is Debs loses 2 24.1283 bril Oct м а 
ndon United ууш. | 5296 2| 11150] — 265; 10 978.057 | 61,824 [| 5 3/3 | Westminster Elec. Sup. Ord... eene 87-8 |5 1 9 | April, Oct | 83| .. 
westoft Corroration .. » 9| 7,233} + 639| 36 2413 + 1210 5| 2/3 | Do. 44 par Cent. Cum, Pref,........... з 6 15 6 | Mar, Sept я 7b 
utr Согрогацоп..:!| ” 9 {Б H 120| а: | ‘10.652 Е eee] 4—50 1410 O| Jan July | 58] 48 

V TED Еа ео, ” : 3 4 Я 2 ^ " 

Merthyr У trt „о Лл» d- oe 003 |+ 223372 Electric Railways and Tramways. 

Metropolitan Dist. Railway | — 1 299 | — 7 | 35 7345 |+ Бег. l| .. | Bath Elec. Trams Pref. О | 
с тороШал El Tian o] н 9 ee t ‚11ё| р ШИ а ДА - hA Do. 5 per Сапе Cum Qd. pot ., | Apdi 

сал oe Г А 5 495 L i | А 4 | ah E ry * ө э ө 5 ө › э оо о а ===» 20909 ee еә 

Nelson Corporation 5 777] » 1 353| + 51 E ys + 48277 | St. 4% Blount b Stock (re1),......| 79 —83 А > р Дап, July ^| - 

Newastie-on-Tyng Corp, 2. | M | de ,235 1,03? J| 10 4*5 | Bristol Tramways kon а В pu qu -9 Hs йу 93 | 91 
export (Mon) ...... Buon 3| 4156) + 40| 3 | 102182 jaw | 510] 47 | Bo Cum. Pret aee ИЕК Aug А 

атрќоп Со t о ОШ; 2 23| 2 ' ‚202 [| St. Do. 4 рег Сеп}. Debs, олш 7-1 2 | = 

Oldham, Ashton "Hess "T 8 574 + 85 23 13512 913 | 10 a British то т 109 —101 з T Fob `А, ee без 

Ренат Corporation LN. MM. 579 | + 20! 35 20.105 1,217 1 10]; Do. б рег Cent. Cum. Pri о," ER: 7 June, Dec С 
erth (N.B.) Corporation o. » 10 1,917 | + 73 | 21 47.293 753 | St. | 5% | Da. Sper Cent Perpetual Debs о 4—3; Y Feb, Aus $i М 
A Elec. Trams » 6 195| + 10| 16 3,255 E d va D ME Cent. 2nd Deb. SX L| M 223 15 6 0| April O:t 944 aU 

ug CC cere oe e m i / | Р AL. сое ооло r, , x ) 

o ШОШ Corporation ° Жы ud M t ‘asia [e as] n 1% Do. “a per Cont, Bc ре eee 4 9 9 Ре, Ale 65] 7! 

ee ee бае S 93 | 23 93,03) "S Uo. o. Pref. Sarie 7394 pd ооо P 4 13 0, Feb, A x 
eston Co i ° T 1 1,831 A z n 5.912 [| St. ; 2° Do. s vw 19:0 BÀ sarerea. 83 —)9 ‚ Aug - is 

р E КЕНЕ ПЕ абон т 

CSay .... eer ” 55 е^ А д А Эб... 6.6 ЕСЕ —101 : e esso is m 

Salford Corporation . b ii 1 457 x e e do 1,122 100. 49 Е RUE р % Cun Pref 4H —5 4 А id бз Даз, July 194 MTS 

Shanghai ..... dios » H 4,978 | + 190 | 423 js 46 [| St. | 11% | City & South London REC 29S. Pe ? —192 | 3 18 9 ASil Ost | æ 
heerness ...,...... 07°77" . .. А | di 6,177 | 5t. 5% | Do. 5 percent. Perp Pr T Ss 2) —3) 1519 0 Rb А T 

гете Corporation .....; ” i eo + 34.35 1864 "Al zd 5? Do. По ушул une. 891) ...... n и 411 9| Feb, Aue 2 29 

re r VeL ГГ КС | + SPP) a | y | э. (1921 Mp *°озэзо э ә у% е ө оо ао — |: в e a 

South Metropolitan 2/777 | » 9 |&10516 | + $169 F dd 10,479 f St. 5% Do. (1993) ОЕ dg 15 о А о 
о 4 9721 + 15| 35 | 30.851 PEE ы 4% | Do. 4 per Cent. Perpetual Diss | 105 719 | 416 0 Eb Ads d ee [oS 
üthampton НЯ „1 930} + 77| 35 31,522 801 | 10' 6/9 | Dublin United Trams, 6 рег C:n 3...) 102 —104 | 3 17 9 | May, N к Ж Ы 
Outhport Tramway п... | m 6 1,113 + 232! 23 о + 3,967 | 10 ee Gt. Northern & City RI Pref Де сазо 8} —3i 6 19 0 » Aug oe Рец 

Sub dae НЧ ас. ч 362] + 4135. 10532. b р se ajo, | Hastings & District Ele Trams eee 1—1 | e | Feb, Aug} 1| X 

srland C. nx. e A ЧАШ | o| Do. 4j Deb. Stock... sdb MP EE : $^ js 

Suederland Dauer ee | » n M + 233 A а = 123 ] 14 °з Imperial Tramways Gd 1 €*«*9t25e2006€9,, о zu 5 10° 0 | у с ry) s 
é r ee » 9 , , | ev н er Се: т ооо ке. о» оәв., , HS "P is 

Swindon Corporation у. 7 l| 128 i Baj Дол f вз 9% | Do Ak per Cont Biba. ИИ Dj zo pMn See] LII 

2) MOOR Е R 8 eS ELE . е : SD Cont pra: —74 Жи ‚| 
ynemouth and District. LE » l 4j T 4 a Е T 453 St. 1% Do. Aue RR Dd ERE Pre "E 2$ —3 о Ti о | М и во e 
ynesde Trams Co, | ” 1 3350 | + 47| 35 9911 |+ at | 10 /o Lanarkshire Tramways .. essel 27 —32 | 5 1 0 Jan, July i E 

allasey Corporation... 27. „ 6 527 | + 80| 10 5,772 |+ 224 St. | 5% | Lancs Utd. Trams, 5% Prior Lien Dob, Stk. 91—10} | 515 0| Feu Aug | | T 

shill Corporation СПИ н 9| "Ee t 29] 3 48 [E aza ЕЕ О edi AE s 

ston Corporation...) ” 23; 35 2) ECC ^o о. 4"$Prsf. iR MEC PRAE DE nE- 426 “» 97 96 

est Ham Corporation . | с 3 ue + 817 10 45 London United Trams, 5% Cum. Pre. о. Vau M s qs Е: 82 a 
wc on-super-Mare LL m [I 7 2,814 T 379 23 64 103 + 6. ! | St. 70 Do. 4 рег Cnt. Ist Mort Deb Sio: were 3 —}} cs Jan, Juiy 

атыш Ca: р е qu. О бт 492 || SE | gz || Mersey Con. Ord. 8юз:К | бё—з |5 с. | Ko Aug | № 724 
*Worcestar Pon Corpn, see) ,, 6 { ч а. P. 15,643 + 253 ] di : OP er Tramways Ord.........| 22—10, |6 бо e» Aug | „|... 
ү паш A RE с » 1 352 — 41 35 TEN Е 10593 | | 1 0/5 Da. 5 per Cent. Gum. Pro усул ме, hmr . о April ease 2 rs 
Youn W.R. Trams... |” T 103 | + 1 | 33 3.545 |+ |; | | =e ЕЖ Юэ, 44 per Cent. Deb. Stock IIT) 990 Э 8 0| Feb, Aug | N | .. 

re Woollen District! ” — | tos 4 e 37 | 47,705 |+ 2,535 | 5% | 5% | Do, 5 рег Ссам Do, Stk see eee) 102—101 | 4 19 р Jan, July к e 
| 017 353696714. 261; и i L : 


(a) These compari 
parisons are with th. : 
t Minus 3 days, M 13 corresponding period last year ер а 
Minus 2 days $ Plus 3 d year, artly electrical | | _* No allowance has bssn mai: for azc 
ays. T Plus 2 days | + Ex 0:11:43 $ The Lon oa 9 or azcrusl interest ог redemotions 
À 0275 tozk Exchanz3 Com nittas hava declined to 
3 quote thase, 


916 
THB ELBOTBRICIAN, SEPTEMBER 15, 1911, 


je | *Rars 


i 
+ 
- ж 
|: " 
M ч 


P v? 


CINES 


Se 
_ РО | берт, 13. NAME. е 
о’ — fee CENT, Е 
36 "Bo. Surplus Railway Co £s High-| Lo Sept. 13 Yreuven. Dos y 
% nsolidated .... 4 d. est, Serr 3. 
é 48 Stocks .eresesees 12 0 | Feb, Aug | dA 43 Tel 
Do. G Cent Preference 4 12 3| Feb, A 64 100 elephones. le 
3 Do. t “А” осе 3 18 6 Feb, ite 884 Do. Amer: ат & Tolegh. Cap. St owes £ s. d. "E est. | at: 
Ax Жа THES tang vfi о орк ог ви $16 9| nguy | Ht 
| ec 0990099 oe 
4b : Н о Jan, im EE Chi б ке Te: 5% Ist Mt Db. Stk. 10 : i | Mar, Sept | « 
$ed а 5 4 Bo RE oti Monte Video Telephone ОИ | и: ` 
3 Und. 9 Feb, Aug 864 National Ca. Pref S о 9500050099909 990* 5 "n Mey. Е $} e 
18 | Da 3 per Cant + Consoltd. Rent-charge 413 6 | Feb, Aug | 75 оре Sear ее Б О | Feb Aug | 104, > : 
oR | Do $ per Cant Pe Deb. оша 318 9 | jan july | ~ pcs вао Рем пе у 
| . (EEEE an, ve r esoceoo dire = - 
4id. | Po tig Sent Bits Ben a ORE EEE 4 2 0| Jan, jar » Do ap etas 511 6| Feb Aug | c, г 
i | api coe RR EEI-Y AE: dipicr enm НЕЕ 
«90201095009 " ae ock ain у , +s m 
: Dc. 4 per Cent. Deb. PT Cm. Pret. 0 2 0 May, Nov ө» Do 6 per Cent aes se Cate ada RR RO A 52 д April, 
Sunderland Dist. Elec. Tr оосеооооо о 5 6 0 ee of оо. 4 рег Su eo аа төззөөөзө«вө 4 16 0 А ni Oct 
ayy, | Undereround Eles. R ae IstMtDb. сео tan uy | = Telephone Co. a TL 4 10 ат, 
t% | Do. 44% Bonds PA a о | Jan, July | ~ United River Plate | ADS b Ste (red) 419-6 [jus 
6 In. bd ИЧТҮҮ 41 23 та 5 рет Се t... "ecc ев ооо, 5 uly 
4% Do. 4 3, ex. соцр. 7. OE 1 0 vs 991 Do. nt. Cum. Pret. о а 13 $ y "TT 
5 | else (W RC) Elec Trama, Ое. ag рше Э® 604 44 Deb. St. Red...» earn 413 G| Jan July 
ü Do 6 р Cent. Cum. Pret, 000060 | i. ee э Financial, Investm 
о Cent. Ist Debs. pat Н а . 89 —8 LES Th » Elec, & Gen. Investment apa &c. 
‚| 48%] Anchor "m Co. rg turing, &c. ч 979.19 Jan, July d t саара от cee um, Profs. 0 git. 
1 1/23 е Deb, Stock S nt. Pref. ИИ 7 о | SpDe 
Mat Ne аа шко swoj a | x ibda Gables а (Gert o> Er 
: 3/21 Babcock Word. нь 7 TN "T = Railway: Foreign Electric 9 0 Oct 
E [^ o NI ок 4 14 6 А ort u Anglo- ird or side b &e. P" 
$3 3/0 Do. ce & И E ' 4 0 0 iè оо Do. 5$ Cum. 2nd Pref. ist Prof, [XN 17 6 April, | 
я ри сове Pref...... 6 15 6 ul os Do. 4 Deb. +00090060000 4 
: i un 00 ео | - Do. 4% Dab, Stock «esee eese. a 279 jan, Iy 
Ў «7 0| jas Jur | Do. Ue Deb, Stock «isses к о к 
М 6% 414 3 .. ы hi Хер l Elec. Trams. 5% Deb. — 18 о x 
3E сз маган | $ fs Bs Ha te EI d 
si o те Аж а 4% Ро Ms P uL. р | May, Nor 
oe O s » 
d ЧЗ peg eens AT 
EAE n НЕЧЕГ: ЖАЯ Prak ат MIL 
1 e Per Cont ema: 419 2 &n, uly us Do. per Cent. 1st Mort. Debs. soono 13 0 jan. July 
t ^ 6 Castner ellner Alkali Co obs. (red.).. 480 ‚ july | 1001 Do. 44% Perp. Power Dabs. .....:.. 7 6 | April 
ИХ Do раст Ist Mott. Deb, (red... 5 4 3| May, Nov | сз! HU A Гир Con Deb St AE з з | Jan, July 
| / Chadburn A (Snip ) Tel Or (red.) 459 ay, Nov 105 i Buenos Ae Lacroze Trams ist Me be. 1 0 
AES р TEES snos Ayr РОТЕ Cy Tram, t MÈ D 6 | Mar Sot 
ns вобооовооео oe eerece 
1) Of onsolidated Signal Оф шге, tele ? 8 9 | Aucust .. Calcutta Tramways (1 to {34 610). 1: в o| Feb, Aut 
@ MORTE E ce (чо 11285039)». 7 6 6 | April, Oct ср, 40% [oo Ist Deb. St HL ME H: Jan, July 
5 if Dick, Kerr & Go, Ordo Debs. (red.) 8^0 E Py uly vie xe Tram Shares “............ 5 9 Jan J 
3008 Bor 6 per Cent, бакр: 514 9| 40 JUS Do, Buenos Ayres Trams Co. (1904) Sh Y ^ 
x 4% m. с 5 6 0 pt. ee Colembo Tr. Cent. Deb Stock : ) Sh. | 8 F,My,A,N 
* ee «Ро, б per Е pal 4 13 3 Sept ооое Havana El & Ltg. 5% Ist Mt. Db... eve 3 шеше 
st | 4% | Do T ЕЕ ини | Es Аш "v cun ле $1,003 50 2 
Do. осооообвоое ео $ оосо» о оо * Ы 
JETER Ее gies Hong Kong Tramways 578 pa Cnt Ты о Feb Au 
2| 32% коше nstruction Со... — 636 шере Kalgoorli LA DE en $ 
se 291) De о 2-30 I Sept De Spey ie Trams Sh. о я 6 June, Dec 
10] 5 ENSE р. Ist Mort, Debe... ‘че hy] Do &herCent"B" Diti Stosk. .-..- 4 
t Do, 4 рег Cent. Ist Mort. Debs. $ 14 О | June рж Do. 6 per Cent. dg eecocososctose 16 uly 
dE deer een уон о: ийй: ar, Sept pe see Reg Mort bibi coos 16 an, 
sn f onnee = adras 303. ..ее•• 5 
Sie ч xis t Cont. lat Mort. Deb. St 4 9 0| Feb, Aug Ta ee e DUE S 8 3 an, 
15/0 | India Rubber Gut. Per., &c, W ock 4 3 6| Mar, ug Manila El and Lt. Co. 5% Debs | ud 
10 5 Оо. 5 per Cent. Cum. Pr t orks. PETI" Fob’ Ssot Mexico Trap Ry. £1, 020 Gold Bonds. epee 5 12 г 
оа Do. 4 per Cent. Debs. red.) з 419 0 S Аш к ‚. | 5% | 100. Gen, Con Com. Sts нь E l Feb, Aug 
! .. | National Elec. dont базы 433 Apri. Os c ** [st | 625 | Do. 7 50 yr. NA Mort 5% Gold Віз. 5 3 
ee Richardsons, Westzarth h& Co. Ltd. Ord. ae ee = St. 44% MOS осу R ort. Bds „++ vos ооо» о 6 
st. as Do. 6 per Cent. Cum. Pref. ae Ped ss NA Des deris ся Debs. (1922) (Nox. cune 0м. 4$ pw Csnt я 
і% Do. АР per Cent. Perp. Deb. Sto: “k,... oe May Nov ix " St. 4% Ро. do (No e 002) esso 609 4 9 Feb, A 
[x Simplex Do duiis 6 e Cent. Cum. Prof. 5 18 0 Jan, Ја! с oe 1 0 6 Perth Ele:. Tra Or to 4,620) "TTTTTTT 4 7 ug 
ix ees Telegraph Construct on 4 Maint:nance.. 6 ^ А у Ü ee t 5% 20 18% Mt. Db. рии 2 $0 May [EXE 
o n "FEREZLIEZTILIT 
s Vickers, Sons & Maxim, воа ои аре goon Elec. Trama & Supply Со. 6% 4.17. вая 
St. oF Do 5 рег Cent. non Cum. Preference. 51 œ Ф 2| vlt Do. ato ist Mort D Vai uide 58 
St|4 Do, 5 рег Cent. non-Cum. Preferred . ds 430 ʻi 12. 100) #1 Rio Janeiro Tram, Lt. Deb. Ste serere 4 10 
4 Do. 4 per Cent. 134 Mort. Db. Sk. (red) 4 ll 6 ee «6 D .* $ Do. 30 уг. Gold B d ов 00 vere «о 4 6 
Ho Do. e per Cent. 2nd Mort. De». (red.! 1 409 ure, Des 9} 98 100| 5 Do. 50 ут. Mt. Bnda S. ttt nn 4 18 
96 Do. 5 per Cent. 3rd Mort. Debs Scrip. 4 6 6 une, De: pn ié 524 Sao Paulc Tram ма фозоороосочотое 5 2 
12% o С. White & Co. 6% Cum. Pref M 415 6 2 77 | 1048 104 $100 Stock y, Light & Рон Со. 
76 | фйша & Robinson Ordi oe mx 11412 n 134 | | sa |, Do. S per Cont ist Me $630 Ds |... 512 
S ee рэг Cent. Cum. НЕ ae Apr, "Oct ИА - 100 41% f Toronto y. Co list Ме $530 Db. - TTE 4 16 un 
t| 4% bo. 4 per Cent. ist Mort. Des... = Ар, Oct | °° a Colonial "and Е t. 44% Ster. Bonds 411. L 
Теіеггаріз. =: 6 бо | May, Nov) | = Su nig V Eioc ri у 
.. | Amazon Telegraph „оне че тень n 5| 3/0 tAdelalde Flee. c ÁN &s. 
5% | Do 5 per Cent. Debs. (red.) æm.. ws June, Dec | - St — | Do 5% pe Би Шева 51 Mar, Sept 
15/9 | Anglo-American венетов о о 5 0 5 Jan, Jul е oe 10| 5/0 | Bombay Ж) SET 6x Om P... ett : 
St. 30 ро Pref2rre iu uous’ Mitte ue rar UM 4 8 3 F,My y s es St 4% Ds. 4t per Cent. D Cm Pf putes 5 9 oe 
St | 30/0 | Do. Deferred oy ee Gent р 70 EMEARN| 1120 12 |" 5%, | De 5 рег Cent. 2 5. Stk. (rd). ae 5 12 0| Jan, July 
St. | 4% Commercial Cable 4 per Cent. Deb. Stk...| 87 15 19 6 | ЕМУ AGN 25i! 24 5| 5/0 | Calcutta Elec. Sur | ae Deb. Stozk.. 5 2 у 
іо 10/0 Caba Эд лез 10Р Cent D ET ш. сво JnAp]yO| 521 ‘Nod 2b | Gale 5% Cum. Pret Oae 519 6 | April, Oct 
E Г r enc3 sr ree . ‚О | ‘о ape зоо рое оо офое 
1 29 | о Spanish Ог par Cents «eere MS о 13 0 ыч, Aus * s 100 7 j Calgary Power Со. 5%% 19; Mort. Bnd.» æ ? о 
Ы 5/0 1 Do. аратар аи Gum. Prel.. ыт. а: КӨ уу еро $} | Do. 7% Cm. Pi. St нз 6 10 
5.44%, Do 4b р Селе B is өнө Ыы. i55 $ |516 0! Арі, Oct | ~ ++ [109] 5% | Castner Electrolyti Ali 5 14 
10 3/9 Direct United States Сазе Mam d AE. | Jan, July | ; Hi ist Mort. Stl. Debs... kali Со (of U.S.A.) 
St 260 Eastern о. inary . o a EL e | Eu 7i St, Elec. Supply Co. of V ‘of Ошо... 5 16 
St 12/6 г Cent. Pref. Бю... Neun 84 е 510 jams Ју 139)! 137 Ist Mort. Deb. St ictona 5 pe: Cont. 
St 4% De Есер Mort. Dzb. Stk. M 102 —10+ 4 2 6 ЈаМу, Ју О! 85t! 3n los .. | Indian Elec. Sup. р 54 
2 22 Elem En M И о И о она Nov | 1034! 1031 l 9f | Kalgoorlie Ele: Бои & Lig Са. . 
i т? Š osk еее 1 Же. S р А, > , 1 ae 5 o see8es 2 
21 4% | Easier aad S. Af. 4% Mauritius Sub. Deos рау 319 0| Crag oM : | Wiel 5 5% | E у аи ‚5% . 866 
|) 50 SM (of Cop: nhagen), with Coupon 83 3) —3 319 0 May, Nov | *. .. JSt. | .. | Madras E. 5. Cor Ог God Bnds... 417 6 
22 0215. indo- Europ2àn eo ce More toro S So | 5 16 Ü | ап, July ЗІ 33 St. ee Welbourne E. S. Gr C. 3.. »e*9909092099 vx 
Qo 5% | Mackay Companies common ii aded: "| By po. 5 6 6 !.Мау, Nov T $150)! 59 D> 5% bit М rtg Dios Ord. Stes sees we 
(03 4% | Do Preference и 75-=78 5 15 О! Ја,Ар,Ју,О| - 2: 5 Mexican Elec. Ligat C» 5% TEE $40 
| 1/6 | Marconvs Wireless Tag. Ca. ре NEC NO 5 4 О | Ja,ApJy,O| °: s+ pst Gold Bonds . У 5% 131 Mort. 
12/9: | Do. 7",Partipz. P > eee б... | April sese | Zi a EN $1 Mexican Ut & Powt C», Com. Sb «arose 513 0 
102: 4 Pacific & тео Guar, Dos.(rod.) 934 —101 | cnt , 145, di 509: $3 Do. TU v Cum. Pret. 2. m. St. eorvese 4 12 0 
zy M | West Coast of America «s.a «e sa em «e e 08 2 ME Bac usd о и 5% Ist Mort. О р 610 0 
02, 4% Оо. 4 er Cont. ec ая и ERE и | 5 0 0 | ау cece és т 109, 5% | Mont? rey Rly. L. & P. Сс. Vu ооо о 5 5 6 
10, 1/6 | West In ja & Panama eea) 212 4 1 0 Jan, July | ~. -. |100 8/2) | Montreal Lt. Ht. & Powe st Mort.Db.Sk. 512 3 
Io 6/0 | Do 6 pr EE il Proba ma aici -| 416 0 ay, ET © t| 5% Northern Lt. Power & С x и ss 518 6 
Eus po 6% and Pei were non" лор 215 Мат Nov ое en | Do 6 ps Do Od BE 6 50 
~ | эп 08. «ccm а ао оо ео = ay, ue возе 
го 38 Wat ri p Rar ад 16 |$ 2 0 Jan Jag | c p St St | Der B Per Cont. Deb. Stock s- Suc - iio 
Epid s Un ab. S )a e =| 101 —103 318 6 450,6 BO | SE bur rr n rns 412 © 
сига сов es ran $1 Bd: 107 318 6 Juas, De; Ei 15 Do, 5 per Cent. Віз. Со.Са.. en ee oe 470 
4%! Do $0004 X F BstGaBods 10i 01418 0 = > [St | 44% | орон сы Mt. Db. Sk === 412 6 
*N м - E MES m ower Co. 4 inde ne 460 
o allowance has been sre for accrued Interest or redemption. t Ex Dividead. ge b Rein ie Powers [^ а зонаи e 
1° L5 d = as 
adon Sto:x Exsianga Committee have declined to quote these. | 
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NOTES. 
— ae 
Steam v. Internal Combustion Engines. 

ONE of the most interesting discussions that took place at 
the recent meeting of the British Association was on the 
relative merits of steam plant, suction gas plant and Diesel 
engines. Three Papers were read in which the claims of the 
advocates of each tvpe of plant were clearly set forth ; an 
abstract of the Paper bv Mr. W. А. Тооккү on suction gas 
plant appeared in our last issue, whilst elsewhere in the 
present issue will be found abstracts of the Papers contri- 
buted by Mr. W. T. Макѕнли and by Mr. C. Day оп” Over- 
type Superheated Steam Engines " and “ The Diesel Oil 
Engine " respectively. These three Papers are more than 
usually interesting since they give the results of tests carried 
out over considerable periods on plant under normal working 


conditions. 
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Prick SIXPENCE © ND 
Abroad 94., or 18 cents, or 90¢.,or 80pf. _ 


THE low fuel consumption of internal-combustion 
engines has, as Mr. MARSHALL points out, undoubtedlv 


stimulated the manufacturers of steam engines to perfect 


more efficient steam plant for small installations. The 
'" Jocomobile "—to use the name which is better known 
abroad—is to some extent the result of this competition. 
With this plant а ше]! consumption of from 1-2 Ib. to 1-4 lb. 
per brake horse-power-hour 13 recorded by Mr. MARSHALL, 
but а consumption as low as 0-9 lb. per brake horse-power- 
hour has, we understand, been obtained with the -Wolf loco- 
mobile. This last-mentioned figure is certainly comparable 
with the best records of gas plant, with which Mr. TookEv 
mentions that 0-7 Ib. to 0-85 Ib. per brake horse-power-hour 
is regularly obtained in normal working. Although Mr. 
TooKEY quotes a number of instances to illustrate the low: 
cost of maintenance and the reliability of suction ваз plants, 
we think that engineers will not vet be convinced that in 
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these respects suction gas plant is as satisfactory as steam E 
P EM 


plant, whilst capital charges will frequently have more 
effect than that allowed by the author. 


У тн regard to Mr. Dav's Paper on Diesel engines, the 
author mentions the importance of not paying too much 
attention to manufacturers guarantees of fuel consumption, 
owing to the different conditions obtaining in practice. 
We think, however, that the Table which he gives, based 
on the published records of electric supply stations, is also 
liable to be misleading. Much of the steam plant on which 
this Table is based 13 probably inefficient апа out of date. 
That the Diesel plant considered is probably of more recent 
installation is shown bv the figures for repairs and mainten- 
ance, this item for steam plant being stated as 0-264. рег 
unit, as against 0:074. for Diesel stations and 0-24d. for gas 
plants. The desirabihtv, if not necessity, of employing 
skilled labour in running Diesel plant may sometimes prove 
a disadvantage, but there is no doubt that this engine shows 
to advantage in the case of stations with a poor load factor, 
and in which the stand-by losses are heavy. Electrical 
engineers, however, are hoping that such cases will become 
comparatively rare т the future. 


— ee 


The Exhibition. 

As we go to press We are on the eve of the opening of 
the second Electrical Exhibition held im London within the 
past 10 years. During the four w eeks in which it remains 
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open the people of the Metropolis and the Home Counties 
(at any rate) will have opportunities of inspecting the 
latest electrical devices for making homes brighter and 
cleaner and for rendering cominerce and industry more 
efficient. We are glad to see that the British Electrical 
Allied Manufacturers' Association, to use its newly adopted 
title, has made the Exhibition an essentially popular one. 
An exclusively trade exhibition would have done little or 
no good at the present time. On the other hand, the 
industry is not sufficiently well grouped to run a show which 
would appeal solely to the public and make no demands 
upon the trade. In the present Exhibition we have a 
happy combination of the two. There is very little heavy 
machinery, plenty of “ apparatus and accessories," and an 
abundance of lamps, fittings, small motors, cookers, heaters, 
radiators, cigar lighters, «е. This combination represents 
in their proper proportions the elements needed to make 
up a combined trade and popular Exhibition. 


aunt Ee zt 


From a preliminary inspection of the stands we can 
vouch for a full ineasure of completion by the time of the 
opening to-morrow. The body of the huge hall is well 
filled; in fact, almost too well, for the gangways and 
stands seem narrower than at the last show. The gallery 
is about half filled and is devoted to the smaller and 
lighter exhibits. ‘Lhe electric cooking demonstrations in 
particular should attract special notice, and we hope that 
the daily press will be given facilities for witnessing these 
and for providing their readers with intelligent copy re- 
garding electric cooking generally. The large sums spent 
by the London gas companies in newspaper advertisinz 
have resulted in the publication of well-written articles 
on gas cooking and heating, and the benefits of these dis- 
quisitions are now being reaped by those fundamentally 
responsible for them. We ourselves are dealing with the 
Exhibition in the coluinns of the Commercial and Industrial 
Supplement and we refer our readers to this section in the 
present and succeeding issues fora fully illustrated deserip- 
tion of the exhibits. In particular we would direct atten- 
tion to the map of Olympia and guide to the exhibits which 
occupies the centre pages of the Supplement this week. 


——— ризние==є=т==нєшлв. 


We gather from the Executive Committee that up to 
the present moment there has been practically no attempt 
on the part of company and municipal supply authorities 
to purchase tickets for the Exhibition in the same way as 
was done at Manchester, It may be that these public 
bodies are slow to take action iu matters of this sort. 
There is plenty of time; but we may voice a reminder 
that co-operation of this character is essentially practical 
and will result in undoubted advantage to electricity 
supply both in London and the Provinces. The public 
will need to be specially attracted to the Exhibition, and 
the wise distribution of tickets among presen; and pros- 
pective consumers will materially assist in popularising 
what is, after all, a popular electrical show. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


asab —Perim .................. July 8, 1903 ... dee 
тылса DAD epe dud Mav 26, 1910 а 
Zanzibar—Mombasa ..... eee July 11, 1911 23 
Sabang— Koetaradja ........... Aug. 18, 1911 Sept. 5, 1911 
Koton.u—Grand Bassam ...... Aug. 23, 1911 Е 
San Thiago— Bathurst ......... Nept. 4. 1911 S 
Bathurst— Sierra Leone ...... Sept. 4, 1911 - 


Mr. Edison.—Mr. Thomas Alva Edison, who with his family 
is continuing his Continental tour, has been féted in Vienna. 
and Budapest, and, according to the Austrian papers, is now 
journeying onwards to Switzerland, Holland and France. 

University of Christiania.—In celebration of its jubilee this. 
University recently conferred a number of honorary degrees. 
Among those so honoured were Sir Wm. Ramsay, F.R.S., Sir 
J. J. Thomson, F.R.S., and Dr. Н. A. Miers, F.R.S. 


New Electro-Steel Works on Tyneside.— The “ Engineer ” 
mentions that the Electro-Flex Steel Co. have acquired a site 
adjoining the new Dunston power station of the Newcastle- 
on-Tyne Electric Supply Co., and propose to manufacture steel 
entirely by means of electric furnaces. The initial installation 
13 to consist of two 200-kw. Stassano furnaces. 


The В.А. Report on Electrical Measurements.— Mr. А. P. 
Trotter informs us that his name has been attached to the 
report of the British Association Committee on Practical 
Standards for Electrical Measurements without his authority, 
and doubtless as the result of a mistake. But it compels him 
to state that he withdrew from the Committee in July, 1910, 
because he strongly disagreed with some of their resolutions, 
and with the mode in which their business was conducted. 

Popular Science.—During the last week or two our daily 
contemporaries have been in ecstasies about the wireless tele- 
phony experiments of Mr. H. Grindell Matthews. The articles 
on such occasions are generally amusing, and for the benefit of 


our readers we cannot refrain from quoting the following from 
the ** Daily Chronicle " :— 


The man who has made the discovery is a young scientist, Mr. H. 


Grindell Matthews, who has been go richly endowed as an inventive 
genius that he was the other day made a Member of the Royal Institu- 


tion at an earlier age than that ever before reccrded in the membership 
rolls of the institution The invention is 80 far-reaching in its 
possibilities of useful application that its author has been strongly advised 


to compete for the covet»d Nobel priz», and he has decided to do во 
next year. 


Electric Power and the Farmer.—A pamphlet recently 
published by Dr. L. C. Wolff in Germany, under the title of 
“ Рег Landwirtschaft und die Uberlandzentrale " contains an 
indictment of the recent policy of erecting large generating 
stations principally for agricultural purposes. It is reported 
that millions of marks have been lost in these schemes. The 
Crottorf station, which was erected 10 years ago for supplying 
current to 10towns, has inflicted a capital loss of £140,000 and 
a loss of interest of £20,000 on its shareholders. The power 
stations at Wandersleben, Blankenheim and Floh are in a state 
of bankruptcy. The stations at Birnbaum and Meseritz have 
had to quadruple their capital, and the station at Dereaburg 
has had to increase the original sum eight times. These facts 
are not, however, considered to show that these stations are & 
failure, for wherever they are properly engineered and man- 
aged they will eventually become valuable components of the 
nation's wealth. "The large manufacturers argue that it 15 only 
by such schemes that the way can be paved for the electrification 
of all main railway lines. They maintain that as soon as rail- 
ways, factories and farmers are counted amongst the consumers 
of such power stations a good return will be received from the 
capital invested. The condition of these undertakings. how- 


ever, at present seems to be not unlike that of many of our 
" power " companies. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. В. A. Houstoun continues his series of ** Studies in Light Pro- 
duction." "The title of his article in the present issue is " Flames. 

Mr. W. Dubilier contributes an article on * An Improved Wire- 
less Telephone Transmitter.” 

The following Papers read at the recent meeting of the British 
Association will be found in the present issue: ‘ The Single-phase 
Repulsion Motor.” by Mr. Т. Е. Wall; “ Economical and Reliable 
Power Generation by Over-type Superheated Steam Engines. Pay 
Мг. W. J. Marshall ; “ The Diesel Engine," by Mr. C. Day; “A 
Friction Permeameter," by Mr. W. H. Murdoch ; Smoke Abate- 
ment," by Dr. J. S. Owens. 
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Же девете a new form of-flexiblé steel mast known:as the Fontana 
Mast, which has been introduced in Germany, and is suitable: for 
wireless telegraphy. | "E 

‚ We describe the electrical equipment of the Craighead and Both- 
well Collieries. | 

The Electrical Exhibition at Olympia opens to-morrow. Ап 
account of some of the exhibits will be found in our ** Commercial 
and Industrial Supplement." 

Ап abstract is given of the report of Sir Е. Oppenheimer (British 
'Consul-General) on the trade of Germany in the past year. 

Companies’ Meetings and Reports, —At. the meeting of the York- 
shire Electric Power Co., on Tuesday, particulars were given of the 
progress made by the Company during the half-year, many additional 
customers having been connected to the mains. 

A report of the meeting of the United Electric Car Co. appears in 

another column. 

The directors’ report of Cleveland & Durham Electric Power (Ltd.), 
which gives information as to the Company’s progress during the past 
year, states thit arrangements have been made to erect further 
waste heat generating stations. 

The directors’ report of the Direct United States Cable Co. is 
also given. 


OBITUARY. 


P. А. Ермехрѕох. үе regret to record the death of Mr. P. А. 
Edmundson. electric М engineer, in the service of the Cornwall Elec- 
tric Power Co.. who was drowned while bathing at Hayle on the 9th 
inst., Deceased, who was only 28 years of age, was a native of 
Dublin. 

А. ScHWIEGER.—The death is announced of Herr Adolph 
‘Schwieger, a director of the Siemens Schuckert and Siemens Halske 
works, and a pioneer of electric railways. The deceased was 66 years 
of age. 


PERSONAL NOTES. 


Mr. J. Н. Butters, B.Sc., A.M.LE. E., has been appointed chief 
‘engineer of the new Hydro-Electric Power & Metallurgical Co. (Ltd.), 
of Tasmania, and manager of their hydro-electric supply department. 
Mr. Butters, who was educated at Hartley University College, and is a 


. graduate of the University of London, served as apprentice with Thorny- 


croft & Co., leaving them to join Siemens Bros. Dynamo Works, of Lon- 


‘don and Stafford. Whilst with the latter Mr. Butters held the position of 
: designing engineer, and was subsequently in,charge of the estimating and 


design department at the Stafford works, being later transferred to the head 


Осе as central station and power engineer. Two years ago he was ap- 


pointed engineer of the firm's Australasian branch, which position he has 
now resigned to take up his new appointment. Mr. Butters is proceed- 


ing immediately to. Tasmania to prepare specifications, &c., for the 


machinery which will be necessary to carry on the new company's work. 
Mr. James Strachan has resigned the position of works manager, 
"which he has held for the last three years with Messrs, Tetley & Co., 


‘Salford, and is now manager of the works of Salford Electrical 


Instruments (Ltd.), North George-street, Salford. 


Mr. R. J. Rosser, A. M.I. E. E., Assistant City Electrical Engineer 
of Cape Town, left for England in the s.s. “ Buluwayo ” on Sept. 4 for 


-a Six month's holiday. He will be visiting the Electrical Exhibition 


at Olympia and will afterwards proceed to the Continent of Europe 


‘and the United States on а general tour of inspection. 


APPOINTMENTS VACANT AND FILLED. 


_ Test-room assistants, for adjusting and calibrating a.c. and d.c. 
Instruments, are wanted; also assistants for photometry. See 
advertisement. 


A switchboard attendant is required for South Africa (h.t. three- 
phase system), Salary £300 per annum. See advertisement. 
Swindon Corporation require an assistant electrical and mecha- 


nical engineer for their electricity and tramways departments. 


‘Salary £130, rising to £180. Applications to the Town Clerk by 


Sept. 23. 
Án assistant lecturer in physics is required at St. Andrews Univer- 


"sity. Stipend £100 perannum. Applications to the Secretary. 


А firm in the Midlands require an assistant tester, well up in testing 
a.c. and d.c. machinery. See advertisement. 


Mr. Philip Kemp, M.Se.Tech., has been appointed lecturer in 


‘electrical engineering at. East London College (University of London) 


rin succession to Mr. 1; Murphy, who-has¥resigned ‘to take ‘пр 
the position of managing engineer to the Perry Barr Fan. Works, 
Birmingham. ПОИ | 

Mr. Kemp, after a distinguished career at Manchester Municipal School 
of Technology, spent two years at Messrs. Mather & Platt's works in the 
testing department, designing room and drawing office. Since then he 
has had two years of teaching experience in electrical design and labora- 
tory classes under Prof. Schwartz. Не was awarded in 1910 the “ Joule " 
medal for a paper on “ Som? Thermo-dynamic Properties of Rubber, 
and is joint author of a Paper printed in the “ Journal ” of the LE.E. 
on " The High-Tension Spark Discharge in Air." 

Mr. Harry Pulling. superintendent of the mechanical and elec- 
trical department of Accrington Corporation tramways, has been 
appointed manager of the tramways at a salary of £200 per annum, 
in succession to Mr. Jas. Wilson, who has retired. 

Mr. G. W. Cansdell Hirst has been appointed demonstrator in 
electrical engineering at Sydney (N. В. W.) Technical College. 
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INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.—Mr. G. Marconi. D.Sc., has been 
elected president of this Institution in succession to Sir J. J. Thom- 
son, F.R.S. 

Iron and Steel Institute.—The proposed Italian meeting for 
which arrangements had been announced has had to be abandoned 
owing to numerous withdrawals, during the last week or two, of 
members who had intended to be present. The falling-off is 
attributed to labour conditions in this country. the political situation 
in Europe. and rumours as to the prevalence of cholera in Italy. Аз 
the statutory requirements of the Charter of the Institute necessitate 
à meeting being held in the autumn, arrangements have been made 


to hold a meeting at the Institution of Civil Engineers on Thursday, 


October 5, when the Papers down for reading at the Turin meeting 
will be considered. 


EDUCATIONAL NOTICES, 


University of London, University College.—The new session com- 
mences on Monday, Oct. 2. There are complete courses of study, 
extending over three years, in mechanical, electrical, civil and muni- 
cipal engineering. Particulars from the secretary, Mr. Walter W. 
Seton, M.A., Gower-street, W.C. : 


University of. London, King's College.—Complete courses of study, 
extending over three or four years, are provided in civil, meohanical 
and electrical engineering for engineering degrees of the University of 
London, and for the diploma and certificate of the eollege. · 

The four-years’ course provides, in addition to the academic training, 
opportunity for practical training in works. Special advanced lectures and 
courses in civil and mechanical as well as electrical engineering, will 
commence in October. Among the lecturers in electrical engineering 
are Mr.W. H. Patchell, who will deal with “ Electric Generating Stations ” 
and “The Application of Electric Power to Mines and Heavy Industries"; 
Mr. F. Lydall, who will lecture on * Electric Traction, Direct and Alter. 
nating Current"; and Mr. Wm. Brew, who will deal with * Electric 
Lighting." Detailed syllabus and further particulars may be obtained 
from the Secretary, King's College, Strand, London, W.C. 

University of Edinburgh.—The next session opens on Oct. 10. 
The University provides complete courses in civil, mechanical and 
electrical engineering, qualifying for the degree of B.Sc. in engineer- 
ing. and extending over a period of three years. Particulars from 
the Matriculation Office, The University, Edinburgh. 


University of Manchester.—Complete courses of study, extending 
over three years, are arranged for the University degrees in civil, 
mechanical and electrical engineering. The session commences on 
Oct. 2. 


University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—The 1911-12 session commences Sept. 25. Courses of instruction 
are provided in mechanical, marine, civil and electrical engineering, 
naval architecture, mining, metallurgy, agriculture, pure science, 
arts and letters. Particulars from the Secretary, Mr. F. Н. Pruen, 
M.A. 

The Calendar for the 1911.12 session has been issued, and contains 
particulars of the courses of instruction in enginecring, physics, mathe- 
matics, chemistry, metallurgy, &c. Good provision is made for evening 
classes and there is also suitable accommodation for practical work 
and research. 

Goldsmiths’ College (University of London ).—At this college com- 
plete evening courses of instruction are provided in mechanical, 
electrical and constructional engineering, land surveying, fitting and 
machining, pattern-making and smithing. Students are prepared 
for the London University degree of B.Sc. in engineering, for the 
examinations of the Institution of Civil Engineers, Board of Eduea- 
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' tion, and City and Guilds of London Institute, &o. : Particulars 
from the Warden of the College, New Cross, S.E. The new session 
commences on Monday, Sept. 25. 


University College of North Wales.—At this college à systematic 
course of instruction in electrical measurements and practical elec- 
tricity is provided for students proposing to enter the electrical 
engineering profession. The session commences in October. 


Borough Polytechnic Institute.—4A four years’ course of instruction 
in electrotechnies is provided at this Institute. "There are also 
classes in electric wiremen's work, and elementary and advanced 
oourses in electrical design and workshop drawing. The head of 
the department is Mr. John Henderson, D.Sc., F. R.S. E., A.M.L. E.E. 


Prospectuses from the Principal, Mr. C. T. Millis, Borough-road, S. E. 
The session begins on 25th inst. 


Northampton Polytechnie Institute, Clerkenwell, London.—The 
full day oourses in the theory and practice of mechanical and electrical 
engineering and in electro-chemistry will commence on Oct. 2, and 
entrance examinations will take place on Sept. 27 and 28, at which 
five entrance scholarships will be offered. "The courses for mechanical 
and electrical engineering include periods spent in commercial work- 
shops, and extend over four years, and they also prepare for the 
degree of B.Sc. in engineering of the University of London. There 
are also full and partial day courses in technical optics. Particulars 
from the Principal, Dr. В. Mullineux Walmsley. 


We have received a copy of the '* Announcements " for the session 
1911-12 and among the n?w developments may be noted :— 

In the electrical engineering department the new generating station, 
which was opened by the chairman of London County Council last winter, 
is now available for the instruction of senior students in both day and 
evening courses. The equipment of the station (which was described at 
the time of the opening in Tne ELECTRICIAN) is very complete in all 
details of the generation and distribution of continuous and alternating 
currents. In the mechanical engineering department the equipment for 
experimental work in aeronauties has been much increased and it is hoped 
that valuable work of a research character will be done by the senior 
students during the winter. In other departments various additions 
have also been made. 

In the evening classes an important series of lectures is being given 
jointly by the Electrical Engineering, Technical Chemistry and Tech- 
nical Optics Departments on Hluminating Engineering. These lectures 
will be given by various specialists in the different sections of the subject 
and form an important development in the work of the Polytechnic. 
Changes have been made in the telegraphy and telephony courses in the 
electrical engineering department to meet the changes which are taking 
place outside. "ће position is complicated by the abolition of the stage I. 
examinations of the Board of Education which have hitherto been re- 
quired by the Post Office authorities as one of the conditions for certain 
departmental advances. These authorities have not yet decided as to 
what shall take the place of the Board of Education examinations, but 
students are strongly advised by their senior officers to continue their 
studies on the old lines. In submarine cable work and in radio.tele- 
graphy the advanced classes are being continued and developed. In the 
mechanical engineering department, to meet the growing development, 
the course in aeronautical engineering has been divided into two courses, 
one being the advanced engineering course of previous sessions, and the 
other a more advanced course for senior students. In technical optics 
and in technical chemistry some of the evening courses have been re- 
modelled to adapt them more to the requirements of students. Through- 
out there have been а fair number of changes in the various syllabuses 
bringing them up to date, and the educational work is being carried on 
along the lines which have been found so successful in previous years. 
New departures are made in the day work of the technical chemistry and 
of the horologieal departments by the institution of morning classes for 
apprentices in workshops. |n these classes students, all of whom are 
engaged in commercial workshops, are in attendance from 9 a.m. to 1 p.m. 
and spend the afternoons in their employers! workshops. 


Battersea Polytechnic (London, S.W.).— Тһе new session commences 
on Monday, 25th inst. There are complete day college courses in 
civil. mechanical and electrical engineering, extending over three or 
four years. ‘These courses are suitable for preparing for the B.Sc. 
(Eng. ) of the University of London, the Associateship examination 
of the Institution of Civil Engineers. «е. There are also evening 
classes in electrical technology. electrical design and power distri- 
bution. theory of machines, hydraulics, heat engines, strength of 
materials, &c. Further particulars from the Secretary. 

A course of 12 lectures, six during the first term and six after Christmas, 
will be given on ** Hluminating Engineering." On Oct. 17 and 24 Prof. 
J. T. Morris will lecture on " Electric Lighting; "on Oct. 31 and Nov. 7. 
Mr. J. G. Clarke will lecture on ^^ Gas Lighting." Mr. E. Scott Snell will 
deal with '* Oil, Petrol-air and Acetylene Gas ” on Nov. 14, and Dr. W. J. 
Ettles will give a lecture on “ lllumination. and the Куе” on Nov. 21. 
The remaining six lectures (to be delivered in the second. term) will deal 
with the Measurement of Light and Practical Problems in. Hlumination 
and will be delivered by Mr. J. S. Dow, B.Sc., Еее for full course, 7s. 6d. | 

South-Western Polytechnic Institute.— This institute provides а 
complete three-year’ course, leading to а diploma or university 
degree. ir electrical engineering. А four-years course 13 held in the 
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evening. Separate courses of lectures and practical work are"given 
‚ща elementary, intermediate and advanced electrical engineering, 


electrical design, а.с. and polyphase currents, wiring and fitting, &c. 

Mr. А. J. Makower, M.A., M.I. E. E., is head of th» electrical engineering 
department, and he is Assisted by a competent staff of teachers. The 
course of instruction is suitable for students, either before or after gaining 
practical experience in workshops. The institute is lighted by its own 
generators which have been specially arranged t» allow of complete tests 
to be carried out from time to time by students. Those who take the 
complete electrical course will be instructed in practical wiring and the 
making of joints, and the practical work in the laboratory is made to 
illustrate the principles given in the lectures as far as possible. Ample 
provision is also made for evening students in the department, and 
complete courses of three evenings per week for four years are arranged 
for those desirous of gaining a thorough training in the principles of the 


theory of electrical engineering, and of those subjects that are intimately 


connected therewith. А prospectus, containing full particulars of day and 
evening classes, may be obtained (post free 31d.) from the Secretary 
Manresa-road, Chelsea, London, S.W. 


East London College (University of London).—In the Faculty of 
Engineering complete courses of instruction are provided in engi- 
neering subjects. including civil. mechanic and electrical engineering. 
There are special facilities for apprentices on the sandwich system. 
The fee for the session is 10 guineas. Further particulars from the 
Registrar or from the principal, Mr. J. L. S. Hatton, M.A. 


Sir John Cass Technical Institute.— During the Autmun and Lent 
terms special courses of instruction will be given at this college in 
“ Engineering Metals and Alloys." by Mr. Wesley J. Lambert (there 
will be 24 lectures, followed by suitable work. commencing Oct. 5), 
and on '* Liquid, Gaseous and Solid Fuel.” by Mr. J. S. Brame (20 
lectures, commencing Oct. 16). A detailed syllabus of the courses 
my be obtained from the offices of tho Institute, or by letter to the 
Principal, Jewry-street, Aldgate, London, Е.С. 


Northern Polytechnic Institute, London.—We have received a сору 
of the prospectus for the 1911-1912 session. There are day and 
evening classes in engineering, physics, mathematics, chemistry. &c. 


ARRANGEMENTS FOR THE WEEE. 


SATURDAY, September 23rd. 
ELECTRICAL EXHIBITION AT OLYMPIA. - 
2 рт. Formal opening of the Exhibition, by Sir William 
Preece, K.C.B., F.R.5. 
TUESDAY, September 26th. 
JUNIOR INSTITUTION OF ENGINEERS. 
Visit to the Electrical Exhibition at Olympia. 
MUNICIPAL TRAMWAYS ASSOCIATION. 

WEDNESDAY, September 27th. 

10:30 a.m. Annual Conference at Glasgow. Reception by the 
Lord Provost and the Convener and Members of the Glasgow 
Tramways Committee, in the Council Chamber. 

11a.m. Presidential Address by Mr. J. Dalrymple (General 
Manager, Glasgow Corporation Tramways) ; and Paper i 
“The Common Good of the City of Glasgow, its Origin, History 
and Present Position in Relation to the Tramways Under 
taking," by Councillor W. Nelson (Sub-convener of the Tram- 
ways Committee.) | 

3:30 p.m. Paper on “ Tramways Finances and Policy,” by Councillor 
J. Н. Rodgers (Chairman of the Newcastle-upon-Tyne pur 
poration Tramways Committee). Discussion to be opened ^y 
Мг. W. J. Squires, of the London County Council. 

7:30 p.m. Dinner in the City Chambers. 

THURSDAY, September 28th. 

10:30 a.m. Conference in the Hall at Newlands Depot. Paper 9n 
""l'ramear Meters,” by Messrs. В. G. and J. G. Cunliffe (Teeh- 

nical Assistants, Manchester Corporation Tramways). p 
‘cussion on this Paper to be opened by Mr. T. В. Cone 
(General Manager, Croydon Corporation Tramways) and АТ. 
W. Clough (General Manager, Bury Corporation Tramways), 
Report on “ Tramway Track: Methods of Construction i 
Maintenance," by the Representatives of the Glasgow, aur 
chester and Leeds Corporation Tramways. 


6:30 p.m. 


2:30 p.m. Annual Business Meeting in the Hall at Newlands Depot. 
3:15 p.m. Visit to Rouken Сеп. 


£O pam. Association 
Go rdon-.street. 
FRIDAY, September 29th. 


; ; ud NK at 
Па.т. Excursion to Ayr and the land of Burns (arriving back 
Glasgow at 7:20 p.tu.). 


: : | ` ant 
Dinner in the Grosvenor Restaurant, 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued :— ; 
Head-quarters will be closed for instruction, but will be ороп! for оћео 
work as under until further orders :— 


Monday to Friday, 10 a.m. to 4 p.m. 
Saturday, 10 a.m. to 12 noon. 


———— RR 
p——— nnnm 


. the E. M.F.s induced in the stator and rotor windings, and curves are 
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MEX SD и 
THE SINGLE-PHASE REPULSION MOTOR.* 
BY THOMAS X. WALL, M.SC., M.ENG. 
Summary.—In the first part:of this Paper ex pressions are deduced for 


made as to sinusoidal distribution of flux in the air-gap space, but 
as far as possible the actual flux distribution will be considered. | We: 


line AB, and CD represents the brushes, which are short-circuited, 
and thus forms the axis of the rotor winding. (In what follows the 
letters A, B, C, D refer to points on the rotor or the stator, according 
to the member considered.) The angle between the axes of the stator 
and rotor windings respectively is represented by 6, and 2a is the 
angle subtended by the unwound portion of the stator periphery. 


given which enable some of these. E, M.F.s to be rapidly determined for 
any value of the displacement of the. rotor brushes from the stator axis. 
In the second part of the Paper the results previously obtained are 
employed in developing the theory of the repulsion motor. А series of 
simultanéous equations enable expressions to be obtained for the sp^ed, 
stator current, power factor and power of the motor. In the third part 
of the Paper the results of some tests on a 6 B.H.P. motor are given, and 
the values of the stator current, power factor and speed are shown to 
be in agreement with the theory. Finally, a method of calculating 
the open circuit characteristic of a single-phase motor is given. 


In dealing with the subject of alternating-current commutator 
motors it is not easy to adapt the methods used for other types of 
alternating-current machinery, since the commutator motor partakes 
partly of the nature of a transformer and partly of the nature of an 
alternator, and for this reason, in evolving a theory of these machines 
it is of the greatest importance that the methods adopted should be 
as simple as possible in order that the subject, which is intrinsically 
of considerable complexity, may not be made more so by com- 
plicated methods of treatment. In order that the practical engineer 
may have a clear idea of the physical aspect of the subject, it is most 
desirable that the methods of design should not involve any other 
ideas than those usually employed in the design of transformers and 
electrical machines. The subject has been dealt with by several 
writers, notably Steinmetz,t Bragstad,t and  Fischer-Hinnen.$ 
The treatment of Steinmetz and Bragstad involves the use of the 
symbolic method, and assumes sinusoidal distribution of the flux 
in the air-gap. Although the symbolic method leads to a singu- 
larly elegant solutiom, it is not at present familiar to the practical 
engineer. Moreover, the assumpticn of sinusoidal flux distribution 
is not very satisfactory. | Fischer-Hinnen has shown how the vector 
diagram may be drawn for one position of the rotor brushes, but 
the solution is not a general one. 

In the following treatment the plain repulsion motor has been 
dealt with, and it is hoped that the results obtained may be of 
immediate use to the designer. Experimental evidence as to the 
accuracy which may be expected from the theory is given, tests 
having been made on a motor designed for 6 B.H.P. at 50 cycles 
120 volts. 

The Déri modification of the plain repulsion motor may be con- 
sidered as a special case, and can be dealt with quite easily by slight 
modifications of the formul:e deduced in the Paper. 

The only assumptions made in the following development are 
that the iron losses and commutation effects are small and that the 
permeability of the magnetic circuit is constant. That the influence 
of the circulating currents in the coils undergoing commutation is 
extremely small is evident from Fig. 20. 

No assumption as to sinusoidal Hux distribution in the air-gap has 
been made, the triangular or trapezoidal flux distribution, as the 
case may be, having been dcalt with throughout. 

Part I. 

Before developing the author's theory of the repulsion motor, 
formule for the following will be established :— 

1. The E.M.F. induced in the stator winding due to an alternating 
current in that winding. 

2. The E.M.F. induced in the rotor winding due to an alternating 
current in the stator winding. 

3. The E. M.F. induced in the rotor winding when rotating in the 
field due to an alternating current in the stator winding. 

4. The E.M.F. induced in the stator winding due to an alternating 
current in the rotor winding. 

5. The E. M.F. induced in the rotor winding due to an alternating 
current in that winding. 

Now, since we can write for the case of a sine wave form of applied 
pressure 
Effective E.M. F.— 4-44 x frequency x maximum flux linkages x 10-8 
(the tlux linkages being the sum of the products— flux x number of 
turns linked— taken Гог all the turns), expressions for the maximum 
flux linkages in the five cases stated above may be at once deduced 
from the expressions for the Е.М. Ps. | 

It is quite justifiable to assume à sine wave form for the applied 
pressure (and consequently for the corresponding induced flux), 
since in practice a sine wave form is the standard for alternating 
current generators. 
жр per read before Section Gof the British Association at Portsmouth. 

T Steinmetz, “Alternating-Current Phenomena.” | | 

+ Bragstad, “Transactions” of the International Electrical Congress, 


St. Louis, 1904, Vol. ПЕ. pp. 153-173. : : | 
$ Fischer-Hinnen, META," 30, May 27, Junc 3, June 10, 1909. Vol. IV., p. 13. 


If a current be led into the stator winding, and if we suppose for 
а moment that both stator and rotor have smooth peripheries, the 
flux distribution in the air-gap will be represented by Fig. 2 for an 
indefinitely large number of stator conductors. As a matter of fact, 
both stator and rotor will be slotted in practice, and the number of 
conductors will not be indefinitely large. Suppose that only the 
stator be slotted, then the flux distribution may be represented in 
some such way as is given by the full line in Fig. 2a. The value of the 
flux linkages, however, given by the full line in Fig. 2a will be the 


same as the value obtained by considering the distribution to be as 
shown by: the dotted line in Fig. 2a, diminished by some constant 
which is independent of the magnitude of the current in the winding. 
The effect of slotting the rotor core may be similarly dealt with by 
introducing а second constant. These two constants may be com- 
bined in a single constant,* a knowledge of which enables the actual 
flux linkages to be obtained by considering the stator and rotor as 
having smooth cores, and the flux distribution as shown in Fig. 2. 


СВОИ 


575 


Fia. 24. 


Let г be the mean radius of the air-gap measured in centimetres. 
l be the mean effective axial length[ of the stator and rotor 
cores measured in centimetres. 
w, be the number of conductors per centimetre length of 
stator periphery. 
w, be the number of conductors per centimetre length of 
rotor periphery. 
Влах. be the maximum flux-density in the air-gap as regards 
both time and space. That is to say, if the flux distribution 
be represented by Fig. 3 when the stator current is а 
maximum, then By, will be given by the ordinate AA’. 
Вах. be the maximum flux-density in the air-gap as regards 
space only—that is, the density at any instant at the 
points A or C (Fig. 1). 
The maximum value of the flux-density at any point, X, distant 
х ст. from R. is 
= Вик 2к/г(т— За), for a two-pole machine. 


* See Arnold, * Die Wechs-lstromtechnik.” Vol V., part L, p. 42. 
Also Wall, = Journal " Inst. Elec. Engs Vol. XL.. p. 500. P 
+ Calculated as shown by Arnold, “ Die W echselstromtechnik, 


_ In establishing" the above five expressions no assumption will be- 


Fig. 1 represents diagrammatically a plain repulsion motor having 
two poles. The axis of the stator winding is represented by the. 
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electrical degrees, then the flux-density at X will be 


M4 = Banax 2tP/r(v— 2a). | 
The effective E.M.F. induced between the stator terminals will be 


e r(s/2—a)fP 

= »[ Г 2B lw, x444 v 10-5d z - 2B,,,1 pcm m, 4:44 v 10^ | 
"X230 

for frequency vy, if all the conductors are in series. 


If the conductors be arranged in p,, sets in parallel, this expression 
must be divided by p,,. 


X B 
A- o e — o A Gp Фә eue GU V =з ee ро ow eon am ar a „д> AD ap ar 
+ 


Simplifving this expression, we get :— 


The effective E. M.F. induced in the stator winding due to a current 
in that winding is 


== BP po, 4-44 v Вах nino — 2a)( + 4a)10 ` (1) 


or, dividing this expression by 4:44 v 1075, we get :— 


The maximum flux linkages of the stator winding due to a current 
in tbat winding 13 
I. = 


L',— spy, Pus lits —2a)( + 4a) . 


(1а) 

We may proceed in a somewhat similar manner in order to obtain 
the E.M.F. induced between the rotor brushes by the Нах due to à 
current in the stator winding. Referring to Fig. 4, the flux dis- 


tribution in the air-gap is again shown, and C and D represent the 
short-circuited brushes. 


It is elear that no E.M.F. is induced in the 


band of conductors on the rotor subtended by the angle Ó on each 
side of the stator axis. Hence it is only the conductors contained 
in the bands CC’ and DD’ of the rotor periphery which develop an 
E.M.F., cf which the effective value is 

~(7/2—0) P 


ЕЕ il 2B [0,2444 v 10 8dr 2B 6 4:44 › 107 e - B 
Pr о 


= a | v /2— 60 
+2 Вах mue »107w, P , 
in which p,, represents the number of parallel paths in the rotor 
winding, and B, is the mean value of the flux-density over the 
band of conductors (0 — ar; P. 

simp'ifving this expression, we get :— 

The effective value of the E.M.F. induced between the rotor 
brushes due to an alternating current in the stator winding is 


Lo Г.в 1° а Т 
== gpp, bunts 4:44 y IO Sr? [-- гв | л — 2a : ( 


ог. dividing by 4-14 v 1075, we get :— "" 
'The maximum flux linkiges of the rotor winding due to a current 
in the stator winding is 


о аы : п? + 250 — 201 — ba? Т 
Г’, = рр, Вам. с, т? [4-25] E 25—92 . (2a) 


The expressions 9 and 2a hold if Ө is equal to or greater than a. 
If. however, 0 is less than a, we must obtain à new expression for 
the Hux linkages. This becomes 

1 Р 2 ER 2. 2 
= "XU 4 2na—66?— 2a: |. 
-r 


The case of 0 less than а is not of very great importance, and we 
- shall not further consider И. 
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If the machine have P pairs of poles, and r and a be measured in 


In the expression (2a) the product of the quantities in brackets 
may be represented by Ө,, and has been worked out for 
various values of 6 from 0 to 7/2. Fig. 5 shows a curve connecting 
Ө, and Ө (assuming а=0`]т. which is a reasonable value), but it 
must be remembered that this curve is only applicable for values of 
0 between а and -—a. 


1 


m 
F | 


8. 


0:2” 
9 — 
Fic. 5. 


In order to deduce the E.M.F. induced between the rotor brushes 
when the rotor is revolving in the ficld due to an alternating current 
in the stator winding, we may proceed as follows :— 

The effective E.M.F. due to rotation is 


NZ,n2P 
шет VO 
A/ 2-60 p,,.105 
N being the maximum flux threading the short-circuited coil, Z, being 


Its, 


Fic. 6. 


the number of conductors in the rotor winding, n being the speed of 
rotation in revolutions per minute, and the other symbols having 
the same signification as before. | 

Referring to Fig. 6, the flux threading the short-circuited coils 
may be represented by the area CcD'd. 


N 


Making the necessary substitutions, we get :— T 
The effective value of the E.M.F. induced in the rotor wil 


i: | ! tof 
when rotating in the field due to an alternating current in the sta 
winding is 


B lr Mes E 
"ue 60 A/2' p,,. 7 — 2a 


0 
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For this particular case it is not important to know the value of 
the flux linkages represented by this expression, and we shall not, 
therefore, consider it further. | | 

In the expression (3) the numerator of the quantity in brackets may 
be denoted by Өк, and Fig. 7 shows the relationship between Өр and 9 
for values of 9 between a and 7/2 (assuming а= 0:1). 

It is to be noticed that the frequency of the E.M.F. induced at the 
rotor brushes in this way is independent of the speed and is equal 
to the frequency of the supply pressure at the stator terminals. 

Expression (3) would appear to indicate that the E. M.F. is indepen- 
dent of the number of poles. "l'his, however, is not the case, since 
the angles are measured in electrical (not geometrical) degrees. 

If a current be caused to How in the rotor winding the flux dis- 


tribution will be as shown in Fig. 8, and we get :— 
The effective E.M.F. induced at the stator terminals due to a 
current in the rotor winding is 
717 /3— 2та? — 2r? + 4а*0 + 4/36? 


l — 
= Pp, Вах ie ttt у 10757? | - з | (4) 


or, dividing Бу 4-14» 10-3, we get :— 
The maximum flux linkages of the stator winding due to a current 
in the rotor winding is 
1. = 33 /3— ла? — 270° + 4а?0 + 4/30? 
. (4a) 


Т." = рр, Bana." т 


Expressions (4) and (4a) hold if @ is equal to or greater than a. 


Fig. 9. 


If, however. 0 is less than a, а new expression must be obtained for 
the flux linkages. This has been found to be 


P 2h 
Bias T lu, 


Е Pp, T 

We shall not further consider the case of 0 less than a. 

In the expression (4a) the quantity in brackets may be represented 
by Өр. and the values of Өр have been worked out for various values 
of 0 from 0 to т/2. | | 

Fig. 9 shows a curve connecting 9p and 0, but this curve is, of 
course, only applicable for values of 6 between а and 7 — a. 


4 a В 
"IS E 4а29— Зта*— 270? 


For the last case (case 5) to be considered we may deduce’ the 
following by considering this as a special form of case 1 :— 

The effective E.M.F. induced in the rotor winding due to an 
alternating current in that winding is 


_ 444» Ben leri*7102 
JPp,, 
or, dividing hy 4:44 » 1075, we get :— 
The maximum flux linkages of the rotor winding due to an alternate 
ing current in that winding is 


e ыы (9) 


L',— gpp, Binns аи. и ^ж в d) 


The foregoing results will now be utilised in the development of 
the theory of the repulsion motor. 


(To be continued.) 


EXPERIMENTS ON SPARE GAPS WITH ALTERNATING 
CURRENT.* 
BY DR. W. WEICKER. 


Summary.—The author examines the methods of measuring alternate- 
current voltages by means of spark-gaps, and shows the various influences 
that require to be taken into account for purposes of correction. He 
defines the ‘initial voltage " and the “ limiting voltage of brush dis- 
charge," and shows how these are affected by the nature of the electrodes, 
by the length of the spark-gap, by moisture, atmospheric pressure, ultra- 
violet light and other disturbing influences. 


Discharges at high voltages have been frequently studied and 
described, but the measurements mostly have reference to tests 
carried out with influence machines and induction coils over short 
sparking distances. Very little has been published of a precise 
nature, referring to sparks produced by ordinary alternating current, 
and the author, therefore, thinks that the following tests, carried 
out by him in the laboratory of the porcelain factory at Hermsdorf 
may be of interest. The apparatus included an alternator with an 
output of 10 kw., and a transformer giving 20 kw., and a voltage of 
200,000, the frequency being 52. The voltage given by the trans 
former was always regulated by adjusting the excitation of the 
alternator. But spark phenomena depend not on the effective 
voltage, but on the maximum value, and an accurate knowledge of 
the wave-form was therefore necessary. This was obtained by an 
oscillograph of the Siemens- Blondel tv pe, and it was discovered that 
the wave-form depended on the experimental arrangements, such, 
for instance, as the length of the conductors joined to the trans- 
former. This made it necessary to determine the wave-form 
separately for each experiment. In determining the spark voltage 
it was found—as, indeed, Toepler had already found—that it was 
very important to distinguish between the different forms of dis- 
charge, and that this distinction helps to clear up many points which 
would otherwise seem of a puzzling nature. 

If with two given electrodes the spark voltage is plotted as а 
function of the distance between the electrodes. it is not usual to 
obtain any steady curve. Ц is found that sparks tend to appear 
when one form of discharge passes into another. For purposes of 
definition, it is necessary to note the following: The “initial volt- 
age " is defined as that at which the first faintly visible glow appears ; 
the “limiting voltage of glow discharge ” is that at which the glow 
gives place to the brush discharge; and the “limiting voltage of 
brush discharge " is that at which the brush passes into the arc. 
With ordinary alternating current it is generally sufficient to dis- 
tinguish between the “ initial voltage " and the “limiting voltage 
of brush discharge." In Fig. 1 are given curves showing results 
obtained with pointed and spherical electrodes ; but it must be 
understood that the conditions under which these curves were taken 
were merely accidental—that is, they correspond to certain chance 
conditions of the atmosphere at the moment of test ; and it will be 
shown later that the atmospheric conditions are a very important 
element in the calculation. On the other hand, the results shown in 
Fig. 2 are those corresponding to certain stated conditions—viz., a 
temperature of 20 C., a barometric pressure of 740 mm. of mercury, 
the presence of 50 per cent. of relative moisture, and an exact sine 
wave voltage. 

With pointed electrodes it is specially important to distinguish 
between the different forms of discharge. И the spark-gap is very 
small, the “ initial voltage " may be the same as the "* spark voltage," 
but not otherwise. The shape of the extreme tip is of the greatest 
importance, and the slightest injury to the tip affects results enor- 
mously. А blunted tip requires a much increased voltage to jump 


* Abstract of an article in the “ Elektrotechnische Zeitschrift." 
D 
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the gap. With increased gap, the glow discharge begins, and passes 
at once with an increase of voltage into a spark discharge. With 
very sharp and very blunt tips, the spark voltages are apt to be 
irregular. With a further increase of gap, the glow is succeeded by 
the brush and then this passes into the spark discharge. But here 
again the shape of the tip is very important. With very sharp tips 
with a taper of less than 7 deg. there is often no brush discharge | 
with long spark-gaps, the sparks immediately succeeding the glow ; | 
with a taper up to 15 deg. a partial brush discharge may accompany 
` the sparks; with a taper of more than 20 deg. a well-defined brush 
appears p ing the spark discharge which now takes place at a 
constant voltage over a constant gap—i.e. the voltage is independent 
of any further increase of the taper, until we come to quite blunt 
conical tips, with angles of more than 100 deg. If, fora constant gap, 
the spark voltage is plotted as a function of the taper, it is found 
that very high voltage values correspond to very sharp tips ; but 
the voltage quickly falls to a constant normal value for increased 
tapers, until with very blunt tips it begins to rise again slightly. As 
may be imagined, sewing needles, which are often used for this class 
of work, proved almost useless on account of the sharpness of their 
tips. For purposes of measurement with pointed electrodes, the 
“limiting voltage of the brush discharge,” which is almost indepen- 
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Fic. 1.—SHOWING THE RELATION BETWEEN VOLTAGE AND SPARK-GAP WITH ELECTRODES OF DIFFERENT 


TYPES. 


dent of the shape of the tip, is the main feature, and involves voltages | 
above about 60 kv. ог 70 kv. ; and for this it is best to use tapers of 
not less than 20 deg., the extreme tip being preferably filed off. 

The effects of the atmosphere on these phenomenon must next be 
examined, and here again it is necessary to distinguish carefully 
between the ‘initial voltage " at which the first faint glow is ob- 
served and the “ limiting voltage of brush discharge." Considering 
the “initial voltage " first, the effect of moisture in the atmosphere 
was first examined, the barometric pressure and the temperature 
being kept as nearly constant as possible. Ап artificial state of 
dampness was produced by gradually passing steam into the room ; 
but there was found to be no relation between the amount of moisture 
and the initial voltage. Results obtained with short spark-gaps 
by other observers show that the “ initial voltage " is proportional 
to the density of the atmosphere; therefore, if the barometric 
pressure is constant, the “initial voltage " would be inversely pro- 
portional to the absolute temperature. This was proved to be the 
case by experiments on spherical electrodes ranging from 2 сш. to 
10cm. in diameter, with spark-gaps up to 50cm. The range of 
temperature at Hermsdorf, where the tests were carried out in the 
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open, is very great, and as the experiments extended over several 
years, temperatures reaching from 33°С. to 23*C. below zero wer 

recorded. It has also long been known that for low voltage values 
there is a direct proportion between the “ initial voltag >” and the 
barometric pressure. The correction for errors of this kind is, t 
fore, easily made. The author examined the matter from the px 
of view of higher pressures. One test was with spherical electrodes 
of 10cm. diameter and with a spark-gap of 10 cm., the pressure 
rising to 127 effective kilovolts, and another was with sph res of 
2 cm. diameter and a spark-gap of 35 cm. ; the results c onfirme the 
law as stated above. It may be stated in passing that the formula, = 
due to Toepler, conneoting the sparking voltage for spherical elec- 


; "9 
x ик, 


trodes with barometric pressure and temperature, gives results — 
agreeing very closcly with those obtained by the author. ' 'oepler's. 
formula was only intended to apply to pressures up to 60,000 effective 
volts; but it now seems to apply for much higher pressures up о 
200,000 effective volts and for spark-gaps upto 60cm. © 
The next point to examine is with regard to the “ limiting voltag 
of brush discharge," and the effects produced by the atmosphere 
This case is much more complicated, seeing that the amount of 
moisture in the air affects matters as well as the barometric pressure. 
Pressure, temperature and moisture are the three indeper dent 
variables, and their effects aven W 
to be considered. As has been _ 
already shown, there exists а linear 
relation between the length of the 
spark-gap and the “ limiting volt ge 
of the brush discharge." Such — 
deviations from this law as could һе 
detected were due to unavoidabl 78 
experimental errors. For instance, 


on different occasions eod T 
constructed showing the relation  — 
between spark-gap and the limiting - 
voltage of brush discharge; these 
curves were in all cases sra 
lines, but their inclinations to the 
axes of co-ordinates were 2 
owing to the different atmospheric. 
conditions on the days of test. 
Still, these straight lines appeared to 
intersect at a point co 
to а spark-gap of 6 сш. This seems 
. to show that 6 cm. is in this partiou- 
lar case that gap for which tempera- 
ture and moisture produce Rev 
and probably it is co 
suppose that this is the smallest gap 
over which a brush di 18 
possible. The influence of moisture 
and temperature is mostly seen in 
the retarding effect which is: 
on the growth of the brush dist 
and they do not appear to exert any 
influence on the discharge of sparks 
from the body of the electrode. Ina 
darkened room it is clearly seen how 
an increase of moisture пи 
growth of the brush discharge ; 
and if the atmosphere is saturated 
with moisture there is scarcely any 
sign of a brush discharge ip 
the spark appears. The following equation expresses the genera 
conditions for the brush discharge—viz., 
P=c,+(F—6)kZ(q, t), 
where P is the voltage, F is the length of the gap in centimetres, 
c, and k are constants, and Z(q, t) is a function, at present unknown, 
of the absolute moisture q (expressed in grammes per eu 
metre), and the temperature t. k 
The influence of moisture was next tested over a constant Sp? | 
gap between pointed electrodes and also between two small spherica 
electrodes. If the “limiting voltage of the brush discharge ad 
plotted as a function of the relative moisture, а curve 18 obtain 
which is to all intents and purposes a straight line, if the values 
below 40 per cent. relative moisture are neglec The function 
Z(q, t) between the limits of 40 and 100 per cent. relative moisture 13 
therefore, capable of being written in the form 
Z(q, t) —c; +а. 9, 
where c, is a constant depending on the temperature, 7 18 the arie 
moisture expressed in grammes per cubic centimetre, and " d: 
increase in the voltage for a moisture of 1 gramme per cubic ce 
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metre over а spark-gap of a length of lcm. The spark voltage in 
this case, therefore, ia given by the following equation—viz., 


P=c,+(F—86). (с, +а. 9). 
For an exact determination of а, tests were carried out over all sorta 


. of lengths of spark-gaps, and the average value was found to be 


0-059, or, roughly speaking, 0-06 for voltages following a sine wave 
and for a temperature of 20°C. For lower temperatures the value of 
a increases slightly, and fora temperature of 6?C. amounts to 0-07. 
From other readings the value of c, was found to be 30 kv. (effective), 
and with а temperature of 20 deg. th» value of c, was found to be 2.8. 
The above equation can, therefore, be written in the following form 


Р=30+(Е— 6). (2:8-- 0-069) effective kilovolts. 


The influence of the temperature on the limiting voltage of the 
brush discharge is very difficult to ascertain, because a change of 
temperature affecta generally the absolute as well as the relative 
moisture. The best results were obtained in the open air on bright 
days, and experiments were made at different times of the year over 
constant spark-gaps and with constant barometric pressure. The 
result seemed to be that the spark voltage decreased rather more 
rapidly than it would if it followed the law of inverse proportion to 
the absolute temperature. The effect of barometric pressure was 
also deduced from a large number of experiments, and the '' limiting 
voltage of the brush discharge ” seems to increase more rapidly than 
the density of the atmosphere, and this increase seems to be indepen- 
dent of the length of the spark-gap. Roughly speaking, it may be 
said that an increase of 10 mm. in the height of the mercury column 
raises the voltage by about 2-4 per cent. Still, at a given spot, the 
variations of barometric pressure are not great, and it is not certain 
that it is possible to draw any general conclusion from results obtained 
n this way. 

The frequency was changed from 15 to 75, but these changes 
appeared to be without effect on the maximum values, as opposed 
to the effective values of the spark voltage. The effective values 
did, indeed, vary somewhat, but this was due to the reaction of the 
magnetising current of the transformer on the field of the generator, 
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whereas so long as the brush discharge itself is not affected the 
“ limiting voltage of brush discharge" appears to be unaffected. 
In a certain case, which may be taken as typical, the gradual shifting 
of the position of some connecting wires had the effect of raising the 
“initial voltage " from 68 kv. to 87 kv. For purposes of measure- 
ment, tho “ initial voltage " may be taken between two fairly large 
spherical electrodea, the mean of several readings being taken with 
a view to excluding any chance effects due to irregularity in the 
surface; and it is well to see that the electrical field 18 во arranged 
as to be likely to be as free as possible from reactive disturbances. 
These disadvantages are not so marked in the case of pointed elec- 
trodes; but, on the other hand, in this case, the more pronounced 
effects of temperature, pressure and moisture are counterbalancing 
considerations. 

In conclusion, it may be pointed out that if attention is directed 
to the various corrections necessary for reducing the readings to & 
pre-arranged system of standard conditions, it is possible to obtain 
wonderfully consistent results. 

The original article contains a number of curves and figures 
relating to the various tests which have had to be omitted from the 
present abstract owing to considerations of space. 


ECONOMICAL AND RELIABLE POWER GENERATION 
BY OVERTYPE SUPERHEATED STEAM ENGINES.* 


BY W. J. MARSHALL. 


Summary.—The author considers that the type of steam plant in which 
the engine is mounted on the boiler can compete аз regards low cost of 
running with the internal.combustion engine. Не describes the engine 
manufactured by Messrs. R. Garrett & Sons, and gives resulte of testa on 
actual installations. 


On account of the severe competition which they have felt from 
internal-combustion engines, steam engine builders are now able to 
produce steam plants having a fuel cost quite on a 
раг with that of internal-combustion plants, and 
having other advantages which make them prefer- 
able to internal-combustion planta where reliability, 
flexibility and overload capacity are essestial. The 
author's Paper deals particularly with plants of 
comparatively small capacity, say, up to 500 в.н.Р. 


The name “ overtype superheated steam engine ".- 
does not in itself sufficiently describe the plant, 
consisting as it does of engine, boiler, superheater, 
air-pump, condenser, &с.; in fact, all the integral 
parts which go together to make à complete steam 
plant. This form of plant is known by various 
names. In Germany the term “ locomobile" has 
been applied to it, in France it is called “ demi- 
fixé," and in this country it is sometimes known аз 
the ‘‘semi-stationary engine." It is a direct 
development of the well-known  semi-portable 
engine, but the element of portability which seems 
to be implied in the above names does not mean that 
it is an engine which is only to be used for temporary 
purposes, although the great simplicity of the 
foundation and the arrangements generally of the 
plant render it an easy matter to move the plant 
from one position to another should this be desirable 
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Fia. 2.—SHOWING THE “INITIAL VOLTAGE” AND THE ¿“LIMITING VOLTAGE ог BRUSH at any time. 


DISCHARGE”? BETWEEN SIMILAR ELECTRODES OF DIFFERENT KINDS." 
These curves hold for а barometric height of 740 mm. of mercury, à temperature of 20? O., and a relative 
humidity of 50 per cent., the voltaze-waves being exactly sine-shaped. The short vertical double lines give the 
limits up to which the “Initial Voltage" coincides with the sparking- voltage. 


whereby a considerable distortion of th» wave-form was produced, 
resulting in a difference in th» amplitude factor. The capacity of 
the electrodes appears also to have no effect, apart perhaps from a 
slight displacement in what may be called the neutral territory that 
lies between the various forms of discharge. and forms a kind of 
transition area in which the one passes into the other. Various 
observers have noted the effect of ultra-violet light, and the author, 
therefore, examined ths results produced by a couple of arc lamps. 
It was found that the radiation from the lamp had a marked effect 
on the “initial voltage," which was lowered by amounts up to 4 per 
cent. ; but no effect was produced on the “ limiting voltage of brush 
discharge," probably because ionisation was already present as a 
result of the brush discharge itself. 5 4/5 Ay :328 1 ^3 479 s 
А source of error that is frequently fogotten lies in the effects 
produced by the connecting wires or by the presence of large earthed 
bodies. The effect is specially noticed in the “initial voltage," 


The overtype superheated steam engine consists of 
a special tubular boiler, having the superheater 
placed in the smoke box. Ths engine is mounted on 
the boiler, and the air-pump, feed-pump, &c., are 
attached to the side. The boiler forms ths foundation or bed-plate 
for the engine. The result of this arrangement is that the steam- 
pipe losses are reduced to a minimum, and the full value of super- 
heated steam can be employed. The cylinders can also be jacketed 
with high-pressure steam from the boiler without any loss due to 
drains and steam-traps, as the cylinder casing forms a portion of the 
steam space of the boiler. 

А number of eminent firms are now manufacturing this type of 
steam plant, but it should be recorded here that the German firm, 
Messrs. R. Wolf. of Magdeburg, was the first to apply this type of 
engine to any great extent. Messrs. Richard Garrett & Sons, of 
Leiston, Suffolk, were the first English firm to take up the manufac- 
ture of this tvpe of engine, and they also have made a considerable 
number of these engines and have had great success with them. 

* Abstract of a Paper read before Section G of the British Association 
at Portsmouth. 
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In genera! principles the Garrett engine follows the lines laid down 
by our friends in Germany, but in details of construction the Garrett 
engine follows British practice, and, being more massive in construc- 
tion, is more easily kept in good order and condition. 

Fig. 1 gives the general appearance of the Garrett engine, and 
indicates clearly how the arrangement is carried out. The boiler is 
what is sometimes known as a “ Cornish multi-tubular boiler," in 
that it has a single circular furnace and heating surface consisting of 
smoke tubes, through which the products of combustion pass. This 
type of boiler gives the large steam and water space of the Cornish 
boiler, together with the high efficiency of the locomotive-type boiler. 
А special feature of the boiler, and one which does away with all the 
disadvantages of a tubular boiler, is that the whole of the furnace and 
the tube system can be readily withdrawn for cleaning and inspection. 
The actual time taken to withdraw the tube system and replace it 
is from 5 to 6 hours. 

The saturated steam from the boiler is conducted first to а super- 
heater, which is situated in an extension of the smoke box. The 
superheater consists of а number of zig-zag coils of solid-drawn steel 
tubes expanded into cast-steel headers, and the steam in passing 
through these tubes travels in the opposite direction to the flow of 
the hot gases past the tubes, thus ensuring that the maximum efti- 
ciency of the superheater is obtained. Тһе joints in the pipes con- 


necting the superheater to the boiler and to the engine are situated 
outside the smoke box, where they can be readily disconnected, and 
the superheater itself can be completely withdrawn from th? chamber 
A notable point of difference between En. 


in а very easy manner. 


ric. 5L— GENERAL VIEW ОЕ А GARRETT PLANT. 


glish and German design in respect of the superheater is that. in the 
former, the coils are more accessible for cleaning. and are piaced in 
such а position that they do not interfere with the free use of a tube 
brush for cleaning the boiler tubes. In the latter the coils are not so 
accessible, and the smoke tubes of the boiler cannot be cleaned by а 
steum jet. which is not sufficient to remove the deposit with many 
classes of fuel. 

From the superheater the steam is conducted to the engine, which 
is a side-by-side compound engine fitted with piston valves to high 
and low-pressure cylinders. 
the self-oiling type, and all other points are fitted with sight-feed 
lubrieators, With superheated steam care must be taken that the 
cyiünder lubrication is carried out properly. nd to ensure this a posi- 
tively driven sight-feed lubricator js supplied, which forces the oil 
both to the high and low-pressure piston valves, and thus the whole 
of the interior of the engine is efficiently lubricated. 

The engine is governed by varying the cut-off in the high-pressure 
cylinder, a highly sensitive and powerful crank-sh»ft governor operat- 
ing upon the high-pressure piston valve. This arrangement gives 
high economy at light loads, especially as superheated steam is used 
and initial condensation consequently reduced to а minimum. From 
the low-pressure cylinder the exhaust steam is led to а jet condenser 
of a simple and efficient type ; where necessary а surface condenser 
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The main crank-shaft journals are of ` 
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can be employed. The condensed water and steam are drawn away 
by means of an air-pump driven from crank-shaft of the engine. То 
the air-pump crosshead is connected the feed-pump, which in Fig. 1 
is shown with its suction pipe connected to the hot well, a plan that 
can be adapted when there is an ample supply of cooling water. 

Where a cooling plant is used, it is not advisable to take the feed 
water from the hot well, as there is à chance of putting large quan- 
tities of oil into the boiler, but every engine is fitted with a Wilkinson 
patent direct-contact internal feed-water heater, so that cold feed 
can be used without any fear of damage to the boiler, and with the 
highest efficiency. 

It will be seen from this brief description of the Garrett engine that 
the whole plant is of very straightforward design, and in no way is 
anything new or untried embodied in this design. 

In October, 1909, Capt. H. Riall Sankey carried out a seven-hours 
test on a standard Garrett engine of 50 B.H.P. rated output, and in 
Table I. are given some of the principal figures obtained on this test. 
It will be agreed that the figure of 1-21 Ib. of coal per brake horse- 
power-hour is really astonishing for an engine of such small size. 

It is not necessary to enter into a detailed examination of the 
reasons why such a high economy is obtained, but put briefly they 
are as follows: (1) The boiler, superheater, and engine are carefully 
designed with regard to their proportions to each other for the output 
required. (2) The steam pipe losses are eliminated. (3) Cylinder 
condensation is eliminated by the use of superheated steam and by 
jacketing the cylinders with live steam from the boiler without drain- 
age losses. 

The author proceeds to describe an actual installation of one of 
these engines in a flour mill. This particular installation is of special 


| interest as the overtype superheated steam engine was put Ш to 


replace а suction-gas plant. It was found with the suction-gas 
engine that a great deal of time had to be spent overhauling and 
cleaning in order to obtain a continuous run, and that even with this 
attention it occasionally failed during the week's rum. It 
was also found that the speed was liable to vary considerably, 
and, in spite of a very heavy flywheel, the drive was some 
what irregular. 
None of these difficulties are experienced with the supet- 
heated steam engine, and since it has been at work it has 
aetually been found that the cost of fuel per sack of flour made 
is lower than was obtained with the suction-gas engine. 
is à very praiseworthy result, especially when it is taken 
into consideration that the steam engine is at the present tim 
running at only about 0-65 of its full load. 
In Table II. are shown actual figures recently taken from 
a day's run of this mill in ordinary work. These show that 
the high economy obtained on the test-bed is still maintained 
under running conditions. 
Further figures are given in Table III. for the case of an 
engine driving a weaving factory. 
One of the most important advantages of this typeof engine 
is the readiness with which any type of fuel can be used, x 
the economy with the other types of fuel is proportionate) 
as good as that obtained with steam coal. Special fumsces 
have to be supplied for some of these fuels. in one О m 
engine of this type gave 1 B.H.P.-hour with a consumption 9 
3:9 1. of wood refuse, consisting of shavings. chips an 
siw-dust. Various types of furnaces for special use am 
illustrated in the Paper. че 
It has already been mentioned that the superheated ste2m Men 
is a successful rival of the internal-combustion engine. The intern?" 
combustion engine has achieved its success by reason of its very low 
fuel consumption, this fuel consumption being so much lower P : 
that obtained with the ordinary type of separate engine and borer 
using saturated steam that manufacturers are prepared to put up 
with a certain amount of unreliability in order to obtain the rni 
This has not always been a wise procedure, as is indicated by : 
number of factories which have gone back to steam engines atte 
having adopted internal-combustion engines. the 
Again, the actual cost of fuel in any factory is by no means © Е 
most important of the various items which make up the cost of pov И 
production, and its relative importance varies according to the ae 
of factory. The author gives the following hypothetical case 2% 
conservative estimate for an average example :— m 
Assume that а machine shop employing 100 men —whose ay a 
wages are 7d. per hour—requires an engine of 100 H.P. to drive е 
The total amount of wages per hour comes to 2:9. For prd 
ment expenses, &с.. the usual figure to add is 100 per cent- Күш 
the prime cost of running the shop &5-8 per hour. Taking à 5+ " 
week and 50 weeks per annum, апа the following prices per ludi 
fuel: Steam coal 16s., anthracite 26s., fuel oil 45s., and inclu | 
the stand-by losses per hour of the overtype superheated stea 
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Table J.—Results obtained by Capt. Н. Rial! Sankey. 


Duration Of trial: (er to retra d runs es 7 hours 
Revolutions per minute............ Sassy essa Т 201:5 
Mean temp. of superheated steam..... — ...... 0900? F. 
Average indicated horse-power ........ РРР ... 08:25 Н.Р. 
Average brake horse-power ............. eere 29:6 H.P. 
Mechanical efficiency ..................... и. 95:5 per cent. 
Water evaporated per pound of coal.............. 8:01 lb. 
Coal per brake horse-power-hour ..,........ ОРИЗ 1-2] Ib. 
Water per brake horse-power-hour ............... . 10-66 Ib. 
Calorifie value of coal .......... ME "€ eese 14,260 B. Th.U. per Ib. 
Table II.—7«e« ia a Flour Ml. 
Duration of trial ........ — M ить ВО: ПОВ 
CONT pep DOUT a E vctus Uic editas 164.5 Ib. 
Temperature of steam ........... T—— .. 040 to 550°F. 
Vacuum. ............... Tt T RS ..... 24 in. to 241 in. 
Speed , ........... NONE IN РАТИ ..... 170 revs. per min. 
'Calorifie value of coal ...,......................... .... 12,404 B.Th.U. per Ib. 
Moisture in coal ......... нь а T 10-29 per cent. 
Mean indicated horse-power............ torsades. 1408 H.E. 
Mean B.H.P. at 92 per cent. efficiency ............ 106-5 H.P. 
‘Coal per indicated horse. power-hour ........ ias 1:42 lb. 
‘Coal per brake horse-power-hour | .................- 1-55 №. 
Corresponding consumption рег B.H.P.-hour of dry 
coal of 14.000 B.Th.U.s per lb. value ......... 1-24 
Table П1.— Week's Test in a Wearing Factory. 
: Running time .................. 49 hours 
Dürat sok test Standing time ........... esses. 119 hours 
Coal used while running*......... cess eee 3.420 Ib. 
Coal used while standing — ............... eese ..... 1,175 Ib. 
Power developed, calculated. from the number of 
machines in use анна, ТООМ dA 45 to 50 B.H.P. 
Coal per brake horse-power-hour running ....... 1-55 lb. to 1-4 lb. 
‘Coal per hour standing | ......... T Ht 10 lb. 
‘Caloritic value of coal а About 13.500 B.Th.U. 


per pound 
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engine plant at 10 percent. of the total coa! burnt per hour at full load, 
and those of the suction-gas plant at 5 per cent. of the same quantity, 
the Diesel engine having no stand-by losses whatever, the following 
is the cost of fuel for each type of engine :— 


—- ee — 


eee —— 


l 


——— ————————- 


—— Steam. Suction- | Diesel. 
gas. 

Consumption per B.H.P..hour...lbs. 1.5 | 1 0-5 
Consumption per week ...... ... Ibs.) 8.100 ' 5,400 2.700 
Stand-by consumption per week lbs. 1,710 570 nil 
Total consumption per week...lbs. 9,810 ^ 05.970  ' 2,700 
Cost per week ..... orbe m _ £355 #346 | £27 
Cost per аппа о.е ssl £175 £173 | £135 
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"This comparative statement shows that under the above conditions 
the plant having the lowest fuel cost is the Diesel engine, which shows 
à siving of £40 per annum over the superheated steam engine. but it 
should also be noted that if —through bad starts or involuntary stops 
—the power supply be interrupted to the extent of 19 hours per 
annum, the prime cost of such stoppages would amount to £58, 
absolutely wiping out any gain due to lower fuel consumption. 

If we carried this comparison still further, it would be found that 
the capital eost of the Diesel engine would be considerably higher 
than that of the superheated steam engine, and, consequently. the 
Capital charges per annum would be greater. These form a very 
considerable item in the cost of power. Further, the steam engine 
‘an be run satisfactorily by a man of a lower order of skill than that 
required by Diesel or suction-gas engines, and his wages would con- 
sequently be less. 

In addition, the wages required for maintenance would be less, as 
the parts requiring attention about a steam engine can be attended 
to by an ordinary driver, whereas with the internal-combustion en- 
gines expert mechanics are necessary to effect adjustments and 
repairs. In the above comparison the load has been taken at an 
average of 100 p.H.p. This average might be that of a very fluctuat- 
ing load. which might range between 60 and 150 B.H.P. 

The greater the difference between the peaks and hollows of the 
load curve the more striking is the advantage of the steam engine, on 
account of the fact that the internal-combustion engine has a very 
detinite limit as to the maximum load which it is capable of dealing 
with, and, consequently, engines sufficiently large to deal with the 
peak loads must be installed, increasing the capital cost and, in the 

Case of the suction-gas engine, giving very poor results as regards 
есопоту on the lighter loads. 

On the other hand. the steam engine is capable of producing, when 
required, as much as 50 per eent. above its normal load for con- 


* For 10-12 hours the engine was run non-condensing. thus affecting 
the result of the test. 


siderable periods, and, owing to its high mechanical efficiency, main- 
tains a low consumption per brake horse-power over a wide range of 
loads. Fig. 2 illustrates this feature of the superheated steam engine 
in comparison with the suction-gas engine very clearly. 

From these curves it is clearly shown that the cost of fuel per brake 
horse-power per hour with the superheated steam engine is very 
nearly constant over a wide range of loads, and does not increase on 
light loads to anything like the same extent as with the suction-gas 
engine. А further advantage of the steam engine is that the exhaust 
can very readilv be used for heating purposes when required. In the 
weaving factory previously referred to, the exhaust steam, on its way 
to the condenser, is conducted round 600 ft. of the heating pipe during 
the winter months, and is sufficient to keep à room 300 ft. long Бу 
75 ft. wide at the proper temperature. This heat is obtained at no 
cost. | 

The author feels that he has merely touched on the fringe of à very 
large subject, but is confident that the few facts he has brought for- 
ward show that, as a prime mover, the steam engine is still more than 
able to hold its own. Every case must be considered on its merits, 
and there are admittedlv propositions which are very admirably 
filled by internal-combustion engines. He is, however, of opinion 
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‘Fig. 2.—Diacram ов! COMPARATIVE FUEL CONSUMPTION AND FURL 
CosT OF SUPERHEATED STEAM ENGINES AND SUCTION Gas ENGINES. 


that the use of the internal-combustion engine has latterly become 
somewhat of a fashion, and is certain that when the overtype super- 
heated steam engine is more widely known it will take the place of the 
internal-combustion engine in a great number of power propositions. 


THE FONTANA MAST. 


The following particulars, which have been supplied by the in- 
ventor. Herr A. Siewert. and the manufacturers, of an extensible 
metallic mast that is being tried in Germany and possesses some novel 
features, should prove of interest. The apparatus is called the 
Fontana mast, and it was designed to provide a metallic mast which 
can be quickly raised or lowered, but without the disadvantages of a 
telescopie mast. "This latter has not come into very extensive use 
for several reasons, the main one being that sinco the tubes must fit 
into each other very closely, their erection is likely to be hampered 
ру sand or ice, or in other cases bv the rusting of the metal. In 
addition, where a telescopic mast has to carry a load it is difficult 
in practice to erect it without using complicated mechanical appa- 
ratus at the base of the mast ; this makes it expensive and limits its 
applications. 

The Fontana mast is of interest owing to the new principle involved, 
and it is claimed that the design overeomes most of the drawbacks 
which up to the present time have limited the applications of such 
masts in electric work. Its construction is most simple, as will be 
noticed from the illustrations herewith. | Considering. for the mo- 
ment, а four-sided hollow mast, this is formed of four flexible steel 
strips (see Fig. 1). The edges of these strips have teeth cut m them 
in such a way that the teeth of one strip interlock with the recesses 
of the adjoining one. so as to join the four strips at their edges. m 
teeth project to some extent. This makes up à hollow column, an 
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it remains to brace it. For this purpose thin sheet steel brace plates 
аге placed at frequent intervals. MM 

The mechanism for raising or expanding a mast of this kind is seen 
in Fig. 2, illustrating a four-sided section. The steel strips are wound 
upon the drums АА, and on two corresponding drums placed in the 
front and rear. А second set of drums B is mounted below to feed 


H 


Fia. 1.—Тоотнер STRIP Fic. 2.—GEAR ков RaisiNG Mast. 
AND BRACE PLATES. 


that the section discs are situated all along the mast, their spacing 


circumstances. A light portable mast, such as is used for wireless 
telegraphy, can be raised to 20 metres height using a base about | 
metre square. When lowered, the height of the apparatus is only 1-7 
metres and it weighs 175 kgm. The bending stresses are taken up 
by a short column, H, which projects up the centre and transmits 
the stresses to the base. Means are provided for clamping th» base 
of the mast tightly against the bottom column. 

А crank attached directly to one of the drums В, or by gearing. can 
be used for raising and lowering the mast (Fig. 3) and the remeinder 
of the drums do not need gear drive, as the rest of the strips are drawn 
along by means of the interlocking teeth. It is evident that sections 
varying from three sides to eight sides can be employed, but in prac- 
tice the square or hexagonal forms are found to be best ; the eight- 
sided form is more complicated and not much more useful. The 
mast is strongly braced by the section discs; these are calculated во 
that the mast can stand a given maximum load without the steel 
strips bending. The length of the teeth which engage with one an- 
other must be such that the strips are prevented from bending 
inwards. For stamping the strips and obtaining the specingfof 


out the strip and guide it properly. These latter drums have рго- 
jecting teeth around the centre which engage in holes in the steel 
band. .A chain drive connects both drums, and the lower or feeding 
rollers are driven by a hand crank or in other cases by an electric motor. 

As the four steel bands pass up through the guide plate D they 
become interlocked and form the steel tube. Upon the guide plate 
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Fic. 4.—VIEW oF Mast IN USE. 
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the discs a set of curves are used, based on a load of 2,500 kg. per 
square cm., assuming a certain thickness of strip and a certain factor 
of safety. 

The strips employed are made of tempered crucible steel or of 
Swedish steel of great tensile strength. For the lighter masts the 
thickness of metal should be at least 1-5mm., and for heavier masts 
this is increased to suit the case. The Fontana masts, of which one 
is shown erected in Fig. 4, are made in sizes to reach a height of 80 ft. 
and can carry a load of 2 tons. The manufacturers are the Fontana 
Maste und Triiger Gesellschaft, Bernburgerstrasse 24-25, Berlin. 


Fig. 3.—Vikw or Mast WHEN NEARLY LOWERED. Electricity in Textile Mills.— The “ Electrical World " in 
commenting on the recent appointment of a Committee in this 
country to investigate the application of electricity in textile 
mills, says: ‘“ Apparently knowledge of the great progress 
in this country in the utilisation of the electric drive in such 


mills, which dates from about 1894, has not penetrated сопе 
British Isles." 


is a pile of section discs E. The top head of the mast К carries the 
first of a set of links which go to join all the section plates. When 
the head F rises in the first place, it picks up the first section dise by 
means of the first four links placed on the four sides, so that the disc 
is automatically fitted around the column. Аз the mast continues 
to rise, the second disc is taken along in the same way ; the result is 


depending on the length of the link which is determined according to ` 
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To measure the opacity of à smoke column or its degree of black- 


"THE POSSIBILITY OF ESTABLISHING А NEW STANDARD | ness, which is the commonly-accepted method now adopted, is worse 


OF SMOEE EMISSION FOR FACTORY CHIMNEYS.* 


BY DR. J. S. OWENS. 


I do not think that anyone will contradict me when I say that tke 

emission of dense smoke from furnaces consuming bituminous coal 
is unnecessary and indicative of waste of fuel and bad furnace con- 
struction or working. At the same time, it should be remembered 
that the total absence of all smoke is in practice usually impossible 
of attainment when the economy of manufacturing processes re- 
‘quires the burning of bituminous coal. An illustration of the diffi- 
culty of avoiding all smoke is provided by the large electric generat- 
ing stations, where unforeseen variations of load occur, such as the 
‘Increase due to a London fog, with its accompanying demand for 
artificial light. Even in steady working it is practically impossible 
to avoid all smoke; a faint brown smoke is regarded as indicating 
more efficient working of boiler furnaces than none at all. 
(|The present position therefore is this: we know that dense smoke 
is unnecessary, and that entire absence of smoke is impossible of 
attainment, but we have not yet settled what, being fair and reason- 
able, should be permissible in the wav of smoke, having regard to 
‘the improved methods of combustion which are now at the disposal 
of manufacturers. This is the question an answer to which is, I 
submit, within our reach and should be sought for. 

The Public Health Act of 1875 supplies the present standard by 
which smoke is judged throughout the country, except in the case of 
a few important cities possessing special powers on the subject. In 
this Act it is stated that * Any chimney not being the chimney of a 
private dwelling-house sending forth black smoke in such quantity 
аз to be a nuisance shall be deemed to be a nuisance liable to be dealt 
with summarily under the Act." 

The standard “ black smoke in such quantity as to be a nuisance " 
takes cognisance of two separate things in relation to smoke: its 
quality—that is, it must be black ; and Из amount—that is, enough 
to cause a nuisance; but, while these two essentials are taken into 
account, it is done in such a way that it would be practically impos- 
sible to prove in any particular case either that the smoke was black 
or that it was in sufficient quantities to be a nuisance. The point I 
wish to make isthat the two essentials, kind and quantity, form part 
of the standard. 

What is wanted is a standard of efficiency of combustion from the 
smoke prevention point of view. This must clearly take into account 
the amount of fuel burnt, and—if we could measure it—the propor- 
tion of the fuel passing out of the chimney as soot would be the ideal 
standard. suggest that the word ‘ black " in the present standard 
should be altered to ' smoke of a density exceeding " some fixed 
‘standard. The standard should, however, also include a time of 
emission, and the form suggested is '* smoke which exceeds a certain 
density (as measured in a way to be determined), and which is emitted 
for à period exceeding so many minutes per hour." 

Аз to how the smoke is to be measured, we may set ourselves to 
measure any one of the following: (1) Total quantity of soot 
emitted in a given time; (2) weight of soot emitted as percentage 
of fuel burnt ; (3) density of smoke or weight of soot per unit volume 
of flue gases; (4) ratio of density to a standard ; (5) eolour; (6) 
opacity, or degree of blackness. In addition to deciding which of 
these objects to aim at, we must keep in view that whatever method 
is used must give reasonable aceuracy and a fair basis of comparison 
between chimney and chimney, or with a standard ; it must also be 
easily applied from outside the factory by a single observer. 

Of these methods (1) measures the amount of pollution by a par- 
ticular chimney, but takes no account of the amount of fuel burnt ; 
and it would be unfair to limit a large fuel consumer to the same total 
quantity of soot as a small one. (2) is open to the same objections 
as (1), but it implies at least the measurement of densitv of smoke, 
volume of flue gases, and weight of fuel. It would be a fair basis for 
a standard, but is quite impracticable as a method for the use of 
Sanitary inspectors. 

А quantitative measure of the density of the smoke might be ob- 
tained by the filtration method, in which the soot from a known 
volume of smoke is trapped and weighed, but it would be too cum- 
brous for general use. Density can also be measured optically, in 
which case access to the chimney or factory would be unnecessary. 
It would give a fair measure of efficiency of the plant, and a good 
basis of comparison whatever the quantity of fuel burnt or diameter 
of the chimney. 

The measurement of the colour of smoke may be dismissed as 
useless, since colour bears no relation to quantity of soot emitted or 
evil done by the smoke. _ ne 


* Abstract of а Paper read before Section G of the British Association 
at Portsmouth. 


than useless, since it is misleading, because opacity alone, unless 
adjusted for thickness of column, is neither a measure of the density 
of smoke nor of the amount of pollution of the air. 

We are thus reduced to а measurement of smoke density as the 
only satisfactory basis to work on. Suppose we can measure the 
weight of soot in a column of smoke ] sq. ft. in section, and the same 
length as the diameter of the chimney. Let S— weight of soot in 
such a column, V— velocity of flue gases in feet per second, D= 
diameter of chimney in feet ; the weight of soot in 1 cubic ft. of smoke 
will be=S/D, and the weight emitted per second xD?VS/4D 
=тр\/4,ог DVS xa constant; that із, it varies as the volume of 
flue gases x the weight of soot per cubic foot. The amount of soot 
emitted will therefore vary directly as the volume of flue gases, 
assuming the density to remain constant. Or if we measure only S, 
the amount of soot emitted will vary as Sx VD. If we assume V to 
be а constant value, the weight of soot emitted will vary as S x D, 
and the density of the smoke as S-- р. This shows that the measure- 
ment of 5 alone is of little use unless an adjustment is made for D, 
and it must be noted that all smoke charts now in use measure some- 
thing which depends on S alone, but neglect D. It also points to 
the conclusion that with an adjustment for D, the measurement of 
S can be made to give a fair approximation to the relative weight of 
soot emitted or to the density of the smoke. | 

We can measure S indirectly on the basis of the light obstructed. 
For example, we may compare the degree of opacity of the smoke 
with a smoked glass which obstructs as much light as a smoke column 
of known density and thickness. Suppose, then, we take such a glass 
of an opacity equal to that of a column of smoke of unit thickness and 
standard density, we might prepare an instrument having several 

t shades of such glass, the lightest being the standard for the smallest 
chimney, followed by other shades made by superimposing various 
thicknesses of shade 1, corresponding to various thicknesses of smoke 


| 
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column or chimney diameter. We could then, by comparing the 
smoke at the top of a chimney with such a set, say whether or to what 
extent the standard was being exceeded. 1 

'The accompanying drawing illustrates an instrument which I have 
designed to meet the requirements laid down in this Paper. This is 
in the form of a small telescope, having fixed in the optical system. at 
а point which may be brought into the focus of both object-glass and 
eve-piece, a revolving eccentric dise containing a number of graduated 
smoked glasses arranged in cells round the centre. The glasses onlv 
fill half of each cell so that by revolving the disc, as each cell with its 
glass is brought successively into the axis of the telescope, the smoke 
may be viewed through the open half of the cell and matched to the 
glass in the other half. The glasses are numbered in the ratio of 
their thickness, and a table is provided giving the number of the glass 
divided by the diameter of the chimney, and thus a figure which is a 
measure of the density of the smoke and can be made to read the 
actual weight per cubic foot of soot in the smoke if desired. Thus 
necessitates the inspector knowing the chimney diameters in his dis- 
trict; but these may be tabulated once for all. 1 have found when, 
in instruments for smoke measurement, the smoke is viewed through 
a small aperture, as is essential in order not to take in too much back- 
ground, that it is impossible to get true results owing to the eye being 
unable to focus at the same time the object aperture and the object ; 
so that the edges of the aperture are hazy and ill-detined. This re- 
sults in the whole aperture, when small, being overlaid by a hazy 
tilm, due to its ill-detined edges, which film prevents accurate read- 
ings of the smoke shade. ‘The same applies to the aperture contain- 
ing smoked glasses for comparison. | 

There are many difficulties remaining which apply to all optica! 
methods of measuring smoke, but before enumerating these it 1s well 
to remind you that we have no other means of attaining our object, 
since all methods requiring access to а factory ога chi mney are useless 
from the sanitary inspector's point of view. ( It is easy to imagine 
the welcome such an inspector would get on presenting himself at the 
door of a factory and announcing that he had come to measure the 


density of the smoke from the chimney.) 
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Аз to these. difficulties, it is well to consider what are the factors 
which influence the apparent density of smoke, as given by an obser- 
vation based upon its degree of blaekness; these are: (1) The true 
density of the smoke; (2) diameter of chimney; (3) background of 
smoke and shade it is compared with ; (4) the colour of the smoke 
particles; (5) the size of the smoke particles; (6) the amount and 
colour of the light falling on the smoke from the observer's side ; (7) 
the direction of the line of vision ; (8) presence or absence of wind ; 
(9) the observer's personal factor. 

There is not time to discuss each of these in detail, but I may say 
that (1), (2) and (3) can be dealt with satisfactorily. (4) and (5) are 
probably sufficiently constant not to affect results seriously, exclud- 
ing exceptional cases, (6) is the most difficult to deal with, and should 
be allowed for in making observations, (7) can be overcome, to а 
great extent, by keeping the angle which the line of vision makes with 
the horizon fairly constant, (8) would not, as а rule, be а serious 
obstacle, while (9) is not, I think, of great importance. 

Assuming, then, that we have decided on the method of measure- 
ment to be adopted, and on the фуре of standard to be fixed, the 
question remains, how is the standard to be arrived at ? It would 
seem that this might be done best by the appointment of a technical 
committee, which would make observations over a certain period, say, 
а vear, of certain selected representative chimneys, where up-to-date 
and well-designed furnaces are installed, and bituminous coal is 
burnt. А consideration of the results of such observations, both as 
to smoke density and time of emission, should enable the committee 
to fix a fair and reasonable standard, both as to the density of the 
smoke, and the time during which such density should be permitted. 


A FRICTION PERMEAMETER.* 
BY W. H. F. MURDOCH, B.SC. 

In making measurements with friction permeameters of the 
types described in a previous paper ( Magnetic Testing of Iron," 
* Joumal " Inst. Elec. Engs., Vol. XL., p. 137) the specimen was 
allowed to slide а short distance on а yoke or yokes of iron, and the 


SECTION SHOWING NEW Tyve ОЕ INSTRUMENT. 
(The spring is omitted for clearness.) 


friction pull measured. A screw starting device was used to obtain 
a uniform starting impulse, and the specimen had to be reset at 
each reading. The heavy yoke made the instrument cumbersome, 
and the spring wken the instrument was used as a direct reading one 
was attached to the sliding specimen. In addition the ends of the 
specimen had to be faced, which, of course, was а more or less trouble- 
some matter. The results obtained with this type of instrument 
although satisfactory for moderate inductions were not so good at 
hich inductions owing to leakage. 

The accompanying illustration shows the arrangement now 
adopted ; S is the specimen to be tested, Y the yoke faced at FF, a 
magnetising coil. M, is placed on the specimen, a dial, D, is attached 
to В, the top portion of the yoke, together with a spring, C, and a 
torsion head, T, attached by a collar to the pillar P. 

''he method of testing is first to adjust the pointer so that when 
the top portion of the yoke is sliding slowly, under mechanical fric- 
tion only, the pointer remains at the zero of dial. The specimen is 
then magnetised and the angle of torsion, when steadily sliding, 
measured. The square root of this angle is proportional to the 
induction in the specimen. 

It will be seen that in this instrument the same sliding surface is 
used for all specimens tested, the top portion of the yoke being 
rotated round the specimen as axis and sliding on the lower portion. 
The magnetic induction is kept constant during the test and the 
magnetic circuit remains unbroken, whilst the magnetisation is not 
reversed. The sliding being а continuous process, a series of read- 
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ings may be rapidly taken. 


The specimen being cylindrical enables. 
it to be accurately turned, and the magnetising coil acts symmetri.. 
cally upon it. 

In designing instruments of this tpye the areas of contact between: 
specimen and yoke, and between the sliding surface of the yoke must 


be large compared with the area of the specimen itself, in order to- 


eliminate errors in H, and the longer the specimen the less will be the 
effect of gap resistance. Care must also be taken that the stream 
lines of magnetic induction over the yoke gap are uniformly dis- 
tributed, otherwise the Law of Traction will not be obeyed. 

Friction on the specimen is practically eliminated first by lubri- 
cation, and secondly by making the radius of the specimen small, so: 
that the torque due to any stray friction is small compared with the 
torque on the yoke sliding surface. 

As regards the coefficient of friction on the sliding gap surface, since 
the pressure on this surface is always small the coefficient is kept 
invariable. Lubrication on this surface must be avoided, and the 
surface should be cleaned before making a test. 

By using а torsion spring arrangement such an instrument тау be 
made direct reading, and in calibrating it with а fluxmeter or bal- 
listic galvanometer, only one point need be determined, so this 
operation takes but а few minutes. In testing iron the method 
adopted by the author is to use equal currents for the magnetising 
solenoid and to observe the angles of torsion for the standard piece 
and the specimen under test. If the instrument has been calibrated 
as mentioned above, a standard bar is unnecessary. 

There is, however, a difficulty. The readings of the instrument 
are made while the pointer and dial are in motion, and it might be 
suggested that here an acceleration error comes in, one person moving 
the top of the yoke at a different rate from another. Since, however, 
when a reading is being taken the observer will naturally make the 
sliding motion as slow as possible, the acceleration error is in con- 
sequence practically negligible. For making comparisons the instru- 
ment need not be calibrated, and one observer is just as good as 
another so far as this error is concerned. In the same way different 
observers may press differently on the torsion head and the same 
remarks apply in this case also. 

The theory of the instrument is briefly as follows :—The work done 
in turning the top of the yoke through a small angular distance 13 
equal to the frictional force on the sliding gap acting through this 
distance. "This frietional force is due to the mechanical weight 
acting on the gap together with a magnetic pull. If the mechanical 
portion of the friction is eliminated by adjusting the pointer to read 
zero when the specimen is not magnetised then we have only to cor 
sider the magnetic pull. When a spring is used the torque is pro 
portional to the angle of torsion, and the frictional torque can be 
found by simple integration. Hence by equating these quantities 
we obtain a formula involving the gap induction. Since the same 
total number of lines pass through the gap, and through the specimen 
(the magnetic leakage being very small) the magnetic induction Вт 
the specimen might be written : 


B=k „/, 


where Ё is a constant, and 6 is the angle of torsion. 

By altering the springs the instrument may be made of considerable 
range, and the induction in the specimen may be pushed to a high 
degree without the proportionality of the readings to the true mg 
netic induction breaking down. 

One is frequently asked what is the degree of accuracy obtainable 
with such instruments. Now, as is obvious, the errors are errors 1n H. 
and errors in В. Those іп Н depend solely on the magnetic circutt 
equation and may made as small as we please for any given сах. 
The errors in B will depend on the accuracy of the reading of €. The 
former errors diminish rapidily as saturation is approached, wheres 
since the friction pull at saturation is only slowly increasing the error 
at that point begins to increase. 

The following figures are actual results :— 


! Fluxmeter reading 


Current. Remarks. 

= | v/ Angle. | nn 
0:25 1.892 | 309 turns on bob bin. 
0:50 1:835 Length of specimen 
0:75 1:915 2 in. Sp-cimen of 
1-00 1-909 mild steel. 
2:00 1-901 
2-50 1:875 | T 
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It is therefore difficult to sav what the error is in using an instru- 
ment of this type, but with properly adjusted springs measurements 
to within one to two per cent. seem possible at ordinary inductions. 

The rapidity with which comparisons can be made seems to render 
the instrument suitable for practical workshop tests, more especially 
as practically no previous experience is necessary. 
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instead of Бу the voice tones direct. The magnets were ap- 
proximately 5 in. long by 2 in. in width from pole to pole, made 
of the highest grade hard steel. Additional steel plates were 
screwed to the magnet poles and bent until they were approxi- 
mately lin. apart. Two-ohm windings were placed on and 
connected to a local transmitter and battery. The diaphragm 
of the Western Electric transmitter was now placed so that it 
held nearly the same relation to the magnet poles that a dia- 
phragm does to the ordinary receiver. А circuit was made 
from the Western Electric transmitter to the oscillograph and 
from local transmitters around the two-ohm windings over 
the magnet poles. When the local transmitter was spoken into 
and the oscillograph action noted, it was found that the varia- 
tion was greater than when the same transmitter was acted 


AN IMPROVED WIRELESS TELEPHONE TRANSMITTER. 
BY W. DUBILIER. 


Киттату.—Ап account is given of a telephone transmitter in 
which two diaphragms are used, opposed to one another, and water 
cooling is adopted. The holder for the carbon granules ia in the form 
of an annular space. It is found that much heavier currents can be 
used than with the usual type of transmitter. 


In wireless telephony quite a lot of trouble has been expe- 
rienced in attempting to get a transmitter that would withstand 
the current, ranging from 1 to 6 amperes, and at the same time 
respond to the variations of speech. In order to overcome this 
difficulty several attempts have been made to obtain а stronger 
effect by а number of loose contacts, or several diaphragms, 
actuated by the same mouthpiece. In all these cases, however, 
it was found that when the energy is increased, distinctness is 
sacrificed ; that is to say, when we increase the number of dia- 
phragms we decrease the clearness of articulation. 

In some cases an attempt was made to remove the resulting 
heat by surrounding the carbon cup with а water Jacket and 
circulating a stream of water constantly through it. This 
method was only partially successful, due to the fact that the 
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real point where heat is produced—the point where the carbon 
button makes contact with the granules—received no cooling 
effect at all, the jacket only serving to dissipate the exterior 
heat. Even though the ordinary transmitter could be used, 
the writers doubt its perfect working owing to its lack of ampli- 
tude in vibration. "Therefore the ideal transmitter must carry 
the current without detrimental heating and must respond 
with a good vibratory effect to the spoken words. 

Experiments were made with several different types of trans- 
mitters to determine how the results varied with the vibratory 
effect impressed upon the diaphragm. — The first test was made 
on an ordinary Western Electric transmitter. А simple oscillo- 
graph was employed to observe the variations, It was impos- 
sible, however, to make a permanent record of the variations 
owing to the type of oscillograph employed, but Figs. 1 and 2 
illustrate the variations and the comparative difference in the 
transmitters. One voltage was used for all the tests. In order 
to maintain the same intensity of sound, а phonograph was 
employed for talking, the record being run over the same por- 
tion for each test. А standard Western Electric transmitter 
was first employed and its change in the current flow, when 
spoken into, is illustrated in Fig. 1. 

The next test was made with a transmitter of the double 
diaphragm type. This transmitter is a compromise between 
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Fia, 3.—SECTION OF TRANSMITTER. 


upon direct by the voice but hardly so great as when the double- 
diaphragm type was used. Therefore it was obvious that 1f we 
could apply the magnetic control to the double-diaphragm type 
the results would be still better. 

This was accomplished by building up a transmitter accord- 
ing to the plan shown in Fig. 3. Fig. 4 shows a general 
view of this instrument. The transmitter complete consists 
of the magnets A, A, wound with the two-ohm windings 
B, B, and placed opposite to each other with the diaphragms 
aud carbon containing cup between. The diaphragms are 
approximately 5in. in diameter and in. thick. The 
ebonite dise D is used to mount the diaphragms on and 1s 
drilled with large-sized holes so as to prevent "* air packing " 
or talking against one another. 


the solid-back and series arrangement. In the solid-back type 
the contacis are usually placed behind the diaphragm, and con- 
sequently only the increasing and decreasing of pressure on the 
front of the diaphragm is utilised. 

In the solid back a certain amount of energy 15 lost, due to the 
vibrations of the diaphragm and back in synchronism; that 13, 
they both vibrate to and fro in the same direction at the same 
time. This type, however, when properly constructed over- 
comes this effect to a certain extent and in actual tests a greater 
current could be passed through it and a larger variation was 
caused in the current, as shown in Fig. 2. In action the voice 
tones divide and act on each diaphragm, thus causing the dia- 
phragms to act simultaneously against and away from each 
other. 

The third test was made with a Western Electric transmitter 
mounted so that its diaphragm was controlled magnetically 


Fic. 4.—GENERAL VIEW OF TRANSMITTER. 


A cross-section view of the carbon-containing cup is shown 
in Fig. 9. It resembles three brass rings placed within one 
another, forming three independent containing portions. Water 
circulates through the chambers F and H by means of the inlet 
and outlet tubes I, and the middle chamber G (Fig. 4) is used 
to retain the carbon granules. To make contact with the 
granular mass circular rings of platinum, J, J, are used, which 
are first soldered to the diaphragms €, С. The platinum rings 
are drilled with small holes round the entire circumference so 
as to allow a free circulation of air, and through one of these 


— -— = + = 


ИИ = ee ee pa 


932 THE ELECTRICIAN, SEPTEMBER 22, 1911. 


holes the small inlet and outlet tubes are run. The contact is 
made in the centre of the granular mass. A mica disc is used 
to retain the granules in the chamber. 

It would appear that this method of mounting the contact 
would decrease the efficiency, but experiments were first made 
with an ordinary solid-back transmitter made up in this manner, 
without the water-cooling arrangement, and the results were 
even better than with the usual transmitter. The advantages 
of this method of construction is that the contact is made round 
the interior of the chamber instead of being centred at one 
point, thus giving more room for the dissipation of heat, and 
the closed centre prevents packing of the granules. It also 
allows of cooling means which are impossible with the usual 
construction method. Pieces, E, Е are used to hold the cup 
in position, 


Ес. 5.—Cnoss-skECcTION OF CARBON-CONTAINING CUP. 


A local transmitter is connected in series with a set of dry 
cells and the windings B. Leads are taken from the diaphragms 
to the aerial circuit. When the transmitter is spoken into, the 
current flowing round the windings varies the magnetic pull of 
the magnets in the usual manner, and the diaphragms, C, C, are 
set in vibration to the same proportion. The maximum vibra- 
tion should be figured as the resultant of the two; that is, for 
the sake of illustration, consider that the maxtmum vibration 
of each diaphragm is п; in., the result would be equivalent 
to $ in.; for each diaphragm works oppositely in the same 
proportion. uu 

The main feature against using this type of transmitter is the 
difficulty of constructing and adjusting. However, in actual 
practice it gives the desired results and comes near to being the 
ideal transmitter for heavy currents. 
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Fic. 6.—Wirine DIAGRAM or DUBILIER SYSTEM. 


The transmitter as shown in Fig. 4 has been tried and can be 
successfully used as a telephonic relay, and details of these 
experiments will be given later. 7 

Fig. 6 is a wiring diagram of the Dubiher Wireless Telephone 
System, showing the method of connecting the transmitter, 
from which it can easily be seen that wires, L, L, can easily be 
made the line wires, and so it is possible to have a telephone 
system consisting partly of wire and partly wireless trans- 
mission, and which may make it possible for a regular telephone 
subscriber to talk to a boat without any further equipment at 
his home. 


ELECTRIC TRANSIENTS.* 


BY DR. C. P. STEINMETZ. 


Summary.—The author discusses, without the aid of mathematies, 
the electrical disturbances in higa-voltage systems. He obtains two 
fundamental relations governing such disturbances: one the relation 
between the maximum current and the maximum voltage of the oscilla. 
tion, and the other the transformation ratio of the voltages and currents 
at the transition point between two adjoining circuits. 


With the increasing size and importance of electrical systems, 
those phenomena which temporarily occur іп ell electrical circuits, 
such as oscillations, surges, clectric impulses and travelling waves, are 
becoming of increasing frequency and destructiveness, and a know- 
ledge and understanding of their general nature and characteristics, 
end the cause of their origin, has become importent and necessary 
for the electrical engineer. Ап attempt is Реге mede to give, without 
the use of msthomatics, г genera! discussion of these phenomena and 
their bearing on the operation of electrical systems. 

The magnetic field is proportional to the current ?. with a pro- 
portionality factor which is called the inductance L of the circuit, 
and thus is Li; the dielcetrie field is proportional to the voltage e, 
with г proportionality fector which is called the capacity C of the 
circuit, and thus is Се. "The energy stored in the magnetic field is 
141272, end that stored by the dielectric field is Ce?/2. 

Two classes of trensicnts exist : single energy transients. in which 
energy is stored in one form only and the phenomenon is а stedy 
increase or decrease of the stored energy: and double energy (or 
multiple energy) trensients, in which, in addition to an increese or 
decrease of the stored energy, а transformation of stored energy 
between its two forms occurs, which usually is periodic. 

In electrice distribution circuits of 110 to 220 volts, in 660-volt 
railway circuits, and even in 2,200-volt primary distribution circuits, 
the dielectric energy is still so very small compared with the megnetic 
energy thet the former can be neglected compared with the letter 
(except under specia! conditions, as with lightning disch»rges. &e). 
The transients of such circuits thus are single energy transients. 
The dielectric energy becomes comparable in magnitude with the 
magnetic energy in trensmission lines of 30,000 volts and over, and 
in underground cables of 10.000 volts and over, and such high 
voltage circuits then give double energy transients—that is, surges 
of the stored cnergy. This is the reason for the appeerance in high- 
voltage circuits of electrical disturbances different from those met 
in low and medium-voltage circuits. 

The single energy transients of electric circuits, which result from 
the stored magnetic energy. ате rarely of serious importance. Mag 
netic transients. however, become of serious moment when of 
abnormally great encrgy—that is, in very extended systems or m 
highly inductive circuits, as motor fields, and especially when forced 
to be of very short duration ; as in the latter case, even with à 
moderate amount of energy, the power may be very great, since И H3 
the energy divided by the time in which it is dissipated. The letter 
is the case with the opening transient of an inductive circuit. Tea 
considerable extent an inductive circuit protects itself against 100 
гор opening by the are following the switch blades. The mere 
rapidly the switch opens the greater is the induced voltage. and the 
further the are follows and maintains the cireuit—that is, limits the 
rapidity of the circuit opening. The problem of switching inductive 
circuits thus is to open the circuit sufficiently rapidly to limit the 
burning of the switch contects by the аге, but to open xufliciently 
slowly to limit. the induced voltage below the value whieh would 
seriously. endznger the insulation. 

Occasionally magnetice transients are of importance, not directly 
by their stored energy, but Бу the power production which they 
cause. A churacteristic instance hereof is found in the momentary 
short-circuit currents of slternators, E 
The most important, because most dangerous, electrical transients 
are the double energy transients of high-voltage circuits. Ш these 
circuits the gradual increase of the total stored energy. at 2 change 
of circuit conditions, is accompanied by a surge or trensformatiet 
of the stored energy between the dielectric and megnetie forms. 
During the periodie transformation between magnetic end dielectric 
stored energy the magnetic energy is а maximum, Li? 2. end there- 
fore the oscillating current i a maximum. 7,. et the moment when all 
the energy is magnetic—that is, when the dielectrie energy is Ce 2 
and therefore the oscillating voltage e is zero. Similarly. the 
dielectric energy із a maximum when (62.2, when during i 
periodic transfer of stored energy all the energy has become dielec- 
tric—that is, when the magnetic energy, and therefore ihe oscillating 
current +, is zero. | | 

It is, however, the same amount of stored cnergy (neglecting 
the gradual and slow decrease of energy Бу power dissipation) 
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which at one moment appears as magnetic and at the next moment 
as dielectric energy—that is | 
Li,?/2= Ce,?/2. 

This relation between the maximum velue of the oscillating cur- 
rent і, and the maximum value of the oscillating voltege eg is of tho 
greatest industrial importance. It applics to all double energy 
transients—thet is, surges of stored energy. Transposed. it gives 
ei, =V L/U. М/С is of the nature of an impedance, and is called 
the natural impedance of the circuit, and may be denoted by zo. 
In transmission lines, z, is usually between 200 and 600 ohms ; it is 
much lower in cables, due to their high capacity and low inductzance, 
and it is much higher in the windings of high-voltage transformers. 

The importance of this reletion between the maximum oscillating 
voltage and the maximum oscillating current is thet it allows the 
calculation of the one from the other. In most cases of electric 
surges of energy one of the two quantities, the current or the voltage, 
is known, or can be estimated approximately from the cause of the 
disturbance; the above relation allows the calculation of the other. 

Consider, for instance, the switching on of a transmission line et 
30,000 volts. With the switches open the voltage on the line is 
zero ; with the switches closed the voltage h23 an effective value of 


30,000, and thus a maximum value of 30,.0004/2— 42,400 volts. 
That is, at the moment of closing the circuit а sudden change of 
voltage occurs on the line which as 2 maximum can amount to 42,400. 
If, then, the natural impedance of the line is 400 ohms, the maximum 
oscillating current, which can be produced in the line by the operation 
of switching the dead line on to th» live transformer, is 

= 60/ V L/C = 42,400/400 = 106 amperes. 


Inversely, when a line carrying 30,000 volts is suddenly earthed 
or short-circuited—th»t is, its voltage changed to zero—108 amperes 
is the maximum current oscillation which may occur, and which, in 
case of short-circuit, superimposes on the weve of the permanent 
short-circuit current. 

An interesting 2pplieetion of this relation is for the calculation 
of the maximum lightning discharge from a transmission line, against 
which the stations have to be protected. While the voltage of 
lightning may be practically unlimited, the maximum voltage which 
lightning cen produce on the line obviously is limited by the dis- 
ruptive strength of the line insulation ageinst momentary voltages. 

Assuming @ 30,000-volt line. the insulators must be expected to 
stand continuously double voltage, or 60,000, and momentarily ct 
least twice аз much, or 120,000 to 150.000. Thus the lightning dis- 
charge current is limited to that given by the oscillating voltage of a 
maximum e= 150.000. At à natural impedance of the line of 
2,7 400 ohms, this gives /,— 375 amperes. 

This is the maximum discharge current which lightning cou!d pro- 
duce in this line, end thus tho maximum current egeinst which the 
lightning arresters in the station have to protect in case of a lightning 
stroke on the line near a station. И the lightning strikes at г, con- 
siderable distance from tho station, obviously the discharge current 
ot the station is much less, as the energy of the oscillation is rapidly 
dissipated in its passage glong the line. | 

Allowing à momentary rise of voltege at the station of 50 рог 
cent., the maximum voltage drop across the lightning arresters 
should be limited to half tho maximum line voltage, or 21,400 volts. 
At 375 amperes discharge, this allows an impedance of the lightning 
errester end its disch»rge path of 21.400,375— 57 ohms. To aftord 
effective lightning protection, the resistance of the lightning arrester 
and impedance of its connection to line and certh should, therefore, 
not exceed 57 ohms in this case. 

The relation considered above may be applied to determine the 
oscillating voltage thet may be produced by a sudden chinge of 
current in the line. Assuming that the full load current of the 
30,000-volt line is 200 amperes effectivc—that is, it has a maximum 
value of 200 /2-— 283 amperes. И, then, in switching off full load, 
the circuit were broken at the maximum value of the current, tho 
oscillation which results would be that due to a sudden change of 
current from 283 empercs to zoro—th^t is, eg= 283 x 400 = 113,000 
volts. This is more then double voltage, and would cause a tlash- 
over or a puncture of insulation. 

Switching at or near maximum current thus is dangerous and 
frequently destructive, and the problem of controlling transmis- 
sion lines is to devise a switching mechanism which can be relied 
upon always to open tho circuit at zero current. This is the reason 
Which has lead to the development of the modern oil circuit-breaker, 
as this type has the characteristic of opening the circuit at the zero 
value of the current. It also has led to the abandonment of all types 
of air circuit-breakers as dangerous on high voltage circuits, since 
the air circuit-breaker cannot be relied upon to open alweys at zero 
current, but occasionally opens at or near maximum current, and 
then is liable to be destructive to the circuit insulation. The opera- 


tion of the present extended high-voltage systems thus h23 become 
possible only by the development of the modern oil circuit-breaker. 
The author next shows the effect of opening a short-circuit 
at or near maximum current, This is seen to produce the most 
destructive transient of à high-voltege circuit. 
Occasional short-circuits, however, ero unevoidasb'e in trens- 
mission lines, and, гу for as they are opened by the oil circuit- 
breakers in the system, they are relatively h»rmless. More dèan- 
gerous are flash-overs on th» line, resulting in flaring ares, which 
lengthen and then blow themselves out. Fortunately, such flaring 
arcs only occasionally develop their destructive possibilities, and 
usually go out at the zero of the current wave. Occasionally, how- 
ever, such ares blow themselves out explosively by the rapid expan- 
sion of the air due to the heat of the are, and as the heating effect is a 
maximum at or near maximum current, this explosive rupture of a 
flaring ere tends to cccur nezr maximum current, and then pro- 
duces a destructive oscillation. Especially is this the case in low- 
reactance high-capacity circuits, as cables, where the current, and 
therefore the heating effect in the flaring arc, is very lerge and the 
cre inherently more unstable. Such flaring arcs thus constitute tha 
most dangerous end destructive phenomenon of high-voltage circuits. 


We heve seen that in the surge of stored magnetic and dielectric 
energy the current is è mesximum whan the voltage is zero, and 
inversely—thet is, the oscillating current and th» oscillating voltage, 
are in quadrature, 2nd the power thus surges to and fro, but does not 
flow along the circuit. Such a surge of energy is called a stationary 
oscillation, standing wave or surge. 

Oscillating current 2nd voltage may elso be in ph»se with each 
other. Then there is г, flow of power along the circuit, and tho 
phenomenon is celled a travelling wave or en electric impulse. 
Travelling waves of high frequency frequently precede standing 
waves. Travelling weves have been observed of frequencies from 
а few hundred cycles to millions of evcles; the former by oscillo- 
greph, the latter by spark-gap across è small resctance. 

In circuits comprising sections of different ch»recter, as trens- 
mission line, transformer, load, &c.—that is, in most industrie!lv 
important cases—tho energy surge is а combination of standing 
waves and travelling waves. The energy surge obviously must die 
down simultaneously in all circuit sections. In some circuit sections, 
however, as the transmission line, energy dissipation occurs at a 
greater rate thin in other circuit sections, as transformer coils, and 
left separate, the surge would die down in the line much more rapidly 
than in the transformer. Thus, when line and transformer ге con- 
nected together, energy must be supplied to the line from the stored 
energy of the transformer by a travelling wave. Thus in the energy 
surge, or the transient of such a compound circuit, a flow of oscillating 
power occurs between the circuit sections. This results in a trans- 
formation of the oscilleting voltage and current at the transition 
point between the successive circuit sections. 

In this connection the author shows that et the transition point 
between two circuit sections a transformation of voltage occurs, witha 
transformation ratio which is the square root of the ratio of n»tural 
impedances of the two circuit sections, and a transformation of cur- 
rents by the inverse ratio. Tht is, e; /e,— V2,/2,, ond i, д, 
where е. су, z, and e,, с». 2, are the maximum voltege, maxi- 
mum current and natural impedance of the line and transformer 
respectivelv. | 

Hence, 5 travelling wave coming from one circuit-section into 
enother circuit-section of higher naturel impedance increases in 
voltage end thereby in destructiveness; and, mversely, when 
entering г section of lower natural impedance it decreases in voltage. 
Thus, electrical disturbances originating in one circuit section fre- 
quently develop their destructiveness in adjacent sections. The 
result, and the indication, of a transmission line disturbance thus 
often is the breakdown of the transformers connected to the ling, not 
because the transformers ere wesker in insulation, but becauso the 
disturbance, while of harmless voltage in tho line, hès in entering the 
transformer risen in voltage to destructive vo!uos. 

When spesking of voltage trensformation at the trensition point 
between two circuit sections, it is obvious that at the transition point 
the voltage is the same in both circuits, but a change of ph»se occurs 
which results in a different maximum voltage some distence further 
on in the circuit at the point where the voltage m»ximum occurs. 
With a voltsge increase, this maximum is approximately è quarter 
wave distant from the trensition point. Thus, trensformers may 
brezk down in the middle of their winding as a result of disturbances 
in the transmission line to which they are connected. if the disturb- 
ance is of moderate frequency, while the breskdown would occur in 
the end turns if the disturbance in the line is of very high frequency. 
That is, the location of a breakdown in a transformer docs not 
indicate whether the disturbance originated in the transformer or 
entered from the outside. 
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THE INTERNATIONAL 
ELECTROTECHNICAL COMMISSION. 


The meeting of the International Electrotechnical C'om- 
mission which has just terminated at Turin will be 
remembered not only for the important decisions reached, 
but more especially for the very cordial relations estab- 
lished between the various delegates. This once адай 
shows that to men of science there are neither national 
boundaries nor susceptibilities. That during the present 
disturbed state of international politics a Frenchman (Mr. 
В. V. Picov) should propose the election of a German 
(Prof. Dr. E. ВерьеЕ) to the highest post of honour which 
the Commission has to offer is, indeed, most significant. 

Representatives of 19 nations were present at the 
Meeting, the total attendance being 52, and the discussions 
were carried on in French and English, the official lan- 
guages of the L Е.С. (as the Commission may in future come 
to be known). The difficulties of translating and of for- 
mulating resolutions at such a meeting are obviously very 
great, and one may sav without fear of contradiction that 
to a very large extent the success so far attained is due to 
the fact of the Commission having to deal with only tw? 
languages, either one or other of which was known to ever? 
delegate present. Even so, however, we understand that 
on one occasion the meeting was obliged to adjourn for a few 
minutes so as to enable the French and English texts to Dr 
unified. At the same time, it is most important fo realise 
that the resolutions as recorded in the official languages 47 


TRE ELECTRICIAN, SEPTEMBER 22, 1911. 935 


not literal translations one of the other, but are rather in 
the nature of equivalent renderings. 

It is very satisfactory to notice that both the British 
Government and the Indian Government were officially 
represented at the Meeting, which doubtless points to 
further recognition in the near future of the utility and 


importance of the work. 
| The decision of the delegates, taken at the unanimous 
and official request of the Electrical Congress, that, 
subject to the ratification of the various National Com- 
mittees, the I.E.C. will henceforth be the sole body to 
authorise the holding of electrotechnical congresses should 
put а stop once and for all to those mushroom organisations 
which in the past have done so little to enhance the reputa- 
tion of the electrical industry. The official standing thereby 
given to any future Congresses should undoubtedly be of 
considerable advantage; for, being organised under the 
auspices of the I.E.C., such Congresses will have the assis- 
tance of the national committees of every country affiliated 
with the movement. Аз more than 20 countries are now 
represented on the Commission, future electrical Congresses 
will, therefore, be international in more than name.  Lest 
16 may be thougnt, in connection with the above decision, 
that the Commission is taking upon itself unwarranted 
control, we would draw attention to the fact that the 
resolution only affects electrotechnical Congresses. 

As regards the other decisions reached at Turin, we hope 
to give in our next issue a full account of the mectings. For 
the present we may mention that progress is reported under 
the headings of nomenclature, svmbols, vector rotation 
anl the rating of electrical machinery. With regard to 
nomenclature considerable progress has been made. This 
is due in large measure to the work of Dr. BUDDE, supported 
by Mr. Е. Brunswick (France) and Dr. S. P. THOMPSON. 
The recommendations of these delegates have been pro- 
visionally adopted, inthe sense that, if absolutely necessary, 
modifications may be introduced at the meeting in 1913. 

The question of symbols is one to which much attention 
Is necessary, and it is satisfactory to know that the pro- 
posals put forward at Brussels have been adopted, with the 
exception that, in the case of magnetie quantities, either 
Script, Gothic, Clarendon or any special {уре may be 
adopted. This тау possibly lead to considerable diver- 
gence of practice, but in view of the criticism levelled at the 
previous tvpe suggested, the delegates could scarcely come 
to any other dezision. Аз regards the use of I, E and В 
for current, pressure and resistance resp2ztively, these 
svmbols were approved with avclamation. For this 
decision alone the labours of the Commission are likely to 
prove noteworthy. Again, the international adoption of 
the counter clockwise direction of rotation for vectors should 
facilitate the work of all students of electricity—using the 
word “students " in the widest sensc—as well as being of 
value to the electrical industry in general. 

The last of the four main subjects under discussion was 
the rating of electrical machinery, and in this connection 
the proposals of the unofficial Conference last vear were 
approved, and a small International Committee has been 
appointed to continue the study of the subject. That the 
American Institute of Electrical Engineers should adopt, in 


the new edition of their Standardisation Rules, the unofficial 
suggestion of the Commission last year with regard to the 
rating of motors in international watts is typical of the 
general desire to co-operate as far as possible with the Com- 
mission. This effect is likely to becom2 more pronounced 
now that the Commission has given such a satisfactory 


record of work accomplished. 

The Commission has decided to meet two years hence at 
Berlin, and we need scarcely say that it will receive a very 
warm welcome when one remembers the kindly hospitality 
of our German cousins. Moreover, under the guiding hand 
of its new and eminent President, Prof. Dr. E. BUDDE, we 
can safely predict further and even more important prac- 
tical results of which the whole industry should feel the 
benefit. And, to look further into the future, the meeting 
in San Francisco in 1915, on the occasion of the Exhibition 
to celebrate the opening of the Panama Canal, is certain 
to be an important milestone in the history of the I.E.C. 
There is, however, much serious work to be accomplished 
before that date—spade work which will have to be carried 
out, to a large extent, by the small international com- 
mittees appointed at Turin. In the I.E.C. we now have an 
impartial world's tribunal of elestricians which can safely 
be trusted to assist the general progress of the industry by 
well matured and wise decisions. Certainly, the poten- 
tialities of this international co-operation can scarcely be 


overestimated. 


REVIEWS. 


(Oopies of the undermentioned works сап be had from THE ELEOTRICIAN Office, post 
free, on receipt of published price, adding 84. for tooks published under ?s. Add 


10 por cent. for abroad or for foreign books.) 
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Mathematical and Physical Papers. Vol. V.: THERMODYNAMICS, 
CosMICAL AND GEOLOGICAL l'uvsic?, MOLECULAR AND CRYSTALLINE 


Тнкову, ErrcrRo-DyNAMIiCS. By Sir W. THOMSON (Lord Камы). 
Arranged and revi ed by Sir JoskPH Larmor. (Cambridge, 1911 : 
University Press.) Pp., ху. + 602. 18s. 

The original intention was that the present volume should 
complete the collected works of Lord Kelvin. In order to do 
this, however, it was found that extensive omissions would 
have to be made, and so 1t was decided to run into a sixth 
volume. А perusal of this volume lias convinced us that the 
decision was a wise one. We have not come across any paper 
that could, in our opinion, have been omitted with advantage. 
Notwithstanding his many and varied interests, whatever Lord 
Kelvin discussed he made intensely interesting. 

The present volume begins with Thermodynanucs, and much 
of the theory given is controversial, But 1t brings forward, in а 
very vivid manner, those aspects of the problem which the great 
physicists of the second half of last ceutury regarded. as vital. 
Possibly, if there were more controversies nowadays, especially 
if combatants like Clausius, Tait and Kelvin would join in the 
fray, scientific progress would be more rap d. | 

The Papers on cosmical and geological physics аге given 
after the thermodynamical Papers. Such subjects as the age 
and rigidity of the earth, its thermal history, the duration of the 
sun’s heat and the formation of stars and nebulie.are discussed 
with the energy and enthusiasm of a pioneer who has discovered 
new and wonderful countries. Kelvin in his early youth would 
have classed all these subjects under " Natural History,” but 
in later life, in deference to conventional usage, he considered 
them branches of “* Natural Philosophy." His conclusions 
may be open to question, but of the transparent honesty of his 
aims and the рапсу of his achievements there can be no 
question. Those of us who are old enough to remember how 
profoundly the scientific men of the early seventies were 
roused to enthusiasm by these writings of Kelvin will always 
regard them as amongst the great classics of our language. 


| 
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To the younger physicists, who look on the doctrine of the 
dissipation of energy in the same way as they look on Euclid's 
axioms, the reluctance of the early natural philosophers to 
accept it will seem strange. Sir Andrew Ramsay, the great 
geologist, after a long discussion with Kelvin in 1867 said: “І 
am as incapable of estimating and understanding the reasons 
which you physicists have for limiting geological time as you 
are incapable of understanding the geological reasons for our 
unlimited estimates." This attitude of some of his con- 
temporaries explains why Kelvin was at such pains to state and 
restate his axioms. It was only, as he says, by sheer force of 
reason that geologists were compelled to admit that this world 
as an abcde fitted for life must have had a definite beginning 
and must equally have a definite end. 

To electricians this volume is of very special interest, as many 
of the papers—which the editor classes as of minor importance 
—deal with electrical suggestions that have borne fruit, and 
profoundly modified the history of the world. It is merely 
necessary to refer to his connection with the laying of tho first 
Atlantic cable, to his suggestions for utilising the newly 
invented dynamo for lighting our towns and villages, to the 
transmission of power by direct current at very high pressures, 
&c., in order to prove that his judgment and foresight were 
equally admirable. 

The beautiful Kelvin bridge which holds an honoured place 
in every electrical laboratory suggested itself at once to Kelvin 
when studying the theory of the Wheatstone bridge, or as he 
preferred to call it the Wheatstone balance. It interested 
the reviewer very much to learn that Kelvin invented his 
method of measuring the resistance of a galvanometer by 
applying the method of duality to Mance's method of measuring 
battery resistance. It is an excellent illustration of this 
method which is not so well known аз it deserves to be. 

In 1872 we find him writing to “ Nature ? urging makers of 
galvanometers, Ruhmkorff coils and electromagnets to 
measure the resistances of the copper wires they use ш their 
construction. Не asks them to measure these resistances in 
millions of centimetres per second. Не suggests that the 
specific resistance of the copper should not exceed 16,000 
yramme-centimetre-seconds. We wonder if there are many 
instrument makers of the present day who could interpret 
this specification. 

In 1881 Kelvin proved the well-known rule for finding when 
the efficiency of a shunt dynamo is а maximum, and in the same 
vear he showed an automatic cut-out to be used for charging 
accumulators. Then follows on account of the magnificent 
series of instruments and balances for measuring current, 
pressure, and power which are familiar to every electrician. 
Although at first sight these instruments seem to have sprung 
into existence in a similar manner to the way that Minerva 
sprang fully armed into existence out of Jupiter's head, yet his 
assistants can tell of the endless calculations he was always 
making, and the constant alterations of the designs so as to 
secure a still higher accuracy, 

His association with Mr. Ferranti at Deptford in the early 
davs gave rise to interesting papers on skin effect anad “ anti- 
effective " copper in cables, Ману of us will remember his 
last publie appearance at the Institution, and how he welcomed 
the Thury system as the realisation of 105 tlirty-year old idea, 
and the generous appreciation he gave of the work of Mr. 
Hightield its able exponent. ALEXANDER RUSSELL. 


cyclopédie Electrotechnique. Execrrocniwtg, Ву Hexm 
p Теа, (Paris, 1911 : №. Geisler.) Рр. 160. 


It is a strange fact that although the number of books on 
electrochemistry is multiplying with extraordinary rapidity, 
it is very rare to find any variation in the introductory chapters, 
They almost all commence with a theoretical introduction in 
whieh the laws governing electrochemical reactions are more or 
less clearly stated. The book before us, for examvle, com- 
menees with a definition of first and second class conductora, 
thea follows a disseriation upon the ionisation theory, primary 
and secondary reactions, other theoretical considerations such 
as conductivity and the law of Kohlrausch, E.M.F., and 80 оп, 
and it is not until the sixth chapter 15 reached that one arrives 


at the practical part of the book. In this respect thea this 
hook does not differ to any extent from dozens of others which 
a reviewer comes across. The idea, of course, is to make the 
books complete in themselves, but it often happens that, by 
endeavouring to do so both the theoretical aid the practical 
parts are apt to he scrappy. | 

The chapter on the electrolytic processes of copper refining 
is quite interesting, but too much attention is givca to relatively 
unimportant processes and not sufficient to the great industrial 
practice which is carried on in the United States and else- 
where. Bearing in mind the enormous quantity of copper 
which is electrolytically refined in the United States it is strange 
that the processes adopted there are passed over. 

Electrolytic processes for the purification of zinc are men- 
tioned, but there is only a passing reference to the clectric 
furnace. We venture to think that in the near future electric 
furnace methods will be largely emploved to obtain zinc from 
its ores. This book, however, does not deal at all with furnace 
methods ; thus there is no mention of the various methods em- 
ploved in refining steel; therefore one cannot take exception 
to the fact that the production of zinc in the electric furnace 18 
not mentioned. 

Electrolytie methods for obtaining or refining most of the 
metals are given, and there is a short chapter dealing with tle 
preparation of certain inorganic salts and some organic com- 
pounds. Considerable attention is devoted to the electrolysis 
of common salt. solutions and the preparation of hypochlorites 
and chlorates. mE 

One of the most interesting and most complete sections 1$ 
that dealing with the production of ozone and its industrial 
applications. In connection with the manufacture of ozone 
and the increased efficiency of the apparatus there 1з an inte- 
resting diagram. This shows that in 1890 the apparatus then 
in use, that of Berthelot, only yielded about 1 gramme of ozone 
per kilowatt-hour. The apparatus of Otto in 1908 yielded 
about 40 grammes рег kilowatt-hour, and the apparatus of 
Gerard, brought out in 1909, yields 100 grammes of ozone pet 
kilowatt-hour. As the efficiency of the apparatus has increased 
so the industrial applications of the gas have increased. Ozone 
Is employed for sterilisation of water, for the purification of atr 
in the ventilation of buildings, for the bleaching of oils, for 
bleaching flour, аз а decolouriser in the sugar manufactory. fo 
prepare certain artificial perfumes (such as heliotrope), and for 
& variety of other purposes. | 

Taken аз a whole, the book gives a useful short review of 
electrolytic processes, and a general idea as to what is being 
done. | F. M. P. 
Wie stillt mau Projekt». Kostenaaschlüge und Betriebekosten- 

berechnungea für e'ektrische Licht- und Kraftaulagen au 


Ву Fritz Horre, Sth Edition, (Leipzig, 1910: J. А. Barth.) 
Pp. хі. +556. M. 7. 


The popularity of this excellent and comprehensive German 
pocket-book on the preparation of estimates and working costs 
for electric light and power installations is wel] proved by the 
rapid succession of editions through which it has passed. The 
present edition ts the 5th and shows several marked improve- 
ments over the ИН edition which appeared in 1907 and was 
reviewed in these columns in Vol. LXI.. р. 257. As in the 4th 
edition the book is subdivided into three main sections, but 
these sections have been re-arranged, altered and revised. and 
the work as a whole has been largely extended, containing over 
120 additional pages. It simoly abounds in useful tables and 
data of every description relating to electrical matters in general 
(exclusive of traction), and it is well-nigh impossible to look 1 
vain for any dosired information within the domain of electrie 
illumination and power. Аз already intimated in our pre- 
vious review, the book is to a large extent based on the rules 
and regulations of the German Institution of Electrical Engi- 
neers (V.D.E.). The articles on electric illumination 11 
Chapter I. (Part L) are very instructive and exceedingly clear. 
They contain a mass of reliable information and data. Chap- 
ter П. goes very thoroughly into the question of electric motors, 
and includes а large amount of dita of th» horsepower 
required by all classes of industrial and domestic machines 
Chapter IE is on electric cooking, heating and elect ro-medical 


THE ELECTRICIAN, SEPTEMBER 22, 1911. 037 


apparatus. Chapter IV. deals with electricity meters. The 
calculation of electric conductors and cable networks is given 
in Chapter V. and is very exhaustive. Chapter VI. and Chap- 
ter VIT. treat respectively of electrical generating machi- 
nery (dynamos, transformers, &c.) and  prime-movers 
(boilers, engines, turbines, gas plant, &c.) Chapter VIII. is a 
short one on buildings, and examples of actual cstimates with 
explanatory notes are given in Chapter IX. which forms the 
last of Part I. 

. Part II. gives the average prices, arranged alphabetically, of 
dynamos, engines, apparatus, lamps, &с.; in short, everything 
appertaining to an electrical installation, in three chapters. 
The table on p. 339, giving the cost per horse-power of various 
hydro-electric plants, will be found most interesting. 

Part III. shows how to calculate the probable working costs 
and to determine the revenue-earning capacity of lighting and 
power plants, and is very complete. 

The book is certainly of great value, not only to those 
engaged upon the planning of electrical schemes, but to those 
who so often at very short notice are called upon to give a fairly 
close estimate of the probable cost of an installation. Of 
course, the prices given are those obtaining in Germany, but 
they will, nevertheless, be found useful. Inthe Appendix there 
are some highly interesting notes relating to the fees and allow- 
ances of consulting electrical engineers as fixed by the Verein 
beratender Ingenieure für Elektrotechnik E.V. in Berlin (Society 
of Consulting Electrical Engineers). They afford much food 
for reflection. Why not place these matters on some such 
proper basis in this country ? 


STUDIES IN LIGHT PRODUCTION.* 


ВУ К. A. HOUSTOUN, M.A., PH.D., D.SC. 


(Lecturer in Physical Optics in the University of G'aszow.) 
(Continued from page 901.) 

Summary.—tin these studies the author deals with the theory of light 
production, the scope being brietly indicated by the following contents : 
(1) The distribution of the energy in the spectrum and the measuring of 
efficiency. (2) The importance of “ black body " radiation and the 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, and 
the temperature, energy and efficiency of flames. (4) The Welsbach 
mantle and selective radiation. (5) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
(7) Temperature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9) The mercury arc and its difficulties. (10) The 
light of the future and the possibility of obtaining “ cold light.” 


No. 3.—FLAMES. 


Flames are the simplest and historically the first means of 
producing light. When ог how prehistoric man first learned 
the use of fire we know not. The ancient Greeks ascribed & 
supernatural origin to it in the myth of Prometheus, and other 
lands have other legends ; but it was probably obtained at first 
accidentally by a spark from a flint. Ве that as 16 may, the 
mastery and use of fire is one of the signs that distinguish man 
Írom the brutes, and marks the first stage in the development 
of the artificial light of to-day. mE 

As different stages in this development we have the primitive 
pine torch, the oil lamp of the ancients, which attained а great 
development in ancient Rome, the rush light of the Middle Ages, 
the different kinds of candle, from the tallow dip to the modern 
paraffin candle, the burning whale, seal or bear fat of the 
Esquimaux, the Argand lamp, ordinary coal gas and acetylene 
gas. In all these cases light is produced in substantially the same 
way—by the flame formed when hydro-carbons are burned in 
air. The spectra produced have in every case essentially the 
same character; upon the continuous spectrum of the 1ncan- 
descent carbon particles is superimposed the discontinuous 


* All rights reserved. These contributions, amplified, will be published | 
shortly in “The Electrician” Series, 


spectra of the gascous products of combustion, principally 
water vapour and carbon dioxide. . 

To gain an insight into the mechanism of the flame we shall 
therefore study as a typical case the candle, which has been 
made the subject of a course of six lectures by Faraday. 
(Michael Faraday, “ The Natural History of a Candle." London 
1894. Chatto & Windus.) When an ordinary paraffin candle 
13 burning, a cup 13 formed at the foot of the wick. "The flame 
melts the paraffin at the foot of the wick, while the air moving 
upwards by the force of the current, which the heat of the 
candle produces, keeps the sides cool and prevents the edge 
from melting. The fluid in the cup is sucked up the wick by 
capilary attraction. After travelling up the wick the fluid 
vaporises and is burned as a vapour in the flame, the heat of 
combustion vaporising more fluid and thus maintaining the 
flame. The flame travels down the wick until it is put out by 
the fluid in the cup. The top of the wick bends over and is 
consumed in the edge of the flame. In a candle, gas is manu- 
factured for combustion just as on a large scale in the gas works 
of our cities. | | 

А candle flame on examination is seen to consist of four 
regions. First of all there is a transparent part round the 
wick. It may be shown by withdrawing some through a glass 
tube that the transparent part consists of vapour before com- 
bustion. Below this, on the edge of the flame, there is а blue 
part, due to the formation of carbon monoxide. This blue 
part gives the Swan spectrum, and it is not known whether the 
latter is due to carbon or carbon monoxide. "There is recent 
work favouring both views. Above the transparent part is the 
bright opaque region, which gives far the greater part of the 
light of the flame, and finally the flame is surrounded by a 


Fic. 6. 


faintly luminous mantle, which in the ease of the candle is 
somewhat difficult to see. The chemical actions occurring in 
the different regions of the flame are complicated and not 
thoroughly understood ; but the bright part 13 due to incan- 
descent carbon particles from the vapour after its decom- 
position, before they combine with the oxygen of the atmo- 
sphere to form carbon dioxide. These bright particles are 
carried upwards by the air current. Smoke is due to the 
carbon particles not having sufficient oxvgen to combine 
with. Inthe Bunsen flame, on the other hand, the oxvgen 
combines with the carbon before the latter has time to radiate 
as a solid. 

Energy curves of flames liave been taken by G. W. Stewart 
(^ The Spectral Energy Curve of the Acetylene Flame,” 
Phys. Rev., 16, 1903, p. 123), К. Angstrém (“ Energy in 
the Visible Spectrum of the Hefner Standards.” Phys. Rev., 
17, 1903, p. 302) and R. Ladenburg (^ Uber die Temperatur 
der glühenden Kohlenstoffteilchen leuchtender Flammen," 
Phys. Zs., 7, 1906, p. 697). Stewart gives а very carefully 
taken energy curve of a cylindrical acetylene flame. The light 
was resolved by a mirror spectroscope with a fluorite prism, 
and the energy measured by a radiometer. The curve 1s 
reproduced above (Fig. 6). 


The elevations at 1-464 and 1-904 are emission hands of the 


water vapour, and the maxima at 2-6 and 4-4p m bands 
of the carbon dioxide in the flame, the remainder о! the area 
being due to the glowing carbon. Stewart also Ives > od 
curve of an ordinary gas flame. (" The Temperatures 
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Speetral Energy Curves of Luminous Flames,"; Phys. Rev., 
15, 1902, р. 306.) It has the maximum at 1-134. Angstrém 
gives à prismatic energy curve for the amyl acetate flame of 
the Hefner lamp. It shows the two emission bands of carbon 
dioxide very clearly, but there are depressions at the positions 
of the two water bands, showing that more energy is absorbed 
by the water vapour in the atmosphere than is emitted by the 
water vapour in the flame.  Angstróm uses a rock salt prism 
and bolometer. Ladenburg gives both the energy curves for 
the acetylene flame and the Hefner lamp, taken with a mirror 
spectroscope, quartz prism and thermopile, but not so far into 
the infra-red. Both his curves show the absorption bands of 
water, and in the Hefner lamp curve the carbon dioxide band 
nearer the shorter wave-lengths—the only carbon dioxide band 
shown—appears аз an absorption band. The maximum of his 
acetylene flame is at 1-21, and its shape does not agree well 
with Stewart’s curve. 

The temperatures of the acetylene, gas and candle flames have 
been measured by E. Г. Nichols (“Оп the Temperature of 
the Acetylene Flame," Phys. Rev., 10, 1900, p. 234) with а 
platinum platinum-rhodium thermo-element. The introduc- 
tion of a thermo-element into the flame lowers the temperature 
of the flame. Four different thermo-junctions were, therefore, 
used, made of wires of different diameter. The thinner the 
wire the higher was the temperature recorded; hence by 
plotting the temperature as a function of the diameter of the 
wire and continuing the curve he found what temperature 
would be recorded by an infinitely thin wire. The determina- 
tion was also complicated by soot forming on the Junction and 
lowering its temperature, and, in the case of acctylene, by the 
junction melting. The thermo-element was gradually pushed 
‘nto the flame and the readings plotted as a function of the 
distance from its centre until the junction melted or soot began 
to form. Then the portion of the curve found was simply 
produced to the centre of the flame. In this way the centre 
of the luminous region of the acctylene flame was estimated 
to be at 1,900°C., while the sheath surrounding the luminous 
region may be 20°C. higher. The luminous region of the gas 
flame was found to be not more than 1,780°C., and the hottest 
portion of the candle tlame to be 1,670°C. From the diagram 
given the average value for the luminous region of the latter 
is probably 100°C. lower. In standardising his thermo- 
element Nichols took the melting point of platinum аз 
1,779 C. B 

Assuming that the carbon in flames radiates more seles- 
tively than a black body and less selectively than platinum, 
and using the formulæ established by Lummer and Pringsheim 
for the maximum of the energy curve т these cases—namcely, 


Am Tmax. ver 2,940, 
AT uiu, = 2,030, 


we obtain the following results :— 


А ги 
З An T msx. T min. i 
. ~ » 2 m 
Candle... IE mun losC.  .. 1,477 C. 
E MX n А у= 1 yr t 
Argand lamp... 1-55 ...... l 627°C. re p 
Acetylene Наше... LOS ues CALE Qu ааа 2 232°C, 


The formule give the temperatures in degrees abs., but m the 
table they are expressed in degrees cent. > Pray 13 the tem- 
perature which the flame would have if we assume that it 
ruliates as а black body, T, И we assume that it radiates аз 
platinum. | 

The value thus obtained for the temperature of the acetvlene 
lame is very much higher than Nichols’ value. Stewart states 
that he considers it much too high. Kurlbaum suggests the 
cause of the difference (Phys. Zs., 3, 1902, p. 187). While 
a luminous flame of very great thickness may be expected to 
radiate as a black body. yet we may expect а candle flame to 
radiate as a very thin film of soot at that temperature. Now 
lamp black is more transparent. to long waves than short 
waves—Le., the absorption and radiation increase with 
decrease of wave-length. Hence on applying the formula 
АТ =const. the temperatures obtained will be too high, for 
the maximum will be much further towards the short wave- 
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lengths than in the case of a black body at the same tem- 
peraiure. Thus, according to Kurlbaum, the radiation of 
glowing carbon is usually more selective than that of bright 
platinum. | 

This has been proved by Ladenburg (loc. cit.). Аз has been 
already stated, he took an energy curve of the acetylene iame 
and of the Hefner lamp. Не then caused the light from a 
Nernst glower to pass through these flames and plotted the 
pereentage absorbed as а function of the wave-length, thus 
determining the absorption as well as the emission of the flame. 
The absorption of both flames increases as the wave-length 
decreases. If now we divide the emission by the absorption 
we obtain the emission of the theoretical black body at the 
same temperature. As a final result, Ladenburg obtains 
1,838°С. for the. acetylene flame and 1,431?C. for the Hefner 
flame. He states that Nichols! value of the melting point of 
platinum is 55°C. too high. The latter's value for the centre 
of the flame should thus be 1,845?C., which is in very good 
agreement with his own. 

Stewart (lcc. cit.) finds the radiant efficiency of the acetylene 
flame to be 0-039. The result was obtained by dividing the 
area of the energy curve to the left of 0-764 by its whole area. 
К. Angstróm had previously found it to be 0-055. К. Angs- 
tróm has also made a very careful determination of the radiant 
efficiency of the Hefner lamp by an original: method. Не first 
took the energy curve, and found that, in the visible spectrum 
and in the infra-red as far аз 1-5y, it agreed with the curve ofa 
certain glow lamp for one particular current. By means ofa 
prism and screen the light from the glow lamp was separated 
from its heat rays. After the heat rays were separated out 
the light rays were allowed to come together again and fall on 
one face of a wedge photometer on the other face of which 
the light from a Hefner lamp fell, and the distance of the latter 
adjusted until balance was obtained. The photometer wa 
then removed and a bolomcter placed in exactly the same 
position. The intensities of the two beams were then measured 
in succession by the bolometer; their ratio gave the radiant 
efficieacy. The value found was 0-0096. | 

For an oil lamp with glass funnel W. Wedding finds 0-01 by 
the water-filter method. | | 

So much for the radiant efficiency—the ratio of light emitted 
to total radiation. But the question arises of the luminous 
efficiency—the ratio of the light emitted to the total enemy 
consumed. In order to determine the latter we require the 
total radiation in absolute measure, the rate at which the sub- 
stance is being burned and the calorific value of its umt mas 
For the case of the Hefner lamp the ratio of the whole energ) 
radiated to the energy consumed has been calculated by l 
Tumlirz. and we take the following details from his ar^ 
("Die Warmestrahlung der Wasserstoffflamme,” pur 
Ber., 113 (Abt. П.А), 1904, pp. 501-509). The energy receive 
by a surface element at a distance of 1 metre from a Hefuer 
lamp is 1-62 10- ^n. cals. per square centimetre per di 
the surface clemeat being normal to the straight line joins 
it to the flame and the latter line being horizontal. K. Aug 
trom (loc. cit.), it may be noted, found 3-15 107? gm. gals. psr 
square centimetre per second for the same quantity by me 
of his pyrheliometer. Hence in a second the flame p 
gax 105 1-62 10:9—2-04 em. cals. The quantity of. any 
acetate burned in a second is 0-002678 gms. According 0 
Favro and Silbermann the heat of combustion of 1 gm. of Jd 
acetate is 7,97 I-2 gm. cals.; hence the heat given out. by the 
Hefner lamp in one second is 79112 x 0-002678 =21-39 gt 
cals. We arrive, therefore, at the result that the UN 
cnergv radiated to energy consumed is 2-04/21-39, or От 
The greater part is lost by convection. И we assume ш 
tróm's value for the radiant efficiency—namely, 0-0096, ше 
luminous efficiency becomes 0-0096 x 0.0956 --0-00032. Tu. 
is, the efficiency of the Hefner lamp аз an energy transforme! 
is less than one-tenth per cent. There is no reason te believe 
that our ordinary illuminating gas is any better. | 

In the same article, Tumlirz describes а determinato! 
ratio of the total energy radiated to the energy consume 
hydrogen flame. The value found was 0-0615. 
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THE ELECTRICAL EQUIPMENT OF THE CRAIGHEAD 
AND BOTHWELL CASTLE COLLIERIES. 


These collieries, which are amongst the oldest in Scotland, are 
situated at Bothwell Castle near Glasgow, and are owned by Messrs. 
William Baird & Co. The experience of this firm, who were one of 
the first in Scotland to adopt electricity for underground mining 
work, has been such that they are now one of the firmest advocate; 
of the electric drive. 

In the present article it is intended to deal with the power equip- 
ment rather than with the actual work carried out. The power 
house is situated at the Bothwell Castle Colliery, and a portion of the 
output is transmitted at a pressure of 8,200 volts to Craighead 
Colliery, a distance of about a mile. At а later date power may be 
transmitted to other collieries in the same way. 

The gencrating plant at present comprises a mixed-pressure 
straight-flow turbine of the Westinghouse impulse type, direct- 
coupled to a 300kw. 500-550 volt three-phase 50-cycle turbo- 
alternator with coupled exciter. The turbine takes exhaust steam 
from two engines, one driving a fan and the other a haulage. The 


Fic. 1.—WESTINGHOUSE LEBLANC MULTIPLE JET CONDENSING 
PLANT DRIVEN BY 47 B.H.P. SQUIRREL-CAGE MOTOR. 


amount of power thus available is from 115 to 180 kw., and when 
this supply is insufficient to carry the load, live steam is taken from 
tho boilers at 601b. per sq. in. pressure, regulation being cffected 
automatically. 

The condensing plant, which has an averege duty of 12,000 Ib. of 
steam per hour, is of the Westinghouse-Leblane multiple jet typo. 
and is capable of maintaining a vacuum of between 27} and 231a. 
of mercury at full load, th» air end circulstiag pumps being driven 
by а squirrel-cage motor rated et 47 BHP, ot 120 revs. per пил. 
(see Fig. 1). This motor, which with the condeaser 15 situated ja tho 
basement, is controlled from tho engine room by a mining typ? 
control pillar, comprising oil switch. oil immersed controller end 
ammeter. Tho wator and vacuum gauges are also mounted on this 
pillar, the whole forming а remarkably complete and accessible 
control] system. | 

The current generated is used at the terminal pressure at Bothwell 
Castle on motors both above and below ground, but is transformed 
to 2,200 volts for transmission to Craighead. The line is designed 
for working later at a pressure of 6,600 volts, but as all the electrical 
machinery has not yet been erected the lower voltage is quite suffi- 
cient for the small amount of power at present being transmitted. 

A six-panel black-enamelled slate switchboard controls the gene- 
rator and outgoing feeders, and comprises one high-tension and five 


low-tension panels. One of the latter is for the main generator and 
carries the main oil switch, exciter switch, ammeters and volt- 
meters. А ‘Summation panel " carries a wattmeter, power-factor 
meter, milliammeter and watt-hour meter. 

There are three low-tension feeder panels for station supply, 
surface, and underground feed respectively, two of which carry oil 
switches and ammeters. The other is mounted with a three-pole 


Fig. 2.—OvERHEAD TRANSMISSION LINE. 


knife switch for the condenser motor, and 2 two-pole switch, fuss 
and ammeter for tho lighting circuit. On the high-tension panel 
there is 2 voltmeter and an ammeter, two static ground detectors, 
and а high-tension oil switch. The ponels are fitted with pilot lamps 
t indicate whether they are “ live ог not. 

Current is teken from the high-tension "bus bers and led under- 
geound by 2 three-core piper-insuletod le:d-covered cable to a 


Fic. 3.—SQUIRREL-CAGE Motor ох COMBINED BEDPLATE WITH 
\WorRM-DRIVEN HAULAGE GEAR. 


" ° we) 1 e 
point clear of the Bothwell Castle works. and theace by an overhead 


aluminium line, supported at intervals of about 50 yds. on wooden 
| : ч r ^A H ы ga 
poles, to Craighead, where 1t 18 stepped down to 509 volts for use. 
па end woods, finally crossmg 


This line is led across country over roct N OS ры 
the river Clyde at a point where it is 210 ft. ee : о Е 
overhead aluminium linc is given іп Fig. =+. Tho lino wes testo 


F 
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11,000 volts to meet. the Board of Trade requirements, and was 
found perfectly setisfactory in every way. It is composed of three 
aluminium cables, eeeh consisting of three No. 10 8.W.G., and having 
no joint from end to end. These cables are fastened by aluminium 
clips to brown poreelain insulators, the latter having been tested to 
22.000 volts. 

At the Clyde, steel guard wires are fixed underneath the lines for 
the double purpose of te king the pull го preventing the lines from 
falling in the event of 2 break. A high-tension telephone line con- 
nects the two mines. and it is mounted on the same poles as the power 
lines. Although it hes been stated that the pressure is stepped 
down to 500 volts for use at Croighoad, it should be mentioned tht 
high-tension current will be uscd direct for large motors, and. will 
also be used for transmission to other collieries where the supply will 
he direct high-tension to (he motors. At Bothwell, Nos. 1 and 2 pits. 
5U0-volt alternatinz current only is uscd. At present there are five 
motors in use at the former and seven et the letter, èll of the squirrel- 
cege typo. One of these is a 7 H.P. motor used for driving а winding 
equipment for hauling men up è 25 ft. pit. 

At the Bothwell Cestle 2nd Croighesd pit some very nest haulages 
are in use, motive power being furnished by two-speed squirrel-cagc 
motors, operated by oil-immersed controllers and mining type oil 
switches. The drive is by worm рост, end the motors, which ere 

гыс at 10-5 н.р. run at а speed of 070-480 revs. por min. This 
'ariation is effected by a controller which makes the different con- 
nections of the stator winding so аз to vary the number of poles, the 
minimum number of poles giving the maximum speed. A view of 
one of these motors is given in Fig, 3. 

This plant represents prectically tho last word in colliery work 
and reflects great credit on Messrs. Stevenson & Месо е (consulting 
engineers to Messrs. William Baird) and 210 on the British Westing- 
house Electric & Manufacturing Co., who are responsible for the 
entire electric?! equipment. 


—  ——À — 


THE DIESEL OIL ENGINE.* 


BY CHARLES DAY. 


Унттагу.—"Не author gives two tables based on the published costs 
of electric supply stations. Toes» tibles show th» comparative cost por 
unit sold for steam, gas and Diesel plant up O 1.000 n.r. capieity ; and, 
sevondly, the effect of the size of stun print on the cost of generation. 
The main features of the Diesel engine ars also discuss sl. 

The economical generation of power for industrial purposes de- 
pends mainly upon the following fectors:-- 

1. (a) The atteineble economy of working èt different loads of 
the prime mover itself, including boiler or ges: pr ducer. end all acces- 
sories, such as condensers, feed pumps, weter pumps, &e. (b) Tire 
degree to whieh this attainable economy can be practically mein- 
tained under the conditions of working. vad the load factor. 

2. The stand-by losses—i.e.. thy expenditure necessary to keep the 
plant ready for work when wanted. 

3. Wages of engine-room attendants, stokers and other men em- 


ployed about the power house. | 
4. Expenditure on lubricating ой. clesning waste and sundry 


storcs. | 
5. Cost оЁтердиз and the meintenauce of all parta of tho plont 


in good working condition, 

6. The cost of water for condensing, end for boiler feeding in the 
case of steam plent, for the engine wetor jackets, and for the gas- 
producer in the case of gas plent, or for the engine water jackets in 
the case of Diesel plant. 

From the mere cnumeretion of those items it is very obvious that 
tests either on makers works or on site, even though the tests extend 
over à week or so, do not form a suflicieut guide as to the real value of 
the engines for industrial purposes, end that a far safer, in fact. the 
only safe, conclusion cen he formed from 2 study of results obtained 
in actual practice. 

The great difficulty most buyers find is in securing reliable figures 
of power costs from people engeged m trede, except in the сазе of 
electric supply stations, The writer does not know of any body of 
large power users who systematically prepare eecounts showing their 
power costs on a uniform basis, end publish them. This practice in 
connection with electric supply stitions fortunately does give an 
independent and authoritative basis, from which уа Ме deductions 
сап be made. From the figures published in the " Electrical Times 7 
the author hes determined the following average results with different 
types of plant for atations having a plant capacity not exceeding 
1.000 Н.Р. 

ж Abstract of a Paper read before Section G of the British Association 


ee 


at Portsmouth. 
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— Table L—-4ereroge Сом in Pence per Unit sold. 
„ме Nee (e. о i csi We a S 
 Lubricating oil, Repairs | Total | Load 
Type of ` Fuel | waste, stores & Wages. & тај. | works| factor. 
engine. water. tenance.) cost. 
Steam... 045 ^ 006 035 — 0926 | L02| 147 
а sendin. 0:43 | 0-09 0-28 0-24 1:01 153 
Diesel ....... 0:23 | 0-07 143 


1 


0-04 0-19 | 0-33 


The limit of 1,000 m.p. was fixed owing to there being as vet no 
large electricity supply stations equipped solely with Diesel engines 
or gas engines, Of course, better results are obtained when driving 
machinery which gives a better load factor, but the causes which 
produce loss are, as a rule, the same, though modified in extent. The 
general conclusion formed from a study of electricity stations holds 
good for the great mejority of power uscrs, though perhaps not ap- 
pheable to some special trades, where engines can һе run con- 
tinuously on almost uniform loads. Itis ¿lso necessary to point out 
thet the figures include some items which should not strictly be charged 
egeinst the power plant. For instance, the wages items include 
figures for men working on сэ ез, street lamps end in sub-stations, 
whilst the repairs items include repairs to such ports. Also it is 
necessary to mention that the figures give the costs per unit sold, and 
not per unit generated. | 


€—— P CE METRE tU My 


—- 


From the averages it is clear thet a substantial gain is obtained by 
the adoption of Diesel engines as against cither gas or steam engines, 
the figures being beyond doubt substantielly sceurete. Jt is also 
notices ble that the gain is not only on fuc! consumption, but is prac- 
tically in the same proportion on tho other items of expenditure. 
Tho great saving shown by these average figures is confirmed by re- 
posted experiences of the author. 

When going through costs records to prepare the average figures 
previously given, the wuthor noticed very wide differences of cost per 
unit, particularly in the case of the steam plant. He. therefore, had 
tho average cost calculated for stezm stations of different capzeity, 
and as the results are interesting, they are given separately in 
Table H. :— 

Table IL. —.1»erage Works Cost in Pence per Unit sold for Stem Stations 
oj Different Sizes. 


Stations Lubricating oil, 


Repairs | Goid 
not Fucl. мачо, water& Wages. & main- | Total. {соб 
exceeding | stores. | tenance. ; | 
250 kw. | 0-63 0-09 0-35 0-36 | 143^ 132 
ми, 056 — ТИП 0-27 (29 | 118 133. 
7090 1 043 0:05 (0.23 , 024 | 0-93 | 154 
1.000 ,, — , 0-40 0-05 0:23 031 , OXF; 163 
LA) ,, | 0:42 0-04 0-17 0-18 ' OS], 169 
2,000 ., — 037 0-01 0-16 031 | 078 |. 177 
8.000 ,, — 033 | 0-04 015... 017 | 069 174 
4,000. ,, 0-10 0-03 014 | 0-20 | 0.77 | 188 
5.090 ,, 0-34 0-03 | oll 016 | 064! 187 
7,000 ., | 0:36 . 0-04 (13 | 030 ! 0-7: 179 
10.090 ,, 0-26 0-03 0-09 0-13 | 0:51 | 226 
20,000 ,, 0-30 0-03 0-11 0.16 , 060 1% 
50.000 ,, 0-23 0-02 | 0-10 011 | 046 20 
This table shows the great improvement which follows inerease of 


size with steam stations, or, expressed in the reverse direction. tt 
shows how great is the disadvantage of smet stations when steam 
power is used. | 

It is, further, to be noted that, even with the largest steam stations, 
the costs per unit generated are no better thon for quite smell st2tions 
using Diesel engines, and this in fece of th» improved losd factor. 
This is а most important point, end shows thit smat Diese} st tions 
ean profitably supply current at prices hitherto thought to ре орат: 
able only in densely populated centres hoving lerge power stations. 

In all cases the figures which have been given are works cost, and 
do not include anything for interest on capitel or depreciation. It is 
hardly possible to give a definite statement showing the cost of con- 
structing and equipping power houses of different types. 85 there are 
so many variable factors. However. the suthor's experience of a 
considerable number of estimates indicates that up to à capacity el. 
вау, 1,000 kw., there is generally little difference between th» gross 
сор) expenditure required, whether steam, gas or Diesel engines 
be adopted. | 

H=ving now dealt with what may be termed the commercial 
aspoct, it mey be well to study briefly the constructional features 
desirable in engines for dynemo driving. In the first place the 
dynamo should be coupled direct to the engine sheft, end not be 


driven by belt or ropes, as the up-keep cost of these is considerable 5 
also, with belt or rope drive, the space occupied. is considerable. 


Direct coupling of dynamos means that low-speed engines are to be 
avoided, otherwise the cost of the dvnemos is very high. For speeds 
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which are not low, engines of the multi-crank type become desirable, 
otherwise serious vibration is likely to be caused. For the same 
reason it is important that the distance between the centre lines of 
the cylinders of an engine be reduced es much as possible. И far 
apart, as, for instance, in the case of a cross-compound steam engine 
with dynamo between, then each cylinder or line of parts will pro- 
duce its own vibrating effects on the foundation without being 
matcrially influenced or counteraeted by the other. For multi- 
crank engines with cylinders close together the vertice! construction 
is much more suitable than the horizontal, and gives much better 
accessibility. Ао, апу unbalanced inertia forces do not tend to 
slide the engine about, but merely increase or decrease the weight on 
the foundations. 

The vertica] design is also better from the point of view of piston 
wear. Multi-crank engines are also edvantageous as regards speed 
regularity during each revolution, and when high-speed engines are 
adopted, the multi-crank vertical type becomes imperative. 

There is another point in regerd to the multi-cylinder design of 
engine which should be mentioned—viz.. that with this design a 
smaller diameter of cylinder is required for a given power than with 
a single-cylinder engine. With internal-combustion engines this is of 
great importance, as efter a certain size every enlargement of cylinder 
diameter brings with it increased constructional difficulties and а 
greater liability to breakdown. 

Turning next to the particular features of the Diesel engine itself, 
the author describes briefly the development of the present Diesel 
cycle. 

The cycle enunciated by Carnot in 1824 appears quite an impos- 
sible one, because during the one portion of the compression heat must 
be perfectly carried eway—i.e., the working fluid and the surround- 
ing materials must be perfect conductors. Then during the second 
portion of the compression no heat must be carried away or added, 
meaning that the materials must now be perfect non-conductors. 
With these opposing conditions it is not surprising that no applica- 
tion of the Carnot cvcle appeared in practice for so long. Diesel, 
however, propounded а scheme which, to а certain degree, met the 
Carnot conditions. "This scheme was as follows :— 

The isothermal period of compression was obtained approximately 
by spraying water into the cylinder during compression, this water 
sprey being discontinued for the adiabatic compression. For the 
isothermal expansion fuel-oil was spreyed in to give the requisite 
addition of heat. The spraying in of fuel-oil for this purpose neces- 
sitated the adiabatic compression being carried to a high degree, so 
as to give a sufficiently high temperature to the air in the cylinder ав 
to cause ignition of the oil sprayed in. Unfortunately, this cvele 
did not meet with success in practice owing to the very high pressure 
required, and to the small amount of work obtained, and gradually 
the original cycle hes become modified to that now adopted, which 
may therefore be claimed to be the nearest to the Carnot cycle thet 
present-day practical limits admit. Briefly it is as follows: (1) 
During the suction stroke air is drawn into the cylinder. (2) During 
the compression stroke this air is compressed to a considerable pres- 
sure and temperature. (3) For a short period during the next stroke 
oil is sprayed into the cylinder. and burns in consequence of the high 
temperature to which the air has been raised by compression. 
During the remainder of the stroke expansion takes place. (4) The 
products of combustion are exhausted. 

The heat efficiency of the Diesel engine, though far from perfect. is 
still much better than any other hcat engine, as is readily seen from 
the fuel consumption, which is 0-44 Ib. of fucl oil per brake horse- 
power per hour. The fuel consumption is also low at partial loads, 


viz. ;— 
$ load 0:45 lbs. per В.Н.Р. per hour. 
4 33 S 7 9? 33 3? 
+ ээ 062 99 9? 39 


These are every-dav figures, end ere for engines of quite moderate 
size, With larger engines the fuel consumption per horse-power із 
rether lower, but ineresse of size does not give anything like the 
improvement in fuc] consumption thet cecurs with steem engines, 
This is a point to be remembercd when fixing the size of enginc to һе 
adopted in a station. 

Owing to the high economy ct light loads it is often found dis- 
tinctly advantageous to run a Diesel engine in preference to using а 
storage battery. 

The fuel oil used can be almost глу of the fuel oils which are used for 
boiler firing, and x wide veriety of oils can be used with no alteration 
of the engine. The use of oil fuel carries with it certain advantages 
in the way of ease in handling and of cleanliness. With coal it is 
difficult to avoid dust, and this must be particularly objectionable in 
the case of steam plant, where the engines are carried on the boilers, 
thus placing а considerable quantity of moving machinery in the 
neighbourhood of the coal. With oil there are no eshes to cart away. 
and thus handling of gritty materials is entirely climinated. Usuall y 


the oil is pumped from an outside storage tank to the small tenks 
near the engines. 

The question may neturally be asked whether Diesel engines аге 
suitable for long periods of continuous running. In reply to this the 
following instance may һе quoted :— 

At the Birkdale electricity works a “ Mirrlees Diesel " was put 
down a little over four yearsago. The station engineer recently made 
a return which showed thet the engine had, on the average, worked 
231 hours out of every 24 hours throughout tho four years, or an 
average stoppage of about 11 hours each Sunday. | | 

Numcrous c»ses could be given of lerge savings effected, but the 
figures already given substantially prove this. 

Diese! engines of the Mirrlees make have been fitted on board 
meny warships and first-class cruisers, for driving dynamos ; also, 
some have been used for boat propulsion. It might be of interest to 
mention that the first Diesel engine made in Great Britain was a 
Mirrlces Diesel engine, and was made over 14 years ago, consequently 
the present. Mirrlees Diesel engines represent quite a long experience ; 
end the present appreciation of this engine is not a temporary boom, 
but is based on substantial experience. | 


A MECHANICAL LAMP-TESTER. 


An interesting device which we show in the accompanying illustra- 
tions is a mechanical lamp-tester. It was invented by M. Vincent, 
one of the engineers of the Western Railroad Department of Paris, 
and it is designed for testing incandescent lamps by subjecting them 
to repeated shocks. In this way it is desired to imitate as nearly as 
possible the treatment which the lamps would receive when used on 


Fic. 1.—DiaGRAM ОЕ Lamp TESTER. (GENERAL ARRANGEMENT.) 


railway trains, and thus to find out their weak points, and to improve 
their manufacture by selecting the types which will withstand shocks 
the best. Some device of this kind is specially needed for metal fila- 


ment lamps, for as yet such lamps have not been used extensively for 


train lighting, at any rate in France, on account of their fragility. 
For instance, а correspondent informs us that on the new North- 
South Paris subway metal filament lamps are used for lighting the 
stations, but carbon filament lampa are retained for lighting the cars, 


A 


Dipten 


Lam p 


= 
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Fic. 2.—CoNNEcTIONS FoR Нот Test. 


M. Vincent states that he is endeavouring to get ‘manufacturers to 
improve metal filament lamps in the directions indicated by the re- 
sults of tests with his apparatus. Thus he hopes finally to secure a 
suitable type of lamp for train lighting. 

The device used for the purpose is of the simplest form, as will be 
observed by reference to the illustrations. The lamp (Fig. 1) is fitted 
into a socket which is mounted upon a small board, A, hinged 
at one end, while the other end is movable and is actuated by a cam, B, 
fixed to the shaft C. Each time the cam revolves, the end of the 
board is dropped down, thus giving a definite shock to thelamp. Ву 
means of a spring, D, the amount of this shock can be adjusted and 
made heavy or light. The shaft is driven by a small electric motor, 
and carries at its further end a counter, во that the number of revolu- 
tions can be read off. 

For testing the filament when burning normally or otherwise 
heated by the current, the method shown in Fig. 2 is used. Current 


ғ 2 
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from the mains first passes to the motor and to the lamp which is in 
parallel with it. In series with the lamp, however, is a solenoid, A, 
of very low resistance. "This solenoid normally holds up the main 
switch BC, but should the lamp filament break the current through 
it will fail and the core will drop, and thus open the switch in the 
motor circuit. The motor then stops, and the number of shocks 
which the lamp has stood can be read off on the counter. 

In order to test the lamp when the filament is cold, the following 
method is employed : A small eurrent is passed, which simply acts 
as а detector, and shows whether the lamp is broken or not. In this 


flashing over at the commutator. These difficulties are avoided in 
the present apparatus Бу making the gyrostat wheel the rotor of a 
homopolar motor, а coup'e of slip-rings being then the only elec. 
trical connection. - 

There are two ways of doing this as indicated in Figs. 1 and 2, In 
the first the gyrostat wheel is absolutely simple, without any insula- 
tion, and is indicated at A in Fig. l. "The stationary poles C are pro- 
duced in the casing by two annular windings B. Current is led in 
and out of the flywheel by flexible cord brushes E, which lie in the 
grooves D. И preferred, one brush may bear on the periphery of the 
fly wheel and the other on the shaft or transmission. 

In Fig. 2 the arrangement is such that the flywheel carries the mag- 
netising coil B, and the current to this is supplied by a brush running 
in the groove А (one end of the coil being earthed to the wheel), and a 
&econd brush running on a slip-ring C to which the other end of the 
coil is connected. The coil is preferably wound as a volute with flat 


A On shaft 


Fic. 3.-—CONNECTIONS FOR Corp TEST. 


case, too, the current is passed through the lamp for a short time 
during each revolution. The same apparatus as that described above 
is used except (see Fig. 3) for an extra rotating contact maker, which 
carries a long segment, D, and a short segment, E. Forthe greater 

art of а revolution the current passes through the solenoid and not 
through the lamp, and for a very short time it passes through the 
solenoid and the lamp in series. The time is too short to cause the 
lamp to become heated by the current, and the solenoid normally 
keeps its core held in position. Should the filament be broken, the cur- 


ria. 2 


copper strip. the broad faces of the strip being in contact so {ЙМ the 
centrifugal force has no tendency to cut insulation or to fore» any 
part of the coil on sideways. The flywheel is shown 23 in one pico, 
but it is preferably built up of different qualities of stc cl, that of high 
tensi'e strength being used where strength is important, wherezs à 
ring of high permeability iron is used where necessary for the mag- 
netic circuit. 


Fig. 4.—V1EW ОЁ Laur Ткзтїх DEVICE. 


ent fails in Ux solenoid forg m instant, and this SUMI А ot лдаш 
t« drop ,and open tho switch. Fn у ече the порив сне 
working without needing any attention, 80 that it сам be lett to It 

and the number of shocks 13 always exactly recorded at the end of апу 


length of time. 


Fig. 3.—View or HouororLAR. GYROSTAT. 


The outer casing shown in Fig. 2 is only fitted to enable & 
vacuum to be obtained; it his no e'ectrical use, so that the wha 
motor revolves, excepting only tho brushes. This is more clearly 
shown in Fig. 3, whieh is a photograph of an actual model shown 
at the Electrical Exhibition. The patentees are Messrs. R, H. 
Barbour end E. Kilburn Scott. 


HOMOPOLAR GYROSTATS. 


At the Electrical Exhibition which is just about to open at Olympia 
: im opportunity of seeing а gyvrostat which is driven 


Visitors will have beat’. Р Е 
The exhibit is ру Messrs. Homopolat 


by ik liomopolar noter. 
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OERLIKON EXTRA HIGH PRESSURE TEST TRANS- 
FORMERS. 


The voltage of modern high-tension transmission schemes hts 
gradually increased year by vear, and it 18 to-day quite à commen 
thing to work ata pressure of 60.000 volts or above. Since machines 
transformers, insulators, cables, switchgear, &¢., have generally to ve 
tested under twice and three times the normal working pressuP ihe 
tendency to use higher pressures has, therefore, necessitated the 
designing of transformers for pressures of 200,000 volts and higher. 

The Oerlikon Co. have constructed a large number of such app* 
ratus. The illustrations herewith show some of the transformers 
constructed at the Oerlikon Works. These transformers have hori- 


Ес. b: 


Machines, of London. It за common thing to drive gyrostats by 
ordinarv continuous-current motors, but as the speed must usually | zontally placed cores, and are provided with oil cooling. ( 
һе high such motors are not very suitable ; special construction must A series of such transformers is at the present moment in vmm 
be adopted, and if they are run in vacuo there mew be trouble from * construction at the Oerlikon shops. These trensformer hive 05 
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designed for the testi:c of insuj^tion materials, mainly porcelain, and 
we are informed that those which have been in use for some 1} to 2 
years are giving excellent results. 


Fic. 1.—Spark GAP WITH NowN-INDUCTIVE RESISTANCE IN SERIES. 


It is not difficult to manufacture trensforimers which can stand for 
а short time the extre high pressure above referred to, but when they 
are kept constantly under this pressure it is by no mens a rare occur- 


Fig. 2 —20/259,90) yours Test TRANSFORMER. 


rence for brush discharges to develop. Lengthening discharge paths 
gradually ensus, ultimately resulting in short-circuits. It is, there- 
fore, of particular interest to note that the Oerlikon Works claim that 


Pd 


their transformers can operate continuously under the maximum 
pressure without experiencing such troubles. 

For measuring and limiting the pressure in connection with such 
transformers, the Oerlikon Works use a carefully. calibrated spark- 
gap, with a large non-inductive resistance in series, arranged as 
shown in Fig. 1. The resistance damps the surges when using the 
above air-gap. 

Fig. 2 illustrates а 25 k.v.a. 200/250,000 volts 50 frequency test 
transformer, whilst Fig. 3 shows the construction of a 250 k.v.a. 


Fia. 3.—250 k.v.4. 200,0)) vor TEST TRANSFORMER. 


transformer for increasing the pressure from 140 to 200,000 volts at a 
frequency of 50 cycles. | 

Further particulars can be obtained from Mr. С. Wüthrich, manager 
of ths Lordon branch of the Maschinenfabrik Oerlikon; 


——Ó——— > 96 AE 
ATLANTIC CABLE MATTERS. © - 


We were able to give last week some brief particulars of the 
arrangement arrived at by the Anglo-American and the 
Western Union Telegraph Companies in the matter of the fusion 
of interests which the directors of these companies have becn 
negotiating for some time pact. We are now in a position to 
state that ; imilar arrangements have been made between the 
Direct United States Cable Co. and the Western Union Co. 
This arrznrement provides that the Direct Co. shall lease to 
the Western Union Co. for a term of 99 years, as from April 1 
last, its cables, telegraph lines, offices, landing places, plant, 
stores, &c., at an annual rental of £58,568, the period between 
April 1 and June 30 this year being a matter of a separate item 
of account. In the case of the Anglo Co. the Western Union 
takes over all the employés other than those required in the 
secretary's office at existing rates of pay, terms and conditions 
including the benefits under the Anelo Company's Pension 
and/or Endowment Assurance Scheme. Arrangements are 
also made which provide for the upkeep of the Anglo Company's 
Staff Pen'ion Fund. The Western Union Со. also pays the 
expenses of administering the affairs and maintaining the 
organisation of the Anglo Co. along with a contribution towards 
the directors’ fees. In the case of the Direct Co., 1n addition 
to the rental, the Western Union Со. provides the cost of 
administration of the Company's business and makes а con- 
tribution to the remuneration of the directors and to the 
maintenance of the value of the Company's Pension Fund 
so that и may be adequate to meet all subsisting and 
future liabilities, The Direct Co. retains its reserve fund 
(£512,323. 2s. 114.) and remains responsible for the repair 
and renewal of the leased properties. Provision is made that 
the Direct Co. shall not be at liberty to pay a dividend ot over 
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5 per cent, per annum without the. consent of the Western 
Union Co. 

All these matters will be fully put before the shareholders 
at the meeting of both companies at Winchester House, London; 
on Friday next, Sept. 29. — ———— | | 

Mention has been freely made of late of the Sherman Anti-Trust 
Act and its effect upon the relations between the cable and 
telegraph companies for the British and American services, and 
this mention of the Anti-Trust Act has led to much correspondence 
in the American journals, Among the statements published on 
this and other points which have been raised is а lengthy one from 
Mr. George Clapperton, the well-known vice-president of the Com- 
mercial Cable Co., from which we make the extract following :—, 

The announcement (of the Western Union Co.) is grossly erroneous in 
its statement that cables are utilised to the extent of only about 25 per 
cent. of their capacity. Ву working continuously day and night the 


eables might carry a third more matter than they do carry, but Пиз does: 


not allow for cables out of service because of injury, or unfavourable 
electrical conditions, or the interruption of terminal land lines. The 
enable service must be apportioned like any other service which has to 
deal with congested periods. Its facilities must. be expensive enough to 
take care of its customers during the busy hours. The announcement 
docs not disclose the essential feature of the transaction, and is made 
for the purpose of covering up the march of the vast Telephone-Telegraph- 
Cable combination to an illegal monopoly. 

In the last report of the American Telephone and Telegraph Company 
the stand was boldly taken that the cost of aggressive uncontrolled 


competition was eventually borne by the public and should be eliminated. 


It will be borne in mind that that company formerly gave a night 


message rate on its long distance telephone lines, but after it had fully. 


established itself it abolished these night message rates. That is what 
will happen in the telegraph and cable business if the combination ever 
succeeds in establishing a monopoly. 

There is very good reason for the Western Union trying to cover up 
these transactions by talking about reducing cable rates away back in 
1882. Those three companies formed a pooling agreement by which 
they divided, in fixed proportions, their entire Atlantic cable receipts. 
Тваё pooling agreement was lived up to by all three of those companies 
until March, 1911; then the Western Union suddenly notifies the Anglo- 
American and Direct United States Cable Com panies that that pooling 
agreement was in violation of the Anti-Trust Act of Congress of July 2nd, 
1890. You will notice that for 21 years, namely from 1890 (the date when 
the Anti-Trust Act was passed) to 1911, down to the present year, the 
burning coal of illegality has been lying upon the tortoise back of the 
Western Union conscience. It quickened when the Western Union 
coveted. the property of its two allies and friends. Accordingly the 
Western Union on March 1, 1911, threw out the Anglo-American and 
Direct from the eastbound Atlantic cable business which the Western 
Union collected by its telegraph system throughout the United States, 
and which the Anglo and Direct Companies could not collect. because 
they had no American land line telegraph system of their own. That 
action by the Western Union on March 1, 1911, was for the purpose of 


clubbing the two English companies into leasing their cables to the. 


Western Union, and it accomplished that purpose. — 

The pertinent question now is Ном can this combination by lease be 
legal, if the combination by pool was illegal? If the Anti-Trust Act of 
Congress prohibited one how in the world does it not prohibit the other ? 
H it is Шева to combine by pool, it is equally illegal to combine by a lease, 
and in fact it would seem much more so, because the lease is to cover 
99 years, and gives control uf the physical properties instead of merely 
dividing receipts. 

This utter disregard of the law and publie sentiment in regard to 
eombinations beats anything I have seen lately. 1t remains to be seen 
what the attorney-general of the United States will do about it. The 
proof of the attorney-general is absolute, inasmuch as the notice of the 
Western Union to the Anglo and Direct Companies that the pooling 
agreement was illegal under the Anti-Trust Act of Congress is an ad- 
mission that that Act of Congress prohibits the combination of those 
three cable companies in any form. Even the counsel of the combine 
has advised that it is impossible in the present state of decisions to 
pronounce with certainty upon the validity of the agreement. I get 
this from the notices which were issued yesterday to the stockholders of 
the Anglo-American and Direct Companies. 

One thing is certain, and that is that the outrageous inconsistency of the 
whole proceeding on the part of the Westora Union has net helped the 
standing of American business methods in London. So far as а reduction 
of cable ratos is concerned, а reduction was arranged a long time ago 
with all the cable companies and will he put into etfect as soon as the 
Postmaster-General of Great Britain can bring some other Governments 
into line. 

pere —————MÓ O 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
granted quotations to £141,620 5 per cent. first mortgage convertible 
bonds of the Cuban Telephone Co. у 263.235 Юз. fully prid ordinary 
shares, and 80,000 £1 fully paid 6 per cent. cumulative preference shares 
of the Hastings and District Electric Tramways Co. у 20.000 £5 fully paid 
7 per eent. first cumulative preference shares of the Melbourne Electric 
Supply Co., and a further issue of £400,000 5 per cent. 50 year mortgage 
bonds of the Rio de Janeiro Tramway. Light and Power Со. The Com. 
mittee have been asked to grant а quotation to a further issue of 40,370 
£5 fully paid 5 per cent. cumulative preference shares of the Calcutta 
Electric Supply Cor pn. 


17,567 BuRTON. 


17,593 ANNESS. 


The plan is not for the public good. 


PATENT RECORD. 


—— —— 
APPLICATIONS FOR РАТЕМТВ. 


Nors. —The wndermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance о] Complete Specifications. Those marked* are 
open for inspection 12 months after the date attached to them, ij they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is 


August 2, 1911. 

17.550 Bropig-INNES. (Ela Archer, U.S.)  Life-saving belt for electricians. 

Electrically-controlled clocks and the like. 

17,587 Gwozpz. Thermic telephones. (Addition to 11,234/11. Convention date, 

22/4711, Germany.)* 

Electrical terminals. 

17,595 Gwozbz. Telephones. (Addition to 11,234/11. 
Germany.)* 

17.597 FELTEN & GuILLEAUME CARLSWERK AKT.-GEs. Treating substances by electro- 
osmosis. (Convention date. 2:8:10, Germany.)* 

17,605 AsHcrort. Electrolytic manufacture of metallic sodium and potassium and ele 
lyte for use therein. 

17,612 Огонлм. Te-minals for electric storage batteries or other purposes.” 


August 3, 1911. 

17.524 Kramer. Inductive wireless telephone and telegraphic installations. 
17.635 DoppRELL. Method for timine telephone calls. 
17,675 Pieper. Speed regulation of dynamo-electric machinery. 

6.3 10, Germany.)* " 
17.678 PEMBERTON. Apparatus for the destruction of flies and other insects by electricity. 
17,685 Stitt & Sons. ADAMSON & Kitson. Incandescent lamps. 
17,690 Scnirr. Carbon electrodes. * 
17.708 BALCOMBE & CALveRLEY. Regulating device for electric generators or motors. 
17.716 Cooper. Electric motors and dynamos. 
17.718 ZENNER. Time switches and the like.* 
17,723 В.Т.-Н. Со. (С.Е. Co.. U.S.) Arc lamp electrodes.* 
17,724 B.T.-H. Co. (С.Е. Co., U.S.) Electric switches. 


August 4. 1911. 
17.761 Евр. System of electrical cab signalling for railways or the like. —. 
17,768 SLEMENS-SCHUCKERTWERKE С.м.в.Н. Driving of rotary field induction motors. 
(Convention date, 4,8, 10, Germany.)* д 
17,778 Wetter. (Сез. fur Maschinen und Metall-Industrie m.b.H., Germany.) Electric 
arc lamps. 
17,780 B.T.-H. Со. (С.Е. Co., U.S.) Method ала apparatus for shaping filaments for 
` electric incandescent lamps and the like. | T 
17,784 Epmunps. Device for reducing the electrical disturbances produced in electrica 
signalling circuits by the proximity of alternating currents. 
17,788 А115ом & ARNOLD. Electric switches for use with timing or other predeter 
mining mechanism. 
17,791 Leitner. Means for regulating electric lamp circuits. | 
17.810 Wercu & Frost & Со. Electrical heating apparatus, particularly vule, 
17,820 Gwozbz. Telephones. (Addition to 1}.234/11. Convention date, 2241 


Germany.)* 
August 5, 1911. 
17.835 GREENWOOD.  Dynamo-electric machines. 


17,840 DowpELr. Arc lamps. i 
17,869 Sıemens Bros. DYNAMO WORKS. (Siemens-Schuckertwerke С.т.Ъ.Н., Germany 
ca for 


Convention date, 22411, 


(Convention date 


Holders for electric Jamps.* eat ot : 
17,874 Western ELECTRIC Co. (Western Electric Co., U.S.) Registering devi 
telephone systems.* "wc 
17,875 Western EL&EcrRIC Co. (Western Electric Co., U.S.) Telephone Cu ч! 
17.900 Gwozpz. Telephones. (Addition to 11,234/11. Convention date, £i 
Germany.)* 
August 8. 1911. 
17.932 DovoctAs. esien applicable to magneto cut-out and control. | 
17,978 ScHEPELBR. Receiving apparatus for electric transmission of signa 
vention date, 5/8/10, Germany.)* 


August 9, 1911. | des. 
18.036 SrArronD & Barnes. Carriers for supporting incandescent [amp shades. 


15. (Сол 


18.051 KLEINSCHMIDT. Electric power transmission devices." | 18:411 
18,078 Metrowsky & Co. A.-G. Insulation material. (Convention date, 10% 
Germany.)* , 26:411 
18.080 Gwozpz. Telephones. (Addition to 11,234/11. Convention date 49* ^" 
Germany.)* zr ention 
18.082 Возсн. Starting combustion motors having magneto ignition. (Conv 
date, 1/10/10, Germany.)* a engines 


18,033 Boscu. Interrupter for the electric ignition of internal combustio 
(Convention date, 10/4/11, Germany.)* 
August 10, 1911. | 

18.115 TAyLer. Automatic switch for telephone circuits. 
18.131 HaNpcocK. Wiring of installations. 
18,132 Rp Windings for dynamo-electric machines. 

xt 
18,160 Gricspy. Roflector fittings for electric lamps.* 


SPECIFICATIONS PUBLISHED. 


1911 SPECIFICATIONS. 
8.283 Скоок. Selective electric signalling over a number of conductoare. 
8.387 GOLDSCHMIDT. Method of and means for receiving electne waves 
telegraphy and telephony. (4/4/10.) ‚ 4/10) 
8.783 L&wis. Control systems for alternatine-current electric motors. (9+: ad with 
8,890 HarHoRN, Davey & Co. & TOWLBR. Controlling gear for or connect 
electrically-driven hydrauiic pumps. 
8.901 SrAssANO. Electric furnace. 
9,038 Creswick & BENTHAM. Cartridge fuses for electrical purposes. | с 
9.050 ове & British Ever Reavy Evectricat Co, Portable electric lamps. MA 
9291 RAILING & BARTLETT. Cooling of the commutators of dynzmo-elecirie а 
0.633 Imray. (Shawinigan Carvid» Co.) Electrodes for electric furnaces. 
10,089 CHAMBERLAIN & Ноокнам (LTD.). & HOLDEN. Electricity meters | sate 
10,341 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Subscribers’ instrum? 
for automatic telephones. р 
10,545 Zickel. Electric shutter indicators. (2/5/10. Addition to 26,502/08.! 
10.639 GaLLeTt. Production of quenched electrical spark discharges. 3/9/10.) 
10,767 FRcsatt & Visconti. Electrical heating apparatus. | block 
10,834 Siemens Bros. & CO. (Siemens & Halske Akt-Ges) Alternating current "7 
circuits for railway stenalling. : ic telephone 
12.117 SigzMENs Bros. & С>. (Siemens & Halske Akt.-G2s.) Semi-automatic telepho 
exchange svstems. 
12,742 WHALTON. Electric hammers. 
12.921 ALLGEMEINE ELEKTRICITATS-Gas. 
13,707 Sevens reas x ree (Siem2n3 & Halske Akt.-O?s.) 
struments of the dynamometer type. А 
13,317 SOCIETE ANONYME ELECTROMETALLURGIQUE. (Procédés Paul Girod.) Method of 
supplying electric furnaces vith triphase currents. (9/6, 10.) 
13,715 SucuriNo & Ororr.  Thermo-electric batteries. 
13.898 RobE-K. Electro-depositi on of metals. (10 6/10.) 
13,985 ALLGEMEINE ELEKTRICITATS-OEs. Railway signals (10/6/10) — 
14,432 ДЖ лш Ges. Automatic regulators for electri: 
6/10.) ; 
17,047 Ges. Fur CHEMISCHE INDusTRIE IN Basg. Apparatus for the electrolysis of КИЗ 
alkali chlorides. (22/12/22.) (Divided applcation.on 18,390/ 10. Aug. 


(Convention date. 63:10, 


in wireless 


(26/5/10. кк 
Systems of electric motor control. ( 27/510 
Electrical measuring 17 


circuits 
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SPECIFICATIONS PREPARED AND ESTIMATES GIVEN FOR COMPLETE INSTALLATIONS. 


DYNAMOS, MOTORS, 3WITCHBOARDS, INSTRUMENTS, ARC LAMPS, &c. 
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of the human body in times of threatened danger or electric 
circuits, wherever installed, at all times are of equal importance, 

The first only affects the person concerned, the second is a 
consideration. which is of great importance to all electrical 
engineers equally. 

At different times since electricity first became a commercial 
proposition many hundreds of so-called protective devices 
have been designed. Some have been put on the market, 
others have never reached го advanced a stage. 

Fuse wire because of its cheapness and simplicity of action 
is the most common mears of protecting electric circuits, but 
in its ordinary form, beside pessessing several inherent disad- 
vantages, it 15 unsuitable for many conditions, such as a motor 
and are lamp circuits, ard mere costly, frequently not alto- 
gether more satisfactory, means have had to be adopted. The 
chief reason that ordinary fucc wire cannot be used for these 
cases is the absence of any definite " time factor." 

A further disedvantage of ordinary fuse wire, whether copper 
or alloy, is the alteration which takes place in the normal carry- 
ing capacity of the fure, due to what is known as "* ageing” and 
oxidisation. Leading authorities on fuses have computed 
that 80 per cent. of the fuses which blow do so through these 
two faults alone and not to any trouble in the installation. 

These questions have received the serious attention of manu- 
facturers, not the least amongst whom 1s Simplex Conduits 
Limited. This firm are one of the two or three actual manu- 
facturers of fuse wire in the country, and the illustration shows 
the extruding press installed at their works at Garrison-lane, 
Birmingham, which is one of the most up-to-date pieces of 
machinery of its kind. 

The result of their manufacturing experience has enabled 
them to put on the market а new kind of fuse wire which suc- 
cessfully overcomes all the difficulties hitherto associated with 
ordinary fuse wire, and makes this new form—known as “ Bi- 
Metal" fuse wire (of which the Company are sole manufac- 
turers)—at once the safest, simplest and cheapest means of 
protecting electrical circuits of any nature whatever. 

Amongst other advantages may be mentioned the following : 


No. 1.—It will carry its rated full-load current inde- 
finitely, and will fuse with an increase of 10 per cent. in 
a comparatively short period. 

No. 2.—]t cannot oxidise. 

№. 3.—It has a definite time lag, and for short periods 
it will carrv up to six times Из full-load current, the 
length of time being practically proportional to the 
overload. 

No. 4.— The low melting metal is not volatised except- 
ing on dead short circuits. 

No.5.— Fuse handles cannot get hot when wired with 
“ Bi-Metal” fuse wire. 

Fuse carriers wired with “ Bi-Metal” fuse wire can 
always be handled with safety. 


No. 6.—Vibration does not affect it. One common 
objection to tin-lead fuses is that they become unstable 
and unreliable when nearing their melting point, par- 
ticularly when subject to vibration. The effect of the 
metal core in the “ Bi-Metal" wire is to prevent any 


unevenness in the action of the fuse when subject to 
vibration. 


No. 7.—Indicates before blowing. When about to 
blow under ordinary conditions, the melting of the alloy 
covering takes place some seconds before the actual 
disruption of the fuse, and consequently gives warning 
that the fuse will blow if the circuit is not cleared. 


No. 8.—No more expensive than tin-lead fuse wire. 
Though the price per lb. is on the face of it higher, it is 
not really so, as the carrying capacity is more than 
double, gauge for gauge. 


On the other hand there is the question of the fuse carrier. 
After experience with all forms, china and otherwise, engineers 
are now thoroughly convinced that enclosed fuses are the best 
and for this reason they are rapidly becoming recognised ав 
standard for all classes of work. 

The ease with which a piece of fuse wire can be replaced by 
brass picture wire, a lady's hairpin, or other convenient form 
of ‘current-carrying device " which may be handy, calls for 
the provision of а “ fool-proof " substitute. It is useless for 
supply companies to specify that branch circuits shall not carry 
more than 5 amperes when the fusing arrangements permit of 
90 amperes being taken so long as the circuit wires hold out. 

The obvious remedy is the adoption, by compulsion if neces- 
вату, of some form of fuse (which, it should be remembered, is 
designed for a protective and not an * indicative ” device) the 
carrying capacity of which cannot be changed, and secondly 
to call for a competent electrician to repair fuses. | 

With this in view 
the Simplex Com- 
pany have intro- 
duced a series of 
enclosed fuses which 
can be installed with 
confidence at very 
little additional cost. 

At the Garrison- 
lane works in Bir- 
mingham a large 
special department 18 
devoted entirely to 
the manufacture of 
Simplex Enclosed 
Fuses. The care taken 
in the manufacture 
and excellence of the 
TP resulting production 
| ) has placed Simplex 

Conduits Limited at 
l " ~} the head of fuse 
MÀ aS E 497. manufacturers in this 

country. 

One argument put forward by the short-sighted against the 
“cartridge " or enclosed fuse has been the cost, but here agam 
the Simplex Companv show their appreciation of a difficulty 
and allow 331 per cent. of the cost price for all “ blown " cart- 
ridge fuses. 

They manufacture them suitable for any amperage up to 


300 and in all pressures up to 2,000 volts. A full range of 
samples may be seen at— 


STAND Nos, 148 and 163, 


where those engincers interested in finding the best means of 
providing 


ъъ 
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for the electrical apparatus under their charge and may test 
" Bi-Metal ” fuse wire for themselves. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


. Aberdeen.— The Electricity Committee recently fixed the rate for 
electricity for lighting at 31d. per unit, 21d. to 34. for power, and 14. 
for heating. The reduction in the charge for lighting is 1d. per unit. 


Bacup.—Sanction to a loan of £1,250 for clectrieity supply has 
been applied for by the Council. 


Bath.—An inquiry was held here last week into the Council's appli- 
cation for sanction to borrow £7,900 for additional electric generating 
plant. 

It was stated that the money was required for a Diesel oil engine and 
electric generator, motor alternator and coaster, &c. In the course of the 
inquiry the electrical engineer (Mr. F. Teague) asked the inspector to 
make the amount a round £8.000 so as to provide for contingencies. 

Replying to the inspector (Mr. T. C. Ekin)! Mr. Teague gave particulars 
of the proposed plant. Unfortunately they had been unable to obtain 
an English-made Diesel of the size they required, and they had been 
obliged to get one made by Carels Frères, of Ghent. "hat firm had 
built engines of the size they required. They proposed to put in a three. 
cylinder engine about 250-260 H.P. per cylinder. The total cost would 
be £5,451, the Diesel Company being responsible for the whole com- 
bination. "The storage tank would be made through a local tender, and 
price would be based on that of previous tanks. It was for the founda- 
tions that he wanted the contingency money. The booster would cost 
£400, and it was required to enable them to supply Messrs. Stother & Pitt, 
who were their largest consumers for power. The cost for the steam driven 
plant for the year to March 31, for 1,750,000 units was &5,625. That 
included wages. waste, maintenance and everything connected with 
generation, but excluded distribution. Не estimated that the Diesel 
engine would generate 1.000.000 units per year, and would run for 80 per 
cent. of the total number of hours in the year. ‘ae dimensions of the 
full tank was 15 ft. x 10x 10, and was sufficient for one week’s supply. 
That was considered sufficient, as at Avonmouth (20 miles away), where 
they got their oil supply, there was always an available supply of 
6,000.000 gallons of oil there. In case of a railway strike it could be 
brought to Bath by road or river. 

Bermondsey (London).— Th Electricity Committee report the loss 
of about 75.000 units owing to meny consumers shutting down their 
works in consequence of the lote strike. The figures for the current 
month would also be affected. and there would be a serious loss of 
revenuc. 


Bexley.—Last week the Council adopted a scheme for the wiring 
of consumers’ premises on the deferred payment system. 

Carlisle—An unopposcd inquiry зз held on Tuesdsy into the 
Sppliez.tion. of the Corporetion for senction to borrow £9,000 for 
m»^ins extensions, the provision of о new storege battery. &c. 
ће Vowa Clerk gave particulars of the ratable value, existing loans, 
&c., and the borough electrical engineer (Mr. №. Y. Allen) said that six 
tenders had b»en received for the new battery. and the lowest, which was 
accepted, amounted to £1,755. With regard to the adaptation of the 
Unitarian Church to the purposes of the Electricity Works, it was stated 
that £2,750 was the actual purchase money paid for the church, and the 
adaptation of the building would cost £369. Among other things 
there would b» a new office provided. leaving the old oflice to be used for 
stores, | 

Сагпагуоп.— Оп Wednesday the Council decided to adopt electric 
lighting for the centrel portion of the town at an estim»ted cost of 
£100 per anum. 

Douglas (Isle of Man).— The Council have retained Messrs. Hand- 
cock & Dykes to report on the proposal to establish electricity works 
and to construct municipal electric tramways. 

Dublin.— The Port and Docks Board have agreed to allow the city 
electrical engineer (Mr. M. Ruddle) to lay electric mins across 
O'Connell Bridge. 

Electric Fan for Queen Mary.—The American General Electrio Co., 
at their Pittsfield works (Massachusetts), have just made an electric 
fan for Queen Mary of England. The fan is mounted in gold and 
has an ebony switch. It has been specially designed en suite with 
the Royal toilet articles, and is a present from some of the Queen’s 
American admirers. 


Electrically-operated Transport Scheme.—Mr. A. W. Gattie con- 
tinues to move ahead with his great scheme for the transport of 
goods from a central source, where they will be put on trains by 
electrically-operated unloading and loading machinery. Ніз 
great scheme, which has been fully explained in our columns, is 
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certainly making progress, and Mr. Gattie's activities in this direction 
promise to be fruitful at no distant date. Many men of light and 
leading are beginning to teke en interest, financially and otherwise, 
in the project, and the leading newspapers are giving their readers 
up-to-date particulars of the progress that is being made. А recent 
contribution on the subject appeared in the “ Standard " (London) 
on Sepi. 14. 


Electricity in Mining.—The Cramlington Colliery Co. are erecting 
an electricity generating ststion at Cramlington соШегу, at а cost of 
£10,000. | 

Exhibition Awards.—Mr. К. Wolf, 7, Laurence Pountney Hill, 
London. E.C., and Magdeburg-Buckau, who secured a number of 
distinctions last year at the Brussels and Buenos Ayres Exhibitions 
(3 grands prix), has now been awarded г grand prix for** Wolf " super- 
heated steam locomobiles shown at the exhibition of the North of 
France at Roubaix, end the firm hes also received the gold medal of 
the Imperial Russian Ministry of Industry at Odessa. ‘These honours 
complete г, series of highest awards obtained by '* Wolf °” locomobiles 
this year st the exhibitions et Omsk, Siberia (2 gold medals), Crefeld 
(Germany) and Allahabad, Indie (gold medals). 

Hammersmith (London).—In Nov., 1907, the Council agreed to 
supply Messrs. Gwynnes (Ltd.) with one 50 H.P., four 30 H.P., one 18 H.P 
and three 10 H.P. motors in addition to a spare motor and a motor 
generator upon hire, subject to the company entering into an agree- 
ment to t»ke current for five years. Аз the firm now desire three 
additions! motors on similar conditions the Electricity Committee 
have decided to purchase the motors required and lend same to the 
company provided they take current for a further period of five years 
on the terms of their present agreement. 


Ilford.—In a report on the tramways undertaking for the past year 
it is stated that, although г considerable amount hed been spent in 
equipment, a balance out of revenue of £679 was being carried for- 
word, which with interest (£778) made a total of £6.919. The 
surveyor has been instructed to put in a crossover at the Loxford 
Bridge terminus at a cost of £130. 

Light Railways.— Application is being made to the Light Railway 
Commissioners for an order authorising a lateral end vertical 
devistion from the lines shown on the original plans of the Gosport & 
Lee Light Railways. 

Mansfield. —The Council have received sanction to a loan of £3.50 
for the electricity undertaking. | | 

Marylebone (London).— The Electrical Contractors’ Association 
have threatened to bring an action against the Borough Council to 
restroin them from ezrrying on their wiring and fittings department. 

At the Council meeting on Oct. 5 Councillor О. Lewis will move that 
this Council does not desire to continue competitive trading and that the 
Electric Supply Committee be instructed to report to the Council as to 
the advisability of discontinuing the execution of contracts for wiring and 
the sale of electric fittings. | 

Norwich.—On Tuesdey the Council decided that, as there was no 
possibility of an arrangement being come to for the purchase of the 
undertsking of the Norwich Electric Tramways Co., there was no use 
in entering into negotiations for their acquisition. 

Presentations.— Presentations have been made to four members of 
the staff of the Aberdeen electricity works who are leaving for situa- 
tions in Углеоцуег and Australia. To Messrs. A. Allan and А. 
Rowell a kit bag each, to Mr. Pirie a Gladstone bag and to Mr. J. 
Coutts a wetch were presented. | 

The staff of Siemens Bros. Dynamo Works (Stafford) have pre- 
sented a silver tea service to Dr. M. Kloss, who is leaving to teke up 
г university professorship in Germeny. 


Radcliffe (Lanes.).— The Lencashire Electric Power Со. have 
decidea to renew their application for a provisional order to enable 
them to supply electric energy for power in this district. 

In 1910 the company’s application for a provisional order was refused 
by the Board of Trade, as there was a municipal electricity supply 
scheme in operation. In communicating their decision the Board stated 
that ‘ the facilities afforded to power users in Radcliffe to obtain a supply 
of energy at reasonable terms were inadequate. and in the opinion of the 
Board should be promptly extended by varying the arra ngement кше 
company or otherwise ; and in the event of the company making a ft esh 
application at some future date, and it being shown that the demand for 
energy for power purposes is not being adequately met, the Board my 
find it necessary to arrive at a different conclusion. | In Septem P 
1910, representatives of the company (Mesers. F. E. Gripper and С. D. 
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1911, the Council invited the company to quote for supply of electricity in 
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Taite) had an interview with Mr. E. M. Lacey, consulting engineer of the 
Council, and in consequence of this interview the company's proposals 


for arriving at a settlement were put into writing, and included the fol. 
lowing suggestions :—. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—A 30-years’ concession has been granted to Senor 
Antonio Grego for the installation end working of a telephone 
system ot Maeachin, in the Pamps Central district. 


Australasia.— In consequence of the enormous increase in railway 
traffic, 48 acres of land heve been purchesed in connection with 
improvements «at the Rom+-street station (Brisbane), and on this 
land it is proposed to construct engine and carriage cleaning sheds, 
col stages, and an electric generating station, with sufficient plant 
to drive all the machinery in and to light the several buildings, and 
Е the suburban ststions and tunnels. 

The helf-yearly report of the Electric Light & Power Supply 
Согри. (Вота, N.S.W.) states that there were 299 consumers in 
Вет лп end 178 in Newtown. The company hes (entered into 
on agreement with Petersham Council for the supply of electric light 
and power in Petershem. A dividend at the rete of 3 per cent. 
hes been declared. : 

“The Australian Mining Standard " states that forthe year ended June 
30, 1910, about 187,000,000 passengers were carried by the N.S.W. tramway 
department, Sydney. and up to dune 30 this year the total was 230,000,000, 
Revenue last year was £1,090,000. At present all the electric power for 
the service is obtained from the Ultimo power housa, On special 
occasions the output has been hardly suflicient, and it has been decided 
to erect a new station at Rozelle, in the westera suburbs. The proposed 
plant will, it is stated, be the largest and finest in Australia and will com- 
prise ten 5,000 kw. turbo-alternators. Tenders for the first five turbo- 
alternators are due by Oct. 30 next. 

The Wages Board which decided, amongst other matters, in June, 
1910, that linesmen's and are-lamp trimmers’ wages shall be 83. 6d. рег 
day has been asked by the Secretary of the Electrical Trades Board of 
N.S.W. to vary the award by increasing this minimum. Mr. Black says 
Sydney Council pay linesmen 103. 

А new wing has been added to Sydney Technical College, the lower 


storey of which will be devoted to electrical engineering. New plant for 
electrical students is to be obtained. There are over 2,500 students 
attending the college. 


1. That appheations from power users be divided into two classes, 
namely, (а) those coming from power users who desire a «upply of energy 
for use within a certain radius of the Council's generating station, and 
(^) those coming from power users desiring a supply outside the said 
radius. 

2. That all applications from power users within the radius be referred 
to the Council to supply if they so desire. И the Council is unable to give 
the supply the application shall be referred to the company, and if the 
company is successful in arranging for a supply to be given, the company 
shall be em powered by the Council to give the supply for a term of years; 
and if at the end of the term the Council is desirous of taking over the 
supply. the Council shall purchase the service cables on terms to be agreed. 
If the Council do not desire to take over the supply. the agreement em- 
powering the company to give the supply to be renewed. 

3. Tnat the company be given general powers to deal with all enquiries 
received from power users outside the said radius provided that the supply 
required is equivalent to 50 H.P. or upwards. lf the power user requires 
less than 50 n.r. the inquiry to be dealt with as provided under proposal 2. 

4. That the company notify the Council when any agreement to give a 
supply has been entered into under the above proposals, and that the 
company pay the Council an annual acknowledgment in each case, the 
amount of such acknowledgment not to exceed one guinea per annum. 

The company's offer appears to have been ignored. but on Jan. 31, 


bulk. in accordance with certain requirements, and in due eourse а quota- 
tion was submitted. Correspondence followed, and eventually the com- 
pany, in the hope of coming to terms, made a reduction in the price 
originally quoted. Ultimately the Council decided to take a supply of 
electricity from Bury Corporation, Mr. Taite contends that his com- 
pany has not been fairly treated, and maintains that if any preferential 
treatment is to be granted, the power company should be the favoured 
party rather than Bury Corporation. He sets out his reasons for this in 
the " Bury Guardian " of the 16th inst. It is submitted that if an agree- 
ment is made with the power company so that the company can supply 
large users of power direct and the Council the smaller consumers, the 
district will benetit in various ways, and that Radclitfe Council, if they 
decide to buy powerfrom Bury rather than from the power company, will 
be lending themselves to forging another link in the chain in favour of 
Radcliffe's ultimate absorption Бу Bury. Ја conclusion, Mr. Taite 
states that " the company has no desire to in any way infringe the Coun- 
cils privileges; but being convinced as we are on the one hand of the 
potential demand for electrical energy from Radcliffe power users and 
from manufacturers who could be brought into the district were the atti- 
tude of the Radcliffe Council more encouraging, and being faced on the 
other hand with the determined hostility of the Council. the company is 
bound to assert itself.” 

St. Pancras (London)— The Finance Committee will utilise 
£6,977 of the £13,203 profit on the electricity undertaking for the past 
year in relief of retes. The Electric Lighting Committee will 


conünue the central are lighting in the widened portion of Euston- 
road, 


During the first wek of August an Order-in-Council was issued authoris- 
ing the municipalities of Prahran, St. Kilda, Malvern and Caulfield to 
construct an electric railway between Caulfield, Prahran and St. Kilda. 
The contractors for the construction of the line (Messrs. Youlden & 
Howitt) had commenced the construction work, when the men (80 in 
number) “struck” for an additional 18, a day. 

Woodonga (Victoria) Electric Su pply Propy. (Ltd.) has been formed to 
take over an electric supply concession from Woodonga Shire Council. 

The question of the allocation of the cost of regrading the South 
Geelong (Victoria) Railway to allow the proposed Belmont tramway to 
run under it has been settled. ‘Tne Melbourne Electric Supply Co. and 
the Geelong Council will pay £2.000 each and the Railway Commis 
sioners the remaining £11,000. 


Bairnsdale (V.) Shire Council will shortly consider а proposal to borrow 
£5.000 for electric-lighting plant. А 

The demands made on the electric power plant at Korumburra (V.) 
by Poowong and Jeetho Council have inereased зо rapidly that it is pro- 
posed to secure a larger battery, 

Renewed attention is being given in the Bendigo district of Victoria t» 
the question of the supply of electricity for haulage and other purposes 
at the various mines. Mr. G. Smith Morison (Melbourne manager for 
Siemens Bros. Dynamo Works), Mr. Walter Tuerk (electrical engineer). 
and Mr. Hoffman (geological ex pert of the Prussian Government) recently 
visited Bendigo and inspected various mines. It is reported that the 


visitors obtained the impression that the Bendigo field was most suitable 
for the application of electric power. 


Southampton.— Extensions of the tramear depot at Portswood are 
to he carried out at an estimated cost off£3.400, 


Sunderland.—'Te Health Committee have accepted the offer of 
the Lighting Committee to supply electrie current for the lighting of 
each tenement in the Harrison Buildings at 4d. per week, 

Walsall.—'lhe Electricity Committee have placed on record their 
satisfuetion at the ability and energy displayed by Mr. Ashton 
Bremner during the period of six months for which he has been 
acting clectrical engineer of the Corporation electricity undertaking, 
ond the manner in. whieh he has discharged, under trying circum- 
stances, the numerous duties devolving upon him during the absence 
(owing to illness) of the Borough electrical engineer (Мг. А. S. 
Barnard). and they have instructed that a copy of the resolution 
under the common seal should be forwarded to Mr. Bremner. 

Wireless Telegraph Notes.—Successful wireless communication 
was established last week between the French military eir cruiser 
* Adjudant Vineznnott." at Lamotte-Breuil and the fortress at 


Verdun and the Eiffel Tower in Paris, during the whole of a 131 
hours tlight. 


At a recent meeting of Sydney Electric Light Committee, the ему 
electrical engineer (Mr. H. R. Forbes Mackay) suggested that a du plicat? 
of the two 4.000 kw. sots, racontly installed at th» Council's station, be 
ordered from Messra, Dick. Kerr & Co. at a cost of 617.235. 

Corowa (N.S.W.) Council have adopted a scheme (prepared by Mr. 
G. А, Julius) for the erection of a small yg 'nerating station of about 50kw. 
the generator being driven by a gas or Diesel oil engine. 

The negotiations for the formation of a compiny to take over the 
patents, €e., of Complex Ores, Ltd.. have been. practically complet xl. 
and a contract for underwriting the capital has been entered into. The 
contract stipulates for the immediate provision of the eapital necessary 
for carrying on the hydro-electric part of the scheme, also fora supply uf 
capital as required for other enterprises of the company. The new com 
pany is to be known as Hydro-Electrie and Metals (Ltd) and arrange- 
ments have been made for the underwriting of £145,000 5 per cent. 
debentures. The Great Lake hydro-electric works, ‘Tasmania, hive been 
in progress for a considerable time, It is proposed t» generate 9.000 H.P- 
out of which 2.500 n.p. will be required in Hobart. Tne canals and pp 
leading to the power house are to be large enough to vive 40,000 n. P.. and 
th» first power main to Hobart will be able to transmit 15,000 kw. [ne 
company has carbide ризм and has also sgcured the Australian rights 


The wireless installation at the General Post. Office (London) is 
reported to b» nearing completion, On the roof of the south block 
at the G.P.O. the masts of the installation may now be seen, The 
equipment is not intendcd to be used for public messages, but it will 
be devoted to the esrrying out of tests by the engineering staff. 

Nhe action brought. by the editor of the © Los Angeles Herald ’ 
against the editor of & rival journal for intercepting by amateur 
wireless operators à messipe sent to the former has been decided. for an iron and st»el electric furnace These industries, with the met 1. 
The court held. té no offence was committed by the MC i1 lurgical works for ut sing the J. H. Gillies electrical proves: for the 
intercepting the message or by the rival рос publishing the in- deposition of zine, are to b» startod simultaneously at North West Bay. 
tereepted message. ‘The ruling is regarded as unsatisfactory in wire- | 10 miles from Hobart. | 
less quarters, and № is probable some further steps may follow to Сапада.— The (General Assembly of Nova Scotia recently passed 

have the decision reversed, 


an Act by which the Government can grant aid, under certain oon- 
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ditions, to companies proposing to construct electric railways in the 
province. This aid may take the form of a subsidy not exceeding 
£410 per mile. a loan not exceeding £1,640 per mile of railway built 
and worked, or à guarantee of the bonds or debentures issued. 


The Dominion Government will grant assistance towards the 
construction of the proposed civie hydro-eleetric works at La Colle 
Falls, on the Seskatchewan River. Мг. Cecil B. Smith, who super- 
vised the construction of the Winnipeg power plant, thinks that 
the new power plent in Prince Albert will result in largely increased 
activity in msnufacturing in the city. 


China.—A Shenghai journal stztes that the Peking Bocrd of C'om- 
munications has authorised сл inquiry into a tromwzy scheme for 
Peking. 

Colombia.—The municipel euthorities of Riosucio have consented 
to a proposal by Mr. Geo. Gertner to erect electricity works for the 
town. 


Electric Traction in Chili.—1t is reported thet the Chilian Govern- 
ment does not propose to eceept eny of the tend rs submitted for the 
electrification of the Sentiego-Valpereiso scetion of the State reil- 
ways, ond thet it соту out the work itself. The cost of the operze- 
tion, according to the Westinghouse Co.'s tender, will be about 
£4,500,000. 


Germany.— The report of the British Consul-General, Sir F. Oppen- 
heimer. on the trade of Germany for 1910 and the first four months 
of 1911 states that the import of copper in 1910 was 181.551 tons 
(compared with 154.672 tons in 1909) end that this increase me y һе 
regerded more especially as a criterion of the activity in the German 
electrical industry, which consumes nearly half of the 200,000 tons 
of copper annually imported into Germany. 

А Bill is being promoted to revise the rates for telephones so that the 
annual subscription will entitle the subscriber only to a limited use, all 
calls beyond à given number being paid for on the message-rate system. 
Among the industries for which the year 1910 was above the ordinary 
were the electrical, the chemical and the toy industries: the machinery 
industry also fared better than during recent years. In the electrical and 
chemical industries, and а certain extent also the machine industry, 
the steady rise is due to the scientific training as applied to industry 
which has ensured a stock of highly skilled workers. The electrical in- 
dustry had barely been affected by the last commercial depression. It 
steadily conquers new fields (shipbuilding. mining, the production of 
steel, &c.). and when a revival of trade sets in it benetits from an increased 
demand in its new branches also. In Germany the industry is combined 
in three large concerns. These firms compete against each other for the 
erection of electric power transmission works, which have of late in- 
creased with exceptional rapidity. They erect power stations for parish 
or rura] councils, and endeavour as far аз possible to manufacture т 
their own workshops and factories all the material which is necessary for 
such stations. On the other hand there also exist in Germany electro- 
technical factories, which specialise in the manufacture of the extra- 
ordinarily numerous. clectrotechnical products. These employ 55.000 
hands out of a total of 125.000 engaged in the industry. There is a third 
group (the electrical installation firms). but the first-named concerns have 


tried by means of ingenious contracts with communities and district. 


councils to exclude more and more the competition of the other two 
branchesand s» to secure for themselves the furnishing of the entire material 
and the installation work. Most of the Governments which make up the 
German Empire have prohibited the conclusion of such contracts, and 
have warned the communities against allowing any creation of private 
топоройех. Among all German industries (continues the report) there 
is none which so thoroughly resembles the much-dreaded American Trast 
in aspect and methods as the electrical industry. Тһе export of motors 
and dynamos amounted to 200,687 doppeleentners (the doppelcentner 
18 equal to 220 Ib.) in 1910 against 237.380 doppelcentners in 1909. Of 
electric lamps there were exported 19.782 doppolcentners against 16,552 : 
are lamps, 7,491 against 7.601 > electrical appliances for lighting, trans- 
mission of power, &c., 99.563 against 71.895 ; and telegraphic apparatus, 
&c., 15.708 against 16,004 in 1909. The value of the export in these six 
groups alone amounted in 1910 to 146.000.000 marks against 116,000.000 
marks in. 1909. 

The Prussian State Railway administration seems inclined to introduce 
electric power. 1n. 1909 the means for the necessary experiments on a 
full gange line were voted by the Landtag. ‘The line chosen was the one 
between Bitterfeld and Dessau, 26 kiloms. (over 16 miles) in length, which 
forms a part of the Magdeburg- Leipzig -Halle main line. The electri- 
fication was begun on Jan. I8, 1910, and the line was in working order at 
the end of the year. Electric power was produced in a generating station 
in the centre of that lignite district. The State has secured the supply of 
brown coal at 2 marks per ton for 30 years. The results achieved with this 
experimental electric railway are described as extremely satisfactory. 
Speeds of 125 kiloms. per hour were reached, the working itself was 
‘characterized Бу punctuality and cleanliness, the permanent way is 
spared wear and tear, and the work of the staff is facilitated. A memo- 
randum presented to the Prussian House of Representatives states that 
the experiments with electric locomotives on the line have been so satis- 
factory that the Prussian State Railway Administration will in future 
pay the greatest attention to electrie traction for trains, the more so since 
Steam locomotives have reached a degree of perfection whieh would al- 
most seem to exclude any further improvement. In spite of the excellent 


work done by steam locomotives they will in future not be able to meet 
the increased demands of the passenger and goods trafħes. The size of 
the new express locomotives cannot be exceeded for technical reasons, 
and owing to their enormous consumption of coal the firing of these giant 
machines by hand is already causing serious difficulties. It willin future 
be necessary to fall back upon electric locomotives if the speeds and the 


number of trains are to be increased. Toe advantages of electric over 


steam traction are very considerable, and include diminution of work- 
ing expenses in consequence of concentration of power production, the 
use of lignite instead of mineral coal; the diminution of the dead weight 
of trains through the absence of fuel апа water, the greater power of 
electric locomotives, which ean under certain conditions accomplish non- 
stop runs of. many hundred kilometres, decreased cost of maintain- 
ing locomotives and permanent way, the possibility of heavier tratie 
through an increase in the number of trains, the absence of damage done 
to adjoining land by sparks from the engine, increased facilities for the 
men no longer exposed to the weather and to coal dust since the driver's 
cabin in an electric locomotive is entirely closed and in view of the sim- 
plicity of the working of an electric locomotive, the driver ean pay even 
greater attention to signals. 

Italy.—The Soc. Italiana di Industrie Elettriche, Spezia. heve 
obtained г concession for the construction of an eleetrie tramway 
from Spezia to Cedim»re. 


Poland.—A consular report on Poland and Grodno says there іх a 
good opening in the Lodz district for steam turbines and electrical 
machinery. Important orders for this class of machinery ere con- 
stantly being pleced in Germany. By far the greater number of 
steam, gas and oil engines continue to be imported from Germany 
end Austrie. It is seldom that an English made steam engine is 
heard of in this district, and the question of price, it is asserted, is 
not the cause for this. | 

Buildings of from 8 to 14 storeys are being built in this district, and 
there is a good opening for lifts of British make. The trade is at present 
in German and American hands. Кесеге lifts find most favour. 

Electric light is practically always installed in. the new buildings, 
either alone or in conjunction with gas. Birmingham electroliers and 
electric light accessories are both cheaper and better than the German 
goods, but British manufacturers of these articles are little represented 
in Poland. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Ayr.— The report of the borough electrical engineer (Mr. В. Mer- 
shall) for the year ended May 15 states that the capital expenditure 
is £103,367. increase £1,038 over 1910. 

Income was £14,851 (decrease £16), working and general ex penses were 
£6,868 (increase £115), gross profit was £7.983 (decrease £131), and net 
profit £2,256 (decrease £188). Total (equivalent) 30 watt lamps con. 
nected are 72.470 (increase 4,220), including 138 motors (500 p.i. ). 
There are 109 are and 242 incandescent lamps for public lighting. and all 
the latter have been converted from 32 c.p. carbon to 64 c.p. metallic 
filament lamps, not only doubling the candle power. but considerably re- 
ducing the consumption for pulie lighting by 52.052 units. The total 
units sold were 1.456.394 (decrease 26,089). 

The total revenue of the tramways department for the year ended 
May Il was £15.492, an inerease of £485. The number of passengers 
carried was 3,700,746. an increase of 82.118, and the car-miles run was 
386,434, a decrease of 1,270, due chiefly to a reduction of the service dur- 
ing the winter months. Working ex penses (excluding power) amounted 
to £6,429, or 3:00d. per car mile, and including power charges to £8492, 
or 529d. per car mile. The percentage of working expenses to receipts 
was 54. Revenue from parcels delivery again. showed. satisfactory 
increase. The number of parcels dealt with was 22,040. and the receipts 
amounted to £148. The balance from the years working was £3.046, of 
which £1.963 was carried to depreciation and renewals fund and £1.08: 
was transferred to the Burgh general assessment. 

Newcastle-on-Tyne.— The eccounts of the Corporation tremwe vs 
department for the year ended March last show capital expenditure 
(including publie lighting) £1.184.644 and the totel amount of 
loans repaid and sinking fund instzlments is £301.189. 

Revenue was £215,850 (£200,676 in previous year), gross profit. was 
£101.877 (£02,081) and, after meeting capital charges and contributing 
£1.538 to rates (for interest, &c., on unexpired horse tramway loans) the 
surplus was £23,703 (515.120). 45.335.207 (44,516,058) passengers were 
carried, 4.437.639 (4.430.085) car-miles run. and 8.481.806. (8.213.651) 
units used. Traffic revenue per car-mile was 11.154. (11:016d.) and total 
operating cost was 6:164d. (6.37d.) Ж : 

Portsmouth.— The accounts of the electricity supply department 
for the year ended March show capital expenditure £339.083 (in- 
crease £4,266). 

Revenue was £47,309 (against £47,194), working and general ex penses 
were £21,845 (£24,321), gross profit was £25,464 (£22.873). After p 
capital charges and paying £367 income tax, the balance wae d 
(£1.801), of which £579 (£301) has been transferred а Carts 
") = dn : : < са ard. 
£3.500 (£1,500) voted in aid of rates and £500 MA e MUN RAN 
generated were 45,38,500 and units sold аса dé 272 juge iiid 144 
supply demanded was 2.720 kw. — Public Fia pei Doe ce 

ame ares and 496 incandescents. ; + Wactavish 
i At the last meeting of the Electric Light Enc Mh ol 
criticised the policy of applying the profit to relief of rates. 
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of using the profits from the undertakinga must necessarily. mean dis- 
criminating between one class of ratepayers and another. А small 
amount of the profit might be used for the relief of rates, but the bulk of 
it should be used for extension of the system, increasing wages, &с. The 


trading committees of the Council paid too much (£15,000) to relief of 
rates. 


MANCHESTER Tramways Committee require tenders by 10 am 
Oct. 3 for permanent way special track work, for points, tongues and 
hardened steel centres. Specificsm Mr. J. M. McElroy. 


LivERPOOL Select Vestry require tenders for electric lifts and 
electric lighting et the workhouse. Nemes of intending tenderers 
should be sent by Sept. 30 to the Clerk, Brownlow-hill, Liverpool. 


TvrcEA (Roum2ni») municipality require tenders by Nov. 19 for 
electric lighting of the town. 


Coun. Н. В. Pink, who supported the proposal, said that while rat>- 
pavers benefited from profits, they had also to meet the losses on some 
undertakings, and after some discussion the report was adopted. 


Tenders are invited by ths Municipal Council of PELoras (Brazil) 
for a 40 years’ concession for the supply of electricity for power and 
lighting ал tho establishment and working of electric tramwava 
Tenders to Senhor Luiz M. аъ S. Peaunafiel, Intendencia Municipal, 
Pelot», up to 1 p.m. Nov. 14. А deposit (about £300) is required 
with exch tea ler, to b» inorex3ed by the successful tenderer to 25,000 
milreis (about £1,670). Further psrticulars (in Portuguese) can be 
seen by British contractors at 73, Basinghll-street, London, Е.С. 

Tenders will b? reszivel at tis Town Hall, SvzgaN, Russia, on 


Oct. 14, for the construstion of an electric tramway and tho supply 
of electrical energy for lighting. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tendors sre invited up to Юго, 20 for the supply of 032 brzaching 
multiple mszaeto switehbosrd et Broken Hill to the Postin y ter- 
Generals Ороме in New 5ocTH Wares, Tender forms sad 
specificstioi from the Commonwes'th Offiess, 72, Victoris-street, 
Londos. K.W. See an eelvertisement. 


Tenders are invited up to Nov. 21 for supply of one autometic or 
semi-automatic switchboard and equipment to the Postmaster- 
General's Department in WESTERN AUSTRALIA. Tender forms and 
specifications may be obt»ined at the Commonwealth Offices, 72, 
Victoria-street, London, S.W. Sce an advertisement. 


Tenders ere invited upto Nov. 1 for the supply of 5,002 porcelain 
(No. 8) insulctors to the Postmester-General’s Department in SovTH 
AvsTRALIA. Tender forms and specification from the Common- 


wealth Offices, 72, Victoria-street, London, S.W. Sce an edver- 
tisement. 


TENDERS RECEIVED AND ACCEPTED. 


Poplar (London) Electricity Committee have received the follow- 
ing tenders for two weter-tube boilers with underfeed stokers and 
hat-»ir economisers :— 

Babcock & Wilcox (2 motors) (accepted) £8,190; Stirling Boiler Co., 
£7,673 (3 motora),* £7,202 (4 motors), £7,983 (2 motors) :* Howden 
Boiler Co., £8,200 (3 motors),* £8,408 (4 motors),* £8,608 (2 motors); 
Clarke, Chapman & Co., £8,571; Fraser & Chalmers, &10,498. * Not to 
Specification. 

T? borough electrical engineer (Mr. J. Н. Bowden) thought the tender 
of Меззга. Babcock & Wilcox should be accepted. but instead of both 
boilers being fitted with underfeed stokers and hot-air economisers, only 
one should be fitted in this manner and the other with close link travelling 
grate, with water economiser and induced draught. After considering 
the facts the Committee decided to recommend the acceptance of the 
tender of that firm. 

For supp y end erection of a 30-ton electric overhead trevelling 
столе the following tenders were received by the Poplar (London) 
Electricity Committee :— 

Royce (Ltd. (accepted), £960; Chatteris Engineering Co., £845; Jus. 
Carrick & Sons, £012; А. Jack & Co., £950; S. H. Heywood & Co., #1 
and £1,060; Cowans, Sheldon & Co., £995; J. Booth & Bros.. £99; 
C. & А. Musker, £998; Marshall, Fleming & Co., £1,010; Babcock & 
Wilcox, £1.025; Stothert & Pitt, £1.040; Howden Boiler Co., £1,045, 
£1,104, £1,134 and £1,290; Sir William Arrol & Co., £1,046; Herbert 
Morris & Bastert, £1,062; Ransomes & Rapier, £1,155; Carrick & 
Ritchie, £1,169; Alex. Chaplin & Co., £1.220; J. Carter & Sons, £1.29»: 
Craven Bros., £1,310; Jas. Spencer & Co., £1,320; J. Smith, £1,325; 
J. Henderson & Co., £1,605 and £1,620. 

The contract for an extension to existing coal conveyor has also been 
placed by Poplar Council with Babcock & Wilcox at £373. Considera- 


tion of the tenders for an overhead bunker and for a combined coal 
elevator and conveyor has been deferred. 


Farnham Gas and Electricity Co. have placed the following tenders 
for generating plant:— 
Mirrlees, Bickerton & Day, two high-speed Diesel engines, tw? 


90 kw. alternators, with d.c. excitera, &c., £3,795; Spagnoletti 
Limited, switchboard (with additions), £727. 


The consulting engineers are Messrs. Handcock & Dykes. 


The tender of the Corona Lampworks (Ltd.). Ascham.street, St. 
Pancras, N.W.. hes been accepted for the whole of the metal filament 
lamps for the Queen's Theatre, Shsftesbury-avenue, where the new 
comic opera ** Bonita” is being produced by Mr. Courtneidge. 


Auckland (N.Z.) Council have accepted the tender of Siemens Bros 
Dynamo Works for electric power plant, including two Bellis- 
Siemens direct-coupled alternators of 1.000 kw. ead two others af 


600 kw. each, with boosters, balancers, switchbuards, &c. The total 
amount of the contract is over £37,000. 


Tenders are invited by the City of MELBOURNE for the supply of 
8,000 yds. three-inch fibre conduit. suitable for laying underground in 
concrete, and to be used for containing lead-covered cables, Specifi- 
cations, &с., from the Agents for the City Council, Messrs. 
Mellwreith, !'MeEacharn. & Со. Ppty. (Ltd.), Billiter- square- 
buildings, London, E.C., to whom tenders by noon October. 3. 

Гохрох County Council require tenders by 11 a.m. Oct. 24 for 
supply of hand-power overhead crane, h.t. and l.t. cables and switch- 


gear, &c., rotary converters and static transformers, for sub-stations. 
Specifications, &c., from the Clerk. 


Н лскхеү (London) Borough Council require tenders, by 7 p.m., 
Oct. 12, for supply of 100.009 pairs of white open type are lamp 
carbons. Specification, &c., from the Town Clerk. 

MANCHESTER Electricity Committee require tenders by noon 
Cet. 4. for supply and erection of a 4.000— 4,500 kw. low-pressure 
exhaust type turbo-elternator, Specification from the Secretary, 
Town Hall, Monchester. 

Hasrixes Guardians require tenders by Oct. 18 for the electric 
lighting of the workhouse premises, Ore, Hastings. 
from Mr. 8. Bum:tezd, 11. Wellington-sq.. Hastings. 


Tenders are invited up to Oct. 18 for the supply of 20 coin-in-tho- 
slot attachments to the Postmaster-General’s Department т 
WESTERN AUSTRALIA; up to Oct. 25 for supply to the Postmaster- 
General's Department in SOUTH AUSTRALIA of cable and peper 
sleeves; up to Oct. 2 for supply of 10,000 porcelain insulators to 
Postmaster- General's Department, 'T'AsMANIA ; and up to Oct. З for 
supply of 42 miles of telephone cable to the Postmaster-Geaeral's 
Department, Утсговта. Tender forms, &е. at the Commonwealth 
Office, 72, Victoria-street, London, S.W. 


The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 0,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


Duseoin (N.Z.) Corporation require tenders by Nov. 1 for supply 
of (1) 500 n.i. P. vertical type gas engine or Diesel oil engine. suitable 
for rope driving an a.c. motor and d.c. generator; and (2) direct. 
e гие vertical type gas engine or Diesel oil engine and d.c. generator 
(809 Kw. at 050 volt») Specification at 73, Basinghall-street, 
London, E.C. 

Wiusr DERBY Guardians want tenders by Sept. 26 for 12 months’ 
electrical supplies, «е. Forms of tender from the Clerk, Broughsm- 
terrace, West Derby-road, Liverpool. 


Specific stion 


Mr. С. W. Webster hes obtained ал order (through Messrs 
Mellwreith, MeEs2chsrn & Co. Ppty., Ltd.. of London) to supply 
Melbourne City Council with a large quancity of flame carbovs, 
approximating 700.000 ft. 

Mr. Webster's firm (the Compania Fabril de Carbones Electricos, of 
Barcelona) are manufacturing highest. grade beacon tlame carbons, and 
he has lately received contracts and orders to supply many Corporations 
in this country. 

Southwerk (London) Council have acoepted the following te nders * 
Siemens Bros, Dynamo Works, 40 Ку. motor-generator and switch 
gear, £121. 15s. ; British Insulated & Helsby Cables, 440 yds. one E 


cable, £97. 103.; Reavell & Co., air compressor for cleaning the gene 
rators, £64. 103, 


BrLeast Markets Committee want tenders by Sept. 26 for wiring 
new гооо in Stewart-strect. Specifications from the City 
Surveyor. 

Hack EY (London) Guardians want tenders (by 10 a.m. Sept. 27) 
for extension of the telephone systems at Homerton. Forms from 


Blackburn Guardians have accepted the tender of J. W. Garden 
the Clerk 


& Co. for an electric heater at £192. 10s., in place of a compressed air 
heater previously recommended for acceptance. 


m. 
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North Ormesby Council have accepted the tender of Baker Bros. 
for a fire-alarm installation at £68. 


Sherburn Council have accepted the tender of Haydn Harrison 
for 36 250-volt 50 c.p. Osram lamps. 


Mansfield Education Committee have accepted the tender of the 
Manstield Engineering Co. for wiring Carter-lane schools at £40. 

Waterloo Council have placed an order with H. Leake & Co. for 
the electric lighting of the secondary schools at £421. 

Brighton Guardians have accepted the tender of G. Virgo for 
electric light fittings at £37. 

Warrington Education Committee have accepted the tender of 
Н. Bibby for wiring Evelyn-street schools at £344. 10s. 


Westinghouse Contracts.—Among recent orders sceured by the 
British Westinghouse Electric & Mfg. Со. are the following :— 

R. Jeffry, two 140 k.v.a. alternators, trans. switchgear, motors, compressors, &c. 

Montague Higginson & Co.. one 150 kw. alternator, exciter and rheostat. 

London County Council, 100 sets controllers, &c., and 10 maenetic brakes. 

Hetton Coal Co., one 250 H.P. motor controller. 

Noyes Bros. (for Adelaide tramways). 40 T.I.F. controllers. 

Ditto (for Sydney), two 60 kw. d.c. generators. 

Met. Dist. Railway Co.. one 1.200 kw. rotary converter, transformers and switchgear. 

British Insulated & Helsby Cables, one 200 kw. rotary converter, transformer and 
switchgear. 

Port of London Authority, three 300 kw. rotary converters. 

London Electric Railways Co., one 1,500 kw. rotary converter and three 550 k.v.a. 
transformers. 

National Telewriter Co., 50 14.050 double-gear machines. 

Consolidated Gold Fields of S. Africa, one 275 k.v.a. and one 940 k.v.a. steam engine sets. 

Ocena Cons. Co., two 200 kw. d.c. generators with equipment and switchgear. 

Craigs Limited, one 85 kw. a.c. penerator and exciter, six 20 н.Р. and various motors. 

Rintoul & Davis. one 118 kw. motor-generator set. . 

Cambrian Combine. one 35 kw. motor-generator set. 

Workington I. & S. Co., one 80 kw. d.c. generator, haulage gear, pumps and control gear 

Randfontein Gold Mining Co., one electric main hoist. 

Ingersoll, Rand & Co.. two 540 H.P. d.c. motors. 

A. Ransome & Со. (for Grangemouth Docxs!), one 2 H.P., two 10 H.P., one ЗО H.P., two 
90 H.P., 220-volt С. motors, starters and switchboards. 

Greenwich Inlaid Lin. Co., one 109 H.P., опе 50 N.P. and one 35 н.р. a.c. motors and 


control gear. к 

Sir W. С. Armstrong, Whitworth & Co. (for Murray Docks), six 20, 2,315 G., six 4 н.р. 
1,609 С. 460 volt motors and control gear. 

M. Samuel & Co., one 65. one 64, one 25 a.c. motors and pumps. 

Central Argentine Railway Co., eight motors aggregating 70 H.P., 500 volt FFB motors. 

Staveley Coal & Iron Co., 16 10 H.P. motors and 4,000 k.v.a. transformers, 

Babcock & Wilcox, 16 motors aggrzzating 30 H.P., 220 volt. 

Gt. Indian Pen. Railway, С. mctors, control gear and spares. 

Leys Malleable Castings Co., six 12 н.р. 550 FFB motors and panels (onc back geared). 

Agar, Cross & Co., various CCB motors and auto-starters, one 20 н.г. 565 FFB and 
Starting rheostat. 

Thomas Barlow & Sons, two 312 H.P. slip-ring motors, &c. 

Powell, Duffryn & Co., Elliot pit pump ventilation. 

Daimler & Co., switcheear. | , 

City of Santos Improvement Co., spare parts for equipments supp'ied. 

Metropolitan Railway Co., one 1,200 kw. rotary transformer, switchgear, &c. 

Stalybridge Tramways, transformers. | 

West Ham Corporation. transformers and switchgear. . 

Strain & Robertson (Alianza Co.), transformers and switchgear. 

Daimler & Co., transformers and switchgear. 

Government Contracts.—The British Government Departments 
have placed contracts with the following firms during August :— 

War Office.— British Insulated & Helsby Cables, W. T. Henley’s Tele- 
graph Works Co., Hooper's Telegraph & India Rubber Works, India 
Rubber, Gutta Percha & Telegraph Works Co., London Electric Wire Co. 
& Smiths, Midland Electric Wire Co., St. Helen's Cable & Rubber Co.. 
and Siemens Bros. & Co., electric cable, &е.; J. A. Prestwich & Co. and 
Willans & Robinson, oil engines; Siemens Bros. Dynamo Works, gene- 
rating set. 

General Post. Offiee.— British. Insulated & Helsby Cables, bell sets, 
flexible cords and bronze wire; London Electrie Wire Co., flexible cords : 
British L. M. Ericsson Mfg. Co., plugs and lightning protectors; Western 
Electric Co., paper core cables and extension of telephone apparatus at 
Mayfair Exchange; Medway's Safety Lift Co., electric lifts for W.C. 
(London) District Post Office. 

India Office.—J. Stone & Co., armatures and electrical fittings. 

Crown Ayents for the Colonies.—Western Electric Co., telephones, ќе. ; 
Marconi's Wireless Telegraph Co., wireless installation. 

H. M. Office of Works, —Siemens Bros. & Co., cables for Imperial College 


of Science. 
BUSINESS NOTICES. 

A temporary (Post Office) telephone exchange was opened. yester- 
day (Thursday) at the Electrical Exhibition, Olympia, London. 
All connections are being made via * City ” Exchange. 

The partnership between Wm. aad Jacob T. Walmsley гла Ernest 
W. Lucas (trading as the W. & L. Electrical Engineering Co.), Gren- 
ville-street, Swinton. near Manchester, has been dissolved. Debts 
by Messrs. W. and J. T. Walmsley, who continue under the old style. 

The address of the International Institute of Technical Biblio- 
graphy and of ** Engineering Abstracts " has been removed to 68, 
Hampstead-way, N.W. 

Directive Wireless Telegraphy.—In order to comply with the re- 
quirements of the Patents and Designs Act, 1907, epporatus for the 
Bellini-Tosi directive system has been manufactured by the Helsby 
Wireless Telegraph Co. under licence from the patentees, 


Agency.—A German firm of accumulator manufacturers advertises 
for a London firm with a connection among motor-car makers, &c., 
to take over thc sole agency of their portable accumulators. 


- amet 


Plant for Sale.—Mr. Alex. Mein, Station-street, Stratford, 
London, E., advertises for sale а Crompton three-phase alternator, 
switchboard, &c. 

Mr. D. Spero, 31, Duke-street, Aldgate, London, E.C., advertises 
for sale a steam engine, two dynamos, switchboard, battery, 
motor, &c. 

Plant Wanted.—The New Transport Co., Bath House, Holborn 
Viaduct, London, E.C., require a second-hand 10 н.р. (12 H.P.) 
motor, single-phase, 100 volts, 40 periods. 

An advertiser requires a portable petrol-driven electric light plant 
for cinematograph theatre. Applications to Mr. A. West, Illawarra 
House, All Saint’s-road, Bromsgrove. 

Patents Development.—The owners of patents No. 23,501/99, 
relating to “ Improvements in vacuum tube lighting," and No. 
12,582/02, relating to “© An improved system of electric lighting," 
desire to negotiate with electrical engineers with the view of 
granting licences. Applications to Messrs. Lloyd Wise & Co., 
patent agents, 46, Lincoln’s Inn Fields, W.C. 

The proprietor of patent No. 20,324, 1902, for “ Improvements 
in conduits for electric cables," desires to grant manufacturing 
licences. Applications to Mr. C. Lean, patent agent, 231, Strand, 
London, W.C. 

The owners of British patent No. 23,778/1907, for “ Improve- 
ments in the manufacture of electrio resistances," desire to sell their 
patent rights or to grant licences thereunder. Particulars from 
Messrs. Day. Davies & Hunt, patent agents, 321, High Holborn, 
London, W.C. 


Business for Sale.—The business of an clectric motor manufac- 
turing compeny is advertised for sale in snother column. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The officiel receiver (Mr. Н. E. Burgess) has issued his report in 
the liquidation of J. G. Childs & Co. (Ltd.) 

Tae accounts show total liabilities £30.202, of which £22,978 is unse- 
cured, the assets valued at £3.410 being absorbed in the debenture claims. 
The deficiency to the contributories is estimated at &41.060. The com- 
pany was formed in Dec., 1901, with a capital of £20,000 to acquire and 
carry on the business of electrical engineer belonging to Mr. J. G. Childs, 
The trading, which consisted chiefly of the manufacture and sale of elec- 
trically-controlled lifts, was carricd on throughout at a loss, and since 
Feb., 1908, with the assistance of debentures. In the following October 
the directors resolved to take up the manufacture of wind turbines, incor- 
poratirg certain inventions of Mr. Childs relating thereto. Considerable 
expense was incurred in developing and advertising the wind turbines, 
and а small number was sold. about five in this country and four abroad. 
On March 31 last Mr. Н. W. Freshwater was appointed receiver on behalf 
of the debenture holders and is realising the company's assets and com- 
pletirg а number of unfinished contracts. The insolvency of the com- 
pany is attributed chietly to contracts having been undertaken at prices 
which were not remunerative, and to excessive expenditure in carrying 
on the business. 

A meeting of creditors of Silicaware (Ltd.) will be held at the offices 
of Messrs. Gundry, Strous & Soper. 7, Gt. Winchester-street, 
London, E.C., on Oct. 17. 

A first and final dividend of 3s. 934. will be payable on Sept. 26 
at 12, Duke-street, Bradford, to creditors of Wm. Hy. IHlingworth 
(treding as the Yorkshire Metal Filament Lamp Co..) 30, Pellon-1sac, 
Halifax. 

The trustees (Mr. Chas. H. King. 26. Baldwin-street, Bristol) in the 
b»nkruptey of Valentine Geo. Burkitt, electrics! engineer, 38. Perk- 
row, Bristol, has been relessed. 

The liquidator (Mr. C. Mercer, 14, Bedford-row, London. W.C.) 
of Electrical Instrument M»nufacturera (Ltd.) has been releascd. 


COMPANIES' MEETINGS AND REPORTS. 


C 

CLEVELAND & DURHAM BLECTRIC POWER (LTD.)—The report of the 
directors for the year ended June 30 states that the gross profits for 
the year amounted to £20.975, compared with £12,942 for the previous 
year. After providing for debenture and other interest the net. protit 
was £8,342, which it is proposed to carry forward. During the past 
year the capital expenditure was £9,107. The connections to the coin- 
pauy's system aggregated 40,460 n.r., au increase of 4,177 n.r. In 
addition 12,500 n.r. has been recently coutracted for and other impor- 
tant negotiations are proceeding. Arrangements are being made to 
work further waste heat generating stations at the Tees Furnace 
Co.’s Lackenby Ironworks, Redcar ; the Port Clarence works, Messrs. 
Bell Bros., Middlesbrough ; the Ayresome Ironworks of Mills & Co., 
and also at the Redcar Ironworks of Walker Maynard. & Co. The 
scheme for the rearrangement of the capital was confirmed by the 
Court in December last and the capital now stands reduced hy 


£299,915. 
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DICK, KERR & CO. (LTD.)—The directors’ report for the 12 months 
to June 30 last states that the profits earned amounted to £37,994, 5з. 2d. 
Out of this debenture interest and trustees’ fees had been paid and 
there had been reserved the sum required to provide for the premium 
payable on redemption of debenture stock, Those items absorb 
£12,060. 8s. lld., leaving £25,933. 148, 3d., added tothe protis brought 
forward from last year (£42,858. Ox. 84.) making £63,191. 143. 114. 
available to pry the 6 per cent. preference dividend (£18,300), and an 
ordinary dividend of 5 per cent. (less tax) (£13,000), carrying forward 
£36,821. 14s. 111. Notwithstanding: continued competition in all 
branches of the business during the past vear, the directors are 
pleased to submit accounts which show considerable improvement in 
comparison with the two preceding years. Should the present hopes 
of the directors be fultilled the prospects are encouraging. 

DIRECT UNITED STATES CABLE CO. (LTD.) —The report of the direc- 
tors states that for the кіх months to June 30 the half- year's revenue, 
after deducting out.payments, amounted to £46,229. 17s. 114., com- 
pared with &-8,556. 05. 54. for the corresponding period of 1910, a 
decrease of £12,326. 23. 6d. This falling-otf is due to the Western 
Union Telegraph Co. having departed from the arrangemeot that has 
been in force since 1832, by withholding tratlic collected by that com- 
pany in America which has hitherto been transmitted over the cables 
of the Anglo-American Telegraph Co. and of this company. Working 
and other expenses during the six months, including income tax, 
amounted to £27,748. 193, 4d., compared with £25,277. бв. in ithe 
corresponding six months in 1910, an increase of £2,471. 13a. 4d., 
which is accounted for by expenses at the Harbour Grace station, 
established in the latter part of last year and which appear now for 
the first time in the accounts. The reserve fund account, after being 
debited with the cost of maintenance of cables, balance of expenditure 
on fire extinguishing plant at Ballinskelligs station, expenditure in 
connection with the diversion of the cable to Newfoundland, and the 
transfer to revenue of £7,168. 63. 7d. (to provide for the dividend and 
bonus paid on July 31 last), and being credited with interest on the in- 
vestments and profit on sale of securities, stands at £512,525. 23. lld., 
compared with £535,024. 53, 1d., at June 39, 1910, showing а decrease 
of £20,701. 23. 24. If, however, the expenditure of а capital nature 
upon the company's properties and in connection with the diversion 
of the cable (£31,205. 19s), which has been charged to reserve 
during the year, be taken into consideration, it wiil be seen that 
£10,502. 16s. 104. lias been added to reserve duriny the year, after 
charging against it cost of maintaining and renewing tho cables. 

As the result of negotiations, extending over many months, an 
agreement, of which particulars accompany the report, has been pro- 
visionally entered into by the directors with the Western Union Tele- 
graph Со. This agreement will (as mentioned elsewhere | be submitted 
to the shareholders at an extraordinary general meeting at the con. 
clusion of the €8th ordinary general meeting. The negotiations were 
in progress in July when the tinal accounts have hitherto been issued, 
but in the circumstances the directors considered it was not in the 
interests of the shareholders then to issue them. They therefore 
deferred the publication of the accounts, paying a dividend and bonus 
for the quarter to June 30 last at the same rate as for the corresponding 
quarter in 190. Thus a dividend of 4 per cent., with a bonus of 1 per 
cent., making b per cent. in all, was paid to the shareholders during 
the past financial year. 


| Refereuce is made to the agreement between the Direct Company 
and the Western Union on р. 945. | 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAY8 CO. (LTD.'/—The 
directors report for the vear ended July 31 states that the profit (including 
amount brought forward), after providing for debenture interest, was 
5.163. The directors propose placing to renewals fund £600, to sinking 
fund for redemption of debenture stock £600, paying a dividend on the 


ordinary shares at rate of 2 percent. per annum for the year, and carrying 
forward £388. 


There had been a general increase in the sale of. energy to all classes 
of customers, textile, colliery and general power users, and the direc. 
tors were glad to note that that also was the case with local authorities, 
and the Electrical Distribution Co , showing a growing appreciation of 
the advantages gained by purchasing in bulk. They had taken a supply 
for Ossett and the urban districts of Horsforth, Farsley, Gomersal, 
Liversedge, Hipperholine, Sowerby Bridge and Castleford, and steps 
were being taken to apply during the 1912 Session for further orders. 
Since the issue of the report there haa been a serious breakdown of 
the generating plant at ‘Thornhill, which would entail considerable 
expenditure for repairs, and occasion a loss of revenue owing to delay 
in connecting new customers Temporary plant had been installed to 
help over the difficulty. There were more inquiries on hand from 
likely customers than at any time since the company started, so that 
the prospects were very encouraging. Tho result of the company's 
Appeal to the Board of Trade against the refusal of Batley Council 
to lay a main through that borough was in the company’s favour. The 
demand on the company by collieries for hauling, pumping, ventilating, 
Winding and other purposes continued to grow. They were already 
supplying pits in the areas of Thornhill, Ravensthorpe, Mirfield, Kirk. 
heaton, Emley, Lepton, Allerton Bywater, Stanley, Ledstone, Dod. 
worth and Wakefield Rural, During tho half-year there had been 
further extensions of mains and the company had now trunk feeders 
extending from Horsforth on the north to the Barnsley coalfield, and 
Penistone on the south, and from Castleford on the east to Sowerby 
Bridge on the west, with numerous branches on the main routes. 
Further extensions were being proceeded with, and arrangements 


made with a number of customers for supply which would yield in- 
creased revenue in the future. 
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MORTGAGES AND CHARGES. 


CORONA LAMP WORKS (LTD.)—Issue, on Aug. 22, 1911, of £200 
debentures, part of a series of which particulars have already been 
filed. 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)—Issue, on Sept. 


8, of £200 debentures, part of a series of which particulars have 
already been filed. 


MAXIM LAMP WORKS (LTD )—Charge on company's undertaking 
and property, including uncalled capital, dated Sept. 4, 1911, to secure 
all moneys due ог to become due from the company to Barclay & Co. 


CITY NOTES. 


MEMORANDA (Sept. 21\.— Bar k cate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 21]d. per oz. Consols 7; : —77; for money ; 7714—77} for 
&ccount. Consola Pay Day, Oct. 5; Ssock and Shares Continuation 
Days, Sept. 26 and Oct. 12; Ticket Daya, Sept. 27 and Oct. 11; Pay 
Days, Sept. 23 and Oct. 12; Mining Shares Carry Over Day, Sept. 29. 

Prices or METAIs (London). —Copper, cash, 511 ; three months, 551. 
Lead, Engtish, 154—153; Foreign, 151 —15].  Spelter, 21—21. 
Tin, English, 180—181; Foreign, cash, 1765; three months, 1753, 
Iron, Cleveland, cash, 46/64, three months, 47/44. 


ANGLO- AMERICAN TELEGRAPH CO. (LTD.)—An extraordinary general 
meeting of this company will be held at Winchester House, London, E.C., 
on Friday next, Sept. 29, at 12 noon, for the purpose of considering and. if 
thought. fit, passing resolutions to amend the company's memorandum 
of association in view of the arrangement. with the Western. Union 
Telegraph Co., referred to on page O43, 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—The direc- 


The earnings of the tramways remain. approximately 
the same as last year, the traffic reeoipts showing a decrease of £46. 
UNDERGROUND ELESTRIC RAILWAYS CO. OF LONDON (LTD.)—At the 
half-yearly meeting on ‘Tuesday the chairman (Sir Edgar Speyer) said | tors have declared an interim dividend at tho rate of 4 per cent. pet 
the accounts showed good progress, but the dividends did not represent | annum (да, per share), less tax, on t*e ordinary shares for the half- 
a fair return on the large capital invested. The receipts for the half- year to June 3V. 
year were £158,526, an increase of £10,921, and the net revenue was CALCUTTA ELECTRIC SUPPLY CORPS. (LTD.)—Tlie number of units 
£39,497, a gain of £15,101. The income from investments was | qelivered to consumers during tho four weeks eaded July 28 were 
£105 975, or £15,678 more than in the first half of 1910, chiefly due to | ото 348 compared with 793.120 in the corresponding four weeks of 
the better earnings of the London Electric Railway Co. 1910. For tho four weeks ended Aug. 25 the figures were 968,855 
UNITED ELECTRIC CAR СО (LID.J—At the meeting on Wednesday (compared with 821,917). 3 Е : 
Mr. Geo. Richardson said that the directors regretted the smallness of the HOVE ELECTRIC LIGHTING CO. (LTD.)—The directors have declared 
profit (£4, 120). but they considered it perfectly satisfactory in face of the | an interim dividend on the ordinary shares at the rate of 8 per cent. 
stagnation in the ear-building trade. ev EH oe ти & very {ti | for the six months to June 39 
share of the limited business given out, but the prices had been eut very : | | 
fine, and the output had been so small that necessarily there had been a ice ee (LTD )—This 
avery bare margin of profit after taking into account the fixed charges. Beer ve. sor aust Were 19,00). И cns of 
Financially th» company was in an execedingly strong position, and the MADRAS ELECTRIC TRAMWAYS (1904) (LTD ) – 1 пе tra 22 rodeo 
prospects were better than for some years past, the order book being in a thi» company for the fortnight ended Sept 15 were и 
satisfactory condition. In regard Чо the Hadley and ‘Trafford Park R2,53360). Aggregate from Jan. 1, K377,848 (increase R3 TT 
works. the directors regretted the unavoidable loss, but both works had METROPOLITAN ELECTRIC TRAMWAYS (LTD.) ~The ducc on e 
been disposed of on the best possible terms. nd ап л pU м the year 
KSHIRE ELECTRIC POWER СО, —At the meeting on Tuesday the | “72 Tate ot Oc. per s'are (less tax), payable 05. 25, T 
d (Mr. А. G. Lupton) said that the company showed the ne b ned WATER & POWER co.—A dividend of 1} per cent. В 
steady progress as for some years past. The gross protit for the past een declared for the quarter ended Sept. 50. РГ 
half-vear was £6,633, against £4,950 for the corresponding half-year SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—The : as 
of 1910, and £2,598 for 1909, whilst the net protit had increased from | 4nnounce an interim dividend at the usual rate of 10 per cent. (W 
£1,069 in 1909 to £2621 in 1910, and £4,157 for 1911. "They had, frce) on tlie ordinary shares. 
however, to meet а new item of expense for dividend on the cumu- WINNIPEG ELECTRIC RAILWAY СО.—А quarterly dividend at the 
h tive preference shares, which amounted to £1,156 for the half.year. rate of 12 per cent. per annum has been declared. 
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Electricity Supply. 


Boarnemouth & Poole Elec, Sup. Ord. æ.. 
Lo. 4j per Cent. Cum. Pref....cesecocs 
Do. 6 per Cent. Cum. Second Pref. ...... 


Do 
prompton & Kensington Elec. Sup. Ord. .. 


Central Elec. Sup. Co. 1% Guar. Deb. Stock 
Cross (W. End 


City) El. Sup. Co. 
4 per Cent. Pref. eoseseeseonesegen 
Do. 4 per Cent. Deb. Stock (1ed.) ...... 
Do. per Cent. Deb. Stock (red.) ...... 
ty Undertaking 4495 Cum. Pref. 


Do. 
tchelsea Electric Supply Отӣ..........,.,..• 
6| Do 


le per Cent. eb. Stock (red.) ENS 
City of London Electric Lighting Ord. .... 
Do. 6 per Cent. Cum. Pref. ооо фо ооо 
Do. 5 per Cent. Deb. Stock (red.)........ 
Do. ver Cent. 2nd Deb. Sto-k (red.) .. 
County of Durham Elec. P. D. 5% 1st Mort. 
Deb. Stk....... een о ое . "7.096099 
County of London Elec. Supply Ord. ...... 
Do. б per Cent. Cum. Pref. ............ 
Do. 4$ per Cent. Deb Stock (red.) ...... 
Do. Second Deb. Stock 9069906009 *700$0€000€9 
Edmundson's Elec. Corp. Old ies eo ves 
Do. 6 per Cent. Cum. Pref, ......... e 
Do 4j per cent. 1st Mort. Deb. (red.).. .. 
Folkestone Electricity Supply Co. Ord. .... 
Do. 5 рег Cent. Cum. Pref. .........,.. 
Do. 4$ Ist Deb. Stock (red) .....,....•.. 
Hove Electric d. Ога. cose oia ra жә 
Isle of Wight E. L. & P. Co. Deb. Stk. .... 
jer ped. Knightsbridge Ord.......... 
Do. per Cent. Ist Pref, .............. 
Do. 4 рег Cent. Deb. Stock (red.)........ 
Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.) .. 
Kent Elec. Power Co. Irred Deb. Stk....... 
London Electric Supply Ord. ............ 
fDo, 6 per Cent. Ргеѓ................... 
Do. Cent. Ist Mort. Deb .......... 
Metropolitan Electric Sup. Ord. .......... 
Do. 4} per Cent. Cum. Рг: ............. 
Do. 4$ per Cent. Deb. Sto:k Ist Mort.... 
3$ per Cant. Mort. Ded. Stock (red.) 
Midland Elec.Corp. for Р.О. 4$ 1st Mort. Dabs. 
Newcastle Elec. Supply O:d. (1-950000 & 
55010-1837 599) у: геол t 
Do. 5 рег Cent. non Cum. Pref. ........ 
Do. 4k рег Cent. Ist Mort. D: b. ........ 
North Metro, Elec. Power Suo. 5 Morts..... 
Northampton Elec. Lt. & P.Ord. ........ 
Do. 596 Prof: зоо 


Do. 9 Debs. Е RON ONE ы 
Notting Hill Electric Ота. ооо. 


4% Deb. Stk. ооо ооо фо ооо ооо 
St. James’ & Pall Mall Elec. Ord..... 
Dv. 7 рег Cent, Ртб 
Do. 3} per Cent. Deb. Sto:k (red.) ...... 
Smithfield Markets Electric Sap. O.d....... 
South London El:ctric Supply Огд........ 
Do, 5% Ist Mort. Stock (r:d.)...... 
South Metrop'n Elec. Lt & Power 7% Ist 
Do. 6 per Cent. 231 Pref. оо 006 о о ьо о 6 
Do. c Stock (red.)........ se 
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London United Tram;, 5% Сим. Pref. ... 
Do. 4 рег Cant. ist Mort. Deb. Stock... 
Mersey Con. Ord. Stosle ............. 
Metropolitan Elez Tramways Ord....... 
Do. ero оооооооозосооооьо о з о в 
Do, S рег Cent. Gum, Pref. ............ 
Do, О кыы, 


"9€ 


05000 ғ 006 , о 


Do, per Cents Db. Stk r.o оге ое оа ео 


LE 3 2 е. 
.. ONONO QOt0Q]o--O60QUNOO--0 19 


PEN AAAA > сл (л дь > > Сл © 5 О“ 5 СЛ “ 
= 


Qo Og ооо ооо о 


mome око — 
ADDO 2 ооло ос 


Pd 


Pm 


Quad 
о M-0o-O0oo000- 


оь gum. Ө ane Um pet 


QU —Qo—U on eo — NN 


Pret 


AOTT AONANE Ф а Асло >> eN O AO ^d oO 


guum Oen 
Ф (л №. eO 


осоо сооссо соон слхооссо со ссоооооооо оосооооох 


осе 


ao сл 
— s 
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THB NLBOTRICIAN 
ELECTRICAL COMPANIES’ SHA) , 
j,BMECTRIORL COMPANIES SHARE LIST 
Оп. Price | 7 ARE LI за 7 
HSE, e А заве ЕЕС LAST .—Continued — 
_Bent. Yratpen.| DUE Divi- NAME. Price , *RATS | 
|7 : Wed. sz сант Drvwen | у | 
пои: Raliways and ae ны. Sept. 50 |Ymioeo| DU | sez | 
etropolitan Railway Consolidated ... 41 —4 s. d. PELO 
Do SLE cae Preference... ees 86 —83 |319 6|Е Aug 87 D а slegh. Сар. St. ......| 138 —140 | 5 s E ut 
per Cent. “A” Preference. ~ | E4 —86 |4 2 6 o Aug an De. 2 Trust $1,000 4 per Cont. Ва | 04 —96 | 4 J { E 
nture Stock. . «= = ? ДЕ » 
СЕ mea 83 3l |315 О eam |. И T ON IN ME ее ohare as 3 ЕК 
5 E E District Railway Ord.......| 231 —231 17 O| jas, July | .53 ne Video Telephone Ord. » . » «« «» v» 1 4 5 9| NE -- Ы 
Do. FO Pref. ec*9*0999*06409$90900 85 —87 5 se 9 b Aug el N ti $ per Cent. Pref. NONO UN dic Ж 6 0 0 May "TY > 
Und ented Ist Pref. (Int. Guar. by , Aug t ational Co. Praf Stock. nn, 104 —106 БИ 0 May, Nov я 
Und. Elec, Riys Co. of London, Ltd) 74 —76 |413 6 75 Do. Def Sto: ы... eto шит | 8 3 | Ee Au ld 
Do. 1 per Cent. Consoltd. Rent-charge| 76 —78 | 318 Aug d о. 6 per Cent. Cum. Ist Pref сая S 3i —10} 5 3 0 E Aug И 
Da 6 e ect рор. рос 102 —104 | 3 17 0 ur т bo рео Cum 2nd Pref.........| 9—0 р 2 0 po Au $ 
. №......| #45 — ae ent. пол В й , ^ 
[Scd EE | A 8) Jes | = duce mE EHE yle 
Dc. 5 per Cent. Cum. Ee quA po} eu 3 ril, Oct New York Telephone to 80 yu Baia il! I ~1004| 4 0 6| Jan, July 9 
Do A} por Cont, Deb Stop. lc 883i |8 8: Aug | 5 ах ос ee ec ety е р Аш. i 
„Ме! lec. Trams. & Ltg. 6% Cm, Pref.| _43—:3 |10 2 б Мау Nov | 8 Do 6 per Cent im. Pref. .........s| 1 ва 3 52 0 AUD OE ДЖ 
e РИ AE Deb. Stocks ое... 23—78 |5 6 0 ve - T e per Cent. Ked. Dab, S:o:k.. .... halt 4 16 0 | April, "| 
Und st. Elec. Trms. 5% 1stMtDb. be 3 uly | * elephone Со. of Egypt 44%Db Ste. (ei) 93 —10 410 0 an, July " 
nderground Eles, Rys. Lon. Shares 1—1 4 0 uly as United River Plate Ord ў rei.) 1 11410 О | ап, У N| a 
po 4}% Bonds with coup. 8 MK ORA 93 IA ee En Оо. 5 per Cent. Cum Pret. зоо 60 оо е - &—7% 5 13 5 uly i.e ü - 
Do. 67% In, bis with coun, В =... 82 —Ы ооо .. 99, Do. 4j Deb. St. Rs... .. cese ee ee noe 3—16 4 6 0 ju | 
о Росса Ist Power Но. Оз. ..| 101 —103 | 3 18 : Juns, Dx ош ежеке аз кә {| 4 6 О | Jan July M 
Do. pes cts Trams Ods d d кы Financial, Investmant, &е, 
Do. фри Соль Gum Рг... ИЯ SM сше и 5 БЕ коа шешн 6% Cam. Preh..| 4—4 |7 1 0| Jam July 
B. 41% Electric Manufacturing, &t. ў 5 9 6 Jan, July Da 6 per Cent. OH 061060000 0 ое о е Юк 5 7 0 p,Dc rju 08 
o Anchor Cable Co. 4 Submarine Cabl © оффе e near sooo 3 —134 4 10 9 So,DeMrJu 13i 13! 
23 $ % Озь, Stock »..| 99 —101 | 4 10 es Trust (Cert.) 133 —136 | 4 1 
i| Aron Electricity Meter Они... p= Oj = Colonial and Forelga Elesi: —- а a 
Я BIER Wis би, шыш eret: —# 710 0 April, O:t Railways, Tramways, &e à 
і D>. Pref ао tm овоо овоог 0—5; 4 14 6 ЬЫ Anglo-Argent ne 5195 C a 
| а ее чае 1—1 pril, Ол D 9 un. Ist Prat, ....| 9à— hk А 5? ` 
British Insulated & Helsby Cables oa N ЫСА 16102 9| quas SS а ee | 1-5. 150 9 ji. аў ез 
St. 4 ©. рег Селі. Ре 594—6 = uly, Fe» Da 445 в os SERENA еки 93} —35] . О D 94 31 
i% ро авес 1st Mort: Dəb. (ro1).. o 16 1 9 0 in тИ i ^ Do. SU Det Steck ее iol m H Н 6 102) 102 
>. 970 ‚ Dab. Ѕіоск.......... — 10: “э КАГЫ — | 
St. | 44%) British Thoms'n-Houstn 41% 1st M 9 105 m A 5 Auckland El:c. Тгатз. 5 № D sb, (rod. 102 — .4 18 0 T 102 | 191i 
Brit: „рэ. 94 —?? | 414 З Brisbane Ele:triz Т ).... 105 |416 6| Jam July 163} .. 
в Westinghouse 6 per Gent. Pref.....| Ё — Mir, Sypt Ds. 5 per Git Cum. aveit, Ord .... |. 61-78 |516 3 May «e Se 
D 6 p Cent. Prio: Lien Dos. (rd.).. 104 — |04 5 17° 0 Feb, Aug Do. 4 r Cent. Db Prof. озофофофое 5 —5 4 17 6 | My, Nov $5 $ 
B ue er Cent. Mort. Об. Stock......| 9% — 62 | 6 6 6 T British Зимы El BiG 102 —105 |4 7 0| fan july emer 7 
n Е He Oe ee 5 —ы |715 0 fan, july E% |. Bo Columbia EL. Ку. DLOrd. +++.) 99 Zias |3 № | May spt | 3I 19 
[9 Callender's C bl . TTITIIET == 010 0 , я 96 0. 59 Cum. Perp. Prof. Sto еее. | > — 4 1? 9 | | ay, Nov 2 t 121 
2/6 D о Соп. Ord. „ео зө Woo w| 9 —9} 8 2 0 an, uly . Do. ч 4 p Cent. 1 s tozk...... 106 —102. 4 13 Q. ал, July 108} 107} 
SE% | Бе. үрк Gont Tat Mort Dibi di, E |419 3 | Jam July bs ане pose Die жр: TOI IOA | 4 3 3 E 
St. |4 astner-Kellner Algal: Co е саен Ot? ov, Miy Buenos Ay: erp. Con. Deb. St; ........| 1016—1031 E 
4% | Бо, 4j por Cont Ist Mort, Deb. (rei). | 103 о | Mir Gr pede ip ram г ot д 6| Mar, Sent | 
О ТАСА P о Meer B брт гопа Су Пав MEME) 92 | 
i ate ec ‘ric. ib a Gite ee bau i= Í arc ee ы —————— ————" ый Е ; 
MEA iue es S осе ‚еее Ег : : A к сарин са ооа bio 19 о Mar Sepi 
ы por cent. Gam Pref, .cccensece = »ril, zt V m. Fret. «о оевооооз 9 —5 : 
ДЕ T MEN Ее ici | 4'6 $ | fans Ju | 
| ar Cnt. Ist Mort. Deos, (red)..| 570—057 'Q , Citv of Bu: eas sese sete ure o ы T .. 
A pie ас Ord e sett mr $14 0 m Jay DA. d оо ат cos S25 =n 4 8 о | ЕМУАМ | 
| i * осососооо аг Ж ы ее ы : vy “тъз © 99:4» dim 3 ' 
% Оз. 44 per Cant, De». Stock...» ...| 9 P à E AT tavane Ete: Ryo 5% lst Mt, рэ.......| 99 —109 5 2 6 Mar. Nor 
= E NES а Sh.) (63 pd.) zÄ 3 p July year Coup. B [roue 5% $1000 52] |9) _. P 
2 L] cesecoos990í059909920209 $ ee 20, ug H ^ sete cetosstv estote —103 F ‚ А : 
9 Do. 4 pe: Сем. Mort. Dab. Stozk (rad ) = о Fb. Auz Эле Roag Tra вмау сэ; 5 par Cent. Is k 19 о | Feb, Aug 
Э о D>. 5 per Cent. 2ad Dab. Stok. esa. 78 —31 ц 16, Ох Kal 09 li E itr ооо ве чо ооо» 77 —31 6 6 6 June, Dec - : 
2 21% ее Construction C9. «asses eres t—} ? ? 6 | Mir, $зэрї Do Badius Trams Sh. ......,.5..] Оба | » и 
4%. Do. 7 per Cont. Cum. Ргав..........| 16—18 |7 4 С an, Ju Do. - Be Cont ГА” De». S о:...... 33] 3534 |5 4 6 | Jan, July ss | 
10| 5/0 Cisl Bi Сели (903) s% one pube e 5 6 0 an, July Ebon Elec. Trams Did s ji Zi 815 9.200 jur м 
4% | Do, 4 per Cont. Ist Mort. D pi тс = 514 0 ө D X 6 per Cent. Cum. Pref. ..ce secs = 416 0| July s: Ы 
о + . ОЗ озесвоо 83 — une, x $ 1 2 . cef. eevee ene o 1 —1 | 1, 1 e 
D LEE DE Wores Об, 2—14 |% 0 $| ex ros Майгаз be Trams ОЗ pro $$ 01 Jan uly "a 
Е п X. 20002-99299 4% —5 , Ч M | 79 797 өзә ot c = G ал ul AA E 
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The Public and the Electrical Exhibition. 

However pleased the Executive Committee may feel 
at getting together such a fine collection of electrical manu- 
factures at Olvmpia, and at acquainting the trade, through 
the technical Press, with the Exhibition, as a fact it has com- 
pletely failed in whatever methods it adopted for bringing 
the publie to the show. The Exhibition posters are 
indifferent, to sav the least, and there have been no lay Press 
advertisements and few “write-ups” of the Exhibition. 
Such matter as has been published is quite inadequate to 
the needs of the Exhibition. Until Wednesday evening 
the Exhibition was innocent of a band. As we go to press 
we hear general complaints that the first week of the 
Exhibition has been wasted, and to many of the exhibitors 
this is a serious matter, as can easily be understood. Four 
-days after the Exhibition had been opened an attempt was 
made to obtain the assistance of the technical Press in pre- 
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paring articles of a popular nature which might be inserted 
in the daily papers. At considerable inconvenience we 
placed ourselves at the disposal of the authorities, and were 
joined by several contemporaries; but the originators 
around whom the movement was to have crystallised un- 
fortunately failed to put in an appearance. It was also 
understood that the exhibitors were being approached to sub- 
scribe to a general fund from which suitable advertisements 
could be inserted in the daily papers. The co-operation 
of the technical Press was sought with a view to the placing 
of these announcements in the right quarter. This idea 
is a good one, and it seems a pity that it has not been carried 
further. The extraordinary part of the whole proceeding 
is that a week after the opening of the Exhibition the 
authorities have awakened to a fact which should have 


impressed itself upon them at least three months ago. 
ae ^ 


Tux General Electric Co., with its usual enterprise, arranged 
a Press view of its exhibits last Monday, and a consider- 
able number of the London dailies put in an appearance. 
From what we can gather, some of them became acquainted | 
with the Exhibition and its objects for the first time on 
that occasion. Mr. Hirst explained the popular nature of 
the Exhibition, and the fact that there was an innumerable 
variety of electrical appliances which would interest the 
public if they could be brought to realise that such appa- 
ratus was on view. It certainly looks as if something 
has misfired in the arrangements, and, although it is not 
now too late, a valuable week has been practically thrown 
away, and this must reflect on the general success. of the 
Exhibition at its close. 


What Should the Exhibition Ве? 

THE management seem to have quite Jost sight of the 
important fact that the object of such an Exhibition should 
be to attract and educate the public. There is an immense 
field for the domestic applications of electricity, and no- 
where can these be so well demonstrated as at an exhibition. 
But, we need hardly remark, it is essential to get the public 
to attend if this object is to be attained ; and it is well to 
remember that the public, when they do attend, require 
education to be of a free-and-easy kind. There 15 no subject 
that lends itself so well to popular demonstration as elec- 
tricity. Admirable “ side shows " can be made by lamp 
making, wireless telegraphy and telephony, high-tension 
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discharges, radiography, electric furnaces, and electric 
cooking; also by short lectures and demonstrations at 
stated intervals, and in many other ways. 
es 

Іт is all very well to say that such side-shows are common- 
place ; they are to the engineer, but not to the lavman, and 
so long as the public is attracted by them they should be 
provided. Visitors are amused thereby, and almost un- 
awares they pick up the desirable seeds of knowledge in the 
intervals. True, there are already demonstrations of elec- 
tric cooking, but we doubt if many visitors are aware of 
them, for there is no daily programme or other means of 
knowing easily what is going on. The visitor is also repelled 
by the unattractive appearance of most of the stands, 
many of which look like melancholy shelters from bad 
weather. Why should there not have been some precon- 
certed scheme to give a pleasing effect ? Surely our Con- 
tinental friends would not plan an exhibition in this way ; 
the Turin Exhibition is indeed an example of the proper 
method. These various sins of omission do not speak well 
for the commercial instincts of the management, whose 
object, we presume, is to make money ; and we fear that if 
immediate steps are not taken to alter the arrangements 


drastically the Exhibition will bea failure, instead of being 
a well-merited success. 


cmm ire 


Electric Locomotives for Shunting. 


IN discussing the features and advantages of railway 
electrification authors have generally confined their atten- 
tion largely to the passenger traflic side of the question. 
Although this is the aspect of the subject with which the 
publie are more particularly concerned, and is therefore of 
wider interest, the result has been that comparatively little 
regard has been paid to goods tratlic; whilst the less con- 
spicuous, but by no means unimportant, shunting opera- 
tions have, we believe, rarely been made the main topic of 
a discussion on the merits of electrification. Elsewhere in 
the present issue will be found an abstract of a Paper on 
the use of electric locomotives for shunting, read by Mr. 
A. Н. MARSHALL before the Cleveland Institution of Engi- 
neers, in which the author makes out a very good case for 
electrical plant. 

— 

OWING to the system adopted on steam railways of 
stating average costs per engine-mile, based on an estimated 
number of engine-miles in the case of shunting engines, 
the actual cost of shunting by existing means is probably 
not fully ascertained. A steam locomotive is particularly 
ill adapted for shunting work, and its operatiug costs under 
these conditions are much higher than those of normal 
running. This is evident from the faet that even in a busy 
yard a shunting locomotive is standing for more than one- 


half the time it is in service. Moreover, an electric loco- 


motive can accelerate more quickly and therefore is able 
to maintain a higher average speed, whilst its stand-by and 
maintenance charves are le3s than those of the steam loco- 
motive. The handling of heavy short-distance goods 
tratlic certainly seems to offer a promising field for electric 
operation, and unless the railway companies take the 
initiative in this direction, private owners are not likely 


to make the change except in special cases. One of the 


ee 


most interesting installations in this connection is that of 
the Harton Collieries, to which Mr. MARSHALL refers. 
where six electric locomotives are in use for shunting and 
two more are on order. At these collieries some 15 miles 
of electrified track will shortly be in operation. 
m 

THE author's remarks on underground haulage are par- 
ticularly worth attention. The Cleveland ironstone mines: 
are, we believe, very suitable for the introduction of either 
trolley or accumulator traction, as there is generaily plenty 
of headroom, a good roof and practically complete absence 
of gas. The conservatism of the mine managers will doubt- 
less require much time and persuasion to overcome, but as 
these mines are installing electrical apparatus for most 
purposes, the application to electric traction should not 
now be long postponed. English manufacturers, therefore, 
should certainly see that they are prepared to meet this 
demand for electric locomotives of the type required, and 
they should endeavour to hasten the conversion. 


Er d 


A Neglected Profession. 


THE numerous physicians who from time to Ише attempt 
to diagnose the ills of the electrical industry often hit upon 
“overcrowding” as a cause of the malady. But it has 
been left for Mr. T. E. ELDER, in a letter to the “Daily 
Mail," to apply the above epithet to our profession. This 
letter is certainly not without its extraordinary side, for 
after calling attention to the difficulty of obtaining pro- 
perly trained young men (evidently with some practical 
experience) and to the possible necessity of importing 
assistants from the Continent if the present state of affairs 
continues, Mr. ELDER concludes: “Electrical engineering 
still offers a much larger field for invention and discovery 
and personal advancement for merit than any other com- 
parable career.” Even if all this be conceded, there 15 one 
salient feature of the electrical engineering profession 
at the present time which more than off-sets ail these 
advantages, namely, the poor financial outlook. The 
young engineers education is lengthy and expensive 
(for instance, the firm with which Mr. ELDER is connected 
charge £300 for a!lowing pupils to pass through thei 
shops), and not only is the immediate return for this 
expenditure small, but it may be some years before a living 
wage is earned. This being the case, it is not surprising 
there should be a falling-off in the supply of young 
engineers for subordinate positions. For uo array of other 
advantages, such as Mr. ELDER details, can compensate the 
present commercially minded veneration for those of 4 
well-lined trouser-pocket. It seems to us to be high time 
that the heads of the electrieal engineering profession 
recognised that to obtain good men, even in times of de- 
pression, they must otfer adequate salaries ; fora man of 
some initiative, even when trained as an electrical engineer 
will not be deterred from changing his profession if he 
finds that he obtains a better position by so doing. 

ane ма 
The 20-watt 200-volt Osram Lamp. 

WE announced exclusively in our Exhibition report last 
weck that the General Electric Co. would be exhibiting 8 
16 c.p. 20-watt 200-volt lamp at Olympia. The technical 
and daily Press were given an opportunity on Monday last; 
on the special invitation of the Company, of examining this 
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interesting lamp at their stand. It is а jointless filament 
lamp, and the makers claim for it а high efficiency and long 
life. The introduction of this lamp comes at an opportune 
moment, and, though it may not be welcomed by the 
station engineer, it is certain to result in an increase in the 
number of his consumers. The carbon lamp is still used to 
a considerable extent on the higher voltage circuits. The 
new Osram should displace these inefficient light units. 
The small size of the lamp 1s another feature in its favour. 
It can be used with shades intended for carbon lamps, also 
in watertight fittings, table lamps, brackets, standards, &c. 
The demonstrations of the lamp at the Exhibition are such 
as to show that it is in no way fragile—at any rate in the 
earlv stages of its life. The actual number of burning hours 
has yet to be proved, but we understand, from experiments 
made by the General Electric Co., that the life will be such 
as to encourage the wide use of the lamp. We must com- 
pliment the Company on the production of a lamp of this 
character at this particular period, because interest is being 
created in the drawn-wire lamp, and the new Osram will 
take its place prominently among these newer patterns. 
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Steam Turbine as a Monument.—It will be remembered that 
the 5,000-kw. steam turbines erected in 1903 in the Fisk-street 
station of the Commonwealth Edison Co., of Chicago, had a 
short life, being replaced a year or two ago by units of 
12,000 kw. capacity. The " Electrical World " states that 
one of these 5,000-kw. turbines has now been erected in the 
centre of a park in the grounds of the General Electric Co. at 
Schenectady, to serve as à memorial of the rapid development 
of the steam turbine in central station service. ` 

Experimental Electric and Gas Lighting in Manchester. — 
It is stated locally that the electricity and gas departments of 
the Manchester Corporation are about to undertake a series 
of comparative tests on street lighting. The gas department 
has arranged to light Moseley-street and Nt. Peter's Square, 
and the electricity department has in hand the lighting of 
Albert Square, Piccadilly and Portland-street. In the course 
of the next few months there will be a trial of the two systems 
of street lighting. The initial cost, the expense of upkeep, and 
the quality of the illumination will be recorded, and the City 
Council will then determine which system, of publie lighting 
has the advantage. Аз regards the electric lighting of Albert 
Square, sixteen of the 6 amp. Gilbert type of enclosed arc 
lamps have been replaced by a similar number of 10 amp. 
“ Metro-Flam " arcs made by Messrs. Johnson & Phillips. 
The height of the new flame arcs is 22 ft. 6 in. from the ground 
level, instead of 17 ft. as at present. The maximum candle- 
power of each of the new " Metro-Flams " is not less than 
2,500. The old and new lamps burn respectively for 80 hours 
and 130 hours without retrimming. They are all switched 
on from a central position, and the height of the lamps has 
been so arranged as to give the desired illumination without 
“ glare.” In Portland-street central lighting has been adopted 
as far as possible, arc lamps being suspended from duplicate 
cross-span wires attached to rosettes fixed on the fronts or 
corners of the buildings. Where this course has not proved 
feasible, side poles with long arms are fixed so as to bring the 
lamp central with the street. Provision is made for the raising 
or lowering of the lamps to suit the best conditions for 
illumination. 

Cable Interruptions and Repairs. | 

Date of Interruption. Date of Repair. 
July 8,1908 .. == 
Мау 26, 1910 


July 11, 1911 . 
Aug. 25, 1911 ... 


Assab—Perim  ........... Tm 
Latakia—Palura ............... 
Zanzibar— Mombasa ..... ...... 
Kotonou— Grand Bassam ...... 


Sept. 21, 1911 


San Thiago— Bathurst ......... Sept. 4. 1911 ... Sept.!23, 1911 
Bathurst— Sierra Leone ...... Sept. 4,1911 ... = 
Bissao— Ваша ...,.............. Sept.26, 1911 ... pe 
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Sharman System of Wireless Telephony.— Through the 
courtesv of the proprietors of the ** Daily Mirror " our repre- 
sentative was enabled to he present on Wednesday last at a 
demonstration of wireless telephony between ship and shore 
given by Мг. А. W. Sharman and Mr. Thorne Baker, with 
the apparatus invented by the former and called by him the 
" Cymophone." The experimental stations were situated at 
Pegwell Bay near Ramsgate, oue on shore and the other in. 
а boat in the bay. The system employs two earth connections 
at either end, its chief novelty being the utilisation of energy 
stored in an inductance in the transmitter. Telegraphy and 
telephony are practicable with the same apparatus on switch- 
ing over from the microphone to a buzzer. The instrument]is 
extremely portable and of verv low cost, and should, therefore, 
be useful in many cases where more complicated and expensive 
apparatus would not be suitable. At the demonstration 
speech was transmitted in both directions. 

Electric Lighting of Trains.— The * Engineer” remarks 
that some interesting details regarding the electric lighting tof 
the Great Western trains were given 1n а Paper recently read 
before the Great Western Railway Lecture and Debating 
Nocletv. А special staff of 15 men is distributed throughout 
the system to supervise electric lighting matters, and reports are 
despatched daily to the head office as to the repairs carried out 
on the electrical equipment. Ап interesting system is adopted 
in connection with the accumulators. For this purpose ап 
indicator board is used. divided into three sections, each rep- 
resenting a year. Each of these divisions is further subdivided 
into months, and a row of pins is affixed opposite the name of 
each month. Every coach in use carrying a battery of accumula- 
tors 13 represented on the board bv a tab bearing its number, 
one side of the tab being painted red and the other green. When 
the battery is first put in use the green side is placed outwards, 
the tah being affixed in the row corresponding with the month 
when it was put in service. The accumulators on each coach 
are thoroughly overhauled every 11 months, and by this time 
the tab has been altered in position, so that it is 12 divisions 
away from its original place, each division representing a month, 
The red side of the tab is then turned outwards, and the 
inspector is notified that the accumulators of that particular 
coach require immediate overhauling. 

Wireless Telegraph Developments.—'" The Times Engi- 
neering Supplement” states that preliminary experiments have: 
been conducted by Capt. Brenot with an equipment for wire- 
less telegraphy. fitted on a Henri-Farman biplane. The energy 
is furnished by the Gnome motor of the aeroplane, which drives 
a special magneto and charges the antenna direct. The antenna 
consists of a bronze wire, 120 m.(400 ft.) long and 1 пила. (0-04 in.) 
in diameter, which passes through insulating tubes and 18 
unwound behind the aeroplane. The wire can be cut in case of 
need, as. for example, if at the moment of landing there 13 no 
time to wind it up. With this apparatus it has been found 
possible to send messages regularly over distances of from 
60 km. to 80 km. (374 to 50 miles). The total weight of the 
equipment, including the wire, is 2] kg. (46 Ib.). | | 

Observant persons in the neighbourhood of St. Martin's 
le Grand may have noticed two masts which have recently been 
erected on the roof of the building known as G.P.O. West. We 
are informed by the Engineer-in-Chief to the Post Office that 
these masts, which are 50 ft. high, and stand about 240 ft. 
apart, support a system of bare copper wires formung the. 
antenna or aerial of а wireless station in connection with the 
laboratory of the G.P.O. Engineering Department. The main 
purpose of this installation is experimental. Developments 
in the theory and practice of wireless communications are pro- 
ceeding at a rapid rate, and in the projection of new stations as 
well as in the maintenance of existing stations much work of 
an experimental nature has to be undertaken. Т таће con- 
siderations permitting, it has often been necessary m the past 
to convert temporarily a commercial station mto à laboratory 
or test room for experimental purposes. The wireless equip- 
ment referred to will allow experimental work to be carried e 
with greater facilitv and at less expense than heretofore, a 
at the same time will enable new devices which inventors 8095 
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mit to the Postmaster-General from time to time, and which t importance to be able to construct it accurately, and to 
they claim to be improvements on the apparatus actually in | have a thorough knowledge of it. The relationship between 
use, to be placed under closer observation than formerly and to | concentration, temperature and any given property—elec- 
be tested under practical conditions. trical conductivity, specific volume, magnetism, &c.—was 
3 Westmorland and Cumberland Yeomanry have introduced | best and most clearly brought out by the employment of a 
for cavalry operations two portable Marconi wireless telegraph | co-ordinate system in three dimensions. Thus, taking concen- 
gets. & These are carried on four pack saddles, and maintain | tration and temperature as the base, ordinates could be erected 
communication over a distance of about 40 miles. Each | whose lengths were proportional to the numerical values of the 
station has two 60 ft. masts supporting horizontal aerial wives. | property under consideration, and so a series of intersecting 
Power is supplied by a small air-cooled petrol motor, perma- | curved surfaces could be obtained, each of which corresponded 
nently mounted on one side of a rigid but adjustable saddle, | to à particular phase-region of the equilibrium diagram. The 
and the dynamo is mounted similarly on the other side. To | converse problem, viz., that of obtaining the equilibrium dia- 
bring them into action the complete sadd!e is taken from the | gram (when it was unknown) by projection from these surfaces 
pack animal and placed on the ground, when the dynamo and | on to the basal plane, was one of great importance. The best 
petrol motor are connected with a self-adjusting shaft. The | known method and one which had been hitherto and was still 
wireless apparatus !s contained in three weather-proof boxes, | most universally employed for the determination of the equilib- 
which are placed on top of each other, and are instantly ready | rium diagram was that known by the name of “ thermal 
for,use. The earth system consists of a short length of tough | analysis," in which special account was taken of the variations 
metallic netting which is rolled out on the ground, and is | in the" total heat" of the systems under consideration. The 
plugged into a suitable socket in the receiver. The generator | author discussed at length the limitations of * thermal analysis,” 
is‘connected to a transformer by a 50 ft. length of armoured | and in particular explained why it failed in those cases where, a: 
flexible cable. These portable stations were specially designed | so often happens in practice, a state of complete stable equilib- 
by the Marconi Company that thev should be capable of easy | rium was unattainable within a comparatively short interval of 
and rapid transportation and of effecting a ready means of com- | time. The respective merits of electrical conductivity and of 
munication between units of the main body. The time taken 


specific resistance measurements were set forth and illustrated 
in erecting the sets ready for work is nine minntcs, and for | by numerous examples from practice. 
dismantling and repacking six minutes. 


Rating of Electrical Machinery.—An interesting Report 
has been prepared by Mr. C. Le Maistre. General Secretary of 
the International Electrotechnical Commission, on the rating of 
electrical machinery. 


O "i 


Current Topics. 


Subjects of current interest dealt with in this issue include 


The Report contains extracts (set out | the following :— 
g: 


in English and French, as is customary with all matters relating 
to the Commission) from the rules adopted in varous countries 
for the testing and rating of electrical machinery, and it has 
been drawn up to facilitate the work of the various Electro- 
technical Committees in considering this question of rating. 
Since continuous-current machinery will probably be consi 

dered first, the Report is mainly confined to this class of appa- 
ratus. In an interesting preface, Prof. Elihu Thomson, pre- 
sident of the Commission, mentions that a study of this Report 
will show that the supposed difficulty in bringing about inter- 
national agreement on the subject of the rating of electrical 
machinery is not really so great as in the case of nomenclature, 
symbols, &c.. which problems have been successfully tackled 
by the Commission. The Rules from which extracts have been 
made are as follows: Belgium.—" Prescriptions normales ” 
for the reception of electrical machines and transformers, issued 
by the “ Chambre Syndicate des Electriciens Belges." France. 
— General instructions for the delivery and reception of elec- 
trical machines and transformers, issued by the " Union des 
Svndicats de Electricité and the regulations for tenders, 
supply and testing of electrical machines and transformers, 
issued bv the ^" Association Alsacienne des Propriétaires 
d'Appareils à Vapeur." — Germany.—SNitandard. Rules for the 
utilisation and testing of electrical machines and transformers, 
issued bv the " Verband Deutscher Elektrotechniker.” Great 
Britain.—Report of the Engineering Standards Committee on 
* Electrical Machinery.” Sweden,— Rules for the testing and 
reception of electrical machines and transformers, issued by the 
* Association of Swedish Engineers.” United States of America. 
—Standardisation Rules of the American. Insticute of Elec- 
trical Engineers. Copies of the Report мау be obtained 
from the General Secretary of the Commission, 28, Victoria- 
street. Westminster. ai a price of 15. 2d. or 5 fr. or 51 per copy. 


_ Mr. J. Rezelman contributes an article on ** The Determination of 
Synchronous and Asynchronous Reactance." 


Dr. В. A. Houstoun continues his series of ** Studies in Light Pro- 
duction." considering this week “ The Welsbach Mantle.” 


In an article entitled ‘‘ Electric Tin Smelting” Mr. J. Hirdén 


describes what has recently been done in this direction in this 
country. 


At the recent International Congress of the Applications of Elec- 
tricity, at Turin, Prof. Silvanus P. Thompson presented a “ Report 
on Motor-Generators, Converters and Rectifiers.” 


We give a complete account of the recent Turin meeting of the 
International Electrotechnical Commission. 


We give a further instalment of Mr. Т. F. Wall's British Assoc 
tion Paper on “ The Single-Phase Repulsion Motor." 


А volt-hour meter has been placed on the market by the British 
Westinghouse Electric & Mfg. Co, This enables engineers to keep à 
check on the average voltage of sections of their systems. 


A digest of the revised scheme of examination for inspectors of 
mines is given in another column. 


An abstract of the Board of Trade Report on Strikes and Lock- 


outs and on Conciliation and Arbitration Boards in 1910 is given 2 
another column. 


The Municipal Tramways Association has been registered, but the 


word * Limited " is omitted from the title by licence of the Board 
of Trade. 


What seems like a boom in church lighting is in progress in m 
parts of the country. In the Stoke Newington (London) ERA 
four churches have been " converted ” during the past three mont 


At their meeting last week Shoreditch (London) Council approved 
the scheme for the extension of incandescent electric lighting t i 
portion of the borough north of Old.street. The southern porte 
ix already illuminated by metal filament lamps. 


. i : ; reial 
We continue our account, in the “ Industrial and И 
м vs * Zu . rrey 
Supplement." of the exhibits at Olympia. The need for greet 


CE . А x . .,. » M Ру | опа! 
publicity being given to the Exhibition is referred to in our Editori 
Notes. 


« Tho Electrical Conductivity and Constitution of Alloys." — 
At the annual autumn meeting of the Institute of Metals 
recently held at Newcastle, Dr. W. M. Guertler read а Paper 
on this subject. The aim of the Paper хаз to call attention to 
the property of electrical conductivity m its bearing upon the 
practical. determination of the constitution of alloys The 
so-called " equilibrium. diagram " for alloys was, the author 
stated, now almost universally accepted as the basis for any 
systematic study of the properties of allovs, and hence it was 


Companies. Meetings and Reports.—At the meeting of Cleveland € 
Durham Electrie Power (Ltd.)on Tuesday the Chairman gave Es 
tieulars of the progress of the Company, and announced that p' 
contracts in hand amounted to 40,460 H.P. 


r . . e B М 'esterday 
The ordinary general meeting of Dick, Kerr & Co.. held y 
(Thursday), is reported in another column. 


| 
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APPOINTMENTS VACANT AND FILLED. 


Test-room assistants, for adjusting and calibrating a.c. and d.c. 
instruments, are wanted; also assistants for photometry. See 
advertisement. 

А working electrician is required for large works plant. with ех- 
perience of motor repairs and wiring for lights. See advertisement. 

A shift engineer is wanted for a power house with h.t. а.с. and d.c. 
plant. Salary £2. 5s., rising to £2. 10s. per week. See advertisement. 

Messrs. Harland & Wolff. engineers and shipbuilders, Belfast. 
advertise for an electrical wiring draughtsman. 


Mr. Wilfred S. Peake has been appointed assistant to the expert in 
wireless telegraphy іп H.M.S. “* Vernon." 

Mr. Hubert Dobell. an engineer in the service of Marconi's Wireless 
Telegraph Co. (and for some years attached to Mr. Mareoni's per- 
sonal staff), has been sppointed chief of the radio-telegraph service 
of the Turkish Government. Не will shortly return to. Eaglond 
from Spain, before proceeding to Constantinople. 


EDUCATIONAL NOTICES. 


University of London, University College.— The calendar of the 
University College for the 1911-12 session has been issued. Full 
particulars of the courses of instruction provided by the College are 
given, and among many new developments the following may be 


noted :— 
In the facultv of engineering the institution of a new lectureship in 


heating and ventilating engineering, and the appointment of Mr. Arthur 


Barker thereto. A full course of instruction in heating and ventilating 
engineering and a course of public lectures on |“ The Real Nature of the 
Problems in Heating and Ventilation awaiting solution by the Engi- 
neer” ; and courses suitable for those who have completed. a diploma 
or degree course in engineering. occupying the whole session, are arranged 
in several branches of engineering, and facilities. for research are 
provided to suit the needs of individual students. Among the courses of 
special lectures are those by Mr. E. Kilburn Scott on ©“ Electrical Design,” 
by Mr. W. J. Goudie on “Steam Turbines,” by Mr. H. Deans on “| Rail- 
way Engincering,” by Mr. W. C. Clinton on " Illumination and Photo- 
metry,” by Mr. А. В. Low on * The Design and Calculation of Aero- 
planes," by Mr. W. N. Blair on Roads, Street Paving and Tramways,” 
&c. The post-graduate and special courses of lectures at University 
College are carefully arranged, and are under the control of experts. 
The number admitted to each course will be limited, and applications 
for admission should be addressed to the Secretary (Mr. W. W. Seton, 
M.A.), Gower-street, W.C. 


University of London, King’s College.—Complete courses of study, 
extending over three or four years, are provided in civil, mechanical 
and electrical engineering for engineering degrees of the University of 
London, and for the diploma and certiticate of the college. 

The four-years! course provides, in addition to the academic training. 
opportunity for practical training in works. Special advanced lectures and 
courses in civil and mechanical as well as electrical engineering, will 
commence in October. Among the lecturers in. electrical engineering 
are Mr.W. H. Рае Һс, who will deal with “ Electric Generating Stations ”’ 
and * The Application of Electric Power to Mines and Heavy Industries; 
Mr. F. Lydall, who will lecture on ©“ Electric Traction, Direct and Alter- 
nating Current" ; and Mr. Wm. Brew, who will deal with “ Electric 
Lighting." Detailed syllabus and further particulars may bo obtained 
from the Secretary, King's College, Strand, London, W.C. 

University of Edinburgh.—The next session opens on Oct. 10. 
The University provides eomplete courses in civil, mechanical and 
electrical engineering, qu iifying for the degree of B.Sc, in engineer. 
ing. and extending over a period of three vears. Particulars from 
the Matriculation O:ties, Tae University, E linburzh. 

University of Durham.—Armstrong College, Newcastle-upon-Tyne. 
—Courses of instruction are provided in mechanical, marine, civil 
and electrical engineering, naval architecture, mining, metallurgy, 
agriculture, pure science, arts and letters. Particulars from the 
secretary, Mr. Е. Н. Pruen, М.А. 


Northampton Polytechnic Institute, Clerkenwell, London.—The 
full day courses in the theory and practice of mechanical and electrical 
engincering and in eleetro-chemistry commence on Oct. 2. The 
courses in mechanical and eleztric al engineering include periods spent 
in commercial workshops, and extend over four years, and they 
also prepare for the degree of B.Sc. in engineering of the University 
of London. There are also full and partial day courses in technical 
optics. Particulars from the Principal, Dr. В. Mullineux Walmsley. 


University of Bristol.— A pamphlet setting out the record of the 
occupations of former engineering students of the Merchant Venturers’ 
Technical College 2nd the late University College (Bristol). has been 
issued by the Faculty of Engineering. The list is compiled alpha- 
betically. and contains records of over 350 students. meny of whom 
occupy responsible positions. 

Finsbury Technical College. —The evening classes in electrical 
engineering at the City and Guilds Technical College. Finsbury, begin 
on Oct. 2, Prof. №. P. Thompsen will give a course on |“ Alternating- 
current Work " and оп `` Dynsmo end Motor Design.” and. Mr. 
Simmons will give a few lecture: оп‘ Transmission end Distribution 
of Electrical Energy.” On Wednesday evenings Prof. Thompson 
will deal with " Magnetism. end the Design of Commercial Мерле,” 
and Mr. Howyrave-Caehum with © Electric Me» urement, with 
“ TWluminetion.” and the more elementery principles of dynamos, 
transformers, Ке. Special courses of lectures on *' The Calorimetry 
of Fuels" and on © Petrol Engines" have also been arranged. 

In the mechanie*] engineering depsrtment Mr. (ч. К. B. Elphin- 
stone wil] give en їп lecture on the " Gyroststie Compass.” 
The chir will be txken by Mr. NS. W. [лета at S p.m. on Tuesday 
next, Oct, 3. 

Borough Polytechnic Institute. —Dav and evening courses of in- 
struction are given at this Institute. In sddition to the engineering, 
building and technical trades and science classes, provision is mide 
for instruction in commercial subjects ead langueves, бс. 

The physics and electrotechnics department is under the control of 
Mr. John Henderson, D.Sc.,. A.M. E. E... he. lecture theatre can 
accommodate НЮ students, and there аге two large. well-equipped 
laboratories for practical work. The courses of instruction in electro- 
technology are arranged to cover a certain. period of vears. There are also 
advanced and honours courses in pure electricity, and а three-vears’ course 
for electric wiremen. During the past year the governors have spent 
large sums of money in decorating, extending and improving the ac- 
commodation of the Institute. and they are contemplating the establish- 
ment of а special school for the ironmongery and. hardware. trades. 
Particulars from the principal (Mr. С. T. Millis), 103, Borough-road, S.E. 

University Correspondence College.— The September issue (No. 59) 
of the '* Matrieuletion Directory," which is published (at Is. nett) by 
the University Correspondence College, of Cambridge and London, 
contains much useful information for candidates for the matricula- 
tion and other exeminations of the University of London. The 
articles on text-books end courses of instruction are written by ex- 
perts. At the University Tutcrial College (32. Red Lion-squzre, 
W.C), whieh is offilisted to the Correspondence College. there are day 
and evening classes in preperation for examinations of the University. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, September 29th (To-day.) 
MUNICIPAL. TRAMWAYS ASSOCIATION, 

11 а.т. Excursion to Avr and the Land of Burns, arriving back at 

Glasgow at 7:20 p.m. 
MONDAY, October 2nd. 
SOCIETY OF ENGINEERS. 

7:30 p.m. Meeting at the Institution of Electrical Engineers, Vie- 
toria Embankment. W.C. Paper on 7 The Necessity for Safer, 
Quicker and Cheaper Railways. with Some Proposals Therefor,” 
by Mr. С. В. Enock. 

TUESDAY, October 3rd. 
FARADAY NOCIETY. 

8 рот. Meeting at the Institution of Electrical Engineers, Victoria. 
Embankment. | Papers on the ©“ Paragon. Electric Furnace and 
Recent Developments in Metallurgy," Бу Mr. J. Hirdén ; 
" Progress in the EKleetrometallurgy of Tron and Steel,” by Mr. 
D. Е. Campbell; and on Рве Hering? Pinch Etfect ` Furnace,” 
by Mr. E. К. Scott. 

THURSDAY, October 5th. 
[ROS AND STEEL INSTITUTE, 

10:30 a.m. Meeting at the Institution of Civil Engineers, Great 
Georg street, Westminster. A selection of Papers will be read 
and discussed. If necessary the meeting will be resumed in the 
afternoon. | 

THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Со]. H. М. Leaf. 

The following orders have been issued :— 

Drills for efficiency (1911-1912) will commence at head-quarters on 
Thursday, November 2. 1911. and head-quarters will be open as follow: 
from that date : Daily (except Saturdays). 10 a.m. to 10 p.m. Saturdays 
(unless otherwise ordered), 10 a.m. to 12 noon. 
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THE USE OF ELECTRIC ‘LOCOMOTIVES FOR SHUNTING | 


PURPOSES.* 


BY ALBERT H. MARSHALL. 


The object of this Paper is to direct attention to an Important 
‘commercial application of electric power which, in the author's 
opinion, has not received the consideration and adoption it deserves. 
‘Shunting is taken to include: (1) The handling of heavy goods and 
minora traffic in yards and sidings as now done by steam locomotives ; 
(2) the haulage of minerals below ground as row done by stationary 
engines and horses—with particular reference to the Clevelend Iron 
Stone Mines. 

The matter being one of costs and not of revenue—end the Һа ее 
costs being in most cases but а smell portion of the total works cost— 
iis probably the real explanation why the subject has not reccived 
more attention. There are, however, other reasons which may be 
advenced, such as the general objection to bare electrical conductors. 
difficulty as regards interchangeshility of traffic, and the natural 
disinclination which usually exists to disturb æ condition of things 
by which reasonably good practical! results are obtained. 

Shunting by steam locomotives differs from the rest of railway 
work in that the running costs of this particular work are relatively 
very much higher than those of other railway service; the shunting 


; | 
costs under electrical operation on the other hand should not һе: 
materiv!ly higher, end may even be somewhat lower than those of 


-other kinds of work. Theextent to which 2 saving in this respect is 
possible does not seem to be generally appreciated. Underground 
haulege by horses, and, in some cases, by cable, are also expensive 
modes of traction, and here again large savings can be effected. 

The author will show that electric locomotives can be used with 
advantage for most shunting operations, and that it would be sound 


commercial policy to substitute them for the existing locomotives, 
horses and cable haulages. 


Choice of System.—Speaking generally, the single-phase system 
only shows to advantage for long-distance main-line traffic, which 
will probably not be dealt with in the first instance ; on the other 
hand, there is every inducement to railway companies at once to 
electrify their suburban services, for which the continuous-current 
system is cheaper and more suiteble. It would seem, therefore, that 
commercial and practical, reasons will lead to the continuous-current 
system being generally adopted. 

A short discussion of the merits of the various electrical systems is 
given in an appendix, in which the author hopes he shows good 
reasons for his advocacy of the eontinuous-eurrent system for the 
class of work under consideration. 

Although “ shunting " covers a very wide field, it is possible to 
draw up a general specification for a standard type of equipment 
capable of meeting all demands likely to be made on it. This speci- 
fication would in brief be somewhat as follows :— 

System.—Continuous current ; 550 volt; negative side earthed ; 
track rails as negative conductor. 


Motors.—Series wound ; 1, 2 or 4 per locomotive. 
Control.—Series parallel with resistances. 


Collector Gear.—Single overhead conductor with bows or trolleys. 
Provision for third-rail gcar. For underground heulages, however, 
a lower voltage. вау 250, would be safer, and where exposed conduc- 
tors are inadmissible, the use of accumulator locomotives is sug- 
gested. These exceptions are dealt with under the section devoted 
to mining conditions. 

Locomotives.—Tvpical electric locomotives are illustrated in the 
Paper, end the features of electric, as compared with steam. locomo- 
tives discussed. ‘The power that can be got out of a steam locomo- 
tive depends upon the state of the boiler. the skill of the fireman and 
the quality of coal used ; with electricity, so long as the voltage of 
the line 13 maintained and the motors are in any sort of runnmg con- 
dition, the locomotive can always be relied upon to develop its rated 
horse-power. From the point of view of adhesion or grip of the 
driving wheels on the track rails, the electric motor has an advantage 
over the steam engine in that the torque exerted is quite uniform { 
for this гезѕоп there is not the same tendeney to slip when starting 
under load. In the calculations herewith the adhesion of the electric 
locomotive his been taken at 0-235 and that of the steam locomotive 
at 85 per cent. of this figure, or 0-20. Thus effect is counterbalanced 
in practice owing to the steam locomotive being for other reasons 
made heavier than an electric locomotive of the same drawbar pull, 
but only at the cust of the power necessary to move the additional 

й 
о ability to perform useful work, the electric locomotive 
has a distinct advantage over the steam locomotive in the following 


К. Abstract of a Paper read before the Cleveland Institution of Engineers. 


respects: (1) It loses no time on the road, coaling, watering, boiler 


tending and waiting for steam pressure to rise; (2) it accelerates 
more quickly and is more easily controlled; (3) it requires no shed 
day for boiler cleaning, &c.; (4) it needs fewer repairs and renewals. 
The first two points mean that more work can be done per loco per 
day, and the second two that fewer spare engines are necessary for 
the same service; the first two affect the wages question and all of 
them have to be taken into consideration in settling the proportion 
of electric to steam locomotives required for a given service. 

The exact amount of time that can be saved in carrying out a series 
of operations is difficult to determine, as it depends a great deal on 
the class of work to be dealt with. In the case of shunting in a busy 
blast furnace yard (particulars of which are given) the average run- 
ning speed of the engine was found to be a trifle over 4 miles per 
hour; the distance travelled per shift from 16 to 20 miles, and the 
percentage of standing time to running time over 50 per cent. If 
now, which does not seem unreasonable, the traffic arrangements 
could be improved to permit of the running time being lengthened by 
only 10 per cent., and of the average speed being raised from 4 to 44 
miles 2n hour, then four engines would do the work of five. This із 
a much lower estimate than thet generally given in comparing the 
relative capacities of steam and clectric locomotives, but it is the 
conservative one which will be taken in this discussion. 

As regards spares, one engine over and above every 10 engines 


daily in commission should be an ample allowance; below 10 and 


above three a spare should also be provided ; for three and under, it 
would probably be sufficient to carry a stock of spare parts. 

To facilitate a determination of the size of locomotive required for 
any particular duty, the author gives a number of tables showing 
how steam and electric locomotives compare as regards weight, trat- 
tive effort, cost and other essential features, based on equal brake- 


horse-power outputs for one hour. Some of the figures are sum: 
marised in Table I. herewith. 


Table I. 
B.H.P. rating......... | 90 | 150 | 390 
Speed .................. | 6 m.p.h. | 6 m.p.h. 9 m.p.h. 


Steam. , Elec. 


Steam. | Elec. | Steam. | Elec. 


' Tons. , Tons. | Tons. | Tons. | Tons. : Tons. 

Total weight loaded, 12:9 | 10-0 26-0 22-0 61-0 | 550 
Available tractive | 

effort ............... 24 2-4 5:2 5:2 96 Hs 

Approx. price....... ..| £700 : £650 |£1,200 | £1,100 | £2,250 22,100 
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The steam engine designer is confronted with a serious problem 
when he has to produce an engine of more than about 26 tons. Up 
to this weight, the load can very well be carried on two axles ; above 
that weight he has to add one or more axles in order to keep his axle 
load within limits and to carry the extended boiler necessary to supply 
the additional steam required. "These axles have to be coupled to- 
gether so as to make the total weight available for adhesion, thus Ш. 
creasing the rigid base from 6 ft. to 12 ft. or more. In heavier engines 
requiring greater fuel capacity, the framing has to be lengthened 
to provide sufficient coal and water accommodation, necessitate 
the use of a small bogie truck, or some form of racial axle to 
carry the extended portion. The weight so carried 1s not available 
for adhesion and in the tank engine corresponds in this respect to the 
tender which main-line goods locomotives have to drag after 7 
In the electric locomotive each axle is independently driven, an 
sizes up to 60 tons or thereabouts can be built with a rigid wheel w 
not exceeding 6 ft., the whole of the engine weight being availa y 
for adhesion. The weight which has to be added for adhesion 10 us 
case of electric locomotives can be made use of in a variety of P 
For instance, a locomotive of full shunting capacity could be titt 
with a crane capable of lifting heavier loads than the usual P 
of yard crane, thus saving in many cases the cost of a second mac n 
and shift of men ; it could be provided with a hopper for carrying 
paying load, or be adapted for other purposes of transportation. is 

Line and Track Equipment.—¥Except in some few special ый 
locomotives сап be best supplied with power by means of over d 
conductors, the track rails being used to complete the electt! 
circuit in accordance with standard tramway practice. — , — 

It is desirable to obtain as much headroom аз possible in des 
where locomotive cranes have to operate, but apart from the a 
tion imposed by the use of this type of crane, there appears to tc 
necessity to suspend the wires at a greater normal height than „о 
As, however, provision should in most cases be made for the " it 
cranes, it has been thought better to settle on a uniform height B И ale 

On sidings belonging to the North-Eastern Railway at Newt: =. 
the Harton Collieries and the Newcastle-upon-Tyne Electre He n 
Co., 16 ft. or less has been considered auffizient. An incre ved 1 i 
of trolley wire means an increased cost of the overhe vd ene 
the supports have not only to be lengthened but to be me 
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:&pondingly stouter ; in addition, the collector gear on the locomotive 


becomes more expensive. 
As regards the method of suspension, there is no need with the low 


‘speeds incidental to shunting work to adopt an expensive construc- 


tion. The ordinary span-wire construction with the conductor ap- 
proximately in the middle of the track permits the use of the rever- 
sible type of bow collector and is quite satisfactory for the purpose. 

Even with a 22 ft. height of trolley wire, there would still be trouble 
due to the fouling of the wires by the booms of long jib cranes such 
as are commonly used, and it therefore seems advisable to change the 
type of crane, using one with а fixed instead of movable boom. In 
this way a safe clearance can be got. 

In equipping the yards and sidings of blast furnaces and steel works 
for successful electrical operation, the author realises that here and 
there diffieulties have to be met, but these are not of & serious 
character, and are auch as can be successfully overcome. Probably the 
most real difficulty is found in dealing with the jib type of crane. If, 
however, as suggested above, the solution lies in providing new cranes, 
advantage can be taken of the change to substitute electrical driving 
for steam, and so to effect a saving in operation proportionate to that 
obtained by the main conversion. 

Wherever existing overhead wires interfered with the locomotive 
conductors, or an alteration in their position became desirable for 
the purpose of safety,they could be conveniently carried on exten- 
sions of the trolley wire supports. 

Running Costs.—Table II. gives in detail the actual costs of shunt- 
ing by means of steam locomotives at several works in this district. 

Fuel Consumplion.—By means of electricity, instead of a 
number of comparatively small and wasteful prime movers, energy 
сап be obtained in а more advantageous manner from a few large 
and efficient machines in a central power station, whilst the supply 


.of a number of varying loads from large machines improves the 


load factor. 

The author illustrates this argument by particulars of a series of 
careful tests extending over several days taken on seven shunting 
The following is à summary of the 
results obtained :— 

Average gross load, including engine weight, 60-5 tons. 

Average net load carried, 16 tons. 

Average running speed, 4-09 miles per hour. 

Percentage of total time running, 49 per cent. 

Average miles run per shift, 17 miles. 

He shows that if a power station were put down to deal with the 
‘service performed by these seven locomotives, one engine of a capacity 

leas than that of three of them, running under much more efficient 
conditions, and fed from boilers using a cheaper quality of coal, would 
meet the requirements of the case. The saving effected thereby 
might be more than sufficient to cover the losses in converting from 
mechanical to electrical energy, transmitting from power house to 
locomotive, and converting back again. Moreover, advantage could 
be taken of the existence of the central station to supply power for 
other purposes, and thus to improve the load factor and decrease the 
capital charges. In the majority of cases, probably, the same end 
would be attained by driving the electric locomotives from a power 
station already in existence. Again, to pursue this policy to its 
logical conclusion, a greater saving can invariably be made by pur- 
chasing electrical energy from a large power supply company where 
such exists. 

The author has not been able to discover any recorded results of 
ithe performance of steam shunting locomotives given in a form that 
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A | B [| с | D E Е G. 
——= Average | Average | | Average 
(over (over | For 1909. | For 1909. (over | For 1909. | For 1909. 
3 years). | 2 years). | 5 years). 
"Total number of engines................. ccce eese nenne | 2 | 2 2 | 5 | 11 4 16 
Average number of engines in daily use ........................... 1} 1 1 | 3} 7} 3 14 
(Gross ton-miles M 171,100 | 188,000 | 248,000 , 1,780,000 | 3,620,000 | 6,250,000 | 7,610,000 
Cost of сове TETTE £231 £155 £145 > £1,130 £2,470 £1,495 £2,765 
Cost of зуайег_....................... m 30 12 12 80 130 105 145 
-Cost of wages (lighting up, standing-by, cleaning and driving) 335 370 223 | 1,550 2,788 1,040 3,905 
Cost of stores and repairs ......................... иначе зи eene 223 99 158 . 500 906 1,370 4,115 
Depreciation at 4 рег cent... 96 96 90 | 240 598 | 192 768 
Total eost регалии | £921 | £132 £034 | £3,500 . £6,822 | £4,202 | £11,698 
Cost of fuel* per ton-mile .......... erento 0-4004. | 0-240d. | 01634. | 0-174d. ` 0-1834. | O-004d. | 0-1004 
Cost of fuel per brake horse-pover-hour ........................... 9-95d. 5-97d. 42d. | 4334. ' 44d. | 1544. 2.584. 


coal and water. 
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| admits of a fair comparison with what can be done by any other kind 

| of motive power. He, however, compares the fuel costs of a non- 
condensing locomotive engine with the performance of a medium- 
sized turbo-generator, and then discusses the consumption of elec- 
trical energy per ton-mile and analyses it into its various consti- 
tuents, a number of diagrams being given in this connection. 

Repairs and Henewals.—Compared with street-tramway con- 
ditions, shunting conditions are less hard on the electrical equipment, 
as the motors, being further removed from the ground, are not 
exposed to the same extent to mud and wet; neither, as regards 
comparison with heavy suburban railway services, do the motors and 
other parta get covered with brake dust, which on underground rail- 
ways especially is found to be a source of trouble. Judging from the 
very extensive experience derived from the use of similar electrical 
apparatus in other fields, it should be perfectly satisfactory for the 
work under consideration. 

From a review of figures stated by Mr. Aspinall, Mr. Joshua Shaw 
and Mr. F. W. Carter it can be stated with some assurance that the 
maintenance of electric locomotives used for shunting work should 
not exceed from £20 to £50 per annum ; also £30 per annum has been 

| taken as an average figure to cover the cost of line and track equip- 
. ment maintenance per single-track mile. 

That electrical operation for this class of work has a beneficial effect 
on the life of the track rails is unquestionable ; the ability of the elec- 
tric locomotive, with its shorter wheel base, to negotiate sharp curves, 
reduces the wear and tear on points and crossings, while its lower 

' rolling weight per axle is generally of advantage to the permanent 
| way. Its better starting torque also reduces slipping at the driving 
| wheels when starting under load. 

| Superintendence and Шајез. — Аз regards superintendence, the 
| charges now allocated to steam locomotive operation will not be 
| materially altered; much less supervision is required to keep an 
equivalent number of electric locomotives in working order, but, on 
the other hand, there is à responsibility for the maintenance of the 
; overhead and track equipment to be assumed by someone. 

| The amount to be paid annually in wages for driving the electric 
| locomotives should be somewhat reduced compared with the cost of 
| driving а number of steam locomotives performing the same service, 
| 


owing to the duties being very simple; moreover, аз shown above, 

four electric locomotives could be taken as the equal of five steam 
! locomotives (there would thus be а saving of one shift of men for 
every five steam locomotives displaced). 

Comparative Estimates. —Taking the seven cases set out in Table IL, 
the author next gives in a table а comparison of the operation of the 
shunting work in question by electric locomotives. 

The cost per ton-mile and the annual saving by electrification for 
the seven cases considered are shown to be :— 


| 

UNT RN VEN GAME ET PERLE у ee 

0-75d. | 0-654. . 0-44d. En 0-305d. | 0-112а. | 0-26d. 
£413 | £246 #202 | £1,272 | £2,454 | £1443 | £3,887 


Depreciation is allowed at the rate of 4 per cent. per annum on 
both the steam and electrical equipment, although the latter has per- 
haps some advantage in this respect. Interest at the rate of 5 per 
cent. per annum has also been charged on the cost of electrification, 
after deducting the scrap value of the steam locomotives. 

Special Mining Couditions.—The great desideratum in mining 1s 
safety, and any system which on the whole tends to increase, in any 
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degree, the present risks is inadmissible, It may be taken for granted 
that the employment. of electric accumulators would not introduce 
any new danger; on the contrary, traffic conditions in this respect 
would be improved, in that the driver has complete control over his 
work, and, by the light which can be readily provided, is better en- 
abled to see what he is doing. Braking will be moro efficient than 
with rope or horse haulage, resulting in fewer runs way tubs—a fre- 
quent source of accident in mines. "The principal disadventege of 
the accumulator method of traction is its cost, but this is permissible 
where horse haulage is the onlv alternative. 

Аз regards the overhead trolley system, the restrictions practically 
limit its application to metalliferous mines where the seams are 9 ft. 
or more in thickness. In the Cleveland Lron Mines there is, as a rule, 


plenty of headroom and a sufficiently sound roof to which overhead 
conductors could be attached. Under such conditions there ean be 
no objection to the use of bare conductors, provided the voltage does 


not exceed 250 and the work is carried out in a proper manner. The 
wire can, if thought necessary, be guarded by boards fixed alongside. 
One important advantage this system has is the facility which it offers 
for the complete lighting of the whole of the workings. 


Аз regards locomotive capacity, an engine capable of drawing two 
loaded trucks up a grade of l in 14 at à speed of 3 miles per hour 
should be suitable except for the main roads. This specification can 


be met by an accumulator locomotive of convenient dimensions and 
weighing not more than 3} tons. 


y Built with 15 in. wheels and a 
wheel base of 2 ft. 9in., it would operate quite well on a 2 ft. 6 in. 


gauge around the sharpest curves and over any track suitable for 
horse traffic. It could also be fitted with collector gear, which would 
enable it to run over any eleetrically equipped track and to replenish 
its batteries while doing so. А two-motor equipment of standard 
type is proposed, the regulation being "series parallel" with one 
controler. А form of hand brake capable of holding back any 
number of tubs on any grade up which the locomotive could pull them 
would be fitted. The accumulator battery has a capacity of 16 kw.- 
hours and is capable of discharging at the rate of 14 H.P. for one hour 
or of 7 H.P. for three hours, This capacity would enable it to handle 
100 ton-miles per shift with a sufficient margin. 

For roads equipped with trolley wires and over which there is a 
considerable traflic. a heavier engine, sav one of 6 tons, could be used 
with advantage; this size, if provided with а motor capable of slipping 
its wheels, would easily start and haul a set of six loaded tubs up a 
grade of 1 in 20 at 4 or 5 miles per hour. With suitable motor 
capacity the draw-bar pull of any locomotive deriving its power direct 
from a central station is proportional to its weight, so that the size of 
engine required for any particular work can be readily determined. 

The collector gear proposed consists cf a trolley arm, identical with 
that used on street tramways, instead cf the sliding bow attachment 
recommended for general yard shunting. ‘There is not room for the 
latter underground, nor is the trolley at the seme relative disadvan- 
tage that it would be for above-ground use, as it is within easy reach 
of the driver, and can thus be more readily controlled. 

The insulated conductors would be suspended from the roof timbers 
or road-sides. Solid copper wire cf 0-10 sq. in. scetion is suggested 
ag à convenient size of conductor. With this section at 250 volts 
sufficient power could be economically transmitted a distance of from 
a mile to a mile and a quarter, radially, from any distribution point. 
Distribution points would be situated in-bye to suit the geographical 
formation of the mine, and be fed from high-tension three-phase 
distribution mains through small motor-generators. The high- 
tension mains could also be used to convey power for pumping and 
ventilation, 

As regards costs, the author has heen favoured with details of the 
existing costs at some of the Cleveland mines, and has been enabled 
to examine the working conditions at these mines. ln one case, 
which will serve for the purpose of illustration, horse haulage involves 
an annual expenditure, when everything is included, of almost exactly 
£10,000 perannum. The output of stone is a little over half a million 
tons per annum, and the average length of haul about a quarter of a 
mile. The total ton-miles (Inclusive of tare and empties) works out 
at 320.000 per annum, each horse doing on an aver. 
per shift. 


что 16 ton-miles 
Estimating on а very moderate bests a locomotive should 


be able to do the work of two horses in collecting end distributing at 
the face. end of tour horses in heuling slong sidings and branch roeds. 
Allowing a battery cthetoncy of 50 per eat. ead 25 рог cent. for the 
cost of battery maintenance, the totel of the ennual charges, inelud- 
ing interest end depreciation on new capital, assuming the whole of 
the work to be done by accumulator locomotives, should not amount 
to over 66.200. With the trolley system in use glong the secondary 
roads and zecumulators only on the locomotives at the бсо, there 
would be a still greater saving. 


e: 


The success ot wecumuletor traction depends mains upon the cost 
"n . p ` ET : Е , |, Ad eg TO a . . 
of battery rene wols; df, as accumulator manufacturers cleim, this 


will not, all things included, exceed 25 per cent. of the first cost per 
annum, then a strong case can be made out for accumuletor loco- 
motives. The weight of the battery is not for this purpose a disad- 
vantage as weight has to be provided to get sufficient adhesion. In 
Germany a large number of accumulator engines are in use for mining 
work, and in the United States a remarkable degree of success has 
been obtained with accumulator vehicles, used as delivery vans and 
the like. 

It is difficult to make a fair comparison between electric locomo- 


tive haulage and rope haulage, and the author has not had sufficient 
time at his disposal to deal properly with the matter. In general, 


however, rope haulage is fairly economical under steady loads on 
straight track ; it cannot, however, handle fluctuating loads so well, 
nor does it admit of extension to branch roads and sidings without 
greatly increased wear and tear on longer ropes, or the provisiou of 
additional winding gear. 

The accumulator method of electrical propulsion will. no doubt, 
appeal more strongly to mines managers than the trollev system. and 
until some experience has been gained with locomotives of the former 
type and a further stage of development reached in electrical matters, 
it is unlikely that the overhead trolley system will come into general 
use, elthough it has met witha very extended application in American 
and German mines. 

From а humane point of view there is also something to be said for 
mechanical as against horse haulage. and the removal of the horses 
should improve the sanitary conditions of the mines somewhat. 
Electrical operation has also an advantage in that it facilitates the 


lighting arrangements, and, further, there seems no good reason why, 


where locomotives are available, the miners should not ride to and 
from the face and so be saved a certain amount of time and exertion. 

Examples of Electrical Shunting.—Yhe North-Eastern Railway Co. 
have had two 56-ton locomotives in use at Newcastle handling their 
quavside goods {га Ме for the past six vears. These engines аге 
individually capable of starting а 150-ton train on a grade of lin 27 
and of hauling it on this grade at 10 miles per hour ; they operate on 
track part of which is fitted with third-rail and part with overhead 


Wires. 


The Немой Collieries have six locomotives in use and 7 miles 
of track electrified ; two other locomotives and the equipment o 
8 miles of additional track are on order. 

The Neweastle-upon-Tvne Electric Supply Co. and the Cleveland 
& Durham E'ectric Power Co. have locomctives for coal and ash 
trafhe et their principal power st»tions. | 

The Consett Iron Co. at their Chopwel Colliery operate electric 
locomotives over 21 miles of track, the maximum gradient of which 
is l м 24 and the average 1 in 47; the locomotives are 14 tons W 
weight and haul a train of 36 tubs on a 2 ft. 2 in. gauge. 

The Oekbank Oil Co. at Mid-Calder have two Иов engines ru- 


ning on a 2 ft. 6 in. gauge track and hauling some 600 tons of shale 
* = Е us 


per day a distance of 2 miles. 


А considerable number of powerful accumulator locomotives are 
in use for shunting purposes on the Prussian and Belgian railways 


Summary.—Perhaps the most striking outeome of this invest 
tion is the indication it gives of the very small amount of useful work 
performed by steam engines in shunting operations, For instante 
in the case of the Newport Works, it can be readily shown that the 
equivalent of the full amount of useful work done by the seven stoam 
locomotives during the busiest 24 hours of the week, including th 
required to move themselves about, can be given out by any ene a 
the comparatively small generators (1.220 kw.) at the waste heat 
power stations at these same works in 20 minutes. | 

In addition to the saving on fuel, there is а further large saving“ 
locomotive repairs and renewals. Perhaps as good a case has 0 
been made out in this respeet for electrical driving as on its um 
it is entitled to. Then, again, as regards the ease of operation in 
simplicity, too much cannot be said in favour of the electrical machi 
A further advant»ge of the electrie locomotive is that the driver | 
a clear view of his work, fore and aft. and so can more readily ^ 
collision, and, what is more important, accident to workmen. > 
night. too, very much more work can be done by the aid of the a 
ful heed lamps with which cach engine is fitted. while the QUIE ў 
incidental to shunting operetions are reduced. There is also e 
thing to be geined by reducing the output of smoke aud steam 1? Ms 
yards and thickly populated districts. 


Large Hydrc-Electri Plant in Brazil.—Accordis i 
the " Klectrical Review and Western Electrician” a у 
has been let for the exploitacion of the Paulo Alfonso p toe 
the River San Francisco. At first 260,000 kw. wt ui in 
loped, though the final capacity of che plant will be LODD > 
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THE DETERMINATION OF SYNCHRONOUS AND 
ASYNCHRONOUS REACTANCE. 


BY J. REZELMAN. 


Swnmary.—The action of the rotor of a synchronous alternator with 
respect to the stator is, in part, of a single phase and, in part, of a 
polyphase nature. The article deals with the reactance under various 
conditions of speed, &c., of the various possible combinations of single 
and polyphase stators and rotors; the polyphase stator with single- 
phase rotor is in particular interesting. Machines with non-salient 
poles only are considered, 


Introduction.—In every alternating-current electrical instal- 
Jation there are, in addition to the main currents of normal 
frequency, supplementary currents of the same frequency and 
others. Supplementary currents of normal frequency are pro- 
duced between synchronous machines : 


1. By over or under excitation of the one relatively to the 
other, 

2. By a difference in the irregularity of their speeds. 

The circulating currents of higher frequency are due to har- 
monics in the E.M.F. curves, or to disturbances on the system 
produced by variation in the load, short circuit, &c. 

For the currents of normal frequency the total synchronous 
reactance, direct and transversal, must be considered, and for 


the currents of higher frequency the total asynchronous impe- 
dance. 


Generalities.—It is true that the rotor of a synchronous alter- 
nator has a single phase winding; yet owing to the presence of 
masses of metal forming secondary circuits, its action with 
respect to the stator is of the nature part single, part polyphase, 
or mixed (that is to say, а mean between the two). 

Let us establish the approximate diagrams of such a machine 
with non-salient poles, acting as an induction, that is to say, 
ап asynchronous motor. 

Let 

E,— voltage per phase applied to stator, 
Rs=reactance of main magnetic circuit, 
R,=reactance of magnetic leakage circuit of stator, 
R,—R,-R, 

В, —reactance of magnetic leakage circuit of rotor, in terms 

of the stator, 

В.=В,+К,. 

I, = magnetising current, 

I, = light load current, 

I, = сштеп on short-circuit, 

I,— stator current, 

I, — rotor current. 


A. Stator polyphase, rotor polyphase.—At synchronism the 
current on light load is 


I, = | = E,/(R; +R,) = E,/R,, 
and at standstill the short-current is 
Ls T E,/(R,- R7) ж ЕК... 


For an intermediate speed it is known that the primary сиг- 
vent L, with its lag 4, is determined by the circle diagram 
I. (Fig. 1) (the resistance of the wind- 
ings is assumed to be negligible). 

When the rotor is driven round in the 
direction of the rotating field at а speed 
above synchronism, the stator acts as a 
generator, following the continuation of 
the circle; and when the rotor is driven 
round in the opposite direction to the 
rotating field, the machine acts as а 
choking coil, the reactance of which is 
constant, independent of the speed, and 
equal to В... The total unpedance has then the limiting 
values of R, and Re. 


"i By placing an ohmic resistance r, in series with the stator 
е current on light load becomes 


Ll v Е, JR? F rè, 


and the short circuit current 
Ls = E,/ J R. + re ; 


p 
ofr >- 


Fic. 1. 


алыл» 
am 


however, the primary current I, still follows the primitive circle 
Ls 
2. By introducing an ohmic resistance r, (reduced in terms 
of the stator winding) into the rotor circuit, the light-load cur- 
rent is not altered :— 


L = L ый E/R., 

and the current on short circuit takes, as above, the value, 
L= Le —E,/ V Retr; 

the primary current still follows the same circle. 


3. By placing a choking coil of reactance, R’,, in series with 
the stator, the light load current becomes 


I, — E,/(R., 4- R'), 


and the current on short circuit 


Le — E, (R,, +R',). 


The primary current with its lag p, is determined in the 
same manner, but by the circle І. (Fig. 1). The diagram is 
the same as if the supplementary reactance were part of the 
reactance of the stator winding itself. 

4. By introducing a reactance into the rotor circuit, the light 
load current retains its value, | 


I, —I,— E,/R,, 
and the short circuit current takes, as above, the value 
La E Е, В..+ К, =I 


when R’,, reduced in terms of the stator winding, is equal to R’,. 

The light load current is then a little higher; otherwise the 
diagram is identical with the preceding one with the choking 
coil connected in the stator circuit. 


B. Stator single-phase, rotor polyphase.—From the above it 
follows that to demonstrate that the circle diagram holds for this 
machine, it is simply necessary to show that the single-phase 
motor with polyphase rotor acts in reality as а polyphase 
motor with a choking coil in series with the stator. 

To effect this we replace the single-phase winding by two 
equal polyphase windings, connected in series but in opposite 
directions. The current having the same intensity 1n the two 
windings at every instant, two rotating M.M.F.s are produced 
equal in magnitude, but rotating in opposite directions. The 
two rotating fields which are set up act upon the rotor as an 
alternating field, and their combined action will be the same 
since the resultant field attains the same maximum value. To 
obtain this equality let us see how the winding of such a 
machine can be realised. 

(a) Take the case of a stator with r slots per pole, of which 
r[2 slots are wound single phase with s, conductors ; when а cur- 
rent of R.M.S. value I, is passed through the winding the maxi- 
mum value of the M.M.F. produced will be 


cca? 


r 
2 

Replace this single-phase winding by two two-phase windings, 
in which each of the r slots per pole contains s', conductors 
per winding (2s’, conductors per slot). | 

(b) In connecting the phases of the windings occupying the 
same slots in series, the first will be connected in the same sense, 
the others in the opposite sense. 

The maximum value of the M.M.F. produced will be 


xs,xlLy2 


T Е? ES 
2x 98 nl, /2=rs',1, \' 2° 


To obtain the same action it is necessary that s’,=} of s,; in 
fact the M.M.F.s of the opposed phases counteract each other 
directly, and the other two remaining phases constitute quite 
simply a single phase winding identical to (a). 

(c) By connecting the displaced phases in series, the maxi- 
mum value of the M.M.F. produced will be 


r yu 
/ 2 x 5s, T, 4/2. 


a 
& ` 5 А Й n 
To obtain the same action it is necessary here that «==; м 
A éd 


D 
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Let us verify the E.M.F.s produced, the resulting flux having 
the same value » in the three cases: 


T 
(а) E,-Kx5xs, xexe х 10“. 
5 T Ф 
(с) Е’, = V 2K’ х 9 X8, XOX 9 х 10“, 
per pliase 


9 


—Kxrxs,x xt Y x 107", 
The volt-amperes absorbed will be: 
(а) EI,—-Kx 3X5. хехФх 10 x I, 
(с) 2E,1,-2x K'*rxs',xcxe*x vi x 107" x I,. 
In order that the У.А. shall be the same it is necessary that 


r /2 
Kx,xs,x cxex 1051,—9K' x rx s',xcxex aX 10-*1,. 
А - : 8. S. | "^ 
and since K=K’, it follows that 87 m whence s', — 72 98 
obtained above. 


It follows that the reactance per pliase of the main magnetic 
circuit of the two windings in series will be one-half of that of the 
single-phase winding. То have the same reactance it is neces- 
sary to employ 4/2 x s',— s, conductors per slot, and to apply 
a voltage per phase equal to Е’, /2— E, —that of the single- 
phase winding. 


Thus the reactance per phase of each of the two windings 18 
then one-half of that of the single-phase winding. 


REMO UL 
аат 


ИЕ 


ааа 
-WCO 500 0 500 R. 


РМ. +1000 
Fic. 2.—175 н.р. Motor, 3,009 Vots, 50a, 750 REvs. PER MIN., WITH 
Воток OPEN. 


Voltage between rings on rotor, the stator being magnetis d single-phase, two phases in 
ser.er, pressure being 950 volts, 25 ay, 


It follows from reasonings (b) and (c) that a single-phase 
winding can be replaced by two two-phase windings connected 
in series, the reactance per phase of the two windings in series 
being the same as that of the single-phase winding. 

Let us now determine how this machine with the special 
equivalent winding operates. Assume the rotor to be ореп- 
circuited and driven at the speed of synchronism-rF 2, it rotates 
then in the same sense as the one field and in the opposite 
sense to the other. 

The field which rotates with the velocity +v does not pro- 
duce any induction in it, but the one rotating with the speed 
—v produces ап E.M.F. corresponding to the relative speed of 
2v, and hence of frequency equal to twice the normal (Fig. 2). 

When the rotor circuit 13 closed, the latter, together with the 
winding I of the stator, constitutes а polvphase motor the 
rotor of which rotates at synchronous speed, and with winding 
II it constitutes а polyphase motor the primary field of which 
rotates in the opposite direction to the rotor. 


At standstill, I and. II both represent a polyphase motor 
on short circuit (rotor fixed). р 

It follows then, that I operates as a polyphase motor between 
the limits 4- € and 0, whilst IE is only a simply choking coil with 
constant reactance. 

The windings I and II being connected in series, we can say 
that the single-phase motor acts like а polyphase motor having 
a choking coil in series with the stator. 


By denoting the various reactances corresponding to each of | 


. б 0 Li 1 К, E } 
the windings by 4; 9 and усуе have, 
od 


2 


1. For the magnetising current, 
I E, E, 
== ~ жа , 
" 2(R2) В, 
T Serge. adi 
the voltage for each one of the windings in series will be —. 
2. For the current on light load 


К, В, В, В, В. 
I,=E,/ en 2+) =-Е,(5 T 9 ), 


В, e 
the voltage across I will be I,x-4 and across II it will be 
E 

ә 
9. For the current on short circuit, 


I -EJ2 (S S) - EJR. 


the voltage for each phase will again be the same, ie., * 


The rotor constitutes a common secondary to the windings 
I and II; I induces a current 1, in it, displaced with respect 
to the primary current and varying in amount according to 


the circle diagram ; II induces a current І, proportional and 
opposed to the primary current. 


Lx 


The resulting current in the rotor is I,— /1,?--I,,?. Since 
І, and І, are of different frequencies. 


This explains at once the reason that the slip of a single- 


phase motor is not, as with a polyphase motor, determined br 
the total losses in the rotor; it is only the losses corresponding 
to I> which come into consideration. 


(С) Stator polyphase, rotor single phase.— By replacing, as in 
the preceding paragraph, the single-phase winding of the rotor 
by two polyphase windings, we find in a fairly simple manner 
that the fundamental diagram of this machine is still a circle. 

Consider what takes place at various speeds. 

(а) On light load at speed v.—The rotor rotates in synchronism 
with the primary field, hence there is no E.M.F. produced in 
its windings; the stator consumes the light load current 


I, —I,-— E,/R,. 
(b) On load with a speed v, taken between v and 5—The rotor 


slips relatively to the primary field, there is thus an EMF. 
and corresponding currents produced in its windings having 
frequency с. The currents in winding I produce a field 
rotating in respect to, and in the same direction as the rotor, 


| (o — ^s 
the actual speed being v x — {ох —!=y=constant, that 


is to say, the same speed as the primary field with respect to 
the stator. 


The currents in the winding IE produce a field which rotates 
relatively to the rotor, but in an opposite direction toit; this field 


— е 9 со 
thus rotates at a speed of ex к ш Ауу M01 вы. ) 
. С ^u ДУ, 
relatively to the stator. 


"ince the speed of field II with respect to the stator decreases 
twice as quickly as the slip of the rotor, the field will be fixed 
in space at half speed v/2. Below this speed the field Ш will 
rotate in à negative direction with respect to the stator. When 
the speed of the rotor varies from v to v/2, the frequency of the 
E.M.F.s induced by field II in the stator windings will vary 
from «o to 0, and for speeds from v/2 to 0 the frequency of the 
E.M.F.s will increase again from 0 to œ. These E.M.F.s рт" 
duce currents in the stator windings which complete their ar 
cuits by means of the distributing network. 

The combined value of the ohmic resistance and reactance 
of the generators and motors operating in parallel across the 
mains is in general negligible in comparison with that of the 
motor; we can then consider that the stator winding constitute 


a short-circuited secondary, so far as the rotor winding Hs 
concerned.* 


| * This depends upon the importance of the motor relatively to the 
network. 
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We therefore conclude that the machine with polyphase 
stator and single phase rotor is similar in action to two poly- 
phase motors, the rotors of which, fixed to the same shaft, are 
coupled in cascade in such a manner that the field of I rotates 
in the opposite direction to that of II (Fig. 3). 


[4 
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The table below shows the frequencies of the currents pro- 
duced in the stator and rotor at various speeds. 


Slip of the - Frequency | Frequency ofthe Electrical slip of 
rotor R with ОЁ the current current produced . the stator winding 
respect to the) produced in by rotor winding ; S (S') with respect 


——S ————а 


picar field | windings I | П in the winding | to the field of the 
of the stator S, and II of the S (S') of the rotor winding II, 
percent. | rotor. stator. per cent. 
10 5 49 800 
2 | 10 30 300 |, 
30 15 20 135 
38*8 1076092 16:65 100 
40 20 10 90 lo 
50 ug 0 0 | 
60 | 50 10 45-8) 
70 55 20 57 
80 40 30 75 P 
90 | 45 4) 89 | 
100 | 50 | 50 ! 100 J 


The last column shows that the winding II of the rotor 
behaves :— 

l. For a slip between 0 and 33:3 per cent. as a choking coil. 

2. For a slip between 33:3 per cent. and 50 per cent. as an 
asynchronous generator. 


3. For a slip between 50 per cent. and 100 per cent. as an 
asynchronous motor. 
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The rotor winding I constitutes for all slips from 0 to 100 
per ceat. the secondary of an asynchronous motor, of which the 


stator winding S is the primary: it follows then that the whole 
machine operates :— 


9t 


4: аза polyphase asynchronous motor, with 
à reactance coil П in the rotor circuit. 


2. В тее г И 
"m MEI ^ uf zv a 
ты and 5 аз an asynchronous generator IT, having 


a choking coil S in series with the stator. 


1. Between v and 


hM CE E CMM C cc C RR a a a ыалын 


v ; 
3. Between 9 and 0, as an asynchronous motor II, having 


also a choking coil S in series with the stator. 

In fact, it is well known that an asynchronous motor, with 
windings of small ohmic resistance, represents, for a slip well 
in excess of 33 per cent., a choking coil of approximately con- 
stant reactance of the same value as that of the motor at 
standstill. 

It follows at once that for each of the three regions of speed 
1, 2 and 3, the diagram will be a half-circle (Fig. 4). 

The currents taken by the motor at the various characteristic 
speeds are :— 


1. At speed v: I,=1,=E,/R,. | 


9 
2. At speed 3 Г„=Е,/ C. +7) —-EJ/L5R.,. 
V у К, В, К, 
3. At speed 9* Г, = Е, / (RR t9 = 9 
Ree К, 
ТЄ +У+В,). 


В, 
2 


The reactance of the first machine (stator with winding I of 
rotor as secondary) remains whole, whilst that of the second 
(winding II of the rotor with the stator as secondary) is halved. 
The current twice attains a maximum value I',, and Т. The 
voltages are composed as follows. 


4, At speed 0: I,, — E,/ (В,+В,+ +) = E,/1:5R.... 
9 с 


Оп the first machine. - | On the second machine. 
1. I; Ro = E.. Zero. 
2. ГВ, Ry) Ss x Re 1E, г. Ке p) sx Bee iE, 
2 2 s 2 
' ГА К Е 
5. I',(Re +В,) =Гох В... (5 +272) 
4. LB, By) =Toex Re —4E, — | Le (7 + Н”) 3p Bez Е, 


The stator winding constitutes at the same time the primary 
circuit of the first machine and the secondary circuit of the 
second: currents of different frequencies are therefore pro- 
duced, and a hot wireammeter will indicate the effective value 
of the resultant current, equal to the square root of the sum 
of the squares of the individual currents. | 

It is not the same with а wattmeter placed in the stator 
circuit; this indicates but little more than the power corre- 
sponding to the main watt current, since the voltage producing 
the secondary currents is very feeble. 

It follows, therefore, that it is necessary to separate the two 
currents in order to find by experiment the real power factor 
of the main current. For this purpose it suffices to know that 
the secondary current produced in the stator is approximately 
one-half of the primary current; the main current is, there- 


fore, —, ————— = 0:9 x the current measured on test. 
J/12-- 0:5? | 

The circle diagram of the main currents is thus fixed by 
taking 0:9 of the limiting. currents, that is to say, 0°9xI., 
and 0'9 х1. Similarly, the diagram of the resultant currents 
in the stator can be easily constructed from the fundamental 
circle; the diagram is then obtained in an oval form, as 
shown in Fig. 5. 

It can readily be understood that the amperemeter should 
oscillate in the neighbourhood of synchronism at half and full 
speed, for then the frequency of the secondary currents in 
the stator is very small, corresponding to the slip. It should 
still further be remembered that ohmic resistance in the rotor 
completely alters the form of the diagram, the explanation 
of which can be seen above from paragraph А, sections (1) 
and (2).* | 
(To be concluded.) 


* The analysis which we have just made also gives us all the elements 
necessary to establish the exact vector diagram ; it is sufficient to con- 
sider the different regions of speed to obtain a continuous and com plete 
diagram. We must be content with the above explanation without 
going at greater length into the matter. 
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ELECTRIC TIN SMELTING. 
ВУ J. HARDEN. 


Summary.—Very little is known, outside a limited circle, of tin- 
smelting. The author, after describing the smelting of tin in the rever- 
batory furnace, gives particulars of an extensive series of tests he has 
carried out, using an electric process. This method offers considerable 
advantages; and he shows that it deserves consideration where electric 
power is cheap. 


Very little has as yet been said or published on the subject of elec- 
tric tin smelting : all that has been done so far in this respect seems 
to refer to the de-tinning of tin-plate. Occasional references 
to electric tin smelting may have appeared from time to time, but the 
writer has not been able to find any literature on the subject worth 
referring to, though this may be due to lack of opportunity. 

Even the smelting of tin in the orthodox way—by means of the 
reverbatory or the shaft furnace—is but scantily mentioned in text- 
books, &c., and very little is generally known about tin metallurgy 
outside the circle of those directly interested in the subject. It may 
therefore be of interest to metallurgists to learn that electric tin-smelt- 
ing was carried out on a large scale as a commercial experiment in 
Cornwall during last summer (1910) in a plant designed by the author, 
the Grondal Kjellin Co., of London, being consulting engineers. 

A brief report is here given of the work carried out, together with 
a few general remarks on tin smelting ; these remarks are, of course. 
not intended to cover the whole scope of the subject. 


Cornish Tin Smelting.—Tin smelting in the reverbatory furnace 
has been carried out in Cornwall since time immemorial, and the metal- 
lurgy of that process is, in a broad sense, very simple, though to make 
it efficient requires à good deal of attention to minor technical details, 
and long practice. Broadly speaking, the method is this:— 

The tin ore, chiefly consisting of tin oxide (SnQ,), as mined in 
Cornwall, is dressed in streams or on tables at the mines so as to 
contain about 63 to 64 per cent. of tin. The ore is delivered in bags 
of about 3 ewt. each, in the form of a dense, red-brown, moist powder, 
ground fairly fine, say about 15 to 20 mesh. After allowing the ore 
to dry for some little time, depending upon the moisture, which may 
vary from 7 to I5 per cent., it is mixed with the reducing agent, a low 
grade anthracite called “ culm,” which contains a considerable quan- 
titv of slaty clay or aluminium-magnesium silicate, &c. 

The quantity of culm to be used depends to a certain extent 
upon the character of the ore. А single оге is rarely used ; indeed, 
the proper blending of different ores is one of the principal factors 
in producing an efficient melt. Bolivian or Straits tin ore is very 
often mixed with Cornish ore. Generally, about 20 to 25 per cent. 
of culm is used ; for the first charges no other flux is added. It is 
customary to build a furnace so as to take a charge of 3 to 4 tons of 
ore and about $ of a ton of culm, some of the culm acting as fuel. А 
quantity of the ore is mixed with culm in various proportions and 
melted in a test crucible of graphite so as to ascertain the best yield. 

It is essential to conduct the smelt so that the temperature is raised 
gradually, especially if the ore is of a silicious nature, because if the 
temperature rises too briskly. tin silicate and silicides will be formed ; 
these go into the slag directly, causing а great loss. Also volatilisa- 
tion must be guarded against, as the metal is comparatively very vola- 
tile. In very modern plants a condensing chamber is used to recover 
the losses. The charge is frequently turned over with iron rakes, so 
as to ensure an even distribution of the heat. In some plants a 
quantity of scrap iron is added to the charge before the melt is finished 
in order to cause impurities to be taken up by the iron rich slag 
formed. 

The melt is finished after 6 to 8 hours, when the taphole is opened 
and the metal and slag are run off together into a hemispherical cast- 
iron pan, which is often provided with a special heating arrangement. 
Each pan will hold 4 to 5 tons of metal. The slag floats on the sur- 
face of the metal and is run off in iron boxes to solidify, 

The first slag is generally rather rich in tint: it may sometimes 
contain 14 to 16 per cent. of tin in various combinations. It is there- 
fore frequently used as an admixture to a subsequent smelt, or may 
be treated separately for tin. The final slag is said to contain about 
6 to 7 per cent. of tin, and is therefore sometimes smelted together 
with lead refuse for solder tin. In more recent plants, however, the 
slag contains only 2-5 to 3 per cent. of tin. 

The crude tin as first obtained is cast into large ingots, and still 
contains a considerable quantity of impurities. These ingots are 
placed on the sole of the reverbatory furnace and re-melted at slow 
heat and low temperature; this is the so-called liquation process. 
The pure tin is thereby run off and the impurities remain behind, 
forming the so-called “ hardhead," which mainly consists of an alloy 

of tin with sulphides and arsenides of iron. The percentage of tin 
varies somewhat, but is always considerable, and this “ hardhead ” 


-—— = 


—— —--— -—— = — E 


is a source of trouble to the smelters. One of the objects of electric 
smelting was to try to eliminate, if possible. the formation of this 
undesirable “ hardhead," which is so difficult to treat separately. 


After the tin has been liquated it is collected in a large pan or 


refining pot, heated from underneath. This tin is usually about 
96 to 98 per cent. pure and still contains impurities of arsenie, tin 
sub-oxides, &c. For further purification so-called “ tossing `' and 
* boiling " are employed. The former consists in scooping the hot 
metal in thin broad streams through the air, whereby the impurities 
are oxidised and will float on the top. The “ boiling." which is more 
common, consists in immersing a raw piece of wood of large dimen- 
sions in the metal, vigorously stirring the latter. (Formerly it was 
believed that only wood from apple trees would serve the purpose.) 
A violent agitation sets in, oxidising the impurities. In modem 
plants dry steam and air are blown through the metal for the same 
purpose. 


A small sample ís ladled out from time to time and poured into 


the groove of the “ test stone," a porous, white sandstone. The 


behaviour of the solidifying metal, together with the fracture of the 


notched bar and the special sound of the “ tin crying,” tell the skilled 
smelter of the purity of his metal. Indeed, this test is so reliable 
that an experienced smelter can tell within 0-2 per cent the degree of 


purity of the tin. Refined tin should have 99-6 to 99-8 per cent. 


of tin. 


The refined tin is usually cast into 28 lb. ingots and branded with 


the trade mark, or else into strips 18 in. long and about } in. thick. 


Electric Tin Smelting.—At a first glance it would seem that the 
electric furnace would not adapt itself very well for the smelting of 
tin ore, since the temperature of the electric furnace would appear 
to be unnecessarily high for the reduction. and even injurious. How- 
ever, this assumption is quite erroneous. The reduction of stannous 
oxide by carbon requires a comparatively high temperature, espe: 
cially if а good separation from impurities is to be eflected. Besides, 
tin is readily volatile at this high temperature, and in a reverbatory 
furnace with its wide hearth, communicating directly with the smoke 


stack, or else in the tin-blast furnace where air is forced through the 


charge, this volatilised metal is almost altogether lost, if complicated 
condensing devices are not provided for. . 

All the above can to a large extent be avoided with the electne 
furnace, if properly designed. Another feature is that the formation 
of ** hardhead ” can be greatly reduced if the process is carefully con- 
ducted. Finally, if the cost of power is not too high, decided economy 
compared with the reverbatory furnace is quite possible, as the 
experiments have shown. 

As to the loss of tin in the slag, it has been conclusively proved that 
one can so conduct this operation that slags containing only 025 
per cent. of tin may be produced in one melt; but it appears to 
more economical so to conduct the process that a richer slag contain- 
ing, say, 14 to 16 per cent of tin may be produced, and to treat this 
richer slag while white hot in а second furnace, thereby considerably 
increasing the output. 


Theoretical Yield.—1f tin oxide, SnO,, is reduced by means af 
carbon, we may assume the ideal equation 


SnO, 4.C— 8n 4 CO,, 


but that at least two-thirds of the reaction at the outset takes place- 
according to the equation 
SnO, +2С= Sn + 2CO. | 

This is substantiated by the fact that а considerable quantity of н 
can be seen burning at the mouth of the furnace. A certain amoun 
of the CO will naturally serve as a reducer when passing through 
charge in the shaft, and it is of importance for reasons given previously 
by the author,* so to conduct the charge that the reaction set ans 
the second equation above is predominant, though it will ШААП 
possible to realise this to а greater extent than 50 per cent. um 
the packing of the charge in the shaft, owing to the weight and a“ Я 
size of the particles of ore, will prevent this to a certam extent. Я 
may therefore assume that under proper conditions, and after a 
hours’ run, the reactions set out in the two equations above ta 
place in equal proportions. , "— 

Heat Energy Required.— According to Thomsen and other i; 
tigators, 118 grammes of tin will yield 145,300 gramme calories : 
combustion into tin oxide. This amount of energy will n 
required for liberating 118 grammes of metallic tin. On a 
hand, the combustion of 12 grammes of carbon into CO, ers 
96.960 gramme calories ; and 24 grammes of carbon into 2CO эш 
(in round figures) 58.000 gramme calories. ling to the 

Assuming, therefore. that the reaction takes place accort oat 
first equation, the metal would require 474 kw.-hours, and | | » us 
ing to the second equation 855 kw.-hours. for 1 ton © rud = 

* Sce * Electrochemical and Metallurgical Industry," Vol. V ME 
p. 16. 
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Assuming an equal proportion of each reaction, we would therefore 
require 665 kw.-hours per ton of tin. 

In addition to this, a certain amount of energy is required for 
heating up the charge to the temperature of reaction. No actual 
measurements of the temperature in the furnace were taken, but 
judging from the appearance of the slag and the metal tapped, it 
may be safe to assume that the average temperature of the whole 
interior of the reactive ozone was about 1.400 to 1,600°С. 

Previous experiments have shown that to liquify one kilogramme 
of slag, such as that from the furnace, requires on the average 500 kg. 
calories, or about 0-6 kw.-hour. If we assume an average of 20 
per cent. of slag from ore (naturally depending largelv on the class 
of ore used) we would need 130 kw.-hours for the slag. 

The radiation losses through the furnace walls, electrodes and 
water-jackets are naturally of such nature that no accurate figures 
can be obtained, but it seems safe to assume this loss to be equal to 
that in the slag, or 130 kw.-hours, while the escaping gases in the 
furnace used for our experiment, left the furnace mouth at a tem- 
perature of about 800°C. The losses through this source may 
therefore be set at about 150 kw.-hours for each ton of tin. 

In summing up these items. we there find that in practice it should 
be possible to produce one ton of tin with an expenditure of power 
equal to :— 


For the peaetion оне 665 kw.-hours. 

FOr Bl ое ААН Mischa fete ЭН 130 5s 

Forpeeihie heat але 65 - 

For radiation losses ............................... 130 2 

For losses through gases ........................ 150 » 
И etes de Lb Aer 1,140 kw.-hours. 


— 


In the experiments carried out, this theoretical figure was not ob- 
tunable, as the furnace was too small, and also for other reasons 
given below, but a very fair result was obtained. 


Practical Tests.—At the request of Mr. A. F. Maclaren, of London. 
the author was asked to carry out some experiments on those lines 
late in 1909. Some difficulty was at first experienced in finding a 
suitable place for the preliminary trials on a laboratory scale, but 
early in 1910 Dr. Walmsley, of the Northampton Polytechnic Insti- 
tute, courteously permitted the tests to be made in the Electro- 
chemical Laboratory of the Institute. А furnace had been designed 
for 800 amperes and 50 volts alternating current, though only direct 
current of about 300 amperes and 100 volts was obtainable at the 
Institute. The direct current was particularly unsuitable for this 
class of work on account of the heating effect being greater at the 
positive electrode, which was fully borne out in the experiments. 
Also, electrolytic effects on the slag were to be reckoned with. In 
addition to this, the tests had to be carried out so as not to disturb 
the ordinary work of the laboratory ; this naturally affected the 
results. 

In spite of these difficulties, however, the following results were 
obtained. The furnace was built up in a manner somewhat resem- 
bling that designed by Harmet for iron-ore reduction. It was pro- 
vided with a bottom chamber of magnesite bricks, rammed with 
суете magnesite mortar, in the usual manner. А charging shaft 
rested on a vault or arch. The inner diameter of the hearth was 
about 5} in. and the total height about 14 т. Two inclined carbon 
rods, about 24 in. in diameter, were used as electrodes and reached 
into the centre of the hearth, about 21 т. from the bottom. No 
cooling jackets were used, though they would have been of great 
assistance, "The wear and tear of these electrodes, however, was so 
little, in spite of the primitive arrangement, that it could hardly 
be taken into account. This was also manifested during later 
experiments, 

In à preliminary heat, on Jan. 27. 1910. the charge consisted of :— 
Tin ore (about 63 per cent. of tin) 20 Ib., coke powder 5 lb.. flux 5 Ib. 
Of this only 121b. of ore was actually reduced. owing to lack of 
powder. Altogether about 40 kw.-hours were consumed, of which 
15 were used for heating up. and 25 for the reduction proper. The 
melt yielded 51 lb. of pure bar tin and 1] №. in the shape of shots, 
thus corresponding to about. 85:5 per cent. yield from the ore. The 
slag was very irregular, as only one taphole was provided, so that 
some metallic tin remained in the slag. The power expenditure 
therefore amounted to about 4 kw.-hours per pound of metal or 
8,960 kw.-hours per ton. Аз mentioned above. however, there was 
considerable loss of heat owing to the arrangement of the furnace. 

In the next trial, the slag from the first melt was used as a flux. 
This proved to be a disadvantage, as it required a much higher tem- 
perature to be remelted and the tephole froze very readily. In a 
subsequent test, 16 Ib. of ore were smelted, giving 61 lb. of pure bar 
tin and 2) lb. of shots, or a total of 91b. of metal, equal to about 
90 per cent. of the metal in the оге. The maximum power taken was 
8-4 kw.. and the total duration of the melt was 2 hours. The total 


power consumption, including heating up, was 19:2 kw.-hours, that 
is. 2-15 kw.-hours per pound, or about 4,300 kw.-hours per ton of 
meta). 

The tin obtained from the furnace proved to be well over 99 
per cent. pure: it contained very little iron and no arsenic. The 
slag veried in appearance; if the run was smooth, it flowed freely 
and showed a greyish glassy lustre. Three average samples of this 
proper slag were analysed and found to contain an average 0-5 per 
cent. of tin. ‘The stiff, black slag obtained in some melts contained, 
however, as much as 8 per cent. of tin. Thus, the best thermal 
efficiency obtained from this little furnace was about 25 per cent.,. 
while the metallurgical yield was as high as 90 per cent. 

А test for electrolytic recovery of the tin in the slag was also made. 
Some slag and refuse containing an appreciable amount of metal was 
fused with soda (which may be carried out at once, while the slag is 
hot) The product was readily soluble in water and could be electro- 
lysed direct, with iron plates as cathode. A good deposit of tin was 
obtained, though the efficiency was not very high. If, however, the 
oxide from the slag were converted into chloride of tin, the theo- 
retical power consumption would be about 1,820 kw.-hour per ton of 
metal. Assuming an efficiency of, say, only 50 рег cent., this recovery 
may be possible where the power price is low, with a rotating cathode 
and scrap tinplate аз anode. 

In view of the above promising metallurgical results, it was decided 
to carry on experiments on а very much larger scale, and on а com- 
mercial basis. A power supply of 100 kw. was secured and a suitable 
site acquired, where a galvanised iron building was erected, à tank. 
for cooling water was built and every facility provided for a con- 
clusive test. 

Electrical Equi pient.—Current was obtained from a Diesel engine 
plant. supplving power to a tin mine, and a condition was that no 
fluctuation should be caused which might endanger the regular 
working of the pumps in the mine. The supply was three-phase 
current at 50 cycles. and 650-575 volts. A Berry three-phase oil- 
cooled transformer was installed, and was supplied at 660 volts on 
the primary side, in star connection, with only a lightning arrester 
and a main switch on the line. The secondary side, whieh was also 
connected in star, with earthed neutral. had four tappings, capable of 
giving either 30. 40, 50 or 60 volts. The terminals ended in copper 


'bus-bars on a slate panel, provided with heavy copper screw plugs: 


for obtaining the desired combinations. Each phase on the second- 
ary side was provided with an ammeter, whilst a voltmeter with a 
chenge-over switch served for all three lines. The recording and 
indicating wattmeters were on the primary side. 

The 'bus-bars were connected to the furnace electrodes by means 
of four flexible cables of suitable size. arranged so as to give the least 
possible induction. As, however, the current was as high as 4,000. 
amperes, а certain decrease in power factor was inevitable, the: 
average power factor being about 0-90. During the whole test, no 


disturbance whatever was caused. The distance between the power: 


house and the smelting plant was about 600 yds. 
Furnace.—The furnace used was a shaft furnace of special design.. 


Owing to pending patent applications a detailed description of this, . 


as well as of the details of the actual smelting process employed, will 
have to be deferred to а later occasion when these matters have been 
settled. One of the principal features in an ordinary reverbatory tin 


furnace is that the metal, like mercury, will percolate into the lining: 


and brickwork in large quantities and remain lodged there until the 


furnace is broken up. In a large plant with a number of furnaces: 


this means the locking up of a considerable capital for a long period, 


which naturally is objectionable. This is successfully avoided in the- 


new design of the electric furnace, where only a minimum quantity of 


metal is retained. all the metal being drawn off as soon аз it is formed. 


Three electrodes of carbon, 8 in. x 8 in. square and 4 ft. 6 in. long. 


cooled by water-jackets were used. The electrodes were supported. 


by means of holders extending over half the electrodes, the : holders 
being raised as the ends were worn off. The holders were suspended 
Бу means of flexible steel rope, and worm-gear winches permitted of 
fine adjustment. | 35 

No direct are waa allowed to form. as this caused a great variation 
of the vield and the working of the furnace. The charge formed a 
cone-shaped heap in the hearth. covering the reaction zone, permit- 
ting the electrodes to '' burn free," forming a small space filled with 
incandescent gas round the ends, this acting as a resistance in which 
the reaction took place. This із, as is well known among furnace 
men, the onlv efficient way of working a furnace. 

Arrangements were made to prevent the escape of volatilised metal ; 
onlv about 0-5 per cent. or less of tin found its way out of the furnace. 


| Tapholes on different levels were provided for drawing off the metal 


and sleg separately. Sometimes the slaghole was frozen up with a 
hard slag crust. especially if the ore was rich in iron ; all this е 
into the slag. In that case a small auxiliary electrode was uscd for 
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burning the taphole open again. This could be done very easily, 
although it must be admitted that an oxy-acetylene jet would be 
even more handv. 

The Smelting Process.—At the start of each series of tests, which 
usuallv lasted 10 to 12 davs (there is no reason why the furnace 
should not be worked for months at a time), the empty furnace was 
warmed for about 4 to 6 hours by means of a small wood and coke 
fire; this was done to prevent cracks in the brickwork. In subse- 
quent melts, this could be almost entirely dispensed with, since the 
lining had properly set. A charge of about 14 kg. of culm for each 
100 kg. of ore. depending somewhat on the nature of the ore, was 
gradually filled in, while a current at 60 volts and of about 1,000 am- 
peres per phase was switched on. Аз soon as the reaction com- 
menced, the pressure was lowered gradually to the working condition 
of 40 volts and 2,500 amperes. This pressure and current were 
steadily maintained during the whole run. Only in the case of 


certain ores was a pressure of 30 volts used. 


The current fluctuated considerably at the beginning whilst the 
cold charge was being thrown in, but as soon as the electrode com- 
тепсей to burn free the fluctuations ceased. Within half an hour 
after the first charge the first tapping of metal could take place, 
while the first slag was drawn off after the furnace had been working 
for a couple of hours. The appearance of the slag rendered it pos- 
sible for the experienced eve to judge if the charge was of the right 
composition or not; if of a glass-like, dark brownish-green colour, 
and freely leaving the taphole, the charge was right ; if sluggish and 
light brown. it had to be altered. 

After a few hours run, certain re-agents were edded at regular 
intervals. This successfully prevented the formation of “ hard- 
head," causing the sulphides and arsenides of iron to enter into the 


‘slag instead of alloving with the tin. The result was that the metal 


as it left the taphole of the furnace was about 98 per cent. pure, if 
the right blend of ore, not too much contaminated with impurities, 
wasused. Inone test, ordinary Bolivian ore, with only 49-5 per cent. 
tin and about 15 per cent. of iron was smelted for about 10 days and 
yielded over 92 per cent. finally, and on some days even 97 per cent., 
of the metallic tin from the ore. "The liquid meta! was collected in 
the usual way in large pots of wrought-iron, heated from underneath 
and at the sides. By means of an air-pump, air was blown into the 
metal through a perforated iron pipe, the metal then being ladled 
into a second tank to set properly. With this simple operation, a 
metal of 99-75 per cent. purity, and even higher. wes obtained. This 
is well up to the commercia] standard. The meta! was then poured 
into ingots of about 28 lb. weight, branded and stored in the usual 
way. 

Output, Power Consumption and Loss in Slag.—These three factors 
were found to be in close relation to each other. It was found that 
a slag containing as low as 0-25 per cent. of metallic tin could easily 
be produced, but to do this in one operation proved to be less 
economical at the price charged for electric energv. The output 
was only about 6 to 8 cwt. per dav and the power consumption 
correspondingly high, or about 3.000 kw.-hour per ton of metal. 

Going to the other extreme, the operation could be conducted so 
that a slag containing 17 to 19 per cent. of tin was produced. In that 
case, the output increased to 1 ton 11 cwt. per day, with a power con- 
sumption of 1.300 kw.-hours per ton of metal. As only one furnace was 
provided, this method of operation with such high losses of tin in the 
slag was not commercial, although this slag could be treated again 
separately. It was found most economical under the prevailing 
conditions to operate the furnace so as to obtain a metallurgical yield 
of 96 to 98 per cent. with a higher power consumption. 

The following report for the week July 28-August 4, 1910, is fairly 


tvpical. 
Ore used: 21.056 lb. of 57 per cent. equals.. 12.003 Ib. of metal. 
Scrap meta] end charge refuse equals ...... 2.324 lb. of metal. 
Totar ЕУ О О Gd x dies 14,327 Ib. of metal. 
Tin: produced аера авнаа 14.170 Ib. 


Net vield, 98-75 per cent. 

Total number of kilowatt-hours, 15.113. 

From this must be deducted for slag treatment (experimental) 
678 kw.-hours, and for preparing furnace, &с.. 500 kw.-hours. 

Total number of units used for reduction, 13,935. 

Units per ton, 2.220. 

Electrode consumption, 28 Ib. per ton of metal. 

It should be noted that this figure for the power consumption was 
averaged over a single run of eight days, during which experiments 
with different charges were made. On single days the power con- 
sumption was only 1.760 kw.-hours per ton. 
№ One other reason for the larger power consumption was also that 
the ore was very wet (it contained about 15 per cent. of water), so 


that the shaft could only be filled to about 1 of its height, on account 
of setting. Also the evaporation of the water wasted a considerable 
amount of energv. 

Conclusions.—The above figures show that a considerable saving 
in tin can be effected bv means of electric smelting. If the plant is 
so arranged, as is во often done in other metallurgical processes, that 
two furnaces are working in series, the first one producing metal 
continuously at a great rate and permitting the hot slag, rich in tin. 
to run direct into the second furnace for subsequent treatment, 
eventually with lead ore for solder in order to hasten the process. 
the power consumption should not exceed 1,400 kw.-hours per ton of 
tin in a sufficiently large furnace. Even this figure may be decreased 
if proper blending of ores is strictly attended to. In the above. 
mentioned cases single ores were mostly used on account of the high 
price of the ore; this prevented the laving in of a large stock of ex- 
pensive material for experiments. Also, it should be remembered 
that in а large commercial plant, modern appliances for tin smelting 
could be applied, thus again helping to increase the yield and lower 
the cost. 

Another feature is of importance: the electric furnace will com. 
mence to vield pure tin even during the first hour of operation. and 
it will continue to do so without interruption, while the reverbatory 
furnace is intermittent in its operation. Again, the formation of 
“ hardhead " is materially minimised. whilst the amount of carbon 
necessary for the reduction is only 14 per cent. instead of 20 to 25 
per cent. Less labour is also required, as three ordinary labourers 
per shift are quite capable of running the furnace. Much less space 
is necessary for the electric furnace compared with the reverb: tory 
tvpe. The consumption of electrodes is so small that it need not 
any where be regarded as an objectionable feature. 

If the power can be obtained at a reasonable rate, it therefore 
appears to be quite feasible to smelt tin electrically ; especially 
should this be the case in the Straits Settlements, where large quan- 
tities of good ore, but not very rich in tin, are mined. and where 
numerous waterfalls are said to exist, but only a low grade of coal 
and that in small quantities. The use of charcoal, which probably 
would be much cheaper, should not be objected to; in fact. with 
suitable flux, it would probably work even better than culm. Native 
labour could be employed under white supervision without hesitation. 
as practically no skilled labour at all is required. It is obvious that 
it would be much cheaper to ship metallic tin than an ore which. as a 
rule, only contains about 55 per cent. of tin. 

The operations would at firat naturally cause a considerable 
amount of trouble, and would require a good knowledge of metallur- 
gical and chemical engineering, but on the whole one can say that 
the principles of the problem are solved. | 

The above experiments will probably be shortly resumed, in & 
somewhat modified way, by which an even greater saving is to b? 
expected. 


STUDIES IN LIGHT PRODUCTION.* 


BY В. A. HOUSTOUN, M.A., PH.D., р.ЕС. 
(Lecturer in Physical Optics in the University of G:asgow.) 


(Continued from page 936.) 


Summary.—In these studies the author deals with the theory of light 
production, the scope being brietly indicated by the following conten 
(1) The distribution of the energy in the spectrum and the measuring ? 
efficiency. (2) The importance of “ black body” radiation and the 
experimental realisation of the black body. Comparison of the energi 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, ene 
the temperature, energy and efficiency of flames. (4) The v 
mantle and selective radiation. (5) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
(7) Temperature and energy curves of the Nernst glower. (8) UH 
of the metal filament. (9) The mercury arc and its difficulties. (10) 
light of the future and the possibility of obtaining “ cold light. 


No. 4.—Тне WreLsBACH MANTLE. 

The incandescent gas light was invented by Karl Aver. 
Freiherr von Welsbach, in 1885. He had been а pupil у 
Bunsen at Heidelberg, and before the invention of the i 
had made a thorough study of the rare earths. The prc 
of the light is that a mantle of organic material is impregnat 
with a mixture of thorium oxide and cerium oxide in the pro 
portion of about one part of the latter to 99 parts of the former : 
the organic material is then burned ой, the oxides remain 8" 


" t Y late 
are heated in the colourless Bunsen flame until they radiat 
E OUI c ое ishod 

* All rights reserved. These contributions, amplified, w il] be publis 


shortly in “The Electrician " Series. 
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light. It is known that Auer von Welsbach did not come upon 
the discovery suddenly, but that he experimented systemati- 
cally with different earths in order to get а mixture which, 
when heated in the Bunsen flame, would give a stronger light 
than its components. 

On its appearance the Welsbach mantle created quite a stir 
in the scientific world, and the cause of its brilltancy was very 
much discussed. It follows quite simply from the ordinary 
laws of temperature radiation, but at first this was not definitely 
known, and other explanations such as luminescence and : 
catalysis were forthcoming. 

It was assumed that the Welsbach mantle radiated more 
than a black body at the same temperature, and that, conse- 
quently, its radiation could not be pure temperature radiation. 
Niehols and Snow (Phil. Mag., 33, 1892, p. 19) had found 
that when platinum foil was covered with zinc oxide and heated 
electrically to incandescence its light was very strong at first, 
but that during the first 10 minutes it diminished considerably, 
although the temperature was kept constant. Afterwards the 
intensity became constant. Hence they assumed that the light 
was composed of two parts: one part which remained con- 
stant, consisting of temperature radiation, and another part 
which diminished rapidly, consisting of thermo-luminescence. 
The source of the energy of this latter part was to be found in a 
physical or chemical change in the incandescent body, such as 
one from the amorphous to the crystalline condition. If the 
Welsbach mantle were thermo-luminescent, we would thus 
have not only an explanation of its high luminosity but also 
of the diminution of its intensity with time. 

But an experiment described by H. Bunte (“ Uber die neure 
Entwickelung der Flammenbeleuchtung," Ber. d. Deutsch. 
Chem. Ges., 31, 1898, p. 5) showed that the Welsbach mixture 
did not radiate more than a black body at the same tem- 
perature, and that there was, therefore, no necessity to assume 
that it was luminescent. А tube of arc lamp carbon which 
could be heated electrically to over 2,000°C. was used. Mag- 
nesia prisms were taken, and faces which met in a sharp edge 
coated with different substances—carbon, magnesia, thorium 
oxide, cerium oxide and Welsbach mixture. The prisms were 
then heated in the tube, and the brightness of the two neigh- 
bouring surfaces compared by looking down the end. There 
was little difference. Аз the inside of the tube was almost 
closed. the radiation from its end was practically radiation from 
a black body, and there should have been little difference, pro- 
vided that the radiation from the priam was pure temperature 
radiation. It would, however, have been otherwise had one 
of the substances been luminescent ; hence it follows that the 
Welsbach mixture is not luminescent. 

Killing had maintained that the high luminosity was due to 
catalysis, and Bunte took up and developed this idea. If 
platinum black is held over a gas jet, the issuing gas con- 
denses in it and lights up immediately, although the platinum 
is only at the temperature of the room. А means of lighting 
the gas is founded on this. The platinum acts as a catalytic 
agent in facilitating the combination of the oxygen in the air 
with the coal gas. Bunte supposed that the Welsbach mixture 
has somewhat the same properties, that it causes the gases to 
combine more suddenly. А higher temperature is therefore 
produced, and this explains the increased luminosity. Оп this 
theory the diminution of the intensity with time was due to 
some of the oxide being carried away by the gas and to some 
of it sintering with dust particles. 

Catalysis is, however, not the true explanation, for Le 
Chatelier and Boudouard (C.R., 126, 1898, p. 1861) showed 
that when the Welsbach mixture was heated in an atmosphere 
of the gaseous products of combustion it radiated quite as well 
a in the Bunsen Нате. And Nernst and Bose (Phys. Zs., 

, 1900, p. 289) proved the same result by heating filaments 
oi the mixture electrically and in the Bunsen burner, and show- 
ing that the radiation was the same in both cases when the 
temperature was the same, the latter being measured by the 
electric resistance of the filament. 

The question was finally settled in an article by Rubens ; 
but the true reason for the high luminosity had previously been 


indicated by Le Chatelier and Boudouard (loc. cit.) and also- 
by Nernst and Bose (loc. cit.). Le Chatelier and Boudouard 
first showed that the radiation of the Welsbach mixture was 
less than that of a black body at the same temperature. They 
' then took a thermo-junction, the junction itself being disc 
| shaped and of a diameter of 1-5 mm., and covered it in suc- 
| cession with Welsbach mixture, thorium oxide, cerium oxide, 
platinum. magnetic iron oxide, uranium oxide and lanthanum 
oxide, and placed it each time in the same part of the same 
| Bunsen flame. The temperature was then ied by the thermo- 
junction and the brightness compared by means of a spectro- 
| photometer with that of melting platinum for points in the red, 
| green and blue. The results are given in the following table, 
the brightness of melting platinum being taken as 100 in each 
case. 


| 


Тет. А | 
=== | perature. Red. | Green. | Blue. 
Deg. Cent. | 

Welsbach mixture ...... 1,380 7.0 12:5 12:5 
Thorium oxide............ 1,290 1:45 1.4 0-3 
Cerium oxide ............ 1,110 1:9 0-7 0-15 
Platinum .................. 1,290 8:5 40 1-4 
Magnetic iron oxide...... 1,080 1-5 048 | Ol 
Uranium oxide............ 1,070 0-30 0:25 | 0-05 
Lanthanum oxide ...... 1,250 4-0 31 | 18 


ns E 


Two striking facts are е brought out by this table. First of all 
the Welsbach mixture attains a temperature 300 deg. higher 
than a similar black body placed in the same circumstances, 

for magnetic iron oxide is approximately a black body. Then 
the relative brightness of the Welsbach mixture increases from 
red to blue, while it decreases for all the other substances. This 
high emission in the blue is also brought out by the measure- 
ments of Nernst and Bose. 

Now the substance in the flame is in a state of thermal 
equilibrium. It receives, mainly by conduction, & certain 
fixed quantity of heat per second, and loses it by radiation. 
The quantity radiated increases with the temperature. Since 
the temperature of equilibrium of the Welsbach mixture is so 
much higher than that of magnetic oxide, the Welsbach mix- 
ture must radiate very much less when the latter is at the same 
temperature. In comparison with the other substances, the 
radiation of the Welsbach mixture falls off as we enter the 
infra-red. We are, therefore, led to the conclusion that the 
high luminosity of the Welsbach mantle is due to the fact that. 
it radiates less than the other substances in the infra-red. 

In the article above referred to, Rubens (“ Uber das Emis- 
sionsspektrum des Auerbrenners,” Апп. d. Phys. (4), 18, 
1905, p. 725) took а complete energy curve (a) of a new Wels- 
bach mantle, the glass funnel being removed to avoid absorp- 
tion in the glass. The mantle was suspended from above in 
order to eliminate the radiation from the stick in the centre. 
About 70 points were taken on the curve. The apparatus 
used was & mirror spectroscope with thermopile; the prisms 
were of fluorite and sylvin. Then an energy curve (b) of the 
Bunsen alone was taken, and finally the energy curve (c) of a 
mantle that had been dipped in ink and thus covered with а 
thin layer of iron oxide. When heated in the Bunsen flame 
the latter mantle reached only a bright red heat. The three 
curves are given in Fig. 7 

The car bon dioxide bands at 2- '8p and 4-4 are very prominent. 
From the curves 1t 1s evident that the mantle is practically 
transparent to the radiation of the Bunsen flame. Hence, by 
subtracting (b) from (a), we get the radiation from the Е 
alone. This is represented by curve (d), in which, for the sake 
of clearness, the vertical scale is taken twice as large. 

Rubens then determined the ratio of the emission of the 
Welsbach mantle to that of a black body of the same form 
which was at the same temperature. The result is represented 
by the curve (f), and we see at a glance from this curve why it 
is that the luminosity of the mantle is so high. Taking the 
limit of the visible spectrum at 0-72, Rubens finds the radiant 
efficiency of the mantle to be 2 per cent. This 2 per cent. is, 
of course, extremely effective in producing the sensation of 
light, owing to there being so much of it in the blue and green. 
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Г It is necessary that the proportion of thorium and cerium 
oxide in the mantle should be exactly right ; if it 1s slightly 
varied the luminosity of the mantle becomes much less. In 
order to discover the reason for this, and at the same time to 
investigate the respective roles played by the two oxides, 
Rubens took an energy curve for (g) a mantle in which there 
was pure thorium oxide alone, and (Л) а mantle in which there 
was pure cerium oxide alone. These two curves, together with (a), 
arereproducedin Fig. 8. The only appreciable difference between 
(a) and (g) is in the visible spectrum; the shape of (Л) is, how- 
ever, quite different, the radiation in the infra-red being much 
greater than in the case of the other two curves. The addition 
of a little Ce,O, to the ThO, seems, therefore, to move а 


15 
Fic. 7. 
maximum into the visible spectrum without affecting the rest 
of the curve, and to act in somewhat the same wav as the 
sensitising bath in the photography of the red end of the 
spectrum, while the addition of too much Се,О° increases the 
infra-red emission and lowers the temperature. 
г In a later article (“ Emissionsvermógen und Temperatur 
des Auerstrumpfs bei verschiedenem  Cergehalt," Ann. d. 
Phys. (4) 20, 1906, p. 593) Rubens found that for the mantles 
he used the best proportion of Ce,O, was about 0-8 per cent. 
Le Chatelier and Boudouard (loc. cit.) found bv comparing 
the brightness of some Welsbach mixture on their thermopile 
with the brightness of a mantle burning normally that the 
temperature of the latter was 1,650°C. In the first article, 
referred to above, Rubens stated that the average temperature 
of the mantle for which the curve (a) was given was 1,527°C. 
As objection was raised to the accuracy of this figure by Lummer 


Fic. 8. 


and Pringsheim (Phys. Zs., 7, 1906, p. 89; p. 189), he made 
а further determination (Phys. Zs., 7, 1906, p. 186), placing 
the mantle at the centre of а hollow sphere, the inside of which 
was silvered, and measuring the “ black " temperature of the 
radiation from a hole in the side. The maximum values then 
found for a number of mantles varied from 1,5607C. to 1,590°C, 
Jt is interesting to compare this result with a value obtained 
recently bv one of Rubens’ students (Hans Schmidt, © Prüfing 
der Strahlungsgesetze der Bunsenflamme," Ann. d. Phys. 
(4), 29, 1909, p. 971) for the average temperature of the Bunsen 
flame itself 2-5 cm. above the edge of the burner. Не 
obtained from about 1,5917 С. for the centre to about 1,802°C. 
for the edge ; this is т agreement with the fact that very fine 
platinum "wire can be melted in the Bunsen. One of the 
previous best determinations had been that of W. J. Wagvener 
(Ann. d. Phys. (3), 5З, 1896, p. 919), who used thermopiles 


of different thickness and then extrapolated for an infinitely 
thin thermopile. His value was 1,785°C. 

It is said that the diminution in intensity of the mantle with 
time is due to the cerium oxide volatilising more rapidly than 
the thorium oxide, and that in order to counteract this ten- 
dency makers are accustomed to put in rather too much cerium 


at first. (To be continued.) 


REPORT ON MOTOR-GENERATORS, CONVERTERS AND 
RECTIFIERS, * 
BY SILVANUS P. THOMPSON, F.R.S. 


1. This Report relates to a class of dynamo-electric machinery 
the object of which is to change or convert electric energy from one 
form or variety to another form or variety. From this class of 
machinery is excluded the apparatus called the transformer, which. 
though it also converts electric energy from one form to another, 
does so without employing any revolving parts. Also all thos 
apparatus are excluded which. although they act as rectifiers of 
alternating currents, effect that operation by chemical means or by 
means of the electric discharge in vacuous bulbs. 

2. Problem of Conversion.—The problem of converting electric 
energy of one form into electric епегру of another form presents itself 
in many aspects, and the solution of it has resulted in many types of 
machinery. It is possible to consider the subject either by clasify- 
ing the species of the conversion to be accomplished or by classifying 
the types of machine. Conversion may be required between any 
two of the following kinds of current : Continuous current, single 
phase alternating current, two-phase alternating current and three- 
phase alternating current. It may also be required, without altering 
the kind of current, to convert it with respect to voltage. or fre 
quency, or phase relation, or wave form. Further, the purposes for 
such conversion may be different, as, for example, for boosting. of 
balancing, or for gaining variable speed in motor work; and the 
combinations of machines required for the solutions of these problems 
are in many cases themselves involved in other problems. such, for 
example, as the production of a generator of constant voltage working 
at a variable speed. 

As to types of machine, there is a transition of construction from 
{уре to type; but the following are the principal types: (a) motor- 
generators with two magnet systems and two armatures ; (b) motot- 
generators with one magnet and two armatures ; (c) motor-genera- 
tors with one magnet and one armature carrying two windings; (d) 
converters (also called rotary converters) having one magnet systetl 
and one armature with one winding; (e) cascade converters (3) 
called motor converters) having two interconnected systems of 
induction motor and continuous-current generator); (f) auto 
converters (also called split-pole converters) ; (g) rectifiers ; and (4i 
frequency changers. Аз the machines of this last class are to 
dealt with by themselves in a separate Report, they will be № 
slightly dealt with here. It is more convenient in the present Repo" 
to deal with the subject according to types of machine than to clasify 
according to the kind of conversion to be effected. Hence the sever 
types will be considered in systematic order. 

3. Motor-generators with Two Field-magnet Systems and Two 
Armatures.—The crudest and most obvious method of conversion 
is to select a motor appropriate to the primary kind of current, 4 
to couple it mechanically with a generator appropriate to the 
secondary kind of current. As we shall see, even in the most modem 
specialised machines to be considered, the apparatus can always be 
regarded as consisting of two parte, a motor part, with a generat 
part superposed upon it ; and the two functions of the parts may е 
distinguished even if the parts themselves are so blended аз to be 
mechanically indistinguishable. The mechanical union upon 00 
shaft, or upon two shafts mechanically coupled together, of a m a 
and a generator is à very old device. Long-distance transmission 9 
electric energy involved from the first high voltage. and also к 
practice involved the use of alternating currents. Distribution 0 
electric energy in a local network for lighting. power. traction. ge 
involved low voltage, and in the majority of cases involved the use 
continuous currents. So the particular problem of conversion йш . 
presented itself earliest and onthe largest scale to engineers wast 
problem of conversion from high-voltage alternating current ШШ 
phase in earliest times, three-phase in recent years) to Jow- voltag 
continuous current. This kind of conversion still remains tho p 
nant Кіпа. Ап early example of machines so combined is furni " 
by the motor-gencrators installed і 1 1890 in the town of Cassel PA ў 
Oscar von Miller, consisting of a synchronous monoph ise апели 
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of 66 k.v.a.. working at 2,000 volts. coupled mechanically at each 
end of its shaft to a bipolar continuous-current generator giving each 
210 amperes at 110 volts. the two generators fceding the two sides of a 
three-wire network. Modern motor-generator sets almost always 
consist of high-voltage three-phase synchronous motors coupled to 
low-voltage continuous-current generators. All the chief construc- 
tive firms of Europe supply such motor-generators for traction and 
lighting, end they are in extensive use. A typical example is afforded 
by the motor-generators (six) supplied recently by Messrs. Dick, 
Kerr & Co., (Ltd.), of Preston, to the Calcutta Electric Supply Corpn., 
consisting of a synchronous three-phase 14-pole motor, rated at 
500 k.v.a., running at 428 revs. per min., giving 6,000 volts at 50 
cycles per second, coupled direct to a continuous-current generator 
with six poles, of 450 kw. output, shunt wound, working at 450 to 
550 volts, and having commutating poles. Such machines have no 
electrical connection whatever between their two parts. The whole 
of the electrical energy supplied (save the inevitable losses) is con- 
verted into mechanica! energy delivered to the revolving shaft, and 
is at once reconverted into electrical energy in the generator part. 
Such machines are not self.starting, but must be brought up to 
svnchronism either by being temporarily supplied on their con- 
tinuous-current side, or else by means of an auxiliary induction- 
motor used as starter. As there are in them two sets of electrical 
and megnetic losses, es well as mechanical losses, the efficiency із 
limited. But they have the advantage that the regulation of the 
power factor on the primary side and of the voltage on the secondary 
side can be independently effected by varying the respective excita- 
tions of the two field-magnet systems. 

Such motor-generators can also be used for the converse problem 
of converting from continuous current to alternating current. 

Motor-generator combinations can obviously be arranged in other 
ways. Instead of a synchronous motor, an asynchronous motor can 
Бе used, and in this case the machine is self-starting. Also the com- 
bination of two different alternating machines as motor and gene- 
rator might be used to convert from single phase to two phase or 
three phase, or to change the frequency, or a3 a phase-shifter, or to 
alter the wave form or the voltage. Commutator motors for single- 
phase current do not appear to have vet been employed in motor- 
generators. They might even be used for the generator part as well 
as for the motor part. The combination of èn asynchronous motor 
with a synchronous generator possesses special propertics making 
it useful as а frequency changer. 


4. Motor-Generators with one Magnet and two Armatures.—Such 
machines ere the first stage toward the synthesis of tho two perts. 
The same field magnet, made broad enough to embrace both armatures, 
is a possible tvpe of construction, but it limits the epplications of 
the machine in various ways. With this construction no synchronous 
alternating-current motor or generator is possible. Voltage regu- 
lation takes a different aspect. because any change in the excitation 
of the magnet effects both parts. Nevertheless, on this plan there 
have been at times constructed continuous-current converters. 

9. Motor-Generators with one Magnet and one Armature with two 
Independent. Windings.—'l'he next stage toward fusion of the two 
parts is to provide @ single armature core, but to wind it with two 
independent windings. If each winding is provided with its own 
commutator the machine becomes а continuous-current converter, 
suitable for receiving а current at one voltage and giving it out at 
another according to the ratio of the number of armature windings. 
Such a machine was indecd constructed by Gramme as early as 1874. 
If used аз continuous-current balancer it is defective, since, as the 
megnetic field is common to both windings, there is no independent 
regulation of the voltage by changing the excitation. 

By making one winding extend a longer distance than the other 
(axially) along the armature core, and applying to this extended part 
of the core en гахШагу field magnet, en independent regulation of 
the voltage mey be obtained ; and if this auxiliary magnet is excited 
by the (continuous) current entering or Icaving the machine it will 
automatically vary the voltage аз the load rises or falls. А con- 
tinuous-current converter of this type may be arranged as a balancer 
by having two identical windings and two commutators, the E.M.F. 
of which are then put in series, the negative brush from one side and 
the positive brush from the other being joined to the neutral wire of 
& three-wire distribution. A further possible arrangement is to have 
at the motor side a high-voltage winding, with its appropriate com- 
mutator end at the generator side two independent low-voltage wind- 
mgs, eech with its own commutator, these two secondary windings 
generating equal E.M.F. to supply the two sides of a three-wire dis- 
tribution, One can imagine also а balancer for a five-wire distri- 
bution by providing the armature with four independent (equal) 
windings each with its own commutator, the four windings being put 
in series by connections at the brushes. If in a machine of this type 
any alternating-current winding designed in accordance with the 
number of poles, and connected down to the appropriate number of 


slip-rings for monophase. diphase, or triphase working, be wound on 
the armature, that side of the armatu e will serve for either synch- 
ronous motor or synchronous generator. If both windings are of 
this description this type may be used as phase changer, but not as 
frequency changer. With one such alternate-current winding, com- 
bined with & continuous-current winding the machine acts as a syn- 
chronous converter. 

6. Converters (also called Rotary Converters). In this type there is 
but one field-magnet system, excited in shunt (from the continuous- 
current side), or independently, or compound-wound, end but one 
armature winding. This winding is connected at one side to an 
ordinary commutator, but is also connected, at the other side, at 
points symmetrically chosen, with respect to the windings and to the 
number of pole-pairs, to an appropriate number of slip-rings. The 
edvantages and limitations of this type are very well known. The 
machine runs only as a synchronous machine. It is not self-starting 
from the alternating-current side. Except by special provision men- 
tioned hereafter it does not permit of independent regulation of the 
voltage, the voltage between the brushes on the continuous-current 
side being practically in a fixed ratio to that between the slip-rings 
on the alternating side. Though such a machine can be used to con- 
vert from alternating current (of one, two, or more phascs) to con- 
tinuous current, or vice versa, it cannot of itself fulfil the condition of 
solving the dominant problem of changing from high voltage to low ; 
therefore in 211 such cases step-down transformers are needed to 
reduce the voltage. Owing to there being but one armature winding, 
the sources of loss of energy are reduced, particularly if the number 
of phases by which the currents are introduced on the alternating 
side is great. Converters with six slip-rings wound for six-phase 
current are more efficient than those with but three; and it is easy 
to arrange the windings on the three-phase step-down transformer 
so that it yields six-phase current on its secondary side. The effi- 
ciency of transformers is 80 high that the total losses for transformer 
and rotary converter are less than those of à motor-generator set of 
equal output. 

A long controversy has raged between the advocates of converters 
and those of motor-generetors. АП sorts of disadvantages have been 
ettributed to converters; not only was thcir voltage fixed so that 
regulation was difficult, but when running in parallel they were apt 
to “ hunt ” ; they were apt to reverse polarity ; they were— at least 
unless designed for very low frequency, and with consequent 
wide pole-pitch—apt to flash over at the commutator. АП these 
defects have been successfully combatted. Converters working at 
frequencies of 50 or even 60 cvcles per second can be designed to give 
satisfaction, though undoubtedly frequencies of 33 or 25 are prefer- 
able. The addition of an amortisseur in the poles has eliminated 
“hunting.” The problem of regulating the voltage has found several 
solutions. Ву using transformers having considerable self-induction 
in their secondary circuits, or by introducing into their secondary 
circuits between the transformer and the converter appropriate self- 
induction coils, it has been possible to regulate the voltage on the 
continuous-current side by merely varying the excitation of the field- 
magnet ; increasing the excitation raises the voltage on the continuous 
side, апа while it necessarily also raises the alternating voltage 
of reaction, it tends to put forward the phase angle and counteract the 
drop in the power factor due to the self-induction of the transformer. 
А second method of regulation is to add a synchronous booster on the 
sheft of the converter, the voltage of the incoming alternating cur- 
rents being increased as the continuous-current output increases. A 
third method is to design the polar parts of the ticld-magnet so as to 
alter the wave-form of the alternating E.M.F. induced by the arma- 
ture. The devices of Woodbridge for surrounding portions of each 
pole by coils fer increasing or diminishing the megnetic flux in the 
pole-tips 23 compared with the flux in the centre! part of the pole 
afford a tolereble though not an 2utometie means of regulation. In 
а modification due to Burnham each pole is divided into two parts, 
the excitations of which can be independently controlled. A fourth 
method due to Miles Walker is to design the fie!d-m2agnet of the con- 
verter to give a carcfully gredusted commutation zone, so that the 
voltage may be regulated by varying the lead given to the brushos. 

Modern opinion secms to favour tho use of converters in lieu of 
motor-gencrator sets, and the objections to them appear to have 
been largely overcome. They are occasionally designed with verti- 
cal shafts to economise space. Two rotary converters united to- 
gether at their continuous-current sides might work as a frequency- 
changer, due regard being had to the number of poles and voltages. 

7. Cascade Converters.—In these machines the two parts consist 
of an induction motor and a continuous-current generator inter- 
connected electrically as well as mechanically. The motor part 1s an 
induction motor, into the stator of which the high-voltage three- 
phase current is brought. The rotor is on the same shaft as the 
armature of а continuous-current generator, and is connected to that 
armature electrically, the armature windings being connected back 
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symmetrically to the windings of the rotor precisely as the armature 
windings are connected back to the slip-rings in a rotary converter. 
As а result the rotor runs synchronously, with a constant slip of 
50 per cent., and half the power is transmitted electrically direct 
through the armature to the brushes, while the other half of the 
power drives the armature mechanically and generates the remaining 
half of the output delivered to the brushes. The efficiency of the 
machine is high, in general rivalling that of the combined rotary 
converter and transformer, and surpassing that of the simple motor- 
generator set of equal output. So much has been written upon the 
cascade converter by Arnold, Bragstad, La Cour and Hallo that no 
extended notice is here necessary. Cascade converters are now 
usually built as 12-phase machines in the rotor part, and with com- 
mutating poles on the field magnet. They also can be built with an 
alternating booster between rotor and armature for procuring in- 
dependent voltage regulation. 


8. Revolving Field Converters.—A curious type of machine is one 
in which the motor part resembles an ordinary alternator, the stator 
of which being, however, provided with two windings. One of these, 
an ordinary stator winding, receives the incoming high-voltage 
currents. The other winding, in the same slots, is an ordinary drum 
winding for the same number of poles, connected down to а com- 
mutator, which is stationary. The brushes revolve synchronously 
(pressing against the inside surface of the commutator), being carried 
round by the revolving field magnet, which runs synchronously. 
The poles of the field magnet need not be wound, being magnetised 
by the statorcurrents. In this case the electric energy is transformed 
and converted electrically. As thus described the machine is 
Arnold's modification of an earlier and more complex apparatus of 
Hutin and Leblanc, in which not even the iron of the field magnet 
revolved. The “ Permutatrice " of Rougé and Fayet is esentially 
the same contrivance, but in it the brushes revolve externally to a 
fixed commutator of ordinary construction. The ‘‘ Permutator " 
of Sahulka ig of the same type. 


9. Rectifiers —From such machines as the forcgoing, in which 
synchronously revolving brushes receive the continuous current, it 
is but 2, step to the much older rectifiers, by which it was sought to 
procure a uni-directional current from a simple alternating one by 
mercly passing it through a synchronously revolving commutator 
erreverser. The rectifying commutator used in Wilde's alternators 
and latcr in those of Zipernowsky was an early example. Still later 
came the rectifiers of Pollak for accumulator charging, and of 
Ferranti for are lighting. But none of these were satisfactory for 
rectifying large currents, since in the first place there was difficulty 
about sparking, and in the second the currents so rectified were 
pulsatory in character end not really continuous. Heyland’s com- 
mutator for making a three-phase generator sclf-exciting belongs to 
the class of rectifiers, as the brushes on the commutator reverse 
the alternating currents synchronously without being provided with 
a magnetic field to procure sparkless commutation. 


10. Frequency Changers.—Various combinations are possible. 
Two synchronous alternators with appropriate numbers of poles, 
coupled on one shaft, would form a motor-generator set suitable for 
this purpose. Steinmetz has suggested the combination of a syn- 
chronous and an asynchronous machine, but the latter cannot be 
used as the generator unless the system it supplies has other syn- 
chronous machines upon it to fix the frequency. The case of a pair 
of coupled rotary converters has already been mentioned; and a 
pair of cascade converters might also serve the same object. А 
more hopeful suggestion is to couple mechanically the rotors of а 
pair of ordinary induction motors of appropriate voltages ond 
numbers of poles, the combined machine running at such a speed 
аз to be below synchronism for the motor machine and above syn- 
chronism for the generator machine. Such & combination would 
gerve for interconnection of the networks of two generating stations. 


ll. Phase Shifters.—For the infrequent purpose of changing or 
shifting the phase of an alternating current, machines are occasionally 
needed, and the principle of them is simple. Consider an ordinary 
induction motor. The currents coming into the stator there con- 
spire to produce a progressive or rotatory magnetic field. If a coil be 
wound on the stator through two slots which are a pole-pitch apart 
there will be induced in that coil an alternating E.M.F. of the same 
period ; but the phase of this E.M.F. will depend on the position of 
the slots with respect to the rest of the windings. If two such coils 
are wound in different positions the phase difference between their 
respective E.M.F.s will depend solely on the angle by which their 
positions differ. Hence one could easily wind a stator with two sets 
of windings, » primary or motor winding and a secondary or generator 
winding, the latter giving out alternating currents of the same fre- 
quency, but of different phase angle, or even with a different number 
of phases from that of the primary current. Thus a machine may be 
constructed to convert threo-phase current into two phase or single 


phase, ог tozconvert single phase into two phase or three phase. 
Such phase transformers were suggested independently by the author 
and by Arno. Another method is to couple together the revolving 
field magnets of a pair of ordinary synchronous alternators, one to 
serve as motor the other as generator. Ву shifting the stator of 
either machine through the appropriate angle any desired phase 
difference between their respective E.M.F.s can be obtained. Such 
a combination has been used to shift the load of a network from one 
generating station to another. 

12. Auto-Converters.—The next recent type of converting machine 
is the auto-converter (also called the split-pole converter), the chief 
characteristic of which is the construction of the field-magnet with 
twice as many polar projections as there are poles in the winding of 
the armature, these magnet poles being arranged in pairs of the 
same polarity. As these machines seem destined to have an impor- 
tant future, some extended notice of them is desirable. 

Consider Fig. 1 ғ two-pole armature with its ordinary windings 
and commutetor. The windings рэп epproximatcly across а dia- 
meter, and the two brushes stand at opposite ends of a diameter. 
There are two-pole pitches or regions, one usually occupied by the 
north pole, the other by the south pole of the magnet system. 1f the 
brushes are placed in the usual positions for collecting current (“ neu- 
tral points,") the difference of potential between them (on open 
circuit) is then à maximum. If shifted through half a pole-piteh, 
that is, through a right angle, the difference of potential between 
them is reduced to zero. By adopting the modern method of com- 
pensating windings, current can be collected sparklessly, without 
giving the brushes any lead. 

Suppose now we divide each of the poles of the field-magnet into 
two, во that the north pole N is replaced by the two poles N, and Xa 
and that the south pole S is replaced by tho two poles S, and §,, as in 
Fig.2. The pair N,, *, шлу be 
considered as belonging to ono 
magnetic circuit, the pair Х,, К, 
as belonging to a second ani in- 
dependent magnetic circuit at 
right angles to the first. If the 
first pair only is excited, the 
voltage between the brushes A,, 

A, will be that due to N,, 5, ; if 
the second pair only is excited + 
the voltage between the brushes @ 
A,, А, will be that due to N,, S.. 

If both pairs аге excited, the volt- 
age between the brushes A,. А, 
will be that due to the whole 
flux from №, and N,, through the 
armature, to S, and S, Now 
suppose a second set of brushes 
В,, B, placed in a position at right 
angles to A,, A, It is obvious 
that if both pairs of poles are 
excited the voltage between these two will be that due to the difference 
between the two fluxes of the magnetic circuits. If we call the two 
fluxes Е, and F, respectively. the voltage across A,, A, will be propor 
tional to F,+F, and that across B,. B, to F\—F;. (lf we a 
tho partial voltages across from A, to B, and from B, to A, these wi 
respectively be proportions! to F, 2nd F,.) И now exciting coils at? 
wound on these poles such that F, is made proportional to the sum 
of the A and B voltages, and that F, is made proportional to b 
difference of the A and B voltages, as can be effected by shunt coils 
which are wound summationally on the pair N,, 5, and differential 
on the pair N., Х,, then the generated A voltage which is proportions 
to Е, + Е, will depend on the A excitation only, and the generate 
B voltage which is proportional to F,— F, will depend on the B ex- 


citation only ; in other words each half of the machine will act as i 
independent self-excited shunt-wound machine. Each ns 


course, be also compound wound, or might even be merely v 
wound following an analogous plen. Fig. 3 depicts the combina P 
arrangod as a four-pole machine ; but in reality it consists of à d 
armature acted upon by two independent two-pole ше. af 
The single machine so arranged becomes therefore the equivalen ч 
two independent machines coupled together. So far, we have : 
scribed it as a double generator, but obviously it can be used as | 
continuous-current converter. The term " auto-converter 18 as 
descriptive seeing that there is only one armature winding RM 
continuous current is applied to the brushes A,, A, it will run | in 
motor, and an independent continuous-current will be RE 
it, and delivered at the brushes B,, B.. If the pole-sections ап prn 
ings are alike, the fluxes will be equal and the voltages equal. T 
can be made unequal by altering the pole sections or bou or 
the magnetic circuits, or the resistances of the exciting circui ira 
by shifting the brushes to intermediate angles. With approprr 
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modifications such à machine can be used as balancer, or booster, | the two divided pole pairs are arranged in bilateral symmetry with 


ог аз а three-wire generator. 

If instead of adopting the method of excitation described above, 
one of the magnet pairs N,. S, is independently excited and the second 
magnet pair N,, S, is excited from the brushes pertaining to the field 
of the first pair, the machine then becomes a variable-specd generator 
‚ла will furnish an approximately constant voltage at any speed, in 
either direction of rotation, as required for train lighting. 

Now suppose the same armature to be connected at the appro- 
priate symmetrical points to three slip-rings. The same machine 
will then be capable of being used as an alternating-continuous con- 


+6 


St 


Fig. 2. 


verter, and could furnish two differcnt continuous currents at the 
ssme time, at equ»l or different voltagos. It must, of course, run 
synchronously. 

In the foregoing it h's beon assumed thot armature reaction is 
absent or Ваз been compenssted. И instead of compensating arma- 
ture reaction it is сийлиеса by short-circuiting one pair of brushes, 
fresh developments are possible; and on this procedure have been 
based a number of interesting machines such as: the train- 
lighting gencrators of Roenberg. Midgelev and others, and Wood- 
bridge's exciter for threc-phssc systems. Of auto-converters that 


Fig. 3. 


of Crompton-Macfarlane- Burgo has obtained wide application. Con- 
sidered in its bipolar form the gencrator IE. M.F. is tapped off at the 
commutator between one of the A,, А, brushes of the motor circuit 
and a pair of connected B brushes situated at equipotential points, 
not necessarily оп a diameter at right angles to A,, А,. То make 
these B points equi-distant from the A brush as well as equi-potential, 


respect to the A,, A, axis, N, being the same size as S, and N, as S, 

These machines are being used (1) as step-down continuous-current 
converters ; (2) as voltage regulators; (3) as converters to convert 
from variable current at constant voltage to constant current within 
a limited range ; (4) as rotary converters effording regulation of the 
continuous voltage without affecting the power-factor on the alter- 
nating side. 


VOLT-HOUR METERS. 


А new volt-hour meter, which, it is believed. will commend itself 
for use in various directions, but particularly in connection with 
tramway undertakings, has recently been suggested by Messrs. В. С. 
Cunliffe and J. G. Cunliffe (of the Manchester Corporation Tram- 
ways) and has bcen developed by the British Westinghouse Electric 
& Manufacturing Co. 

This meter, of which a view is given herewith, is referred to in a 
Paper on ** Tramcar Meters” read yesterday. by Messrs. Cunliffe at 
the Annual Conference of the Municipal Tramways Association 
which is being held this week at Glasgow. 

The new meter is, in principle, a direct-current motor in its 
simplest form, having a moving armature of a special and simple 
design; and it is designed so that the speed of the armature is pro- 
portional to the voltage. The meter is arranged to read in volt- 
hours; thus, at the end of one hour the average voltage of the circuit 
during that hour is indicated directly on the dial. As subsequent 
checking and recalibration is a simple matter, requiring little skill 
and no specia! apparatus, the high degree of accuracy with which the 
meter is originally calibrated can be easily maintained. 

The importance to tramway managers and engineers of keeping a 
constant check on the average voltage of various sections of their 


VoLt-HOUR METER OF THE BRITISH WESTINGHOUSE Со. a 
systems, both during normal working and under special service con- 
ditions, will undoubtedly be fully realised. Where the voltage be- 
comes too low, owing to long feeders, long trolley lines, or heavy 
loading. serious losses ere incurred; these include less of energy in 
transmission, loss in the car equipment through inefficient working 
consequent on low voltage, and undue heating of feeders end trolley 
wires. Not only so, but low voltage means reduced speed, and that 
to keep to schedule time a driver may be compelled to uso energy 
in driving where otherwise with higher voltage he would be able to 
coast. 

Another direction where а knowledge of the average voltage on a 
circuit is desirable is in connection with tramway systems using 
ampere-hour meters on the cars. Conclusions based on readings 
taken in amperes only may be seriously misleading, and therefore 
the average voltage during the period of registration should bo 
known, the readings in. ampere-hours being corrected to represent 
the actual energy expended. 

Up to the present time, instruments recording with a pen upon a 
paper chart have been used to determine average voltages. There 
is, however, with this arrangement a likelihood of errors resulting 
from the friction between the pen and the paper: moreover, when 
meters of this type are used on tramcars, a further and more serious 
error is introduced by the frequent stopping and starting ciusing 
vibration and jolting of the pen. The new meter has neither pen 
nor paper, and is therefore free from the drawbacks indicated. It can 
be used either in a stationary position or upon 2 car and has the 
advantage of recording directly upon a dial. Moreover, being ex- 
ceedingly simple in construction it can be had at a comparatively 
low cost. 
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ELECTRICITY SUPPLY FOR RAILWAYS. 


One of the objections sometimes put forward to the intro- 
duction of electrical working on a railwav is the outlay 
necessary for the erection of a station for generating the 
required electrical energy. Yet advantage is seldom taken 
of an outside supply. In a Paper read a short time 
ago before the National Electrie Light Association, Mr. 
Е. DARLINGTON pointed out that in America only one ee 
trically-operated trunk railway is supplied with energy from 
a public power station, it being the custom for the railways 
to instal independent generating plant. In glancing from 
time to time through the pages of our American contem ' 
poraries one cannot, indeed, help noticing the large number 
of comparatively small stations that have been constructed 
for supplying the numerous electric railways in that country. 
In many cases, no doubt, an alternative supply of power 
was not available, but with the exception of the Commot- 
wealth Company, of Chicago, and a few other large concer 
little effort has apparently been made to deal with traction 
loads from existing power stations. | 

It is becoming increasingly recognised at the present time 
that generating electrical energv is à business in itself, and 
that it is best to leave this work in the hands of those who 
make it their primary object. Thus it is that numerous 
private plants have been superseded by a supply from public 
mains. With small private plants the saving that js pos- 
sible by adopting this course is fairly obvious, and eve" m 
large concerns, such as mines, a saving is often effected. 
Only in a recent issue of THE ELECTRICIAN attention was 
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drawn to the fact that by changing over from steam power 
to electric power obtained from the Victoria Falls & Trans- 
vaal Power Co. a saving was effected by one of the mines 
equal to 7-28d. per ton milled. 

The position of а railway 18 somewhat special in regard to 
this question, because a large engineering staff must in any 
case be employed ; also the district served is often large, and 
monev is obtainable on easy terms. Nevertheless, the engi- 
neering problems on a railway are not the same as those 
occurring in the generation of electrical energy, and it is 
probably better that the energies of the staff should be 
restricted to the varied engineering problems of the railwav 
proper rather than spread over a larger sphere obtained by 
including problems of electric generation. Of course, it 
may be that a suitable public supply is not available, for 
the power required by a railway is large; or, possibly, the 
distance for transmission is considerable, so that the condi- 
tions are unfavourable as compared with a generating 
station on the line itself. This state of things, however, 
with the growth of electric power, should become less and 
less prevalent. 

In the event of extensive railway electrification in this 
country, the question of supplying the necessary power 
would probably give rise to considerable discussion. At 
present the Midland Railway Co. and the Lancashire. & 
Yorkshire Railway Co. possess their own power stations for 
supplying current to the electrified sections of their tracks, 
whilst. the North-Eastern Railway Co. and the London, 
Brighton & South Coast Railway Co. prefer to purchase 
power. Again,some of the underground railways of London 
have individual generating stations, although most of them 
ace grouped together and obtain their power from a single 
station at Lot's-road, which is operated as a separate 
branch. It may be remembered that in connection with the 
recent Bill of the Metropolitan District and London Electric 
Railway Companies for sanction to purchase the Lot's-road 
power station of the Underground Electric Railways Co. 
of London, the future position of this station as regards the 
supply of power to other undertakings was raised а few 
months ago. Jt was decided to allow a supply of electrical 
energy to be given when required to the Central London, 
the City & South London, the Great Northern & City, 
the London & North-Western and the North London 
Railways respectively, the present capacity of the plant at 
Lot's-road —namelv, 48,009 kw.—being capable of extension 
to 180,000 kw. 

The advantages of combining the supply of energy for 


traction purposes near London in one station are, of course, 


many, particularly as regards load-factor and diversity- 
factor; but from the point of view of reliability such а 
course 13 scarcely desirable, since in the event of a break- 
down, such as occurred a year or two ago at Lot's-road, the 
dislocation of traffic would be widespread and disastrous. 
From this point of view, as well as from that of undesirable 
competition with existing supply authorities, many of whom 
should be able to meet the demand of the railways, undue 
concentration of supply might prove not altogether advan- 
tageous. On the other hand, it would be undesirable for a 
number of independent generating stations to be erected 


about the country for this purpose. The present power 
supply companies should be particularly well adapted to 
deal with the requirements of the railways, and decided 
encouragement would be given to the business of elec- 
tricity supplv in bulk. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN Office, post 
free, on reocipt of published price, adding 8d. for books published under 2». Add 
10 per oent. for abroad or for foreign books.) 
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Electric Crane Construction. Ву.С. W. Нил. (London, 1911: C. 
Griffin & Со.) Pp. xx. + 313. 25s. nett. 


Probably in no branch of engineering are there fewer works 
of reference than in that which deals with the construction of 
lifting and hauling machinery. Not that the literature is 
scanty, but to the rank and file and to the busy engineer it is 
not an easy matter to search for the information. An enquiry 
comes into the office and no time must be lost in preparing 
preliminary? drawings and estimates. Like Kiphng's Mid- 
shipman, the designer ^^ must do what lie is to!d—not imme- 
diately but sooner, much sooner." Those familiar with the 
crane industry know that at the present time, on account of 
the kecn competition, makers must be prepared to quote for 
any type of crane in order to keep their place in the market. 

А book on the subject intend«d to be of any real use to 
designers must, therefore, deal with special cranes аз well as 
with cranes of the ordinary type, and the matter must be pre- 
sented in a sort of tabloid form, arranged in such a way that the 
information required for the work in hard can be obtained 
without loss of time. Another difficulty which the writer of a 
book on electric crane construction has to face arises from the 
fact that crane designers are generally mechanical engineers 
with but an elementary knowledge of electrical engineering. 
This is to be deplored, and we hope that during the next decade 
the profession will be strengthened by a strong body of electro- 
mechanical draughtsmen. In the meantime it behoves writers 
of books on mechanical enginecring subjects to make matters 
electrical as simple as possible. | 

Of the books on cranes which are available, many are, in the 
main, merely a collection of half-tone pictures, and badly- 
drawn illustrations combined with the necessary amount of 
padding culled from trade catalogues. The book under review 
is not of this kind. From an examination of the contents it 
appears that an attempt has been made to deal with the ques- 
tion of crane design from a scientific standpoint. 

For purposes of review it will be best to divide the book into 
three sections. The first seven chapters deal with the principal 
tvpes of crane. Chapters VIII. to ХУП. deal with design, and 
Chapter XVIII. is devoted to the description of crane 
installations. 

The first seven chapters, and the last chapter, are entirely 
sketchy, and it is doubtful whether. in а book of this kind, they 
serve any really useful purpose. The chapter on Overkead 
Cranes is most incomplete. There 15 30111 a demand for mono- 
motor cranes, and for small capacity cranes having power- 
driven lifting mechanism and hand traversing and travelling 
mechanisms. Since cranes of the overhead-travelling type 
are the most widely used, it might reasonably be expected to 
find descriptions and drawings of the princiap! forms. But 
only the ordinary multi-motor crane is described, and much 
very important matter 1s omitted. A dav or two ago the re- 
viewer desired to know the probable weight and constants of a 
40-ton three-motor crane of 50-{t. span. On turning to the 
book under review he found no mention of the weights of over- 
head cranes. With equal want of success he referred to the 
next chapter for the probable weight of a 5-ton low-truck por- 
table jib crane of 40-ft. radius. In giving an approximate price 
and in many other wavs, such information, ш a convenient 
form, is invaluable. | 

In the chapter on Jib Cranes the author describes three 
cranes, namely: а 3-ton loco. crane, a 2j-ton portable crane, 
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and а 4-ton harbour crane. It is well known that for discharg- 
ing general cargo jib cranes provided with free-barrel lifting 
mechanism are in great demand, and it 13 equally well known 
that in engineering shops, where an ordinary crane service 
cannot be provided, mono-rail jib cranes have been used with 
conspicuous success. Moreover, jib cranes fitted with the 
Mitchell-Williams compensated derricking gear are rapidly 
coming to the front, and engineers are turning their attention 
to electric coaling cranes. None of these are mentioned. This 
laxity is common to other sections of the book. In vain will 
the reader look for descriptions of the many special cranes used 
in steel works, in shipvards and in stockvards. The absence 
of such information leads one to the conclusion that the author 
has given insufficient time to the preparation of the book. 

Turning now to the part of the book which deals with design, 
the methods of determining the power required for crane driv- 
ing are first described, and the analyses taken from test figures 
are good. For rapidly estimating the power required for lifting 
it is sufficiently accurate, in cranes of small and mediun capa- 
city, to multiply the load in tons by the speed in feet per minute 
and divide by 10; symbolically, B.H.P. == WS/10. Somewhat 
fuller treatinent of the section on slewing would have been wel- 
come. Thoughtful designers will read and re-read the chapter 
on starting torque and acceleration, and the many examples 
add materially to the value of the chapter. 

Much of the elementary matter relating to struts and columns 
in the chapter on the Design of Crane Structures is rather 
out of place, for in books on Applied Mechanics and on Struc- 
tures full discussions are already to be found. More examples 
on the design of struts would have been helpful. The section 
on girders is well written, and the examples are particularly 
good. In future editions it woultl, perhaps, be an advantage 
to describe the {уре of bridge much used for overhead cranes. 
This тур” consists of two single web plate girders braced to out- 
rigger lattice. girders. It gives а very rigid construction and 
is economical of material, А further advantage ts that all parts 
are accessible for inspection and painting. 

Chapters XL io XIV. are devoted to the design of machinery 
and seperate chapters are given to important details, such as 
brakes, gearing and so forth. Constructional details of worm 
gear, would have add d to the value of the chapter on gearing, 
as also woulda table of strengths of wheel teeth, but the author's 
treatment of the subject is admirable, and will be of real use to 
designers. For very heavy cranes, hydraulic brakes cannot be 
improved upon, and a description of such a brake should have 
been ineluded. It is unfortunate that certain important. dc- 
tails such as pitch chains, transmission chains, clutches, ball 
bearings and motion screws are not considered, 

Of the chapiers on Electric Equipment those dealing with 
motors and controller; are praiseworthy. A chapter on Crane 
Wiring Diagrams would have appealed to many engineers. 
Differences of opinion exist on the value of model specitications 
in а work of reference, but there can he no doubt that such 
specifications are of great assistance to makers and users, and 
the book wenld have been improved by including specifications 
of the special cranes which are not described in the text. 

We reiterate, that in a book intended to be of maximum use 
to engineers tt Is necessary to deal with special cranes. To find 
no such cranes described in an expensive book is certainly a sin 
of omission. ` 
Das Kristallisationsmikroscop und die damit gemachten Endec- 


kungen insbesondere die der flüssigea Kristalle. By Dr. O. 
LrEuwANN. (Braunschweig: Vieweg & Son.) Рр. 112. M.3 net. 


This book is a summary of the authors researches on 
ervstalisation. phenomena with the help of the microscope, 
Dr. Lehmann, who has been working on the subject for nearly 
40 vears, has certainly been a pioneez in the field, and in writing 
this hook he has evidently wished to maintain his ripht of 
priority, especially m connection with the discovery of so- 
called © liquid crystals.” Considerable space is devoted to a 
rather tedious argument on this question, and it is pointed out 
that the results of scientific research are apt to be readily 
taken as common knowledge without due credit being given to 
their authors. Dr. Lehmann suggests that text-books and 
similar works should be more strictly annotated with references 
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to original publications. The present work certainly fulfils 
this requirement, as there are in the text over 150 references 
which should prove useful to those wishing to investigate the 
subject fully. 

Attention ìs drawn to the growing importance of a chemical 
microscope arranged so that crystals can be examined as they 
separate and grow from solution, or as thev solidifv from a 
fused substance, and the practical use ot such an instrument 
for analytical work is pointed out. In describing the develop- 
ment of his own instrument the author leads to a description of 
the most modern chemical microscopes. This part of the book 
is excellently illustrated, and gives details of arrangements, 
hitherto unpublished, for thermal measurements of the speci- 
mens, while methods of heating, lighting and photographing 
the objects are also dealt with. 

The discoveries made by Lehmann with his iustrument are 
fully treated in others of his works. and are only briefly 
surveyed in this book. The nature of the anomalous mixed, 
plastic and liquid crystals observed by him and others is eon- 
sidered, and the theoretical importance of their existence is 
discussed. It must be admitted, however, that these con- 
siderations prove rather unsatisfactory on account of their 
controversial nature, and the necessary scantiness of their 
treatment. Dr. Lehmann has striven to detect а link between 
inorganie matter and the lower organisms, and has made him- 
self the centre for fierce criticism. The view that the solid, 
liquid and gaseous states of matter аге all polymorphous 
modifications similar to those already recognised is also voiced. 

А valuable asset is provided in the form of a long list of 
demonstration experiments serving to illustrate the various 
phenomena described. 


Encyclopédie Electrotechnique. Part 48: Essars pes Масих 
_ A COURANTS ALTERNATIFS, By G. FEnkovx. (Paris, 1911: L. Geis- 
ler.) Рр. 184. Fr.250. 


This part of the encyclop:edia forms in itself a useful little 

book on the testing of alternating-current machines. It gives 
a fairly complete description of the various tests in common 
use, and also goes at some length into such parts of the theory 
of the machines as are in use in working out the test results. 
For instance, the various methods in use for predetermining 
the full load excitation of alternators from a knowledge of the 
open and short-circuit characteristics are fully given : the Hev- 
land diagram for induction motors is also discussed at some 
length. 
‚ Our chief criticism is that but little attention is paid to heat- 
ing tests of alternators. Most firms at the present day make 
use of the Mordey or Behrend test, or one of its modifications, 
and it is to be regretted that the author has not included such 
tests in his work. The Hopkinson differential test is one that 
is sometimes used when two similar machines are available, 
and might well have been mentioned. 

There are nine chapters in all. The first deals in a general 
manner with alternating-current measurements. The next 
three are devoted to alternators. The magnetic study and 
determination of the electrical characteristics are well treated ; 
but the use of the oscillograph might well have been mentioned. 
The author too has overlooked the use of an under-excited syn 
chronous motor in the testing of alternators on dead load. 

Chapters V. and VI. give a very full treat ment of the testing 
of transformers. А full description of the predetermination of 
the pressure regulation is given, and also of the various differ- 
ential tests for two similar transformers. 

The next chapter contains all that is necessary on the testing 
of synchronous motors. The testing of polyphase induction 
motors 15 also very thoroughly discussed. The method conr 
monly used to determine the efficiency of large motors, £c. bY 
loading them on a generator of known efficiency. might have 
been mentioned. — The subject-matter is concluded with а 
short chapter on rotary converters and single-phase commi- 
tator motors. 

There are but few typographical errors ; the work is carefully 
written, and the diagrams. of which there are some one hundred 
and twenty, are clear. The hook would he of use to all those 
who have to deal with the testing of alternating-current Ma- 
chinery, and for 2fr. 50e. it is a good investment. 
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TURIN MEETING OF THE INTERNATIONAL 
ELECTROTECHNICAL COMMISSION. 


At Turin, Italy, on Thursday, September 7th, Col. R. E. 
Crompton, C.B., the Honorary Secretary, declared open the first 
plenary session of the International Electrotechnical Com- 
mission. The meetings, which were held in the Palace of the 
Prefecture of Turin, kindly placed at the disposal of the Com- 
mission by the Provincial Council, consisted of a first plenary 
meeting, presided over by Prof. Elihu Thomson (U.8.<A.), the 
then President of the Commission, two all-day unofficial meet- 
ings presided over by Prof. Luigi Lombardi, President of the 
Italian Committee, a second plenary meeting to consider and 
formally adopt the recommendations of the unofficial meetings 
and, finallv, à meeting of Council to consider matters of finance 
and internal organisation. The Council Chamber, although 
somewhat magnificent, was at the same time so comfortably 
arranged as to make somewhat bearable the intense heat which 
prevailed during the greater part of the sittings. 

Ninetcen different countries were represented by 52 delegates, 
amongst whom were the official delegates of the British Govern- 
ment, Mr. Alexander Siemens, Major W. А. J. O'Meara, C.M.G., 
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did in а most able manner. Prof. Thomson then followed with 
his presidential address, and commenced by alluding to the 
profound influence of Italian genius upon the philosophy, 
science and art of the world, as exemplified by the immortal 
works of such men as St. Thomas d'Aquinus, Dante, Michael 
Angelo, Galileo and Leonardo da Vinci. He paid homage to 
those pioneers, Galvani and Volta, Galileo Ferraris, and An- 
tonio Paccinotti, the last mentioned of whom the members 
had the pleasure of meeting at a special session arranged for 
the purpose, when an illuminated album was presented to him 
amidst 1nuch enthusiasm. 

Prof. Thomson offered to the Italian nation on the fiftieth 
anniversary of its union, the most sincere congratulations of 
the Commission. He also complimented the various Local 
Committees upon their excellent work and more especially 
thanked them for their splendid co-operation with the Central 
Office. The delegates, he said, were no longer strangers, but 
comrades. Не suggested the formation of several small Inter- 
national Committees so as to give the Local Sections a closer 
interest in the actual preparation of the work, and this sugges- 
tion was acted upon later. In closing his interesting address, 
‚ of which the above is scarcely more than an epitome, Prof. 
_Themoon, as the retiring President, expressed his deep appre- 


PHOTOGRAPH, TAKEN AT TURIN, OF TAE DELEGATES AND OTAHER3 PRESENT AT THE RECENT MEETING OF THE 
INTERNATIONAL ELECTROTECHNICAL COMMISSION. 


FRONT ROW. 11. M. E. Brunswick (France). 
1 His Excellency T. Calissano, Italian 12. M. C. le Maistre (General Secretary 
Minister of Posts and Telegraphs. | |. E C.). 
2. Prof. Dr. E. Budde, President of the ' 13. M. Ch. David (Secretary French Com- 
I. E.C. | mittee.) 
3. Prof. Elihu Thomson (U.S.A.), Re- : 14. Signor Carlo Clerici (Italy). 
tiring President. 


25. M. E. Gevaert (Belgium), behind Dr. | 40. Dr. А. E. Kennelly (Secretary, U.S.A. 


Strecker. Committee). 
26. Mr. C. О. Mailloux (President, United | 41. Dr. Clayton Sharp (U.S.A.) 
States Committee and Government | 42. Heer L. M. Barnet Lyon (Holland). 
Delegate). 43. Mr. P. F. Rowell (Secretary, British 
27. Prof. Guido Grassi (Italy). Committee). 
28. Prof. E. Morelli (Italy). 44. Signor Guido Semenza (Secretary, 
29. Comm. G. Duran (Rep. Italian Posts 


Italian Committee). 
and Telegraphs). 
. Ssnor R. Muller (Ecuador). | BACK ROW. 


. Mr. C. Ericson (Secretary, Swedish 
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Committee). 


| THIRD ROW. 
SECOND ROW. 15. Major W. A. J. O'Meara, C.M.G. (Great ' 
1. M. Emanuele Jona. (Italy). [vine>. | Britain and Government Delegate). 
* Md Vittorelli. Prefect of thc Pro- ! 16. y ad pun (U.S.A.), Е 
. М. de Chatelain (Russia). | .I. E. E. ап avernment Delegate. 
4. i d Lombardi (President, | 17. Mr. т (personally invited 
aliar Committee). to attend). 
9. Prof. Absolon Larsen (Denmark). ‚ 18. Prof. Clarenc? Feldmann (President, 
6. "E R. V. Picou (President, French | т и P 
ommittee). . Mr. 5. Faber эптагк). 
7. Col. R. E. Crompton, С.В. (Hon. Sec. | 29. M. Paul Boucherot (Franc3). 
I.E.C.) 21. M. J. Blondin (Franc). 
8. Prof. Dr. K. Strecker (Germany). 22. Dr. Silvanus P. Thompson (Great 
9. Mr. Alexander Siemens (President, Britain. Government Delezate). 
British Committee, and Government : 23. M. Blondin, fils (France). | 
Delegate), | 24. M. О. D? Bast (Secretary, Boleium 
10. M. Atsushi Oya (Japan). Committee). 


and Dr. Silvanus Thompson (Dr. R. T. Glazebrook, C.B., was | 


also a Government delegate, but was unable to attend), and the 
official delegate of the Indian Government, Mr. J. W. Meares. 
His Excellency Signor T. Calissano, the Italian Minister of Posts 
and Telegraph, on behalf of his Government extended a very 
warm welcome to the Commission, which he likened to a world’s 
parliament of electricians. | 

‹ Prof. Elihu Thomson in thanking His Excellency, in the 
naine of the Commission, for his courteous welcome given in 
French, felt bound to use the same language in replv, which he 


31. Prof. Dr. Moritz de Hoor-Tempes | 46. Mr. C. A. Rossander (President. Swe- 
(Huneary). dish Committee). 

32. Herr Georg Dettmar (S-cretary, Ger- | 47. Reporter (French). 
man Committee). | 48. Reporter, J. Perrott (English). 

33. Prof. T. Mather (Great Britain). 49. Mr. E. L. Litton (Assistant). 

34. Herr K. Tauber (Switzerland). 90. Mr. R. K. Gray (Great Britain). 

35. Senor Alfonso Castello (Mexico). 51. Mr. С. А. Bona (Panama). 

| 36. Prof. J. Landry (Secretary Swiss Com- 

mittee). Prof. L. W. Gill (Canada). 


37. Senor Luis de la Peña y Braña (Spain). 
, 38. M. G. A. L'Hoest (Belgium). 
' 39. M. H. Armagnat (France). 


Mr. J. W. Meares( British Indian Pre: 
Government). [Nie 
The Portuguese Consul. 


ent. 


ciation of the honour conferred upon him by the members in 
having elected him as their President in 1908 and he thanked 
them most heartily for this evidence of their confidence. 

Prof. Dr. Budde proposed a vote of thanks to Prof. Thomson, 
which was carried by acclamation. 

Col. Crompton next gave a short report on tle general pro- 
gress made. Не said that whereas in 1908 there were only 10 
countries joining in the work, there were now 21 in which an 
Electrotechnical Committee was properly constituted. in most 
cases with the direct assistance of the respective Governments. 
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Having touched upon the various subjects under discussion, 
he reported what he considered а most valuable instance of 
co-operation and one which would, at any rate, be of great 
assistance to the British Section of the Commission. Through 
the good offices of Mr. Alexander Siemens, President of the 
British Committee, the British Engineering Standards Com- 
mittee had heen invited to und had appointed a joint Commit- 
tee to deal with all electrical matters from the international 
point of view. The Committee would consist of members of 
the British Local Committee and of the Electrical Section of the 
Engineering. Standards Committee, in addition to the usual 
Government representatives. This desire to co-operate for the 
good of the community, he felt sure the members would agree 
with him, was worthy of all praise. 

The election of officers was then proceeded with and M. 
В. V. Picou, President of the French Committee, in а most 
charmingly courteous speech, proposcd that Dr. Budd» be 
elected to succeed Prof. Elihu Thomson. He said that, as 
everyone knew, Dr. Budde had taken the keenest interest in the 
Commission from its very inception; he was a great worker 
and his active assistance had been of immense advantage to the 
movement. Quite recently. im the matter of the symbols for 
Ohm's law, he had obtained from his compatriots the necessary 
sacrifice which had made international agreement possible. 
Finally, the leading part Dr. Budde had taken in the question 
of technical nomenclature and which had contributed in such 
a large degree towards a practica! solution, rendered the Com- 
mission even more indebted to him. M. Picou, therefore, had 
the greatest confidence in proposing that, as a respectful 
homage to him for services already rendered. Prof. Dr. Budde 
be elected President of the Commission. and he felt that this 
election would be of the greatest benefit to the Commission as 
a whole. This proposal was seconded by Mr. С. А. Rossander, 
President of the Swedish Committee, and carried by acclama- 
tion, members rising in their seats. 

Dr. Budde thanked the members for the honour they had 
done him and said he would do all in his power to further the 
alms and objects of the Commission. 

Prof. Feldmann (Holland) said there were many present. at 
this meeting who would remember the 5t. Louis Congress of 
1904, where Со]. Crompton had developed the idea of inter- 
national co-operation in matters electrical. He was, in fact, 
the father of the I.E.C., and it was, therefore, with the greatest 
pleasure that he proposed the re-election of Col. Crompton as 
Honorary Secretary of the Commission. This was enthusias- 
tically seconded by Prof. Lombardi (Italy) and carried. by 
acclamation, members again rising in their seats. 

Col. Crompton having expressed his thanks, on the proposal 
of Mr. Siemens, seconded by Mr. Faber (Denmark), it was car- 
ried unanimously that Prof. Lombardi be elected to preside 
over the unofficial meetings to be held. 

The Minister of Posts and Telegaphs kindly consented to 
despatch a congratulatory telegram to His Majesty the King 
of Italy on behalf of the Commission. The meeting then ad- 
journed and the members went into the Roval Gardens where 
the photograph here reproduced was taken, the list of names 
being given below. 

The following morning at 9 a.m. Prof. Lombardi opened the 
unofficial meetings, the agenda for which had been in circula- 
tion amongst the various. Committees for some months pre- 
viously. The first question was that of nomenclature, and on 
behalf of the small Committee appointed at Brussels Dr. 
Budde presented a short report showing the work accomplished. 
Hle referred to the meeting held at Cologne in May last and 
stated that the modifications to the Cologne report which had 
been sent im by various National Committees had been given 
the most careful attention at a meeting held in Turin just before 
the present sitting of the Commission. He presented the result 
of Пиз work in French and English. Some criticism at first 
arose as to the procedure adopted in this work, but after some 
discussion and explanations the report was adopted under the 
title " List of Terms and Definitions in the Official Languages, 
French and English, provisionally adopted by the LE.C.” 

It was explained that the word ^^ provisionally ” was intended 
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to imply that, at the next meeting, in two years’ time, if it was 
found really necessary, modifications to the definitions would 
be considered. The List is to be published arranged in two 
methods, the one alphabetical, the other the logical order of 
sequence of ideas. The small International Committee con- 
sisting of one representative of France, Germany and Great 
Britain remains in being for two years, and Prof. Larsen (Den- 
mark) is specially invited to attend the meetings. In view of 
the importance of the Spanish language the Spanish Committee 
1s Invited to send a delegate to follow the work ; the Committee 
as originally appointed being alone empowered to vote. 

Ап obviously necessary proposal was adopted that the 
National Committees be at liberty, and be invited to send dele- 
gates to attend the meetings of any and all special Committees. 

The French Committee, through their President, М. В. V. 
Picou, presented their complete vocabularv in French, includ- 
ing a most useful affiliation table of the terms drawn up by 
Mr. P. Boucherot. Other Committees also presented their work 
on nomenclature. 

The next question discussed was that of symbols, with the 
Brussels propositions asa basis. These, with small modifications 
as to form, were agreed to provisionallv. The question as to 
the use of any particular type to represent magnetic quantities 
was left open. The following are the resolutions :— 

1. Instantaneous values of electrical quantities which vary 
with the time to be represented by small letters. 

2. Virtua! or constant values of electrical quantities to be 
represented by capiial letters. 

З. Maximum values of periodic electrical quantities to be 
represented by capital letters followed by the subscript м. 

4. Magnetic quantities, constant or variahle, to be repre- 
sented either by capital script, Gothic, heavy faced or any 
special type. 

9. Maximum values of magnetic quantities to be represented 
either bv capital script, Gothic, heavy faced any or special type 
followed by the subscript m. 

6. The following quantities to be represented bv the follow- 
ing letters :— 


Electromotive force _........................... Е, e 
Electrice quantity а ©, q 
Inductance* —————— m EO E 
Magnetic force .................................. {> lutions 
Magnetic flux density „анна В ) fands 
. Mass ———— HB €. M, m. 
noun ME DET L, 4. 

TIE о "HP T, t 


The letters I. E. R. were, on the proposition of Dr. Budde, 
seconded by Mr. Siemens, unanimously agreed to for the re- 
spective quantities in the simple representation of Ohm’s law. 

The term " reactive power" was also adopted to designate 
the quantity V I sin 4. 

А special Committee consisting of one member from Belgium, 
France, Germany, Great Britain, Holland, Italy, Spain, Swit- 
zerland, and U.S.A., was appointed to continue the study of 
the international unification of symbols, and some additional 
propositions put in by the French as well as certain other sug- 
gestions by the Dutch, were referred to this Committee to be 
dealt with. 

The good work of the A.E.F., the Pan-German Committee 
on symbols of the Elektrotechnischer Verein, of which Dr. 
Strecker is the able President, and which has done so much 
during the past 10 years towards the adoption of Inter 
national symbols, was fully recognised by all present, and it 13 
confidently hoped that, through the intermediary of the German 
Local Committee. the LE.C. will enjoy the full benefit and 
advantage of the active co-operation of this important Asso 
ciation in the difficult subject of svmbols generally. 

The vexed question of the graphical representation of alter- 
nating-current quantities did not give rise to anything like the 
amount of discussion anticipated, and the following propositi? 


— e- 


— — 


* Coefticient of self-induction. 


THE ELECTRICIAN, SEPTEMBER 29, 1911. 


977 


was agreed to without any difficulty whatever, bevond a ques- 
tion as to the utility of the note added by way of explanation : 
In the graphical representation of alternating electric and magnetic 
quantities advance in phase shall bo represented in the counter clockwise 
direction. 
Note.—In cons^quence, the imp*dince of a reactive coil of resistance 


В and inductineo L is R ЕМУ Цо and that of acondenserof capacity C 
1 


v —1Сф 
oo herowith represents the phas? relitions in 
a simple alternating-current circuit containing an im- 
pressed E.M.F., O E, and a lagging current O I. 

The rating of electrical machinery received 
detailed attention and not only were the three 
propositions referring to the rating of genera- 
tors and motors in international watts put 
forward at Brussels adopted, but а Com- 
mittee consisting of representatives from О 
Belgium, France, Germany, Great Britain, 
Italy, Switzerland, Sweden and U.S.A., was appointed to study 
the subject from the international point of view. The work 
already carried out in various countries in reference to the 
rating of machinery was fully appreciated, and, through the 
National Committees, the co-operation of those bodies who 
have made it their business to study this particular problem is 
to be sought. | 

An interesting report оп the question of prime movers for 
electrical purposes was presented to the Commission on behalf 
of the Italian Committee by Mr. E. Jona, and this was referred 
to the small Committee with instructions to give it their most 
careful attention. 

À report on the different Standard Rules extant, prepared by 
the Central Office, was alo referred to this Committee with a 
view to assisting its labours. This completed the definite work 
which had been before the National Committees during the 
past year and upon which decisions were desired. Mr. Leon 
Gaster, personally invited. to attend as representative of the 
Illuminating Engineering Society of London, at the invitation 
of the President imide a few remirks on the question of the 
nomenclature of Wuminaiion. Dr. Kennelly, President of the 
American Society of Vlumninating Engineers, and Dr. Clayton 
Sharp, а past-Presideni, also spoke on the subject and of its 
importance to the E.C. now that the question of clectrical 
nomenclature generally was under consideration. Th? mem- 
bers, after a brief discussion, expressed themselves in favour of 
the idea of the National Committees communicating upon the 
subject with the Socicties in their respective countries dealing 
with these matters. 

The I.E.C. has decided to meet at Berlin in 1913, the exact 
date being decided later. The I.E.C. has also accepted the 
Invitation of the American Institute of Electrical Engineers, 
so cordially presented bv Mr. Gano Dunn, its new President, to 
hold a plenary meeting at San Francisco in 1915 on the occasion 
of the Great Exhibition to celebrate the opening of the Panama 
canal. | 

At the official request of the International Congress of the 
Applications of Electricity, the Council of the I.E.C. has decided, 
subject to the ratification of the Local Committees, to accept 
the task of organising all future Electrotechnical Congresses, 
It has also accepted the invitation transmitted through the 
American Local Committee in reference to an International 
Electrotechnical Congress at San Francisco in 1915. 

At the second plenary meeting held on Monday, September 
lith, the report of the work of the unofficial meetings was 
received and decisions officially adopted in the sense already 
outlined. 

A council meeting was held on Wednesday, September 13th, 
at which the request of the Electrical Congress of Turin was 
discussed with the result above indicated. In addition to this 
important matter, questions of finance and internal organisa- 
tion were dealt with. 

Finally vote:of thanks to the presiding officers, to M. Mailloux 
for his invaluable assistance in translating the speeches, and to 
the oflicers of the Commission, concluded the proceedings, which 
were voted by one and all a complete success. In view of the 
above report we feel sure our readers will share this opinion. 


13 where w is equal t» 2z « frequency. 


It follows also that 


THE SINGLE-PHASE REPULSION MOTOR.* 
BY THOMAS Р. WALL, M.SC., M.ENG. 


(Continued from page 923.) 


Summary.—1n the first part of this Paper expressions are deduced for 
the E.M.F.s induced in the stator and rotor windings, and curves are 
given which enable some of these E.M.F.s to be rapidly determined for 
any value of the displacement of the rotor brushes from the stator axis. 
In the second part of the Paper the results previously obtained are 
employed in developing the theory of the repulsion motor. А series of 
simultaneous equations enable ex pressions to be obtained for the sp»ed, 
stator current, power factor and power of the motor. In the third part 
of the Paper the results of some tests on a б r.H.r. motor are given, and 
the values of the stator currant, power factor and speed are shown. to 
be in agreement with the theory. Finally, a method of caleulating 
the open circuit characteristic of a single-phase motor is given. 


Part II. 


In order to present the method with the greztest possible clearness 
we shall neglect in the first place the resistance of the rotor winding, 
the resistance of tho stator winding, the leskage of the rotor winding, 
and the le»kege of the stator winding. The generel case will then be 
examined and the cffect of these different quantities on the final 
result will be ascertained. 

If а current be p23sed through the stator winding, a flux will be 
produced which will be directly proportione! to the current (if the 
limits of seturation be not exceeded). This flux will link both stator 
and rotor windings, the flux linkages being in exch case the sum of the 
products — flux x number of coils linked —taken for all the coils. 
Similarly, if 2 current be passed through the rotor winding a flux will 


Ес. 10. 


Fio. 11. 


be produced which will be directly proportional to the current, and 
the flux linkages in this case also will be represented for both stator 
and rotor windings by the sum of the products— flux x number of 
coils linked. 
For any given simultaneous va'ues of the currents in the stator and 
rotor windings respectively, tho flux linkages for both the stator and 
rotor windings will be simp!y the algebraic2) sum of the values of the 
flux Наказ for each carrcat. 
Suppose the current in the rotor winding at any instant to be i, 
amperes. The flux distribution in the eir-gap will be аз shown in 
Fig. 8. for г smooth-cored armature and an indefinitely large number 
of conductors in the rotor winding. 
The number of ampere-turns per pair of poles will be 

Zl. 

2Pp,, 


Z, P, р,. having their previous signification. But the ampere-tums 
per pair of poles are = 1°6B,,.,, 8, in which ĉis the lengthof the 2ir-gap 
in centimetres. This expression holds for the case of smooth-cored 
rotor and stator. For slotted cores, the ampere-turns per pair of 
poles are-- 1:64, В, „х б, in which £j isa coefficient which takes account 
of the fact thet tho maximum flux density over any small strip, 
mewsured in the direction of the circumference of the air-gap, is 
greater than the mean value (cf. previous references). 


* Paper read before Section G of the British Association at Portsmouth. 
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so à ТН 
Ae _ 


We may therefore write 
Zoho А " 
= 1:64, Bua ©, 


2P per 
| Zis 
or: Bass 2P p, 1:66, 
or Bom Mb 


; Z 
A, being a constant of the machine and= ору, 1-6k, y 


Now, it has already been shown that. the flux linkeges of the rotor 
winding due to д current in that winding are 


L^ Ban ет? 
ut END oan ` 
ЗРр,. 
Ld 1 
or = CD nx; 
in which С. | 


_ ЗРр., 
and is a constant of the machine. 
s L’ R= ACs 
Again, the flux linkages of the rotor winding due to 2 current in the 
stator winding is (equation (24) and Fig. 4) 


ГА і 9 
L i 3Pp, В, lure 
2r 
or L'j-- C Bini Ы 


. . 1 . е 
іп which C= зру free and is a constant of the machine forany 
fer 
given angle 6. 
Now, Bmax. Сап be expressed as above in terms of the current i; in 


€ 
Hence, the resultant flux linkages of the 


the stator winding, viz., Ву == Aiii in which A= ур, Fo, andis 
| 2Ру. V 6k, 


a constant of the machine. 


C PM 8 
|| lia 
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Е, = 
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Fic. 12. 
RWS. Value of Applied Preseure= 90 Volte. 
Stator Current = 265 Ampa. 
Eotoc р =65'3 Amp. 


19 bs 


,» 9? 


rotor windi C y cee 
DOES inding for any current 7, m the stetor winding and any current 
i, in the rotor winding is | 
m , ” PM Р А 
order to avoid confusion it is desire} 
: ^ sion it is desirable to a | 
tion as to the meaning of positive and ж не о 
H a E * Lee x t Kt E ay 
linkages. g values of the flux 
In Fig. 10 2 curr ES 
r. 10 2 current, ¿in the stator winding ne e cs 
shown bod vd jl ne tator winding flow ing in the direction 
[шк the directional s 1 E to he positive. and produces а 
: j Éetion shown by F The flux linkage 
adi ое „Нах linkages of the stator and 
rotor w Mc . Jrinesta anc 
A Di "as respectively due to this current are taken as positive 
ne E in the rotur winding flowing in the direction shown by 
d у: © 1з assumed to be positive, end produces a flux in the 
à [i у ry. . 
sili ae Papiam by F.. The flux. linkages of the stator and rotor 
Е Е AA due to this current will also be positive 
or the flux linkages of tl Пе 
> ab c. e S 2? Li "(> А on hs v E " ‘es » 
iim nns Е le stetor we may proceed in a similar 
T n 
he flux linkages of the stator winding duc to any cur "E 
the stator winding i : 5 any current 4, 1n 
+ Se TW inding 18 (equation 1А) 


L/ =A, Dy 


in which D,=- 


1 
. >? . 
не а 3Pp, lw,r(r—2a)(T 44a) aud is a constant of the 


4 


> 


ee 


The flux linkages of the stator winding due to any current i, in the 
rotor winding 18 (equation 44), L^, = A,D.2,,1n which D.= pp, n» 
lza 
and is a constant of the machine. 
Hence the resultant flux linkages of the stator winding for any cur- 


rent i, in the stator coils and any current t in the rotor coils is 
L,—-L',4L',— A Dii +Ари 2... (7) 
Expressions (6) and (7) allow the stator linkages to be immediately 
determined for any values of 7, and tz 
Now, if a sine weve form of pressure be applied to the stator ter- 
minals it at once follows thet the stator flux linkages must vary аз а 
cosine function of the time, and may be represented by the expression 


„= L, mas. СОЗ 2ryl 


for any time t, in which » represents the frequency of the applied 
pressure end L, mar, tho maximum value of flux linkages. Since for 
the present the resistance and leakage of the stator winding are 
neglected we may write 

L, мах, 6401077 = P, 
P being the effective value of the applied pressure in volta. 

ЖОЖ PI /—— 2 | 

ve Las agg, cos 2m». 

Further, since the resistance and leakage of the rotor winding are 
for the present neglected, it follows thet the E.M.F. induced in the 
rotor winding due to the pulsation of the rotor-flux linkages must be 
at every instaut equal in magnitude and of opposite sign to the 
E. M.F. due to the rotation of the rotor winding in the field produced 
by the current 7, in the stator winding, for it 1s evident that it is only 
the flux due to the stator current i, which can preduce an E.M.F. of 
rotation in the rotor winding. It follows then that when 1, is Zero, 
the E.M.F. of rotation wiil be zero. and hence the E.M.F. of pulsation 
of the rotor linkages Lg must be zero when i, is zero. Hence, 
dL /d! must be zero when i, is zero—1.e.. Li must be a maximum (as 
regards magnitude) when ¿i is zero. Therefore Lj and i, must һе dis- 
placed relatively to each other by 90 deg. in time, In order to ascertain 


„= —— — = > 


х | 
N 2it vt | 
A | 
E 
ÀI 
] 
/ | 
gt 
Кое 


Fic. 13. 


Lag of I, behind P —37?. 

p. d$ "MERC 
what sign must be given to Ly when i, is zero, WC шау consider the 
following: Referring to Fig. 11 it will be scen that when the short- 
circuited brushes are turned in a clockwise direction out of the stator 
axis the rotation will also be clockwise.* When the stator current B 
positive the E.M.F. of rotation, when the rotor tuns in à clockwise 
direction, will also be positive. Hence, the E. M.F. of rotation in the 
rotor winding and the stator current are co-phasal. and therefore 
since the E.M.F. of pulsation of Ly in the rotor winding must balance 
the E.M.F. of rotation, Lg itself must be 90 deg. behind the stator 
current (since the E. M.F. dL /dt is 90 deg. behind Lj). | 

Fig. 12 gives the relative ph*se displacements of the different 
quantities for the ideal ease of no resistance or leakage. and à 07^; 
y — 50. the speed n being assumed to be 1.000 r.p. m. 

Now. let 7, be the time at which the stator current pass-s through 
zero (from a positive to a negative direction), Then. since at the 
time {= 0. L, has a maximum positive velue, and the applied press 
at the stator terminals must be passing through zero from А postive 
toa negative value; hence туб will he the angle of lag Ф 
stator current behind the applied. pressure. 


m 


КРЕК mp 

i be MUN : otor 
_ * ИН the brush-axis is perpendicular to the stator-axis when ect 
is at rest, a movement of the brushes in a counter-clockwise @ 
causes the rotor to revolve in a clockwise direction. 


——— 
* 
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Further, since the stator current is zero at the time /, and is passing | The equations which must be satisfied are 


from a positive to a negative direction, the stator current must reach 
its maximum positive value at а quarter of а period earlier than the 
time ¢,, thet is to say, at the time ¢;—1/4¥, where y represents the 
frequency of the supply (and consequently also the frequency of the 
current in the rotor circuit). 


Let I, represent the maximum value of the stator current. 
The first part of the problem then resolves itself into a determina- 
tion of the value of I, and &. For, knowing the supply pressure, we 


0-0-27t 


0 10 20 


3LAmps. 
Scale for Circle Diagram 


Fig. 14. 


shall have obtained both the magnitude and phase relationship of the 
Stator current for all speeds, and we сап thus draw the current dia- 
gram of the machine. It will then be shown how the performance of 
the motor may be accurately determined from the diagram as regards 
speed, torque and power. 

From expression (3) we have: The maximum pressure due to the 
rotation of the rotor winding is 


T" 1 x a ee ae " 
\ == TUM Bas Zanr! s 10-* volts 
= EBay 
where E= - Z,rl RC IU 
lop, — 2a 
But Вах = A, 


о р. 


v being used to denote the instantaneous value of the E.M.F. of 
rotation, 


Lg — A,C,7, А.С», 
L,-: A.D, i, + A.D,i,, 
Ріо" 


lee. овой 

L 131) соз Эти 
11, : 

e 10 EA n. 


It his already been shown that at the time t — a {іза maxi 
Е | 4› 
mum and equal to I, and Lg is zero. 
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Hence we may write for the time ¢==t,— 


4p ^ 
O=A Gh +A Cis 6 6 6 i a.a (9) 
L=A DÄ tA Dis e s ee d , (10) 
PIM, Г 
eye О укы DEM 
Uv as CON T m 7 Г Г 6 (11) 


| dL, 


Jis EA, kn.. «e i a (12) 


4 = ( 


Now, bv reference to Fig. 12, it will be seen that С, can be repre- 
sented by the expression Le mas, COS 2m-»(t—1,). in which Lg max, 


denotes the maximum value of Lg. For Ete {.е., for Lp=0 
v 
and increasing in a positive direction 


dLg/dt == —2zvLg may, sin (27»)(f, — 


п 
= — 27v Lg тах. SM (—) 


—2rvLg max, —* OE oe 
But Ly = Lpr max, and 4 —0 for the time #=4. 
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Let (^, be the rotor current at the time {=1. Then we may write 


for the time =, 


Lg max. А.С д о @ o е (14) 
P10 | 
= 4:44» cos ти, = АО} 2 
P10 
Р 444v 


Hence from (13) and (14) 
, dL 
2r» A,C, = Я Е [ e • e. * 


From (12), (15) and (16) we get 


(16) 


/44, C” Әт, = БА н. . . . . (17) 
From (10) and (11) we get 


10% . . 1 
— 44› sın ти =А,ри, + A,D,l,, 


and from (9). 
AC, = А,С,1. . . . r е е • (19) 
From (18) and (19) 
dá sin 2x»t, = A,D,I, — A.D, AC . (20) 
444v 1 1*71^1 2 ‘А.С, 1, . 4 
Р10* 
I= I віп туб. ; . . . (21) 
AD sS 
1—1 C, 
From (17) NOUS 
= D, 444, . сов 2mvl,. . . (22) 
EAn 
' From (21) and (22) we get for the angle of lag 2r vt, (usually denoted 
р 2ry(C&:D,—C. D.) 
tan 2rvi,= M 24 (23) 


If we construct a diagram in which the pressure apptied to the 
stator terminals is drawn along the ordinate exis, the extremity of 
the current vector I, will (according to equation (21)) move on a circle 
whose diameter lies on the abscissa axis, and has a magnitude 

P10° 
4-44, 
(anc, 


The circle represented by equation (21) will be as shown in Fig. 13. 


Let any line such as CF be drawn perpendicular to the abscissa 
axis and let OA be any current vector. Join A to D and let B be 
the intersection of OA and CF. Then the triangles OBC and OAD 
are similar. Therefore 

OB OD 
ОС ОА’ 
ОВ.ОА= 0С. ОР. 
But ОС. ОР is а constant. Therefore ОВ. ОА is a constant, say А. 
That is 


I,. OB--K. 
,  OBcos2zvt, cos ты 
бз i | E ; 


. соз 2тиЇ, , . 
But from equation (22) -- p proportional to the speed n. 
1 
Therefore BC is proportional to the speel n.* 
Since aJl resistances hive been neglected the power of the motor 


I | Р 
must be P. Vb соз 2f vl,, ъ.е., aoM: 


Hence, the perpendicular distance from the extremity of the current 
vector to the abscissa axis is a measure of the power of the motor. 


The torque of the motor is equal to the power divided by the 
angular velocity. Referring to Fig. 13, the torque is proportional to 
AM/BC—+.e., proportional to MO/CO ; and sines OC is constant, 


D -—  —— ———————————— HO жс cc 


* This may be proved at once by considering the circle of Fig. 15 as 
the inverae of a straight line perpendicular to the abscissa axis, or, 


more correctly, the inverse of a straight line perpendicular to the 
diameter OD. | 


(15) 


the torque of the motor is proportional to MO, the perpendicular distance 
of the extremity of the current vector from the ordinate axis. 

For a machine on which the author carried out some experimenta 
to test the theory evolved in this Paper, it was found that the сор: 
stants had the following values :— 

A,—183, A,— 89-6, C,—339 өг, C,— 3,350, 
D,—9,010, D,—2,610.6,, E—512.10-*.6,. 
Өс, Өр and Өк may be found for a brush displacement 0, from the 
curves of Figs. 5, 9 and 7 respectively. 

In Fig. 14 the circles diagrams deduced from the equations (21) and 
(22) are shown for three different values of ¢—viz., 0 = 0:2», 025r, 
0-Зт respectively. The applied pressure P is assumed to be 90 volts, 
and the frequency (v) to be 50 cycles per second.* In Fig. 15 
curves are shown which have been deduced from the circle diagrams, 
and show the relationship between speed and stator current, power 
factor, torque and power respectively, the speed having been plotted 
as abscissa in each case, 


(To be continued.) 
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CORRESPONDENCE. 


aso 


OLYMPIA. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Would it not stimulate the visits of engineers from 
the provinces to this Exhibition if some arrangements could be 
made whereby, on some particular Saturday, half-day excursion 
tickets could be obtained at several of the leading provincial 
towns. At present, engineers in their several towns do not 
know what excursions are being run from other towns and do 
not know if they will meet engineers at the Exhibition that they 
would like to have an opportunity of meeting. If some 
particular date, or dates, could be arranged for such excursions, 
possibly many engineers might avail themselves of the oppor 
tunity and might arrange with one another to meet there. 

Speaking for myself, I would have liked to have been at the 
Exhibition this Saturday (23rd inst), but no excursion Was 
running from Birmingham. I can hardly believe that if the 
Railway Companies were approached they would not grant 
special facilities for a particular date or dates, when they ате 
continually running special excursions merely for the sake of 
football matches.—1 am, &c., 


Birmingham, Sept. 23. ENGINEER, 


ЛИИ IED 


A NEW SYSTEM FOR PROTECTING HIGH-TENSION 
CABLES. | 


BY H. BIRRENBACH AND M. HOCHST ADTER. 


Summary.—The authors describe a new automatic protecting AM 
for high-tension cable networks and mains invented Ьу Mr. Hochstadter. 
Particulars of the installation at Cologn? and the results of the tests are 
also referred to. 


Since a previous Paper by M. Héchstadter on the " Dt 
Properties of Modern High-Tension Cables "i great advances Ни 
been made in Germany in th» practical use of high-tension са» 5; 
thus, both the Siemens-Sch uckert- Werke and Felten & Cui 
Lahmeyer-Werke have built and laid an aaphalted d ps 
single-conduetor cable for 60.000 volts alternating current. i m. 
cables were laid between tho powerhouse Muldensteln an Lia 
Umformerstation Bitterfeld, a distance of about 7$ miles, s 
electrification of the main-line railway between Dessau and Bit 
feld. 

Each cable of the system was tested to earth with 50,000 volts, t.£^ 
one against the other with 100,000 volts between conductors: et 


oe ^ 

*The machine was built for 120 volts and 50 cycle: but uum 
get rid of the influence of th» variations of permeability E n 
the tests to be described later were made with an ADS pum 
P=90 volt. The curves of,Figs. 14 and 15 respectively ae т 
constructed for theso values of the applied pressure and Bp dis 
orler that they may be compared with those obtaine 
resistances and leakages were not negligible. 

+ Abstract of an article in the “ E-T.Z." 

t Tue ELECTRICIAN, Sept. 2, 1910. 
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Other large cable-networks are being installed in Cologne and 
Barmen for working pressures of 25,000 to 30,000 volts, and it is in 
consequence of the importance that such cables have obtained in the 
electrical industry that the greatest security for good working con- 
ditions must be guaranteed. 

In order to obtain this necessary security in a network of high- 
tension cables, that is, to be able automatically to cut out that part 
of the network in which a fault occurs without interrupting tho 
supply, the Siemens-Schuckert-Werke hive worked out a system 
which will soon be installed in Cologne. 

This system resembles somewhat the Merz-Price system of tho 
A.E.G. The secondary cable of the Merz-Price system, however, 
is replaced by the special design of high-tension cable in the Siemens 
system. | 

A cable network on this principle has been laid down in the suburbs 
of Cologne where the automatic protecting device i8 to be used. 

When using the connections їп Fig. 1 the cables have in each core, 
concentric to the main conductor but insulated from it and from the 
lead sheath, an almost closed spiral copper sheath, C,, С,, С. With 


ee 
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In the connections between the sheaths C, to C, and the switch 
relays R,, Ry, choking coils D, to D,, are placed in star connection. 
These oppose only small ohmic resistances to the battery current, but 
reduce to a minimum the alternating current flowing through the 
relays, due to the norma! voltage of the protecting sheath and also 
to a short-circuit, in case of breakdown. 

The change-over switches U, and U, are coupled to the cable 
switches. The former connect the battery and the relays and operate 
the main switches. A signal lamp, L, is also placed in tho batte 
circuit to show which owitch in the station has operated. | 

The choking coils D, to D, cen be built with secondary windings 
like testing transformers to which voltmeters are connected. These 
serve also to indicate the condition of the insulation of the different 
cable lengths, as they only show the same potential to earth when the 
insulation of each cable phase is equally good. 

When using the above diagram with single cables, the earth at the 
neutral point y is not necessary, as all short-circuits must necessarily 
take place from the conductor to earth. 

Characteristic of the arrangement in question is that the copper 
sheath always has a potential, relative to the working pressure, pro- 
portional to the distance between the conductor &c. copper sheath 
and lead sheath. This potential must be absorbed in the above- 
mentioned choking coils, whose star connec- 
tions furnish us with a nullpoint to which the 
releasing coils and battery can be connected. 

If one neglects the small differences of 
potential in the phases the releasing apparatus 


с ‚ А 
= 2 EMIN Lead Sheath only havea continuous-current potential. Ina 
Lead Sheath ——— R ea н — | 
©, 
EF 


^^ 2, D; 
Fic. 1.—DIAGRAM OF CONNECTIONS OF ARRANGEMENT FOR CUTTING 
Опт FAULTY CABLE SECTION. 


multi-core cables these sheaths cre insulated from one another. The 
diagram of connections, Fig. 1, shows tho arrangement т г, switching 
ch»mber when using three-core cables with three-ph-se current. The 
same disgram сап he used with single c2b!cs and for other current 
systems. 

Th? chief point in this system i» to obtain & momentary connection 
between the main conductor and the copper sheath, or between tho 
latter and the lead sh^ath, or even between the copper sheaths thom- 
selves, by means of the spark caused by a breakdown in the insula- 
tion in any part of the cable. This is shown in the diagram et л. 

In this way tho circuit of г s2condary battery, of which one pole 
is earthed, is closed through the relays R, and R, belonging to the 
switches S, and Я, of the damaged cab!c, thus opening tho switch. 


Series Resistance 
То Cable — 
р) 
| PEE 
€ [S27 
AS і 
Ei Р 
t C ° 
W 3 l | 
| S| E 


Short circuiting Switch 


Fie. 2.—CONNECTIONS FOR THE ASTATIC WATTMETER. 


The same operation occurs at the other end of the demaged cable and 
thus the damaged section is cut out of th» network. The other 
switches remain closed. 

In order to obtain this result with multi-core cables, in consequence 


of a short-circuit between two conductors, which has not affected the ! 


lead sheath, it is necessary to put one or different phases to oarth, or 
if transformers (t) are used, the neutral point y? of ths same, through 
choking coils in one or more of the switch ch»mbers. The current 
from the battery then flows from th» protecting shesth over th» 
Bpark-gap to the conductor or conductor». and, in consequence of the 
earth connection, back to the battery. 


Time —- 


Fic. 3.—VorTrAGE CURVE. 


normally perfect cable the copper windings have a continuous- 
current potential carried on the alternating-current potential. 

А continuous-current battery 13 usually employed up to 250 volta 
and can be constructed of small elements which can bear a large over- 
load and remain a long time without recharging, as the battery is 
usually at rest. 

One of the main features of this system is that external injury to 
the cable—for example, piercing it with a pick-axe—cuts out that 
part of the system immediately, provided that the damage reaches 
the copper sheath. 

For this reason the copper sheath is placed, in case of single cables, 
as near the lead sheath as possible. This makes it possible to build 
the choking coils with a very high factor of safety, as in single cables 
for high tension they have only to provide for a comparatively small 
part of the working pressure. And of course the apparatus for the 
protecting device must be so built that they themselves cannot cause 
any disturbance in the working of this system. 

Аз a protection for multi-core cables against external damage an 
extra copper sheath under the lead sheath could be supplied. Ex. 
perience shows that short-circuits seldom occur without the lead 
nheath being acted upon, and in this case the copper sheaths round the 
different cores could possibly be dispensed with. 

The authors then give a description of the cable and boxes used for 
the Cologne network. 

The cable was made in lengths of 750 m. and the weight per cable 
drum was about 6,500 kg. Multi-co ilt i 
кре Ме 0 g -core cables can only be built in 

The size and electrical properties of the cable are as follows :— 

Sectional area of copper conductor 


Diameter over lead sheath .............. about а 
Diameter over asphalt covering  ......... » 48 mm 
Thickness of acon between conductor and 
. Copper sheath — — ......,......LLLLLLL. 
cred insulation between copper а Toad Mad 
sheat 

MM RS 2-5 mm 
Total thickness of paper insulation 
Radial thickness of lead ие 
Sectional area of copper sheath ................ 26 x 0-07 mm. 
Resistance of copper sheath .................. about 300 per km. 
Weight of copper sheath ..................... » 55 kg. per km, 


The copper sheath is wound with only about 1 to 2 mm. between 
the spirals. It does not materially increase the price of the cable. 
Continuous tests have shown that the copper sheath in single, or 
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the threo copper sheaths in three-core cables, does not affect the 
quality of the cable with respect to impregnating, or the resistance 
to bending and testing ; neither does it increase the dielectric losses 
or the capacity insulating values. 

In the end dividing box used for the above single cable the copper 
sheath is connected 23 al :o in the straight through joint boxes, which 
are evlindrical and mede in bronze on account of the Foucault 
currents, by me2ns of tin-foil strips. 

The principal dimensions of the end box are :— 


Total length ........ TES esses about 930 mm. 

„ breadth ....... UNE dedu eda ЕТТЕРИ . » 250mm. 

„ depth ........... Staines M SM UPC PES . » 290 mm. 

» length of the porceliin insulators » Что mm. 
Length of the projecting part of the insu- 

unc n » 280 mm. 


The cuthors finely give г description of the terms drawn up for 
the gu»rontee to be given for th» Cologne ex bles end the tests whieh 
hove to be fulfilled before and after leaving the same. 

They also deceribe the sporit! e:tztie wattmetors which have been 
especially built for use with thi: system. Fig. 2 shows the connec- 
tions employed with these wettmeters; whilst Fig. 3 illustrates а 
diagram taken with an oscillograph of the tension of the phases with 
10,000, 15,000, and 20,000 volts. 


LEGAL INTELLIGENCE. 


санаса услана 


Electrical Inspectors. 


At Clerkenwell (London) Police Court on Friday an electricity supply 
consumer in the St. Pancras area applied to Mr. Bros for the appointment 
of an electrical inspector. It wasstated that applicant had had a dispute 
with the local authority as to the kind of fuse supplied by the Council, 
and there was no one to appeal to, as St. Pancras Council (and Chelsea 
Electricity Supply Co.) had electric lighting powers before the L.C.C. had 
general powers in the matter; they were excluded. from the operation 
of the General Act. Бу the Local Acts, and were not subjected to the 
inspection of the L.C.C., as was the rest of the metropolis. Tne Local 
Acts provided that in such а ease an aggrieved consumer must apply to 
a stipendiary to appoint an inspector and the. appointment remained 
a permanent one. The magistrate could appoint the London County 
Council. Applicant was informed that neither the Board of Trade nor 
the County Council could take action, and was referred to the magistrate 
to take the initiative. 

Mr. Bros adjourned the hearing of the eas? until Thursday, Oct. 5. 


Overhead Wires in Southwark. 


At Lambeth (London) Police Court on Monday Mr. Hopkins sat ав 
arbitrator to determine a difference between the Postmaster-General and 
Southwark (London) Council as to overhead telegraph wires in certain 
thoroughfares. 

Mr. Р. Melntyre, for the Postmaster-General, stated that when the 
solicitor to the G.P.O. asked the Council to waive their objection to over- 
head wires the ‘Town Clerk replied that they were unable to do so, as they 
were firmly opposed to the principle of allowing overhead wires. It was 
not proposed to use the wires for any other purpose than that of connect- 
ing up the fire-alarm posts with the fire station. The cost of placing 
those lines overhead would be £90, but if they were placed underground 
the cost would be £339, 

Evidence was given on behalf of the Council, and Mr. A. Harrison, 
borough engineer, said the Council objected to all overhead wires in their 
distriet. He considered the erection of the proposed. posts and wires 
would be objectionable and tend to deteriorate the district. 

Mr. Hopkins reserved his decision. 


German Consular Service.- 11 is announced thet the appointment 
of commercial experts to verious imoortant German Consulates 
having been found so advantageous in promoting German exports, 
it is пом proposed to extend the principle by supplementing them 
with speciel experts for answering technical questions, Their field 
of activity will lie in following the progress of the industrial develop- 
ment of a foreign country and reporting about all technical and 
engineering novelties. At the outset. these new experts will be 
appointed. to the German Consulates at London. Washington. 
Paris. St. Petersburg. Vienna. Constantinople and Tokio, Technical 
members, as salaried officials, will also be appointed to the Consulates 
at Christiania, Budapest. Bucharest. Sofia. Alexandria. Athens. 
Rome, Moscow, Menchester, New York, St. Louis and Peking. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —T he undermentioned Applications (except those marked t) are nol open i 
public inspection until after acceptance of Complete Specifications. Those markted* m 
open for inspection 12 morths after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is айхай, 

Avgust 11, 1911. 
18 175 Kise. Automatic electric switcheear. 
18.203 Barsour. Electrical brushes or collectors. 
18204 BasBouR. Homorpolar electrical generators and motors, 
18.212 Brackett & MounTAIN. Protecting coverings for conductors or cables. 
18,231 TuoursoN. (Ges. fur Drahtlose Telegraphie m.b.H., Germany.) Elem: 
oscillation circuits and their connections. * 
18.235 Gwozpz. Telephones. (Addition to 11,234/11. 


Germany.)* 

Aucust 12, 1911. 

18.265 Неснт & Dowpgit. Electrically operated siens. 

18.271 DircuAM.. Transmitter for wireless telegraphy. 

18.280 LEHMANN. Automatic voltaze regulation of a!ternators.® 

18,281 MariHEwSs. Wireless telephony and wireless telegraphy. (Addition to 29,242 10) 
August 14, 1911. 

18.322 Мина. Electric controlling or synchronisine pendulums. 

18.324 RirPiNOILLE. Electrical heating and venuiating appliances. 

18,334 Jepp. Electrical heating element. 

18.351 Grote. Metal filaments for electric lamrs. 

18.360 Morrison. Reversible galvanic batteries. (10 10710, United States.)* 

18.375 KagEsen. Terminal clips for electric wires.* 

18.392 Ноге & " Z” Erectric Lame Мес. Co. Filaments for incandescent lamps 


August 15, 1911. 
18,462 SIEMENS Bros. & Co. (Siemens & Halske А.-С.) Mountings for wall teleziore 


sets 
Aueust 16, 1911. 
18.473 MCCLBLLAND, JuN. Heating liquids by electricity. 
18,487 Munro & R. E. T. Constructicn Co, Electric vehicles. 
18,526 Price. Dynamos. 
August 17, 1911. 


18.575 Siemans Bros. Dynamo Worxs & ЭснирР. Starting switches for motors.* 

18,583 RaAiLiNG & Maurice. Electric light fittines. | 

18.586 Gwozoz. Telephones. (Addition to 17.,363/11)* 

18,611 FIELD & FERRANTI LIMITED. Automatic starters for electric motors. 
August 18. 1911. 

Kevin & James WHITE, CLARK & CHETWYND. 

WESTERN Exvectsic Co. (Western Electric Co., U.S.) 


exchange systems." 
(Western Electric Co., U.S.) 


WESTERN ELECTRIC Co. 
circuits.’ | 
Siemens Bros. & Со. (Siemens & Halske A.-G.. Germany.) Devices for 27е. 
vising the efiective working condition of power-operated railway point 2+ 
signals. * 
CRABB, PERL & HuTCHINSON. Switches. 
Noslre. Machines for covering or insulating wire. (18,8/10.)* 
B.T.-H. Co. (С.Е. Co., U.S.) Heat-storage devices. 
August 19, 1911. | i 
BELLERS Limitep & CHAMRERS. Attachment of insulator carrying arms to fos 


Convention date, 261, 


18,630 
18.648 


18,649 
18,658 


Magnetic compasses. 
Automatic Черт 


Telephone exchange 


18.667 
18,674 
18,676 


18,680 


18.692 Weexes. Electrical indicating systems. 
18,693 Reynotps. Electrical signal apparatus. (17/3/11.)* КОР 
18.733 PLANIAWERKE А.-С. FUR KOHLENFABRIKATION. Carbon electrode. (6,10 10) 


SPECIFICATIONS PUBLISHED. 


1910 SrsciriCATIONS. 
11,154 FEssENDEN. Wireless signalling. (29/1/10.) | 
Hart. Maeneto-electric ignition apparatus for internal explosion engines 
Reeve. Electrical apparatus, 
Jounson & Вилімотом. Electricity meters. 


Davies, Kent & Davies, Kent & Stewart. Switches. 


19.199 Невков. Regulating the closing of electric bell circuits. 
19,449 MARTIN. Maenetic separation of zinc, copper and other sult hide ores. 401 
20.040 ETABLISSEMENTS Paz & SiLvA. Socket for fixing electric lamps. (28/0 1^ 


ALLGEMEINE ELBKTRICITAS Gres. Apparatus for varying the mean potent 
of starting machines (distributing dynamo machines). (6/9/03) 
SmitH & Lyon. Detectors for use with electromagnetic мау... ele 
MITTELHAUSEN & WiLLIAMS. Supporting and insulating overhead wires 1 
tric tramways and railways. 
HARRISON. Means for supporting electric lamps. 
Lewis. Electrodes for arc lamps. 
23.639 ScHILLinc. Manufacture of metallic filaments. (29/12/09.) 
23,891 MeIGH. Terminal for high and low-tension conductors. | mbus 
MERRYWEATHER. Driving magneto-electric machines for internal co 
Apparatus for emission of Hertz oscillatton. (26/11 29.) 


26,409 
engines. 
Motor supports fo 


20,759 


22.164 
22,735 


22.775 
22.803 


27,247 GIRARDEAU. 

27.725 BRusH ELECTRICAL ENGINEERING Со. & L&E-H. 
tramcar truc&s. | di 

27.857 Born. Conversations-counter for telephones without crank handles. 

28.179 Си.Ез. Condensers for electrical systems. (4 12 23.) 

28,536 RUTHENBURG. Electrodes for electric furnaces. | sivas 

29.161 VickERS. WILLIAMSON & Brown. Commutators for electrical mac SCuLESINGER- 

29.505 ALLGEMEINES CuEMISCHES LABORATORIUM OsKAR Н. ANE DU 
Suprorts for metallic filaments in incandescent lamps. (18.1 Tr 

30.166 & 30,167 Сов. (Draper-Latham Magneto Со.) Magneto generate’ 

39.233 В.Т.-Н. Со. (С.Е. Co., U.S.) Dynamo-electric machines. 


1911 ЅРЕСІҒІСАТІС М5. | 
320 Encer. Electrical contact devices. (Addition to 6,765 08.) for electric moto? 
498 Otis ELEVATOR Co. (Otis Elevator Co.) Controlling apparatus tor 
1.907 RICHARDSON & CROWLEY. Incandescent lamps. (1.4. 11.) 
2.903 Sire. Dynamo-electric machines. (14/2/10.) T 
4.397 OESTERREICHISCHE DAIMLER McTOREN А.-С. Overhead trolle 
tion. (22 10,10.) . Я 
4,917 DaHi-]ENsEN & AKTIESRLSKARET Bino & GRONDAHLS din 
Pres: moulds for the manufacture of insulators with more и lix? 
5,564 Crowe & Вкітіѕн L. М. En M К Oe ОИТ E 
6.983 Barnes. Lug joints for the lids of accumulator . ectric 
7,031 SIEMENS Bree DYNAMO WORKS. (Siemens-Schuckertwerke Ges.) El 
braking polyphase series motors. 


r elect 


y wire constr 


LAE “SEAL ek. 
tticoat 


t. 
manufacturing М? 


8,004 ScuwaB. Incandescing bodies for electric lamps and n 
(9/4/10.) КИРЕ 
9.375 ЅівменЅ Bros. & Co. (Siemens & Halske А.-С.) Telephone 1n 
tion sets. 


Automatic fire-arms. 


r wireless telegraphic and 
aivanic cells OF 
028.) 


‘tion to 6.060 
(Alerke) Arc lamp? 


9.429 MENTEYNE & DBGAILLE. 

10.156 ВЕчко. Voltaic cells. | 

11,339 Ввмам. Transmitters and receivers fo 
apparatus. 

11,906 CuEMiscug FABRIX GRIESHEIM-ELEKTRON. 
batteries. (10/10/10.) E 

12,024 BLowNpEL. Manufacture of electrodes for arc lamps. E 

12,735 Siemens Bros. Dynamo Works. (Siemens Schucker 


telernonle 


Depolarisers for $ 
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“ SPEEDING UP" 


is the general tendency in mcdern life both domestic ard in- 
dustrial. “ Specding up” of the various manufacturing pro- 
cesses dates back to the intrcduction of mechanical power, and 
most particularly to the application of electricity as a motive 
power for driving machinery. Stress of ccmpetition makes 
“ speeding up” of the output of a factory essential. There is 
nothing which assists the harried manufacturer co much in the 
accomplishment of this object of increased output than the 
adoption of the unobtrusive electric motor. The electric 
motor is rapidly coming into universal use both for domestic 
and industrial purposes, particularly where small powers are 
required and where the first ccst to the machine is inconsider- 
able. Great as has been the success resulting upon the per- 
fecting of the small electric motor as a means of driving, there 
are yet thousands upon thousands of consumers who use elec- 
tricity for lighting or possibly heating but who have rot adoptcd 
electrie driving in some shape or form because they are rot 
conversant with the many conveniences attendant thercon rer 
of the small outlay necessary. In many instances where the 
advantages of small motors for driving where horse-power 
required is under one-half is realised. Recognising the large 
field which awaited development in this direction, the Simplex 
Conduits Limited have introduced a very complete range of 
machines and put them upon the market at extremely reason- 
able prices. The range has been co devised that the prospec- 
tive buyer may choose a standard machine which will suit his 
requirements in almost every conceivable case, provided they 
are within reason. The electrical engineer and the user will 
equally find it an advantage to pay the exhibit of Simplex 
Conduits at the Electrical Exhibition a visit. A number of 
these useful little motors are there shown under actual working 
conditions so that their capacity for carrying out the duties 
required of them will be realised. Consulting a very complete 
catalogue dealing with this line just published by the Company, 
it will be found that in addition to the standard range of motors 
varying from 3 Н.р. to 4 н.р. for both alternating and 
continuous current, that there are a number of types specially 
designed for particular situations, such as motors with vertical 
shafts, polishing motors with both standard and pedestal bases, 
geared motors, motors for driving through a flexible shaft, 
textile motors, gramophone motors, and so on. In fact, within 
the compass of this list is contained the most complete selection 
of small motors which has yet been introduced into the market. 
Incidentally 1t may be mentioned that not only particulars as 
to prices, output and so forth are given but full and exhaustive 
details, with suitable diagrams, of dimensions and all the neces- 
sary connections. One pattern which particularly appeals as 
being extremely useful and which should find a place in every 
household is a little machine of 4*; H.P. constructed spe- 
cially for driving sewing machines. The picture shows the 
lady engaged at à sewing machine in connection with which one 
of these motors is used. The most remarkable fact is that both 


_ arrangement is employed. 


hands are left free for the manipulation of the work, not only 
an advantage but a very important point where intricate sew- 
ing has to be done. The control of the speed of the starting 
and stopping is entirely arranged from the treadle and there is 
no alteration песегвату to any existing type of sewing machine 
in order to take advantage of the convenience afforded by 
means of one of these sewing machine motors. They are fitted 
with a clamp attachment for fitting on to the table, and opera- 
tions can be carried out in a few moments ; a small belt is used 
to drive the sewing machine. With continuous-current ma- 
chines the speed control is arranged for by means of a rheostat 
fixed underneath the table ard connected by a chain to the 
treadle, the pressure exerted on the treadle increasing or slack- 
ening the tension of the chain controlling the starting handle 
of the resistance ; for alternating-current machines a different 
In this case there is a special break- 
ing attachment which is fixed on top of the table and which 
‹ perates, for stopping. on the flywheel of the sewing machine, 
and for alterations in specd on the driving belt. Depression of 
the treadle to which the direct attachment 13 arranged by means 
of a chain causes a jockey pulley to tighten or release the tension 


- of the driving belt. By depressing the treadle in the opposite 


direction a rocker arm is brought into contact with the flywheel 
of the sewing machine, stopping it altogether. Nothing could 
very well be simpler, and when it is realiscd that the whole 
outfit can be obtained for slightly over a couple of pounds it is 
apparent that it only requires the aid of the electrical contractor 
and central station engineer in making the appliance better 
known in order for the one to add to his businers a profitable 
side line and for the second to assist in cc mpleting the day load. 

In this connection it would be well to mention some of the 
trades which are in a position to extensively adopt the Simplex 
small motor with the advantages to all partics concerned. 

Barbers want the machine for driving hair brushes. In the 
boot-making industry there are upwards of 200 different ma- 
chines which require less than } m.p. In the brewing industry 
the motor can drive a bottle-cleaning machine. 

In the enginceriry; trades the applications are legion for 
small lathes, drill presses ard ro forth. Grecers want to drive 
their coffee roasters, printers their lirotype, platen machines, 
whilst the most important of all is perhaps the textile trade for 
which Simplex Cor.duits Limited have a small moter specially 
designed. 

With the information ard types listed in the catalogue 
published by the Company the electrical contractor has the 
foundations of a profitable addition to his existing business. 

This development of the Simplex Co.’s business 15 of great 
importance and of great interest to all sections of the electrical 
industry, and electrical engineers are strongly recommended to 
pay a visit to the Simplex Co.’s exhibit. 


Their STAND is Nos. 148 and 163. 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Alleged Theft of Electric Lamps.—-At the Mension House (London) 
Police Court on Tuesday. Jas. Wm. Waite, counterman, wes charged 
on remand before Ald. Sir John Каш with stesling. and Thomas 
Powell, electrician, with receiving, 12 Tantalum lamps, value 
£l. 8s. 10d. Both were also chorged with conspiracy to defraud 
Messrs. Siemens Bros. Dynamo Works (Ltd.), of 39, Upper Thèmes- 
street, Е.С. 

Mr. В. D. Muir, who prosecuted, said Waite was in the employment 
of prosecutors as counterman in the electric lamp department, and 
Powell was a customer, but his legitimate transactions with the firm only 
amounted to a few pounds. | In February last a serious shortage of lamps 
was discovered in the department, and that had increased by August. 
It was found on investigation that there had been a large exchange of 
old lamps for new with Powell, the number exchanged amounting to 37 
per cent. of the total purchases. It was also found that lamps had been 
taken away by Powell, and that the transactions had not been entered 
in the books. 

Evidence having been given, Sir JoHN KNILL expressed the opinion 
that a prima facie case had been made out, and he committed accused, 
who reserved their defence, for trial at the Central Criminal Court, 
admitting them to bail. | | 

Battersea (London).—On Wednesday the Cheirman of the Finance 
Committee reported to the Council thst for the уегт ended March 31 
last the electricity undertaking showed г net surplus of £3.118. The 
progress made during the past two yeers hèd been very satisfactory. 


Bexley Heath.— As already announced the Council have adopted 
a revised scheme for carrving out wiring work on the deferred pay- 
ment system. | 

Under the scheme forms of application and schedule for list of points 
proposed to be installed ean be obtained from the electrical engineer (Mr. 
C. Mittelhausen), Car-sheds, Broadway, Bexley Heath. The installation 
is to be carried out by a contractor to the specification of the engineer. 
The Council's maximum contribution towards the cost of any installation 
is £I per point installed, and no charge is made for supervision. 1f the 
cost of the installation exceeds the Council's maximum contribution, the 
difference between such contribution and the actual cost must be paid by 
the consumer (or the landlord) direct to the contractor. The installation 
remains the property of the Council until paid for as provided. The con- 
sumer (landlord or mortgagee) may purchase outright the whole of the 
wiring and fittings at any time on payment of the outstanding balance of 
the Council's contribution, plus 5 percent. interest. The consumer (land- 
lord and mortgagees) agree to refund to the Council the latter's contribu. 
tion towards cost of installation by equal quarterly instalments of prin- 
cipal and interest and also undertake not to disturb or remove, or consent 
to the disturbance or removal of the wires or fittings without permission 
of the Council in writing until the same are fully paid for. The Council 
require no deposit or a guarantee of any fixed consumption of energy, 
except to the extent of the minimum charges payable by all consumers. 
These are: For quarters ending December and March respectively, бз. 
per quarter, and for quarters ending June and September respectively, 
Js. per quarter. Energy for lighting will be supplied at current rates, 
subject to usual cash discounts, and no meter rents will be charged. But 
for power, heating or cooking, the usual meter rent will be charged. In 
the event of the wires and fittings being destroyed or damaged beyond 
repair by fire or other cause, the balance then remaining unpaid of the 
value shall immediately become payable by the consumer (landlord or 
mortgagee). ‘ihe installation includes wiring, fittings and the first supply 
of lamps. Lamps required. subsequently may be purchased. of the 
Council's electric lighting department. The Councils maximum con- 
tribution of £1 per point is estimated to include fittings of a plain char- 
acter, and if more elaborate fittings are selected the excess cost. will be 
paid by the consumer. | 

Bradford.—On Monday г deputation from Bingley Council waite 
upon the Tramways Commiitec to urge upon them the desirability of 
extending the tramways to Bingley. 

Brighton.— Lest week the Corporetion adopted a report from tha 
Lighting Committee recommending the re-construction of a turbine 
at the Southwick stotion. 

Coun. Campbell, in moving the adoption of the report. said the com- 
mittee were thoroughly convineed that the conversion would mean a very 
KU bstantial saving. They were satistied by the tigures submitted by the 
engineer (Mr. John Christie) that they would at least save £1,000) a year 
in the cost of coal, By the suggestion now made the most recent turbine 
and No. 5, when transformed, would alone be sufticient to carry te maxi- 
mum load on the present demand. ‘Nhe original cost of the set was 
£12,000, and the repayment of the capital was spread over 40 years. The 
alterations will cost £6,500, 


Brumby and Frodingham.—The contractors for the laying of 
electric supply cables in this district (the British Insulated & Helsby 
Cables) are proceeding with the work, and it is anticipated that a 
supply of electric current will be available et the end of next month. 

Bury (Lanes.).—4At the last meeting of the Electricity Committee 
it was reported that the demand for power was increasing. and since 
the last meeting they hed received applications from seven con- 
sumers for 100 H.P. 

The engineer und manager (Mr. S. J. Watson) reported that the first 
day on which the machinery at the Chamber Hall station was connected 
up with the mains to assist the Rochdale-road station was Aug. 25. On 
the following Monday a regular supply was commenced, and the plant had 
since been in regular operation from 8 a.m. to 6 p.m., Saturdays and 
Sundays excepted, supplying up to about 800 kw. per day. 

Church Lighting.—At the last meeting of the Stoke Newington 
(London) Borough Council the chairman of the Electric Lighting 
Committee (Coun, Savery) stated that there was a remarkable in- 
erease in the demand for electric current for church lighting, as 
during the pest three months four churehes in the borough had 
adopted electric lighting. | 

St. Nicholas Parish Chureh, Newbury, is now lighted electrically 
There are 127 lamps in all, including 78 25 c.p. Osrams in the nave, and 
32 16 c.p. lamps in ће chancel. The wiring was executed by Messrs. 
H. J. Cash & Co. to the specification of Mr. Pooley. 

Clonakilty (co. Cork).—The Urban Council are considering а scheme 
for the erection of electricity works, and it is probable that a local 
company will be formed for the purpose of carrying out the scheme. 


Croydon.—4A new feeder cable is to be laid to the Drummond-road 
sub-station, at a cost of £1,700. 


Dee Hydro-Electric Works.—Chester Corporation were recently 
recommended to adopt г scheme for utilising the water power avail- 
o ble on the river Dee in the generation of electrical energy. . 

‘The scheme was drawn up by the borough electrical engineer (Mr. 
8. E. Britton), but before proceeding with it the Corporation decided to 
refer it to Mr. A. С. Hurtzig. In a report recently prepared by Mr. 
Hurtzig it is stated that the proposal is feasible. The plans provide for 
the erection of a power station on the site of the old Dee mills. and Mr. 
Hurtzig states that, assuming the weir to remain at the present height, 
the proposed scheme could not affect the navigation as much as did the 
mills when they were at work. With reference to the effect of the scheme 
on the fishery interests, he saw no objection to the erection of a fish pass 
at the weir. and generally speaking he considered that the authorities in 
charge of the fishery interests could not but be satisfied with the pro. 
posals of the scheme. He estimated the total cost at £12,500. while the 
yearly cost of working it would be £1,326, and the probable income 
£4.257. He was satisfied that the proposals contained in the power 
scheme were sound, and that by their adoption а certain and valuable 
source of electrical energy might be acquired for a comparatively small 
expenditure. i 

At the Council meeting on Wednesday Mr. John Owens said the Light- 
ing Committee had not considered the report in detail, and when that had 
been done it would come before the Council with their recommendations, 

The Deputy-Mayor said the committee could not proceed with the 
scheme until next spring, owing to the water and the tides, 

Dorking..—The Council have obteined èn order from the Board of 
Trade to extend the electric supply mains to Pixheam and Mickleham. 

East Ham.— The Finance Committee have decided that future 
sopliestions for supply of current to clubs can only be acceded to on 
o substantial deposit being paid, end subject to agreement for the 
monthly payment of accounts. px 


Epsom.— Last week the Council further considered the report of 
the electrical engineer, Mr. А. C. Gilling. recommending the instel- 
lation of г, Diesel oil-driven set but, efter discussion, it was decided to 
engage an electric! engineer zt a fee not to exceed £25 to prepare a 
report upon the proposal, the engineer to be nominated by the Pre- 
sident of the Institution of Electrical Engineers, 

Gloucester.—It was reported to the Council on Wednesd»y thet 
the use of meters for checking the electric current used by tromears 
had resulted in с saving of £114, although there was an ineresse of 
3,500 in the car-miles run. The cost of the 32 meters used was £ 00. 

Heckmondwike.— The Electricity Committee have oppointed z 
sub-committee to consider snd report upon the terms submitted by 
the Yorkshire Electric Power Co. for supply of eleetricity in bulk. 

Industrial Disputes.— An interesting report on Strikes and Lock. 
Outs and on Conciliation and Arbitration Boards in the United 
Kingdom in 1910, with comparative statistics for 1901-0. hs: been 
issued by the Labour Department of the Board of Trade. In a 


——— 


preface to the Report, which is supplied by Sir G. R. Askwith, K.C.. 


it is stated that— | 

The year 1910 was marked by considerable industrial disturbance ; 
the number of work people (515,165) involved in disputes commencing 
during the year was the highest since 1893, while the aggregate duration 
(9,594,531 working days) of all the disputes in progress during the усат 
has been exceeded on only four occasions during the last 18 years. Tre 
high figures for 1910 were caused by disputes in th» coal trade of North- 
umberland, Durham and South Wales, їп the shipbuilding industry 
in the north of Englind and in Scotland, and in the cotton-spinning 
industry of Lancashire and Cheshire. "nese five disputes alone affected 
965,100 work pooph, and eaused a loss in working time of over 6,500,000 
working days. Noo effeet on other industries cannot be statistically 
measured, bat must. have been very considerabl> Of all the work- 
peopl dit су ati ее by disputes in. 1910, 30 percent. were involved 
in dispatos as to the em ployment of particular classes or persons, and 24 
per cent. in disputes as to hours of labour, both peresntiges bzing 
exceptionally high. Questions of wages, whieh are usually the most 
frequent causes of disputes, involved only 20 per cent. of the workp^ople 
directly aflected. by disputes in. 1910. fompromises were arranged for 
about two-thirds of the total number of work people direetly affected in 
all disputes. A few disputes still remain unsettled, and in the remainder 
about half the wors peopl were suecessful and half unsuccessful. 

As in other recent veara, methods of conciliation and arbitration were 
extensively used in 1910 in the settlement and prevention of labour 
disputos. The number of workpeople directly involved in disputes 
settled by such means in 1910 was the highest recorded in the decennial 
period for which statistics are presented in the report, while the number 
of eases annually settled by permanent boards of conciliation showed a 
further increase in 1910. 

The report contains much interesting matter relating Чо trades 
disputes, conciliation, arbitration, &c.. and it gives elear testimony of the 
skill displayed by Sir G. В. Askwith and the officials of his department 
in the handling of labour disputes. During the vear 1010, 59 such 
disputes were «ие. involving 204.384 persons. against 63 disputes and 
02,872 peraons in 1909. It appears that, with the exception of the mining 
and quarrying industries, the metal, engineering and shipbuilding trades 
adopt conciliatory methods of settling disputes moat frequently, and in 
1901-10 63 disputes. directly involving 61,553 peopl. were settled. 


Library Lighting.— The formal insuguretion of the elcetrio lighting 
instellation et the Stoke Newington publie library and ancessory 
buildings took place in the presens of a numerous com peny ол 
Thursday last week, "Phe ceremony of switching ол the current was 
performed by the Meyer (Coun. H. J. Be ovis. J.P.) The installo- 
tion was his worship's Coronstion gift to the borough, and the entire 
cost, which Coun. Beavis has defrayed. is £210. 

Tue Public Library Committee of the borough had had before them 
geveral times the question of the electric lighting of the library, but, 
having regard to the cost and to the fact that the library rate is a fixed 
amount, whieh cannot be exceeded, the matter was deferred from time to 
time. Aware of the desire of the committee and the difficulty in the 
way. the Mayor announced at the July meeting of the Council, that he 
would defray {һе whole cost of the installation, and, upon an estimate by 


tho borough electrical engineer (Mr. S. Hann), promptly gave à cheque for 


£200 on account. Tenders were obtained and the work was executed by 


W. J. Fryer & Co., under Mr. Hann's superintendence. The scheme has 
allowed for the liberal treatment of the reading hall, lending and reference 


libraries and offices. ‘There are 187 Osram lamps. In the library hall 


are five 400 c. p. lamps, besides footlights and wing lights for the stage.and 


there is a special plug for an electric lantern for lectures. The old gaso- 
liers in the lending and reference libraries and reading hall have been re- 
tained and adapted for electric lighting, lamps of 32 e.p. and 50 c.p. hav- 


ing been fixed to the pendants, Current is taken from the Council's 


mains. To commemorate the occasion a mural tablet of statuary marble 


has boon fixed at the entrance to the lending library recording the gift of 


the Mayor. 
L.C.C. Tramways.—The Board of Trade have approved the pro- 


posals of the L.C.C. for the construction of the tramway from Poplar 


to Barking-road Bridge, on the conduit system, the track work being 
laid. in such а munner as to ensble a chringe-point to be fixed later 
should arrangements be made for through running between Poplar 
and Canning Town. : | 
Mines Inspectorship.—' The Home Secret: 
Civil Serviee Commissioners, has revised the scheme of examination 
for inspectorships of mines. These appointments will now be filled 
after в competitive examination limited to candidates nominated by 
the Home Secretary. | 
| Candidates must. be between 23 and 35 years of age, must hold а 
first-class certifieat s under the Coal Mines Regulation Act and must have 
been employed for two years as manager or under manager of a coal mine 
orin some other responsible eapacity requiring regular attendance under- 
ground in a coal mine. An examination to fill several vacancies will 
probably be held at the beginning of next year. Applications for exami- 
nation must be sent in before Oct. 15, 1911, Forms of application from 
the Private Secretary, Home Office, London. S.W. Tne salaries are :— 
Divisional inspectorships £750, rising by annual incrementa of £50 to 
£1.00) 3 smior Com, rising by annual increments of £20 to £700 ; junior 
£39), rising by annual incrementa of £15 to £450. 
Tne following are the sibjects of examination :—(i.) English 400 (maxi- 


this Association is being held at Glasgow. 
which will extend over three dys, were iasuguroted on Tuesday 
evening. when С, rounion of the members and their friends wos held in 
the Grand Hotel. The guests, who numbered about 900. were re- 


wry. with the advice of the 


mum marks). (ii.) elementary mathematics 200, (iii.) elementary geology 
200. (iv.) Coal mining 1,000, (v.) ore and stone mining 300, (vi.) electricity 
in mines 300, (vii.) law relating to mines and quarries 200. (viil.) oral 
examination 400, (ix.) chemistry 400, and (x.) physics 400. Candidates 
must qualify in each of the subjects numbered (1.). (iv), (V-) and (vi.), and 
must also obtain such an aggregate of marks in all the subjects numbered 
(i.) to ( viii.) taken togother as to satisfy the Civil Service Commissioners. 
Subjects (ix.) and (x.) are optional, and only one of them may be offered. 
‘ae fee for the examination is £6. 


Municipal Tramways Association.—The tenth annuzl Conference of 
The procecdings, 


x 


coived by the President of the Association (Mr. Janes Delrympl) 
„ла Mri. Dalryarpls cad by Bathe Russell (conveaor of the Glasgow 
Tromwoy3 Committes) гал Mrs. Russell. 


ie formal opening of the conference took place in the City Chambers 


on Wednesday moraing, when the delegates were received by Lord Pro- 
vost Sur Archibald M'Innes Shaw and the convener and members of the 
Tramways Committe. After the presidential address of Mr. Dalrympl: 
had been delivered, a Paper on ‘рае Common Good of the City of 
Glasgow : its Origin. History and Present Position in Relation to the 
Tramways Undertaking.” was read by Councillor W. Nelson, sub-con- 
vener of the ‘Tramways Committee. Luncheon was served in the City 


9 


Chambers at one o'clock. and in the afternoon Councillor J. H. Rodgers 
chiarman of the Newcastle Corporation Tramways Committee. read а 
Paper on “ Tramways Finances and Policy." In the evening the dele- 
gates were entertained at dinner in the City Chambers by the Lord 
Provost and the convener and members of the Tramways Committee. 

A full report of the proceedings, together with abstracts of the Papers 
read, discussions thereon, &e., will appear in the next issue of THE 
ELECTRICIAN. 


Popular Lectures on Electric Lighting. —Two special popular 
lectures will be given by Mr. Е. Н. ‘Taylor. AMLE. E., А.М. LALE.. 
on ** Recent Developments in Electric Lighting and other Applie2- 
tions of Electricity,” on Oct. 4 and 6. commencing each evening at 
8p.m. Tickets from thesecretory of the Willesden Polytechnic, 
Priory Park-road. Kilburn, N.W. | , 

Portsmouth.—The wppeal of the Electric Supply Committee against 
the assessment of the electricity works has been abandoned, 23 the 
perties have effected a compromise. The assessment now stands 
at 57.785, a reduction of £2,000, 


Presentations.— Mr. C. W. Hill. late tremweys manager at Bourne 
mouth. has been presented by the staff with en illuminated addres 
and leather writing case. end Mrs. Hill with two framed water 
colours. 

On his marriage on Sept. 21. Mr. H. W. Angus, borough elcetriet 
engineer at Eccles. has been prezented by the Стул and members 
of the Electricity Committee with 5 silver coffee service. nnd by the 
Corporation officials with © silver salver. 


Shoreditch (London).—At the meeting of the Council last week the 
scheme prepared by the borough electrical engineer (Mr. C. New nis 
Russell) for the extension of the incandescent electric lighting of the 
borough was adopted. sai 

The Lighting Committee reported that, following on the completion i 
the street lamps south of Old.street from gas to incandescent ele Е 
lighting. they had had under consideration for some time the qu T 
converting the lamps in strects north of Old-street from gas to ote e 
incandescent lighting by means of metal filament lamps. ‘Tne up 
of burners now illuminated by gas in the district referred to 15 Qu en 
capital cost of laying about 14 miles of cables, in 160 streets, of su E " 
size to serve, not only for the street lamps, but to meet any а 
demand likely to arise, was £8,385 (including excavation work and und 
stating footways, &c.), and the cost would be charged to electricity VE | 
capital account, the money being raised by loan. for which sanction v he 
be obtained from London County Council. Tne cost of converting be 
street lamps for electric lighting ia estimated at 6655. бз. and Dae are 
borne by the electricity works revenue account, and the ms Шу 
including а proportion of this sum in their revised estimates. dd: 
posed charge to the general rate is 378. per 50 c.p lamp per OR нати 
ing lighting and maintenance of lamps, which compares with t Е T ndm 
cost of 40s. 3d. per annum, or à saving (including reduction of € n i 
lamps south of Old-street) of about £230 per annum. It is prep ipply 
lay mains in the ordinary side streets of sufficient capacity P ns 
power up to 25 H.P. OT 350 50 c.p. lamps. and in the smaller streets, m’ 
sufticient to provide for 6 U.P. OT 84 50 c. p. lamps. 


"anti 
Skelmorlie (N.B.).— The Skelmorlie Electric Supply Co. mo 
electrie supply mains in this district. and current will be aval Aa P 
the end of October. For private lighting the initial charge 
6d. per unit. 


irli Ы M? private 
Stirling. —The charges for electric current for publie and ] 


lighting and power have been recently reduced. | "TT 
Stoke Newington (London).— Last week. the Council Ш 
recommendation of the Electric Lighting Committee to 6! 


== om 
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to the North Metropolitan Electrie Power Supply Co. to terminate 
Schedule I. of their agreement with the Council »t Mareh 31 next. 
The committee had reported that the accounts of the electricity depart- 
ment showed that had Schedule ИП. cf the гиге ment been in operation 
during the past year a profit would have been made of £223. Ns. 3d.. after 
payment of all working and management experses and loan charges: 


and that the total repayment of loans at March 31, last amounted to 
£3,610. 133. 1d. 


Coun. White said that unless notice were given the Council would prac- 
tically be presenting the company with something Eke &1.000. И was 
said that the recommendation was hardly fair. but he did not think the 
company were in need of sympathy. ‘They had already received from the 
Council sums exceeding £5,000, and they were receiving yearly increasing 
sums which would be paid at a rate which the company themselves had 
asked. 

Wakefield.—The Council hove ret ned Мт. Ashton Bremner to 
advise them with regerd to their destructor underts king. 

West Ham.—The Electro Light end Tromweys Committee 
report heving settled the cle?m of the Rolewl Hill. Pormenent 
Building Society. by payment of £275 (including cosis), for injury to 
certain houses of the society, alleged to have been erased by noise. 
&с.. et the generating коп at Canning Town. 


West Hartlepool.-— Furiher negotiations have t2ken place between 
the Corporation and the local tramway company in regard to the 
municip:lisetion of the tramways in West Hartlepool. 

The company were asked to pay 5 per cent. per annum on the 
Corporation capital expenditure, to estaolish. a sinking fund and to 
contribute £150 per route-mile per annum for maintenance, and they 
were also to pay а rental. Tne company. however, say that such an 
agreement would involve them in heavy annual loss, and they offer to 
ве] to the Corporation the remainder of the tramways in the borough, or 
to lease same on more favourable terms than the Corporation propose to 
them. Alternately, they offer to accept a lease of 42 years of all running 
powers on terms previously submitted. 

Wireless Telegraph Note.— t is stated that from the time the 
Cunsrder ' Olympic” wes in collision with H.M.S. cruiser 
“ Hawke” until the former's safe arrival at Southamoton. the 
Marconi wireless inst-llation on board the ** Olympic ` was et work 
forwarding end receiving messages to end from sll perts of the 
world. 150 messages were despatched to the / account of the 
** Olympic " passengers, the total number of messages being a record. 

Electric Supply Cricket League.—The following perticulers of the 
points scored during lest season by the clubs affiliated to this League 
have been issued and show thet the St. James’ Electric С.С, are the 
winners of the cup this year :— 

St. James! Electrie С.С. 17 points, Сиу of London. Electric C.C. 16. 
Kensington and Knightsbridge Electric С.С. 15, St. Pancras Electricity 
С.С. 8, Chelsea Electric С.С. 4, and Central Electrie С.С. nil. The hon. 
Secretary and treasurer (Мг. А. W. Seabright), 19. Cadogan-gatdens, 
S.W., will b». pleased to furnish any electricity supply cricket. club. with 
information in connection with the League. 

B.E.A.M.A. Inaugural Dinner.—We 27e asked to announce thet 
the British есігі & Med Memifecturers Association (Incor- 
porated) will celebrote their re-organisation by г dinner et the Hotel 
Cecil on Oct. 12. Applic stions for tickets should be mete (hy letter) 
to Mr. Hewes at Olympi». or 36, Kingsway, W.C.. and from the 
following :— 

London: Berry, Skinner & Co, 78, Upper Thames-street: General 
Electric Co., ТЕ, Qucen Victoria-street : Мег Bros. & Thompson, 34, 
Queen-street, Cheapside; Toe EÉnkcrRICIAN.— Offices; 1. 2 amd 3. 
Salisbury-court, Floet-street, EC. 

Birmingham: Chamberlain & Hookham. New Bartholomew-street ; 
Electrie & Ordnance Accessories Co.. Cheston-road, Aston, 

Bradford: Phoenix Dynamo Mfg. Co., Thornbury Works, 

Edinburgh : Bruce Peebles & Co. 

Gateshead-on-Tyvne: Sunbeam Lamp Со., Park-road. 

Glasgow: Mavor & Coulson, 47. Broad-street, Mile End. 

Manchester and District : Eleetromotors (Ltd.), Openshaw ; Ferranti 
Limited, Hollingwood ; Lancashire Dynamo & Motor Co., ТгаНота Park. 


COLONIAL AND FOREIGN NOTES. 

Argentina. —' The ** Review of the River Plate” says Messrs, Vege 
and Martinez have applied to Congress for a concession for a steam 
or electric railway from Port San Borombon to Le Plate. 

Mr. P. L. Pereyra has applied to the Buenos Ayres Provincial Govern- 
ment for a concession for electricity supply works in La Plata. 

The Government of the Province of Cordoba have again invited tenders 
at an upset price of 5150.000 (piper) for the purchase of their new electric 
power house in the City of Cordoba. 

Punta Alta (Puert > Milita) Municipality recently reccived an offer 
from Messrs. Parens & Co. to erect electricity works. 

Australasia, Тһе Royal Commission on Melbourne Trete hes 
reported in favour of the electrification of the suburban railways and 
tramways and their manazement bv a Greater Melbourne Council. 
The capital eost of the scheme (which includes the purchase of the 
Melbourne cable tramways) will exceed £5,000,000. 


Mr. R. H. Harper, city electrical engineer, has just returned to Mel. 
bourne, after his visit to Europe and America. 


Weymouth Proprietary (Ltd.) have presented a 10 kw. three-phase 
electric generator to the Working Men's College, Melbourne. 

The Victorian State Legislative Assembly have passed a resolution 
movid by Mr. Watt, acting Premier of Vietoria, for the appointment of à 
wages Board for tramway employes. Mr. Watt said the number of eom- 
panies in Victoria was eight, and the men employed. 1.518, with average 
earnings of 463. 44. а week. Тае males over 21 years of ag» numbered 
1.450, earning 47s. 6d., and under 21 years 68, averaging 21s. 84. The 
hours worked varied from 48 to 357}. Tne board was asked for by the 
Trades Hall Council and by the National Anti-Sweativg League of Vie- 
toria. 

Marsfield (V.) Shire Council has appointed Mr. G. B. Lincolre con- 
sulting engineer to report on a scheme for lighting the town by elecócity. 

Preliminary steps are being taken by the "'ungamah (V.) Shire Council 
to secure electric lighting for that town. 

Siemens Bros. Dynamo Works arè supplying 30 motors (from 4? to 
23 n.r.) for Lysaght Bros. & Co.'s wire works at Pyrmont (N.5.W.). 
Current will bs taken from Sydney Corporation. 

Sydney Electric Licht comnmitte: have adopted the succestion of the 
city electrical engineer that the Council bo recommended to duplicate the 
two 4,000 kw. sets recently supplied by Dick, Kerr & Co., at £17,285, 

ne adjacent local authorities are considering the desirability of carry- 
ing out a joint scheme for the erection of an electric power station to 
utilise the water power of the Barron Falls (Queensland). 

Tine local Council have asked Manly (N.8.W.) Electric Light Co. to con- 
sider the question of erecting a refuse destructor. 

Messrs. Younger & Howitt recently informed Prahran (Victoria) 
Council of their intention to abandon their contract for the construction 
of the Dandenong-road electric tramway in consequence of the strike of 
their workmen. The contractors, who are thus losing between £1,200 
and £1,300, have handed over their plant to the Tramway Trust, and 
have offered to help the latter in any way possible. 

Canada.—Prince Albert has resolved to spend £140.000 to develop 
power from La Colle Falls on the Saskatehowan River. 421 votes 
were cast. and only four were against the proposition. The original 
plans by R. H. and P. H. Mitehell are being inspected by Cecil. B. 
Smith, the Winnipeg Power Scheme expert, and on receipt of his 
report contracts will be placed. 

Port Arthur is an interesting city from many standpoints. Within 
г redius of comperetively few miles there ere many waterfalls, 
capable combined of producing 145.000 н.р. Iron ore exists in 
enormous quantities in the district. 


Dominion Statisties —The * Canede. Year- Book " for 1910, which 
was recently issued by the Dominion Government, gives the follow- 
ing statistics in regard to telegraph. electric Приди end traction 
companies :— 

There are seven telegraph companies doing business in Canada, the 
Great North Western Co. (with 11.134 miles of line). the Canadian Pacific 
Railway Co. (12.257 miles), the Western Union (2.639 miles), Temis- 
kaming & Northern Ontario Railway (265 miles), Algoma Central Railway 
(130 miles), Grand Trank Pacifie Railway (1,6909 miles), and the North 
American Telegraph Co. (605 miles), total 28,729 miles. 

ne electric railways total 1.049 miles. ‘The capital expended in 
Canadian electrie railways totals S102,000,000.. "ne annual revenue is 
$17.000,000, and operating expenses are S10,000.000, 

The number of electric light companies registered under the electrical 
Inspection Act during the year ending March 31, 1910, totalled 398. 

Hayti.—.X concession has been granted for the erection of hydro- 
electric works to supply cleetrie power to the railway which runs from 
Port-au-Prince to Piéton-Town (5 miles). and to the Port-au-Prince 
tramways (11 miles). 

Hindu Temple Lighting.— lt is reported that elcetrie lighting is to 
be introduced into the Kalis Temple. This decision is the result of à 
recent conference of Brahmin pundits and scientists. who considered 
that there was “ nothing objectionable in electric wires." 


Panama.—aA concession hss been granted for the erection and 
equipment of electricity works and the construction of tramways in 
the town of David. 

Prague.—The Municipal Council propose to issue a new loan of 
2.000.000 crowns, 1.580.000 of which are to be devoted to the 
purchase of land for the erection of municipal electricity works, 


Russia.—The Minister of Ways and Communications is preparing 
plans for the electrification of the railways round St. Petersburg. lt 
is proposed to obtain the necessary eleetrieal'energy (about 28.000 kw.) 
by utilising the water power of the river Volkhoff, and 7.000 kw. will 
be available for industrial purposes after the railway supply is 
S tisfied. 

South Africa.— Pretoria Council have decided to extend the electric 
tram ways at à cost of about £48,000, 


Tokyo.—The Government have sanctioned the application of the 
Municipal Council to take over the electric tramways, end efforts will 
be made to complete the unfinished lines speedily and to improve 
the rolling stock. It is proposed to abandon 13 or 14 miles of exist- 
ing track, and to build five new lines. The work will be finished hy 
the end of 1914. The municipal authorities propose to build 504 
new Cars, 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bath.— The minutes of the Electrie Lighting Committee, which 
were presented at the Council meeting lest week, contained the ac- 
counts of the electricity department for the yeor ended March lest. 

The accounts show total capital expenditure £168,364 (increase 
£3.420), of which £54,710 has been repaid. Revenue was £20,435, 
working and general expenses Were £10,718, gross profit was £9,709, the 
nett result being a debit balance of £1,196. 1,973,280 units were gener- 
ated, 427,789 supplied to public lamps, 10,596 by contract and 1,118,747 
to private consumers by meter. Tne total maximum supply demanded 
was 1.058 kw. ‘here are 164 are and 195 incandescent lamps for public 
lighting. 

‘he Chairman, in his remarks, said that in the previous year there wasa 
Joss of over £1,400, so they were showing some improvement, and 
whereas last year the revenue from lighting decreased by £431, this had 
been entirely wiped out by the increase of current for power, the nett in- 
creased revenue for the year being £574. With regard to the effect of the 
use of metal filament lamps, they had now turned the corner. They had 
made a larger number of connections this year than in any previous year. 
When he tirat became chairman of the committee, the revenue per 8 c.p. 
lamp was 5s. per annum; now (with the metal filament lamps) it had 
fallen to 2s. 5$d., which showed that consumers were now gettting the 
light at considerably less than half the cost some years аро. They had 
lost £300 less than last year, and after the introduction of the Diesel oil 
engine set they hoped to wipe out the loss altogether. И they could go 
on making both ends meet until 1918, they then liquidated one of their 
largest loans and established themselves in the position of being able to 
make a substantial profit. 


Blackpool—The quarterly report of the tramways department 
last week showed 2л increase of 265,431 passengers carried over the 


corresponding period of 1910, and of 3jd. per car-mile in the receipts. 
The tote] receipts were £12,237, increase £2,247. 


Bournemouth.—The accounts of the tramways department for the 
year ended March show capitel expenditure £432,711 (increase 
£9,912). in addition to £130,330 spent on the Poole tramways, which 
are leased by the Corporation. 

Revenue was £89,695, working expenses were £57,536 and gross profit 
was £32,159. The nett result, after crediting bank interest, &e and pay- 
ing capital charges, was a deficit of £130. Passengers carried were 
14,686,268, car miles run 1,782,706 and units used 2.850821. Total 
revenue рег car-mil» was 12-07d., working expenses (including power). 
were 7.744. 


Leicester.—At tho mecting of the Town Council on Tuesdoy Ald. | 


Smith. in moving the edoption of the report, of the Tramways end 
Electricity Committees, referred to the accounts of the Avlestone 
electricity undertsking for the helf-veer ended June 30. | 

It was, he said, the first balance sheet in connection with the under- 
taking since the transfer from the gas department. The half.year's 
revenue was £14,654, against 513.396. Tae disposable balance was £276, 
against $635. here had been an increase in expenditure of £1,534, as 
certain special expenses had had to be met during the half-year. There 
was now a steady increase in the consumption of electricity. 


————— 
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TRADE NOTES AND NOTICES. 


(; жуде бле ONE. А m : 
iRIMSRY Corporation invite tenders for supply of paper insulated 
end-covered ezblea, hou с fuse end main service boxes, Specifie»- 
tions end forms of tender from the borough electrics! engineer, Mr 


W. A. Vignoles, M.LE.E. Tenders must be in by first post Oct. 16. 
See an edvertisement. Ё 


| The Tremways end Electricity Committee of BELFAST Corporation 
invite tenders for the supply of 2,000 ampere switchboard «pparctus 
field regulating rheostet ead change-over switch. Specification and 
form of contreet from the city electric] engineer. Mr. Т`. W. Bloxsm 
Best Bridge-strect, Belfast. Tenders to the town clerk Mr R. 
Meyer, by 10 ола. of Monday. Cct. 9. Sec viso an ndvertizement. | 


Tenders are invited up to Nov. 8 for the supply of ironwork, 
ША instrument 3 and protectors, switchboards, switchboard 
Ta Henin M PA ч to Nov. 22 rr the supply of esble to the 

: s Department in QUEENSLAND ; and up to Nov. 
15 for the supply of telephone e rds and enrpieces to the Postme ter- 
Generals Deportment im SOUTH AUSTRALIA. E 
from the Commonweelth Otlic^: 72 
See also advertisements. 

Tenders are invited up to Dec. 20 for the supply of on? branching 
multiple magneto switchboard at Broken Hill to the Postmaster- 
General 3 Department in NEw Бостн WALES. nas at 
specification from the Commonwealth Offices, 72, Victoria-street 
London, S.W. Nee an advertisement. ЮЕ Ре 


Tender forms. &c.. 
. Victoria-street. London, S.W. 


Tender forms and 


' erection of electric pumping plant to pump water from the Bou- 
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Tenders are invited up to Nov. 21 for supply of one automatic or 
semi-automatic switchboard and equipment to the Postmaster- 
General’s Department in WESTERN AUSTRALIA. Tender forms and 
specifications may be obtained at the Commonwealth Offices, 72, 
Victoria-street, London, S.W. See an advertisement. 

Tenders are invited by the City of MELBOURNE for the supply of 
8.000 yds. three-inen fibre conduit. suitable for laying underground ia 
conerete, ond to be used for containing lead-covered cables. Specifi- 
cation. tender form end conditions of tender from the Agents for th? 
City Council, Messrs. Mollwraith, McEschem & Co. Ppty. (Ltd.). 
Billiter-squere-buildings, London. E.C., to whom tenders by noon of 
Tuc:do;, Oct. 3. See 30 an advertisement. 

Lonvon County Council require tenders by 11 a.m. Oct. 24 for 
supply of hand-power overhead crane, h.t. and l.t. esbles and switch- 
gear, &с., rotary converters and static transformers, for sub-stations. 
Specifications, &c., from the Clerk. 


Hacknry (London) Borough Council require tenders by 7 p.m. 
Oct. 12, for supply of 100,000 pairs of white open type are lamp 
carbons. Specification, &c., from the Town Clerk. 

MANcHESTER Electricity Committee require tenders by noon 
Oct. 4, for supply and erection of a 4,000—4,500 kw. low-pressure 
exhaust type turbo-alternator. Specification from the Secretary. 


Hastincs Guardians require tenders by Oct. 18 for the electric 
lighting of the workhouse premises, Ore, Hastings. Specifiestion 
from Mr. S. Bumstead, 11, Wellington-sq., Hastings. 

MORECAMBE Council require tenders by 10 a.m. Oct. 10 for rccoa- 
struction of œ portion of the Bare tramwey route. ©ресїйсмїөй 
from Borough Surveyor. 


Pertu (N. B.) Corporation wont tendera by Oct. 14 for cosl storage 
hoppers, conveyors, capstans, electric generating plant for stoking 

echinery гла extension of cool elevator end hoist. Specific stions, 
&с.. from the (з Enginecr. 

CARLISLE Electricity Committee require tenders for water soften- 
ing end purifying plant (4.009 gelloas per hour) and 2 min lt. 
feeder switehbozs7d. Tenders to City Electrical Engineer by Oct. 14. 

Tenders are invited up to Oct. 18 for the supply of 20 coin-in-the- 
slot attachments to the Postmaster-General’s Department in 
WESTERN AUSTRALIA; up to Oct. 25 for supply to the Postmster- 
General's Department in SOUTH AUSTRALIA of cable and paper 
sleeves; and upto Nov. 1 for the supply of 5,009 porcelain (No. 8) 
insulators to the Postmaster-General’s Department in SOUTH 
AUSTRALIA. Tender forms and specification from the Common: 
wealth Offices, 72, Victoria-street, London, S.W. 


The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 

Рокертх (N.Z.) Corporation require tenders by Nov. 1 for supply 
of (1) 500 в.н.р. vertical type gas engine or Diesel oil engine. suitable 
for rope driving an a.c. motor and d.c. generator ; and (2) direct- 
coupled vertical type gas engine or Diesel oil engine and d.c. generator 
(800 kw. at 550 volts). Specification at 73, Basinghall-street, E.C. 

TvrcEA (Roumania) municipality require tenders by Nov. 19 for 
electric lighting of the town. 


Tenders are invited by the Municipal Council of PELoras (Brazil) 
for a 40 years’ concession for the supply of electricity for powet and 
lighting and the establishment and working of electric tramways. 
Tenders to Senhor Luiz М. da S. Pennafiel, Intendenoia Municipal. 
Pelotas, up to 1 p.m. Nov. 14. A deposit (about £300) is requ! 
with each tender, to be inereased by the successful tenderer to 95,000 
milreis (about £1,670). Further particulara (in Portuguese) can be 
scen by British contractors at 73, Basinghall-street, London, №“ 

Tenders will be received at the Town Hall, SvZRAN; Russia, ОП 

Oct. 14, for the construction of an electric tramway and the supply 
of electrical energy for lighting. 
Tenders are wanted by noon Nov. 22 for supply of moto! 
generators, eccumuletors. min switchboard, cable, &c.. to the South 
African Government Posts ead Telegraphs Deportment, PRETORIA. 
Particulars from G.P.O.., Johannesburg. or Cape Town. 

Tenders will be received until Nov. 28 at the Directoria Geral, 
Ministerio de Үіасъо e Obras Publicas. Rio de Jeniero. for harbout 
works at ЈАКАССА (Alagoas State) (estimated to cost £780,000}: 
including the supply of six movable lj-ton electric cranes, à hic 
30-ton crane and ап electric lighting installetion. Particulars С 
be seen at 73, Basinghall-street. Е.С. 


Bona (Algeria) Municipality require tenders for supply and 


Gles 
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water main to the Chateau d'Eau des Santons, nearly half a mile. 
The plant must lift 55 litres of water per second, and include a 
440-volt с.с. motor. Prices must be submitted for two similar 
installations. Particulars from M. le Directeur du Service des 
Eaux, Hotel de Ville, Bona, to whom tenders by Oct. 15. 


TENDERS RECEIVED AND ACCEPTED. 


East Ham Council have accepted the tender of the Ray Electric 
Co. for wiring the Manor Perk Library, and thet of Babcock & Wilcox 
for the instzllation of chain-grate stokers to two of the boilers at the 
generating station, at #325 per boiler. An order hes been placed 
with W. Wood & Co. for two reels of figure eight trolley wire (about 
2,700 1Ъ.), at 73d. per Ib. 

Portsmouth Electrie Light Committee have placed an order with 
W. T. Glover & Co. for съез at £331. 93. 104. 

Sowerby Council have accepted the tender of the Northern Counties 
Electricity Supply Co. for supplying current to 74 lamps for 3.vears at 
£105 per annum. 

Cleethorpes Council hove accepted the tender of the Western 
Electrical Co. for cables. end that of Ferrenti (Ltd.) for meters. 

Chelmsford Guardians have placed an order with Е. H. Dennis for 
an electric fan at £14. 10s. 

West Ham Council have accepted the tender of Willans & Robinson 
(at £11,384) for г, 5,000 kw. turbo-alternetor, and that of Babcock & 
Wilcox (at £9,790) for water-tube boilers. 

Wood Green Council have entered into an agreement with the 
Chloride Electrica] Storage Co. for the maintenance of the battery of 
accumulctors at the baths for 12 years, at £16 per annum. 

Southend Council have accepted the following tenders: Boydell 
& Co., nine feeder pillars, £114; John Spencer & Co., 53 traction 
poles, £241 ; Watlington & Co., 53 bracket arms and fittings, £195. 

The Electric Light & Power Supply Corpn., Balmain (N.S.W.), 
have accepted the tender of Willans & Robinson (represented by 
Mr. Т. К. Steanes) for à mixed- pressure turbine and G. E.C. 1,000 kw. 
generetor. 

The North British Rubber Co. have recently secured a further 
order for ebonite for the Admiralty. 

Cleethorpes Council heve pleced га order with the Western Elec- 
tric Co. for the supply and laying of vulcanised bitumen distributor 
and feeder cables, at £3.301, and with Ferranti Limited for meters, 
at £130. 

Commonwealth Contracts.—The Po-tmester-Gencral’s Depert- 
ment in New South Weles hes accepted the tenders of В. Johnson, 
Clepham & Morris for 87 tons g.i. wire, ot £11. 5s. per ton, and 
Thornton & Watson for wooden spindles, 26 11s. per 100. 

The Postmaster-General's Department in Queensland have accepted 
the tenders of W. T. Henley's Telegraph Works Co. for 1.760 yds. cable, 
at £112, 3,630 vds. at £172, 3,030 vds. at £224, 7,920 yds. at £276, and 

1,540 yds. at £390 per mile; and the Western Electric Co. for 5,280 yds. 
cable at £462 per mile, 220 yds. at £525, 3,600 yds. at £634, und 1,800 yds. 


at £705 per mile. 
BUSINESS NOTICES. 


Mr. С. H. Е. Muller, meker of X- Rey tubes, &c., is removing to 
47, Кеа Lion-street. High Holborn, W.C. Telegraphic address 
“ Florenzius London." 

Mr. Wm. Scott ''usgzrt, МЛ. Месһ. E.. has taken an office at 22, 
Bridge-street, Manchester, where he will practice as a consulting 
enyincer in general engineering end textile work. 

The telephone No. of Mr. А. А. Campbell Swinton is now 
'* Victoris, 1506.” 

Wm. Н. Gotley end J. Morehouse. electrical engineers апа con- 
tractors, Water-street, Todmorden, heve dissolved pertnership- 
Debts by Mr. Gatley. 

Manufacturers and Wiring Work.—Messrs. Johnson & Phillips 
announce that, owing to representations which have been made to 
them by some of their contractor friends, they have decided not to 
tender or accept orders for ordinary wiring work. Should any work 
of this nature be included in апу orders they may rcceive for complete 
plent and cable installations, they propose, where possible. to sub-let 
it and distribute the work «mong their contractor customers. 


Plant for Sale. — Tenders аге invited for the purchase and removal 
from the G. P.O., London, E.C., of some electric power plant which is 
being disposed of in consequence of the centralisstion of the Р.О. 
electric power supply. Specifications and forms of tender from the 
Controller of Stores, 17-19, Bedford-street, W.C. Tenders will be 
received up till 10 s.m. Oct. 31. See also an advertisement. 

Mr. F. Lake, 132, Upper Thmes-street, London, E.C., advertises 
for sale electrical sundries, сез, lamps. instruments, &c. 

Agency.—A German firm of accumulator manufacturers advertises 


987 


- > 


for a London firm with a connection among motor-car makers, &c., 
to take over the sole agency of their portable aocumulators. 

Business for Sale.—The business of an electric motor manufac- 
turing company is advertised for sale in another column. 

Patent Development.—The proprietor of patent No. 2,181/1905 
for * Improvements relating to electric measuring instruments," 
desires to make arrangements for exploiting same in this country 
Applications to Messrs. Haseltine, Lake & Co., patent agents, 7 and 8, 
Southampton Buildings, Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &o. 


Wm. Е. Flint, electrical engineer, 53, Jameson-street, Hull, has 
been adjudicated bankrupt. First meeting of creditors Oct. 5 at the 
O.R.'s, York City Bank Chambers. Lowgate, Hull, and public ex- 
amination on Nov. 13 at the Court House, Hull. 

А mecting of creditors of the Reno Electric Steirways & Conveyors 
(Ltd.) (in vol. liq.) will be held at the offices of T. Е. Thorne, Lan- 
caster, Farey & Co., 1, Basinghall-street. London, E.C.. on Oct. 9. 

Claims against the Howe Electrical Engineering Co. (Ltd.) to Mr. 
A. Thraves, 7, Victoria-street, Liverpool, by Oct. 11. 


COMPANIES’ MEETINGS AND REPORTS. 


a ЧЫНА 

CLEVELAND & DURHAM ELECTRIC POWER (LTD.)—At the meeting 
on Tuesday Mr. Jas. Falconer, M.P., said the result of the past year's 
working was a gross profit of £20,973, compared with £12,942 in 1909-10. 
Contracts had been made with consumers this year amounting to 4,177H.P 
At the beginning of the year they had contracts amounting to 36,283 H.P., 
but now they amounted to 40,460 H.P. In addition, although the works 
to be supplied had not been completed, they had secured further contract 
for 12,500 H.P. Those figures showed a steady and satisfactory progress 
of the business, but they had been hindered considerably through the 
trade disputes of the past year. А satisfactory feature of the year's 
working was the fact that they had been able to secure arrangements for 
operating four additional waste heat stations, thus increasing the supply 
of electricity and affecting economies. 

DICK, KERR & CO. (LTD.)—At the meeting of this company yesterday 
(Thursday), the chairman (Mr. John Kerr) in moving the adoption of the 
report and accounts (abstracted in our last issue), said that keen compe- 
tition for orders had continued in all departments. Tne development of 
electric power in ironworks and the textile trades and in many other 
industries showed some progress. If this country did once lag behind 
Germany and America in the adoption of electricity it might fairly now 
be said that the greatest interest had been awakened. A considerable 
amount of plant had been ordered and quite a number of important 
installations were under consideration, At the company’s Preston 
Works the highest grade of machinery could be turaed out in an econo- 
mical manner, by reason of good labour and the best modern equipment. 
Competition for business was acute enough between the hom» manufac- 
furers, but it was increased by their market being an open one to Conti- 
nental and American works. To апу one who knew anything of manu- 
facturing, the question of cost was largely one of output. To the working 
man, steady employment was better than intermittent work, even if the 
nominal wages were slightly higher per week. Work and plenty of it was 
equally essential to employer and employé. "Phe directors were pleased 
to state that their efforts in the direction of the manufacture of steam 
turbines were meeting with satisfactory results. There could be no 
question but that development was on the right lines. In view of the 
enormous demand for metal filament lamps and the fact that the bulk of 
the lamps used of that class were of foreign manufacture, the directors, 
after careful investigation, decided to add a lamp factory. To avoid the 
danger of experimental work they had availed themselves of the expe- 
nence of a Continental company. Their factory was now rapidly ap- 
proaching completion and would very soon be in а position to turn out 
lamps second to none in the market. The prospects for the coming vear 
were encouraging. Аз soon as international difliculties were settled, an 
amount of foreign work that was held in suspense would be proceeded 
with. Although they had been practically free from labour difficulties, 
there could be no doubt that strikes and threatened strikes all militated 
against business, by delaying work or causing postponement of orders. 
It was to be hoped that the Government would deal in no uncertain 
manner with '* peaceful picketing.” as the scenes that had recently taken 
place were а disgrace to the country and a source of publie danger. 
Means could surely be found to deal with that clamant evil without in- 
flicting any injury to the just rights of trade unions. The balance-sheet 
represented a rather uneventful year, although he was glad to sav the 
result showed an improvement on the two previous years. The increase 
of £32,753 on capital expenditure was represented by the expenditure on 
the turbine business, the lamp factory and some additional plaut at the 
Kilmarnock works. Debenture stock had been redeemed to the extent 
of £9,000. Since the issue of the debenture stock £46,570 has been paid 
off and a reserve fund of £150.000 created. It had always been the policy 
of the directors to strengthen the position of the debenture and preference 
shareholders. The contingent liability as co-obligants with the Edin- 
burgh & District Tramways Co. in their liability to Edinburgh Corpora- 
tion, under the lease of the tramways, would continue for about nine 
years, There need be no anxiety under that head, as the tramways were 
a remunerative undertaking of a first-class character. The company had 
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experienccd, like other concerns, the greatest. depreciation in the secu- 
rities recognised as gilt-edged, but that had been alowed for in 
adjusting the total valuation. The re-arrangement of the stall necessi- 
tated by the lamentable death of Mr. Geo. Flett last year had been carried 
out and Mr. Schultz had been appointed assistant managing director. 
There was a desire by the staff and directors to commemorate Mr. Flett's 
memory in à suitable manner; the money subscribed by them, in con- 
junction with а handsome donation by his daughter and one hundred 
guineas by the Company. had been th? means of endowing a bed in the 
London Hospital. | 

Mr. Т. Hackixa asked whether it was not desirable that the amount 
at which the goodwill stood should be shown in the balance-sheet. 

The CHAIRMAN said the question of putting the goodwill item in the 
acegunts wonld have the directors’ consideration. Не did not think, 
however, there was any company where the directors had taken more 
care to guard the company than they had. 

The report and accounts were adopted and the dividends approved, 
and, after сегёип routine business, а vote of thanks to the chairman, 
directors and staff closed the proceedings. 

LLANELLY & DISTRICT ELECTRIC LIGHTING & TRACTION CO. (LTD. ) 
At the meeting on Monday Mr. A. В. Holland referred to the improved 
prospects of the company. and attributed that to the skill and ability 
shown by the contractors and managers, Messrs. Balfour, Beatty & Co. 
The whole of the streets of Llanelly were lighted electrically. They had 
securcd a large number of private consumers for both lighting and power. 
in addition to the supply of street lighting, and the directors thought it 
their duty to consider the extension of the present plant. The construc- 
tion of the tramways was commenced in February Jast, and two-thirds of 
the system was carrying passengers by June 16, the remaining third being 
opened for traffic a few weeks later. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES & CHARGES, &c. | 


NEW COMPANIES. 


H. DAKIN & CO. (LTD.) (117,703.) — Кел. Sept. 19. capital £10,000 

in £1 shares, to take over the business of bailders and contractors, elec- 
trical and gas engineers carried on as H. Dakin & Co. Private company. 
First director, Н. 1. Dakin (chairman) and p. W. H. Dakin. Reg- 
office, 200, Upper Richmond-road, London, S.W. 
B GLAIS ELECTRICAL CO. (LTD.) (117,744.)—Reg. Sept. 21, capita 
£2,000 in £10 shares, to tike over the electric light undertaking earried on 
by E. Lewis at Ghis, Clydach, Glam. Private company. First direc- 
tors, E. Lewis, E. Bevan and W. Bowen. 

INDUSTRIAL PLANT CO. (LTD.) (1 17,763.)— Кек. Sept. 22, capital 
£49,000 in £1 shares, eo carey on the business of manufacturers of machi- 
nery, apparatus, appliances, cables and all kinds of plant for use in con- 
nection with the generation and supply of electricity, &e. First direc- 
tors, F. S. Newall and R. P. Sloan. 

LEITNER ELECTRICAL CO. (LTD.) (117,708.)—Reg. Sept. 19, capital 
£27,500 in £1 shares, to acquire from H. Leitner a licence to work the 
potents relating to inventions for the automatic electrical lighting of 
trains, motor ears and boats. хе. Private company. First directors are 
Right Hon. Viscount 'l'em pletown. E. t. Sturdy and Capt. J. D. Walker. 
Rog. office, 7, Prince s-strect, Westminster, S.W. 

MUNICIPAL TRAMWAYS ASSOCIATION, INCORPORATED. (Гас word 
© Limited " is omitted from title by licence of Board of Trade). (117,780.) 
— Rer. with 300 members, each liable for £1 in the event of winding up, 
to promote, encourage and facilitate the construction, extension, working 

light railways, railless traction and motor 


and interests of tramways, 
omnibuses, and similar works and vehicles owned and worked by muni- 


cipal corporations of other local authorities, and in particular of electric 
steam and other modes of mechanical traction, and with a view to bring 
together officials and others interested therein, V he subscribers are :— 
J. Dalrymple, Glasgow ; H. E. Blain, West Нам: C. J. Spencer, Brad- 
ford: A № С. ЕН, L.C.C. tramways d. Aldworth, Nottingham ; H. 
маму. J.P. Зина: and А. В. Fearaley, зной. ‘Une manausment 
is vested in а Council, the first members of which are -—J. Dalrymple, 
H. E. Bhin, C. J. Spencer, A. L. С. Fell, J. Aldworth, H. мазу. J.P., 
A. К. Fearnley, А. Baker, Birmingham; P. Fisher, Dundee : 5. Кїї. 
Leicester: J. B. Hamilton, Leeds: J. М. MécElr» v, Manchester; Н. 
Mor! y, Burnley ; W.F, Russ I Glasgow: L. W. Slattery, Trate тапак, 
LEG tramyays; and E. R. Pickmere, Town Cerk, Liverpool, 


STATUTORY RETURNS. 


CHESHAM ELECTRIC LIGHT & POWER CO. (LTD.\)— Return to July 14 
gives. capital £25,000 in £l shares. 15.007 shares taken up. £l per 
share called up on 7. £7 paid, and £15,000 considered as paid on 12.000 
shares. Morigzages and charges, £8.200. 

CHILI TELEPHONE CO. (LTD. )—In return to Aug. З capital is £360,000 
604000 shares taken up. £0 per share called up on 44.000. 


in £5 shares. i 
£110.009 considered as paid on 22.000 shares. Mort- 


£220,000. paid. 
paves and Charges, nil. 

CROMPTON & CO. (LTD. )—According to return to Aug. 14 capital is 
£30,002 1n. £5 ahares,  8O000 shares taken up. £3 per share called up 
on Љо. — £249,000 paid. — £6.000 considered as paid on 2,000 shares. 
Mortgages and charges, £175,000. 

ECUADOR TELEPHONE со. (LTD.)—According to return to Aug. 3- 
capital is £100,000 in Lo shares, 2,000 shares taken up. £25,000. paid. 
Mortgages and charges, nil. | 
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ELECTRIC & GENERAL INVESTMENT CO. (LTD. )—In return to Aug. 10 
capital is £200,000 in £5 shares (20,000 ordinary, 100 founders’ and 
19.900. preference). All shares taken up. £1 per share called up and 
paid on ordinary and £5 per share on the founders’ and preference. 
Mortgages and charges at date of return, £10,000, since issued £22,500. 
Capital increased to £201,500 by the creation of 30,000 deferred shares of 
Is. each, on Aug. 18, 1911. Retura of allotments made up to Aug. 18 
shows whole of deferred shares allotted for cash. 

ELECTRIC CONSTRUCTION CO. (LTD.)—Return to Aug. З gives capital 
as £400,000 in £2 shares (50,000 preference). 112,100 ordinary and 
31.390 preference shares taken up. £2 per share called up on 2,100 
ordinary and 18,245 preference. £40,690 paid. £246,290 considered as 
said on 110,000 ordinary and 13,145 preference. Mortgages and charges, 
£182,700. 

MORTGAGES AND CHARGES. 

INGLEBY & CO. (LTD. )—Particulars of £2,000 debentures, created 
Sept. 13. has been filed, the whole amount being now issued. Property 
charged: company's undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. 

«оэ ELECTRIC LAMP MFG. CO. (LTD.)—Particulars of £10,000 
second debentures, ereated July 17 have been filed, amount of present 
issue being £4,700. Property charged: company's undertaking and pro- 
perty, present and future, including uncalled capital, but excluding cer- 
tain patent rights, subject to £25,000 first mortgage debentures. No 
trustees. 

—Ó ———— 


CITY NOTES. 
— ———— 

MEMORANDA (Sept. 28), —Bark cate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 2444. per 02. Consols 774—174 for money aud for account. 
Consols Pay Day, Oct. 5; Stock and Shares Continuation Days 
Oct. 10 and 25 ; Ticket Daya, Oct. 11 and 26; Pay Days, Oct. 12and 27; 
Mining Shares Curry Over Days, Oct. 9 and 21. 

Prices or Metals (London). —Copper, cash, 54; ; three months, 55. 
Lead, English, 151—153; Foreign, 141-—15. Spelter, 211—215; 
Tin, English, 182—183; Foreign, cash, 176 ; three months, 175. 
[ron, Cleveland, cash, 46/43, three months, 87/23. 

COMPAGNIE GENERALE AUXILAIRE D'ENTERPRISES ELECTRIQUES.— 
This Russo- Belgian company shows for the past year à gross profit of 
2571.519 fr. A dividend of 25 fr. per share will be paid on the preference 
and 34 fr. on the ordinary shares. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (шр) 
— A circular has been issued. to the shareholders stating that, while th 
profits for the first six months of the current year, a5 shown)}by the cos 
sheets, are slightly better than those for the same period last of year, the 
directors, in view of the disturbed position of the labour world and the 
possible dislocation of Jocal trades which may follow therefrom, do not 
think it advisable that an interim dividend on the preference shares 
should be paid. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)— rhe directors have decided 
to pay, in addition to the dividend at the rate of 10 per cent. per annum 
on the preference shares, an interim dividend at the rate of 4 per cent. 
per annum (tax frec) on the ordinary shares, both for the half-year ende 
30th June, payable 2nd prox. 

EASTERN TELEGRAPH CO. (LTD.)—The company announce the pay- 
ment on Oct. 16 next of dividend at the rate of 34 per cent. per annum 
(less tax) on the preference stock for the quarter ending Sept. 0, 
апа the second «quarterly interim dividend of И per cent. on the ordinary 
stock (tax free) in respect of profits for the vear ending Dec. 31. 1911. 
The transfer books of the ordinary stock will be closed from Oct. 7 to 14, 
both days inclusive. 

The company also announce the payment by wa! | 
interest for the half year ending Oct. 31 on their 4 per cent. mortgage 
debenture stock. "rhe transfer books of the debenture stock will be 
closed from the 27th to 31st prox. inclusive. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
-the directors have declared an interim dividend for the quarter en 
June 30 last of 2s. 64. per share (tax free). payable Oct. 14. The share 
register will be closed from 6th to 13th pros. inclusive. 

EASTERN & SOUIH AFRICAN TELEGRAPH CO. (LTD.)— Спе company 
announce the payment by warrants on Nov. I of interest for the half year 
ending Oct. 31 on their 4 per cent. Mauritius subsidy debentures, The 
transfer bocks vill be closed from Oct. 27 to 31 inclusive. 

ELECIRIC SUPPLY CO. OF VICTORIA.— nis eompiny 3 tramw 
lignting receipts for June were £5,903. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD. )—The 
directors have declared a dividend on the preference shares at the rate 0 
6 per cent. per annum for the sx months ending 30th inst. 

MEXICO LIGHT & POWER CO. (LTD.)— he directors have 
dividend for the six months ending 31st. prox. of 1 per cent. on the ordt- 
nary shares. 

MEXICO TRAMWAYS CO. (LTD.)—The directors haved 
of 1i per cent. for the quarter ending 30th inst. | 

REUTER'8 TELEGRAM CO. (LTD.)— һе directors have declared an Me 
terim dividend of 4s. per share, being at the rate of рет cent. per annum 
(tax free) for the half-year ended June 30. Е. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (17, BN 
earnings of this company in August were £236,270 (increase £25,001). 

Aggregate from Jan. 1., £1,726,760 (increase $277,922). 
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CONTENTS OF THE CURRENT NUMBER. awaken the management in general, and not merely the 
Е TEE International Trade Exhibitions (Ltd.), to а sense of the 
н NOTES оооозооооосоое : ооооо 991 REVIEWS.—continued. = : Ра + we к 
Dn: Arrangements for the Week.. 995 cyclopédie Electrotech- necessitv for waking things up, and Saturday ‚ Septem- 
| Melbourne Electric Supply nique [Vigneron]; Elec- ber 30th, seemed to show some result. "Whether cause and 
T. Accounts ........ ео tric Wiring, Fittings, h b -> of little į 
a Tramcar Meters. Ву В. G. Switches and Lamps effect are as we assume them to be or not 1з of little import. 
Cunliffe, M.Sc.Tech., and [Maycock] ; Compulsory ks of ours could have b aken to r i 
д. С. Cunliffe, M.Sc.'Tech. Workingof Letters Patent How а : | een taken to reflect 
JMlustrated .............. 997 [Вепеу]. upon the management in any improper way we аге at an 
i The Determination of Syn- Tenth Annual Conference of : : | 
А ‘chronous and Asynchronous the Municipal Tramways entire loss to understand. It i we рти, the object 
" песе. bys: сша Association ..............1011 | of everyone concerned, either in the management of the 
L: ustrate ncluded The Single-Phase Repulsion ae ү: . 
| Charges Гор Electrical Energy Motor. By Thomas F. Wall, Exhibition or as exhibitors, to make money, directly or 
b supplied for Traction Pur- M.Sc., M. Eng. Illustrated. indirectly. 
T poses from Combined Sta- Continued ............ . 1013 ——. 
‘ р а a CORRESPONDENCE... sees eee. 1016 | 
ome otes on ectric rur- 1 1- А А 
maces. Ву J.  Hürdén. Ке к” peu WirH a view to attract the public we are told that the 
ы on ipt и 1005 | Municipal, Foreign & General | Executive Committee have spent more on advertising the 
E tion for Egham and Staines.1006 К city Supply and Tram. present than was spent on the last Electrical Exhibition at 
d The Balloon as a Wireless way Accounts........--..1020 | Olvmpia, and that more editorial comment in the lay Press 
Telegraph Receiving Sta- Trade Notes and Noti 1020 à | . 
tion. By P. Ludewig. Illus.1007 hid eds ccs о has been obtained ; also that the smaller attendance 13 
anies \ . 
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Elettricistà [Marro]; En- | Companies’ Share [186 ....1025 | . 
something more must be done. In support of this state- 
COMMERCIAL AND INDUSTRIAL SUPPLEMENT. | ment we need only allude to the action of exhibitors, to 
ek . . 
P al Lamp Slogans. Illustrated .......... ehe due which we referred last week, and from which the executive 
/ My DIOS is ys vivi e UR жакка Seed CAE OR RC ае ен me | 
- The mis Electrical Exhibition ........... leere VOS es 210 | officials did not hold aloof. As to what line anv further 
| Developments i in Lumps and Illumination. нч! еее . 213 effort should take. this question can, of course, onlv be 
i Flame Arc Lamp Developments. Illustrated ................. . 229 | о К | i 
à = — — | decided by those who know all the facts of the case. 
: c: 
i NOTES. Now, as to the popular side of the show, a further ac- 
: "A adn c quaintance with the Exhibition onlv confirms our views. 
Я The Olympia Exhibition. The lay visitor, if he does come, does not know what to look 
Excertion has been taken by the International Trade | for, and is liable to become uninterested for want of direc- 
Exhibitions (Ltd.). managers of the Electrical Exhibition at | tion. Why should there not be free or 1d. daily leaflet pro- 
Olympia, to some remarks which appeared in THE ELEC- | grammes distributed at the door, giving times of demonstra- 
TRICIAN last week on the subject of the Exhibition generally | tions and saving briefly what there is to beseen of popular 
and the methods adopted for making it popular in раг- | interest, and where it is? The purely technical exhibits, 
m ticular. We think the International Trade Exhibitions intended for the technical buver, are excellent, and we 
TD (Ltd. ) are quite unnecessarilv perturbed. In the remarks believe that satisfactory financial results therefrom are 
we felt it our duty to make we believe we were voicing the | being obtained. But that is not enough. At the present 
general view of exhibitors and visitors alike. Certainly day it is much more important to educate the public to the 
our own opinion is that the first week of the Exhibition— advantages of electricity in the home, the shop, and the 
that is to sav, from Saturday, September 23rd, to Friday, | small workshop than to make it a little easier for the 
September 29th, inclusive—was a most unsatisfactory slice | technical buver to place an order, Every. manufacturer 
out of the four weeks’ display at Olympia. Our object in | already has his showroom, where he can probably give a 
N calling attention to this matter in our last issue was to | better display for the technical man than at Olympia. The 
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education of the public, on the other hand, is a more difficult 
matter and the reward all round immensely higher. The 
lighting load is quite small compared with that which is pos- 
sible from other domestic applications, and it must not be 
forgotten that this load for power, heating and cooking 
would be accompanied by an immense demand for 
domestic appliances. 

Іт is because we think thus that we have ventured to 
express our views in THE ErEcTRICIAN. Whatever reflec- 
tions we have made are, of course, intended to stir the 
management (and by the management we mean everyone 
connected with the conduct of the Exhibition) to a wider 
activity. There isso much to see at Olympia that we regard 
it as the duty of the Press, both lay and technical, to call 
attention to any and every omission calculated to minimise 
its popularity. We take the opportunity to tender to the 
lay Press our sincere thanks for their efforts to bring the 
main features of the Electrical Exhibition to the notice of 
the public. We hope that the management of the Exhibi- 
tion (we repeat that we include all concerned in its conduct) 
will even yet see the importance of a larger popular attend- 
ance, and make things more attractive and easy for the lay 
visitor than hitherto. Our only desire in criticising what has 
been done and left undone is that the Exhibition shall be a 
thorough success. If technical journals are to be precluded 
from expressing their views upon the management and con- 
duct of such important events as great public exhibitions, in 
which the said journals are intimately concerned, it seems to 
us that the chief duty of the technical Press is in peril— 
namely, the right of fair and reasonable criticism of public 
events. Even exhibition managers must not be super- 
sensitive, or their occupation may also be imperilled. 

FINALLY, we suggest that the Tuesday 2s. 6d. admission 
be abandoned, that in its place 6d. per person be th» 
entrance fee on, say, Monday and Thursday, and that the 
old charge for tickets (34. each, with a graduated reduction 
on quantities) be resumed. If, in addition, the demon- 
strations and popular exhibits were strengthened up, and 
attention drawn to them, we are sure that the lay visitor 
would be gratified and the Exhibition would benefit. The 
cooking demonstration given last Tuesday by the Brompton 
& Kensington Electricity Supply Co. is an example of 
what is desirable from an educational point of view, and 
we hope that such demonstrations will become frequent. 
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The Atlantic Cable Merger. 

FULL reports of the meetings of the proprietors of the 
Anglo-American and the Direct United States Companies 
will be found in this issue. The proceedings mark the 
most important phase of submarine cable finance since the 
formation of our great submarine telegraph undertakings 
in the early seventies, when an enterprise destined to be- 
come of immense importance to the world in general and 
to the British Empire in particular first took definite 
shape and comprehensive organisation. Events have 
mov d rapidly since then, and we have witnessed many 
changes and many developments. These changes have 
not, however, very materially affected the Atlantic Com- 


panies, which have gone the even tenour of their successful 
way, due mainly to the arrangements which the far-sighted 
men who have presided over their destinies have engineered 
from time to time. There has been keen competition for 
traffic between the Companies having community of in- 
terests and the Companies outside the * pool," butthisrivalry 
has, in the main, only resulted in increasing the volume 
of traffic, by which all parties concerned have benefited, 
especially the public. But times also have changed. The 
proceedings which we report elsewhere show that drastic 
modifications of the old working arrangements between 
the pooled Companies have become necessary, and these 
modifications have now been accepted by the members of 
the two British Companies chiefly concerned. The remarks 
of Mr. Е. A. Bevan and Mr. E. M. Unperpown will be 
read with varied feelings, and some rezret may be felt that 
the operating control of the British cables is passing into 
American hands; this regret will, however, be tempered by 
the arrangements wh'ch iave been made to safeguard the 
financial interests of the proprietors of these British cables, 
as wellas by the fact that the Western Union Conipany have 
taken over the entire working staffs of the two Companies. 
The directors are to be congratuluted upon the comple- 
tion of their onerous labours, and we sincerely trust that 
the new position will operate to the advantage of the 
pioneers of the great enterprise of Atlantic telegraphy. 
Small Supply Stations. 

THE County of Surrey will soon be noteworthy for the 
number of small Diesel engine power stations that are in 
operation within its borders. The most recent addition 
to these plants is that of the Egham & Staines Electricity 
Co., which, it is hoped, will be running in about two months’ 
time. Although the undertaking is small, it possesses a few 
features of more than local interest. In the first place it 18 
interesting to notice that the Board of Trade have for the 
first time—so far as we are aware—sanctioned the earthing 
of one pole of the supply on the consumer's premises. This 
admits, without employing a transformer with double 
winding, of the use of concentric wiring in which a metal 
sheath serves as the return conductor; and in view of the 
general desire to minimise the cost of wiring, it is an im- 
portant step in this direction. One terminal at the con- 
sumer's end of the main fuse box is earthed to the case of 
the box, to which the armouring and lead of the service 
cable is also bonded; and a removable link allows the 
wiring to be disconnected when a continuity test 13 required. 
Again, the Board have approved of distributing mains run 
on the fronts of the houses, metal sheathed conductors 
being employed. By this method the cost of services 18 
reduced and many extensions are possible which would 
otherwise be unremunerative. 
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SOME supply undertakers are possibly not aware of the 
change in the law as to the erection of electricity supply 
stations made by the Electric Lighting Act. 1909. Ву 
clause 2 of that Act it is provided that it shall not be lawful 
for undertakers, except with the consent of the Board of 
Trade, to construct апу generating station unless the con- 
struction is authorised and the land specified in a special 
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Act or Provisional Order, and it is also provided that the 
Board of Trade shall not give their consent until notice has 
been given to the local authority of the district in which the 
land is situate, and to owners and lessees of land within 
300 yards of the proposed generating station. Usually, 
when there are objections by owners of property in the dis- 
trict а local inquiry is held by the Board of Trade into the 
circumstances of the case. This condition as to the erection 
of electricity works is an innovation introduced by the 1909 
Electric Lighting Act, and, although it may be equitable to 
give residents in a district an opportunity of making reason- 
able objections to the erection of a power station, yet the 
clause may hamper the development of electricity supply 
in urban and rural districts. At all events, the necessity 
for holding an inquiry at Egham has resulted in consider- 
able delay in the construction of the station. The objection 
to the station in the present instance may possiblv have 
been due to lack of knowledge of the type of station pro- 
posed, as with а Diesel engine station а chimney and dust 
and dirt are absent. It might also be stated that at 
Egham the station is situated next door to the local gas 
works, so that no reasonable objection can, therefore, be 
made to it on the ground of the depreciation of local pro- 
perty or detraction from the amenities of the district. 


ас 


Electrification of the Mont Cenis Tunnel.— The electri- 
fication of this tunnel, which has been worked by ordinary 
steam locomotives since its opening in 1861, is now in progress. 
The section which will be so worked reaches from Modane in 
France through the tunnel itself to Bardonnecchia on the 
Italian side, a total distance of about 15 miles. Single-phase 
current at a pressure of 3,500 volts and a frequency of 15 will 
be employed, and the overhead work on the open-air sections 
at each end is well forward. The supply will be obtained from 
the municipal generating station at Chiomonte where a power 
of 3,500 kw. at 50,000 volts and a frequency of 50 is available. 
A transformer station is being erected at Bardonnecchia. 
Owing to a variety of causes the proper ventilation of this 
tunnel has always been a matter of some difficulty, a state of 
affairs which should he made much easier by the proposed 
alteration. 


“The Necessity of Safer, Quicker and Cheaper Rail- 
Ways, and Some Proposals Therefor."— n a Paper on this 
subject, read by Mr. C. R. Enock before the Society of Engi- 
neers, the author discussed the possibility of evolving an 
altogether new type of railway, and brought forward a scheme 
for light overhead railways on which single electric vehicles 
travelling at high speeds, with special provision against 
derailment by employing additional horizontal wheels. were 
to be used. If such а type were found practicable the present 
great cost of railway construction would be lessened, as land 
on the right of way would not be rendered useless for agri- 
cultural purposes, and embankments, cuttings, bridges, 
tunnels, drainage, ballast, sleepers, telegraph poles, and other 
similar equipment would no longer be necessary. He urged 
that national experiments for the solution of these problems 
should be carried out on a specially equipped site, in order to 
туе greater scope to inventors and to evolve improvements, 
of d suggested that enquiry might be made into the possibility 
ana combination of railway and aeroplane. 


Cable Interruptions. Date of Interruption. 


Assab — Perim _..........,...,............ "ene July 8, 1909 
Latakia—Palur. ее RP May 26, 1910 
Kotonou-—— Grand Bassam Vas A S viuere cedere n" АКШ, до, 1911. 
Bathurat— Sierra Leone _.............................. Sept. 4, 1911 
Bissao— Bolama .....,................................... Sept. 26, 1911 
Malta—Tripoli ...... иная Oct. 2, 1911 
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Nature of Light Action in Selenium.—A recent issue of 
the “ Physical Review " contains an article on this subject by 
Mr. F. C. Brown. The conclusions reached by the author are 
as follows:1(1) Llight produces two changes of opposite sign 
in the conductivity of all selenium sensitive to light. (2) The 
amount of the change is a function of the time of illumina- 
tion, as well as of the intensity and character of the illumina- 
tion. (3) The selenium in the Giltay cell shows the same two 
changes under the action of high P.D.s that it does under the 
action of light. (4) The character of the conductivity curves 
for the four known varieties of light-sensitive selenium can be 
explained by assuming the existence of three components in 
dynamie equilibrium, under given illumination, temperature, 
pressure and electrical P.D.'s. (5) The effect of any agency 
that affects the conductivity of selenium is of the nature that 
it alters the rates of interchange between tle components. 
(6) The experimental results ean be explained to a first order 
of approximation on the assumption that of the three com- 
ponents which are in equilibrium according to the reaction 
А.В? С only the B kind is conducting. (7) If we accept the 
view here proposed, the failure of Ohm's law becomes only an 
apparent and not a real failure. 

Electric Traction in.Sweden.—In dealing with this subject, 
the “Manchester Guardian" mentions that the State autho- 
rities hope to have the line between Gellivare-Kiruna-Riks- 
gransens, a distance of about 130 km. (80 miles), completed by 
1914, and if the hopes of its success prove justified the general 
electrification of the entire State system will doubtless follow 
quickly. А special board to investigate the question as to the 
best method of exploiting the water-power and an electrical 
power bureau were recently appointed, and these bodies are 
now dealing with the economic and technical problems which 
would be involved in the electrification of the stretch between 
Góteberg and Alingas, a distance of 46 km. (28 miles). A 
large generating station is to be erected near Elfkarleby, 145km. 
(90 miles) from Stockholm, and the State authorities are 
pushing the matter forward as much as possible. About 
40,000 H.P. will be generated here. Over a thousand men 
are at present engaged on the Gellivare-Riksgransens line, the 
generating station for which 1з being built near Porjus. This 
line is really part of the projected Inland Railway, which will 
run from Oestersund to Gellivare, a distance of 900 km. (550 
miles). The southern portion (Oestersund to Stróm) is also in 
actual construction, this stretch being 110 km. long (70 miles). 
The water-power already secured by the State represents, 
according to conservative estimates, 750,000 H.P. 


“The Mechanical Properties of Hard Drawn Copper.’’— At 
the annual autumn meeting of the Institute of Metals recently 
held at Newcastle, Mr. D. В. Pye read a Paper on this subject 
in which he deplored the lack of any satisfactory definition of 
standard hard drawn copper. Although the Post Office speci- 
fication was highly satisfactory for the sizes of wire used in 
telephone and telegraph construction, it was quite unsuit able 
for larger sizes. The various definitions adopted from time to 
time were reviewed, and it was suggested that the one at 
present adopted by the Engineering Standards Committee, 
viz., the term hard drawn copper wire shall apply to copper 
wire which does not elongate more than 4 per cent. on a gauge 
length of 10 in. when broken by tension," though not con- 
tradictory of the properties of hard drawn copper, was unsatis- 
factory, since a specification should preferably fix a minimum 
elongation as a safeguard against the wire becoming, brittle. 
Ап important point was that tensile strength per square in. and 
elongation at fracture both depended on the diameter of the 
wire. Experiments were described confirming a suggestion 
made by Mr. A. P. Trotter that this tensile strength per square in. 
diminished with increase in diameter according to a linear law. 
It was also shown that the elongation at fracture for similarly 
manufactured wires depended very much on the diameter, being 
considerably greater for larger sizes of wire. In view of these 
experiments it was suggested that a satisfactory definition of 
hard drawn copper wire would fix а minimum tensile strength 
per square inch given by the formula T=30—20D, and a 
minimum elongation per cent. at fracture given by the formula 
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e=5D, where D was the diameter in inches. This specification 
would hold good for all sizes up to 0-5 in. diameter. Finally, 
this suggested definition was compared with the specifications 
of the American Society for the Testing of Materials, and in 
an appendix was given the results of some recent experiments 
in America showing the effect of hard-drawing upon the elec- 
trical properties of copper. 


Railway Electrification.—It is stated that the North Eastern 
Railway Company are considering the adoption of electric 
traction for their goods and mineral traffic on those sections 
of the track which are already electrified. In this connection 
we understand that Mr. V. L. Raven, chief mechanical 
engineer of the company, Mr. C. H. Merz, and other officials 
have recently left for the United States to investigate the 
question. 


El:ctrically Worked “Stair Lift" on the Underground.— 
А new moving stairway, which connects the Earl's Court 
stations of the District. Railway and Piccadilly tube, was 
opened to passengers vesterday. The vertical height which 
the staircase traverses is 40 ft., and the passengers first step 
on to a platform moving at 90 ft. per minute. This platform 
is level for some distance with a stationary platform alongside, 
but then it 1з formed into a series of steps, whose tread increases 
until a proper stairway 1s formed. This stairway moves 
upwards to the higher level, where the passenger steps off on to 
another stationary platform. Moving hand rails are pro- 
vided at the side, and when the passenger arrives at the top 
there is no possibility of his remaining too long on the moving 
platform, for at а certain point a travelling belt on a level 
with his feet quietly and safely edges him off. In a similar 
way the journey can be made froin the upper to the lower level, 
the trip in each case taking 160 seconds. Both “ escalators "' 
are driven by а motor through chain gearing. It is claimed 
for this arrangement that it has a greater traffic capacity than 
the ordinary lifts, owing to the elimination of waiting, and that 
it can deal with 10,800 passengers per hour, a number which 
would require five lifts working at full pressure. 


Large Testing Outfit.—The “ Electrical World" gives 
an account of a large portable testing outfit which has recently 
been put in commission by the Edison Electric Illuminating 
Co. of Boston. The apparatus consists of the following 
equipment: Ап 800 k.v.a. 2,200/30,000-volt transformer, 
an 850 k.v.a. 2,200-volt reactance and a 100 kw. four-bearing 
motor-generator set, consisting of а 100 kw., 1,200-2,200 volt 
generator, a 100 Н.Р. 1,200-2,300/4.000-volt motor, and a 
125-volt exciter mounted on a wooden base and connected to- 
gether by a flexible coupling, together with a starting com- 
pensator and two field rheostats. Other apparatus consists of 
two motor-driven blower sets, two 2,200-220 volt transformers, 
12 lifting jacks, ammeters, voltmeters, portable current and 
potential transformers, and a frequency meter. The weight 
of this outfit is about 10 or 11 tons. As it is too heavy 
to go on one vehicle, it was decided to erect it on two 
5-ton electric trucks, with battery equipment sufficient to 
make the run from a central point to any of the Company’s 
stations at a reasonable зрее4 [о any sort of weather. The 
motor-generator set is installed on one of the cars and the 
rest of the apparatus on the other. Each truck will have a 
clear loading space 6 ft. wide, 15 ft. long and 6 ft. high. The 
weight without battery and load will be 7,500 lb., the weight 
of the batterv, which is of the 60-cell Edison type, being about 
9400 1b. The rated speed of the car, on a hard, level. asphalt 
road, will be 7 miles per hour, and tlie estimated mileage on 
one charge on the same sort of road, is 30 miles. The outfit is 
intended. to have sufficient capacity to test 9 miles of under- 
ground cable consisting of 34/0 conductors, lead-sheathed 
cable, built for 15,000 volts working pressure. 

Electrically Operated Pumping Stations.—According to 
“ Engineering News » four sewage pumping stations have been 
installed at Grand Rapids, Mich., to handle the entire sewage of 
that city during the times {һе Grand River, into which all the 
sewers empty, 13 in food. Тһе normal flow of the river is such 
that it can be forded at any place, but during flood periods, 


which generally occur in the spring, the river rises 15 to 20 ft. 
in a few hours. The small drop between Grand Rapids and 
the lake allows this water to back up and flow into the sewers, 
thus causing serious damage in the basements in the lower 
section of the city. То prevent the constant recurrence of this 
damage the river has been dredged and enclosed between 
concrete walls 20 ft. in height. The water is prevented from. 
entering the sewer outlets by specialvalves. During the normal 
flow periods the sewage 1s discharged into the river as before,. 
but at flood periods the sewage 1s discharged into a sump pit, 
from which it is pumped over the wall by centrifugal pumps. 
Four pumping stations are required for the four sewer outlets. 
One station is equipped with two 18 in. centrifugal pumps 
operating under a normal head of 3-1 ft. with а capacity of 
12,000 gals. per min., driven by 30 н.р. electric motors direct 
connected. Two stations are each equipped with two 24 in. and 
one 12 іп. centrifugal pumps, with a capacity of 17,000 gals. 
per min., driven by 60 н.р. motors direct connected. The 
fourth station, which is at the terminus of the east side trunk 
sewer, has four 40 т. centrifugal pumps operating under a 
normal head of 6-7 ft. with а capacity of 47,000 gals. per min. 
These pumps are driven by 175 н.р. motors direct connected. 
Each station is also equipped with a priming pump belted to 
their driving motors. The power is supplied by the Grand 
Rapids Muskegon Power Co. No attendance is needed at the 
stations except during flood stages of the river, when an atten- 
dant goes to the station, closes the main line switch and also 
the valve on the sewer outlet. The sewage then flows through 
а by-pass into the sump pit. When the water reaches a fixed 
level the operator starts the pumps and runs them as long as 
ls necessary. 


Electric Traction in Vienna.— The report on the working 
of these tramways for the year 1910, as published in our 
Austrian contemporaries, shows that 271,584,931 passengers 
were carried, as compared with 267,449,171 passengers in the 
year 1909. This represents an increase of 1:5 per cent., a8 
compared with 9-1 per cent. for the preceding year. This 
unfavourable result was due partly to an increase in fares and 
partly to poor weather. There were operated 49,822,147 cat- 
miles, an increase of 5-84 per cent. The gross earnings were 
£1,713,066, an increase of 13-9 per cent. On the electrically 
operated lines of the system the operating expenses, exclusive of 
“ welfare" work, constituted 60-9 per cent. of the gross earnings. 
as compared with 61-1 per cent. in 1909. The average earnings 
were 7-74. per car-mile, an increase of 7-6 per cent. The 
average receipts per passenger were 1:614., compared with 
1:454. in 1909. The total mileage of the system, measured as 
single track, was 312 miles. The 9,786 employés of the 
company received £693,198 in 1910, an increase of 149 per 
cent. over the year before. This sum was equivalent to 40 pet 
cent. of the gross earnings. In addition 6 per cent. of the gross 
earnings was set aside for employés’ welfare purposes, such 8 
pensions and sick benefits. The use of car meters has produced 
a steady decline in the current consumption per car-mile. In 
one case the clocks showed a difference of 68 per cent. in the 
efficiency of two motormen who were operating under the same 
speed conditions over a given route. In another test 1t was 
found that a good motorman maintained the schedule for 312 
days with 33,200 current-minutes, whereas a poor motorman 
required 55,070 current-minutes. Premiums for current 
saving were awarded to the amount of £2,305 for a total of 
6,433 cases. The improvement of the motormen is shown by 
the fact that 28 per cent. received premiums in 1910 as com- 
pared with 15 per cent. in 1909. The car-meters on the cars 
are supplemented by clocks which have been installed at 
48 time points. These clocks have been found very effective 
in spurring the motormen on to maintain their schedules, 10 
reducing energy consumption, and in aiding statistical work, 
such as mileage determinations. At the end of the fiscal year 
there were 1,201 motor cars and 1,348 trailers in service. | 
latest rolling stock, numbering 99 motor cars and 205 trailers, 
is of the vestibule type with separate passages for entranve 
and exit, as in the American prepayment cars. These саге 
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have reduced the length of stops by some 25 per cent. The 
new motor cars use interpole motors which are large enough to 
haul two trailers. The running and braking resistance grids 
are placed under the seats for use as heaters. 


urrent Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. J. Rezelman concludes his article on “‘ The Determination of 
Synchronous and Asynchronous Reactance." 

Mr. J. Hürdén contributes an article entitled “ Notes on Electric 
Furnaces." 

We give an account of the proceedings at the annual conference of 
the Municipal Tramways Association last week. The Paper by 
Messrs. В. G. and J. С. Cunliffe on ‘‘ Tramcar Meters ” is referred to 
in our Leading Article, and a lengthy abstract will be found on another 
page of this issue. 

A joint Committee of the Municipal Electrical Association and the 
Municipal Tramways Association has drawn up a report on 
* Charges for Electrica! Energy Supplied for Traction Purposes from 
Combined Stations." 

The foundation stone of a generating station to supply Egham and 
Staines was laid last Saturday by the Lord Mayor of London. This 
supply undertaking contains several features of interest. 


. We analyse the accounts for the year ended February 28, 1911, of 
the Melbourne Corporation electricity supply undertaking. 


À further instalment is given of the Paper read by Mr. T. F. Wall 
before the British Association, entitled “ The Single-phase Repulsion 
Motor.” 

We continue our account of the exhibits at the Olympia Electrical 
Exhibition. 

A difference has arisen between Bermondsey Council and London 
County Council in regard to the granting of loans for electricity 
supply. | 

The deputation from Edinburgh Council who inspected the Leeds 
and Bradford rail.less traction system have now prepared their 
report on the subject. 


Rotherham Council have received permission for a loan of about 
£22,000 for tramways. 

Worthing Council have received sanction for a loan of £4,532 for 
extensions to station buildings and plant. 

Barrow-in-Furness Corporation have decided to substitute electric 
for gas lighting in over 2 miles of thoroughfares, the number of 
electric lamps being 162. 


PERSONAL NOTE. 


Mr. F. W. Wilson is to hold the position of Government electrical 
inspector, Bombay, for a further term of four years, the extension of 
his period of service having been sanctioned by the Secretary of 
State. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of the Northampton Polytechnic Institute, 
London, invite applications for a part-time appointment as day 
lecturer in mathematics in the engineering day courses, Salary 
£120 per session for eight hours’ attendance per week. Further 
particulars, conditions with forms (which should be returned by 
20th inst.) can be obtained from the principal, Dr. R. Mullineux 
Wulmsley. 

A meter inspector is required to repair, test and read slot and flat- 
rate meters, and to take charge of test room. See advertisement. 


Mr. В. Lawson. formerly lecturer at Manchester Technical School, 
has been appointed instructor of telegraphy and telephony at the 
evening classes of East Ham Technical College. 

Mr. А. Cumpbell, senior assistant superintendent, has been 
appointed by the Great Indian Peninsula Railway Co. as telegraph 
Buperintendent, in succession to the late Mr. J. E. Neale. 


Mr. Fred Farrar has been appointed demonstrator and lecturer in 
electric wiring at Fleetwood technic! school. 


Mr. E. Meigh, M.Sc., hes been appointed demonstrator in physics. 


at the Battersea Polytechnic. 


Мг. А. J. Maloney, A.R.C.Sc. (Dublin). has been appointed to the 
assistant lectureship in physics at St. Andrew’s University. 
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INSTITUTIONS AND SOCIETIES. 


International Congress of Applied Chemistry.—The eighth Inter- 
national Congress of Applied Chemistry will be held at Washington ` 


on September 4, 1912, and at New York from September 6 to 13, 
1912. At the opening meeting the President of the United States, 
who is patron of the Congress, will welcome the delegates. The 
organising committee have already prepared notices calling on 
secretaries of Chambers of Commerce and of Eduocstional Institutions 
in the United States to co-operate so 23 to give delegates oppor- 
tunities of inspecting the commercial and educational facilities which 
are available in that country. Great intrest is being taken in the 
affairs of the Congress by the United States Government, and it is 
therefore hoped that chemists all the world over will assist to make 
the gathering a success. All communications should be addressed to 
the secretary, Mr. B. C. Hesse, at 25, Broad-street, New York City. 


Students’ Section of the Institution of Electrical Engineers.—The 
honorary secretary desires to call the attention of such members of 
this section as wish to read Papers, to the fact that it is necessary for 
notice of their intention to be sent him immediately in order that an 
announcement may be embodied in the programme which is now 
being drawn up. Students intending to read Papers should therefore 
communicate with Mr. D. Betts, 3, Fordwych-road, London, N.W. 


EDUCATIONAL NOTICES. 


University of Durham.—Armstrong College, Newcastle-upon-Tyne.. 
—Courses of instruction are provided in mechanical, marine, civil 
and electrical engineering, naval architecture, mining, metallurgy, 
agriculture, pure science, arts and letters. Particulars from. the. 
secretary, Mr. F. H. Pruen, M.A. 


Scholarship Award.—In the competition for the entrance scholar- 


ship to the Faculty of Engineering at University College (of the- 
value of 120 guineas) C. H. Avery (Southend Secondary School). 
and G. G. Dawson (Tollington School) were bracketed equal for the- 


scholarship. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, October 7th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 


1:55 p.m. Leave Liverpool-street Station for Chelmsford. Visit to- 


the Works of the Marconi Wireless Telegraph Co. 


MONDAY, October 9th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


8 p.m. Meeting at Storey's Gate. Paper on “ The Advantages of 
the Steam Turbine as compared with the Reciprocating- 


Engine," by Mr. W. A. Hatch. 
WEDNESDAY, October 11th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 


8 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, E.C.. 


Presidential Address by Mr. W. H. Maw. 
THURSDAY, October 12th. 
BRITISH ELECTRICAL AND ALLIED MANUFACTURERS! ASSOCIATION. 
2:30 p.m. Council Meeting at Olympia. 
PRIDAY, October 13th. 
JUNIOR INSTITUTION OF ENGINEERS. 
6:30 p.m. Visit to the “ Model Engineer " Small Power Engineering 
and Scientific Exhibition at the Royal Horticultural Hall, 
Vincent-square, Westminster. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding. Col. H. M. Leaf. 

The following orders have been issued :— 

Drills for efficiency (1911-1912) will commence at Head-Quarters on 
Thursday, Novem ber 2, 1911. and Head-Quarters will be open as follows. 
from that date : Daily (except Saturdays), 10 a.m. to 10 p.m. ; Saturdays. 
(unless otherwise ordered), 10 a.m. to 12 noon. 
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MELBOURNE ELECTRIC SUPPLY ACCOUNTS. 


The Report of the Electric Supply Committee of the City of. 


Melbourne shows that, for. the year ended: February 28, 1911, 


the Corporation electric supply undertaking made a profit of. 


£19,532, after paying capital charges, &c., and setting aside 
£20,766 for depreciation and renewals. It should be noted, 
however, that the contribution.to the sinking fund was only 
at the rate of 1 per cent. on the capital. As an offset to this 
low rate of repayment, we notice that the Committee recom- 
mended the setting aside of a further sum of £5,000 for depreci- 
ation and renewals, whilst the “ Town Fund ” only benefited to 
the extent of £9,500. | 

The diagrams attached to the Report indicate considerable 
activity in electrical matters in Melbourne. Thus, the number 
of units sold for private lighting increased by 149,028, in spite 
of the growing use of metal filament lamps. Whilst the power 
sales increased by no less than 537,969 units. The total output 
for all purposes was 8,920,489 units, as follows :— Private 
lighting 3,803,091 units, power and heating 3,098,960 units, 
‘street lighting 1,736,695 units, municipal buildings 281,743 units. 

In connection with the private lighting load it is interesting 
to notice that the Electricity Department provide free lamp 
renewals to consumers using carbon lamps. The growing 
use of metal filament lamps, however, has led the Committee to 
consider how far consumers using these lamps can be given an 
equivalent benefit. The main difficulty arises in the case of 
consumers who have installed both types of lamps; but the 
‘Committee hope to evolve a satisfactory scheme. 

The total number of consumers connected to the mains was, 
on February 28 last, 3,758, 1,530 of these taking a supply for 
power and heating. The number of consumers added during 
the year was 546, as against 359 in the previous year. А 
considerable proportion of the new connections were for power 
and heating, 175 motors, representing 887 H.P., having been 
added, bringing the total number of motors connected to 
1,616, and the total horse-power to 5,571. Of these motors, 
394 have been installed by metal and wood workers, 317 by 
clothing and boot manufacturers, 271 by printers, and 189 for 
elevators and hoists. The return of the Government statist 
shows that at the end of 1909 the power employed by factories 
was as follows :— 

Steam. Gas. Electricity. 
15192. ' 2 797 802 

Six years previously (that ів in 1903) the respective figures 

"were— 


1,816 ...... T24 ..... 195 


It is interesting to notice the smaller use made of steam, the 
practically stationary position of gas engines, and the develop- 
ment of the electric drive. 

During the past year the question of making provision for the 
anticipated load of the winter of 1912 has been under con- 
sideration in regard to an extension of the plant. The relative 
merits of a battery erected on a central site in the city and 
additional generating plant at the power station have been 
discussed, the Council finally deciding in favour of the installa- 
tion of a battery. The cost of this battery is estimated at 
£21,000. ; 

Further points of interest in the Report are that increasing 
attention is being given to canvassing, with very satisfactory 
results ; and that in future the electric supply accounts of the 
Corporation are to be made up to December 31 instead of the 
end of February, so that they may be brought into line with 
the General Accounts of the Corporation. 

From our analysis of the Accounts Felow ; it will be seen that 
there is little change to record in the cost per unit sold. All 
surplus steam from the city refuse destructor was, as in previous 
years, used at the power station. The Council have during the 
vear entered into a contract with the State Mines Department 
for a supply of slack coal at 10s. 7d. per ton, as against 16s. 104. 
paid under a previous contract with a company. The relative 
calorific value of the new fuel is from 80 to 85 per cent. that 
of the old supply. 

As to the revenue, this has increased by some £7,000; but in 


TOTAL COSTS (єс Capital charges) 


=, 
this connection it must be remembered that a reduction in the 
rice per unit came into force in August of last year, and 
its full effect has not yet been experienced. The average price 
received for private lighting was 4-1d. per unit; and for power 
and heat 1.884. DS 
. In the following analysis of the Accounts for the year ended 
February 28, 1911, the amount of each item per unit sold is 
set out, together with the figures for the previous year to 
facilitate comparison :— | 
Per unit sold. 


Generating Costs. 1910-11. 1909.10. 
COM" а £14,741 
Steam supplied by destructor ............ Mor (rado (Aza; 
Water and stores ........................... 901 ... 0-02d. ... 0:034. 
by cT 6,898 ... 0-19d. ... 0-21d. 
Repairs and maintenance — ............... .. 3,350 ... 0-09d. ... 0-12d. 
Total Generating Cost .................. £27,026 0.734. 0.784. 
Distribution Costs. 
WAGES: на £827 ... 0:024. ... 0-03d. 
Repairs and maintenance .................. 5,124 ... Q-15d. ... 0:134. 
Total Distribution Costs .................. £6,551 0.174. 0:164. 
Management, &c. 
ыл ы: ЖИНИ О ЕКЕ ыен _ £5,812 ... 0-164. ... 0715. 
Rent ооо Eins Ene. 1,240 ... 0-03d. ... 0-00d. 
Insurance лань 372 0-01d. ... 0-019 
Рае 1 анна vius et irin 88 0-00d. ... 0-00d 
Printing and stationery  ................-. 403 ... 0-014. ... 0-01d 
Miscellaneous  ............ esee eee 1,009 ... 0:034. ... 0-024. 
Total Management Costs, &c. ............ £8,924 0:244. 0-19. 


Special charges 
Public lamps (attention, &c.) 
Private lamps (attendance and renewals) 
n DADOU кре NU x de £3,149 

Material _........................... 3,012 


Capital Charges. 


Interest. ее оаа о ая £17,533 ... 0:474. ... 0-50d.. 
Sinking fund ................... eee 5,260 ... 0-144. ... 0144 
Provision for depreciation and renewals 20,765 ... 0-564. ... 0-584. 
Loans, flotation, KC. ............. cesse eee 844 ... 0-02d. ... 0-024. 
Total Саріі»1 Сһат;өв..................... £44,402 11-194. 124. 
TOTAL COSTS (inc. Capital Charges) ...... £100,831 `.. 271d. ... 278d 
Revenue 5 
Sale of current, lighting ..................... £04,044 
Sale of current, power and heating ...... 23.971 
Rent of meters ...ccccsccccsccesscvscssensces 3,311 
Rent of аге lamps .................... eee 921 
Miscellaneous .............. eene 380 
Boundary lighting ................ eese _ 4715 
Public lighting, streets „ние 21,665 
Public lighting, markets .................. 3,040 
Public lighting, Town Hall ............ 1,124 


Public lighting, other public places ... 932 


TOTAL REVENUE ...................... Non £120,363 ...323d. .. 334. - 
Balance ........... а .. £19,532 ... 0-52d. .- 0:254. 


А feature of the supply is the large output for street lighting, 
the revenue from this source being nearly equal to that. from 
the power and heating sales ; indeed, including the lighting of 
the markets and public buildings, the public lighting provides 
over 22 per cent. of the total revenue. А 

The capital expenditure during the year was £29,732. 
bringing the total expenditure to February 28, 1911, to 
£605,023. £166,736 of this is on account of machinery, and 
£180,695 for mains. 


Testing of Dirty Insulators.—The “ Schweizerische Bau- 
zeitung " states that the testing laboratory of the Swiss Elec- 
trotechnical Association has recently carried out à number 
of tests on porcelain insulators of different forms which had 
become blackened by locomotive smoke and soot after а 
considerable period of service. The insulation resistance 
showed a very appreciable reduction, but the breakdown 
voltage for a disruptive discharge was found to be reduced only 
10 per cent. for dry insulators and 15 per cent. for those sub- 
jected to rainy conditions. As a result of these tests 1t 1 con- 
sidered that particular precautions against soot are necessary. 


I} 
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TRAM METERS.* _ The actual saving effected is shown approximately by the shaded 
CAR у area in curve А, ат would have been PEU but for the fact that the 
BY R. G. CUNLIFFE, M.SC.TECH., AND J. G. CUNLIFFE, M.SC.TECH. | proportion of bogie cars has continued to increase, as also has the 

Summary.—The authors show the importance of obtaining absolute | covering of existing cars, so that the average weight per car is much 
values of the energy consumption of tramcars, and discuss the scope and | in excess of the 1907 value, as is shown by curve D. 
behaviour under working conditions of watt-hour meters, ampere-hour | Jt is difficult to obtain an exact knowledge of either the value of 
meters and time-meters. The results of extensive investigations on the | the saving effected or the cost of obtaining it, but although the first 
Manchester and other tramways are given, and finally the effect on the Goat of renewing faulty field coils: worn searing: еа adoptio 
maximum demand of current, and the importance of brake setting and hanes В : eet В prc peng 
Ший ОГ theniotormencare: considered. eavier gauge of trolley wire where necessary, was comparatively 

heavy, it has already been balanced by the saving in energy, which, 
in addition, is cumulative over a number of years, during which the 
increase in manitenance charges will be very slight. The lost mileage 
due to defective equipments has fallen considerably from 1908 to 
1910, and is still rapidly decreasing, thus indicating the state of in- 
creased efficiency of the equipments. 

On the whole, therefore, Бу keeping down the losses it is possible 
to maintain the equipments in a better condition, with increased 
publie safety and comfort, and, at the same time, to effect a saving, 
but this necessitates as exact a knowledge as possible of the values of 
the various losses, and one of the principal functions of the meters 
ought to be to supply this information. This, however, can only be 
done by meters capable of giving absolute values. 

Another of the most important functions of the meters is to afford 
a means of measuring the comparative care and skill exercised by the 
motormen in the handling of their controllers. This can only be 
done, in the case of meters giving relative readings, on the assump- 
tion that every meter, working under similar general conditions, has 
the same percentage error; an assumption of the accuracy of which 
no proof has as yet been offered. 


Types of Meter.—The watt-hour meter survived its early failure, 
and, by continued improvement, has been able, in many cases, to hold 
its own against its rivals, of which the only important ones are the 
ampere-hour meter and the time meter. 

Electrical energy is & product of three components, viz., voltage, 


It is now over 10 years since the first attempts were made to check 
and, in some degree, control the consumption of energy by the instal- 
lation of meters on electric tramcars, and the failure, through struc- 
tural weaknesses, of the early forms of watt-hour meter has, in the 
meantime, led to the widespread adoption of other types of meter 
which are not true energy meters, with the consequent desertion of 
readings of absolute, in favour of others of purely relative, accüracy. 
"This relative measurement is, at the best, à compromise, and has 
given rise to considerable discussion. 

Before deciding on the adoption of meters at Manchester, a careful 
study was made of the literature of the subject, and it was found to 
be impossible to determine, from this source, the type of meter likely 
to prove most useful. Experiments have accordingly been con- 
ducted with large numbers of each of the more important types of 
meter, and in this Paper comparisons are based upon the results of 
careful measurements carried out under actual working conditions. 

True Functions of the M eters.—The result of a long series of inves- 
tigations into the relationship between energy consumption and 
maintenance costs, carried out during the past few years at Man- 
chester, has been to demonstrate clearly that in the case of certain 


& 
v 
2 i 108 & | current and time, all of which, in traction work, are subject to simul- 
S 0192 | X 10:6 © | taneous and rapid fluctuation over a wide range. The watt-hour 
ЭЯ E 3 meter measures all three components and is therefore theoretically 
5 ©, 104 ,. complete. The ampere-hour meter measures current and time and 
v X Q е D . . 
$ 018. | 103 s assumes constant voltage; it is therefore partially complete ; whilst 
Е i E the time-meter assumes both current and voltage constant and is 
ё iM 100 x therefore incomplete. 
X 0176 Е ag As an auxiliary meter the authors have developed a volt-hour 
> х © | meter,* the readings of which, when divided by the time, give the 
= 0172 |5 36 " average value of the fluctuating voltage along a route, and in addi- 
sacs бї > tion have used graphical recording instruments and measuring 
| E instruments of many kinds for checking purposes. 
016i и Accuracy of Meters.—Great pains have been taken іп checking the 
0:16 | 9 accuracy of the meters by actual measurement from the following 


standpoints, viz. (1) As а means of measuring the energy component 
or components which each meter is specially designed to measure. 
(2) As true energy meters having regard to the simultaneous and 


1901 1902 1903 1904 1905 1996 1907 1908 1969 1910 
Financial Year. 
Ета. ]l.—ENxnay CONSUMPTION STATISTICS (MANCHESTER CORPORATION 


Е TRAMWAYS). hom rapid fluctuation of the three components. (3) As true energy 
i -mi Я 'ar- e run. ; re 
urve А. В.О, Т, units per e bd D. А лы сан per саг, meters when assisted by an auxiliary meter. 


» ° » э” 


The authors have employed several forms of time-meter, and have 
found the most successful to consist of a clock having a small electric 
motor of peculiar design in place of the main spring, governing being 
obtained by means of a hair-spring and balance wheel, the motor 
providing the motive power and driving the clock when the current 
flows. 

Experiments conducted with a contact maker rotating at a known 
constant speed, and completing the circuit for a predetermined part 
of each revolution, have shown the accuracy of the meter, at fre- 
quencies of operation corresponding to the quick handling of a con- 
troller, to be that inherent to clockwork generally, which, so far as 
meters are concerned, represents practical perfection. 

Lord Kelvin checked his most delicate current-measuring instru- 
ments by means of the copper voltameter, and the authors hive made 
use of the same method in order to check the actual error of the am- 
pere-hour meter when in operation on thecar. The apparatus itself is 
not susceptible to any of the peculiar conditions obtaining in traction 
work, vibration, if anything, assisting its action by causing circula- 
tion of the electrolyte. Care is required in the preparation and use 
of the cell, and, since this measurement forms the real basis of the 
Paper, the voltameter designed, and used with perfect success bv the 
authors, is described in an appendix. It affords a means of measur- 
ing the ampere-hours to an accuracy of within half of 1 percent. — 

Meters whose percentage error had been carcf Шу determined т 
the test room were operated in series with the cell on service cars. and 
their error was found to be almost exactly as predetermined. Wi 
that there was no appreciable error duc to vibration and to the rapi 


1 of last week's issue of THe ELECTRICIAN, 
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wearing parts of the equipments, in which the energy losses increase 
with wear, the economical life is determined by the energy loss rather 
than by the extent of the wear. The methods employed at Man- 
‘chester have been briefly referred to in the authors’ Рарег{ pre- 
isented at the Nottingham Conference of this Association. At that 
time the methods were still of too recent application to permit of 
results being given ; but in the three years which have since elapsed 
savings have been made which have proved their efficacy and vindi- 
‘cated the somewhat increased maintenance costs. 

Curves A and B, Fig. 1, show that the rate of energy consumption 
commenced to fall from the time that the methods were applied in 
1908, the saving increasing as the equipments were gradually brought 
to a state of increased efficiency. The whole of the large increase in 
rate of energy consumption prior to 1907 was not duc to the increasing 
inefficieney of the equipments, as the proportion of large bogie cars 
in use was steadily increasing whilst the covering of cars was pr oceed- 
ing at a rapid rate; but curve B shows that the units por ton-mile 
also increased to a considerable extent, and the effect of increasing 
weight ought to have been slightly to diminish this, since weight 
added to а car does not proportionately increase Из rate of energy 
consumption, so that there was no doubt as to the importance of the 
increasing losses. | | 

From curve C it is evident also that the mileage run was increasing 
rapidly, and the transmission losses, being roughly proportional to the 
square of the mileage, were becoming of relatively greater importance. 

* Abstract of a Paper read at the Conference of the Municipal Tram- 
ways Association last week. 

¢ See THE ELECTRICIAN, October 9, 1908, р. 1003. 


* Described on p. 9% 
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fluctuation of the current. This is of great importance and proves 
the test-room calibration to be reliable. 

Vibration reduces the friction, causing the meter to run slightly 
fist. but this is balanced by a slight retardation due to inertia effects. 
Both ampere-hour and watt-hour meters have the great advantage 
that they are not called upon to operate with currents lower than 
3U per cent. of the normal full load for which they are designed, thus 
avoiding the inaccuracies frequently encountered in these meters at 
light loads, and enabling full advantage to be taken of the flat part 
of the calibration curve. ; 

Ampere-hour meters of both mercury and commutator types, by 
various makers, have been tested and found to be capable of accurate 
operation within limits of 2} per cent. over the whole of the working 
range, whilst, if accurate when installed, they have been found to be 
still accurate within | per cent. when tested after six months’ con- 
tinuous operation. 

As the volt-hour meter is merely an ampere-hour meter designed 
for a very low current, and with à suitable series resistance in place 
of the shunt, its accuracy is that of the ampere-hour meter working 
at the most favourable parts of the load range. 

Experiment shows that the average voltage on а route, as deter- 
mined by the volt-hour meter. is practically independent of the car 
on which the volt-hour meter is installed, so that a single volt-hour 
meter will give the true average voltage for a route. Evidently, 
then :— 

1. Every ampere-hour meter on the same route fails to register 
energy by the same definite percentage, and hence ampere-hour 
meters may be employed without correction for the purpose of placing 
drivers or cars in their correct order of merit as regards consumption 
of energv, although such readings could not be accurately used to 
determine the percentage difference between the values of the various 
men ог сагв. 

2. The readings of the ampere-hour meters, when corrected for the 
true average voltage, give the actual energy consumption. This 
correction need only be applied to average dailv, weeklv, or monthly 
values for either each separate car or for the whole route, as desired, 
in order to estimate the value of the line losses by comparison with 
the station meters, or to compare the consumptions of cars on 


different routes. 

There is no direct method of checking the accuracy under service 
conditions of the watt-hour meter, but numerous readings have been 
taken of watt-hour meters operating in series with ampere-hour 
meters, checked by volt-hour meters, both of known accuracy, and 
it has been found that watt-hour meters do not work very accurately 
on a line with wide voltage variation. 

In Manchester, owing to high-tension transmission to a network of 
over 20 sub-stations, each having a number of short, heavy, low- 
tension feeders, radiating in all directions, the voltage regulation 18 
within 10 per cent., especially as every section is fed from the centre, 
and unusually heavy trolley wires are used and parallelled for mutual 
assistance. On the Salford lines, however, owing to low-tension 
transmission over large distances, à voltage variation of some 30 
per cent. or more was available for tests with the meters. Оп one 
route, of practically 22 miles per complete journev, the watt-hour 
meter appeared to read high at the lower voltages, the error, as com- 
pared with the corrected ampere-hour meter, exceeding 10 per cent. 
on а 35 per cent. voltage variation. 

In order to check this error under more favourable conditions, the 

instrument was taken to the Polvgon Testing Department of the 
Manchester Electricity Works, and tested by Mr. H. А. Ratcliff at 
-arious values of the current and voltage. The results, set out in a 
Table in the Paper, show that, at working values of the current, the 
range of error as measured in the test room may exceed 6 per cent. 
on a wide voltage variation, and, under the more severe practical 
conditions, the Huctuations of current and voltage being simultaneous 
and rapid, this range was exceeded. Evidently, if these results are 
tvpical of the watt-hour meter, it fails under the very conditions 
which would render its use desirable, and. whilst the above represent 
difticult conditions, they are, nevertheless, to be encountered on 
numerous tramways in this and other countries. 

In the opinion. of the authors it is better that one such widely 
fluctuating component alone should. be measured by each meter, 
when there will be no mutual interference and the whole attention 
of the designer can be concentrated on the already sufticiently in- 
volved conditions. ` 

If the time-meter is to be of any use as a means of obtaining absolute 
values, i.e., as an energy meter, there must be a direct proportionality 
between its readings and the energy consumption, whilst, if it is even 
to be used as a means of comparison between drivers or cars, there 
must still be some definite relationship, although it need not neces- 
sarily be a direct опе. In order to investigate this relationship whole 
routes have been equipped with both energy meters and time-meters, 


and the analysis of thousands of daily averages has proved that, for 
reasons discussed later. the time-meter cannot be made to give abso- 
lute values .and, further, that it cannot be even employed with fair- 
ness to the men as a means of comparison between them, although 
the general tendency of a reduction in controller time is to cause à 
saving of energv. 

Diagrams given in the Paper show that there is no simple relation- 
ship between energy consumption and controller time ; in a typical 
case the drivers, second and third in order of merit as determined 
by energy consumption, were respectively 11th and 14th on the time- 
meter basis. 

Influence of Meters on the Motorman.—Car meters are generally 
supposed to effect a saving in energy by promoting careful and skilful 
handling of the controller. They tend to prevent waste of energy by 
running with the brakes on, running on the resistance notches, ap- 
proaching stopping places too rapidly, with consequent loss in braking 
&c., and, whereas without meters the motorman might like to have 
his brakes so tight that he would only require to switch off the con- 
troller in order to stop his car, he will now complain if they are set too 
tightly and will watch jealously the state of the equipments of each 
car he may be called upon to drive, testing this by coasting down well- 
known inclines. 

This increased care is what is really meant by the “ moral effect " 
of meters, and in itself may result in fairly considerable econonies. 
but skilful driving is a very different matter, and no amount of coer- 
cion, whether by meters or otherwise, can make a man drive skilfully 
if he does not know how to do so. The ordinary course of instruction 
teaches a man how to handle his car in a general way, and after some 
months of experience he becomes far more conversant with the equip- 
ments than is generally believed, but if the full measure of economy 
is to be effected, some supplementary training becomes necessary 
which will emphasize the effects of various methods of driving from 
the point of view of consumption of energy. 


RESULTS ОЕ MANCHESTER INVESTIGATIONS. 


Numerous experiments have been carried out in Manchester with 
a view to determining the effect of various methods of driving, and 
although the knowledge gained is by no means complete. many inte- 
resting results have been obtained. 

It has been shown that there is no simple relationship between 
energy consumption and controller time, and various drivers can 
obtain the same value of units per car-mile with very different c- 
troller-minutes per car-mile. This is explained by the curves А. В 
and C in Fig. 2, which illustrate various relationships between the 
two quantities, "These are curves actually given by three men on the 
Palatine route with exactly similar cars. The working range is from 
2-6 to 4 controller-minutes per mile, as indicated, and it is evident 
that with the same value of the energy consumption these three men 
would have very different time-meter readings. 

As is shown in Appendix H., there is an infinite number of curves 
varving in shape between these three, or having the same general 
shape but different heights, and a driver may work during part of à 
month along one curve and then change over to a totally different опе. 
He may even drive in so haphazard а manner that his results fall on 
a large number of curves, suggesting, to a more superficial analyst» 
that there is no relationship at all. In the majority of cases, however 
it is found that the man keeps to a certain general method of driving 
giving points lying fairly close toa smooth curve which can be drawn 
and analysed. This is invariably the case when the man covers à 
wide range of controller-time per mile. It is men who maintain 
approximately the same value of controller-time from day to дау 
whose results do not give any curve, and they are few in number. 

Fig. 3 shows the theoretical relationship for each controller nete 
and every man must work up and down all these curves and from one 
to another, remaining on particular curves for different proportions 
of the time according to his method of driving; and when it is con- 
sidered that each of the daily averages from which the actual curves 
in Fig. 2 are built up is compounded of a great number of such m- 
stantancous values covering the whole range of Fig. 3.1 he complenit) 
referred to is obvious, especially as each of these daily av 
fall anywhere within the rectangle of A, B, C, D, which represent? 
their working range. | 

Further diagrams in the Paper show the great economy of а 
as compared with series operation and indicate the desirability е 
getting on to the running notches as quickly as possible consisten 
with the comfort of the passengers. which latter consideration ma) 
be trusted to restrain the drivers, owing to fear of complaints. from 
too quick starting. 

The economy of parallel running is shown in the accom 
Table, which gives the average results of a series of observations T^ еп 
оп the Palatine route and i3 based on hundreds of journeys. | 

It isevident that series operation entails a comparatively long ue 


erages may 
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I! 


THE ELECTRICIAN, OCTOBER 6, 1911. . 999 


PALATINE ROTTE. time, and this, if it became general, would proportionately reduce 
Conii | the maximum demand, being equivalent to а reduction in the value 

Units | troller} Umits| Av. | of the constant “а ” (see Appendix П.). 
! per | min. | РТ r | Limitation of the Motorman.—The ideal method of driving, as 
Section. cat: con- | (miles | Remarks. regards energy consumption, would be to get fairly quickly into 
mile. | car- | treler] per parallel, remaining there at full speed until approaching a stopping 


SEM hou place, then to switch off at such a distance that the car would just 


лке езен чеш ош сосы a a | come to rest without application of the brakes; but this long coast- 
All Saints 2-26 5.28 |0-429 | 539 Heavy City route. | ing would be wasteful of time and is prevented by the fixed schedule 

i All series running, | time, which is important in so far that it hinders the men in obtaining 
the best results and should Бе taken into consideration in comparing 
the records of men on different routes. 

The Table given above shows the predominating influence of 
* Tvpe of Route," the values given in the citv part being much 
Birch Villa 1-395 299 |0-167 | 10-9 Suburban route. | higher than for pure series running on account of the great number of 
to Terminus Good opportunity for | stops, and the authors are of opinion that it is not possible to effect 
and back. | ‚ parallel running. | much saving on such routes, as there is practically only one way in 

е ЕЕ x { T r à g « 
of the controller, a comparatively low average time-rate of energy | о, RM ВО ЫРЫНЫ 
UE. 2 shown iras m per uu c | DER Low-line pressure, due to bad feeding arrangements, compels the 
pou | о үс e | Sd y | = Spat an m d driver to remain longer on the controller in order to maintain a given 
Se ud B. On On озер Jano, TICCessICateo а gea tu. € | schedule, but, as is evident from Appendix II., the average demand 
ее Ы сню ed M ы: в ae hend ! 18 reduced in practically the same proportion, so that the cffect is to 

: rn nsumptron, ang е С Во alter the relationship between energy consumption and controller- 
ur Vaud nd economies > e > a ТРАЕ: time without materially increasing the former. It is very difficult, 
ENS. contr " SESS EM E dis NN Е Ы d id therefore, to make a fair comparison between drivers or cars on 
the centr ie mainly series cre А, mized in ery ай | diferent omen soins ty Hee Monae, rhe rg tes 
in curve C, which is evidently a much purer curve than the other two, | must be made even between cars on the АӨ оша: 
where there is a greater proportion of mixed driving. Brakes.—One result of the installation of car meters is to call atten- 

Manchester будет ( l'alatine Route.) tion to the great importance of brake 
setting, and, however careful the super- 
vision, cases of tight brakes are very 
common, causing great waste of energy. 
This difficulty is being met by the use of 
brake gear fitted with & conica] drum, 
giving à large initial movement of slack 
‘chain and brake blocks with a leverage 
gradually increasing to à maximum when 
80 = the block is on the wheel. This permits 
of an increased clearance between the 
blocks and the tyres. 

Meter- Registering Dials.—In order to 
facilitate correct reading of the meters by 
unskilled men, the dials ought invariably 
to be of the cyclometer type with spring 
figures, and a tenths dial ought to be 
provided, the figures being painted red, 
whilst the other dials bear figures in black. 
t Clock-face dials invariably lead to con- 
fusion, and in the case of cyclometer 
dials without spring figures, it is possible 
to have two figures, each half exposed 
when a driver is being relieved, with the result that each driver, 
takes the figure most favourable to himself, and, as this generally 
occurs at the units dial, one ип! 13 1036. If atenths dial is provided, 
an error of reading in the last figure will be unimportant, whilst the 
other figures can always be corrected Бу à comparison of meter cards. 


— 


Town, return. | very frequent stops. 
All. Saints 1-99 3-35 | 0-592 | 8-52 Urban route. Fre- 

to | quent stops. Mainly 
Birch. Villa | | mixed series and pa- 


and back. | rallel running. 
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Controller Minutes per Car-mile. 


Fic. 2.— RELATIONSHIP BETWEEN B.O.T. UNITS PER CAR-MILE AND CONTROLLER MINUTES 
PER CaR-MILE. (Three typical cases obtained in practice.) 


B.O.1. Units per Car-mile. 


Current in Amperes 


Maximum Demand.—If the instalation of meters becomes general, 
the station engineer is threatened with a reduction of revenue in | 
much the same way, though not to the same extent, as that caused 
by the advent of the metal filament lamp, with the added disadvan- 
tage that the increased economy will not bring him an increase in the 
number of his connections in the shape of cars, since the schedule Results obtained from the use of Meters.—An analysis of the sche- 
adopted is fixed by other than energy considerations. Itis of interest | dule recently compiled by Mr. Goodyer* shows that on 19 systems 
to consider the probable effect of this saving on the maximum de- | which have furnished complete replies. the average saving amounts 
mand, as there appears to be every probability of traction energy | to £22-66 per meter per annum. ‘The authors have had an oppor- 
charges in the future being based upon à maximum demand rate. tunity of verifying the saving effected at Bury, and it may be ac- 

The current taken by a car is shown in Appendix Il., to be propor- | cepted as a bona-tide example of the results to be obtained from the 
tional to the average energy demand of the car in units per controller- | use of meters under the most favourable conditions. А reduction of 
minute ; and current curves а, b and c, there obtained are shown by | 21.79 per cent. was made in the energy consumption corresponding 
the broken lines on Fig. 2. These correspond respectively to the | to а saving of £41-6 per meter per annum. 
curves А, B and С on the same figure, and their shape is accounted | This result, however, has only been obtained by the most unre- 
for in the Appendix. mitting attention on the part of Mr. Clough and his staff, supervision 

Itisevident that as the controller-time diminishes, 7.e.,asimprove- | and time being devoted to the subject to an extent which would be 
ment continues, the average demand increases for a driver working impossible on much larger undertakings. It is quite out of the ques- 
along curve A, remains constant for curve В, and diminishes for | tion to expect such results on a large city tramways; but, although 
curve С. In the case of curve A, however, it will be observed that | comparatively little can be done in the driving, there is no reason 
the proportionate increase of average demand, as measured by current | why the full saving resulting from efficient equipments should not be 
is small compared. with the reduction in the time during which the ' realised, and so, in the case of such undertakings, the absolute values 
‘demand continues, and hence, owing to the lesser probability of become proportionately of greater importance. 
many cars simultancously requiring a supply of energy. the station It is important to notice that the methods of employing the meters 
maximum demand would be reduced even if every driver worked | should be such as to exert a continual pressure on the men, as other- 
along the curve A. wise their improvement will not only gradually cease, but they will 

As a matter of fact, however, it is observed that any marked im- | actually slip back into the old values. It has been found profitable 
provement in driving is effected, not by working lower down a given ; in Manchester to fix à limiting value, slightly better than that ob- 
curve, whether A, B or C, but by falling bodily on to a lower curve uu NIMES и MU EO 
and consuming less energy at very similar values of the controller- | * Sce THE ELECTRICIAN, July 7, 1911, p. 487. 


.troller-minutes per car-mile. and a апа n are const 
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tained by the best driver, for each route, and to encourage the men 
to aim at reaching that value. 


Conclustons.—The authors are satisfied as a result of their nume- 
rous experiments that :— 


1. The ampere-hour meter can, with proper supervision, be made 
to operate with an accuracy of within 1 per cent., and that its un- 
corrected values may be employed for the purpose of placing motor- 
men and cars in their correct order of merit, whilst, when corrected 
for variation of average voltage by the volt-hour meter, its readings 
give the true energy consumption. 

2. If percentage differences between the results of various men are 
required the corrected values must be used. 

3. The watt-hour meter, owing to its greater complexity, more 
fraglie construction, susceptibility to lightning discharges, and 
greater inaccuracy, is not so desirable or valuable an instrument as 
is the corrected ampere-hour meter. 

4. The time-meter, although very accurate in its measurement of 
time, cannot be trusted to measure energy within 10 per cent., and, 
if used at all, should only be employed, in conjunction with the energy 
meter, for purposes of investigation, in which connection it is very 
valuable. 

5. The volt-hour meter is indispensable for many purposes, and 
ought to be employed on all tramwaf undertakings for the purpose 
of measuring average voltages. 

6. On small undertakings, with light traffic, approximately equal 
savings may be effected in the driving and in the detection of faulty 
equipments, but, as the congestion increases, the state of the equip- 
ments becomes of increasing importance, more especially as regards 
the feeding and distributing system where the losses are a fraction of 
the total energy consumption, and do not merely affect the consump- 


tion of individual cars. 
Series Bunning 
x | им | 


Parallel! Resistance 
Notches 


B.0.T. Units per Car-mile. 
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Con roller Minutes per Car. mile. 


Fic. 3.—RELATIONSHIP BETWEEN UNITS PER CAR-MILE AND Cox- 
TROLLER MINUTES PER CAR-MILE FOR EACH CONTROLLER NOTCH OF A 
CAR EQUIPPED WITH Two С.Е. 52-27 н.р. Motors. (Monthly average for 
the Stockport route falls in the rectangle А В СР.) 


In Appendix I. the authors describe a copper voltameter for use on 
tramcars. This was designed with special regard to the heavy rushes 
of current, liberal allowance being made in order to avoid loosening 
of the deposit. ‘Temperature rise and facility for accurate weighing 
were also taken into consideration. In order to avoid a high tem- 
perature rise the voltameter was divided into four parts, each in a 
separate glass cell with air space on every side, the four cells being 
carefully parallelled by heavy copper strip in order to ensure equal 
division of the current. For accurate weighing a large number of 
plates were used, each weighing about 200 grammes. The plates 
were of soft drawn copper strip, and each of the four cells contained 
6 anodes and 5 cathodes, each plate being 8 cms. wide by 20 cma. 
deep. A close, firmly adherent deposit was obtained of about 115 
grammes weight per cell from each day’s run, and a correction at the 
rate of 54; mmg. per hour per square centimeter was made for solution 
of copper, from the plates in the electrolyte. 

Appendix II. contains a discussion of the mathematical relation- 
ship between energy consumption and controller time. The theore- 
tical curves, given in Fig. 3, show by their shape that the distance- 
rate of consumption of energy is an exponential function of the dis- 
tance-rate of duration of controller time. 

Thus, U =a М", where (= B.O.T. Units per cir-mile, M=Con- 
ticular curve. ‘This exponential form, with its MAD dh 
rithmic function, is characteristic of the aeries electric motor, Me 


influence is evident from the shape of the practical c i í 
ш urves, 
Fig. 2. P уез, given in 


Differentiating this equation we get Tyne 1. Fromthiaitis 


evident that, with increasing values of the specific controller-time, 
the curve will have an upward tendeney if n > 1; a downward droop 
if n<1; and will be a straight line of slope a if n=l. This is 
illustrated in Fig. 2, where the actual equations to the curves are as 
follows, viz. :—Curve (A)—U= 1:02 M0364; Curve (B)—U=0-:513M; 
Curve (C).—U=0-247 М 1122, 

The influence of the value of the index on the shape of the curve 
is of interest for several reasons. In the first place it accounts for the 
large number of possible working relationships since on the various 
controller notches widely different values of п are obtained, and the 
practical curves are composed of large numbers of these component 
values, which may be compounded in an infinite number of ways. In 
the second place the value of n is of interest from the point of view of 
station maximum demand. The value of the coefficient a deter- 
mines the height of the curve. 

Station maximum demand has been treated, in the text, from a 
consideration of the average energy demand per car ; this during the 
time that current is flowing, being given by the ratio U/M; е, 
the energy units consumed per controller-minute. 

From the first equation above, it is evident that goo whence 
it appears that, with improvement, i.e., with diminishing values of 
the controller-time per mile, the average demand per car will increase 
if n « 1, will remain constant if n — 1, and will fall if n 2 1. 

This is shown by the broken lines a, b, c in Fig. 2, these represent- 
ing the variation in average demand, corresponding to the curves А, 
B, C, respectively. These curves, a, b, c, really represent the varia- 
tion of the average current which has been employed as being more 
familiar than the ratio U/M, to which it may be shown to be directly 


U E.C. 
i se © ere Е te, 
proportional. Thus, M 10007 600% hours рег controller-minu 


or C=k U/M, whence C € U/M, where E= average line pressure in 
volts, C— average current in amperes, and k — constant for any given 
value of E. (120 at 500 volta). 

The value of the average current is C = kaM*-!. 


THE DETERMINATION OF SYNCHRONOUS AND 
ASYNCHRONOUS REACTANCE. 


BY J. REZELMAN. 
(Concluded from page 963.) 


Summary.—The action of the rotor of a synchronous alternator with 
respect to the stator is, in part, of a single phase and, in part, of a 
polyphase nature. The аео deals with the reactanco under various 
conditions of speed, &c., of the various possible combinations of single 
and polyphase stators and rotors; the polyphase stator with single- 
phase rotor is in particular interesting. Machines with non-slient 
poles only are considered, 


The above study will serve to explain various phenomene 
which will be met with in the following :— 


Reactance of three-phase asynchronous motor, 175 H.P., 8 poles, 
3,000 volts, 50~, 750 revs. per min. 

The reactance of this motor has already been determined 
in the preceding article on ** The Reactance of Asynchronous 
Motors." 

1. Stator three-phase, rotor three-phase.— The leakage react- 
ance per phase of the three-phase stator winding is :— 

R,=2,,4-24.+-Z,,= 2°72 - 0-98 -3-1 — 6-8. 
and of the rotor winding, reduced in terms of the stator : 
В, «1:5 4-073 11:6 —3-83w. 
R,+R,.=10-63w. 

The fields due to the higher harmonics produce a reactance 

of mean value 0-004R,. Тһе main reactance per phase corre- 


sponding to the air-gap, Кз = 19510. The current measured on 
light load is I, —5-22 amperes for a voltage of 1,500 between 


whence 


* For the reactance of the stator alone it is, in reality, necessary to 
take R,+0°002R_, but this correction is negligible for the light load 


f 
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The air-gap has relatively but а small influence upon the | chronous speed was I,—1 0-35 amperes for a voltage of 1,740* 

leakage reactance R,+R,, but the reactance В, depends | at the terminals, whence R,=168w. | 
directly upon the air-gap. When the rotor is running at synchronism the P M 
| 167 field of the stator is replaced by a rotating field, fixed rela- 

The ratio R,/(R, 4- R, 4-0-004 R,) =11.3=14'8 (Fig. 6). tively to the rotor. | l 
In general, alternators have much larger air-gaps, and con- By applying, then, 1,740 volts between phases at light 


| sequently much smaller ratios. load, the voltage per phase will be 1,740 1010 volts instead. 
By making the air-gap of our machine four times as large, 174 1.73 
i.e., by increasing it from 1-5 mm. to 6 mm., wefind: | of ~~ —870 volts during magnetisation ; nevertheless, the- 
h= о" A/6(5 +3) +19-5/@ 16-5+ v6(5+3)) flux has the same value in the two cases, the winding factors- 
т 83 L 
= 1:013, being 0-96 and 0-83, and ес 
| 10-15 я 
whence Rs=195 х ES META By calculation we find for the light load current 
867 Е (RnR, Br 
and == = 16-4 amperes. L-E/* 2 i 2 ) 


—1,740/(167 4- 6-8 4- 3-83) =1,740/177-6=9-8 amperes, 
in place of 10-35 amperes measured, including the watt com- 


ponent. | 
The current in the rotor, produced by the inverse field II.,. 


and hence of double frequency, will have the value: 


The leakage reactance of one phase of the stator becomes :— 
R,— 2-98 4-0-25 + 3-1 —6-33w, 
and of the rotor, in terms of the stator : 
R,= 1-67 4-0-184- 1:6 —3-45w, 
whence 


R,-- R, —6:33 4- 3-45 —9-78w. 559 9 1 
The current on light load for a pressure of 1,900 volts I,,,= 10-39 X380 УК, p amperes , 
between phases will have the value : т —— —— component 18 80 
>= 16-4 x 52-8/(52-8 + 6-33) + 5-22 x 34-8/(195 4- 6-8) =14-7+ 9 i IS S B 


= 15-6 amperes, 
whence R,—867/15-6 =55-5w. | 
It follows that by quadrupling the air-gap the current on light 


5 T 
load is augmented by |. —:-9, and the short-circuit cur- 


86-7 
rent by 76:57 113. 
The ratio R,/(R,--R,--0-004R,) becomes 5:55 instead of 
14-8 (Fig. 6). 
We have already remarked in the previous article that the 4=6 
leakage reactance of the stator with the rotor removed is 10-74, 


by chance the same value as with the rotor in position and de д;=1.5 
short-circuited, the air-gap being 1:5 шт. We can, there- dei 

fore, conclude that for this machine the short-circuit current 0 1 2 J3Anyw 0 | 2 JAmpe 
at first increases with the air-gap, attains a maximum value, Fic. 6 Fia. 7. 


and then decreases so as to approach the original value with 
the rotor removed. 

For an air-gap of 20 mm. we calculate : 

R,—3-21 4-0-07 + 9:1—6:38w, 
В =1-785+ 0-055 + 1:6 —3-44w, 
R, 4- R,=9-82w. 

Our formule thus enable us to establish а minimum value 
for the reactance (А, increases more rapidly than A, decreases) 
but within these limits a great accuracy cannot be depended 
on, the permissible application depending upon the ratio 


Here the ratio R,/(R, 4- R, 4- 0-004R,,) —168/22-6 — 1-5 (Fig. 7).. 
By again increasing the air-gap from 1-5 to 6 mm. we find : 
В, —105-6w and I;=1,740/105-6 = 16:1 amperes. 

$, The leakage reactance becomes : 
С R,-1255v and R,—6:38v, whence R,+R,=18-93w. 
The magnetising current for a pressure of 1,740 volts will be: 
IL, —16-4 x 105-6/(105-6 + 125-5) +5:22 x 69-6/(390 + 13-6) 
=15-6 amperes, 
whence R,, =1,740/15-6 = 111w. 
With such an air-gap the increase in the reactance due to 


T a 
5; since, for machines developed logically, the air-gap increases 
В. is more important than the diminution corresponding to- 


with the pole pitch, the formule can be applied in an almost 


general manner. 


2. Stator connected single-phase, two phases in serves, rotor 


three-phase. 


The leakage reactance of the two phases of the stator in | and 


series is :— 
В, =2 x 6:8 = 13-6. 
and of the rotor :— 
R,22x3-83—7T:66w, 
R,-4- R, «13:6 + 7-66, 
= 21-26. 


whence 


The main reactance per phase corresponding to the air-gap : 


К, = 390) 20. 


the reluctance of the iron. | 
The light load current will have the value 


I, —1,740/(55-5 4- 6-27 -- 3-145) —1,740/64-9 
— 26:8 amperes, 
R,—1,740/26-8 = 65w. 
Thus, by quadrupling the air-gap the light load current is. 
i 10.38 ^ 4 98. and the short-circult 
current in the ratio == ; the ratio R,/(R,-- R, 4-001 R,)- 
becomes 3:4 instead of 7-5 (Fig. 7). 


3. Stator three phase, Rotor single phase, two phases in series. 
Readings were taken with various positions of the rotor, 


augmented in the ratio of 


The measured value of the magnetising current for a voltage | the two phases, П.-Ш. in series, being short-circuited. 


2 4 
of 1,740 was I,,=5-22 amperes, whence В„= gy = 3340: 


there is thus a diminution of (390-+ 13-6) —334=69-6w corre- 


These measurements give rise to the following interesting 
observations :— | 
1. By changing the position of the rotor the reactance per 


sponding to the reluctance of the stator and rotor iron. The | phase varies between that of the main circuit В, and that of 
current measured on light load with the rotor running at syn- the leakage paths К... 
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ax g Stator. , | Rotor. 
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E 24 €1..11 €1..111. €ir.-11ir. | Cor | €o-11 €o-111 I, Ir с | I, €o-1 ern 
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85 є | 950 | 2482 | 2494 | 1425 | 1442 | 1435 | 0-92 min. 11:55 50-5 |83 max. | 205 31 
5 | 250 | 2506 | 2502 144 | 144 145 12-2 max. | 10-6 505 | 805 20-5 31 
22$ 250 | 252 250-2 | 1458 | 1438 | 1448 11-6 5-9 50-5 73:44 min. | 20-5 31 
an 250 | 251 | 251 1449 | 145 | 1454 8-85 (89 505 | 


77 rotating slowly 


2. Although the current in phases П. and ПТ. of the stator | — Currents.—We have already found that the main reactance, 
reaches the same maximum value Ге, whilst the third phase single phase one phase only, corresponding to the air-gap, is 
I. is traversed by the magnetising current, the voltages рег R,—130w. The current measured is I,,=0-92 amperes for а 

e in the same in value and in consequence retain a | 104 
en of 120 deg. 1 | pressure of 104 volts (Fig. 8), whence 0-92 

3. The experiment shows that the E.M.F.s induced in the ` jg a decrease of (130--6-6) — 113 —23-4w due to the reluctance 

rotor phases are independent of its position with respect to the | o£ the iron. 


=113w; hence there 


stator. NM . | Тһе leakage reactance of two phases in series: R,+R,+ 
The distribution of the voltages over the various phases 1s 0 А 
explained as follows :— 0-004R,, —22-6w whence 59.67 ll amperes; the measure 


(a) Stator.—We have already found that, on single phase value was 11:55 for position (2) with the rotor and stator 
опе phase only with the rotor open, there is a mutual induc- | phases opposite each other, (I,,/2=0-46 amperes is negligible 


Кто. 10. Fic. 11. Fic. 12. 


tion of 39 per cent. between neighbouring phases (Fig. 8). | with respect to the short-circuit current Те, these two currents 
Now the magnetising current I„ is divided into equal parts | being displaced by 90 deg.) 
between the phases II. = ее Fig. 9 and Fig. 10; We find for the rotor m 
bv superposing Fig. 11 is obtained. х 276 _ 

We. thus т. that the main flux induces in phases II. 1,=11:55 x —,9— =80 amperes. 
and III. E.M.F.s in phase with that of phase I., but of опе- | Let us further verify the effective value of the currents when 
half the value; these E.M.F.s are thus displaced by 90 deg. | the rotor is slowly turned. The intensity of the current in 
with respect to the voltage сии. applied to the terminals | each phase of the stator varies between 0-92 and 12-2 amperes ; 


(Fig. 12). It follows that the short-circuit current corre- | assuming that the variation is symmetrical and sinusoidal, 
sponding to the leakage reactance of phases П. and III. in 


series, is displaced by 90 deg. with respect to Ín. 
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(b) Rotor.—In position (2), where the two short-circuited 
phases of the rotor are opposite two phases of the stator, the 
open phase of the rotor 1s opposite the third phase of the stator, 
which is then traversed by the magnetising current ; the E. M.F. 
induced is therefore : 


the mean value will be 1(0-92-- 12.2) «6-56 amperes, and 


the. effective value 
СОЕ оч 
VILE (ue = v 6:56: 15-613 8-65 amperes. 


The effective rotor current is by experiment 77 amperes; 
this value is even inferior to the mean }(73-4 4-83) - 782 
amperes. It follows that the variation is not sinusoidal and 
that the maximum values only occur momentarily (Fig. 19). 

We now come to the diagram of operation at different 
speeds ; we will utilise the formule already obtained and 
determine, as a check, the reactances, using the mean values 
found in the experiment—three phase 


R,=867/5-2=167w; В.=115/10=11.5. 


(1) At speed v, I,=1,,=E,/R.=144/167=0-86 amperes; 
the value measured was 1 ampere. 


40 
e= 141 х 2167 20-8 volts. 


‘c The E.M.F.s induced in phases П. and III. will have one- 
half the value : 


- 40 
€, лт. 77 Coen, = (2 X 2376 — 10.4 volts. 


and are in phase with the E.M.F. induced in phase I. The 
combined voltages will, therefore, have the value 


€, ap C Vp 20:8 + 10-4 =31.2 volts. 


— 
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| (2) At. speed . 20/3, = E/l5R, = 144/(1-5 x 11:5) = 8-3 
amperes and 1-11 Г.=9-2 amperes; the value measured was 
8-85 amperes. 


3. At speed „ E 


-EJ R Tor R)-M( 7 + 54083) - a 


= 1:55 amperes ; and (1:11 to 1-5)I', — 1.72 to 2-32 amperes 
the measured value was 2-05 amperes. 
4. At speed v=0, I,,—1',,—8-3 amperes as with (2 
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-The .rotor voltages have been РЕ between phases and 
between the terminals of the open phase; their variation in 
terms of the speed is interesting to notice. They diminish in 
a straight line law with increase of the speed as if the rotor 
were completely open, except between the speeds of 250 and 
500 revolutions, where the voltages rise again and attain at 
375 revolutions, a maximum value exactly the same as at 
standstill. 

In fact, it is experimentally verified that at the synchronism 
of half- -speed two fields show themselves in the rotor, each 
having the main value Ф; they rotate at a speed v/2 with res- 


3 
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Fic. 17. 


With these values we can draw the circles of the main cur- , pect to the rotor, the one in an opposite direction to the other. 
rents and then construct the oval diagram of the resultant | So far as the stator is concerned one of these two fields remains 


currents in the stator winding (Figs. 14 and 15). 


Fia. 16. 


Experiments.—Complete measurements have been made on 
the 175 H.P. motor with 250 volts between phases 50 , the 
speed being varied progressively from — 850 to +850 revs. per 
min. (Fig. 16) ; the voltage per phase retains the value 250/ y/ Е 
= 145 volts at all speeds. The currents were measured simul- 
taneously in two phases, also the watts per phase and the total 
watts; the readings have given entirely concordant results. 


fixed and the other rotates in space at the speed v. It is this 
latter which produces the E.M.F. at the terminals. 

Fig. 17 represents the diagram of operation according to 
test results ; the fact that the centre of the small circle as well 
as the point corresponding to the speed of 500 revolutions are 
displaced to the right of the ordinate axis proves that the 
ohmic resistance of the windings 13 thus not negligible. 

The rotor of this machine being continuous and uniform, 
the reluctance of the main magnetic circuit is independent of 
the position of the field with respect to the rotor; the direct 
and cross reactance have thus the same value. 

In a following article we will establish, in а similar manner, 
the characteristics of alternators with variable reactances. 


CHARGES; iFOR ELECTRICAL ENERGY SUPPLIED FOR 
“TRACTION PURPOSES FROM COMBINED STATIONS. * 


The joint Committee of representatives of the Incorporated 
Municipal Electrical Association and the Municipal Tramways 
Association (Messrs. J. Christie, S. L. Pearce, Thos. Roles, 
C. E. C. Shawfield, H. Talbot, S. J. Watson, T. P. Wilmshurst, 
and Messrs. H. E. Blain, J. Dalrymple, A. R. Fearnley, J. B. 
Hamilton, J. M. McElroy, Chris. J. Spencer) have very carefully 
considered the above question in all its aspects, and have come 
to the conclusion (subject to the reservations and general notes 
which follow) that the following broad principles should be 
adopted as the basis for the charge for electrical energy sup- 
plied for traction purposes from combined stations— viz. 


l. That the charge should be based upon the actual cost of produe tion. 
2, That in order to asc ertain the actual cost of produc tion it is necessary 
that the “ standing | costs ” and the “ running costs ” should be prope пу 


* Report drawn up by a joint Committee of the LM.E.A. and 
M.T.A., and adopted by the I.M.E.A. 
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“separated, and the following allocation is suggested subject to the general 
-observations subsequently made in this report, viz. :— 
Standing Running 


costs. costs. 
per cent. per cent. 
Coal. де ivoire RN — décide. я 25 ... 175 
Oil, waste and water .............. «6... 25 ... 75 
Repairs :— 

(a) Building ................ eene nn 100 ... — 

(b) Steam boilers, piping, &c................ 15 ... 28 

(c) Engines and generating plant ......... 50 ... 50 
Repairs of joint mains in case of high-tension 

stationB а nuege na e a rd 100 — 

Wages at generating stations .............- €— 50 .. 50 

$$ sub-stations окон 100... — 

Salaries of operating officials ............. ee. 100 — 
Renta, rates and taxes on joint assets (not 

including income фах)... нение 100 — 
Management expenses (salaries of adminis- 

trative officials)... nenne 50... — 


Interest in respect of all capital which is used 

in common for the various classes of supply 100 ... — 
Depreciation in respect of all assets used in 

common for the various classes of supply... 100 ... — 


3. That the tramways department's proportion of the standing costs 
- Should be the ratio which the maximum demand for traction purposes at 
the generating station bears to the total maximum demand on the 


„generating station, such maximum being arrived at in the same manner ! 


in each case as hereinafter set forth. | 

4. That the tramways department's proportion of the running costs 
should be the ratio which the total number of units delivered to feeders 
at the station for traction purposes bears to the total number of units 

- delivered to feeders at the station for all purposes. 

5. That the traction maximum demand should be taken to be the 
mean of the figures representing: (1) The maximum traction demand 
at any time of the year, and (2) the average of the daily maximum 
- traction demand (Sundays excepted) taken over a period of а month 
coincident with the maximum demand on the station. 

The method of ascertaining the traction maximum shall be taken as 
- the maximum observed load, deducting therefrom 20 per cent. 

6. That in cases where storage batteries are in use the figure to be 
adopted as the traction maximum demand and used for allocating to the 
tramways department their proportion of the standing costs under the 

headings of (a) rents, rates and taxes, and (b) management expenses, 
should be the generating plant maximum plus the battery ; and for the 
purpose of allocating the remaining standing costs—i.^., (a) coal, (b) 

‚ oil waste and water, (c) repairs, (d) wages at generating and sub-stations, 
and (e) salaries of operating staff—the maximum demand to be adopted 
should be the maximum demand of the generating plant only. 

That the two-hour rating of any storage battery should be deemed 

{о be its kilowatt capacity, and that all repairs to the battery which could 
be used for the dual purpose of lighting and traction should be dealt with 

їп the same manner as repairs to engines and generating plant. И, on 
the other hand, it is put in for purely traction purposes, it should be dealt 
with under the heading of repairs to exclusive traction plant. 

7. That the total costs in respect of traction feeders and any other 
apparatus connected exclusively with traction distribution should be 
wholly allocated to the tramways department, such costs to include 
interest, depreciation and repairs. 

8. That it is desirable, as a matter of ordinary commercial prudence, 
that there should be established in connection with electrical under- 
takings a suitable reserve fund for meeting any extraordinary ex penditure 

.in any year, and that the tramways department should bear their proper 
proportion of the annual sums to be set aside for establishing such 
reserve fund, but it should be an understading that the tramways depart- 
ment should be а party to the fixing of the annual amounts to be so 
. set aside. ! 
9. That the total actual cost of production of current for traction 
‚ purposes may be summarised under the following heads—viz. : 

(a) Proportion of standing costs (ascertained as per paragraphs 2 and 3) 

(b) Proportion of running costs (as per paragraphs 2 and 4). 

(c) Total cost of traction feeders, &c. (a« per paragraph 7). 

(d) Proportion of reserve fund (as per paragraph 8). 

10. That the question as to what amount of profit (if апу) should be 
paid to the electricity department by the tramways department is a 
matter which each municipality should settle for itself. The Joint Com- 
mittee have only endeavoured to lay down what they consider to be the 
‚ correct method of ascertaining th^ actual cost of production, and upon 
which they suggest the charge should be based. 


GENERAL NOTES MADE BY THE JOINT COMMITTEE. 


Coal Allocation as between Standing and Running Costs. —The question 
ав to the proper proportion of coal to be allocated to the Standing costa 
‘received careful consideration by the joint Committee. From the 
evidence in their possession it would appear that the amount of coal 
which is consumed to make up for radiation losses differs somewhat in 
the various stations. The general information obtained showed that it 


averages from 41b. to 5 lb. per kilowatt of plant usefully employed per 


day. It is suggested by the joint Committee that each municipality 


: should carefully go into this matter, with a view to ascertaining, as far as 


possible, the actual figure for their particular station. 


‘is not thought worth while in any particular case to go into this detail 
кымы; 


If, however, it 


it is suggested that the division suggested by the joint Committee should 
be adopted—viz., 25 per cent. to standing costs and 75 per cent. to 
running costs. 

ОЧ Waste and Water.—The joint Committee, after considering the 
allocation urder this head, suggests that it should follow the division 
proposed in the case of coal. They recognise that this may not be strictly 
accurate, but they think that the smallness of the figure does not justify 
a different allocation. 

Repairs to Steam Boilers, Piping, d:c.—The figures suggested as the 
allocation under this head are not less than 75 per cent. to standing costs, 
the balance going to running costs. The joint Committee suggest that 
the figures should be settled for each station having regard to local 
conditions. 

Salaries of Operating Officials.—Vnder this head it is suggested that 
only the salaries of those officials should be included whose services are 
devoted to generation and transformation of electrical energy. 

Management Expenses. (Salaries of Administrative Officials).—Under 
this head the proposal is to include the salaries of the administrative staf 
as apart from the зай engaged at the generating station. It would 
include the salary of the chief engineer, the secretary, the accountant 
and officers of that class. It will be observed that it is proposed to 
allocate only half of the management expenses to standing costs, the 
remaining half having no connection with the traction supply is elimi- 
nated from the calculations. 

Interest and Depreciation.—The capital, it is suggested, should be that 
which is used in common for the various classes of supply, and should be 
ascertained by taking the total capital expenditure of the undertaking 
and deducting therefrom all items which are nof used in common—-4. 
traction feeders, lighting feeders and distributing networks and services, 
meters, &c., motors (for hire), any other plant not used for the commo 
supply. 

In calculating the depreciation charges it is suggested that the “ lives " 
of the various portions of the assets should be fixed in accordance with 
the actual provision made by the electricity department. 

Method to be adopt:d for Accurately Measuring the Current Supplied for 
Traction Pur poses.—The joint Committee suggest that all direct-current 
meters should be of the watt-hour type. When fixed in position where 
they are liable to be affected by stray magnetic fields they should be 
astatic, and of a type containing no iron or permanent magnets, and 
should not be affected by momentary overloads or short-circuits. Where 
meters containing permanent magnets or iron are used it is advisable 
that they should be shielded as much as possible. 

It is further desirable that all meters should be calibrated for the tem- 
perature of the surrounding medium in which they will be located. For 
loads up to 2.000 amperes the total current type is recommended. and 
above this output the shunted type—each with its own shunt. 

Where polyphase currents have to be measured “ dynamometer” 07 
‘induction " type of meters may be used. 

It is suggested that the two-wire wattmeter method should be employed 
as being the most satisfactory way of metering three-phase electrical 
energy. 

The Joint Committee recommend, having regard to the importance of 
reliable measurements being obtained, that in all generating stations three 
wattmeters should be arranged in series. One meter being the property 
of the tramways department. | 

In all important sub.stations they consider two wattmeters will suffice, 
one of which would also be the property of the tramways department. 

, Provision should be made for reference to an independent authority 
in the event of any dispute arising as to the accuracy of any or all of the 
meters installed. 


RESERVATIONS MADE BY THE JOINT COMMITTEE. | 

Traction Macsimum Demand.—The joint Committee in paragraph 5 
have suggested a method of ascertaining the traction maximum wh 

they are of opinion could be equitably applied to the majority of tram- 

way undertakings in the kingdom; they consider, however, that И 
might not be applicable in every case where the " peaks ” are accentuat 


А sustaine i 
or where the ratio of sustained maximum demand |, of an abnormally 


| average maximum demand 
high value, due to (a) geographical or (b) service conditions. As an 
instance of the former, they cite the case of those towns having very 
severe gradients on their system, and as an instance of the latter the case 
of those towns having to deal with football or other abnormal rush traffic. 

Capital. Charges.—''he joint Committee have set forth in paragraphs 2 

and 3. and further amplified in the“ General Notes,” what they consider is 
the most practicable method of treating the question of the capital charges 
in the ascertainment. of the costs of traction supply. They are aware. 
however, that circumstances may arise in connection with the develop- 
ment of electrical undertakings which might properly justify seme 
departure from the method sugested, | 

They have had under their notice the case of stations where the prin- 
ciple of dealing with the capital charges on the " common plant ” hasis, 
or the “ pooling system." as it may be t»rmed, would not be in the best 
interests of either the electricity or the tramways undertakings. They 
therefore suggest the following as an alternative basis which might 
apphed in cases which come within this categorv—viz. : 

_ (а) That the tramways department's proportion of the charges for 
interest on capital expenditure in respect of generating and transtorming 
plant and boilers should be based upon the cost per kilowatt for such 
plant at the time of its installation, the amount of such plant te be 
ascertained on the maximum demand principle already described, plus 


a reasonable allowance for reserve or spare plant to be determined in 
accordance with the local conditions. 
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(b) That the tramways department's proportion of the interest on the 
capital in respect of land and buildings should be based upon the propor- 
tion which the kilowatt capacity of the traction plant bears to the total 
kilowatt capacity installed. 

(c) That the depreciation charges should be determined in accordance 
with the paragraph under the heading of * General Notes ” contained in 
this report. | 3 

The joint Committee cannot make any recommendations as to which 
of the two methods outlined should be applied in any particular instance. 

sach case should be settled on its merits, having regard to the local con- 

ditions, and, in the event of any dispute arising, the joint Committee 
suggest that provision should be made for referring the matter to an 
independent engineer for settlement. 

The joint Committee desire to take this opportunity of acknowledging 
the special assistance which they have received in the work of drafting 
the report on this difficult matter from the sub-committee, consisting of 
Mr. 8. L. Pearce (Manchester) and Mr. Т. Roles (Bradford), representing 
the I. M. E. A. ; and Mr. J. M. McElroy (Manchester) and Mr. С. J. Spencer 
(Bradford), representing the M.T.A. These gentlemen have devoted a 
considerable amount of time to the question, and it is largely owing to 
their efforts that your Committee are able to report at this date. 


SOME NOTES ON ELECTRIC FURNACES. 
BY Jj. HARDEN. 


The valuable contributions by Mr. Carl Hering, which have 
appeared from time to time in THE ELECTRICIAN on the subject 
of the design of furnace electrodes, have no doubt been wel- 
comed by designers. Many difficulties, indeed, confronted the 
designer in the early days of electric furnaces, both as regards 
the best size of electrodes and the most efficient way of arrang- 
ing them, and also, last but not least, where to gct them. 

Some 12 years ago the author had to design a graphitising 
furnace for carbon rods in Russia. The electric power avail- 
able was direct current, about 3,000 amperes at 65 volts, no 
alternating current being obtainable at the works in question. 
The furnace was to be operated in series with a row of elec- 
trolytic cells and intended to absorb surplus power in a useful 
way. The carbon rods to be graphitised were about 31 in. 
diameter by tft. long. Owing to these two facts the operation 
could not be carried out ** in bulk," as is the practice at Niagara, 
but had to be a continuous operation. It was found subse- 
quently that the best method under the circumstances was to 
pass thiee rods at a time slowly through the furnace. 

At first, attempts were made to produce a large arc in a 
carbonaceous atmosphere. This method had, for obvious 
reasons, to be abandoned very soon. The arc behaved very 
well for 6 to 8 hours, but as soon as the interior of the furnace 
got well heated the furnace walls became part of its path, 
being conductive at that temperature, and even directing mag- 
nets had no beneficial influence owing to the irregular paths 
taken by the аге. Also, the rods to be treated got scorched and 
injured by the action of the are. 

In this connnection 1t might be mentioned that the suggestion 
made by А. Mahlke, in ^ Met. and Chem. Enp.," Vol. IX., No. 1, 
p. 42. to broaden the active ends of the electrodes, so as to 
obtain a better distribution of the arcs and the heat in the fur- 
nace is not likely to be successful. Anyone who has had an 
opportunity to observe the arc, even in a furnace of the largest 
size, will have noticed how the base of the are is always concen- 
trated on a comparatively small area, which wanders about on 
the surface of the electrode. This is no doubt due to the fact 
that the arc requires carbon vapour of high temperature (or 
any other 1ontsed medium of high temperature), and as this 
cannot take place at the same instant over the whole surface 
of the clectrode, the are will always be concentrated at its base. 
The same may also be observed in a mercury-vapour lamp ; 
the arc forms only a comparatively small spot on the surface of 
{һе mercury cathode. 

Reverting again to the graphitising furnace a further attempt 
was made to convert it into a resistance furnace in the following 
way : Two electrodes, about 61 in. square, were placed inclined 
on opposite sides in the furnace chamber of firebrick. The 
bottom consisted of electrode stumps and stamped coke. The 
furnace was partly filled with granular charcoal, in which the 
electrodes were embedded about 7 in. or 8in. Due provision 
was taken to prevent the current passing through the furnace 


1005 


walls, an arrangement similar to that used in the pig iron smelt- 
ing furnace by Gronwall & Stalhane. · · NE 

This arrangement would work satisfactorily for about а day 
orso; after that period, however, trouble began. In spite of 
the air being excluded as far as possible from the electrode 
collars the electrodes were consumed very rapidly just inside 
the furnace, while the active ends grew in thickness by the 
deposit of carbonaceous matter to such an extent that the 
electrode took the shape of an irregular mushroom, causing 
great difficulties in the regulating. 

А final alteration was then made, which proved successful. 
The bottom of the furnace was built up on a hollow cast-iron 
plate, similar to that in a carbide furnace, two of which were 
also in operation at the works. Electrode stumps about 8 in. 
high were placed in carbon cement on the iron plate and the 
brickwork erected to form the furnace chamber. This bottom 
plate formed the positive electrode, while the negative one con- 
sisted of a 61 in. by 61 in. carbon suspended from above, by 
means of а water-cooled holder, through an opening in the 
furnace roof. The furnace chamber was filled with granular 
charcoal as before, in such a manner as to reach the upper elec- 
trode and sloping down at the sides, which prevented the 
current passing through the walls. The rods to be graphitised 
were passed three by three slowly through the glowing mass of 
charcoal, and allowed to cool in coal dust on a gantry. The 
rods were examined as to the degree of graphitising by tapping 
with a steel bar; the sound emitted gave a good 1dea of the 
process. Also the polishing effect was ascertained by rubbing. 

One difficulty remained to be solved ; the roof was soon de- 
stroyed in each case, and we may assume that this difficulty is 
still a great stumbling block, even to-day, in all electrode fur- 
naces. In the above instance, the problem was solved in 
this way: The roof of the furnace was protected by means of 
scrapped or curved carbon electrodes, separated and held by 
means of wedge-shaped high-grade fire bricks, to prevent leak- 
age of current. After some adjustment this type of roof could 
be made to last for 8 or 9 months, even when run continuously 
day and night at a very high temperature, and despite the fact 
that the furnace was emptied and recharyed every 24 hours, a 
considerable fall in temperature taking place during this pro- 
cess ; in fact, this refilling was the primary cause of the rapid 
breakdown of the original brick roof. One top electrode would, 
under these circumstances, last four to five days, 1ts dimensions 
being, as already stated, 61 in. by 61in. by 4 ft. 61n., and the 
current 3,000 to 3,500 amperes at 40 to 45 volts. As far as 
known to the author the bottom needed no repair at all during 
four years. 5 

A curious incident during the trials with the arc design led to 
а number of further experiments and also some patents. When 
the large arc was started, violent rushes of current took place, 
the whole furnace being cool. This was strongly objected to 
at the power station, as 1t caused considerable surging between 
the large engines running in parallel —the regulating device of 
the steam engines was of such nature as to be particularly sensi- 
tive in this respect. 

While awaiting the construction of a suitable starting 
resistance (an iron band immersed in running water) a make- 
shift was employed to start the arc, and also to prevent it 
extinguishing. This consisted of a spark coil, made to dis- 
charge between the electrodes. In order to prevent the spark 
taking any other way than was intended, a condenser was соп-` 
nected to the sparking circuit and a primitive inductance in the 
power circuit. By this means it was possible to start the arc 
without any serious current rush, and the tendency of the arc 
to go out before the furnace was heated ceased, if the spark was 
kept going. 

This device was first tested with a smaller arc and narrower 
electrodes. It was then observed that the tips of the elec- 
trodes got more quickly graphitised and that the graphite 
formed was of a more flaky appearance when the spark had 
been in operation for some time, but only under certain condi- 
tions. The whole phenomenon was at first thought merely to be 
accidental, but on further investigation it was found that the 
graphitising could, under favourable conditions, be somewhat 
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nccelerated by introducing condenser discharges of practical | replaced about every three months, for which purpose a spare 


magnitude. А specially made spark coil and a suitable con- 
denser were, therefore, installed and put into permanent use. 
The workmen were protected from the discharge by means of 
thick mica shields surrounding the auxiliary electrodes 
through which the discharges were introduced into the furnaces. 

Other and more pressing work prevented a more systematic 
and exhaustive investigation as to the efficiency of the methods. 
It may be said, however, that its use appeared to be justified. 
The workers, a man and a boy per shift, were paid by piece- 
work for a minimum number of rods, passed by the foreman 
after each shift, and an additional bonus for each extra rod 
passed. It was regularly found that if the spark coil had been 
out of operation for some time during a shift the number of rods 
passed decreased, and the rejected rods had to be sent through 
the furnace again, therefore the workmen showed a keen in- 
terest in keeping the coil in working order. 

As there was no alternating current available at the works, 
the coil had perforce to be operated by direct current at 125 
volts. Anyone who has had the task of keeping a large coil, 
giving à heavy 12 in. to 14 in. spark in operation day and night 
without breakdown for several months at a time will testify that 
the finding of a suitable interrupter is by no means an easy 
problem. At first, the ordinary mercury make-and-break, 
consisting of two motor-driven vertical pins was tried, but it 
was soon found that this did not answer. The pins were 
rapidly worn out, regardless of the metal used ; besides, the 
mercury soon clogged in spite of a thick strata of oil over it. 
Carbon rods lasted longer, but the spark was greatly dimin- 
ished, owing to insufficient rapidity of break. 
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A turbo-interrupter was then tried in which a mercury jet 
was projected in the well-known manner against a toothed 
iron wheel, moving in oil or cooling liquid. Even this proved 
futile, as the teeth of the wheel were soon worn off by the 
sparking, and the mercury got so clogged in three to four days 
that it had to be replaced. То prevent this latter nuisance a 
jet of coal gas was introduced into the vessel, so as to prevent 
oxidation ; but even this measure, though it did some good, did 
not sufficiently reduce breakdowns. 

The electrolytic interrupter was finally resorted to and, in 
spite of its low electric efficiency, proved to be more satisfactory 
than the others. A platinum point, as introduced by Dr. 
Wehnelt, was first tried, but was soon destroyed by the current. 
After a good deal of experimenting 1t was found to answer the 
purpose best if a large porcelain insulator drilled through the 
top, without any metal point at all, was used. 

As indicated in Fig. 1 the insulator was suspended in a 
double-walled vessel of lead, cooled by running water. A lead 
spiral formed the inner, or positive electrode ; the active liquid 
was sulphuric acid of about 1-14 specific gravity. The paper 
condenser in the base of the coil was not in circuit while this 
interrupter was at work. | | 

With this device it was found quite possible to keep the coil 
going day and night for many months, only stopping about 
every fifth day for cleaning and replacing of the acid, which 
was gradually vaporised, but such stoppage only required 
about 15 to 20 minutes. The hole drilled in the insulator was 
gradually widened by the action of the current. It had to be 


one was alwaysjkept. 

At first some difficulty was found in the tendency of the appa- 
ratus to act as a pump. In some cases the acid was driven out 
through the bottom hole into the outer vessel, causing the work- 
ing to be irregular and producing much heat. Again, with 
another insulator substituted, the acid rose т the inner room 
so аз to overflow and cause а short-circuit. It was soon found 
that the shape of the hole was responsible for this behaviour. 
If the hole sloped too much upwards the gas bubble causing the 
interruption exploded upwards, thus driving the pile of liquid 
up into the inner vessel, causing a surging from underneath, so 
that the liquid in the outer vessel rushed inwards. If this 
happened rythmically, as was often the case, the insulator was 
soon filled to overflowing. Оп the contrary, if the boring 
widened too acutely downwards the bubbles burst outwards 
and drove the liquid into the outer vessel. 

In Fig. 2 is indicated the correct shape of the boring, with 
which no surging took place. The hole should be well polished, 
or preferably glazed, when the action is much minimised. The 
period of interruption was adjusted by means of a variable 
inductance in the primary circuit, so as to give the best effect. 
Large glass condensers were used in the secondary circuit to 
produce the oscillations necessary. With this arrangement 
the breakdowns were very rare, and the whole apparatus could 
be left for four to five days without inspection. 


NEW ELECTRICITY SUPPLY STATION FOR EGHAM 
AND STAINES. 


The laying of the foundation stone of the power station by the 
Rt. Hon. Sir T. Vezey Strong (Lord Mayor of London), on Saturday 
last. marks the inception of the last stage in the provision of a public 
supply of electricity in the districts of Egham and Staines, two та! 
county towns on the banks of the Thames some 20 miles from 
London. 

The history of the supply really starts in the year 1904, when 
Mr. Powell erected a small power station on premises in the rear of 
High-street. From this station current has been supplied down to 
the present time to a number of the principe! shops end places of 
amusement in Egham. In 1907 statutory powers were obtained, 
subject to the undertaking, within a period approved by the Board of 
Trade, being transferred to a limited company. 

At this juncture Messrs. Handcock & Dykes were retained to 
advise on the development of the underteking ; and as the questiot 
of a publie supply of electricity in Staines was becoming a pressing 
matter, and it was obviously to the advantage of both districts that 
their supply should be from one source, a further provisione] Order 
to cover the Urban District of Staines was obtained in 1909. 

All the powers obteined were then transferred, with the consent 
of the Board of Trade, to the Egham & Staines Electricity Co., аз the 
new company is c2lled. ‘ 

A suitable site for the generating station having been found neatly 
midway between Egham and Staines, Messrs. Hendeock & Dykes 
were instructed to complete their plans, which were for a high- 
tension scheme and a Diesel-engine station, and to epp!y for the 
approval of the Board of Trade to th? system proposed, the latter, 83 
mentioned below, containing some novel features entailing specia! 
consideration on the part of the Board. On thi» approval being 
obtained, specifications were prep:red, ала c»rly in 1911 tenders 
were invited for the necessary works. 

Under the new Electric Lighting Act, notices were served 0n 
owners of property in the neighbourhood of the proposed site of the 
generating station, and unfortunately some objections were made, 
thus rendering it necessary for the Board of Trade to hold an inqui. 
This could not take place before July 19, and, meantime, neither th 
building of the station nor the erection of the machinery could b? 
proceeded with, thus rendering it impossible for the station to he 
erected in time to supply current, as hoped, early in September. 
The result of the inquiry was, however, favourable, and immediate!) 
on receiving the authorisation of the Board of Trade in August, not ? 
moment was lost in commencing the erection of the buildings. 
It is expected that the station will be complete, ready to commence 
the supply of current some time in December next. 

The station, far from being a detriment to the surround 
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property, will be a distinct addition from an architectural point of 
view. The absence of any chimney shaft and of any dust and dirt, 
secured by the use of Diesel oil engines, gives the whole an appearance 
which compares very favourably with that of the gas works that are 
on an adjacent site. 

The first instalment of plant will consist of two Diesel-tvpe crude 
oil engines, each direct coupled to а 100 kw. 2,000-volt single-phase 


‘Crompton alternator with direct-coupled exciter. The engines are 


of the vertical three-cylinder type, running at 250 revs. per min., 
and have been made at Messrs. Mirrlees, Bickerton & Day's works. 
The circuleting water for cooling the cylinders will be passed through 
one of Little's patent water coolers. 

The main switchboard, which is now on view at the Electrical 
Exhibition at Olympia, is of the most modern high-voltage cellular 
type, made by The Electric & Ordnance Accessories Co., and consists 
of six enamelled slate panels carrying the necessary instruments end 
handles for operating the high-tension switchgear fitted in fireproof 
cubicles behind the panels. 

The system of distribution consists of paper-insulated lead- 
covered and ermoured high-tension concentric exbles laid in the 
ground, some seven miles having already been lud. At centre! 
positions in both Egham and Steines transformer kiosks have been 
erected in which the high-tension current will be trensformed down 
to a pressure of 100 volts. and distributed throughout the principa! 
streets by e bout 4 miles of low-tension three-wire cables. 

Under the system approved by the Board of Trade the low-tension 
mains may either be ordinary armoured cables laid underground or 
specie! metal-sheathed conductors fixed on the fronts of the houses, 
thus obviating the necessity for opening up end disturbing the foot- 
paths whenever а new service is required, апа enabling г supply to be 
given in certain caves where otherwise the demand would not be 
sufficient to warrant the cost of extending the underground mains. 
In other portions of the district houses will be supplied direct 
through transformers fixed in the houses themselves. 

One of the most interesting features of the supply is that with the 
special permission of the Board of Trade one pole of each consumer's 
in the house fuse box, so that if desired the 
or "single wire” system of wiring cen be 
vdopted without having to interpose а double-wound transformer 
between the consumer's instellation end the supply meins. Ву 
edopting this system only one insulsted wire is required instead of 
two. end only single-pole main switches and distribution fuses are 
necessary, thus admitting of a considerable reduction in the cost of 


supply is '* earthod " 
“ earthed concentric `` 


house wiring. 

In accordence with the Board of Trede requirements а removable 
link is fitted in the house fuse boxes to connect one pole of the 
main service cable to the “earthed " terminal of the fuse box (this 
terminal is fixed direct on to the esse of the fuse box). and thus 
to the lead and outer armouring of the mains, so that Бу removing 
this link the continuity of the return can be tested at any time 
exclusive of any leakage through earth. 

А flat rate of 6d. per unit has been adopted, and there is also an 
alternative method of cherging which is expected to prove very 
popular. For a slight additional meter rent, à special two-rate 
meter will be fitted and current supplied at the low price of 2d. per 
unit for ell purposes whether the energy be used for lighting. heating 
or power, except during three hours per day, when the price will be 7d. 
per unit. The time when the three-hour period commences, varies 
from about 5:30 p.m. on the shortest day to 7:30 p.m. on the longest. 

The feature of this system of charging is that separate wiring 1s 
not required when it is desired to connect up heating апа cooking 
utensils, whilst the low rate of 2d. per unit encourages the long use of 
lights in bedrooms, passages, &c., during the night time, апа also 
outside shop windows until a late hour in the evening. И desired 
also, a fixed price per lamp will be quoted, the cherge for small 
mstallations of only a few lights being approximately 214. per lamp 
per week. 

At the present time the applications for supply represent about 
60 kw., so that by the time the station is completed the plant should 
he well loaded. Mr. Е. W. Strickland has been appointed engineer 
and manager. and has already taken up his duties. 

At the laying of the foundation stone last week. Мг. А. H. Dykes 
explained the main features of the scheme. The presence of the Lord 
Мауог of London attracted ә, considerable number of sightseers, and 
in spite of the stormy weather, the ceremony was a great succoss. 

Tho Lord Mevor, in responding to a vote of thanks moved by Mr. 
W. А. Schultz, J.P.. said that in his opinion an underteking such as 
that at Egham should be run at the expense and risk of the individual. 
and not of the State. He elso considered that in an enterprise of 
DA пиш the best results are obtained, and the largest economies 
z ee oe o d by individuals who are prepared to 

s ancial risks. 


THE BALLOON AS A WIRELESS TELEGRAPH 
RECEIVING STATION.* 


BY P. LUDEWIG. 


As very little has been published regarding the wireless stations 
which are fitted on balloons, the author determined to describe 
some tests on this subject made by him at the beginning of the year. 
The object of these tests was to pick up with the simplest arrange- 
ment of apparatus the waves sent out from wireless land stations. 

The crux о’ the problem lay in the arrangement of the antenna, 
which wes made in two parts, between which the receiving apparatus 
was connected. Аз regards the receiving apparatus itself, a choice 
was made of those employed in practice. 

The following was the arrangement employed: When the balloon 
was half filled а wire was wound round the equator of the gas bag, 
being interwoven through the protecting cordage; and the end of the 
wire was placed in the basket. This wire formed the upper half of 
the antenna. То form the lower half a heavy wire was dropped from 
the basket after the balloon had riscn. Fig. 1 shows the completed 
arrangement. 

_ Ав the object of the tests was to discover with how simple means 
picking up of messages was possible, а very simple apparatus 
was chosen. А Schlómilch cell was used as receiver, and this was 
connected direct to the antenna, 
as shown in Fig. 2, in order that 
the room Кеп up should beaslittle 
es possible. With this arrange- 
ment accurate tuning wes, of 
course, impossible. Approximation 
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Fic. 1. Fig 2. 


to the wave length of 500 metres at the sending station was obtaine a 
when the wire from the basket was 125 metres long, or equal to A/4. 

The choice of some simple receiving station 2lso solved the problem 
as to whether damped or undamped waves should be used for sending, 
the small tuning capacity of the receiving station making the use of 
the first-named a necessity. As sending station the 30 m. (100 ft.) high 
“T° antenna at the Electrotechnical Institute of the Frankfort 
Physical Society was used. This station employs the Braun method, 
highly damped waves with close coupling being used. 

During the first tests in Merch, 1911, which lasted two hours, tho 
balloon was 50 km. (311 miles) away at à maximum height of 600 m. 
(2.000 ft.) from the ground. At this height the signals received were 
not so clear as when the balloon was lower down. 

During a second test on March 23rd three bslloons wer» used, 
the stetions at Gottingen, Darmstadt, Karlsruhe and Frankfort being 
employed for sending. The first three of these transmitted singing 
sparks. the latter working on the Braun system with a frequency of 
50. The signals from Frankfort and Darmstadt were heard quite 
easily, but the other two could not be heard. During the time 
Gottingen was sending. signals with a frequency of 50 were received, 
and a message was received so quickly as to be unintelligible, Subse- 
quent inquiries show this to have been transmitted from the balloon 
belonging to the Telegraph Battalion at Coblentz. 


ж Abstract of an article in the * Physikalische Zeitschrift." 
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CAR METERS. 


Central station engincers on the introduction of the metal 
filament lamp consoled themselves with the prospect of 
obtaining additional consumers by means of its economy 
compared with the lamps previously in use. Experience 
has shown that in this they were not disappointed. The 
reduction in energy consumption brought about by the 
recent extensive adoption of car-meters by tramway 
undertakings does not offer, however, апу compensating 
prospect of increased business for the supply authority. 
Indeed, it is possible in some cases that a worse load-factor 
may have to be faced as well asa smaller output. Wherea 
flat rate of charging for energy is in force, the changed 
state of affairs may necessitate а reconsideration of the 
method of charging. In this connection, attention may 
be called to the Report, which will be found set out else- 
where in this issue, bv a Joint Committee of the Municipal 
Electrical Association and the Municipal Tramwa? 
Association, 

That the installation of meters on the cars has a bene- 
ficial effect in reducing the energy consumption, by making 
the motorman more careful in handling his controller and 
brakes, has now been decisively proved, although a few 
tramway managers, among whom is Mr. J. B. НАМИТО\. 
may possibly dispute that the advantages thereby obtained 
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are material Recent diseussions have, in fact, centred 


more round what is the most satisfactory type of car-meter 
to adopt than on whether any advantage is obtained by 
using meters. Ampere-hour and time meters have each 
their advocates, whilst watt-hour meters have of recent 
years gone out of favour, largely owing to troubles with the 
pressure coils. Although the main features and advantages 
of each type of meter have been discussed on numerous occa- 
sions, the Paper presented by Messrs. В. G. and J. G. 
CUNLIFFE at the Annual Conference of the Municipal Tram- 
ways Association last week is by far the most careful 
examination of the subject that has been published. The 
electric tramway industry is already indebted to the above 
members of the staff of the Manchester Corporation 
Tramways for several important contributions to the tech- 
nical side of tramway operation, and the present Paper is 
likely to remain а standard of reference for some time to 
come. 

As will be seen from our abstract of Messrs. CUNLIFFE's 
Paper elsewhere in the present issue, the subject 1s more 
complicated than appears at the outset, and apart from 
errors depending on the type of meter employed, the varia- 
tion in voltage of the overhead line and local conditions 
prevent reliable comparisons being made between the energy 
consumption of cars on different routes, or even sections of 
the same route. This last feature is clearly shown by the 
readings taken on the Palatine route in Manchester. In the 
centre of the city where, as the authors remark, motormen 
have their attention fully taken up in getting their cars 
through the traffic, the energy consumption averages 2:26 
units per car-mile, the motors being run оп the series notches 
of the controller. Оп passing into less crowded thorough- 
fares the energy. required decreases to 1-09 units per car- 
mile, the running being mixed series and parallel ; whilst on 
the suburban part of the route only 1-295 units per mile are 
taken, the motors running in parallel for considerable 
periods. The average speeds at which the above sections 


of the route are traversed are 5-39, 8:52 and 10:9 miles per 


hour respectively, whilst the periods during which current is 
taken from the overhead line are 5-28, 3-35 and 2-99 minutes 
respectively per mile traversed. The above figures repay 
careful study, since they embody the characteristics of each 
tvpe of running. Another feature which must not be lost 
sight of in making comparisons, is that the necessity of 
maintaining schedule time may prevent, on some routes, 
the motormen from economising current as they would 
under other circumstances. 

One of the most valuable parts of the Paper describes the 
investigation of the accuracy of various meters under work- 
ing conditions. In this connection the liability to consider- 
able error in watt-meter readings on varving pressure and 
curreat will probably come as a surprise to many engineers ; 
whilst the ampere-hour meter is found to measure the two 
components—current and time—with great accuracy. In 
order, however, to obtain reliable information from its 
readings, since the authors show that an exact determination 
of the power consumption is desirable, it is necessary to 
ascertain the average pressure during the period in question, 


For this purpose the authors have introduced а volt-hour 
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meter (which was described in our columns last week). This 
instrument should also prove of considerable utility to other 
than tramway engineers. If it were necessary to instal 
this instrument on every car, in addition to another meter, 
we think that the additional cost and complication would 
prevent its general adoption ; but it should be possible to 
obtain sufficient information as to the pressure from read- 
ings taken at the end of each :ournev, from a single car fitted 
with a volt-hour meter on each route. It has, we think, 
generally been admitted that the time meter is not in itself 
а sufficient check on the motormen, but its readings in com- 
bination with those of energy meters are of much interest. 
Though these readings may be very misleading as regards 
the relative power consumption, there is no doubt that 
where time meters have been installed considerable benefit 
has resulted, for the fact that the motormen are aware that 
some record 1s being obtained of their operations is sufficient 
to bring about more careful running of the cars. The extra 
regard thereby paid to the condition of tlie brakes is a case 
in point. We regret that Messrs. CUNLIFFE have apparently 
confined their attention to energv consumption, and that 
particulars have not been given as to the effect on various 
parts of the car equipment of installing meters. Thus, it 
would be interesting to know whether controller repairs are 
increased where time meters are emploved, owing to the 
tendency of these meters to encourage too rapid handling of 
the controller. | 

An inspection of the annual reports of tramway managers 
issued during the past few months shows the widespread 
satisfaction at the results of using meters, as tvpical of which 
we тау draw attention to the remarks of Mr. А. ВАКЕВ, 
general manager of the Birmingham Corporation Tramways, 
at the meeting last week. Оп his tramway system, with 
300 meters in use, à saving in current equivalent to £5,000 
has been made in nine months, in spite of an increase of а 
quarter of а million car-miles. Such experience is suffi- 
cient argument for the use of meters even where а tramway 
department possesses its own generating station, although, 
of course, the fact that anv diminution in output increases 
the capital charges and wages per unit reduces the advan- 
tage in the latter case. This consideration is certainly an 
argument in favour of a combined station, so that the whole 
of the plant may be utilised to the best advantage. 


OBITUARY. 


WILLIAM SHUTER. 


We regret to announce the death of Mr. William Shuter, 
which occurred at his residence, 22, Be!size-grove, London, N.W., 
on October 3rd. Mr. Shuter, whese nam? was for so many 
years associated with the Telegraph Construction & Main- 
tenance Co., was born on Bepiembor 11, 1829. He com- 
menced business hfe as an accountant with the firm of De- 
loittes, leaving them in 1856 to join Messrs. Glass, Elliot & 
Co., who had just taken over the business of W. Kuper & Co., 
wire rope makers, and were about to embark in the enterprise 
of making submarine telegraph cables. In 1864 Messrs. 
Glass, Elliot & Co., who had so far shared with Messrs. Newall 
almost all the contracts for telegraph cables constructede up 
to that time, amalgamated with the Gutta Percha Co. of 
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City-road, London, under the title of the Telegraph Construc- 
tion & Maintenance Co., and Mr. Shuter was its first secretary. 
In 1882 he was appointed manager, and in 1894 managing 
director. On the death of Sir Robert Herbert in 1905, Mr. 
Shuter was elected chairman of the Company, which office he 
held until he resigned 1n 1909. 

This Company has, during the 45 years that Mr. Shuter was 
assoclated with it, been engaged 1n the construction and sub- 
mergence of more than two-thirds of all the telegraph cables 
in the world ; he was in this way connected with the progress 
of submarine telegraphy frcm its inception; he saw many 
great contracts carried out successfully, including the one for 
the Imperial Pacific Cable, and when, in 1909, he terminated 
his long and valued services to the Company it was with the 
general regret of his colleagues, the staff, and all who came 
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into personal contact with him, to whom he endeared himself 
bv his kindly manner ard amiab'e nature. He was а strong 
personality, a shrewd man of business, and, like most success- 
ful men,a decided optimist—never afraid of taking risks or of 
accepting responsibility ; and it islargely due to his wise finan- 
cial guidance in years gone by that the Telegraph Construction 
& Maintenance Co. is the powerful corporation which it is 
to-day. 

Mr. Shuter's funeral takes place to-day, Friday, at 12:30 
p.m. at the Parish Church of St. Jehn, Hampstead. 


REVIEWS. 


dec uo UN 
Manuale del Ingegrere Elettricista. Ву А. Marro. 2ndcdition. 
(Milan, 1911: Ulrico Hoejli.) Pp. xxv. + 862. 

То most engineers, n spite of memory tran g systems, а 
поса pocket-book 15 indispensable. The data and formule 
contaired in it should be conveniently arranged, concise, and, 
above all things, reliable. It should not atm at supplanting 
the student's text-books or the specialist's treatises, but it 
should afford such information to the operating or constructing 
engineer as to enable him to use his practical knowledge quickly 
aid efficiently, ard without the brain-fag of memorising lists 
of foimulie. "The present little work very fairly fulfils these 
conditions. In the first place its size 18 convenient —reasonably 
а pocket-book —yet Из scope is wide, and its information exact 
aid up te date. A goed beginnirg ts made in the three open- 


ing chapters, which give the fundamental principles of electro- 
statics, magnetism and the electric circuit. With the increas- 
ing development of extra-high-tension transmission frequent 
reference has to be made to electrostatic principles, and in this 
section the reader will find what he requires, with just suff- 
cient explanation to render the formulæ intelligible. In fact, 
this attribute is characteristic of every section in the book. 

Chapter IV. deals with instruments for and methods of 
measuring current, E.M.F., resistance, capacity, inductance 
and power, with the addition of useful notes on magnetic and 
photometric tests. 

The next three chapters provide extensive data on central 
station plant: dynamos, alternators, prime-movers, trans- 
formers and converters. The notes on relative efficiencies, and 
the other factors that determine the choice of prime-mover, 
are all based on the most modern practice, as instanced by the 
figures given for Diesel engines. 

Consuming devices—motors, incandescent and are lamps— 
occupy the next two chapters. The summary of the theory of 
A.C. motors, including Heyland's diagram, is clear and helpful. 

Chapters X. and XI. are devoted to systems of distribution 
which are treated with exceptional fulness and accuracy for a 
book of this kind. The comparative figures of merit for iron, 
aluminium and copper as conductors, are given, as also the sim- 
pler formule and methods of calculating cables and networks. 

The installation of aerial lines, underground cables, batteries, 
transformers, motors and lamps is discussed in the next two 
chapters. The calculation of tramway systems has a chapter 
to itself, while the remainder of the book is nearly all taken up 
by a reprint of the regulations of the Verband Deutscher Elek- 
trotechniker, and extracts from the Italian laws relating to 
electrical installations. In the final chapter some of the more 
recent applications of electricity are briefly described, such as 
copper and silver refining, the production of ozone, carbide of 
calcium, carborundum, with notes on the power taken by cook- 
ing appliances and machine tools. The mathematical tables, 
including logarithms, squares and cubes, standard differentials 
and integrals, form a useful appendix. 

The book is essentially one for the engineer dealing vith 
heavy work. No reference is made to telegraphic or telephone 
instruments, and little or no data are given on house-wiring or 
the lighter accessories, such as switches and fuses. То the 
Italian engineer of experience, unable to consult his office 
records, this little book would be a helpful guide ; to the average 
British engineer, the language and the metric system would 
probably prove insuperable barriers. J. R. D. 


Enclycopnédie Electrotechnique. Vol. V. INDUCTION ET COURANTS 


ALTERNATIFS. By ЕссехЕ VIGNERON. (Paris, 1910: L. Geisler.) 
Pp. 147. 


This book, which forms the fifth volume of an Electrotech- 
nical Encyclopedia, though hardly corresponding with our 
English ideas of an alphabetically arranged series, is another 
example of the remarkably erudite and elegant theoretical 
treatises with which French engineers frequently present us 
and which one would hardly have expected from practical men. 
The author makes ай attempt to develop in a clear and logical 
form, the theory of induction and of alternating currents, 
starting from the experimenta! basis of Faraday’s discoveries. 
While, however, the mathematical reasoning is brief and cleat 
if somewhat academic, we confess to some difficulties over the 
logic or basis of the theory. After mentioning that the theory 
of induction must have an experimental basis, and stating 
that this is afforded by the experiments of Faraday, the author 
proceeds to mention some experiments which are practically 
similar, and then builds up the general expression for the cur- 
rent as depending upon the difference between thie impressed 
E.M.F. and the time rate of change of the flux. But we are 
then told that Faraday's discovery was simply that this formula 
holds good even when the impressed E.M.F. is zero, and that 
there is therefore no discontinuity in the formula. Surely It 
would be more correct to say that the whole basis of the theory 
of induction lies in Faraday's experiments, and that the com- 
plete formula is a generalisation from them by logical reason: 
ing, and which is found to be in conformity with experiment 


|| 
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in all cases. We are sorry also to see that the author constantly 
speaks of extra currents instead of induced E.M.F. 

One other point which seems open to criticism is the treat- 
ment of certain discharge problems by energy principles. It is 
certainly true that the mathematical working is thereby greatly 
simplified, and that correct results are obtained in the special 
case selected ; but there is Just the same fundamental error as 
in attempting to solve dynamic problems on the basis of energy 
rather than momentum, and the student might be led to apply 
these methods in absolutely unsuitable cases. 

But, apart from these somewhat debatable points, we can 
cordially recommend this book as presenting its subject in as 
simple and clear a manner as orthodox mathematical methods 
will permit. One of the best features is the extremely neat 
and simple proof of Neumann’s mutual induction formula 
from elementary principles, а clear understanding of which is 
much needed, even by the majority of mathematical physicists. 

The alternate-current section does not call for much com- 
ment, except to mention that it puts the ordinary theory 
clearly and concisely, that the vector diagrams are good and 
well explained, and the vector theory of Steinmetz well 


developed. C. V. D. 


Electric Wiring, Fittings, Switches and Lamps. By W. РЕВВЕХ 
Млусоск. 4th edition. (London, 1911 : Whittaker & Со.) Pp. 
х. + 628. 6s. nct. 

This comprehensive work has been brought up to date in 
this—the fourth—edition. The author has in some measure 
defeated his object by attempting too much. We ventured 
upon this criticism in our review of the previous edition, and 
the present volume confirms the opinion which we then 
expressed—namely, that there are sections of the book which 
might with advantage be developed as separate volumes. 
However, the author has adhered to his original plan of crowd- 
ing the largest possible amount of information within the com- 
pass of a single volume, which numbers over 600 pages. The 
book is mainly divided into sections, which deal with wiring 
and wiring methods, circuit accessories of every description, 
illuminating units, electric signs and electric heating, small 
motors, bells, telephones, fire-alarms and clocks. As a com- 
plete repository on the subject of wiring from the main ter- 
minals to the electricity consuming devices the book has 
everything to commend it. As a publication of this nature it 
lays itself open to criticism, being of the catalogue order. The 
book is intended to serve as a wiring text book for students, 
but we cannot help thinking that the multiplicity of subjects 
dealt with Ly the author in his efforts to produce a compre- 
hensive work will lead to some confusion. This particularly 
applies to the great variety of wiring diagrams. In practice 
so few of these are required that the wireman seeks the infor- 
mation which he needs at the moment from the pages of a 
switehmaker's catalogue. 

We think the scheme of indexing the numbered paragraphs 
in the book is clumsy and misleading. It would have been far 
more convenient to index the items by the pages on which 
they appear. 


Compulsory Working of Letters Patent. By F. W. Bexer. 
(London ; W. Clowes & Sons.) pp. 15. 34. 

Much has been written on the effect of sec. 27 of the Patents 
and Designs Act, 1907, which is commonly known as the com- 
pulsory working clause, but few writers have studied. the 
question from the imperial point of view, and therefore we are 
glad to see that Mr. Е. W. Beney, who has made a special 
Investigation into the subject of the feasibility of unifying the 
patent law and practice of the different parts of the Emoire, 
has published a general review of the situation as it presents 
itself to him after three years’ working of the Act. In the 
" Empire Review ” for January the author pointed out the 
difficulties to be overcome before uniformity could be attained 
throughout the Empire. The subject is, indeed, an imvortant 
one from the industrial and economic points of view. It came 
before the recent Imperial Conference at one of its sittings, but 
nothing tangible was done, though there was general agree- 
ment as to the need for uniformity in the patent laws of the 


various parts of the Empire. In his interesting pamphlet on 
* The Compulsory Working of Letters Patent in its Imperial 
and Economic Aspects " Mr. Beney pleads for the abolition of 
the working conditions in the case of patents granted to imperial 
citizens, and for the exoneration of foreign patentees from the 
obligations of sec. 27 where they reside in a State that is willing 
to grant us reciprocal advantages. Like ourselves, the author 
thinks the form of sec. 27 too drastic ; it is useful for certain 
purposes, but when applied universally it has serious disad- 
vantages. We do not intend again to detail these drawbacks, 
but we recommend those of our readers who are interested 
in this question to read Mr. Beney's pamphlet, which is 
clearly and cogently written, 


TENTH ANNUAL CONFERENCE OF THE MUNICIPAL 
TRAMWAYS ASSOCIATION. 


The Municipal Tramways Association held their annual con- 
ference last week at Glasgow, under the presidency of Mr. J. 
Dalrymple, general manager of the Glasgow Corporation tram- 
ways. The proceedings opened on Wednesday (Septem- 
ber 27th) in the Council Hall of the Glasgow City Chambers. 
The Lord Provost (Sir Archibald McInnes Shaw, LL.D.) 
welcomed some 180 members of the Association to Glasgow 
in his usual racy, military style, and dwelt upon the mutual 
support such an Association could give to individual members, 
tending to develop, as it did, the exchange of ideas and the 
further improvement of electric traction for the common weal. 
He instanced Glasgow as having probably the cheapest tram- 
way fares in the world ; but some of the communit v still wanted 
a further reduction. The 114. two-stage fare had, he con- 
sidered, been a huge success. Bailie Russell (Glasgow) also 
spoke, and said the Association had justified its existence. 

Mr. Blain (West Ham), on behalf of the Association, thanked 
the Corporation of Glasgow for their welcome. Glasgow was, 
he said, considered the Mecca of all tramway experts, on account 
of the ideal manner in which the system was there organised 
and conducted. | 

Mr. Dalrymple then took the chair and delivered his presi- 
dential address, of which the following is a brief abstract :— 


PRESIDENTIAL ADDRESS. 


In his address Mr. Dalrymple said that, although their Association 
was one of the youngest and smallest connected with munici pal work, 
it was among the most vigorous. He thought it a pity that the 
tramwaymen of this country should be divided into two camps ; 
and it looked as if the two Associations were to drift further apart, 
seeing that the Municipal Tramways Association had just got their 
charter of incorporation. He hoped, however, it would be possible 
for the two Associations to work together. 

In regard to the Papers that had from time to time been reed and 
discussed, he was anxious that members should take up what might 
be called the small change of tramway management. Thus ** track 
construction and maintenance " was too comprehensive a subject 
for one Paper. The track might be subdivided into 10 or 12 sections, 

ach of which provided suflieient material for a Paper and dis- 
cussion, Similarly with rolling stock. Ніз object was to put in a 
strong plea for careful detail work. 

At the present time they were watching very carefully the opera- 
tion of rail-less esrs in Leeds and Bradford, and developments in 
Amerie» in connection with storage batteries. Nearly all the lerge 
Americo street reilwey companies were collecting the fares of 
passengers on the platform before they entered the car. 

The President next referred to the changes in Glasgow rolling stock 
of recent years, and finally mentioned what was being done as regards 
investigating the cvase of rail corrugation and a basis for fixing the 
charge for current supplied;to tramway departments. 

Mr. С. J. Spexcer (Bradford) moved a vote of thanks to 
Mr. Dalrymple, who, in replying, said the Executive of the 
Association were at present negotiating with the Board of 
Trade for small tramway systems to obtain powers at a reason- 
able cost to run trackless trolley cars. " " 

Councillor W. Nelson (sub-convenor of the Glasgow Cor- 
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poration tramways) then read a Paper (of which the following 
is a summary), entitled :— 


“ he Common Good of the City of Glasgow, its Origin, History and 
Present Position in Relation to the Tramways Undertaking.” 

The “common good” originslly commenced with the common 
lends belonging to the community, and has developed until the total 
revenue from all sources last year amounted to some £175.000 ; 
whilst the expenditure, including over £6,619 donations to charities, 
wrs £119.000. То this revenue the tramways, which by a recent 
Act of Parliament are deemed to have always been part of the 
Common Good. contributed last year £68,678. Part of the balance 
in 1910 was used to reduce the parks rate—a rate falling wholly upon 
oceupiers—by 2d. in the £1. This year the balance is to go to a 
suspense account for the removal of undesirable property in con- 
gested distriets within the city. 

At the conclusion of the Paper the author was asked a 
number of questions, and in replying Councillor Nelson said 
that, apart from the trams, the Common Good Fund was sub- 
stantial, and on its security they had borrowed some £2,000,000 
for tramway purposes. Undoubtedly, considerable inroads 
had been made on the funds in former times, but he thought а 
more enlightened policy would give even greater benefit to the 
community. 

Members then adjourned for lunch, which was provided by 
the Corporation of Glasgow (out of the Common Good Fund, 
by the way). Оп resuming, Councillor J. H. Rodgers (chairman 
of the Newcastle-on-Tyne Tramways Committee) presented a 
Paper, of which the following 1s a summary, on 


“ Tramways Finances and Policy." 


The author surveys the policy of many municipally owned trem- 
wey systems. His ideas are: (1) A system should be made financially 
sound by ample reserve funds ; (2) proper travelling accommodation 
and service should be made for the publie ; (3) sufficient and edequete 
conditions of service for the employés should be provided; (4) 
there should be some recompense to the ratepayers who footed the 
bill bv ап adequate contribution to the relief of the rates. 

No fewer than 28 out of 88 municipal tramway systems referred to 
by the author had no reserve fund. Meny gave г contribution to the 
relief of rates with considerable éclat, but, in his opinion, on an un- 
sound basis. әз they robbed their renewols funds. No fewer than 34 
systems made a Joss lest year, and he feared this number would 
increase if Committees knuckled under to the agitation for further 
concessions to ratepayers and employés. 

In only 10 places where $d. fares were in force was the system 
successful; and four of these systems (including Glasgow) were in 
Scotland. But Glesgow had one million inhebitants, who were 
c^rried on the average over 200 times per annum, 23 against a town 
of which he knew with 30,000 to 40.000 inhabitants, who were only 
‚огне on the average 40 or 50 times per annum.  Glesyow had 2 
relstively dense population, whilst the other town was spersely 
populated and very scattered. a p iint usually ignored. 

He was also ageinst cheep fares at certain hours of the morning 
end evening. 

The recent tramway employés strikes were, he considered, due to 
a misconception on the part of the men—that the trams were a co- 
partnership concern. more for their own betterment, and not the 
communal benefit. He thought that. asa class, the tremway employé 
was considerately dealt with, and hed no long term of apprentice- 
ship to serve; and he deprecated the cheap notoriety geined by 
some committeemen who were for granting undue concessions, not 
only to the employés but to the public clamouring for extended $d. 
end workmen's fares and other quagmires leading to disastrous 
financial results. 

The greater part of the afternoon was taken up in discussing 
this Paper. In the evening, the Corporation (again out of the 
Common Good Fund) entertained the members io dinner, the 
Lord Provost being in the chair, Among the speakers were 
«ir John Ure Primrose, Bart., Mr. Whitaker Thomson (London 
County Council), Ваше Russell, Mr. Niessen (Amsterdam), 
and Aldennan Bowes (Manchester). 

Thursday, September 28th. 
’ To-dav’s meetings took place in the men's hall at Newland's 
depot. Messrs. R. G. Cunliffe and J. G. Cunliffe read a Paper* 
on ** Tramcar Meters." 

Mr. T. В. GoopYER (Croydon), in opening the discussion, confessed to 
being a very strong advocate of the use of meters. He instanced Berlin's 


* An abstract of this Paper is given on p. 997 of this issue. 
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saving of £21,000 per annum, and said that the adoption of meters on 
the Cape Town cars had also proved a financial success. 

Мг. W. Стоссн (Bury) said his concern was what ty pe of meter to adopt. 
The ampere-hour meter neglected the voltage, and he could not accept 
it as being the scientific solution. He would agree to accept the watt. 
hour ty pe as satisfying all the conditions, and he knew of such types proving 
quite satisfactory. Не had had 50 in use on his system for the past 18 
months at maker's risk. They were under a guarantee of keeping 
accurate within 3 per cent., and com plete maintenance was provided for 
бв. per meter per annum. Не expressed surprise at the results given in 
the Paper. While 1 per cent. accuracy was quite good for laboratory 
tests, still, taken in conjunction with the running conditions, he thought 
the percentage error would be increased to 3 per cent. He considered 
the authors were not quite consistent, for first they advocated accurate 
values and later advocated average values. Average values would not 
suit him. With regard to the influence on,the motorman, he found in 
Bury that the introduction of meters led to great improvement, nut only 
in the saving of current, but by a more regular spacing of the cars along 
the routes. This latter effect. probably meant that less time was being 
lost at the various termini. The approximate saving to Bury was £2,000 
per annum. ; 

Мг. В. $. PILCHER (Aberdeen) referred to his Paper* read in London 
two years ago. Rapid progress had been made since then, and he was 
of opinion that the use of meters was becoming universal. He found 
his saving during the last three years to be 13 per cent. It was im- 
portant to warn motormen not to get on to parallel running until they 
saw а clear roadway ahead. Не frequently found the tendency was to 
get over the series notches as fast as possible in accelerating speed. He 
also advocated the grouping of men to cars. 

Mr. А. BAKER (Birmingham) confessed to looking upon meters now asa 
necessary part of a car's equipment. Last year they had installed 300 
meters, and the saving in nine months was some &5.000. even with an 
increase of 250.000 car-miles, The use of meters had also reduced the 
consumption of brake shoes by 30 per cent. It further raised the stan. 
dard of efficiency among the men by forming an incentive in the way of 
friendly rivalry. Any increase in the number of accidents was probably 
due to sudden starting and stopping. with the object of accelerating a8 
quickly as possible. 

Мг. J. B. Намилох (Leeds) said he was no ardent supporterof meters. 
Probably their use was advocated more by tramway departments not 
generating their own current: but for those with their own power 
stations he could not see what improvement it could possibly make. The 
mania for * reduction of current” was, he thought. being overdone. 
The use of meters reminded him of the story of the Lrishman who found 
his blanket did not cover his feet, so he cut a bit off from the end near 
his head to sew on to the foot. 

Mr. C. J. SPENCER (Bradford) thonght that Mr. Hamilton's objections to 
meters were probably due to inexperience. Не thought Bradford was 
the first town to adopt them. Whilst there were undoubted differences 
in types, there were other more important. differences. He was no 
advocate of the grouping of men to any particular car, as advocated by 
Mr. Pilcher. Apart from the clerical work involved 

Mr. PILCHER here said that there was no additional clerical work. ‘Tne 
men took their own readings. 

Mr. SPENCER, continuing: There was the difference in the men them- 
selves. When meters were first used he found even 30 percent. difference 
between the best and worst drivers, but now the difference had been 
reduced to 5 per cent. 

Mr. DALRYMPLE asked whether the worst men improved that much. 

Mr. SPENCER rephed that some did and others left. 

Mr. А. Ennis (Cardiff) said his department not only generated theirown 
current but sold it to the lighting department. The works cost to the 
trams wes 0-44. per unit. They had 130 meters in use, and thought 
they could still reduce the current consumption with benefit. He tried 
the system of adjustment of wages on current consumed, and made it 
subject to revision every six months. He could not agree to grouping. 
as in Aberdeen. His men checked their own readings. His meters had 
been in use some six months. | 

Mr. В. G. Семмекк. in reply. said he was glad to hear of so many in 
agreement as to the use of meters Their adoption showed up the faults 
of a car very much sooner than where they were not used. Cars with 
faulty coils were very quickly indicated, thus reducing maintenance costs. 
Тһе average values referred to were only for use as relative values t9 
shov the differences between careful and careless men. The minimum 
period taken for this purpose was one month. His reason for advocating 
am pere-hour meters was due to the absence of the very fine wire in the 
pressure сой, In the ampere-hour meter there was no such coil. with its 
frequent. breakdown. — Besides that, it was a stronger instrument and 
much simpler for the average man to connect пр. Traffic congestion 
did not make a very material difference. In Manchester И was barely 
0-5 unit por car-mile. 

Mr. Hamirton wished t» deny Mr. Spencer's insinuation regarding 
lack of experience. As а matter of fact, he had several meters in us? 
experiment Пу, but this did not alter the opinion ex pressed. 


After Mr. Dalrymple had moved a vote of thanks to М‹ххїх, 
Cunliffe, Messrs. J. (їгїстгоп (Glasgow), H. Mattinson (Man- 
chester) and В. B. Holt (Lecds) presented reports on “ Tram 
way Track : Methods of Construction and Maintenance." —— 

These reports were based on tabulated replies to queries M 

quu APER. EIS 


* See THE ELECTRICIAN, September 24. 1909, p. 952. 
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respect to present praciice in permanent way work. Аз the 
authors had found it impossible to come to а unanimous 
agreement for a first report, they had agreed to draw up 
individual reports. (We regret that owing to pressure on our 
space it haa been necessary to hold over our abstract of these 
reports until next week.—Ep. А.) 


Mr. Н. Моде (Burnley). in opening the discussion, gave a long disgerta- 
tion on the history of rail welding, and was frequently interrupted. 

Мг. J. M. Mc ELRoY (Manchester) said the silicon rail showed an increase 
in life of 331 percent. He wassurprised the ex perience at Glasgow should 
have been contrary to that at Manchester. In. Manchester there were 
some 7,000 welded joints, and cracks or breakages only amount d. to 
0-3 per cent., not 3 per cent., as printed in the report. Tne whole matter 
depended on the weld, whether made by ex percenced men or inex perienced 
labour. If by the latter, nothing but disappointment could be expected. 
His three years’ experience convinced him that the thermit weld could 
not be improved upon, provided it was made by the Thermit Co.'s 
experienced men. This was the coarse he adopted, and а bonus was 
further given for every joint which did not break. 

Мг. В. L. ACLAND (Chesterfield) thought that the best wav of arriving at 
a conclusion was to appoint a commission of enquiry, and he submitted 
one or two subjects which might be considered by such a commission : 
(1) Section and composition of the rails, with a standard specification ; 
(2) foundations; (3) a standard joint; (+) use of anchora; (5) to report 
fully on the question of manganese. He pleaded strongly for stan- 
dardisation. Large Corporations could afford t» do as they were doing 
at present, but the smaller conceras could not afford to experiment. 

Mr. J. Е. Simpson (Preston) also asked for more information. И was 
agreed that the Executive Committee should decide what action to take. 

Mr. kNowrEs (Sheffield) said it would be interesting to more than 
himself to learn what kind of steel] was used at Glasgow. 

Mr. DALRYMPLE, in reply, said it was open hearth steel, а kind which 
the Thermit Со. would not undertake to make joints on. 


Members then adjourned for lunch, again provided by the 
Corporation out of the Common Good Fund. Thereafter a 
photograph of the company was taken and the annual business 
meeting was held. Mr. H. E. Blain, of West Haim, was 
unanimously elected president of the Association. for ihe 
ensuing year, and it was decided to hold next year’s Conference 
at West Ham. 

The other offiee-hoarers Ческе were :—rice-president, 
Mr. А. В. Fearnley (Sheffield) ; Aon. secretary and treasurer, 
Mr. С. J. Spencer (Bradford); members of council, Alderman 
White (West Ham er-officto, Alderman Flint (Leicester). 
Alderman Recdgers  (Newcast!e-on-Tyne), Messrs. T. В. 
Goodyer (Croydon), J. B. Hamilton (Leeds), W. Clough 
(Bury), P. Fisher (Dundee), and J. Aldworth (Noitinghain.) 

Alderman Hunt (Birmingham), in proposing a vote of thanks 
to the Lord Provost and Glasgow Corporation Tramways 
Committee for the hospitality extended. to the Association, 
sald that he had been on many deputations, but they had 
never been entercamed in the princely fashion that the Associa- 
tion had been in Glasgow. 

A hearty vote of thanks was also accorded Mr. Dalrymple 
{от his services as president. 

А trip was then made to Rouken Glen on reserved cars, the 
day's proceedings finishing up with the Annual Association 
dinner in the Grosvenor Restaurant. At this dinner a large 
company of ladies and gentlemen were present. Mr.J. Dalrymple 
occupied the chair, whilst the Lord Provost and Lady McInnes 
Shaw were amongst the guests. The main toast, that of 
“The City and Corporation of Glasgow," was proposed by 
Mr. Н. Е. Blain and acknowledged by the Lord Provost. 


Friday, September 29th. 


To-day was spent in an excursion to the Burns country round 
about Avr, on the invitation of the Ayr Corporation. Good 
Weather prevailed, and altogether the Conference was an 
undoubted success. | 

An interesting feature, in the form of a side show, at the 
Newland’s depot was the specially arranged exhibition. of 
tramway material, from the latest tvpe of covered top deck, 
ИН. wheel base, end-screened Glasgow car to the latest idea 
1n overhead trolley wire insulation. Many well-known firms 
exhibited material, including car trucks, controllers, trolley 
arms, rail sections, 


Indicators, brakes, signs, &с. 


rail cross-overs and junctions, speed | 


THE SINGLE-PHASE REPULSION MOTOR.* 
ВУ THOMAS Е. WALL, M.SC., M.ENC; 
(Continued from page 980.) 


Summary.—In the first part of this Paperexpressions are deduced for 
the E.M.F.s induced in the stator and rotor windings and curves are 
given which enable some of these IZ. M.F.s to be rapidly determined for 
any value of the displacement of the rotor brushes from the stator axis. 
In the second part of the Paper the results previously obtained are 
emploved in developing the theory of the repulsion motor. А series of 
simultaneous equations enable expressions to be obtained for the speed, 
stator current, power factor and power of the motor. In the third part 
of the Paper the results of some tests on a 6 n.H.P. motor are given, and 
the values of the stator current, power factor and speed are shown to 
be in agreement with the theory. Finally, а method of calculating 
the open circuit characteristic of a single-phase motor is given. 

We shell now consider the genere! case in which the re-istonces 
end leakege inductanecs of the stator and rotor windings respec- 
tively, arc token into account. 

Let т, be the re distance of the stator winding. 

Let r, be the resistance of the rotor winding. 

Let S, be the leakage inductance of the stator winding (in henries). 

Let S, be the lezkege inductence of tho rotor winding (in henries). 

Let the pressure epplied to the stator terminals be a sine function 
of the time end represented at опу time t by | 


р= —V sin Эли. 
Then the following equations must hold :— 
dL 
dt 
L= Limax cos (2ти + 85), . . . . . . (25) 
Los АР, + A Dai, e oe све a сей Ш ИЖ (26) 
1де CERO Cie жоу & ae ge e w {2 


di dl, 
SAN. 
EA, zH dl 


(90 — 3,) is tho engte of disp coment of tho stetor flux linkeges rele- 
tively to the applicd pressure ed the sco tor termine!s. | Suppose at the 
time ==. 4 posses through its zero velue in a direction from positive 


р | . di, 
1907 —7r,5 —5, р + P=, poU. de Se ce n) 


E 


euge 


10 “=Q. . • а • (28) 


to negative. Thon at the time /—f,— 4 .?, atteins its maximum 
х > y 
Е di, 0 

value |. end np e 


Therefore, from (24) and (25) 
2 Lanas, РЇП | 27v (^- | ) +8, | 10-* 
vj > 
CAE A 1 
—r,1,—P sin 2т„[/,— iy )=°- 
or — 2 vL, ах, СОВ (27 yf, + 8,)10-3— r,I, + Peos2mst,—0, ; (29) 


1 D. 
Doe cos [r (1) T 2 P ADI, + A,D.7, 


or Las sin (mel, + А) = А, DT, + А.О д, sc JS A (30) 
T NS di, : diy. ) : 
EA, =a р ru AL, dt 10 al): e ө ° (31) 


At time l= h и =0. Therefore, 5 


| ve a Г T | 
т Lunas, Sin (2775, + 2,)0107 — 8S, [| — P sin Зпь = 0. (32) 
Gea 


Ly nix, боз (27, +В.) =A Dt. coa a 93) 


Ч. di’, di, 


EP ENTE "EET uu Soin a cc (d 
Е ау. 10 AG, ai J197 | e 
свз 


di L| 
[ А = — Эт : А ° ° . е . (39 
^ a = 
Again, from (25) and (23) we get 
Tuis: соз (271 + В.) = 4,0,6, 4. A.D i. 


Differentiating with respect to £ we get 
di, di, 
—2ть ах sin (27e! + В.) = A.D, dt^ А D; (|| 


a 


* Paper read before Section G of the British Association at Portsmouth 


F 


1014 


THE ELECTRICIAN, OCTOBER 6, 1911. 


di 
At the time /= / i, isa maximum..*. y ‘= 0 and 


Dein pti 


1 
1 $y’ 


~—2rr f ил 810 ЕС 


n, 
i.e., Paranas, CO8 (т, +0) АЛ e e о (36) 


From (31) and (36) we get 
S.+A,C,10- 
A,D, 
_ From (29), (30) and (37) we get: 
S: + A.C 10- 
A.D. 


ЕМ ( 


0= EA, и + ( кй P cos 2т›/,)10` 


prie sin (2714,43 В, joe: А Dal, 
ea - = 


From (32), (35) and (35) we get 


а = S, t А.С. 107^ 
o-EAdo + (^ A. D, - PN cos 2m f lor 


ro pee Хт], 10° + P sin 2714,10" 
А. „Р "us Dry = Ари, |. 


Re-writing (39) as follows: 


Y 9. A,C,I07* \.+АХ',10-^ 
КАИ ( " AD. Jalo- ( PE p. р P cos 22,107 
S ER. 411170 
ty Pins, r, QUAD, 
ADU. эл, Ap Hle ML 
= (5 0 DR A.D, 
or : (ГА 
т, Ayn +r,( i * p, ES E А, 
8,105 € ALC, г, Рвп2л/ 
= oa Рози, axo | 
5,10" “М? ` : 
_ь / JES 10 s "E М), eos (ти, а) 
„10` 
where* an a= г: 
à tan a= о (S, 10" + A,C;) 
lO 
P lis, 19^ + AC)? + < : ) соз (2rvt,—a) 
__ avi 2mv ‹ 
QUE (40) 


ААА ии +r, A.C, + ЗО + nA 
If we put r,—0. л, = 0. №0. 8, -0. we get a— 0. and noting that 
P=V2P 


Ө PAC, 
led АА, m cos 2mvl, 
PE 
a EA, Da ‚сок 2nvl,. 


which is the same as equation (22). pige 980. 
Again, from (25) and (26), by diflerentistion, we have 


di, 


di, 
—2nyL ax. sin (2тиё- В, bem А 1D, at me А, D, dt TEE" % (41) 


From (35) and (41) we get, for time (fh, 


d 


—J2mnvL, ин. sin (27v, 4 B)- = 2mv], А, D, + А, D, А (42 


From (34), (35) and (42) 
— 2nyLi пил. Sin (ЗиК + В,) = - 201, AD, 


м 


Оли, AC 10-57, 
Е ^| Sor А.С АО 7 e . (43) 
From (33) aud (43) 
— 2m» L, пах. SIN (2mvf, +3.) = — 2rvI,A,D, 
bes AC, Lo y max cos (27,7, +3 | 
+ А.Р, is e * ALD. 1/9, : (41) 


From (23) and (44) 


- — 2gyl, AD, 


iul ril, — P cos d 
T A.D 2Tv Je 


SEA 07 


— Элу, мах, SIN (27и, + 3.) 


др] 271107 


-  ————— m 


* Тиз bt er a his been us’ d in tie first pirt of this Paper in a 
different sease, namely, in connection with the unwound portion of the 


stator. 


Janet, , соз (2trl, + B,) — r2, — 0. (37) 


Е | 


From (32), (35) and (47) 
[Р sin 2z»f, — 271,5, ]107 — +2rv1,A,D, 


> соз Эз. g PERI 
+ Эти Эти 


№, + А.С. 10-° 


* (46) 
Simplifying (46) we get 
plo 1 т, : | 
| М [258,460] sin (27vl, —a) 


i= ся << мы тты — — аларны рн анала ар o»on А (47) 
| [AAC D27104 ^10] 
(27A D, 2778400 — =~ | 


$.+А.С,10-3 
tin а = 7: | 

275, + A,C,IO0-77) 

às before. 

Equation (47) is the equation of a circle the diameter of which 
make: ап angle (x 2 +а) with the ordinate axis—i.e., tho exis along 
which the pressure P is drawn. 

Equation (41) gires the circle diagram of the repulsion motor, 

The circle represented by {ишш (47) is shown in Fig. 16. in 
which OA is a current vector and o= 2л, is tho angle of lag of OA. 
Let CB he any line drewn at right angles to the diameter OD of the 
circle. 

From equation (40) we have: The speed n is proportional to 

[^ (27 »1,-— a) 


: ] — % constant. 
I, 


cos (2z»t,—a) BC. BC BC 
l, ~ OB.O0A > OCOD e constent 
Therefore, the speed is proportion! to CB’ minus some constant 
quantity. which constant may be represented by CE. Hence f 
speed of the motor is given by the distance froma fied point, E, of the 


intersection of the current vector on a line drawn perpendicular t the 
diameter of the current circle. 


Dividing equation (47) by equation (40) we get 


But 


AAC D 27105 4" 
2Tv À,D, +27, 1 ym 


tan (Эти, а) = ! SACOS —. (48) 
10^ > ( BALA D,a P rAS 108+ А, D ‚ (48 
SO AC, 757 su0 e AC, 
Substituting for tan a its value as given above, we get for the anglo 
of lag 2z»t, of the current behind the applied pressure. (Lf A be 
used to represent the им hand side of 48.) 


rA | 
TRES. Е WS, А 10-7 +3] /(1- 2zw(S, +А,С10 )) 

It is to he noticed that the equations (40) and (47) give the maxi- 
mum values of the current, and in order to obtain the effective values 
they must be divided by V2. When drawing th» current circles the 
diameter of the circle аз obtained from equation (47) should, ther- 
fore. be divided by V2. 

The Re presentation on the Circle Diagram of the Power an Torque of 
the Motor.—The torque of the motor is equa! to the power divided hy 
tà? angular velocit v. 

Tae power of the motor will he given by the product of the RMN. 
value of the E. M.F. of rotation, the R.M.N. value of the rotor current 
and the cosine of the angle between them. 

Let i= 1, sin 2rv(t—t,) be the equation for the rotor current, Than 
we have, as before, 


3 
“ж, 


Ути. 


d 
For the time #==8, #:=0. “= 


Therefore from equations (25) and (26) | 
Danny, COS (2751, + В,)= А01, sin Эт)... (99) 

From equations (24) and (25) 
Эти 1007 зїп (24 vt, + B,) -2:,1,8, — P sin Эли, =0. (50) 


1 di 
For the time [edis i, is à Maximum and PLU 


Е ` . г = 
: From equations (24) and (25) | 


= 1 
2 ту], ах 0107 sin (2rvt, — 7/2 + B,)-— r,—P sin ?e(4-, )- 2 0, 


i.e.. —2myL, улу 1077 соз (2жиѓ, +3)—г\1, +P cos 274, —0. . (51) 


From equations (25) and (26) 
= 1 
Liias соз (ЗЕ — 71/24 8,) = Аи, + 4,0,1, віп i (- ай | 


бфе,, 


ллу. sin (2774 + В,) = АРА, соз 2ту( mt). 02) 
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— 


Therefore from (52) and (59) 
2 =P eink 
A.D,I, cos 2m (t4 —t,) = ADL + Gen em mme. (53) 
The R.M.S. value of tho pressure induced between the rotor 
m ЕА п 
brushes by rotation is (see above) — p^ volts. 

Since the pressure due to rotation is in phase with the stator 
current, the angle of phase displacement of the rotor current relatively 
to the pressure of rotation is 

[т — 2т0(0,— 0,)]. 
Therefore, the power is 
EA, Lvl, 
=- o 

ЕА Lin 

ak ee 


cos [x — 2rv(t, —Ь,)] 


— 
—- 


cos 2my(f,— t). 


The negative sign denotes the motor action. 
Substituting for I, cos 25»(f, —/,) from equation (53) we hive— 
Power (in watts) 


и PLUR P sin 27), 1 
EA,n PI, sin 2rvt, 10° 
= л b,| QD + S10), — e ] (08 (54) 


The torque is obtained by dividing the power by the angular velo- 
city of the rotor—i.e., by 2r x speed (in revs. per second). 
Hence the torque is 


_ 60EA, 
74. A;DÀ f 


. (55) 


PI, gin 2m. е) 


Эти 


AD, + $10“ 2— 


Fıs. 16. 
NovE.—In this figure the ang’e у is the angle a referred to in the calculations, 


In Fig. 16 let the line OG be drawn as a tangent to the circle at O. 

Then we have 
OA OD 
OJ OA 

Thereforo OA?= OD . ОЈ constant x АС. 

Therefore I,? is proportional to AG. 

Further, AG -l sin (2ти а), 

AH = I, sin 2T yl,. 
Now we have AG =1,2/OD, therefore the torque is 
60EA, поз, PL sin 2rvt,103 
Es ics Di CUD + §,10°)1,? fut 1 I ] 

It is generally more convenient to dezl with R.M.S. values of the 

current, in which case we get 
Torque 2 АТСА, Di + 1070р АС60 2PEA,10*AH60 


Эту 


47 AD, 8x? А.О 
== kAG— K AH 
= ЕІ, sin (2rvt, — a) — КТ, sin 2m»t,, 
in which p= C Die 810)0D60 | ,, 2РЕА 1060 


x ГА 4тА.р, = 827A, Dyv ý 
sow the expression KI, sin (2ry/,—a)— k/I, sin 2rvt, may be 
written in the form KI, sin (mvt, — B), in which i 
K-- vik sin a)? + (k cos a— k )* 
апа ta = sina 
oF k cos a— k” 


B i : 
ut I sin (2x54, —8) is equal to AK. Therefore, the torque is 
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К. AK—K x[the perpendicular distance of the extrem ty of the 
current vector from the line OK]. 

It may be shown that the power may be represented by the per- 
pendicular distance of the extremity of the current vector from 
another line drawn at а certain angle to the ordinate axis. This line 
may be found in a similar menner to that in which the torque line was 
found. The following considerations, however, lead to a simpler solu- 
tion. The power must be zero in the two following cases : (1) When 
the torque is zero; (2) when the power is zero. Hence the power 
line must pass through the points SQ in Fig. 16. 

The results deduced by the aid of the foregoing theory will now be 
compared with some experimental resulta. | 

(То be continued.) 


ERRATUM.—We regret that Fig. 14 was incorrectly reproduced in 
last week’s issue. We therefore give herewith the correct Fig. 14, 


0s0-27r AP 


M) 


Speed (R.P M.) 


0 10 20 30 Amps. 
Scale for Circle Diagram 
Рио. 14. 


and must ask our readers to substitute this figurc for that given last 
week.—Eb. E. 


Proposed Railway under the Lagoon at Venice.—Accor- 
ding to the `“ Journal” of the Royal Society of Arts, it is now 
proposed to connect Venice with the island of Lido by a tunnel 
under the lagoon. This island, a favourite summer resort of 
the Venetians on account of its unrivalled beach and excellent 
sea-bathing, is situated on the Adriatic, about two miles from 
the city. The terminus of the line would be in a central 
position, close to the Piazza di San Marco, and the Riva degli 
Schiavoni, at about 26] ft. below the sea level. The tunnel, 
21 miles in length, would pass in a straight line, under the 
islands of La Giudecca and San Georgio, to the terminus at 
Lido, a spot called the Quattro Fontane. The line and lifts 
would be worked by electricity, and trains could perform the 
journey in five minutes. 
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CORRESPONDENCE. 


armos neni ; 


THE PUBLIC AND THE ELECTRICAL EXHIBITION. - 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I must congratulate you on your ability in fault- 
finding. At the first attempt you have discovered the leak 
where the current 1s running to earth, rendering somewhat 
inefficient a machine which, for the past 10 days, should have 
been working continuously on full load’ without excessive 
temperature rise. | 

To forsake metaphor (which teems with pitfalls for the 
unwary) and to come to ordinary language, the promoters of 
the Olympia Exhibition do not appear sufficiently to have 
differentiated between the two classes to which an electrical 
exhibition must be made to appeal, viz., engineers and the 
general public. The former regard Olympia in the light of a 
glorified showroom where they may see the various examples 
of modern electrical equipment with a minimum of trouble. 
In providing for their wants, the promoters have succeeded. 
Technical visitors, who 12 months ago knew all about the 
Exhibition and where it was being held, have appeared in fair 
numbers, and are satisfied with what they have seen, for 
though there is not anything startlingly new, there is plenty 
of interest and the exhibitor is satisfied in that respect. 

But there has not been the same success as regards the general 
public. Many of the exhibitors wish to appeal to the public, 
quite apart from the technical man, for it is to the public as a 
purchaser that we must look largely in the future if the elec- 
trical industry is to be kept busy. So far, however, the 
attendance of the layman has been very much smaller than 
at the last electrical exhibition at Olympia, which is to be 
regretted, and shows a lack of organisation somewhere. In 
addition, it is to the interest of all classes of exhibitors that 
the public should be attracted to Olvmopia in large numbers. 
The cost of exhibiting is a heavy item at any time, but in 
these days of excessive competition it can ill be afforded by 
many. Therefore, we standholders look to a gocd " gate " to 
help to recoup us for our outlay; but as things are at 

resent, I am afraid we shall be disappointed.—I am, &c., 

London, Oct. 3. | EXHIBITOR. 


INTERNATIONAL COMPETITION IN PRACTICAL TELE- 
GRAPHY AT TURIN. 


As announced in THE ELECTRICIAN, there has been held, in connection 
with the Turin Exhibition, an international competition in practical 
telegraphy, which was open to British telegraphists and others in the 
service of administrations which are members of the Telegraph Union. 
The competition took place from Aug. 22 to 28. The full regulations 
governing the competition were given in THE ELECTRICIAN for Oct. 21, 
1910, and will also be found in “The Electrician " Electrical Trades’ 
Directory and Handhook for 1911, pp. 642-4. 

There were 226 competitors, of whom 114 were employed bv the 
Italian. Telegraph Administration and 112 by foreign departments. 
There were 31 from Austria, 24 from Germany, 15 from France, 8 from 
Spain, 7 from Hungary. 6 from Belgium, 5 from Switzerland. 4 from 
Roumania, 2 each Пот Brazil, Greece, Turkey, Servia and Sweden, 
] from Great Britain and 1 from the South African Union. Among the 
competitors were 9 females (5 Italians, 2 Swedish, 1 French and 1 Aus- 
trian). On Aug. 18 the jury (an international one) assembled, and after 
an address by Comm. €. Greborio, Inspector-General of Italian Posts and 
Telegraphs, it Was decided to leave to a sub-committee, presided over by 
Ing. Mirabelli, certain points raised by the delegates as to the use of 
particular types of instruments, «е. On Aug. 20 the jury approved the 
instructions as to the performance of the tests and also the conclusions 
of the sub-committee as to the apparatus to be employed. On Ang. 21 
the competitors were received at the Turin central telegraph office, which 
was beautifully decorated for the oeeaston. Comm. Greborio weleomed the 
visitors, and Prof. C. Montu delivered an interesting address on telegraphy. 
On the morning of Aug. 22, after the apparatus was tested and found to be 
in good working order, the first test was commenced. 

In the Morse trial there were 117 competitors, 43 of whom were classified 
and 40 received rewards. The winners of the two Grand Prizes were 
Italians—viz.. MM. Schinetti (cup given. Бу the Italian Minister of 
War and 1,000 frs. by the Minister of Posts and Telegraphs) and Padroni 
(cup and 1,000 frs. by the State Railway Administration). Gold medals 
were awarded to the following: ММ. а Agostino (Italy) (and gold 


| current from the Borough Council for power and lighting, and 


watch), Garonimi (Italy) (and 500 frs.), Ironci (Italy) (and 500 frs) 
Malasoma (Italy) (and gold chronometer), Baldaro (Italy) (and 4 fr.) 
Landini (Italy) (and 300 frs.), Woettki (Germany) (and 200 frs.), Statia 
(Italy) (and 200 frs.), Balsamo (Italy) (and 200 fra.), Donot (France) (and 
bronze statuette), Ledrus (Belgium) (and 100 frs.), Dalcero (Italy) (and 
100 frs.), Schuwerack (Germany) (and 109 frs.), Cannas (Italy) (and 
100 frs.). Scaglioni (Italy) (and 100 frs.), Eichholz (Germany) (and bronze 
statuette), Testi (Italy) (and clock), Mdlle. Planck (Sweden) (and 50 frs], 
Bernand (France) and de Rooy (Belgium). In addition, 10 silver and 
8 bronze medals were awarded. 

For the Hughes trial there were 76 competitors, of whom 67 were 
classified and 28 received a reward. Grand Prizes were awarded to 
MM. Martens (of Belgium) (cup given by the Foreign Mimster and 
1,000 frs. by the Minister of Posts and Telegraphs) and Zillig (of Germany) 
(cup given bv Naples Municipal Council and 800 fra. by the Minister of 
Posts and Telegraphs). Gold medals were given to MM. Fleyel (Ger. 
many) (and silver knives and forks), de Rooy (Belgium) (and 500 frs). 
Kubelka (Austria) (and 400 frs.). Bradl (Austria) (and 300 frs.), Schindler 
(Austria) (and 200 frs.), Haussmann (Germany) (and gold watch), Krumm 
(Germany )(and 100 frs.), Pernt (Austria) (and 100 frs.), Hienke (Germany) 
(and 100 frs.), Bontez (Belgium) (and 109 frs.Y, Czinte (Hungary) and 
Boixeda (France). ‘There were also 8 silver and 6 bronze medals. 

In the Baudot test 80 competitors entercd, 76 of whom v:ere classified 
and 22 received awards. Grand Prizes were given to two Frenchmen, 
MM. Chapius (сир and 1.000 frs.) and Maurel (cup and 800 frs.). Gold 
medals were given to MM. Sol (France) (and 500 frs.), Constant (France) 
(and 400 frs.), Rocca (Italy) (and 300 frs.), Berti (Italy) (and gold watch, 
Valente (Italy) (and 200 frs.), Mdlle. Avmar (Italy) (and 100 frs.), Barac- 
chi (Italy) (and 100 fra.) and Pernt (Austria) (and 100 frs.). Six com- 
petitors obtained a silver medal and six a bronze medal each. The prize 
which was reserved for the groups of competitors belonging to the State 
taking part in the tests with three competitors, one for cach system and 
winning a prize in each of them, has been obtained by Italy. It is 
bronze work of art (1m. 50 high on a ‘80m. diameter) by Zanelli. 

There was no competition for the ehampionship prize. as none of the 
competitors obtained prizes in each of the trials. 

It is stated that certain competitors attained a very high speed. largely 
exceeding 1,000 words an hour, both in transmitting and receiving. This 
high speed, however, was obtained at the ex pense of accuracy. for it 
appears that errors made (signals altered, badly made or insufficiently 
spaced) prevented them from reaching the position they hoped to attan. 
With the Hughes apparatus, M. Martens, of Belgium. who was classed 
first with 122 points above his nearest competitor. succeeded in trins 
mitting in one hour, without any trouble and without error, a total of 
1.502 words, the words having an average length of 73 characters and 
12,767 characters or signals being transmitted. 

With the Baudot apparatus tho results were also very good. ard tlie 
winners in the competition attained almost the highest possible points. 

On the evening of the distribution of prizes a banquet was giver. at 
which the organisers, the members of the jury and of the committee. às 
well as the competitors, were present. ‘Tne Minister of Posts ard Tek. 
graphs, Signor Calissano, presided. 


LEGAL INTELLIGENCE. 


Appointment of Electrical Inspectors. 


At Clerkenwell (London) Police Court vesterday (Thursday) Mr. Bros 
resumed the hearing of the application by Mr. C. S. Sayer, of Mest. 
Macdonald, Sayer & Co. (Ltd.), for the appointment of an electrical 
inspector for the St. Pancras District. Applicant's firm was a 
а esp 
had arisen between the parties as to a particular type of fuse which the 
Council desired consumers to adopt. There was no other complint 
against the efficiency of the Council's supply. А good deal of discussit 
arose as to the legal position and as to the authority of the magistrate d 
appoint an electrical inspector. 'i'he application was ultimately adjoutre! 
to enable applicant to obtain legal ad vice. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrictan office, Жо ЫП 
(unless otherwise stated), on receipt of published price, adding 3d. for book* Ж к (ct 
under 3s., and 5 per cent. for books published nett, Add 10 per cent, for abroad or © 
foreign books.) 
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Pp. 356. (London, 1912: Sceley, Service & Co.) 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


BRITISH NOTES. 


Associated Municipal Electrical Engineers (Greater London).— 
At the last meeting the Associstion elected the following officers for 
the yeer 1911-12 :— | 

President; Mr. W. С. P. Tapper (Stepney); Vice-presidents : Messrs. 
Е. A. Bord (Battersea), L. L. Robinson (Hackney) and А. H. Shaw 
(Iford) ; Hon. Treasurer: Mr. G.G. Fel (Hammersmith); Hon. Auditors : 
Messra. J. G. Bruce (Willesden) and E. Calvert (Finchley); Hon. Secre- 
tary: Mr. Norman Staniland, Electricity Works, Hornsey, №; the 
Council is com posed of Messrs. S. W. Baynes (St. Pancras), J. Н. Bowden 
(Poplar), H. H. Couzens (West Нат), С. 8. Davidson (Barnes). А. J. 
Fuller (Fulham). F. Hill (Hammersmith), W. Innes (Poplar), C. Newton 
Russell (Shoreditch), P. E. Rycroft (Heston), E. Sayer (Hampstead). 
A. H. Seabrook (St. Marylebone) and W. C. Ullmann (East Ham). 

By kind permission of the Institution of Electrical Engineers, the 
Association meetings are now held at the new Institution buildings, and 
the dates of the meetings will be fixed in advance.. The Association had 
under consideration at their meeting various matters of interest, includ- 
ing the question of a defensive comb'nation between the power and light 
authorities (including gas companies) in times of general strikes. "Phe 
Association visited the Electrical Exhibition at Olympia on Oct. 4. 


Barrow-in-Furness.— At the monthly meeting of the Corporetion 
on Mondey it wes decided, on the recommendation of fhe Highweys 
& Lighting Committee, to replece existing ges lighting in Abbey-road, 
from the central station to the Furness Abbey trem terminus, ond 
2180 in Roose-roed. from Selthouse Bridge to-the trem terminus. by 
electric lighting. The electric lighting is to be by means of mets! 
filament lamps from spzn-wires fixed between the tram poles on 
cither side of the road. B 

l'ho total lengoh of road over which gas lighting is to b» displaced is 
over two miles, and the number of electric lamps to be erected 162. This 
decision has been arrived at as a result of a prolonged test between the 
two Illluminanta, in which the superiority of electric lighting along the 
roads planted on both sides with trees has been very marked. | 

Extensions of mains at an estimated cost cf about £990 are being 
carried out, in connection with the supply of power to Messrs. Burt, 
Boulton & Haywood’s sawmills at Devonshire Dock, where motors 
aggregating about 165 H.P. are being installed. | 


Bedford.— The new highway depot of the Beds County Council: 


is to be supplied with electrical energy for light end power, and the 
supply moins cre also to be extended to the Isoletion Hospitel. 
A now eoo] bunker hes been erected zt the electricity works. 


Belfast.—An unopposed тачку wes hold on Tuesday into the 


application cf the Corporation for sanction to borrow £10,000 for 
extensions cf the electricity undertaking, including £12,850 for 


plent, £9.560 for mains, £3,100 for feeders, £8.550 for services, and : 
£2.000 for meters, time switches, &2. The city electrical engineer 


(Mr. T. W. Bloxem), supp'ted technies] details. 

Bermondsey.— Friction h»s crisen between the Council end 
London County Council in regard to locns for extensions of the elec- 
tricity undert- king. 

It was reported to the Borough Council on Tuesday that although the 
contracts for additional plant had been let the County Council declined to 
sanction the loan for the purpose. he County Council asked for 
certain information as to the financial position, &c.. of the undertaking, 
but the Borough. Council thinks that London County Council is not en- 
titled to the information. In a recent letter the Comptroller of London 
County Council rep лед that he noted that the Borough Council had 
accepted tenders for the proposed plant and buildings. and he reminded 
it that it was the opinion of the Finance Committee that no liability for 
expenditure which was to be made the subject of a loan should be in- 
curred until the loan sanction was obt ined. 

Reporting upon the position, the Electricity Committee of the Borough 
Council states that they have no alternative. in view of the liability 
having been incurred, but to recommend the amount for payment, and 
in doing so they warn the Council that should the County Council refuse 
their sanction to the loan (£18,563), and an appeal to the L.G. Board fail, 
any liability incurred by the Council in the matter will have to be met out 
of the general fund, probably involving a heavy increase of the rats. 

Birmingham.—The work of laying supply mains in Moseley is 
proceeding apace. 

Mains have been laid and supply is available in several streeta. and 
work is in progress in other thoroughfares. А show-room hits been 
opened in Alcester-road to meet the convenience of residents in Moseley 
and King's Heath, who will be able to sce a display of electric motora, 
lighting fittings, ovens, radiators, hot- plat: s, kettles, irons, &c. "The 


current for the supply of Moseley will be supplied from Summer-lane | electricity works. 


station through the sub-station at Balsall Heath. The Electric Lighting 
Committee have secured a site for a sub-station at Harborne for the 
aneral supply of Harborne, and also to provide a duplicate bulk supply to 
Selly Oak. The question of a sub.station for the supply of King's 
Norton and Yardley is also engaging the attention of the committee. 

А ітатсзг accident took place on the Dudley-road route on Sunday 
night. resulting in the death of one end injuries to 15 passengers. 

One of the late cars from Birmingham to Bearwood was ascending 
Cape-hill, and when half-way up it stopped to pick up several passengers. 
On attempting to re-start the driver found that he could not make any 
progress, and the car began to run back. The brakes were applied. but 
they refused to act, and in a short time the car was running at high speed 
down the steep hill. It came into collision with another car which was 
coming up the hill, and the two were partially telescoped. Some pas- 
sengers jum ped and others were thrown off. The two interlocked cars 
rushed down the incline, and at the bottom ran into a stationary car. 

Col. Yorke will hold an inquiry into th» circumstances of the 
accident to-day (Friday). 

British Electrical & Allied Manufacturers’ Association (Incor- 
porated).— Next meeting of Council at Olympic, W., on 12th inst., zt 
2:30 p.m. ш БИ 

Carluke.— At а public meeting lest week it w^3 decided to petition 
the Clyde Veley Electric Power Co. to extend their mains to the 
district. Greet dissetisfzction is expressed гё the charges made by 
the loe»! gas company. 


ee 


electric lamp3, and the work of substituting electric for роз lightin 
in the rem^inder of the district is making rapid progress. | 

Electric current is supplied by the Reading Electric Supply Co. In 
each of the old linterus two electric globes are being placed, in addition 
to a reflector, and the light thus obtained is much superior to that prv- 
vided by the gas lamps. пле members of the Council estimate tho 
saving in the cost of lighting by electricity at £100 a year. 


 Cheltenham.—Appliestion is to be made to the Bosrd of Trade for 


rt ааннара ра ранни aa a a ete, N O з= 


Orders of 1890-1900 by extending the area of supply to the parishes 
of Leckhempton. Swindon, Prestbury. Bishop's Cleeve, Southsm, 
Broekhempton, Woodmencote. Badgeworth, Shurrington end 
Up Hatherley. j | Ж. 


electric] exhibition in November. sre to be suvplied with electrics} 
energy ct Idd. per unit for exhibition purposes. | 

Ellesmere Port.—The Urb2n Council hsve unanimously resolved 
| to гору for г provisional electric lighting order. A special com- 
mittee has been appointed to deal with electricity supply. 

- Fleetwood. —The L. & Y. Reilwey Co. has asked for a reduction in 
the price of electrical energy supplied by the Council. 

About four years ago the Company agreed to pay 3d. per unit for 
lighting and 14d. for power, but the units consumed have risen from 
41,376 to 114,957. Owing to the unsettled state of the coal trade and 
the possibility of an increase in price, the Council have decided not to 
grant an immediate reduction, but if the cost of eoal does not increase 
a rebate will be granted of Id. per unit for power and 4d. for light between 
Sept. 30 and March 31. | 

Fulham (London).—A new cos! bunker, with & capacity of approxi- 
me.tely 1.000 tons, is to be erected at the electricity works. 


of the various officers of their department. Mr. W. M. Rogerson has 
been relieved of his appointment es general manager of the tramweys, 
so that. on account of developments in prospect, he will be able to 
give his whole time to his other work as electricel engineer. Mr. 
Ceird end Mr. Galloway, treffic superintendent and tramways engi- 
neer respectively, have been selected сз dual managers of the tram- 
we ys in his steed. 

Heston and Isleworth.—Experiments are being made in the light- 
ing of High-street with Jendus arc lamps. 

Hornsey.—On Tuesday an unopposed enquiry was held into the 
“pplicstion of the Council for sanction to borrow £500 for the pur- 
chase of lend for extensions of the electricity works. 

Hospital Lighting.— Bedford Council have decided to wire the 
isolation hospit^ls. 

Crossley Hospital (Mirfield) is to be wired. and electric ourrent 
will be supplied by Mirfield Council by overhead wires. 


their gasworks ; siso the Council are ascertaining the cost of erecting 


Caversham.—Over 100 of the street Inmp3 are now converted to | 


г provisional order smending the Cheltenham Electric Lighting: 


Eastbourne.— Messrs. В. Н. & J. Pearson, who are organising 22 . 


 Halifax.—The Tremweys Committee have reorganised the duties | 


Johnstone.—The Council ere considering the question of extending 


= 


1018 THE ELECTRICIAN, OCTOBER 6, 1911. 


ELECTRICITY SUPPLY TABLES AND DATA. 


. This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Trámways 


`1п the United Kingdom, the Colonies, and some important places 


abroad, is now ready, and can be obtained complete in handy book 


‘form, price 65. 6d. post free, or on very hard paper for rough ог 


eonstant use, price 8s. 6d. post free. А complete Index is included. 


| Kingsbury (London).—.At the lest meeting of the Council the 
chairman (Mr. J. Diez) announced thet a supply of electricity was 


now availble in the district. | 

The North Metropolitan Electric Power Supply Co. had, he said, built 
a substation in the parish, and in h's opinion and in the op nion ef many 
exports, electricity was th* best fc рейв: г publie or privat? l'rhting ard 


power. He hoped that Hendon Courcil would se their vay to ГЕРЕ up 


the west side of the Ndeware-road, beg pbnirg at the northern boundary, 
nl along Collindale ard West. Hendon, the Brooliway. Саска, 
Cricklewood-line, Child's Hill. and even to introduce it within the y hol? 
of their principal district. including Golders Green ard the Garden 
Suburb, If they did that it would be more efficient ard Cheaper in the 
long run than the incandescent yas mantles, the clctizeity birg more 
reliable and possessing greater illuminatieg power. He also stated that 
their electric lamps in Kingsbury and on the Kingsbury side of Edgware- 
road cost less than the incandescent gas lamps in Hendon area. 
L.C.C. Tramways.—London County Council have applied to the 
City Corporation for consent to the construction of a tramway in 
Bishopsgate as far as Middlesex-street. and from Charles-street to a 
point near Ludgate-cireus,via Farringdon-road and Farringdon-street. 
Stepney Council decided on Wednesday to oppose the proposal of the 


-County Conneil to reconstruct the present horse tramways from West 


India Docks to Victoria Park on the overhead system. 

Manchester Smoke Abatement Exhibition.— Everything points 
to a success for this exhibition. Apart from the good work of the 
organisers, the fact that the exhibition will be held in a district 
where the need for smoke abatement is pressing. and et the time of 
year when the evil effects of a smoky atmosphere are most appa- 
rent, coupled with the movement for cleaner cities, will help mate- 
rially in securing the attendance of Jarge numbers of factory and 
works managers and also of the general public. The exhibition 
will be held in the City Hall, Manchester, from Nov. 10 to 25 next. 


Newport (Mon.).—At a private meeting of the Electricity and 
Tramways Committee on Monday it was decided to recommend the 
Council to appoint a general manager to take supreme control of the 
tramways undertaking. Mr. Collings Bishop to retain the position of 
electrical engineer. ‘The committee did not fix the remuneration for 
the new manager, but some members said they were desirous of 
getting a first-class man, and £1,000 per annum was mentioned. 


Poplar and Stepney Electricity Supply Agreement.— Poplar (Lon- 
don) Council have approved the following heads of an agreement 
with regard to reciprocal and stand-by supplies of electricity between 
the two councils ; — 

(1) Stepney to atford supply to Poplar under the present agreement, 
pending Poplar extensions, to the year 1913; (2) Poplar to afford supply 
to Stepney from 2913 to 1917, or until such time as the maximum 
demand of Stepney reaches, вау 7,270 kw, ; (3) Stepney not to complete 
extensions until 1916 at the earliest date, or until the aforesaid demand 
of 7,270 kw. is reached; (4) after the period of supply by Poplar to 
Stepney, Poplar to be under obligation to take from Stepney equal bulk 
supply as Stepney has taken from Poplar, before Poplar makes further 
extension, Stepney, however, to have preference of extension at such 
time; (5) three weeks” supply of coal, based on winter consumption, to 
be kept by each party immediately at hand. 

The Electricity Committee, reporting on the agreement to the last 
meeting of the Council, stated that the proposals would involve the 
laving down in 1913. at an approximate cost of £20,000. of a further 
3,000 kw. generating set Jor the accommodation of which provision had 
been made in the scheme for extending the station buildings. Et would 
be necessary te provide mechanical means of unloading and conveying 
coal, in order to safeguard the coal supply as well as to reduce the cost 
of handling, and they recommended that Poplar should provide stand-by 
for Stepney unt] 1917. | 

Р.О. Wages.—Last week the Postmaster-General (Mr. H. Samuel) 
received a deputation from the National Joint Committee of Postal 
and Telegraph Associations. 

Mr. W. Davis, chairman of the Association, suid the deputation repre- 
sented 70.000 organised employes of the Post Office service, who were 
unanimous in their demand for a Select Committee of the House of Com- 
mons to consider their grievances. The result of the interpretations 
placed upon the findings of the Hobhous? Committee by the Department 
had been to embitter the Post Office servants. Tne engineer linesmen 
and stores employés complained of long hours, low pay and the prepen- 
derating percentage of unestablished force. 

Мг. Камень, in reply, said that he had declined requests from various 
Associations to reopen on his authority the main scales of Post Office 


wages laid down by the Hobhouse Committee : but they came now with 
a different request—namely, that the Government should invite the 
House of Commons to appoint another Select Committee to review the 
decisions arrived at by the Hobhonse Committee. He himself was not 
opposed to another Committee of the House of Commons enquiring 
generally into the conditions of Post Office service, but it was a question 
of what interval should be allowed to elapse between the holding of one 
enquiry and the holding of another. He could not give a definite reply, 
either affirmative or negative. to their request at that moment without 


|. consultation with his colleagues. 


Rail-lcss Trolley Traction.— Filing other means of c^mmunuie tion 
between Southell end Twickenhom vis Hounslow, it hes been 
decided by Heston and Isleworth Council ta include in their general 
bill cl-uses to confer powers to equip routes on the rail-less trolley 
хүғіет. | 

St. Helens Corporetion heve appointed а committee to repon 
проп the question of utilising the roil-less trolley system for pro. 
jected extensions of the loc»! trmweya. 

Dundee Council have decided to equip the Clepington-road route 
on the reil-less trolley system. 

fy ` ‘ Р + 1 

The Tramways Committee are to consider the question of the 
existing tramwey slong Crenbrook-road or the equipment of the 
route on the reil-less trolley sy-tem. 

Tne Northampton ‘Tramway Committee have instructed their min 
ager (Mr. J. Gottschalk) to report as to the working of the Leeds and 
Bradford ex pariments in rail-less trolley traction. 

Rotherham Corporation have ordered the Maltby route to be equippad 
on the rail-less system. 

The deputation recently appointed by Edinburgh Council to visit 
Leeds and Bradford rail-less systems of traction in those towns have 
issued their report, which states that the extended trial of the 
system has now confirmed the favourcble opinion formed in July 
last as to the reliahiilty. simplicity and economy of the svstem. 

The report furtherstates that the road formation over which the present 
equipment at Bradtord operates is partly paved with granite setts, but for 
the greater part of the road is ordinary macadam. No special treatment was 
given to the road, and the deputation could trace no evidence of any 
extraordinary wear upon the road. It was not anticipated that the sur- 
face would suffer from the running of the trolley саг, Electrie current 
vas supplied by the Corporation at Id. per unit; and the current used in 
the driving of the car was about 0-95 unit per car-mile, about one-half the 
current used on an cleetrie tramear. "fhe capital cost of И miles had 
been at the rate of £1.734 per mile, the two cars costing £700 cach. The 
deputation did not experience any discomfort from vibration, The 
manager of the Bradford tramways puts the cost of operating at less than 
5'd. per car-mile. ` 

At Leeds the new line was opened in the middle of June last. It com- 
mences right in the centre of the city, and proceeds thence in a radial 
direction for a distance of four miles (one mile along a busy street crowded 
with vehicular traffic) until it reaches the Farnley outskirts. So far, the 
experience of Leeds Corporation in the working of the new line had been 
in every way encouraging. There had been no interruption in the work- 
ing of the line, and there had been no accidents, notwithstanding the con- 
gestion of the traffic on portions of the route. The surface of the road 
over which the cars run is paved partly with wood and partly with 
granite within the city, whilst in the outskirts it is ordinary macadam 
formation. The running of the car is smooth and unattended by any 
abnormal vibration. The capital cost of the four miles ronte on the new 
System was £1.246 per mile, and the cost of the cars to hold about 23 
passengers £700 per саг. The actual revenue per car-mile in Leeds i 
МКЧ... and the total operating costs 514. рег ear-mile (exclusive of 
interest and redemption of capital). | 

In summarising the information obtained, the Edinburgh deputation 
thought it right to say that, notwithstanding that the system had only been 
on trial for а comparatively short period in this ‘country. they had 
formed the opinion that that method of conveyance was capable of satisfy- 
ing the requirements of many districts in and around Edinburgh. not 
already provided with publie transit. in a practical and economica 
manner. It offered the great. inducement of being able to provide an 
excellent service at a minimum eost, enabling routes to be equipped that 
might under other systems prove quite unprofitable. Phe папер 
advantages compared with overhead trolley tramways were the reduced 
cost of equipment (being not more than one-seventh part of the eost af 
constructing and equipping the overhead tramway), a saving in maim- 
tenance of permanent way, and the reduced. costs of operating, The 
pre-eminence of the trolley car in comparison with the metor ‘bus, on 
the other hand, was proved by the easy running. its freedom from smoke 
or odour, the reduced vibration of the car in motion. and its freedom 
from shock in starting and stopping, and, above all, its reliability. 
Therefore, they consider it eminently suitable for new districts which 
cannot be expected to provide a profit upon the capital coat of tramway 
Whilst providing for the development of new districts, the system might 
be readily transformed into, and completed, as a regular overhead tram- 
way. should the traffic increase so ак to exceed the relatively limited 
capacity of the trolley саг. At what stage the transition from the ral- 
less to the completed tramway should take place was a matter to be deter 
mined by experience still to be acquired, by the development of is 
conditions of trade, and by the amount of traffic which the system was 
capable of overtaking. Further, the alleged objection to tramway lines 
along suburban roads was done away with; because the roads were kt 
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J| BAMBERS 
NON- ENCRUSTING 
ron PRIMARY TINGS” 

“EYRE” 
ANTI- F RICTION 
vos METALS 


GALLERY 263. 


Do not fail to visit our Stand and 
obtain full particulars of above. 


SOLE MANUFACTURERS: 


THE EYRE SMELTING CO., LTD. 


ALAN в. KING & c0., Ltd., Fir Victoria Street, Weosiminster. 


Telephone Ne.: 5870 WESTMINSTER. 
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TO ATTRACT ATTENTION 


toward shop windows in which goods are displayed is one of the 
most important considerations of any retail business. This is 
generally recognised by most traders, it is uppermost in their 
minds and therefore provides а ground ready planted for the 
contractor to reap the profits. The electrical contractor who 
specialises in efficiency in shop window lighting is likely to find 
it one of the most productive departments in his business. The 
lady in the picture has possibly her owa methods of attraction 
which cannot be generally applied to ordinarv business methods, 
but there is one underlying principle which may be applied to 
any scheme of attracting customers, and that is proper lighting 
of shop windows both inside and out. 

The introduction of the metallic filament lamp has both 
cheapened and simplified this task. For outside lighting they 
obviate all the maintenance troubles which have been an 
obstacle in the adoption of arc lamps, yet the very large 
extent to which this class of lighting unit has been adopted 
13 ample illustration of the desire which the average trader 
possesses for the proper illumination of the goods which he 
has to show. 


One of the firms who seem to have appreciated the oppor- ^ 


tunity thus afforded the contractor for developing his business 
in this direction is Simplex Conduits Limited, who have ren- 
dered sterling assistance bv placing on the market a very 
adequate range of fittings for lighting both the inside and 
outside of shops. The large and up-to-date factory which 


the Company have established in Birmingham enables them to . 


turn out those designs which are best calculated to fulfil re- 
quirements under both the headings of appearance and cost. 
Considering first the question of lighting the outside of the 
window, the Company are prepared to and’ do manufacture 
in large quantities, everything from the simple bracket which 
carries a reflector and lamp so placed as to divert the light on 
to the goods in the window, to the more elaborate form of 
lantern for carrying either one large metal filament lamp or 
a cluster of small ones. With regard to the latter it must 
be apparent that it is possible for there to be considerable 


divergence in the price at which they can be manufactured. 
In order to satisfy this proviso, the Company make half-a- 
dozen patterns at half-a-dozen different prices. For example, 
in the illustration below there is shown the Outside Lantern 
reduced to its simplest element, i.e., the- canopy reflector 
plate which also takes the lampholder, and a suitable enclos- 
ing globe, again so arranged by means of half obscuring 
which diverts the majority of the light into the window. This 
type is retailed at 12s., a figure calculated to satisfy even the 
most extreme requirements on account of price. On the other 
hand, where a somewhat more elaborate fixture is desired, of 
heavier construction and possessing other virtues in the way of 
being weatherproof, a second design is illustrated, which, how- 
ever, even considering these advantages, is not exhorbitant in 
cost; both of these types of lanterns will take one 100 c.p. or 
three or four 50 c.p. metal filament lamps. They are both in- 
tended for use on a suitable form of bracket arm protecting 
them from the shop window. These bracket arms can very 
well be manufactured out of Simplex solid drawn tube and 
where any embellishments are desired they can be added in the 
form of scrolls at a slight extra price. 

It is on the question of the interior lighting of shop windows 
that the Simplex Company have developed upon most exten- 
rive lines, and it is in this direction that they are in an ideal 
position to render their customers best service, recognising the 
special facilities which they have at their disposal at the works 
and in the experience of their workers and designers. 

It is an accepted fact that a shop window must be lighted; 
obviously it is all to the advantage of the user if the means of 
lighting can be combined with some form of advertisement. It 
may be said at once that a Simplex Window Sign fills this bill. 
An illustration is given of a typical example, which however, 


. сап do no more than convey an idea as to the principles in- 


volved. It is sufficient to point out that these signs can be 
made up to any requirements in any size, in all metals, at all 
prices. This type of sign is becoming more popular as its ad- 
vantages become better appreciated ; the wording on the sign 
can be arranged to act as a name plate or an advertisement, or 
as а means of attracting attention to some particular line of 
goods displayed. It is possible to arrange the siga so that the 
lettering can be regularly changed from time to time as may b? 
desired by the character of the business. The sign is of course 
illuminated by lamps placed behind. А reflector is also put 
behind the siga in such а manner as to throw the light dowa- 
ward on to the goods displayed. The exact manner of apply- 
ing the back reflector depends upon the way in which the sign 
is required to be used and the size and dimension of the windows. 
but the experience of the Company ‘n the manufacture of these 
signs 13 such as to justify their relieving their customers of all 
anxiety in the matter. It is merely necessary to submit a 
rough sketch of the sign required with particulars of the window 
and as to how the sign is to be placed, the rest of the details can 
with confidence be left in the Companv's hands. It 1s as well 
perhaps to mention that the Company have several typical 
examples which cannot fail to attract the attention of visitors 
to the Exhibition at their 


STAND Nos. 148 and 163. 


( 
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free from rails, and Из overhead equipment was so unobtrusive that one 
speedily became unaware of its presence. The deputation direct special 
attention to the policy adopted at Bradford of creating a cireular route, 
bearing such similarity, as Bradford did, to the radial routes of the 
Edinburgh system, stretching out from a common centre in diverse 
directions, but quite unconnected at or near to the extremities, the 
object in view being the uniting of those divergent routes by a new 
circular route. 

Tne deputation, contining themselves to the terms of their reference, do 
not suggest any specific route or roads suitable for the introduction of the 
rail-less system into Edinburgh, but there are many suburban streets and 
roads within the city boundary where the system would be eminently 
suitable. 

The report contains sever: al photographs of street scenes in Leeds and 
Bradford in connection with the working of the system. 

In reply to а question, the chairman of the Leeds Tramways Com- 
mittee (Ald. Tetley) stated at the Council meeting on Wednesday the 
total capital eost of the rail-less system of traction had been £7,600, the 
amount set aside for interest and sinking fund would be £690, and the 
average receipts per car-mile were 8-34. A period of three months was 
quite an insufficient time for any reliable information on the question of 
profit to have been obtained. 

Dronfield Urban Council have applied to Derbyshire County Council 
for the approval of a system of rail-less trams between Sheflield and 
Dronfield, but the County Council have asked for further particulars. 


Reigate.—The Council have received sanction to the following 
loans for electricity supply :— 

£1,292 to defray excess expenditure on transformers, services and 
armoured mains (for 13 years), £530 for excess expenditure on mains in 
conduits (23 years), £142 for excess expenditure on meters (three years), 
£4,859 for new engines, switchboard, «е. (17 years) and £1,118 for 
prospective expenditure on mains, services and transformers (15 years). 

Application has been made to the L.G. Board for authority to defray 
the £423. 4s. 10d. dedncted from the sanction for the new switchboard, 
out of renewals and contingencies fund account, "Гао sum of £36. 4s. for 
sundries in connection with house services, &с.. deducted from the sanc- 
tion for extensions already carried out, will be defrayed out of the same 
account. In future a separate account w ill be kept of the expenditure 
under each sanction for loans. 


Rotherham.— Sanction h«s been received to the following loans for 
tramwey purposes :— 

Land at Rawmarsh-road, £327 (repayable 60 years) ; buildings, £550 
(2) years); machinery, £6,287 (16 нЕ cables, £14,780 (25 years) ; 
total, £21.044. 

Tne Broom tramway rout» is t» be extended to the borough boundary, 
and the Dalton line to Tarybergh. 


Salford.—Mr. C. D. Taite hes been retained by the Council, at о fee 
of 50 guineas, to report upon the propose] to instel an additional 
turbo-venerator. &oc. 


Southborough (Kent).— The Council will apply for a provisione! 
electric lighting order. 


Southwark.—' Tho Eb cirie Lighting Committee hove hed under 
considers tien o горсть from the. borough. electrice! engincer (Mr. 
D. M. Kinchorn) on the hiring out of motors. 

Mr. Kinga ra states that the system appears to appoal t» a large num- 
her of consumers, ard there was a probability of its boing largely ex- 
tended in the future. At present the practice of th» Council was to 
depreciate are lamps and other apparatus on the basis cf a life of five 
years, which worked satisfactorily for such appaat is, as fittings, lampe, 
radiators, Ке. w nich were always being superseded by im proved apparatus. 
The case was different with motors, the useful life being nct less than 15 
years, and it was not possible to obtain for hire from the consumer a sum 
sufficient to cover do Ipr»ciation and maintenance at that rate, so that, 
with every probability of the hire system increasing, there would be a 
serous deficit to be met on the hire account for at least five усаг» unless 
the period was extended. ‘rae usual rate for hire was 10 to 12} per cent. 
on the cost of the motor, and Mr. Kinghorn suggested that the cost should 
be written off in 10 years. thus making the scheme self-supporting. ‘Tne 
committee have decided to extend the time from 5 to 10 years. 


Stepney (London).— Tho Electricity Committee have expended the 
£500 edveneed to them for wiring castomers’ premises on the hire 
purchase system, end another sum of £500 has been voted for the 
same purpose,  £2.500 is also to be expended on meters, е. 


Stoke-on-Trent.—The Electricity Committee report that the aggre 
gate emount of the eccepted tenders in connection with the new 
electricity works is s bout £55.000. made up gs follows :— 

Jas. Howden & Co., turbo-generatora, £8,905; British Westinghouse 
Co... rotary. converters, £5,800. transformers, £384, and switchgear, 
£6651; Bruce Peebles & Co., motor converters, £2,250, and motor- 
и en ore (D.C.), £225: Siemens Bros. Dynamo Works, motor genera- 
tors, £2,3825 ; Callender’s Са & Pd nr Co.. mains and cables, 
£13.003.. 105. 10d. ; Stirling Boiler Co., boilers, £5,040: Davenport 
Engine бо, cooling towers, &1.053: Grants (Ltd.), Burslem, buildings, 
#015. and power houso buildings, 5,745; J. Meiklejohn, Stoke, buildings, 
£035: Acton & Co., steam pipes, &e., £1,128. 129. ; New Conveyor Co., 
coal bunkers, «е. £])426: G. & J. Weir, steam (sed pump. £113; D.P. 
Battery Co., уга battery, £901; Herbert Morris & Bastert, 15. ton 
Crane, £229; British Westinghouse Co., electric feed pump, £180. 


iš Submarine Telegraph Cable Capacities.—Mr. Gilbert Rosenbusch 
(who presumably writes as an expert), in the course of a letter appear- 
ing in ** The Times " for Oct. 4, writes as follows :— 

For years transmitting and receiving instruments have been available 
having a speed immeasurably greater than that of the cables on which 
they operate. It must be evident, therefore, that if some form of cable 
were available which would have a greater speed of transmission than 
those at present in use, the laying of such a cable would be justified, as the 
far lower rate per message possible would force the cable Com panies to 
meet this competition. 

The inherent peculiarity of existing submarine cables, known as da 

capacity, has been the stumbling-block, and for many years the engineers 
of the cable companies have pooh-poohed the idea of counteracting this 
by eleetrie inductance., 

Were a cable so constructed that these electric difficulties were over- 
come, not only would a much greater speed be possible, but telephoning 
across the Atlantie might be practicable. "lhis latter feature is of par- 
ticular interest at this juncture, owing to the impending nationalisation 
of the telephone system in this country. —GILBERT RosrEN BUSCH. 

Another writer in ** The Times." described as “ An Engineering 
Correspondent," writes on practically the seme subject. and with 

almost the seme absence of knowledge of what has been done of late 
in connection with submarine telegranh cables. The editor of 
“ Тһе Times," in commenting upon this latter correspondent's 
letter, makes the rem»rks following :— 

Jhe above correspondent appears to have overlooked the fact that 
the suggestion to compensate the effect of capacity by adding inductance 
is due to Mr. Oliver Heaviside the correspondent referred. to credita 
Prof. Cuntz, of America, with this discovery’. He has also omitted to 
mention that the idea of continuous “ loading," as opposed to “ loading ” 
by coils. has long been known, and that it has been successfully applied 


іп the case of several telephone cables. Further, it is necessary to ob- 


serve that the statement | by this correspondent! that “ the speed of this 
(Cuntz) cable is at least tive times that of existing cables " must be 
accepted with the utmost reserve. It possibly relates to a laboratory 
test. but it is obviously incorrect as applied to an Atlantic cable. 

We шоу add that, taken in conjunction with Mr. Rosenbusch’'s 
letter, it is clear that the schoolmaster is sbroad. Mr. Rosenbusch 
evidently hes a poor opinion of the capacity of the consulting and chief 
engineers of the csble companies. Those who are more intimately 
acquainted with the subject do not altogether share his views. 


Teignmouth.—The Council zre to consider in committee an epplica- 
tion by Dr. J. W. Purves for their assent to a proposed application 
for èn electric lighting order. 


The Telephone Purchase.—The ''Deily Mail” stetes that the 
priced inventory (which our contemporary describes as © the greatest 
sele catalogue ever compiled ") of the trade assets of the National 
Telephone Co. is nearing completion. We are told that this is the 
work of 650 experts. According to this estimate the total amount 
the Post Office will require to hand over to the company is between 
£14,000.000 end &15,000.000. We have no means of checking these 
stupendous figures. 


Walthamstow.—The Council will mezintain and repair electric 
light installetions et the various schools at actual cost plus 5 per 
cent. for establishment chorges. 

Sanction has been rece‘ved to the borrow'ng of £6,634 for fecd г 
cablos and spire stoneware conduits. 


West Hartlepool.— The Council further cyasidered ол Fridey the 
proposal to purchase the local tremways. 

Tne Tramways Committee recommended the purchase of the section 
of the Hartlepool line within the West Hartlepool borough boundary : 
and also recommended the Conneil to obtain the necessary powers for 
working the line as well as the Park and Foggy Furze lines. and for con- 
structing certain additional lengths of routes. 

Mr. Martin moved, as an amendment, that the Council nevotiate with 
the tramway company with a view to the company accepting an ex- 

tended lease of 42 years. He declared that the Corporation eonld not 
carry out the sc heme of munieipalisation under £120.000.— Tramways 
(he said) never had paid, and never would pay in that district. 

Ultimately the amendment was defeated, and the recommendations of 

the committee adopted. 


Worksop.—St. Cuthbert's College is to be wired, and electric 
current will be supplied by the Council, 


Worthing.—Sanction hss been received to a loan of £4,532 for the 
extension of the electricity station, buildings and plant. 


G.E.C. Athletic Club.—The G.E.C. ethletic club opened. their 
football season on Saturday lost on their new ground at. Willesden 
with a stirring роте between head oflice (Osram F.C.) and Qucen- 
hithe branch (Magnet F.C.). 

The game was a very fast опе, and after a hard fight the result was a 
win for the Osram team by 3 goals to 2. ‘he secretary would be pleased 
to hear from any club connected with the industry with a view to fixing 
up matches for the coming season. 
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COLONIAL AND FOREIGN NOTES. | 


Australasia.— The “ Australian Mining Standard " says a satis- 
factory »greement has been arrived at between Shepparton (Victoria) 
Water Trust and Shepperton District Council for a joint pumping 
and electricity scheme. Mr. Crossle (of F. A. McCarty & Co., Mel- 
bourne) has compiled a list of 60 intending consumers. mostly 
occupiers of large stores and shops, The District Council will erect 
the works end supply current to the Water Trust. The total отме] 
revenue 15 estimated zt £2.240 and the gross profit at £825. 

Amongst his criticisms of the Sydney telephone system. Mr. H. W. 
Ramsay Sharp. who was appointed to enquire into the efficiency or oth: r- 
wise of the service, savs the electrical engineers have too much routine 
work, with the result Chat important technical matters cannot receive 
proper attontion, ard the salaries of some of the officials are out of pro- 
portion to their responsibilities; for instinee, che salary of the chief elec. 
trical engineer of the Commonwealth is only £750 (£50 more than he 
received when Stote engineer of Queensland), and that of the telephone 
mechanician, Sydney, with a statf of 200 permanent and an average of 
500 temporary men under hun. is 4252. Mr. Sharp further states that 
the majority of switchboards at branch exchanges ай the present central 
switchboard are out of date. ard reeommends that sufficient. additional 
junctions, В positions apd order wires be promptly installed, that every 
branch exchange with over 500 subscribers be fitted with multiple switch. 
boards, and that the erection of new switchboards be hastened by the 
employment of larger erecting зай. Bu 

Canada. --The U.S. Consul at Winnipeg. вул the City of Winnipeg 
will be prepared within è few months to sell electrics} energy. 

Tne great plant at Point du Bois; costing £450,002, and capable of 
generating 100.000. Hee. is nearing completion. While the city is con- 
templating purchasing the street car system, it may also arrange to take 
aver the power рат of the street railway company. which supplies power 
forthe railway. and clectricity for private lighting and for power. Tae rates 
for power at present: 6 cents por unit up t» 00 i.p. ; 4 cents from 50 to 
Jovane., and 3 cents over 102 н.ь. Current for pivat? Kenting: costs 10 
eonts per unit and for cooking Beents, Public ligating costs 11 cents per 
are lamp per night, the total cost in 1910 Using 842.077. 

International Rubber Exhibition.—Mr. А. М. Manders, orgenising 
manger of the Rubber and Allied Trades Exhibition recently held 
in London, states thet 2 rubber exhibition will be held in New York 
in September, 1912. 

Italy.—' The Sor. Anon. di Tramvie Elettriche Briantce hs:0*t»ined 
à concession for construction ead workiag of вл electric tremway 
from Medis tò Сына. The Sos. Anon. рег le Tremvis, Elettrics 
Luess-Percis-Monsummen1) © Goneession for construction aad 
working of 23 electric tramwey from Luca to Magziano. 

Peru.— The Soe. Electrice» del Cuze» (Ltdo.). the board of which 
is composed of Alyuipa business men, Низ been formed to supply 
electric light end power in Cuzeo..— It is proposed to use water power 
from Leke Chincheros or from the river Vile siot for generating 
electrics} energy. | 

South Africa.-—The report of the Rhodesia Chamber of Mines for 
1910 st»te3s thet the imoorts into Southern. Rhodesis included : 
Косте | mechinery. £11.822; mining machinery, £182,502 ; 
electrics} пегі, €11.661 ; 0 msnufasctures of iron. sad steel, 
£39,023 ; detonstora and fuses, £18,995. 

Sweden.—.\n eleetri¢ power stetion Js being constructed at 
Elfkarleby. end temporery plant is expected to be working by 
December, 

Switzerland.—M. А. Pelaz, of Lausanne, has secured on 80 years’ 
eoneession for the construction end working of a rack and pinion 
electric railway from Villers-Chesicres to Bretaye, at an estimated 
cepital cust of £34000. 

The Telephone in War Time.—For the first time since its introdue- 
tion, we think. effective control of the telephone has been organised. 
Haly, in connection with the political troubles which have arisen 
between that country and Turkey on the Tripoli question, has suc- 
ceeded in etlectively ^ bonneting ^ both the telegraph and the tele- 
phone. 30 far аз concerns the leaking out of any news concerning the 
mobilisation of the Italien fleet and army during the pst week or two 
is concerned. The efficiency of. the Italian wireless. telegraph 
avrengements is sald to have been of materiz! assistance т this eon- 
nection, The Tttlans pride themselves upon the completeness. of 
their wireless telegraphic equipments, thanks to Signor Marconi. 

Wireless Telegraph Notes. --It is stated that a still further extension 
of the wireless telegra oh station at the Eiffel Tower. Peris, has been 
decided upon, In 1910 large extensions were made, and these have 

pointed the wey to 2 stil] further enlargement of the powers of the 
station. "he. Times © of Oct. 4 gives the following &dditional 
information on this subject :— 

The existing installation consists of three sections, placed in an under. 
ground depot on the Champ de Мага. "Fue first of thos +. which employs 
solitary sparks at 10 kw.. is an early system, now uscd only for short 
distances: the second. which emits discharges at 40 kw., serves for long- 
distance purposes ; and the third is adapted for the use of musical 
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vibrations at 10 kw. his last method has proved excellent in practice, 
and it is the one which is to be increased in power. The musical dis. 
charge has been fonnd, even with the present limited conditions, to attain 
a wide range of action, and to enable messages to be transmitted at times 
when the state of the atmosphere induces electrie perturbations which 
paralyse the emission of isolated. sparks. The plant is now sending 
telegrams to a distance of 3,109 miles. The new station, which is to be 
put in hard at once, will have 225 н.р. available. The current will b 
provided by a Diesel m :tor, which will drive an alternator on the Bethe. 
ned system at 500 volts, with 1.000 periods, and the station will serve as 
the starting point for a vast network of wireless telegraphy. destined to 
Ink up the French colonial possessions with the metropolis. The 
Minister for the Colonics has propounded a scheme which will involve 
the eration of at least 16 high-power stations, and this project vall be 
eased eut if the inst lition on the Eiffel Tower proves to bo satisfactory, 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The directors of the GREAT WESTERN КАПМАУХ Co. invite tender 
for one year’s supply of telegraph instruments, telegraph apperems 
(inzuletors., &е.), electrical wires end ел моч, telegraph ironwork ond 
tools, telegre ph тул НҢ оез, electric light carbons, glosa. acids, dil. 
paints. lesther. iudisrubbor goods, zine, antimony. brass, tin pletes. 
iron and steel wire, sundries. Кс. (tenders by 10 a.m. Oct. 10) ; also for 
three years’ supply of baskets, waste, brasswork for carriages, &c.. 
locks. ironmongery, tools. varnish. «е. (tenders by 10 a.m. Nov. Л 
Specifie»tions and forms of tender (on and after Oct. 23 in the ease d 
the second group) from the Stores Superintendent. Swindon. Tenders 
to the secretary, Мг. А. E. Bolter, Paddington Station, London. Nee 
also an advertisement. 

Tenders are invited up to Nov. 15 for supply of magneto switdr 
boards, millammeters, relays, repeaters, copper wire and an clectne 
motor to the Postmester-General’s Depertment in Norru Ars- 
TRALIA, and up to No. 28 for the supply of ebonite ear- pieces, емеш 
graphs and brown stoneware insulators to the Postmester-Generals 
Department in Victoria. Speciticee tions, forms of tender. &c.. from 
the Commonwealth Offices, 73, Victoria-street, London, S.W. № 
also advertisements. 


HAMMERSMITH (London) Borough Council invite tenders for the 
suoply of various e.c. end d.e. motors. Specificstions. form of 
tender. &c., from the borough electrics! engincer. Mr. G. G. Bell. 85. 
Fulhosm Pelace-rosd. London, W. Tenders tà the town clerk. Mr. 
H. Thompson, by 4 p.m. of Wednesday, Oct. И. See also an edver- 
tisement. 

GRIMSBY Corporation invite tenders for supply of papor-insulated 
lead-covered esb!es, house fuse and main service boxes, Species 
tions and forms of tenter from the borough cleetrie y! engineer. Mr. 
W. A. Vignoles, MELEE. Tenders must b» in bz first post Oct. 16, 

The Tromwaya ond Electricity Committee of BELFAST Corporetion 
invite tenders for the supply of 2,000 amoere swite элт apparatus, 
field regulating rheostat end change-over switeh, Specification and 
form of contract from the city electric М engineer, Mr. T. W. Bloxam. 
Kast Bridge-strect, Belfast. Tenders to the town clerk, Mr. В. 
Meyer. by 10 a.m. Oct. 9. 

Tenders are invited up to Nov. 22 for the supply of cable to the 
Postmaster-General’s Department in QUEENSLAND: and up to Nov. 
15 for the supply of telephone cords and earpieces to the Рохат ter 
General's. Department in остин AUSTRALIA, Tender forms. ХС. 
from the Commonwealth Offices, 72, Victoris-street, Londoa. S.W. 
See also advertisements. | | 

Tenders are invited up to Dec. 20 for the supply of one branching 
multiple magneto switchboard at Broken Hill to the Postmaster 
General's Department in New бостн Wares. Tender form: and 
specification from the Commonwealth Offices, 72, Vietoria-street, 
London, S.W. See an advertisement. 

Tenders are invited up to Nov. 21 for supply of one automatic of 
semi-automatic switchboard and equipment to the Postmaster 
General's Department in WESTERN AvsTRALIA. Tender form: and 
specifications may be obtained at the Commonwealth Offices, 12. 
Vietoria-strect, London, S. W. | See an advertisement. 

Гохрох County Council require tenders by 11 a.m. Oct, 24 for 
supply of hand-power overhead erane, h.t. and 1.6. ¢vbles and switeh- 
gear. &c., rotary converters and static transformers, for sub-stations 
Specifications, &с., from the Clerk. 

HacKNEY (London) Borough Council require tenders by 7 pm 
Oct. 12, for aupp!y of. 109,000 pairs of white open typo are lamp 
carbons, Specitication, &е., from the Town Clerk. | 

Hastixeas Guardians require tenders by Oct. 18 for the Се 
lighting of the workhouse premises, Ore, Hastings, Specie vuon 
from Mr. 5. Bumstead, И, Wellington-sq., Hastings. 


—— —— 
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PERTH (N. B.) Corporation want tenders by Oct. 14 for coz] stor»ge 
hoppers, conveyors, espstons, electric generating plant for stoking 
machinery and extension of cos] elevator and hoist. Specifiestions, 
&с.. from the Gas Engineer. 

CARLISLE Electricity Committee requiro tenders for weter sorten- 
ing end purifying plant (4,099 gellons per hour) and a mia Lt. 
feeder switchboard. Tenders to City Electric М Engineer by Oct. 14. 

DUNDEE Council require tenders by Cct. 9 for material required 
in the erection of overhead tremway equipment et Clepington-rd. 
Specification, &e., from the City ессе and Tramwevs Engineer. 

Tenders are invited up to Oct. 18 for the supply of 20 coin-in-the- 
slot attachments to tho FUSCE Generals Department т 
WESTERN AUSTRALIA; up to Oct. 25 for supply to th». Postmaster- 
Generals Department in Мости AUSTRALIA of cable and paper 
sleeves; up to Nov. I for the supply of 5,009 porcelain (No. 8) 
insulators to the Postinsster-Geaersls Department in Мостн 
AUSTRALIA ; end up to Nov. 18 for the supply of ironwork. mercur- 
ing ins гел с, смола, о, ty the Родила еге лего 
Departinent, in QUEENSLAND, Tender forms. &e.. from the Com- 
monwealth Offices, 72, Victoria-street, London, S.W. 


The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan, 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Qucensland. 

DUNEDIN (N.Z.) Corporation require tenders by Nov. 1 for supply 
of (1) 500 в.н.Р. vertical type gas engine or Diesel oil engine, suitable 
for rope driving an a.c. motor and d.c. generator ; and (2) direct- 
coupled vertical type gas engine or Diesel oil engine and d.c. generator 
(800 kw. at 550 volts). Specification at 73, Basinghall-street, Е.С. 


TvrcEA (Roumania) municipality require tenders by Nov. 19 for 
electric lighting of the town. 

Tenders are invited by tho Municipal Council of PELoras (Brazil) 
for a 40 years’ concession for the supply of electricity for power and 
lighting and the establishment апа working of electric tramways. 
Tenders to Senhor Luiz M. dv S. Pennatiel, Intendencia Municipal, 
Pelotas, up to 1 p.m. Nov. 14. A deposit (about £300) is required 
with cach tender, to be increased by the successful tenderer to 25,000 
milreis (about £1,670). Further particulars (in Portuguese) can bo 
seen by British contractors at 73, Basinghall-street, London, Е.С. 

Tenders are wanted by noon Nov. 22 for supply of motor 
generetora, accumulators, min switeliboard. cable, &с.. to the South 
African Government. Posts end Telegraphs Department. PRETORIA. 
Particulars from G. P.O., Johannesburg or Cape Town. 


Tenders will be reccived until Nov. 28 at the Directories. Geral 
Ministerio de Viagao e Obras Publicss, Rio de Jenicro, for harbour 
works at ДАВАССА (Alecross State) (estimated to cost. £780,000), 
Including the supply of six movable 11-{оп eleetrie cranes, a fixed 
30-ton crane and гл electric lighting installation. Particulars can 
be seen at 73, Basinghall-street, 1C. 

Porr EnuizaBetru (Cope Colony) MOMS require tenders by 
Oct. 19 for the supply of clectric motors and starting switches, 
Particulars from the Town Clerk. 

The Bulgarian Directoreie-Genere! of Posts, Telegre plis end Tele- 
phones, Norta, require tenders by Oct, 23 for supply of telegre ph end 
telephone шест |. Specitiestion (in Bulgarien) at 73. Bosingh?ll- 
street. London, E.C. 

PLEVNA ( Bulgeris) Municipality require tenders by Nov. 17 (from 
firms who heve carried out similar contrests) for eleciric ly lighting 
the town. Deposit of £1.000. required, Specitiestions from the 
Municipel Offices on payment of £I. 

SSYSRAN (Russie) Town Council require tenders by Oct. 14 for the 
construction of en electric tremwey gad the equipment of electricity 
works, 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders were received by Poplar (London) Council 
lor (a) one overhead bunker and (b) one combined eo! elevetor 
and UE Ls 

New Conveyor Co. (aces ph d (a) 1.158. (b) £C09. 10s. ; Yickle Bros, 
(а) £1076, (b) £490: Ed. Bennis & Co. (а) €1.270, (b) t610: John 
Spencer, Ltd. (a) 61.212. (0) £865: Eegar Allon & Co. (a) €1.730. (b) 
£NIN: Barry, Hendry & Co. (а) 62.050. (№) £415 Babeock & Wilcox 
(А) £?. 100. (5b) £160: D>  mpster & Nons (a) БӨЛ. (5) 1.015. Ynes 
рге Mic ation of the lowest tender was incomplet? and no Craw ngs were 
submitted. 

Launceston (Texmenin) were recently recommended by the Elec: 
tricity Committee to ; accept the following tenders for plant to sup- 
plement the power now available at the electricity works : Australian 
Metal Co., turbo-alternator, condenser and switchgear, £3,480, with 


an addition of £258 for spare parts; Babcock & Wilcox, for boilers, 
£2.859 ; total. £6.597 ; and that the Australian Metal Co. be allowed 
six months and Bebeock & Wileox 18 weeks for delivery. 

Popler (London) Council rceertly received tond ir: for e 3.000 kw. 
turbine alternator end condenser. ‘Twelve firms sent in tenders, 
oad meny of them submitted severed clternedive quotstions for 
different types of alternetors, conden: ors, Ко. We give below the 
highest and lowest tender of each firm :— 

Willans & Robinson (G.E.C. alt.) (сср. ТАЗ: ECC oM., 
£5.261..— 14 tenders. | 

Richardsons, Мерал & (>. 
£0.375.. 6 tenders. 

Dick, Kerr & Co. (Mirrlees, Watson cord.) 87,017: Allen cord, 
67.602. 3 tenders. 

С. А. Parsons & Co. (В. West. alt.) $3.05; 
tenders. 

Bellis & More ‘om (G.E.C. АҢ), £8458 ; 

Brash Co., £8,728 ard £8,460, 

British Mecenas (Co. £8, 776 ава 59.269. 

Jas. Howden & Co. (B. West. alt. ard Mirrlec s; Watson cond. V 43.970: 
Vickers alt. ard Mirilees сора... 59,339. 12 terdcrs, 

John Muscrave & Sons (E.C. alt. £09,367; S'omecs alt; ИС. 
Э tenders, 

Fraser & Chalmers (G.E.C. alt aand Mimes cond.) €9 925; УЦ раз 
alt. ard Worthington cond... £10,605, 18 tenders. 

British ''nomson-Houston Co. (Murles cond). £854 ard £9,728. 

Five firms submitted LA for the corders rs only, vz: HE. 
Storey & Son (£3.195). Cole; Marchent & Morley (£2.865 ard 42.695), 
Mirrlees, Watson Со. (£3,200). Worthington Co. (ЗАЗ aud £2.80) аба 
W. Н. Allen, Non & Co. (53.069 and £2,543). 

After analvsis of the tenders by the borough electrical engineer (Mr. 
J. H. Bowden) the Electricity Committee recommerded the acceptarce 
of Messrs. Willans & Robinson's terder at £7.58]. 

Haekney (London) Guardians received tenders from six firms for 
the extension of the telephone systems at their buildings at Homer- 
ton. The quotations varied from £252. 10s. (by the Privete Tele- 
phone Co.) to £672. 103, (Бу the British Home & Office Telephone 
Co.). end the lowest tender hes been arcepted. 

Wigen Coaneil hove eceepted the tender of the Rees Roturbo Co. 
(et £261) for supply and erection of two electric dly-driven centri- 
fuga! pumps for the water department. 


(G.E.C. nlf 67.572; Stemera alt, 


Pars-ns alt. 8.532, 2] 


Siemers alt., 9.877. Bt riders. 


Rughy Council hove accepted the tender of the British Thomson- 
Houston Co. for three trensformers. 


Swindon Guzrdisns heave accepted the tender of Rye & Со. for 
cotton-covered electric cable at 114. and 12d. per yerd, and flexible 
electric cord at 114. per уота. 


Bermondsey (London) Council have accepted the tender of N. 
Pontifex & Со. for supply of 50 electric street lanteras st £48. 


The tender of the Autometic Electric С... (Sydney) hes been ze- 
cepted for the instellation of the automatic telephone system at 
Geelong (Victoria). 

Southwark Council have accepted the tender of the British Insu- 
lated & Helsby Cables, at £231. 15s., for supply of 440 yds. of 0:3 
l.t. t.c. erable, and, (at £40). for an eight-way feeder pillar. 

Haslingden Council heve placed an order with Ferranti Limited 
for a switchboard, and with the British Westinghouse Co. for (Ной 
transformers. 

Eecles Council has accepted the tender of Ferranti Limited (ct 
£709) for supply of a h.t. single-phase switehboard. 


Plant for Sale.—Mr. F. Lake. 132, Upper Thames-street, London. 
E.C., advertises for sale electrics} sundries, esbles, lamps. instru- 
ments, & с. 

Agency. erman firm of accumulator manufacturers advertise 
for a London firm with a connection among motor-car га skers, &o., 
to take over the sole agency of their portable accumulators. 

Business for Sale.—The business of an clectrie motor manufac- 
turing company is advertised for sale in another column. 


Patents Development.—The proprietor of patent No. 2.181 1905 
for * Improvements relating to eleetrie measuring instruments.” 
desires to make arrangements for exploiting same in this country 
Applications to Messrs. Haseltine, Lake & Co.. patent agents, 7 and 8, 
Southampton Buildings. Chancery-lane. London. W.C. 


The owners of British patent No. 23.778/1907. for “ Improve- 
ments in the manufacture of electric resistances," desire to sell their 
patent rights or to grant licences thereunder. Particulars from 
Messrs, Day, Davies & Hunt, patent agents. 321, High Holborn, 
London, W.C. 

The proprietor of British patent No. 20.746/1908. for ©“ Lamp 
shades, globes and reflectors.” desires to enter into arrangemont s 
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with British maniufecturers with a view to the exploitation of same. 
Further perticalers from Mr. H. Skerrett. chartered patent agent. 
24. Temple-row. Birminghsm. 


BUSINESS NOTICES. 

The North We-tern Electrics! Appliaace Co., formerly of Cathesrt. 
Glasgow, heve removed their works and offices to Railway Appliance 
Works, Darlington 

Arthur Poxta sad Sydney С. Fifost, clectrics! engineers end 
electric supply merchonts., Fyayeoed-street, Cardiff. h»ve dissolved 
partnership. Debts by Mr. Paxton. who continues. 

BANKRUPTCIES, LIQUIDATIONS, &e. 

An знч for ihe disehzrge of Joseph А. Bener f(iroding єз 
the Еее! & Genere! Engineering Со.), 17, Grocechurceh-sireet, 
London, K.C.. will be heard on Oct. 25 ot Benkruptey-buildingas, 
London. W.C. 

А meeting to rweiso га голым of the winding-up of Havens 
Telephone Secarities Co. (Ltd. ? will be held on Oct. 31 ct New 
Brosd-street House, Londona, IC. 

The Winche.ter Electrie Light & Power Co. (Ltd.) is being wound 
up voluntyvily. Messrs. F. Е. Gripper and А. В. Dyer are liquid tora. 


COMPANIES' MEETINGS AND REPORTS. 


e rrr mem 
Direct United States Cable Co. (Ltd.) 


Ta^ sixty-eighth ordinary general meetirg was held on Friday lest, 
under the presidency of Mr. E. M. Uxperpows, К.С. 

Tor SECRETARY (Mr. W. Miles) read the notice convenirg the 
mooeting and the auditors! report. 

Tao CHAIRMAN said: In view of tho meeting that is to follow, I do 
not propos? todetun you Jong. The outstanding feature in the accounts 
for the put Аула the deersas? of £12,326 in revenue, due to the 
Western Union Со. having ceased, since March 1 last, to hand over to 
us or to the Anglo Co. the proportion of the eastward (гаће that up t» 
that time, since Che year 1882, had always been dealt with by us. ‘ine 
increas: of £2471 in the working expenses is entirely due to the est ib- 
lishment of the Harbour Grace station cons»quent upon the diversion 
of tie саб to Nevfoundlind, which, as L have previously informed 
you, has rosalted in an acceleration of the speed at watch messages are 
transmitted over tie cable, equal t» 70 per cont. upon Из previous spe od. 
I do not propos? now to refer to the provisional agreement with the 
Western Union Yelegeaph Co. that we have entered into, as the proposal 
before vou is simply t» adopt the Directors! report and accounts. Tae 
reason for tà» deliy in the issue thersof is exphuned in the report, In 
the middl» of July, махр the accounts have usually been стена, we 
were опти upon the final stage of the protracted negotiations that 
have rogult «d in the agreement, and we thought it undesirable t» publish 
the accounts at that time. Those negotiations have now been brought 
to a conclasioa, and, as you will soe, if the agreement is approved by 
you, the Western Union Co. will b» required to hind us a sum of £10,800 
In respect of the traffic withheld since March l, to which I have pre- 
viously referred, so that the diminution in our revenue will be practically 
covered, Some explaination may be looked for as to the payment of a 
dividend of 2s. and a bonus of 1s. for the quarter to June 30 last. It 
was, from a diplomatic point of view, desirable t) maintain the usual 
rate of dividend for the final quarter of the vear, and looking to the fact 
that our reserve fard stood at a sum well over £500,000, which had been 
deemed a sufficient amount to provide for the replicemnt of the cable 
should that be necessary, while it had been increased during the year 
by some £18.000, we cousidered ourselves justified in using some £7,000 
of that increase of £18.000 in. paying a bonus t» tho sharehollers. I 
may also add that your D'rectors were fully alive to the топ of the 
position of our undertaking. and were confident that the Western Union 
Со. would concede terms that would be regarded. as satisfactory by the 
shtreholders. E appeal very confidently for your approval of what we 
have done, and meve the adoption of the report and accounts, 

Sir JAMES PENDER, Bart.. seconded the motion, which was carried 
unanimously. 

‘Thee retiring directors (Mr. E. M. Underdown and Mr. H. С. B. Urder- 
down) and the retiring auditors were then reelected. This terminated 
the proceedings of the ordinary general meeting. 


An extriordinary meeting followed, when the heads of the agreement 
with the Western Union Co. were read by the Solicitor (Mr. Y. G. Cowan, 
of Messrs. Shinghter & May). 

The SECRETARY then read the resolutions to be put before the 
meeting, which expressed accept inee of the agreement by the share- 
hold rs of the Company, and effected the necessiry alterations in the 
Articles of Association. 

"а CHAIRMAN., in proposing the adoption of the resolutions, sa d : 
You have doubtless all received а copy of the Seeretiry/s communica. 
tion of Sept. 15 sving in а summarised form particulars of the more 
salent provisions embodied in the provisional agreement for leasing the 
cables of this Company to the Westra Union Co., and this your Direc- 
fors recommend you to-day to adopt. In. proposing the resolutions 
that have just been read PT will relat: the circumstances which hate 


pecessit ıt zi пг entering into this propesed agreement and our reasons 
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for recommending you to approve of our action во far, and formally to 
sanction the arrargement by your vote. You are probably all aware 
that since the year 1882 this Company has been working with the Anglo. 
American Velegraph Co. and the Western Union Tele graph Co. under 
egroemonts entered into with a view not only to secure and maintain 
the successful earryirg cn cf this Company's cable business, but also to 
give to the public anedicient cable service between this country and the 
United States and Сараса fourded upon the mutual support and fasih- 
ties extsting bot уоп the cable: for all purposes, it being conceded thit 
fasce пез * fora fii a imer of lines across the Atlintie if steady 
communication is to be sccur c. Under that errangement the bulk of 
Chacabls busincss was, upto 1382, corducted over the eibles of the Angle. 
and Dorset Companies, “he Arglo possessing four cables to our ens, it 
will b» obvious to vou that the proportion of trathe сезі with by us was 
small аз compared! vith that dealt with by the Arglo Co. In 182 the 
West rn Uricn Co. jetecd the combiretion wath two cables, while the 
hrd lines ага с mmu icatons on the cth r side were conducted by the 
West ra Union. In order that you may properly appreciate the position 
of t Western Union Со. in America ] must explain that it is a company 
poseserg, in ecditicn to cables acr ss the Atlantie, an imdeperdant 
бетар вул ча. in many respects comparcble with that of the ule 
graph system in th’s country, which, as you are aware, is now in the 
hands cf the Government. ‘ne Westera Unien Co. has not, inde. а 
monopoly of the telegraph system in America, but its only serious eom. 
petitor is the Postal Telegraph Co., an ally cf the Commercial Cable Co. 
Ta^ Western Union Co. is; without doubt, in a predominant posit un as 
regards: tol graphic communication in the United States, the petal 
system being a Jess extensive one. In the year 1910 the Western Union 
Co. had 24,825 offiecs in the United States, operating 1.429.049 miles f 
wire, and 214.360 miles of poles and cables. The total receipts of the 
Westera Union Со. for the year 1910 amcunted to the huge sum e 
$33,889,202, equal to nearly £7,000.000, and after paying all experses. 
int rest, ard dividerds for the vear, a balance of revenue r maircd of 
$2,507,373, сг over £500,000, These figures will give you коте idea <f 
the mogaitude cf the Western Union Co's operations, and 1 have го 
doubt will satisfy you that the payment cf the rental for our cables is 
well secured by the undertakirg¢ of that company. Although the Anglo 
and Diret companics have hith rto maintaiicd s parate offices in New 
York and (th r cartes. urder th» work’ g arraig ment thot existed 
b. Coen Cio Crec сорал. th» West ry Union Со. acted in Am rio. 
ts all iriti ard porposs as coll eters cf cable messages passir g over 
th: cables («f the thr e comp:nies ard th: se messages were бїкїлї 
and dealt with in соса proportions, In the early part of 1910 a con 
trolling int. vost in the Westera Union Co, was obtained by the Amerean 
Telegraph & Telephone C», and a change in the management of the 
former company followed. About the same time the Government vf 
the United States procecded to put in force an Act of Congress knevn as 
“ne Sherman Anti-Trast Aet," which prohibited combinations char- 
actorised as being in restraint (f trado; and in view of this the Western 
Union Co. was advised that the agreement then existing between that 
company and the two English companies involved a contravention of 
the Shorman Act. and that the only method of avoiding it was to enter 
into some fresh agreement which would do away with the objectionable 
features of the combination. In Мау, 1910, negotiations were eom 
menced with th» Arglo and Direct companies to thts end, and certam 
proposals were then submitted to us which we were reluctantly com 
polled. in. your interests, to decline. So far as this Company was em- 
cerned, this was th» position of matters when, in February last, the 
Western Union Со. gave notice that, in view of the agreement being 
considered as a violation of the provisions of the Sherman Act (and the 
Direct ors and officials of that company feared they would, in the event 
of th» Government taking action, incur penalties of a severe kind), alter 
March 1, 1911, the agreement that had been in existence between the 
three companies since 18*2 would no longer be recognised. Your 
Directors meanwhile had obtiined the highest legal advice in Àmene 
and on this side, ard it was at once intimated to the Western Union Со. 
that this Company could not accept that notice, and that we adhered, 
and held them, to the 1882 agreement. The Western Union Co. there: 
fore pave notice cancelling the convention of 1882. The advisers о 

the Western Union Co., who, after all. are the people chiefly interested. 
are satisfied that the proposed lease is nof a contravention of the Act. 
It must be admitted that our own advisers were not so confident. while 
an American counsel, consult:d by the Anglo Cos has expressed the 
view that while it is not possible to pronounce with certainty upon the 
validity of the agreement, in his opinion the proposed lease is good under 
American common hw, and would not be held to be in violation of the 
Anti-Trust law, We have, th refore (although а recent judgment о 

thy Supreme Court has considerably modified the views of the Govern 
ment as to the effect of the Sherman Aet, ard a statement has been made 
with authority that the United States authorities would be prepire 

to take all circumstances into consideration in connection with the 
matters), had to bear in mipd the possibility that the proposed M 
might be regarded as within the meaning of the Sherman Act. That 
aspect of the question has, you may be sure, been most closely and ate- 
fully considered by your Directors, and, while they appreciate that there 
is a tisk, it is believed to be a distant one. With full knowledge uf the 
position we have taken every stop to effectually safeguard your interests 
and ensnre that, even should the lease be broken, or even, which is quU 
possible, moditied with our consent, you will be certainly in no wel’ 
position, than vou were when the Western Union Co. repudiated the 127 
agreement. Then, on March 1 last, the Western Union ceased to hiw 

over either to us or to the Anglo Co. any portion of the Eastward trafic 
collected by them on the other side. This represented nearly AY pet 
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cent. of the messages transmitted over the cables. "That statement will 
make clear to you the enormous loss that resulted to the English com- 
panies. ‘This, put into figures, brought about a reduction in our revenue 
for the four months to June 30 last from £42,500 to £28,290 as compared 
with the corresponding four months in 1910, or a decrease of £14.210. 
and this on the assumption that our original agreement with the Anglo 
Co., entered into in 1877, prior to the admission of the Western. Union 
Co., would still have held good, and that we should receive our full pro- 
portion of the {тане of the two companies, Anglo and Direct, ах pro- 
vided under that agreement. In the intervening months we were from 
time to time informed that negotiations were proceeding between the 
Anglo and Western Union companies, and tt was intimated to us that 
when these were contemplated the Westera Union Co. would approach 
us with a view to entering into a similar arrangement. 1n the early part 
of July we were informed that these two companies had come to an 
agreement, and the Western Union Co. then approached us. This was 
the position in the month of July, when it bhad been usual to issue our 
half- yearly accounts and to hold the annual meeting, and, as I informed 
you just now, we considered that in the circumstances that was not a 
suitable time for calling you together. Now, you may doubtless be 
disposed to ask me whether the arrangement before you might be 
broken by one of the parties or is or is not capable of being held invalid 
for the above-mentioned reasons, and whether. if so, the existence of 
the proposed contract might be endangered. 1 think we may look upon 
this in the light of the attitude and intention of the parties, and especially 
of the Western Union Со. Гат convinced that the latter company will 
loyally endeavour to substantially uphold this agreement, even should 
legal necessity require some modification not of a vital character. 1t is 
clear that both parties will endeavour to exclude anything of an illegal 
nature. Our negotiations with the Western Union Со. have resulted 
in the arrangement which has been communicated to you and which 
your Directors recommend you to accept. We carefully studied the 
possible alternatives--namcely (1), to revert to the original 1877 agree- 
ment with the Anglo Co.: (2), to endeavour to work alone. The latter 
alternative хестед an impossible one, seeing that we have only one cable 
across the Atlantic, and that interruption thereto would result in com- 
plei? cessation of revenue ; while as regards the other alternative, we 
have had four months’ working with the Anglo Co. (without the Eastern 
traffic coming from the Western Union Co.'s system), and the result has 
conclusively demonstrated that onr receipts under the 1877 agreement 
would probably have been little more than sufficient to meet our working 
exponses., Again, the question might be asked whether the two English 
companies could not have combined and established their own land line 
connections т America. D сап only say that the institution of any such 
system by the English companies would have been a most costly under- 
taking, beset with such difficulties. including the strenuous opposition 
of existing telegraph companies in America, as to make it practically 
Impossible of accomplishment, at any rate with the capital at the dis- 
posal of the English companies. I am bound to state that the Arglo 
Co. proceeded with their negotiations and eame to their agreement 
without consulting your Directors in any way thereon, and we had there- 
fore to take care of ourselves. E now hear that the arrangement between 
that company and the Western Union Co. has been unanimously approved 
to-day at the extraordinary general meeting of the Anglo Со. That 
agreement is not identical with our agreement, but, of course, it is anala- 
gous to it. The assent to the agreement as between us and the Western 
Union Co. is not governed by that agreement, but it is satisfactory that 
it has been approved, as it shows that these great companies will all act 
together practically under the same regniations and conditions. It 
was, however, obvious that we could not count upon the co-operation 
of that company in attempting to provide our own means of communi- 
cation between the cable ends and the interior of America. As I said 
just now, the only course open to us was to come to the best arrangement 
possible with the Western Union Co.. and I have no hesitation in saving 
that we have, after many months of anxious negotiation, succeeded in 
doing this and have sceured terms which we can honestly recommend 
for your acceptance, 

Mr. UNDERDOWN proceeded. to refer to the chief points of the new 
agreement and to the old arrangements which the agreement displaces. 
Their old cables were, he said, working admirably. The arrangements 
to limit the dividend to 4 per cent. was quite as much in thè Direct 
Company's interest as in that of the Western Union, as it ensured that 
any balance remaining out of the interest of the reserve fund, after 
paying for repairs to the cable, would be added to the reserve fund, so 
that if a new cable should. be required the Direct Company would have 
the means to purchase it. ‘The policy of the Board in the future would 
be to pay quarterly dividends, as hitherto, at the rate of 4 per cent., to 
take into account the expenditure upon repairs and renewals of the cable, 
and to declare or not to declare the bonus as the circumstances warranted. 
The whole of the Company's staff, with the exception of the secretary 
and his assistants, who naturally remained with the Direct Company, are 
to enter the services of the Western Union. Company under all the 
conditions of their present employment, and the Western Union Company 
undertakes to contribute an annual sum sufficient to maintain the 
pension scheme for the entire staff. The Postmaster-General, he under- 
stood, had stipulated that the stations of the English companies should 
be staffed by British subjects. Everything had, therefore, been done for 
the statf, of whose loyalty and devotion to duty the Directors desired to 
ex press their warm appreciation. Не then proposed the adoption of the 
resolution assenting to the terms of the arrangement with the Western 
Union Company. | 

"ir JAMES PENDER seconded. 

In reply to questions, the CHAIRMAN said that each company, the 
Anglo and the Direct, made their own agreements, and these agreements 


did not stand or fall together in any way. The arrangements of the old 
so-called “ pool " disappeared altogether. With regard to the operation 
of the Sherman Act, should any difficulty arise they were in no worse 
position than they would be otherwise. They had their reserve fund, 
their interest upon this, their property, and their goodwill for what it 
might be worth. They had given up nothing but whatever rights they 
might have under the 1882 agreement. Under the new arrange- 
ment they not only retained their own property, but they had rights over 
the Western Union Company's land lines in the United States. The 
Chairman then asked for a show of hands, and declared the resolution 
carried unanimously. К. | 

The amendments to the Articles of Association were then approved, 
and a vote of thanks to the Chairman and Directors was agreed to with 
acclamation. | . T 

The CHAIRMAN, in reply, expressed the thanks of the Board to the 
officials of the Company for the assistance they had rendered, and said 
the shareholders were much indebted to the Secretary for the manner in 
which he had conducted the negotiations. 

The proceedings then terminated. 


Anglo-American Telegraph Co. (Ltd.) 


An extraordinary gencral meeting of this company was held on 
Friday last, under the presidency of Mr. Е. А. BEVAN, for the purpose 
of passing three resolutions: (1) approving the conditional agreement dated 
Aug. 22, 1911, between the company and the Western Union Telegraph 
Co., and authorising the directors to carry the agreement into effect in 
due course, subject to such modifications (if any) as they may from time 
to time approve: (2)altering the provisions of the memorandum of 
association of the company ; and (3) providing that, upon the conditional 
agreement becoming operative and any present directors retiring within 
three calendar months after it becomes operative, there be paid out of 
the funds of th^ company to th^ said directors во retiring £4,000, to be 
divided amongst such retiring directors as they may agree. 

‘ne SECRETARY (Mr. T. H. Wells) having read the notice convening 
the meeting, 

Tho CHAIRMAN proposed the resolutions. He said the circular 
which had been sent to the stockholders embodied all the principal 
points of the provisional agreement with the Western Union Со. He 
need hardly say that the proposal came from the other side. The 
Anglo-American Co. would have been quito satisfied to continue to 
work under the pooling agreement between themselves, the Dircet 
United States Co., and the Western Union Со., but those who had the 
management of the Western Union Co. were of opinion that if the three 
companies could be brought under one management it would be easier 
to effect improvements which they had in contemplation in working 
the cables and to save expenses. With that object the negotiations 
for the agreement wer» commenced, and when they had made consider- 
abl: progress the Western Union Co. discovered that th: pooling agrce- 
ment under which they had been working so sat'sfactorily, as far as 
the Anglo-American Со. was concerned, for many years, was in contra- 
vention of the Sherman Anti-rrust Act. In this country we were ro 
jucz.s of what that Act was, ard therefore the directors had thougat 
It right to consult the best legal opinion they could obtain on the other 
aide, and they invited over here one of the most eminent liwyers in the 
United States, а gentleman of remarkable acum n and experience, and 
the directors had every reason to think that theadvice he gave them was 
thoroughly sound. He told them that the matter could not be abso- 
lutely settled without going to a court of law, but he had no doubt that 
if it were brought to the notice of a court of law they would declare the 
pooling agreement to be illegal Whether they would have done better 
to go into a legal fight, which would have taken a long time ard cost a 
good deal of money—and during the time the contest lasted the stock- 
holders would have received considerably less—he could not say. but the 
directors thought that the better way was to assume that the advice 
they had received was correct. Tho Western Union Co. at once stated 
that, believing the advice to be correct, they would. terminat the 
peoling agreement as from March 1 last, which meant that instead of 
the earnings being divided. as before, in certain proportions between 
the three companies, each company would do its best ta get traffic and 
would be entitled to the earnings it made. Therefore, whether they got 
more or less depended upon their own unaided work—a totally different 
matter from having the traffic pooled as hitherto, It must also bo horae 
in mind that there was a slight, although not more than ЕГИ, advan- 
tige to the Americans as compared with themselves—that was to say, 
that the traffic from America was rather larger thin the trafie to America. 
In addition to that. the Westera Union Со. had enormous inland. busi- 
ness on the other side, and it was only natural that they would be able 
to get hold of the traffie on their side in a way the Anglo Co. could not 
possibly do, having only theirown lineon this side. In. the directors? 
opinion those were strong additional reasons v hy they should entzrinto the 
agreement, What might have been the issue had they gone inte a fight 
he сопа not say, but the directors were of opinion that trder the pro- 
posed agreement the company would be much safer than if they hid cone 
into a regular stand-up fight with their former colleag ies and friends. 

Those were the principal reasons why the directors had thought fit to 
submit the agreement to the stockholders, and why thoy strongly advised 
the stockholders to approve it. The stockholders knew what the prin- 
cipal points of the agreement were. 1t was a Tease for 99 years, and 1t 
guaranteed 3% per cent. on their ordinary stock, which meant 6 per cent. 
on the preferred and 11 per cent. on the deferred—an amount which 
they had only once exceeded since ]884—that was, since they. had had 
the present tariff. И they took that 3} per cent. on £7 000.000, it seemed 
to him that it was a very good return, because if they looked at the 
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market price of their stock, it was something like £4,500,000—rather 
over. Wherefore 3} per cent. on £7,000,000 re presented a much higher 
rate of interest than 32. per cent. on the market price of the stock. 
Besides that the Western Union Co. had to maintain this company’s 
cables and plint. They had also to keep up the Anglo Co's renewal 
fund until it. reached £1,000,000, just as it was under the previous 
arrangement; and they took over all this company's liabilities and 
relieved them of the management of the cables. On the other hand, 
the Anglo Со. had to. purchase from the Western Union Co, the cable 
which the latter laid a few months ago. The amount would come out 
of the renewal fund, which would thus be diminished by a very large 
amount, ard the Western Union Co. would have to continue adding to 
the fund a considerable sum in order to make it up te £1,000,000. ‘Tae 
Western Union Co. were bound under the agreement to maintain five cables, 
but in the ease of the failure of two of the old Anglo cables they could 
substitute a new cable equal in power to the two old ones, and then they 
would have to maintain four cables, including the one to be purchased 
from them by the Anglo Co. There were never to be fewer than four 
cables, and the Ar glo Co.'s plant was to be maintained and their dividend 
to be secured, whatever happened. Tnere were certain contingencies 
under which the lease might terminate. И the Western Union Co, were 
to fail in paying the guaranteed dividend the Anglo Со. could give them 
notice to terminate the contract. On the other hand, if by the action 
of either the British or the United States. Government it was found 
practically impossible to carry on the traflie, then the Western Union 
Co, wowd be released. from their obligations. It appeared to him, 
however, that those contingencies were most unlikely when they thought 
of the mageitude of the Western Union Co. and its earning powers. 
Over and above the dividend it paid there remained а very large amount. 
He also thought, taking into account that the traffic itself, from natural 
causes, was likely to iperease, that their 33 per cent. was about as safe 
as dt was possible to be, and that, in fact, instead. of having, as the 
deferred stockholders had, what he might call а speculative stock, 
judging by the fuetuations in its price. they would have really a gilt- 
edged stock, which would not be subject to such fHuctuations, Не 
saw thit it had been hinted in the newspapers that some difficulties 
might occur. It Ind been suggested. that the new agreement was a 
violation of the Sherman Anti-Trust Act. He need not tell the stock- 
holders that the directors had taken counsels opinion on the point, 
and they were assured that, as far as they could tell, the agreement was 
not in violation of that Act. It seemed to him that there was this 
difference, that instead of there being, as now, a combination of three 
compinies to maintain certain rates—for neither of them could alter 
the rates without the consent of the others—it was now in the power of 
the Western Union Co. to vary their rates as they pleased without con- 
sulting the Anglo Co. or the Direct Со. They could put the rate up or 
down so far as the Anglo Co. was concerned, but they would have to pay 
the latter 31 per cent, whatever the rate might be. It was difficult to 
prophesy. but as far as he could foresee there was no reason why the 
agrecm nt should not last. He desired to say, in conclusion, that if 
from any unforeseen canse the agreement came to an end, the position 
of the Anglo-American Со, would be that they would resume their five 
cables in eertain contingencies or four cables as a minimum, they would 
have all their plant that was not perishable handed back to them, they 
would have their renewal fund at whatever amount it might have 
reached, and, in addition, they would have the assurance, as would be 
found by an article in the agreement, that the Western Union Co. would 
do their utmost to restore them, as far as traffie was concerned, to the 
position which they occupied in. the year 1910. He thought the stock- 
holders world agree with him that the directors had in every way 
possible guarded the interests of the company, and in asking them 
to puss the resolutions the board believed that they were doing that 
which was best and safest for the intorests of the stockholders, 

Sir GERALD FITZGERALD seconded the motion, 

Tho MANAGER (Мг. J. H. Carson), in answer to Mr. CHESTER, 
sud Ш: traffic was nearly divided equally between. east and west; 
about 32 percent. from America and 48 per cent, from th's side. 

Tn? CHAIRMAN. in reply to other questions, said that, in exchanging 
their money for apes cable the Anglo Co. were not ina ny way damaging 
thems Ives. Tn у were gettrg a very fine new cable, and they woula 
in any cas? have had to lay а new cable a few years hence. What was 
the position under the agreemert ?*. They would have five cables. to 
th: West ra Union Cows tio, ard the cables were the property of the 
Anglo Co, net of the Western Union, to whom they were only leased. 
Therefore. ip the event of the agreement breaking down, they would be 
in avery much better position having (he cabb ай гаду laid. even than 
if they had thy money instead. They had the 1873 ard the 1574 cables, 
and they had had considerable trouble with ore ef them lately, ard if 
they had net come to the proposed agreement with the Western Union 
Co. it would probibly have heen prudent for them. in the next two or 
three years possibly, to have laid a new га. The Western Union Со. 
did not disclose what their reserve fund was, but they kept what they 
called a surplis account which bast year amounted to 82.597.009. They 
always creed forward a very. large surplus and did not divide at all 
| тик net revenue last year was 87,274,900, whereas а few 


closely. ыы i : 
l'ncir capital stock issued was close upon 


years ago it was So, 700.000. 
S$ 100,.000,000 (£20,000,000). 

She ОРКОВ (Mr. Carshike) in reply to a stockholder, said the 
en traet was an English contract, and. they could therefore sue the 
Western Union Со. here as well as in America, They could get judg- 
ment against them here and put in a receiver of all the receipts on this 
Again, if they broke the contract the Anglo-American Со. could 
With 
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determine the lease and resume possession of their property. 
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respect. to the position if the Sherman Anti-Trust Act were put into 
force and the leas? were declared invalid, the company would again 
have all their cables back; and the lease contained a provision that the 
Western Union Co. were in that evert to give the Anglo Co. the same 
facilities in the United Stat s for thè transmission of their traffic over 
the land-lines which they enjoyed up to the end of 1910. The new cable 
would belong absolutely to the Anglo Co,; it would only be leased to 
the Western Union. 

The CHAIRMAN then put the resolutions to the meeting, and declared 
them carried unanimously. 

A vote of thanks to the chairman and directors terminated the pro- 
ceedings. 

€—————————————— 

DRAKE & GORHAM (LTD.)—'The directors’ report. for the year ended 
June 30 states that, after payment of all charges, including bonuses due 
to staff, there remains a nett profit of $7. 134. 76. 6d.. added to £1.242.45.d. 
brought forward, Dividend of 44 per cent. requires £5,625 and £1500 
ix written off underwritirg commission, leaving £1,801. 128. 3d. to be 
carried forward. The improved results are mainly due to the increasing 
popularity of the electric light. especially in view of the large reduction 
in first cost and running expenses. "Phe wholesale department has been 
further extended ard an additional warehouse will shortly be ready for 
oecupation, 

WESTERN UNION TELEGRAPH CO.—-The report of this company 
for the quarter ended Sept. 30 states that there was a surplus at March 31 
of 89.313,702.36, and net revenue for the quarter ended June 30 жаз 
<1.982.493.17. After appropriating $747,886.50 for ? per cent. dividend 
paid July 15. and 8433.953.053 for interest on bonded debt, there was а 
surplus at June 30 of $10.114.355.98. Net revenue of the quarter ended 
Sept. 30. based upon completed returns for July, partial returns for 
August and estimating the business. for September, will be about 
82,220,200.00. interest on bonded debt will require $434,062.00. and divi- 
dend of } per cent, 8747,887.00. leaving a surplus of S11,152,606.98, 

WILLANS & ROBINSON (L1D.)—Th° directors’ report for the half 
year спаса June 30 states that after writirg off £4428. 12s. Ud. as 
depreciation, paying £4,173. 18s. 5d. interest on debenture stock ard 
£348. Өз. 7d.. the cost of the upkeep of the Queen's Ferry works, the 
result of the half- year's trading shows a loss of £7.602. 14s. 7d.. com parcd 
with £10,811. 3s. for the previous six months. Added to the balance 
£26.079. 19s. Od. brought forward from the previous. half-year, this 
brirgs up the total of the debit standing against profit and loss account 
to 633,772. Hs. 44. Although the company is securing its fair share of 
orders, the prices obtainable. duc to the continued excessive competition, 
render these largely unremunerative. The company’s area of opera- 
tions is being judiciously extended. "he economics referred to at the 
last half-yearly meeting. ard which are only partially operative in the 
eurrent. balance-sheet, should materially assist in mecting the severe 
conditions at present existing. The regrettable lawsuit (referred to at 
previous meetings), involving а claim for £10,000 damages, has row 
been concluded, а verdict of £2,411. damages (with costs) being given 
against th» company. ‘The total cost to the company of the action 
amounts to £23.519. Ss. 114. Provision against this liability to tlie 
extent of £3.863. В». 2d. has already been made, leaving £10,656. 05. yd. 
still to be dealt with. ‘The matter concludes the liabilities arising out 
of the Queen's Ferry works, prior to their being closed т 1908, and is in 
no way attributable to the business carried on at Rugby. 


CITY NOTES. 
— 

MEMORANDA (Oct. 5).—Bark rate 4 per cent. (since Sept. 21, 1911.) 
Price of'silver, 2444. per oz. Consols 774—174 for money, 771—701 for 
account. Coneols Pay Day, Nov. 3; Stock aud Shares Continuation 
Days, Oct. 10 and 25; Ticket Days, Oct. 11 and 26; Pay Days, Oct. 12 
апа 27; Mining Shares Carry Over Days, Oct. 9 and 21. 

Рвісе or METAIS (London). —Copper, catb, 541: ; three months, 55}. 
Lead, Eng'ish, 155—154; Foreign, 15% —15]. Spekter, 81-21% 
Tin, English, 190—192; Foreign, cash, 185 ; three months, 1834. 
Tron, Cleveland, cash, 46/63, three months, 47/4. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The board of directors 
have resolved to declare an interim dividend for the quarter ended 
Sept. 30 of 12%. per cent. on th? ordinary stock and £1. 10s. per cent. an 
the preferred stock (less tax) pavabl> Nov. 1. 

CALCUTTA TRAMWAYS CO. (LTD.)—An interim dividend of 2s. 64. 
per share has been declared on the ordinary shares (at the rate of 5 per 
cent. per annum, tax frec), on account of the year to Dec. 51 next. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—The directors have 
declared an interim dividend at the rare of 6 per cent. (38. per share). less 
tux. on the ordinary shares for the half-year to June 30. 

LISBON ELECTRIC TRAMWAYS (LTD.)—' (ne directors have declared 
an interim dividend of 3 per cent. (tax free) on account of earnings of 
current year. 

SUBMARINE CABLES TRUST.—Notice is given that on the 16th inst. 
the coupon due on that date will be paid by Messrs. Glyn, Miils & Co. 
Coupons should be left four clear days before payment. 

WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)-—Al an extre 
ordinary: meeting last week it was resolved to wind up the company 
voluntarily] and. Mr. Е. E. Gripper (Broad Sanctnary Chambers, Wert 
minster) and А. В. Dyer (Palm Hall, Winchester) were appointed 
liquidators, li 
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STANDARDS IN TRADE LITERATURE. particular ideas of the management of what a good list (in their 
ee opinion, of course) should be. In other words the compilation 
and general appearance of the catalogue are as much to the 
We recently received some leaflets from the Engineers company as the education of a traveller in the selling of their 
Standardized Publications which remind us of the movement goods. In many instances the production of a new catalogue 
now being made to bring manufacturers into line in the size gives genuine pleasure and satisfaction to the staff. We have 
and style of certain of their literature. Аз far as we are aware, оп our trade bookshelf volumes, brochures and booklets which 
nothing has been done to include complete catalogues—bound we were delighted to receive; the sight of the cover, gold 
trade volumes so to speak—in this new scheme of stand-  embossed or emblazoned, maybe in colours, sent a thrill 
ardization. There are, naturally, difficulties in the way of any through us as we carefully turned back the tissue paper in 
such attempt. The only arrangement approaching to which they were wrapped. We were also overwhelmed with 
standardization is that in which a very large number of loose longing to have a quiet half-hour to go carefully through the 
leaflets are held together in a file ; also all these sheets can be of contents. The object of the manufacturer with the preduction 
uniform size, and the file will conv eniently hold a hundred orso of such a list is achieved manv times over when such feelings are 
of them. aroused in the recipient of his literature. 
"ome manufacturers who are now inseparable from the card It is just here that the literature standardising specialist 


. index system and have adopted loose leaf ledgers, &c., will not 


object to the building up of a catalogue of loose leaves in an 
imposing file. On the other hand the majority, representing 
probably 75 per cent. of the total, are averse to adopting any 
such suggestion. When the subject is looked into in the most 
cursory manner by those who handle big budgets of trade 
literature, as we ourselves do, the first impression gained is that 
a maker's catalogue is something 1n which he takes a peculiar 
pride. The catalogue is an index of the personnel and manage- 
ment of a trade or industrial organisation. The larger the 
concern the more imposing as a rule is its trade literature. 
The heads of departments usually decide the contents of the 
particular piece of literature, and the directors select? the 
quality and colour of the binding, the result is a reflection of the 


aal. 


will find his diffculty. The average manufacturer is not 
attracted to the loose leaflet and file idea for his main cata- 
logue, no matter how imposing the cover of the file is made. 
He gets so accustomed to compiling his ponderous trade tome 
at stated intervals that it appears little short of sacrilege for 
him to do the work on the “ unit " system, building up slowly 
or quickly, as the case may be. a page or a few paces at a time. 

And in great measure he is not to blame. Specialist busi- 
nesses almost compel uniformity in trade literature, but even 
with them the desire to standardise in everything but the main 
catalogue is verv strong. We think that as long as manufac- 
turers must appeal to the buyer through the mcdiuin of the 
printed page they will retain the right to handle their literature 
in their own way. 


| 
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the industry as makers of motor boat equipments, and we 
notice in their latest catalogue of marine motors that they 
include a special section on petrol paraffin engines intended for 
country house lighting plants or for direct coupling to centn- 
fugal pumps, and similar high speed machinery. The list 
contains descriptions of several types of plant, and we under- 
stand that the company is prepared to supply complete electric 
lighting equipments comprising the engine and generator, 
accumulators and main switchboard. The engines are made 
to operate either on the Otto cycle or 2-cycle principle. In 
each case they are watercooled. The 2-cycle engine has the 
advantage of operating with a minimum of moving and wearing 
parts. There are no valves, springs or gears. The construc- 
tion employed is fairly well known, the crank case being 
utilised as a compression chamber. Air and gas are drawn into 
the crank case on the upward stroke of the piston, and on the 
down stroke this mixture is slightly compressed. There are 
| ports in the cylinder walls, and at the bottom stroke of the 
2 2 piston the inlet port is opened and the mixture is then forced 
up into the compression space by the rising piston. The charge 
is exploded, and at the extreme limit of the outward stroke the 
. exhaust portion of the cylinder wall is uncovered. The gases 
pass out into a water-jacketed expansion box, into which a 
SINGLE-POLE ISOLATING SWITCH. continuous spray of water is passed. This moisture reduces 
the temperature and pressure of the exhaust, and the gases 
pass away into the atmosphere in the form of steam at the 
pressure only slightly above atmosphere. This cvele of 
operations is repeated with the continuous rotation of the 
SIEMENS BROTHERS DYNAMO WORKS LIMITED. siete |! T 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. The use of a two-stroke engine for country house lighting 0! 
Telephone: GgRRARD 860. Telegrams: "SIEMBRALOS, LONDON.” isolated plant of any description where the supply of skilled 


Supplies Dept. : 39, UPPER THAMES STREET, E.C. labour is naturally limited, will be appreciated by users of this 
Telephone: Lonpon Watt 8270. Telegrams: “ SIBMOTOR, LoNDoN." class of plant 


BRANCHES : Vati] PE ‚ hi 3] aneto as 4 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY The ignition in these engines 18 by high-tension magn 


T MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE standard fitment, but coil and battery ignition can be fitted if 
S. UNUM LR desired. The governing is done on the throttle, and the speed 

can be adjusted while the engine is running. А feature of the 
catalogue in question is the listing of complete generating set 
PRIVATE LIGHTING PLANT. with battery and switchboard for the supply of 16 c.p. lamps, 
= varying in number from 50 to 600. The price of the 50 16 T 

The petrol paraffin high speed vertical engine has been equipment for operating at 25 volts is #95, or for a AR 
developed considerably during the past few vears by makers This appears to be extremely moderate, and 18 Jor t | 
о’ motor car and motor boat"engines. The experience in the 


Address enquiries to Head Office. 


cvcle" engine. For the two-stroke engine the equipment Is 
priced at £70. The catalogue contains a quantity of цве 


a | information regarding the application of these engines t° 
ALIE | 
P" O 


| 


various industrial purposes. 


ELLIOTT MICROMETERS. 


—— 


Interchangeability 15 now the accepted order of things n most 
engineering products, consequently it is necessary to Ln 
accurate gauges to check off both small and large work. i 
small pieces the hand micrometer gauge 18 commonly used. an 
it is now obtainable in extremely accurate patterns. Hitherto 
the call was mainly upon foreign makers of these gauges because 
the British manufacturer had not stirred himself sufficiently » 
produce anything of the kind. Messrs. Elliott Bros. who аге 
well known as makers of electrical instruments have now ont | 
market a line of micrometer gauges which they are pone 
to bring to the notice of British users of such devices, 85 ы 
absolutelv indigenous product. After considerable i An 
and experience in the construction of tools and appliances. a 
have produced a micrometer which they claim can ES 
successfully with foreign patterns, both on the score of accu y 


n — 


BovLToN & PauL PETROL DYNAMO SET. 


manufacture of internal combustion engines which firms of 
this class derived from their motor car work must be of 
exceptional value in dealing with small engines intended for 
stationery work, and for direct coupling to dynamo electric 
“vee L] ә э, j T | 1 
machines, Messrs. Boulton & Paul, Norwich, are well known in 


e PS А "n 
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all sizes up to 50 H.P., with back gear 
> enclosed as illustrated, or of the usual 


open type. 


" EO A" Motors give satisfactory 
service under all working conditions, as 


Back geared '' EOA ” Motor. their great feature is 
Gearing enclosed. | Reliability. 
Quick Delivery. Competitive Prices. 


те Electric & Ordnance Accessories 
_ Co., Ltd., Aston, Birmingham. 


and selling price. They vouch for the precision of the gauges provided with long and short s ae = d ue 
on account of keeping closely in touch with the National divisions between the он. ы pe a 
Physical Laboratory throughout the process of making the From a brochure just brought to our notice we gather that 
` l in. and 2 in. patterns of micrometer are offered, there being 
two styles of each pattern. Readings are in thousandths of an 
inch, and there are adjustments for taking up wear in the 


ENLARGED VIEW OF SCALE ON MICROMETER. 


Standard screws from which the micrometer threads "are 
Originated. These standards were brought into agreement 
With those at the Laboratorv. 


ELLIOTT MICROMETER, SHOWING FINGER GPIP WHICH ADMITS OF THE 
USE OF THE MICROMETER WITH ONE HAND., 


more convenient to use. 


ELECTRIC CHARGING MACHINE. 


Messrs. Babcock & Wilcox recently received an order for a 
charging machine from Messrs. Steel, Peech & Tozer, Sheffield. 
| The machine is of the low ground tvpe, and is electrically- 

IN. ELLIOTT MICROMETER. driven by four separately controlled motors. The machine 
о и picks пр the charging boxes and carried the contents into the 
head, so that each division 2 ери ак hearth of the open hearth furnaces in the usual wav. It 

` е а » F Е: . . и 
read. The longitudinal scale on the fr E would deal with a load of 3 tons in the аи 
, | ame ts also machine 13 arranged upon the makers' special design, several 


А spee 


lal arran 
€ easily 


measuring screw, and also for adjusting the zero. Numerous 
handy accessories are also provided for making the micrometer | 
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improvements in detail being introduced over older forms of 
charging machines, and it will be constructed in the already 
extensive and rapidly extending crane department of Messrs. 
Babcock & Wilcox, who have started a special branch of their 
crane department for dealing with steel works special cranes 
and charging machines. It is the intention of the firm to take 
up the manufacture of any handling and transporting machines 
and apparatus for handling the raw material or finished pro- 
ducts in steel works. 
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A PORTABLE BRIDGE AND FAULT LOCALISER. 


Although the location of artificial faults in cables can be carried 
out with considerable precision under laboratory conditions, a mains 
engineer frequently experiences no little difficulty in obtaining 
reliable measurements in practice. The liability of introducing 
errors due to the connecting-up leads, the resistance of temporary 
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Fic. 1. —NEw PORTABLE BRIDGE AND FAULT LOCALISER OF 
Mr. R. W. PAUL. 


joints. &е.. in a Murray loop test is well known, so that any meane 
for rendering such allowances unnecessary and for increasing the 
accuracy of the measurements will be welcomed by mains engineers. 

Mr. Robt. W. Paul has just placed on the market what is un- 
doubtedly one of the most compact and at the same time reliable 
portable Wheatstone bridges and fault localisers that we have seen. 
An idea of its portability and compactness can be obtained from 
Fig. 1, which shows a general view of the apparatus. 


m, Essex. 


First, as to the use of the instrument for resistance measurements. 
The bridge wire is about 10 metres long. and is wound on a serew 
threaded insulated metal drum. mounted in a frame of aluminium 
and ebonite (see Fig. 2). The bridge wire is connected to the ter- 
minals by flexibles, thus eliminating moving contacts, and increasing 
the aecuracy of the measurements. 


Fic. 2.— BRIDGE WIRE MOUNTED ох INSULATED DRUNX. 


«Two standard coils are contained in a shallow box at one end of 
the instrument, and either 1 or 100 ohms may be brought into the 
circuit by means of a plug. The sliding contact, which acts as à 
key, is joined in the galvanometer circuit and may be adjusted to 
any position on the slide wire. firstly by moving the slider which has 
а device for registering the contaet point exaetly on the wire, and 


Fic. 3.—CoNNECTIONS WHEN USED AS WHEATSTONE BRIDGE. 


secondly by rotating the drum. The spindle of the drum is эсге 
threaded to the same pitch as that of the wire and its movement 15 
limited to one turn. The disc is divided into 20 parts ; and as there 
are 50 turns of wire on the drum and the position of the contact may 
be read to one-tenth of a division, readings may be determined to 
one ten-thousandth part of the slide-wire length. 

АП the parts are visible and the wire is easily cleaned. Extra 
large terminals are provided for connection to the resistances to be 
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measured.. The useful range of this instrument when used as a 
Wheatstone bridge is from 0:02 to 5:000 ohms, and it may obviously 
be used as a fine adjustment rheostat or potential divider as well as 
à bridge. 

When arranged for fault localising by the loop test, the terminals 
joined to the end of the slide wire are replaced by flexible leads 
permanently fixed to the instrument ; their resistance being allowed 
for in the adjustment of the slide wire. The ends of the leads ter- 
minate in plugs (see Fig. 1) which may be inserted in terminals 
adapted for clamping on to the cable or bolting to a switch pillar. 
The ease with which the connection can be made and the good 
contact obtained are certainly features of the apparatus. With 
these leads are laid up two wires for connection to the galvanometer. 
each of which wires terminates in a short length of bare flexible. for 
direct attachment to the cable beyond the localiser terminals. Thus 
the resistance of the joint is not included in that of the loop. Y 

This localiser is illustrated in Fig. 1 in combination with a low 
resistance unipivot galvanometer, which is particularly adapted for 
the loop test. 


X= 500 Le 


Ес. 4.—CoNNECTIONS WHEN USED АЗ Farer LOCALISER. 


The slide wire is capable of carrying 5 amperes without injury, and 
the current for the test may be taken from the mains by using a 
lamp in series, or from a small portable accumulator, 1 ampere being 
usually sufficient. 

It will be seen that if the fault were very close to one end of the 
cable it would not be possible to obtain a balance, on account of the 
resistance of the flexible leads ; in such a case a coil of nine times 
the resistance of the slide-wire may be inserted at the end of the 
flexible. thus extending the range of the slide-wire. 

Fig. 3 shows the connections when the apparatus is used as а 
Wheatstone bridge, whilst Fig. 4 indicates its application for fault 
localisation. Even before this apparatus had been placed on the 
market, its good points were quickly appreciated by those who were 
privileged to see it in its unfinished form, so that Mr. Paul should be 
assured of a considerable demand when the capabilities of this fault 
localiser are more widely known, 
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RUBBER MATS. 


CANTO XI, 
Where Switehbourds stand in Tomb:tone-like 
„wn, SIYAY, 
Tis frequent that their Users neel to pray 
(When shocks to earth are felt on switching off) 
For Rubber Mats, St. Helens type alway. 
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Manufacturer ef Presspahn and Insulating Material, 
Grand Prix: Marseilles, 1908. 


ASBESTOS CEMENT in Plates, —  — — P4 
AMIANITE, Vulcanised Asbestos. Coil yrs 


Insulators for Electric Furnaces, Tramways, &с. 
insulating Pearis, MICA and Substitutes. Transformer Spools. 


Oil Varnished Linen, Silk and Paper, &c. 
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WIL, SWITZERLAND 


rc Shields for Controllers, &c. 


rames. Spools for Dynamos, Motors and а qu 
Transformers. Boxes, &c. Insulating | 
Blocks, Tubes, Plates. 


*EDISWAN MULTAX’’ LAMPS. 


Details have reached us of a pattern of arc lamp which the 
Edison & Swan Co. are putting on the market. It is known as 
that under the above title, and embodies the “ bridge-core ” 
principle for the carbons. Ву the use of this system of carbons 
the burning hours of the lamp are doubled without any increase 
in length of thelamp. Thisis an advantage where shop-window 
lighting and low interiors have to be dealt with. The bridge 
core carbon is also stronger than the ordinary single carbon, 
consequently breakages are reduced considerably. The work- 
ing parts of the lamp are carefully enclosed and protected from 
the fumes given off by the burning carbons. There is no 
magazine and the lamp,is of simple construction. The 


Two Views 
OF THE 

“ EDISWAN 

MULTAX”’ 
FLAME | 
LAMP, 
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“ Ediswan Multax " long burning flame lamp is at present 
supplied for 20 and 36 burning hours. The 20-hour pattern 18 
recommended because it 18 only 33 in. in overall length. for all 
ordinary lighting purposes, and in particular for shops and publie 
buildings. The 36-hour pattern is suitable for street lighting 
purposes, docks and goods yard illumination, and generally 
where trimming considerations outweigh the slight disadvantage 
of somewhat increased overall size. 


IFS AND QUERIES. 


If the use of gas as an illuminant were made а criminal act. 


Does Mr. Bale want any help from The London Electrical 
Engineers in'quelling the electrical riots at Callan, Kilkenny Co. ? 

Will Mr. Ferranti referee at а football match between the 
mercury and commutator meter stalwarts * 

At Messrs. Elliott Bros. social evening a farce entitled 
“ Facing the Music” was presented. But in the electrical 
industrv, surely this is no farce ? 

The Electrical Engineer at Worthing has а balance to the 
good of £8 on the year’s working. Can we help him " blue ” it ? 
‚ When will orders for turbines be placed on steam consump- 
tion and not on price ? 
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ALVA А.С. WATTMETERS. 


b 


` The following general details of Alva wattmeters have been 
supplied by Messrs. Gillespie & Beales. The “ Alva" watt- 
meter works on the induction principle and possesses the 
mechanical advantages of the induction tvpe of meter, with 
the sensibilitv and accuracy of a wattmeter of the dynamo- 
meter tvpe. It сап be used for the measurement of single- 
phase, two-pliase or three-phase power consumption, and can be 
employed as a fixture on switchboards and also as a portable 
instrument for the testing of dynamos, transformers, motors, 
хе. Тһе“ Alva " wattmeter has a uniformly divided scale and 
is stated to be accurate at all loads. 

The principal difference between the Alva wattmeter and 
other wattmeters consists in an optical arrangement enabling 
the indications on a horizontal scale to be read verticallv, and 
thus the moving element can be mounted on a vertical axis, 
thus rendering the instrument free from anv frictional troubles. 

The © Alva” wattmeter is made for single-phase circuits, 
three-phase circuits with balanced loads, three-phase three-wire 
circuits with unbalanced loads or for two-phase circuits with 
common return, three-phase four-wire circuits, and for three- 
phase four-wire circuits (on two-phases and the neutral wire). 
The torque on the wattmeter disc at full load is from 40 to 50 
vramme-millimetres, and the shunt loss of the wattmeter varies 
from 0-6 watts to about 4 watts according to type. The weight 
of the disc is about 25 grammes, and the insulation of the meter 
is tested at 2,000 volts. The accuracy of the wattmeter is said 
to be independent of the wave form of the alternating current, 
and is not appreciably affected bv considerable variations in the 
pressure and frequency of the supply. 


ISOLATING SWITCHES. 


The illustration shows a single-pole isolating switch manu- 
factured by Siemens Brothers Dynamo Works. The standard 
types are either single or triple-pole, and are slow-break 
switches mounted on porcelain 
insulators suitable for pres- 
sures up to 6,600 volts. Single- 
pole switches are arranged for 
operation. Бу means of an 
insulated pole and hook. Thev 
are made in two designs: For 
fixing to iron framework, &c., 
the switch being provided 
with a cast-iron base, the 
terminals being arranged for 
front connection. For cement- 
ing directly into brickwork’ or 
concrete, this design of switch 
has no base, and can be 
supplied either for front or 
back connection, or with one 
terminal in front and one behind. 

Triple-pole switches consist of six porcelain insulators сатту- 
ing switch contacts, cemented into a cast-iron base, the con- 
necting blades being also mounted on porcelain insulators, and 
fixed to a common wavshaft, which can be operated directly by 
means of a double-armed hardle. or indirectly through а 
svstem of levers and links. In triple-pole switches the 
terminals are always arranged for front connection. 


GENERAL VIEW OF ISOLATING 
SWITCH. 
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OSRAMS ON ACTIVE SERVICE. У. 


The Osram lamp has been responsible for many revolutions 
in lighting methods, and we have had occasion to deal with these 
from time to time in our columns. The most recent example 
to come to our notice is that of camp illumination, Osram 
lamps being installed at the Bexhill summer camp of the Roval 
Engineers. The plant comprises a portable 4 H.P. petrol 
dynamo set, complete with battery. This equipment is used 
in the daytime to charge the cells for wireless service, and at 
night provides current for groups of Osram lamps in officers, 
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O.RAMS AT BEXHILL CAMP. 


mess, sergeants’ mess, orderly tent, men's"canteen, &c. Over- 
head lines attached to service poles are used for distribution 
purposes. The average distance of the lamps from the plant 
Is 300 yds., and they are run on a 50-58-volt circuit. The 
interior of the waggons carrying the wireless apparatus (as 
shown in the illustration) are lighted with Osram motor car 
lamps. This interesting installation affords vet another ìn- 
structive example of the efficiency and durability of the Osram 
lamp. The plant was first put into service in August, 1910, and 
was fitted up by the members of the wireless and airline 
companies of the London Army Corps, В.Е. у 


А SIMPLE CIRCUIT-BREAKER RELEASE. 


In our last issue we gave 
some preliminary details of a 
pattern of  circeuit-breaker 
manufactured by Morris & 
Lister, Coventry. We have 
now been supplied with a 
drawing showing the details 
of the release emploved in this 
circuit-breaker, and we think 
it of sufficient interest to 
reproduce. Fitted to the 
breaker is a casting known 
as "the rocker.” In clos- 
Ing the breaker this cast- 
ing is driven in positively by 
the handle. The lower end of 
the casting is fitted with a 
locking сей which engages 
as soon as the breaker is home. 
The top end of the rocker cast- 
Ing carries a turned plunger 
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catch which engages two flat catches connected to the main arm 
of the breaker ; these two catches are kept in position bv tension 
.on the thermalstrips. When the breaker is overloaded these 


strips expand and allow the flat catches to spring outwards, 
thus releasing the main arm of the breaker, which flies out away 
from the rocker. The bottom end of the breaker arm is fitted 
with eam surfaces which release the bottom locking catch. 
"The breaker is immediately ready for closing. For the various 
attachments such as no-voltage, minimum and reverse current 
the bottom locking catch is operated on. Рог instance, in an 
overload and no-voltage breaker this catch is sprung down so 
that it will not engage unless there is voltage on the magnet 
system. Should the voltage fail the catch is released and the 


breaker opens. 


CELL OR SELL? 


— —À — M 


A Birmingham traveller in the hardware trade was on 
business in a cathedral сіу recently. In the office of an iron- 
monger there he found a derelict dry cell, and as he wanted 
something of that kind to make a simple experiment, he asked 
if he might haveit. Theironmonger agreed with pleasure. Аз 
the traveller had onlv a few minutes to catch his train he 
carried away the cell under lis arm, without wrapping it up. 
Аз he approached the station he became aware of something 
unusual, апа was suddenlv pounced upon bv an inspector of 
police, who snatched the worn-out batterv from his arm, 
placed it on the ground. and hustled the unoffending traveller 
into the station-master's office. А body of police were told off 
to watch that nobodv approached the place where the traveller 
was confined ; indeed, when the whisper went round that an 
anarchist with a live bomb had been discovered, people scarcelv 
needed telling. In the meantime the poor commercial traveller 
was subjected to a long string of searching questions. Не put 
his foot in it at the beginning Бу saving he had no idea the King 
and Queen were expected to pass through the station. The 
officials smiled incredulously. Of course, породу in the city 
could possibly be ignorant of such a thing. Nor did the 
traveller mend matters by saving that he knew nothing about 
the " bomb ” except that he believed it to be quite harmless. 
If it was harmless, what were those curly bits of wire sticking 
out from it * And when he declared that he had onlv just had 
the thing thrust into his hand by a friend, he simply ran himself 
т. People don’t allow friends to thrust bombs into their hands 
without their knowledge. ]lt was hot until the erstwhile 
CE ү had been brought to the scene to 
Rd E dd b оо and prove the truth of 
was а e : ud p attery i ns that the traveller 
marked man in tiis city i A S 7 Bin bi ч _ 

пе сиу in question for the remainder of his 


days.—From “The Ironmonger." 


О—— ——— 


EXCELLO 


PLAME ARC WITH UNIQUE 
IWO YEARS' WARRANTY 


SUPPLEMENT to “ The Electrician,” April 14, 1911. 


Western -Efecfrae s: 


WOOLWICH 


East 1400. 


LONDON, W.C. T E L E P H О № Е S E T" 


THE GAS STOVE OF ADOLPHUS BROWN. 


Adolphus Brown was very proud, 
He moved above the common crowd ; 
And yet his ways were very loud. 


He said his blood was old and blue, 
But not a word of this was true ; 
He was a low-down parvenu. 


For “ common things " he cared no jot, 
And therefore he indulged in what 
His friends and neighbours had not got. 


Now Jones, who was his vis-a-vis, 
Had told him that, for cooking, he 
Believed in electricity 


And so had bought a useful stove 
That smells and dirt from kitchen drove ; 
He said it was a treasure-trove. 


But Brown turned up his Cockney nose. 
He said: “ That really only shows 
How little everybody knows." 


For his conceit was verv crass. 
He said : * The smart set cook with gas." 
He really was a stuck-up ass. 


He thought such men as Jones were dirt, 
Their customs low, their manners pert. 
And yet his dignity was hurt. 


That Jones should try to do the grand 
With stove of the electric brand 
Was really more than he could stand. 


The Gas Co.’s showroom wasn't more 
Than twenty minutes from his door. 
He bought a stove for five pounds four. 


They said it was the келу best 
By London County Council test. 
He turned his back upon the rest. 


He said : “ Please send it very soon ; 
I'm sure that it will be а boon.” 
They promised it that afternoon. 


He stood beside his garden gate, 

He hadn't very long to wait ; 

He'd bested Jones, at any rate. 

They fixed it up that very day ; 

He said he'd try it, come what may 
He'd have his dinner cooked that way. 


* * * * 


That night when Jones was at his door 
He heard a loud and deaf'ning roar, 
And something hit him on the jaw. 


Although no longer in his youth, 
Jones had a strict regard for truth ; 
He swore it was Brown’s wisdom tooth. 


And, probably, Jones was quite right. 
There fell from out th’ Empyrean height 
Small bits of Brown throughout the night. 


For here they found a lump of fat. 
A hand, an ear, his new silk hat ; 
They even found his old tom cat. 


And eke an arm, а nose all hacked ; 
They found his braces and, in fact. 

[4 | М L L 

They found his trousers quite intact. 


But of the gas stove ne'er a trace ; 
No bits were found about the place— 
It was projected into space. 


And now among the asteroids, 
Converted into Alkaloids, 
It floats, unregistered at Lloyds. 


ia i 

l'hus Brown, he proved to vou and me 
e . 5 

Fhe worth of gas, and paid the fee. 
Кесе stoves are best. you see. 


V. Z. 
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NEW TURBO SET AT ST. HELENS. 


The official opening of the latest addition to the plant in the 
venerating station of the St. Helens Corporation took place on 
April 5. The new unit consists of one British Westinghouse 
1,000 kw. steam turbo-alternator which runs at a speed of 
3,000 revs. per min. and supplies energy at a pressure of 6,600 
volts. 

The turbo-alternator takes steam from the boilers at 160 lb. 
per square inch, and the steam consumption guaranteed was 
15:9 lb. of steam per kilowatt-hour at - 
full load; the actual consumption on 
test came out at 15-64 Ib. per kilowatt- 
hour, which is 1:63 per cent. better than 
the guarantee. — This result is most 
satisfactory from the Corporation’s 
point of view. The condenser is of the 
low-level jet type. manufactured by 
The Mirrlees Watson Co., with West- 
inghouse motors driving the various 
pumps. 

The illustration shows the Westing- 
house turbine opened for inspection. 
The steam enters at the left-hand side 
of the turbine and is expanded through 
the various nozzles placed 1n each stage 
until the exhaust pressure is reached. 
Each stage consists of а diaphragm 
fixed in the evlinder and à moving 
wheel on the shaft, The velocity of 
the steam after it passes through the 
diaphragm ‘nozzles is used up on the 
blades of the moving wheel. 

The bearings are supplied. with oil 
under pressure from the oil pump shown 
in’the bedplate of the turbine, which is 
driven. by means of а vertical shaft 
through bevel gear from the governor 
shaft, which in turn is driven from the 
main turbine shaft by means of the 
worm and gear wheels shown. An 
emergency governor is fixed on the ex- 
treme end of the shaft to prevent the 
turbine reaching а dangerous. speed 
should anvthing go wrong with the ordinary governor gear. The 
blades rivetted on the various wheels are machined out of the 
solid steel Баг. The main shaft is made of high-quality steel, and 
stepped in diameter from the centre towards each end to take 
the blade wheels. Water glands are provided on each end of 
the cylinder to keep air from leaking into the cylinder and steam 
from. passing out. The steam chest, which receives the steam 


Pd 


from the main boilers, contains the necessary stop valves and 
governor valves for operating and controlling the turbine. It 
will be seen that the turbine is covered with planished steel, and 
all moving parts are totallv enclosed so that no dust or dirt can 
reach the bearings. The alternator is totallv enclosed, and in 
order to keep the windings cool, air is drawn in at each end of 
the machine and discharged at the top. 

Before the installation of the 1,000 kw. turbo-alternator. the 
whole of the alternating current generated was supplied bv 
two Westinghouse rotary converter equipments, of 250 and 


WESTINGHOUSE STEAM TURBINE AT RT. HELENS, SHOWN OPEN FOR INSPECTION. 


550 kw. capacity. Now that the turbo set is installed, these 
rotary converters will form a very flexible and most efficient 
link between the direct-current and alternating-current 
systems of supply. Each rotary is reversible, that 1s, 1t Сап 
supply a.c. or d.c. energy as required. lied 

The whole of the switchgear equipment was also suppl" 
by the British Westinghouse Co. 
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HIGH C.P. METAL LAMPS AT LOWER PRICES. but its initial cost has prevented many undertakings launching 
MEAE out on a big scheme for the conversion of existing gas lanterns 
Shopkeepers, tradesmen and central station engineers will ог for the fitting out of new posts. The effect of the new prices 
read with satisfaction the announcements of most of the metal will be watched with interest, and we hope that both the 
lamp makers this week to the effect that the high candle-power industry and the manufacturer will benefit by it. 
lamps are to be again lowered in price. This move will The announcements of the various lamp makers are given 
materially assist the electrical industry in its campaign against below. 
eas, because the inverted mantle when grouped in suitable MAZDA. 
lanterns is a most powerful competitor of the metal lamp when The British Thomson-Houston Co. state they have decided 
used in the same manner. The high candle-power metal lamp to amend the list prices of high candle-power Mazda lamps, and 
should, in the light of its new price, be capable of competing — the following are the new prices :— 
even more successfully with gas than it has already done. In. ————— — — — — — mu аа 
every sphere of trade, commerce and industry, there is a demand | | British | | i ; к. „узак 
—and a big demand—for a unit of light between that of the Watts. ые Volts. р | жы: lox ps. 
highest candle-power lamp in general use—the 50 c.p. lamp— ee. c m. ere o VERAS, D 
and the smallest are lamp. The most successful high candle- 89 | 253 100/260 6^» 3)” straight side 4s. 6d. 
power metal lamp is rated at 600 c.p., and a light unit of this 100 9 100/260 ых x 4р spherical ,, 4s. 9d. 
standard is of immense value for the illumination of shops, vards es ! ty Tue d Pope » ^ т 
and open spaces. Из selling price is therefore of more than iod | 300 100/260 | 1117х8” E ve | 17s. 
ordinary importance. The action of the lamp makers in 600 | 540 100/260 114” x8” ‘i f 20s. 
reducing prices should be supported by the trade in every ~ pa a C E ias 
possible way. | Contractors, &c., who have any Madza lamps of the above 
As far as the central station engineer is concerned his support — varieties still in stock, which were purchased since March 15, 
can no doubt be counted upon for high candle-power metal — 1911, and who advise the company of the number and type 
lamps for street lighting. This is а field in which the gas immediately, will receive a credit for the difference in price. 
advocates fear the competition of the metal lamp more than in | 
any direction. The electricity supply authorities have kept OSRAM. | 
, пра constant fight with gas for the last few vears, and thev have The General Electric Co. announce that they have been very 
1 succeeded in removing to some extent the popular impression successful in the sale of high candle-power lamps, from 100 c.p. 
: that gas is a cheaper and better illuminant than electricity for to 600 c.p., with a corresponding effect of cheapening the pro- 
, streets and public thoroughfares. Already the metal lamp duction. They announce that from April 15, 1911, prices will 
| shows a remarkable life when used in this field of illumination, be reduced as follows :—100~260 volt 100 watt, approx. 100 c.p., 
v 
4 
See important announcement, page xv. 
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The General Eleciric Go., Lid. 


once 67, Queen Victoria Si., London, E D. 
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PROTECT YOUR HOUSE SERVICES 
WITH 


FUSES. 


“ZED” 


Specially suitable for use as 
COMPACT HOUSE SERVICE CUT-OUTS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrick: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860. Telegrams: "SiEMBRALOS, LONDON." 

Supplies Dept. : зо, UPPER THAMES STREET, Б.С. | 
Telephone: Lonpon Watt 8270. Telegrams: ''SitgMoToR, онорон,” 


BRANCHES : 
SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CAROIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


4s. 9d. each; 100-260 volt 200 watt approx., 200 c.p., 9s. each ; 
100-260 volt 400 watt approx., 400 c.p., 17s. each ; 100-260 volt 
600 watt approx.. 600 c.p., 20s. each. | 

They hope by these reductions to largely increase the sale of 
the higher candle-power lamps which have an exceedinglv 
long life, as shown by a recent test by the National Physica! 
Laboratory. Further, the Official Records of the Borough of 
Hammersmith Electricity Department also show that an 
average life of over 3,600 hours has been attained with Osram 
lamps. 


* ONEWATT." 

Messrs. Siemens Brothers Dynamo Works Limited, Туззеп- 
street, Dalston, London, N.E., have reduced the list prices of 
their well-known " Onewatt" lamps of 200 c.p. and 400 c.p. 
The prices of these in all voltages are, as from the 15th inst., 
9s. and 17s. each respectively. It 1s expected that the lower 
prices will enable contractors to do an even larger trade in these 
lamps than previously. We may remind our readers that the 
price of their 100 c.p. lamp remains unchanged at 4з. 64. А 
new price list has been printed containing the above alterations, 
and quantities will be forwarded, over-printed with contractor's 
name and address, on receipt of application accompanied bv 
trade card. 
| АЕСМА. 


The Electrical Со. lamp department are making reductions 
in the price of their high candle-power lamps as follows: 
100 e.p., 100-135 volts, from Эз. 6d. to 4s. 6d. ; 100 с.р. 
200-260 volts, from 6s. to 45. 64.; 200 c.p. 100-260 volts, from 
IDs. Gd. to 9s. ; 400 c.p. 100-260 volts, from 20s. to 17s. : 
600 c.p. 100 260 volts, from 22s. 6d. to 205. The same company 
also make an important announcement m the reduction of 
their 25 c.p. апа 32 c.p. pear-shaped 200-volt metal lamps. 
These are both reduced from 43. to 33. 9d. These prices are, of 
course, subject to the usual trade discounts, and we under- 
stand that the company 13 ша position to make prompt de- 


2 


livery. They also state that they can give special terms for 
street lighting. 


BRIMSDOWN. 


Imperial Lamp Works (Brimsdown). Ltd., announce reduc- 
tions in the price of their lamps. These affect the lamps from 
53 to 540 British c.p., and are as follows: 53 с.р. 4s. бй, 
90 c.p. 4s. 9d., 180 c.p. 9s., 270 c.p. and 360 c.p. 17s. each, and 
940 c.p. 205. These are list prices for clear lamps, andare, of 
course, subject to the usual trade discounts. 


| PHILIPS. 

Messrs. G. M. Boddy inform us that the prices of their, 
Philips high-candle metal lamps, 100 c.p. to 1.000 c.p., will be 
reduced to the same level as that of the Csram lamps. Mr. 
Boddy has been identified with the metal lamp trade for manv 


years past, and has alwavs endeavoured to associate his busi- 


ness with all improvements a 


-————. um 


nd developments as they occur. 


LARGE CAPACITY RHEOSTATS. 


A new line of rheostats for controlling the field circuits of 
large generators and for other purposes is being made bv the 
5 . E " ? v 
Electric Construction Company. Thev describe it as their 


straight line type, and the 
illustration shows a regu- 
lator with an operating 
hand wheel. They ате, 
however, designed also 
with the view to being 
placed away from the 
switehboard and operated 
bv gearing ard rods, or 
by chain. 

The rheostats have a 
large number of ways, and 
the resistance conductor 
consists of a number of 
strips or wires in parallel, 
so that the continuitY 
of the circuit does not 
depend on one strip or 
wire, and it also enables 
the ohmic resistance to be 
readily altered. The hot 
air rising from the resis- 
tance material is not 
obstructed in any way by 


the framework, and the 
ventilation is consequently efficient, enabling a large amount 


of heat to be dissipated in comparativelv small dimensions. 
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E.C.C. ВнЕОЗТАТ. 


THE SALESMAN’S CREED. 
1. To respect my Co. and myself. To be honest and fair 
with mv Co., as I expect my Co. to be honest and fair with me ; 
to think of it with lovalty, speak of it with praise, and act 
always as a trustworthy custodian of its good name. M 
2. To make a studv of my business or line; to know it m 
every detail; to mix brains with my efforts and to use system 
and method in mv work. То find time to do everything need- 
ful bv never letting time find me doing nothing. To make 
every hour bring me dividends in commissions, increased know- 
ledee or healthful recreation. 
3. To believe in my proposition heart and soul; to carry an 
air of optimism into the presence of possible customers ; to 
dispel ill-temper with cheerfulness. kill doubts with strong 


Back geared '' EOA"' Motor. 
Gearing enclosed. 


Quick Delivery. 
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66 EOA 9 
Motors is 


all sizes up to 50 H.P., with back gear 
enclosed as illustrated, or of the usual 
open type. 


"^ EO A" Motors give satisfactory 
service under all working conditions, as 
their great feature is 


Reliability. 


Competitive Prices. 


The Electric & Ordnance Accessories 
Co., Ltd., Aston, Birmingham. 


(Proprietors, VICKERS LIMITED.) 


convictions and reduce active friction with an agreeable 
personality. 

4. To remember that success lies within mvself. in my own 
brain, my own ambition, my own courage and determination. 
To expect difficulties and force ту way through them; to 
turn hard experience into capital for future struggles. 

9. To base mv expectations of reward on a solid foundation 
of service rendered ; to be willing to pay the price of success in 
honest effort. То look upon my work as opportunity to be 
seized with jov and made the most of and not as painful 
drudgery to be reluctantly endured. 

6. To keep my future unmortgaged with debt; to save 
money as well as earn it; to cut out expensive amusements 
until I can afford them; to steer clear of dissipation, and to 
guard ту health of body and peace of mind as my most 
precious stock-in-trade. 

7. Finally, to take a good grip on the jov of life; to play the 
game, and to endeavour to grow as a salesman and as a man 
with the passage of every day of time. This is my creed. 

The foregoing has been sent in to us bv the 5t. Helens Cable 
Co. who are making a distribution of them to applicants 
(strictlv in rotation). Мг. J. C. H. Brooking, the manager of 
the companv in question, is responsible for this credo. 

We have numbered the items for purposes of comment. И 
will be noticed that there are seven. The author evidently 
believes in the biblical number. 

Nos. | and 2. Rather difficult with а man who sells turbines, 
condensers, metal lamps, varnish, rubbers, telephones and 
electric winders, all in the space of about 18 months. Не 
makes his own creed as he goes along. 

No. 3. Not recommended for salesmen of steam turbines. 

No. 4. This should be a boon to salesmen of magazine arc 
lamps. 

No. 5. Borough electrical engineers in small towns with 
salaries from £150 а vear downwards should frame this item 
in solid oak, or, better still. have it perpetuallv reeled off on a 
phonograph. 


No. 6. Impossible for electrical contractors and advertise- 
ment solicitors. Simply can’t be done. 

No. 7. Electrical men generally might omit the repetition cf 
this the next time thev go to church. 

We suggest as a substitute: Finallv, to get a good grip of the 
other man’s prices, to cut like blazes, and to endeavour to get. 
the job (for the works’ sake) every time and all the time. 


COLOUR CAPS. 


Electrical contractors and central station engineers 
who have in hand illumination schemes for the Corona- 
tion will be interested їп а device for illuminating the tips 
of lamps which is being put forward by an American firm, 
Messrs. Betts & Betts, of New York. This company has sent us 
a number of bulletins ш which this interesting device is 
described. It is a celluloid cap which is clipped on to the lamp 
bulb bv wire fasteners which encircle a flange at the base of the 
cap. А stock series of colours is listed, and we understand that 
a supplv can be given at short notice. The makers claim that 
the cap has an advantage over a dipped lamp, in that it cuts 
off à minimum of light, and, in fact, enables a lower candle- 
power to be used with the same effect as a higher candle-power 
with a dipped lamp. The company have supplied a large 
quantity of these caps to the big sign firms in America, and the 
literature supplied contains illustrations of a number of these 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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" EMPIRE " 


A.C. Lift Controllers 


FOR POLYPHASE CIRCUITS. 


Unsurpassed for 
RELIABILITY, 
ECONOMY, 

SILENCE IN ACTION. 


Liberal Design. 
Conservative Action. 


BRITISH MADE. 


10H.P. 3-phase Lift Controller 
Push Button ,Type (four floors’. 


Writefor fall Particulars 
and Catalogue “Е.” 


] ELECTRIC CONTROL, LTD., 


177, REID STREET, 
BRIDGETON, 


GLASGOW. 


Telegrams— Telephone— 
“ CONTROL, GLASGOW.” BRIDGETON, 2817. 


OSRAMS FOR STREET LIGHTING. 


In a recent issue we reviewed a publication which the General 
Electric Co. had issued relating to the application of the Osram 
lamp for street lighting. This booklet contained a page from 
the log book kept by Hammersmith Borough Council of the 
street lighting lamps, all of which are Osrams. We have now 
received an extract from this log relating to the life of 75 lamps, 
and the figures are of sufficient interest to publish in full. 


—— — 


No. Hrs. | Mins. | №. Hrs. | Mins. | No. | Hrs. | Mins. 
1 23.162 40 26 3,502 10 al 2.110: э 
2 38.430 55 27 5.125 20 52 2.142 ' 20 
3 2.497 i 30 28 5.441 15 53 1.640. 15 
4 8.134 кез 20 4,572 40) 34 3.105. 45 
5 8.698 15 30 оздон 5 55 953 30 
6 7.893 30 3l 3.888 | 15 56 4.027 | 15 
7. 793 25 32 2167 30 57 | 3.969; 50 
8 8.012 5 33 | LESSE... 258 |170 5 
9 7.603 — 90 34 | 250, 55 59 799) 25 

10 7.512), 35 35 .44122' ,, 60 | 1.555 25 
11 6.364 15 36 2.760! 20 61 3.764 | 20 
12 4799. 45 37. 221! 20 62 | 3.962! — 20 
13 23594, 25 33 4237. 45 63 | Lee. 
4 ЛИ 40 30 3221, 20 64 | 1276. 10 
15 5282) 10 40 1295 35 65 | Llog 20 
16 5.939 5 41 өзө — 235 G6 |3934. 3 
17 эм 25 412. 3471 — 50 67 |35491 45 
18 LYST) 5 43 10295. 45 ON | 3.335. 35 
{з 55411 25 44 4.001 И 60 3.176 |; 
230. 3102; 50 45 34174 55 70 | 2429 — 45 
| 561 35 46 VDE 25 TFC 
22 Qaa. D 47 4.218 sali 19 2'06] | К 
23 6.400) 30 їч рөө 35 73 l atl G 
ааз 2 (| 49. Xon a5 | 74 ав qo 
25 5272 23 | 50 124 Озу | z5 |1 qe 

Total number of lamps О, ^5 

Total buraing hours MEME ADR КЕИ эт өӊ! 

Average life per атр... о ооо UN 


rS 3,013 hours. 
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The following are a few instances of existing large street 
lighting installations :— 

The Corporation of Torquay have replaced every arc lamp 
previously on circuit by 1,000 c.p. Osrams, 80 of the latter now 
being in use. At Acton 64 400 c.p. Osrams have replaced a 
similar number of 10-ampere open-type are lamps. In 
Hammersmith a considerable number of 400 c.p. Osrams have 
replaced arc lamps in one of the most important thorough- 
fares. According to figures now to hand, we understand this 
change has been the means of effecting a saving of £2. 16s. per 
lamp per annum. Yarmouth Corporation have installed over 
300 400 c.p. Osrams which replace both arc and gas lamps. 
West Hartlepool have a number of 200 c.p. Osrams now in use, 
these having displaced 10-ampere open-type arc lamps. 
Wimbledon have already installed 49 300 c.p. Osrams, most of 
which have replaced 550-watt small enclosed arcs, whilst over 
1,100 50 c.p. Osrams are being used in this district for side street 
lighting. Cardiff have already replaced over 60 ares with 40%) 
and 600 c.p. Osrams. Bury St. Edmunds have 200 Osrams m 
use for street lighting and a further 200 posts are being fitted. 
The lamps are of the 63-watt 200-volt type and their average 
life is found to be about 2,500 hours. А life of 2,000 hours 
is also reported from King's Lynn, where there are 600 Osram 
lamps in service for street lighting. We may also mentior 
that a contract has been placed for the supply of 4,000 
Osrams for the entire equipment of the incandescent lamp 
street lighting scheme for Johannesburg. On the Underground 
Electric Railways, London. some thousands of high candle- 
power Osrams have been installed, entirely replacing the are 
lamps which previously provided illumination for their various 
stations. 


IFS AND QUERIES. 


* . 55 a 
If the writer of the " Electricity Memoranda” ш the 
* Journal of Gas Lighting жеге not a Scotchman. 


With the new electric train service will the LE.E. Con- 
versazione be held at the Crystal Palace this vear ? 


How much longer will metal lamp makers resist the tempta- 
tion to reduce prices all round 7? 


If the miners succeeded in prohibiting the use of electricity 
in mines what would all the gas works do ? 


Will the additional 54.000 c.p. in the street lighting | 
Watford adverselv affect the dividends of the local breweries : 


Carnarvon Castle is to be lighted electrically for the inves- 
titure of the Prince of Wales; will the castle electrician arrange 
for the necessary leek ? 


If Mr. Killingworth Hedges were made Comptroller of the 
P.O. Telephone System. 


After the events in Holborn, will the Street Lighting Conr 
mittee of the Corporation of London now ask for a scheme = 
public lighting to be submitted by the gas and electricity 
supply companies jointly ? 


ctaloque 


Extract from an Electrical C 


EBONITE, 
CANTO XII. 


Where Insulation’: needed, strong B thin, 
Theu Ebonite is used, as Black аз > i. cid 
But Good and True ~t. Helens make the , 
For Volt detention thro’ or o'er its skin. 


ORDERS. 


Casto XIII. 


And when THYSELF with inked реп shall pass 
THY Bounteous Orders, singly or en masse 
For m rchandise of kind us shewn PENAT са 
Remember us,or THOU mays: су | 


— 


“Warrington. 


ЕЕ 
published by Sr. HELENS CABLE & RUBBER Co., LTD., 
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SPECIFY AND USE 


No Temperature Coefficient. Wire wili not Rust or Perish. 

3 Contains no Iron. —————— 
The only Materlai of its kind Manufactured in England. 
Used largeiy and Specified by the Admiralty. 
Used also by the italian and Japanese Admiraities. | 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


M. : 
akers | Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO., Ltd., 3, Staple Inn, London, W.C. 


| GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. 
| Telephone : 6400 CENTRAL. Telegrams : '* WIGGIN BIRMINGHAM.” Telegrams: ‘‘FERRYDOM, LONDON." 


— = дц 


IF WEATHER-PROOF CABLE—WHY CONDUIT 


One of the leading cable companies has recently introduced 
a Rust and Weather-proof Cable, specially recommended for use in 
Screwed Steel Tube; a Conduit Company advises that Weather: 
proof Cables be used in their conduits. Why? Because it is impos- 
sible to have steel or iron tubes without condensation.—[t means that no 
cable ordinarily used for indoor werk should be drawn into steel tubes. 
The Weather-proof Cables are certainly more suited to the conditions, 
but they don't eliminate the condensation—the trouble is still there. 


And yet **Conduit wiring without condensation" is possible, 
and easy of attainment—but only with the Kalkos System (taped only 


wires are all that are required). That is why a constantly increasing 


number of consulting engineers are specifying, and contractors adopting 


it as their standard practice. Write now for full particulars of the Kalkos 
system which is guaranteed free from condensation by The Sun Electrical 


Co., Ltd., 118-120, Charing Cross Road, London, W.C. 
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“STANNOS ” AT RHYL. 


REsULTS oF 12 WEEKS’ CAMPAIGN. 
Towards the end of last vear, the Rhyl Urban District 


Council wished to increase the -load on their mains, апа? Мт. 
E. H. Wright, the electrical engineer, approached $ Messrs. 
Siemens Brothers & Co., as it was considered that Rhyl would 
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STANNOS WIRINE STANNIS WIRING 
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EXTERIOR or ** ЗТАХКОХ ” SiiowkooM AT Rut. 


offer an excellent field for the O.N. wiring system. Eventually 
the Couneil fitted out a showroom, which was wired throughout 
with " Stannos " and opened early in January. The necessarv 
advertising was undertaken by means of signs, lighting, show- 
boards, literature, newspapers, &¢. Simultaneously an ener- 
getic canvass of the town was made by the two local contractors, 


ne o 


for Hydro- 


PELTON WHEEL Electric Plants. 


Patent Hydraulic Speed Governors. 


1 specialise in these, and my prices will be found 
lower than those of any other first-class manufac- 
turer. I have supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 


PERCY PITMAN, 3, Willcott Road. Acton, 
LONDON, W. 


АУ САЛИ ne e» - " "i ia 
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Ltd., 200, Upper Thames Street, London, Е.С. 


“> 


Works: Dagenham, Essex. 


Messrs. D. T. Jones & Co. and Mr. Barker, who have obtain. 
between them, a large number of orders for new installations 
with “ Stannos " (including “ Tantalum ” lamps and Led 
füses). The additional load secured to the undertaking by z 
12 weeks’ campaign is represented by the equivalent of over 
1,100 30-watt lamps. < 
The importance of these figures must be considered, however. 
in relation to the size of the undertaking. Taking x 
basis the latest published data (THE ELECTRICIAN Tables 0 
Electric Lighting, &с.). the lamps connected а 
increase of about 11 рег cent. We understand that AM 
Siemens Brothers & Co., Ltd., are prepared to discuss “Stannes 
showroom schemes with station engineers who are des 
of providing the necessary facilities much on the same lines às 
at Rhyl. i ; ed ON 
Since Messrs. Siemens Brothers & Co. first introduc ні нА 
wiring about two vears ago, one of their claims has be % КУ 
that " Ntannos " wires provided a means for increasing | : 
number of consumers. With that object indirectly idt 
thev instituted a publicity campaign, which was Fide H 
both ends of the retail scale, viz., the contractor and t rd 
sumer, and the results continue to afford the greatest s 
faction. This is particularly the case m localities Япепсе 
prejudice or conservatism is not allowed unduly bs un see 
progress, and where the station engineer Is able, 01 гп um 
enough, to assist. The foregoing shows how it can be done. 


NEW TRADE LITERATURE. 
. T "атто 

А budget of trade publications has reached us-from varion 
sources during the past week. qs 
"The British Thomion-Houston Co. has sent particulars 
their arc lamp winches, high torque alternating Cur ас 
hour meters, pressure governors, radiator d for direct- 
starting compensator, automatic starting he pieni 
current non-reversing motors above 15 H.P., ane S f one от 
switches for induction motors. We shall give details 0 
two of these specialities in our next Issue. 

The General Electric Co. have issued lamps an 
which relate to their engineering supplies and are ee 
accessories. The former describes a variety of to machine 
Witton motors, and shows the application of Lu i 
tools. small pumps, sewing machines, coffee m Б. laters 
cleaners, &c. There is also a section dealing with че accessories 
dynamo supplies and traction overliead едшртел the subject 
The are lamp list is replete with mop uo а descrip 
of Angold and Butt are lamps, and praetica a is a section 
tion of lamp manufactured by the company. A companvill 
on accessories and flame and ordinary carbons. mm Jackson 
these catalogues is a loose leaflet describing hade carrier. 
semi-automatic door switch and Hileach patent shë 
Particulars of these will be given next week. 


several catalogue 


SIMPLEX CONDUITS Lo.. 


Garrison Lane, BIRMINGHAM. 


IT. 
M SONDUITS, CABLES, ACCESSORIES NG 
TINGS, MOTORS, ELECTRIC 


AND COOKING MATERIAL, &c. | 
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Prices are Reduced as from April 15/11. 


AEGMA LAMPS. REDUCED FROM TO 

25 c.p. 200/240 volt, Pear Shape, Clear | .. " 2 4/- .3/9. 
32 c.p. 200/260 ditto ditto " м " 4/- 3/9 
100 c.p. 100/135 volt, Spherical, Clear m - - 5/6 4/6 
100 c.p. 200/260 ditto ditto "ELT T 6/- | 4/6 
200 c.p. 100/260 dito ditto = е " 12/6 9/- 
400 c.p. ditto ditto ditto z " . £1/0/0 >: I7- 

_ 600 c.p. ditto dito ditto т .. -- &1/26 £1/0/0 


Trade Discounts as heretofore. 


STRONGER FILAMENTS. NO BREAKAGES. 


PROMPT DELIVERY. 


Special Terms for Street Lighting. 
ASK FOR NEW PRICE LIST. 


THE ELECTRICAL Co, LTD. 


Lamp Dept., 
122/4, CHARING CROSS ROAD, W.C. 
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ERRANTI 


Ltd. 


CONTACTLESS REGULATORS 


Give a more definite 
and absolute grada- 
tion than any other 
Resistance on the 
market. Entirely 
supersedes the Wire 
Wound Resistance. 
Equally adaptable to 
Power and Lighting 
purposes. 


Write for List H 151. 


FOR POWER AND LIGHT REGULATION. 


_————— ——___—+є+—_-_- 


HOLLINWOOD, LANCASHIRE, and 
78, KING STREET, MANCHESTER. 
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* UNION ” FRICTION HOISTS. 


These hoists have been designed to meet a general demand 
for a cheap and reliable electrically-driven winch, especially 
in connection with building construction. They are con- 
structed with a view to compactness and portability, but at 
the same time are proportioned to withstand the hard wear and 
rough usage inevitable in this class of work. The control of 


Union Evectric Friction Holst. 


the hoist is effected by a single lever, operated by a rope from 
any convenient position. The hoists are listed for use on 
direet-current circuits or three-phase circuits of 50 evcles. In 
the case of direct-current hoists, the motor 1х a shunt wound 
enclosed ventilated machine of suitable speed and output, and 


JH. WEIDMANN, | 


RAPPERSWIL, SWITZERLAND, 


FOR 


| 
Presspahn and Insulating Material. 
|! | (See larger Advt. last week.) i 


— 


e — na 


8 
Е НЕЕ Е 
m m mx» mum m X Nm 


REYROLLE: 


QUIOK MAKE & BREAK | 


OIL-SWITCH. : 


{ 
bum ( 
| & OL SWITCHES | j | 
| THIS TANK TO at ТТ ы | | 
| WITH ОК, UP To Line 


Send for Pamphlet No. 144. T ‘ || 
Ш А. Reyrolle & Co., Ltd., Hebburn-on- yne. - є 


жижи 
! 
pomme 


the switchgear an ironclad combined switch and fuses, d 
with а semi-enclosed motor-starter fitted with а э cave 
release. For three-phase circuits the motor !5 à uei q on 
enclosed. ventilated machine, controlled by an и үн 
bined switeh and fuses, and an enclosed star-mesh E e be 
The hoists consist of a protected electric pn one à 
means of spur gearing, an intermediate shaft, ушел mer 
small steel friction wheel. The rope drum and а m ш 
friction wheel are mounted on a second shaft. which Jl ie M 
one end in a swivel bearing, and at the friction whee a angle 
eccentric block, capable of being moved through EU d NUN 
bv means of the operating lever. This lever 13 is wooden 
to bring the large friction wheel into contact with trol lever. 
brake block in its normal position. On lifting hs edle block. 
the large friction wheel is first brought clear of the и я 
in which position the rope drum 15 left free to ph lever is 
the weight of the load, and so lower 1t ; while, 1 "eds am 
lifted still further. the large and small n 
brought into contact, and tlie load is consequent | 5 | building 
The usual method of employing these dat | te irt 
purposes 13 to instal the machine on the E "ere ЖЬ 
cable being brought up to the top of the scaffo М nen 
passed over a suitable head wheel. The cone » a loop. 
also led up and over a small pulley, and termina ibles him to 
into which the operator places one foot. This et the fric- 
keep the hoist under perfect control, and ensures lipping. thes 
tion wheels will he engaged quickly and pues eid (о, vi 
reducing wear to a minimum. The Union Elec | 
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type tlie light is on only when actually required after entering 
room, the closing of door and subsequent pulling of cord places 
the switch in the ** оп” position. Theaction of opening the door 
to leave automatically throws the switch to the “ off” position. 
A considerable saving in current consumption is effected,*as 


*SIMPLEX"' FOR THE POCKET. 


А 400-page quarto catalogue compressed into a pocket 
edition of 130 pages ; 1t sounds almost impossible, but Messrs. 
Simplex Conduits have managed it, and we hope that the trade 

will appreciate their effort by getting 
and keeping the list, the while, of 
course, they act upon Из many 

, admonitions to purchase. ‘There are 
\ \ no less than 18 sections, and they 

Хх № 


\ 


Г и cover the entire range of wiring and 
T V electricity using devices. A most 
— valuable section is that of some 6 
à) pages devoted to a numerical index 

of the items in the catalogue. The 

list is 4 in. by 8in., and can easily 


5 be slipped into the catalogue. The 
uw. © illustrations are on а small scale of 
Lon | course, but perfectly clear and 
distinct. The adjoining specimen is 
taken from the electric fixtures 
section, and shows a line of illumin- 
ated mirrors for shaving and hairdressing purposes. The mirror 


13 adjustable and сап be placed either on the table or hung on 
the wall. 


SEMI-AUTO DOOR SWITCH. 


The ordinary automatic door switeh is usually under the 
disadvantage of being switched on every бте the door 1s 
1 . Tog . ve ‘ = 29 

fastened, whether it is required or not. With the “ Jackson 


REDUCED 
PRICES. 


Full particulars free on application. 


The General Eleciric Go., Lid. ‘et? 67, Queen Victoria Si., London, ЕШ. 


eT 


Jackson Door SWITCH OPEN. 


during the hours of daylight the switch need not be used. The 
illustration. shows the method of fixing the switch. The 
device is made by the General Electric Co., who supply the 
switch for right or left hand doors. There is also included a 
bolt with 3 ft. cord and acorn-shaped knob. 


High Candle Power 
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INSULATED 
SWITCH LAMPHOLDER 


Meets requirements of 


Home Office 
Absolutely shock-proof 
Takes standard shades 


Ready for immediate delivery 


For reduced prices and further particulars write to our 
Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Heap OrFice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOs, LONDON.” 
Supplles Dept. : 39, UPPER THAMES STREET, В.С. 
Telephone: Lonpon WaLL 8270, Telegrams: ‘‘Stgmotor, LoNDoN.'* 
BRANCHES : 


SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
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B.T.H. AUTO-STARTING COMPENSATOR. : 


Automatic starting compensators are recommended for 
the remote control or automatic operation of two and three- 
phase induction motors with squirrel-cage rotors of 5 H.P. and 
upwards. These compensators are particularlv adapted for 
use with motors in connection with pumping svstems. 

The compensator method of starting the squirrel-cage tvpe 
of induction motor presents advantages over the system in 
which resistance is used im series with the stator for reducing the 
current taken from the line. In starting a motor with this 
latter tvpe of device. the line current is at all times the same 
as the motor current, and since the starting current will 
probably be several times greater than the normal load current, 
serious disturbance may be caused in the line voltage. 

With an automatic compensator the line current during the 
period of starting is about the same as the motor current at full 
load, owing to the transformer action of the compensator. In 
addition, the compensator is provided with tappings which 
can be adjusted to suit the starting conditions. 

The automatic compensator is operated bv an improved 
tvpe of a.c. solenoid, which ensures positive action. In addition, 
it is possible to instal the apparatus where continuous current 
is not available, and without the use of batteries or other 
auxiliary appliances. The only solenoids in circuit after the 
motor has attained full speed are those on three contactors, 
and they use a very small amount of energy. Automatic 
compensators protect the motor if the voltage fails - external 
enclosed fuses also are provided, which are in cireuit only when 
the motor is across the running side of the automatic com- 
pensator. | | 

The B.T.-H. compensator, shown herewith, consists of a 
eurrent. limit relay, contactors, compensator coils and fuses 
mounted on a panel supported by pipe frame work, The 
contactor will carry its rated current continuously with a large 
factor of safety. 16 opens and closes with a quick positive 


action, thus preventing fusing at the contacts, It will open 


IO 


the circuit on heavy overloads, arcing being dispersed by means 
of a powerful magnetic blow-out. Special attention has been 
given to these contactors in order to eliminate the noise and 
vibration often experienced with alternating current magnets, 

Fuses for overload protection are supplied and mounted on 
thepanel. Asthey are not connected in circuit during the period 
of starting, fuses of the running capacity of the motor can be 
used. All the parts have been designed and constructed to 


meet the requirements of the severest service, and to enable 


replacements to be effected with the greatest ease and in the 
shortest time. 


The motor ean be controlled either by opening and closing 


_ the circuit of the solenoids by means of a small lever switch, or 


by leaving this circuit closed, and using instead a double or 
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D.T.-H. AUTOMATIC STARTING ( OMPENSATOR 

FOR INpucTION Morors. =" 


triple pole switch (preferably 
closing the line circuit. W 
depends upon the rise or f 
float switch is used to o 
controlling solenoids. 


.QStarting compensators are supplied in voltages 110 to 550, 
but they can be supplied for circuits of 2,200 volts. The general 
construction of high voltage is similar to that of low voltage 
Compensators, excepting that in the former the contractors 
and the whole of the lower part of the panel are totally enclosed 
in a tank of oil, thus ensuring perfect insulation and disruption 
of the arcs at the contacts. Tube expulsion fuses are supplied 


and a transformer is furnished to reduce the line voltage to the 
voltage at which the solenoids are operated. 


of the oil type) for opening and 
When the operation of the motor 
all of a liquid in a tank, a single pole 
pen and close the exciting circuit of the 
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Back geared '' VICKERS "' Motor. 
Gearing enclosed. 


Quick Delivery. 
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“VICKERS” 
Motors in 


all sizes up to 50 H.P., with back gear 
enclosed as illustrated, or of the usual 
open type, 


* VICKERS" Motors give satisfactory 


service under all working conditions, as 
their great feature 1s 


Reliability. 


Competitive Prices. 


The Electric & Ordnance Accessories 
Co., Ltd., Aston, Birmingham. 


(Proprietors, VICKERS LIMITED.) 


NEW ACCESSORIES. 


An insulated switch lampholder specially designed by 
Messrs. Siemens Brothers Dynamo Works (Ltd.) to meet the 
requirements of the Home Office, is shown herewith. It com- 
plies in every respect with the regulations governing the use 
of pendant switch lampholders in factories and workshops 
(see Regulation No. 13, Factory and Workshop Acts). The 
| lampholder consist of a fireproof insulat- 
ing ease enclosing the porcelain interior 
of a switch lampholder. 

The following advantages are claimed 
bv the makers: When the lamp 18 in 
place neither the lamp cap nor any metal 
part of the holder can be touched. The 
metal shade is insulated from the lamp- 
holder, and therefore cannot become 
charged. The metal pin which passes 
through the centre of the switch handle 
is insulated from the current-carrying 
parts, so that, in the event of this handle 
becoming broken, it is impossible for 
anyone to receive а shock. The insulating covers form ап 
integral part of the lampholder, making 1t impossible for the 
lampholder to be used if any portion of the protecting devices 
is omitted. The lampholder 13 constructed to take the stan- 


dard size of shade with 1j in. hole. 


REYROLLE WALL PLUGS 
| For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS— | 
HEBBURN-ON-TYNE, ENGLAND 


The essential function of a gallery is to securely hold the 
glass shade or reflector or pendant or electric light fitting, 
and it should be of neat appearance and well finished. The 
new "serewless ? gallery has advantages owing to its sim- 
plicity of fixing, and 1t should appeal to contractors. 1% 13 
specially deep in order to bring metal filament lamps into 
correct position in the glass shades, and, in the case of stiletto 
and household holophane reflectors, brings the lamps into the 
true focus of the glassware. The “ screwless » gallery is а 
brass spinning drilled and slotted to obtain the necessary 
amount of spring, having a curved lip which just grips the 
giassware. А ring slides on the outside and this is pulled 
up whilst the gallery is sprung on to the lip of the glassware, 
the ring can then be pressed down to ensure security. To 
release, the ring is simply pushed up and the glass pulled out. 
Former types of gallery in which screws are employed are often 
a cause of breakage because the screws hold the reflector too 
tightly, and the reflectors crack through expansion. It will also 
he noticed that the “ screwless ” gallery is well ventilated, and 
thus the cap end of the lamp is kept cool. Owing'to the shape 
of the gallery itself, the ring cannot be removed except by force, 
and the gallery may be considered as far as all practical pur- 
poses are concerned as a single piece, rendering the loss of parts, 
so common in ordinary screw galleries, absolutely impossible. 
Large stocks of these are being held at all the branches of 
Messrs. Siemens Bros. Dynamo Works (Ltd.), from whom they 
can be obtained at the price of 6s. per dozen, list. 


ЕЕ 
SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT: 


TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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SIMPLEX CORONATION ILLUMINATIONS. 


There are many and varied devices in connection with 
illuminated decorations which will, in some shape or other, be 
used at the Coronation. 

The illumination strip already sold by various makers might 
probably encompass the world, even a few times. 

The general public have just begun to think about how much 
they will spend on decorations, and from the last week in May 
to the second in June there will be a big rush of orders, which, 
we understand, Messrs. Simplex Conduits (Ltd.) will be ready 
to meet with immediate delivery. 

They are putting on the market temporary lighting material 
in the form of strip lighting following on the usual design which 
is suitable for festoon purposes and outlining buildings (Fig. 1). 
The holder consists of a galvanised steel case enclosing the usual 
form of china interior. This is mounted on an insulating base 
which forms a batten that may be screwed to the face of the 
building, so that there is no strain on the wire. The wire is 
twin 7/22's of а high grade, and the insulating base is treated 
with black enamel, thus protecting it against the attacks of 
moisture. The wiring is rendered watertight bv bitumen 
filling. 

In addition to the wired illuminating strip, а cheap and effec- 
tive holder is being introduced ; this is illustrated in Fig.2. 

The method of wiring is extremely simple; the illustration 
shows the holder apart. The cap is first fixed by an ordinary 
wood screw, thus securing the insulating piece of fibre shown. 
The twin wire is then laid in the two grooves provided in the 
gap, and the lampholder assembled in the usual way. Instead 
of having to insert а bight of the wire into the lampholder 
terminals. as is usual, these terminals are threaded, and a brass 
screw. with а spiked end provided. When the lampholder is 
in position the screw is turned home so that the sharp end 
pierces the insulating covering of the wire and makes contact 
with one of the conductors. The holder is accurately shaped, 
the wire fills the hole in the case exactly, and a practically 
watertight joint is made without the use of any filling. It is 
undoubtedlv one of the simplest, and at the same time most 
effective. types of quick wiring holder on the market we have 
vet seen. 


LEWIS'S 


regularly to any address. 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


Suitable grouped designs have also been got out in connection 
with illuminating devices, and one pattern is illustrated in 
Fig. 3. It is built of wire and sheet metal, and obviates any 
special constructional work in fixing to buildings. The letters 
are made in one size, 36 in. high, and require a total of 50 lamps 
to illuminate the complete device consisting of G.R. and а 


crown The reflectors behind the lamps give a pretty effect 
at night. It is recommended. 


that thelamps be pip obscured, 
and the reflectors can be 
painted any colour, in which 
case it is advisable to lacquer 
tlie lamps the same colour. 


Ета. 1.— SIMPLEX Strip Lamp. Fic. 9.— Амрикх Quick Wing HOLLER: 


Simplex Conduits are also introducing illuminated wood 
letters in various sizes with crowns to match. EE 

For purely decorative purposes, or for use m connect:on with 
shade carrier temporary lighting holder, coloured gelatine 
lanterns are offered. These are in a collapsible form. readily 
stored or sent through the post, and may be obtained m ° 
various colourings as required. М.а low candle-power elec- 


CIRCULATING 


It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 
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tric lamp inside they are very effective. Two sizes are supplied : 
No. 1 pattern, 44 in. by 44 in., and No. 2, 6 in. by 54 in. A NEW AUTOMATIC WATER EJECTOR. 


The attention of contractors and station engineers is also 
directed to Simplex electric signs. These are now well known, 
and require no further description. They are being fitted with 
a coloured device representing the King or Queen's head, com- 
bining both a day and night effect. "These signs are 12 in. in 
diameter, and the price includes lamp, flexible cord, plug and 
combination wall plug and lampholder adaptor. The sign 
may, of course, be subsequently used to advertise tradesmen's 
own goods at the cost of a few pence for a stencil after use in 
connection. with Coronation illuminations. 


WORKS: 


The Ejecta Valve has been designed to overcome the water 
diffieulties encountered in connection with the use of com- 
pressed air. It is designed to automatically eject the accumu- 
lation of water from the pipe-lines, thereby insuring the delivery 
of dry air to the machinery which is being operated thereby. 
The valve is actuated when sufficient water is accumulated in 
the valve chamber, thereby lifting a float and opening the out- 
let valve against the pressure of the unbalanced piston. Аз 
soon as the water is ejected by the pressure on the line, the 
float falls and the valve is closed by means of the unbalanced 
piston, thereby making it impossible for anv air to escape 
after the accumulated water has been discharged. 

The advantages claimed for the valve are its automatic 
action, exceedingly small size (being only 64 in. х 4} in. over 
all) and its light weight; it can be inserted in the pipe line 
without any special fixing, and is, in consequence, inexpensive 
to fit. Itis constructed of gun-metal throughout, with a copper 
float, and in such a manner that it can be opened for examination 
as necessity arises; and its wearing parts are reduced to а 
minimum. It will work under any pressure without anv 
adjustment whatever. It is already in use on several railways, 
and we understand is giving every satisfaction. It is made by 
the Ejecta Valve Co., 110, Cannon-street, Е.С. 


PROMETHEUS 
RADIATORS. 


CHEAPEST AND BED. 


SEND FOR LIST OF NEW DESIGNS, LEAFLET No. 142. 
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Fic. 3.—SiMPLEN. Crown WITH LAMPS AND REFLECTORS. 


The Simplex flagstaff should be ‘very 7 popular among 12/6) 
the electrical fraternity. It may be erected or dismantled 

in "а few minutes, and it is not necessary to dig a hole 
in Иһе ground to secure a firm fixing. It is made up of 
Simplex steel tubing, and includes lower and top mast, flanged 
cross trees, rope rigging, truck, flag halliards and Union Jack 
or Red Ensign. We must congratulate the company on this 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


ШШ) No. 620 MATT BLACK FINISH 5 


THE BRITISH PROMETHEUS CO., LTD., 


SALOP STREET WORKS, 


BIRMINGHAM. 
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B.T.H. OIL IMMERSED SWITCHES. 


А squirrel-cage induction motor when thrown directly on the 
line will take a starting current of from 44 to 7 times full load 
current, and will develop a starting torque of from full load to 
14 times full load. From these figures it will be seen that on 
large motors this starting current is excessive, while the torque 
for most requirements is unnecessarily high. 

To reduce this starting current it has been the practice to 
use an auto-transformer or compensator, or else to bring out 
six terminals on the motor, so that in starting up the three 
phases may be connected first in star and then in mesh. The 
star-mesh switch gives the same results as a relatively expensive 
compensator with a tap at about 58 per cent. voltage, and the 
starting current and starting torque are reduced to one-third 
the value corresponding to full voltage. 

Motors with the star-mesh switch will therefore start with 
about 1} times full load current, and give approximately one- 
half load torque. Hitherto the equipment necessarv for 
controlling a motor started on this principle has consisted of a 
main switch with a low voltage release, three fuses, a special 
starting switch, and in some case an ammeter. 

The "OT" switch, made by the B.T.-H., combines in one 
ironclad unit these devices, and thus provides a maximum of 
simplicity in the controlling gear as well as in the motor. 

. All the parts are enclosed in a cast-iron casing, the upper 
portion of which is fitted with а hinged lid and contains the 
terminals and fuses; the lower portion is fitted with a semi- 
cireular oil tank which contains the contacts of the oil switch. 
The joints between the hinged lid and the frame, and between 
the oil tank and the frame, are so constructed that the whole 
switch is dust-tight and weather-proof. 

All live parts of the switches are of wrought copper. The 
main blades of the switch are of the lever tvpe. entering U- 
shaped contacts. Copper beading contacts are provided, so 
that the circuit 13 not made or broken on the main contact 
itself. 

The terminals and contacts are mounted on an oiled slate 
base with a liberal leakage surface between contacts. A 
removable insulating barrier is provided on the top of the slate 
base to cover all the terminals, so that there is no possibility 
of touching live metal when replacing fuses. Punched metal 
terminals with 3 in. diameter tinned holes are provided inside 
the switch casing, into which the incoming cables тау be 
soldered. If " OT?” switches are to be installed in positions 
where the use of solder is objectionable, thev can be furnished 
with terminals fitted with set screws for clamping the cable. 
The use of soldered terminals 13 stronglv recommended where- 
ever possible. И clamp terminals are used, they should be 


carefully tightened up, taped and varnished, both to prevent 


corrosion at the joint and to provide against the set screws work- 
ing loose. 
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BEST QUALITY. 


Frinted and Published by GEOBGE TUOKER, at the Editorial, санаб 
г 


Manufacturer of Presspahn and Insulating Material. Grand Prix: Marseilles, 
PRESSPAHN—Preasboard. 


PROVED BY REPEATED THSTS. 
Sheets in thickness from 0*1 upwards, Endless Rolls and Strips from O*1 to 1 mm. thickness. 


Black Presspahn if speciaily ordered. 


Presspahn Coils and Sheets for Transformers, Armatures, Slots and Moulded Articles. 
Varnished Presspahn. 
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The switches are operated by а handle on the right-hand side. 
This handle is arranged so that when it is in the central position 
the switeh is open; when the handle is pulled towards the 
operator it is in the starting position, and when it 18 pushed 
away from the operator it is in the running position. А quick 
make-and-break are obtained, and an interlock is provided to 
prevent the switeh being thrown into the running position 
unless it is first thrown into the starting position. This inter- 


lock also ensures the switch being thrown quickly from the 
starting to the running position. Y е 


Two Views or THE B.T.-H. Оп, IMMERSED SWITCHES. 


The switeh can be operated with one hand, as the low 
voltage device is so arranged that it automatically sets itself 
when current is thrown on to the coil. The fuses can he 
replaced by opening the hinged lid at the top of the switch. 
This lid is interlocked with the switch mechanism, so that И 
cannot be opened unless the switch is in the off position, and 
when the lid is open, the switch mechanism is interlocked with 
it, so that the switch cannot be moved from the off position 
until the lid has been closed. It is, therefore, impossible for 
an operator to get a shock whilst replacing fuses. 


RSWIL. SWITZERLAND. 


Mica-Covered Presspahn, &c. 


and Publishing OMoes, 1, 3 and 3, SALISBURY COURT, FLEET STREET, in the City of 
FBADAY, APRIL 23, 1911. 
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THE *HILEACH" SHADE CARRIER. 


The “ Hileach " Patent Shade Carrier is a spring device 
enabling the shade to be fixed on to lampholder in a remarkably 
short space of time. It also permits the shade being readily 
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removed for cleaning without unscrewing a shade ring, а neces- 
sary operation before the introduction of this ingenious time- 
saving device, "The illustrations show the device itself, and the 
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method of fixing for the shade. There can be nothing more 
trying than. the removal or attachment of an ordinary shade 
ring, this being the cause of frequent breakages and much spoil- 
ing of good temper. The G.E. Co. will supply details of prices. 


*ZED" PROGRESS. 


The success of the ** Zed ” fuses аз a reliable protection for 
electric lighting and power installation is emphasized by a 
communication to the ^ Electrical Contractor" from Mr. 
Sydney W. Baines, which reads as follows :—" With reference 
to the enclosed fuse regulation, will you please make known to 
the contractors of the Association the following :— That, 
provided the fuses are protected in a similar manner to the 
‘Zed’ fuses—with porcelain—and that no metal parts charged 
with current are exposed, we do not intend requiring any 
further protection; that is to say, the teak box lined with 
asbestos will not be asked for.” 

An extract from Rules reads as follows :—‘* On and after 
January 1, 1911, all main fuses should be of the enclosed 
cartridge type, built up of porcelain.” 

The essential feature of the “ Zed ” fuse is the enclosure of all 
live contacts. and also the complete enclosure in a sealed 
chamber of the fusible portion. This construction Is a safe- - 
guard from fire. Some tests recently carried out by the Burma 
Electric Tramways & Lighting Co., Ltd., of Mandalay, also 
illustrate the reliability of * Zed” fuses under severe con- 
ditions, and their suitability for tramway work. А “ Zed” 
fuse placed in a feeder circuit behaved perfectly whether under 
a normal overload in actual practice, under a gradually increas- 
ing load or under a dead short. These fuses are made by 
Siemens Bros. Dynamo Works. 


THE HOTEL METROPOLE, 
LONDON, 


illuminated throughout by 


OSRAM 


—— y. Mo 0007070000 0S OM MB S Ul 


SUPPLEMENT to '' The Electrician," Мау 5, 1911. 


WEATHER-PROOF SWITCHBOXES 


Switchbox with “ZED” FUSES 
Double-pole quick-break Switch. 


Write to онт Supplies Dept. for Prices and Particulars. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860. Telegrams: "SigMBRALOS, LONDON.” 
Supplies Dept. : зо, UPPER THAMES STREET, E.C. 
Telephone: Lonpon Watt 8270. Telegrams: “ SIEMOTOR, Lonpon.”” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURS BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


PRESCOT WELDERS. 


The progress made in electric welding has been recorded in 
these columns from time to time, and we are pleased to note 
that the Prescot welder is being rapidly developed along prac- 
tical commercial lines. A pamphlet has just been issued in 
which new and interesting applications of the Prescot welder 
are {illustrated and described. This pamphlet deals with 
spot and seam welding. A spot welding machine is suitable for 
welding together two or more plates of iron or steel ranging in 
thickness from 0-015 in. or 28 S.W.G. to 0:5 in. or 7 5.W.G. 


l6 


The electrodes in the welder are water-cooled, and in the general 
construction of the machine the operator is safe-guarded from 
shock. 

The general appearance of a spot welding machine at work 
js illustrated in Fig. 1. This also shows the great variety of 


Fic. 1. —PagEscorT Ѕрог WELDER. 


metal utensils and other articles to the assembly of which the 
welder can be applied. Fig. 2 is a striking illustration of the 
strength of spot welding. "This is a reproduction of some test 
pieces from Lloyds’ proving house. The welded plates shown 
have been forced apart when cold with a hammer and chisel. 
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Fig. 2.— EXAMPLES OF PRESCOT Эрот WELDS AFTER OPENING WHEN COLD. 


The mechanical effect of the weld is equivalent to that of 
rivetting. The diameter of the spots will vary from у in. to 
lin. according to the gauge of the plate. One phase A.C. 
current is employed, and if a D.C. or polvphase supplv are 
available thev must be converted to one-phase. Standard 
Prescot welders are wound for 200 volts 50 periods. We 
understand that the energy consumption 13 very low: 1.000 
фп. diameter welds can be made on 28 S.W.G. plate with an 
energy consumption of j unt. In 7 5.W.G. plate 1.000 
} in. welds can be made with an energy consumption of 70 units, 


\ 


It will be seen that the separation was only effected after large 
holes had been torn in one or other of the plates. | | 
——————&ү——ү—_- 
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One handle controls all operations. 


" Vickers-EOA ” 
Oil Iinmersed | 


Controller 
(as illustration) 


for use in mines. 


[80н.. 2,000 v. 
3 phase. 


ити 


Barrel type reversing. 


Catch in 


“off” position to prevent unconscious reversing. 
Thoroughly Substantial and Reliable. 


The Electric & Ordnance Accessories Co., Ltd., 
(Proprietors: VICKERS LIMITED.) 


Aston, Birmingham. 


able. In this process thin plates of wrought iron or mild steel 
are welded along the edge by a continuous lap weld. сае and 
rust are removed because these offer a high resistance to the 


Fic, 3.-—lakgSscorT Sram WELDER. 


passage of current. Sand blasting or rotary cleaners must Бе 
used to clean the edges of the plate. Plates of 28 5. W.G. and 
up to 10 5. W.G. gauge can be successfully seam welded at the 


rate of 1 ft. in 14 minutes with an energy consumption of 0-2 
to 0-3 unit per foot. Fig. 3 shows one pattern of Prescot seam 
welder which has been adapted from spot welding by replacing 
the electrode with a pair of rollers. The machine is intended 
for short welds such as small jugs or for fixing the spouts to 
jugs. The rollers are closed by a foot pedal, and the top roller 
can be rotated by hand through a ratchet gear, while the bottom 
roller is carried round by friction. Cylinders and cones can be 
successfully welded, and there are also machines for lap welding 
mild steel tapes such as are used for cable armour and also for 
the welding of the ends of band saws. The Prescot welder is 
made bv the British Insulated & Helsby Cables, and the book- 
let referred to above can be obtained from them on application. 


ADAMS DIMMERS. 


The dimmer is now universally emploved for theatre stage 
lighting. and it 15 interesting to note how the metallic dimmer 
has gradually taken the place of the liquid dimmer. This fact 
is emphasised in a pamphlet just issued by the Adams Mfg. Co., 
in which thev compare their Igranic metallic dimmer with the 
liquid dimmer, in opposite columns. On the points of safety 
construction, size, interlocking, upkeep, installation and light- 
ing effects they make out a good case for the metallic dimmer. 


This is practically iron clad, and it can be installed to occupy а 


minimum of space both in regard to the moving contacts and 
the arrangement of the connecting cables. The resistances are 
enamel embedded, and thev can be divided into a large number 
of steps so as to obtain almost imperceptible degrees of change 
in the strength of the light. The resistance 13 practically fire- 
proof. so that it can be installed close to the operator without 


danger. The booklet is interesting from a comparative point 


of view, and should be in the hands of every theatre manager. 
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THE **EOA" CONTROL PILLAR. 


Motor control panels do not always prove satisfactory in 
actual practice where the service is at all severe. For certain 
duties the flat type of starter has been replaced by the barrel or 
drum type controller, owing to the unreliability of the former on 
heavy duties. The‘ EOA" control pillar has been designed as 
a substitute for the ordinary motor control panel. It contains 
the necessary apparatus for starting, regulating and protecting 
the motor against overload and interrüption of the supply. It 
consists of : (1) D.P. overload and no-voltage circuit-breaker, 
(2) drum type starter, (3) shunt regulator for variable speed 
motors, (4) resistances for starter and shunt regulator, (5) 
D.P. switeh fuses, all enclosed in a weather-proof case and 
operated by one handle. Ж 

It is specially suitable for the control of motors operating 
printing presses, calendering machines, machine tools, or any 
machines which require to be frequently started and stopped. 
Where necessary, it can be arranged to release the circuit- 
breaker, and so stop the motor from distant points by means of 
push buttons, as is required for printing presses, &c. In 
starting, the press button on top-plate is pushed down and held 
down while handle is moved slowly to the running position. 
Should the button be released before this position is reached. 
the circuit-breaker will open, but after this point, and when 


* БОА ” CoxTROL PILLAR, CLOSED. 


returning handle to " off" position, the button need not be 
touched. Further movement of the handle, after reaching 
the running position, inserts resistance in the shunt field. and 
speeds up the motor. The control pillar is fool-proof, and any 
attempt to open the doors while the motor is running releases 
the breaker and stops the motor. 

The barrel consists of cast-iron spiders mounted on but 
insulated from a steel spindle. А ball thrust bearing is 
provided, which takes the weight of the barrel, thus ensuring 
ease of operation and preventing wear of the seating which 
would otherwise cause the contacts to get out of alignment 
with the fingers. The contacts are of hard-drawn copper, 
screwed to the barrel, and easily and cheaply replaced. The 
fingers are of hard-drawn copper, carried by laminated steel 


| 
| 


springs and connected to the terminals by flexible copper leads, 
The springs carry practically no current, and consequently 
retain their elasticity, even after heavy overloads. These 
springs are fixed to brass finger brackets, which are: insulated 
from the finger bar by mica. 


THe “EQOA” Сохткоі, PILLAK, OPEN, SHOWING STARTING RESISTANCE 
AND Sut Nr REGULATOR. 


А double-pole circuit-breaker is provided and is fitted with 
both overload and no-voltage releases. It is so interlocked 
with the main barrel that when it is opened the starting barrel 
has to be brought to the `` off ” position before the motor can be 
re-started. The starting resistance is contained in the same 
сатсазе. The standard resistance is one-minute rated, and 13 
for starting only. А push button is fitted for stopping the motor 
at any position of the starting handle. This push button 
releases the no-voltage coil, and then mechanically operates the 
circuit-breaker. so that, should the latter tend to stick, it 18 
forced open. The control pillar can be made reversible, the 
reversing barrel being operated by a separate lever. This 
reversing barrel is, however, interlocked with the starting 
barrel so that the connections can only be changed over when 
the starting handle is in the “ ой " position. · A shunt regulator 
can be provided in the same case, and, being operated by the 
same handle as the starting barrel, all possibility of the motor 
being started under light field is avoided. Double-pole fuses 
are fitted inside the carcase. The pillar is of substantial con- 
struction throughout, and contains no wood or other com- 
bustible material. The “EQOA” pillar is made in four sizes to 
deal with motors ranging from 5 to 150 н.р., there being three 
voltages per size of 115, 230 and 460 volts. 
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SIMPLEX CONDUITS Lp... 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— IT. 
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REDUCED PRICES. 


Quality- - - - - - A4 


If not a Buyer - 
Revised List Complete C.1 


- B. 


POPE'S ELECTRIC LAMP CO., LTD., $ 


IFS AND QUERIES. 


— — —Ó 


For Mr. А. M. Tavlor: To boost or not to boost, that is the 
question ? Ау, there's the cell. 

Whv all this talk about foreign finance and its application to 
our industries ? Surely we can turn the corner without 
artificial banking ? 

We have the Old Ferrantians, the Old Faradians, the Batti- 
Wallahs, the Generators, and the Dynamicables. What next? 
The Exciters, the Boosters and finally the Condensers * 

Will the suggested lunar-tidal electric power scheme prove 
ultimately to be all moonshine ? 

Will the new Thames auto-tumbler successfully walk the 
tight-rope of competition ? 


AN ANSWERED QUERY. 


In our issue of December 30, 1910, we asked : ^ Will н 
Ferranti again occupy the Presidential Chaw of the Inst.E.E. ? 
If not why not ?" Enough said. 


RAPPERSWIL,S 

FOR 
Presspahn and Insulating Material. 
(See larger Advt. last week.) | 


WESTINGHOUSE LOOM MOTORS. 


Considerable interest has been taken recently in the individual 
driving of looms by small electric motors specially designed for 
high efficiency. Some few months ago, the British Westing- 
house Co. secured an order for the equipment of a weaving shed 
on these lines from Messrs. Edward Hibbert & Co., of Hyde. 
through their consulting engineer, Mr. Robert Blackmore, of 
Stalybridge. This installation is now at work, and we under- 
stand that the looms are running much quicker and steadier 
than they did under the ordinary system, and the operatives 
are well satisfied with. the alteration. The motors are so 
arranged as to use a short belt, and the drive ensures smooth- 
ness of running and prevents slips. 


ALLEN WEST CONTROLLERS. 


A large variety of switchgear in the shape of motor starters, 
controllers and resistance grids is made hy Allen West & Co., 
Lewes-road, Brighton. Ina new pamphlet and folder which the 
firm has just issued are to be found a number of illustrated par- 
ticulars of these devices. Among these we notice a self-aligning 
fuse which has sundry novel features. The fixed contact jaws 
for the fuse are of the rigid tvpe, and the contacts in the ends 
of the porcelain handle are capable of adjusting themselves to 
the surfaces of the fixed contacts. There is ample ventilation 
provided by the use of a hard asbestos tube and this ensures 
that the handle will always remain cool under working con- 
ditions. There is no expansion of the fuse contacts, so that the 
porcelain will not burst, as frequently happens when cemented 
ends are employed. The list referred to also contains details 
of an interesting line of liquid controllers and drum type con- 
trollers, the latter for crane service. The list has been well 
arranged and is carefully printed. 
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IMPROVED TESTING SETS. 


' Users of multi-range instruments will have experienced the 
difficulty of ensuring that the winding is not “ burnt out” 
through the application of a high pressure to one of the lower 
ranges of the instrument. A fruitful source of danger in this 
respect lies in the plug and socket arrangement frequently 
employed as a means of changing from one range to another. 
Even with the arrangement formerly adopted by Messrs. 
Everett, Edgcumbe & Co., namely, to provide a separate 
ebonite cover terminal for each range, whereby the risk was 
minimised, there was always a chance that accidental contact 
might be made with the wrong terminal. 

In their latest sets, herewith illustrated, this danger has been 
eliminated by the provision of a circular switch, and any re- 
quired range can be instantly selected. Moreover. this switch 


із so arranged that it has always to be brought back to the 


position corresponding with the highest range before the case 
of the instrument can be closed. By this means it is ensured 
that the highest range is the one left in circuit and a “ burn 
out” is almost impossible. 


Fic. 1.—МорЕг 1, COMBINED INSTRUMENT, 


Figs. 1, 2 and 3 show three distinct tvpes of testing sets, 
the first being known as Model 1, which consists of two moving 
coil instruments, an ammeter and a voltmeter, each provided 
with a number of ranges. Model 2. (Fig. 2) consists of a single 
instrument fitted with a change-over switch, bv which it can 
be instantly used either as a voltmeter or an ammeter, as may 
be required. This change-over is accompanied by an ingenious 
switch, which is entirely contained within the instrument, and 
is actuated bv two ebonite knobs marked in * amperes ” and 
“volts” respectively. The exposed switches so often provided 
for the purpose of changing from the current to the pressure 
measurements, and vice versa, are a source of constant danger 
and should certainly never be used by any unskilled person. 
Model 3 (Fig. 3) consists, as will be seen, of two distinct instru- 
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ments in one case, and із of Messrs. Everett, Edgcumbe & 
Co's “Universal” pattern of moving Iron. 

One of the main features of these instruments is that fer 
alternating-current work the indications are entirely unaffected 
bv change of frequency and, which is often quite as important. 
of wave form also ; as a consequence the same instrument cau 
at anv time be used with very fair accuracy,for continuous- 
current measurements, should this be desired. 


Fic. ?,— MopzL 2, SINGLE INSTRUMENT WITH CHANGE OVER SWITCH. 


The dimensions of these instruments, complete with bur 
shunts and pressure resistances, are as follows к ЧО . 
13x81 x5] in. ; model 2, 8x7x98lin.; model 3, 13 x84 о 
All three are provided with the above-mentioned ше 
switches for changing the pressure ranges. This makes them 
practically ** fool-proof." 

As the result of experience with various forms of 


finish for 


х ed the 
cases, Messrs. Everett, Edgcumbe & Co. have adopted 
practical course of having the instruments in plain wnpor> 
light oak cases. 


to MER EU x ТҮГЕ 
Fig. 3.—MopEL 3, CouniNED. INSTRUMENT, Момхе 160 


Of the various other features possessed by these instrumen 
we need hardly speak, as they are already well known И 2 
neers. Each instrument is provided with an put и 
adjustment, with rubber shock absorbers. with NIE means 
pointers and anti- parallax mirrors. and last, but by ne 
least, with an efficient damping arrangement. 
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SPECIFY AND USE 


No Temperature Coefficient. Wire wili not Rust or Perish. 
Contains no iron. 
The only Material of Its kind Manufactured In England. 
—— Used largely and Specified by the Admirality. —— 
Used also by the italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


Makers : Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO. Ltd., , Sl m, Landon, WC 


GEORGE STREET, BIRMINGHAM. Telephone : 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : '* WIGGIN BIRMINGHAM.” Telegrams: "FERRYDOM, LONDON." 


SWITCHBOXES AND MOTOR CONTROL PANELS. shows at a glauce when a fuse has blown. All live parts are 
e completelv enclosed, making it impossible to receive a shock 

We illustrate herewith some compact types of switchboxes accidentally when replacing a cartridge and no “ arcing” or 
and motor control panels. The former will be seen to con- “flashing” occurs when a fuse burns out. 
sist of a cast-iron case and contain a double or triple-pole The switch has a quick-break action and each pole is mounted 
switch and cartridge fuses, mounted on porcelain. An ammeter оп a separate porcelain. The boxes are so arranged that 2, 4- 
or 6 cables can be led into the box from above or below, ex- 
cept when an ammeter is used, in whicli case only two cables 
can be led in from the top, The boxes are stocked «ndrilled 
and are drilled to suit customers’ requirements and cable 
glands and packing can be supplied. 

In the motor starters the contacts are renewable and of 
ample area and cross section, and overload and no-voltave 
release are fitted. The centre spindle is provided with a ratchet 
and the overload release with a pawl, and these two come into 
operation if the motor is switched on too rapidly, and prevent 
further movement of the brush. А patent step-by-step slow 
motion gear can be fitted to these starters. In this gear the 
switeh is moved sharplv from one contaet to the next, but 
retained at each step for а short time to enable the motor to 
come up to speed. The advantages of such a device as this 
scarcely need to be pointed out. This gear is shown in the 
illustration. The motor control panels, mentioned above, are 
a combination of the switchbox and starter already described, 
mounted on a cast-iron pillar. These controllers are made bv 


Siemens Bros. Dynamo Works, who specialise in motor-control 
MOTOR Сомтвог PANELS AND MOTOR STARTER, gear of every description. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


can be supplied, if desired, mounted on the top of the case. 
All joints are made so that the box is completely weatherproof 
and the complete apparatus is solid in construction. — The 
window for the fuses is hinged and is so interlocked in the 
100-ampere size, and above, thatit cannot be opened whilst the 
switch is closed and, conversely, the switch cannot be closed 
while the window is open. The fuses are of the now well- 
known ** Zed” type, provided with an indicating device which 
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i 49, Queen Victoria St., LONDON, EC. — 
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| HEINRICH REMY G.m.b-H, 
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Send sor Pamphlet No. 144. 


Ж A, Reyrolle & Co., Ltd., Hebburn-on-Tyne.- 
Oooo ee one se eS! 
MORE TANTALITING. 


— — 


Hagen. : 


- 
земное ros stature 


Messrs. Siemens Bros. Dynamo Works (Ltd.) inform us tbat 
thev are now placing upon the market a further range 40 
« Tantalum” candle lamps. Hitherto these lamps have not 
been supplied in higher voltages than 60, in 5 and 10 c.p. n 
but the new tvpes will be supplied in 10 and 16 c.p. for (0 “ 
120 volt circuits. The filaments will be of drawn tantalum 
and the efficiency will be precisely the same as that of the 


We reproduce two untouched photographs illustrating the 
interior of a church illuminated by gas and electricity respec- 
tively. The clear outline of the architectural details of the 
church interior is a testimony to the efficiency of the electric 
lighting which was, in this case, accomplished by Siemens 
« Onewatt" lamps. Apart from the fact of a better illumina- 


Сискен Lienting ry Gas, Cuvncu LIGHTING BY ‘Onewatr” LoMPS 


1 М rà n 1 : ‘ | Jo These 
it the a« tual lighting bill has been considerably less than ordinary “ Tantalum” lamps at present on the market. antict 
= Аз cn whilst eae will be saved in the cost of redecoration lamps will be listed at the price of 2s. 9d. each. and ПЫР a i 
eu х НЯ jos i о together with the fact that pated that there will be a large demand for и ups ш" 

mal cost o lv B cpp S 6 2 EE И 29 А . . z : e 14! я 
пећ candle-power * Onewatt" lamps isgnow candelabra fittings on high voltage circuits. The (als 


lower. should e р ае | ( 
. ucourage similar installations (к: PEE ter. 
T" s approximately 5 ш. long and 1$ т. т diame 
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MINE SIGNALLING AND TELEPHONY. 


| rel 


Amongst the accessories of general interest particular to 
mining work should certainly be mentioned telephones, bells, 
signalling keys, relays, generators and exploders. In the latest 
types of mining telephones the care is of cast iron and carries 
the watertight receiver, induction coil, and spring jacks, 
mounted securely on it, while the cast cover, with the 
speaking transmitter fitted to it, is secured to the base by means 
of set screws. The cover is recessed for fitting to the case, and 
the whole station is made gas and waterproof by means of a 
1^3 packing cord soaked in paraffin wax fitted into the recess in 
the cover. 

On the left of the case is the ear-piece for the listener, 
attached to the case by a length of flexible metal tubing, 
whieh, whilst adding to the comfort of the operator when 
listening, still conforms to the necessary substantial character 
of the station. Оп the right is the ringing and speaking 
key used by the operator, which, passing through the case, 
operates the necessary springs for the ringing and speaking 
connections, and is kept watertight by means of a packing 
gland and socket. In an installation using this type of instru- 
ment, the main or central set, including the.calling indicator 
and central battery, would be fitted at the pit head, whilst 
other sets would be fitted at the different galleries or working 
levels. The indicator box consists of a cast-iron case carrying 
the apparatus, and the cover carrying the three indicators and 
three bells. The indicator box is fitted with three visual 
Indicators and bells, so that while the main set is speaking to 
another set the remaining stations can ring up and draw atten- 
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tion at the-main set without interrupting the conversation. 
Connections to the indicator and terminal box are brought 
through packing glands at the bottom, so that the whole set 
can be kept watertight. Each of these stations is fitted with 
a signalling bell, and terminals are provided for an extension 
bell to be fitted away from the station should it be required. 
A station of similar design, but fitted with hand generator 
for magneto working, can be used equally well if desired. 
Mention may now be made of an installation for an alarm cir- 
cuit. foraconstant water supply, or to show the fall of water in 
a working. It comprises a watertight key with a water buoy 
attachment, and alarm bell of the watertight iron bell type, 
together with a relay and necessary battery. Upon the water 
falling, the buoy falls and operates the pull, connecting the 
circuit through the bell and battery, when the alarm bell rings. 
The attendant’s attention is drawn to the fact of low water 
level, and he presses a key which breaks the bell circuit 
and puts the battery through a relay until the water rises, 
when the relay armature is released and the apparatus is re-set. 
A more elaborate system of signalling may be used when it 
is required to maintain a constant level, or to signal when a 
rise or fall takes place. A double battery is essential in this 
case, and is connected up, as shown, with an additional polarised 
indicator, in circuit, the mining pull being also fitted with 
Morse contacts. Upon the water level rising, the alarm circuit 
is completed and the bell rings, whilst at the same time the 
coils of the indicator are energised by the current in a forward 
direction, and the armature 1s attracted so that the indicator 
registers a high level. For a tall in the water level the current 
through the indicator is reversed, and a low level indication is 
made. The alarm and restoring is done in à similar manner 
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as in the first instance. Installations of a similar nature can 
be designed and carried out to suit individual requirements for 
any type of work requiring constant supervision of the water 
supply, and will be found a great advantage owing to their low 
cost and certainty of action. 

One of the latest types of signalling installations for a mine 
winding gear, with visual and oral signals, is shown in Fig. 1. 
The main set—at the pit head, for example—consists of two 
watertight keys, together with a large pedestal indicator, whilst 
the bank and different levels are each equipped with one water- 
tight iron bell with single stroke action, one mining pull, one 
simple alarm switch, and a junction box of simple pattern but 
of watertight construction. This system is purely a signal 
system with code ringing for the signals, the signals from any 
one station being heard at all the others, as the bells are con- 
nected in series. Should an operator at one level desire to 
signal the winding room and bank, he simply pulls his mining 
key, and at each pull the bell gives one stroke; the operator 
can thus give the code ring he desires, and this 18 transmitted 
to all the other stations, so that they know according to the 
code who is speaking and what is wanted, and do not interfere 
until the line is clear. These signals are transmitted to the 
winding room pedestal indicator. and here the bell moves in 
unison, thus giving the oral signal required. The indicator has 
a face like а clock, with a large centre and five small circles 
outside, each with a lamp behind, one for each outside set of 
apparatus—that is, each level and bank. Immediately the 
level rings up. besides the bell ringing, the particular small 
lamp for that level lights up as well, whilst the centre of the 
indicator is. also illuminated. The lamps remain alight, and 
as the level rings the code, so for each ring, the mechanism of 
the indicator causes à dash to appear on the centre face of the 
indicator; thus for three short rings three short dashes are 
obtained, and for three long rings three long dashes, these 
dashes remaining upon the face of the indicator whose face is 
lighted by the lamp behind, thus giving a certain index of what 
calls have been transmitted, until the operator in the winding 
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room answers the call, whilst at the same time the small n- 
dicator lamp round the face shows the origin of the call. The 
winding room then answers by ringing back the same call on 
their mining pull, and this answer is transmitted back to all 
stations. The calling station then signals his call аз correct, 
and the winding room re-sets the indicator by simply pulling 
his re-setting key RK, which breaks the relay circuits that keep 
the lamps glowing, and the lamps in consequence go out. Thus 
the operator in the winding room gets the signals from the bell 
and also sees them down in black and white, whilst the levels 
know they are not being attended to unless they get their ring 
back again, when they give the “ all right ” signal and every- 
thing proceeds. By this means it is claimed to be practically 


impossible for mistakes and accidents to occur, and the indica- 
tor system speaks for itself as regards utility and certainty of 
The additional alarm switch provided at each level 


operation. 


Vio --Visuid Ringing Indicator. 
R.k.—Re--ettirg key. 
C, K.—Cuontrolling Key. 
C B, — опто hell, 
A.S. — Alarm Switeh, 

-eK.—7ignalbnz Key. 
J.B. —Juunetion Вох. 


Fic. 1. 


is for the purpose of giving а special falarm in time of qu 
and is simply switehed over by the operator at the di qu 
he rings, when а special danger lamp, А, in addition to the ? sali 
lamps, lights up on the face of the indicator, and the it 
then appear in the ordinary way. The diagram of соппе" 
for this system of signalling is shown inFig.2- |. — is 
Another very useful piece of apparatus for mining ip » 
the mining exploder. It consists of а small hand е che 
a portable case, and is fitted with two line Pu use 
generators being made in three different sizes. A be Iternate 
in conjunction with this set, or for working direct iu "m 
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Simple brush gear, enabling the pressure on the . Commutator of ample depth for years of wear. 
brushes to be adjusted to a nicety throughout Current carrying parts are of sufficient section to 
their life. avoid overheating, 

Liberally rated, they can be subjected to severe For certain conditions of service, interpoles arc 
intermittent overloads without trouble. fitted, thus ensuring freedom from sparking 

All parts to gauge. under over-load or frequent reversal. 
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the watertight bell, but has in addition an extra gong and To mine owners, inspectors and others interested in the 
the permanent magnet surrounding the coils. These bells give subject, the International Electric Co., whom we have to thank 
а loud and powerful ring, and are perfectly gas and watertight. for the above information, will be very pleased to forward a 


V.R.I.—Visval Ringing In- 


dicator. 
S.B.—Signalling Bell. 
| C.B,—Contro'ling Bell, 3 
R.K.—Resetting Key. 
C.K.—Controlling key. эт FER 
KC) A.S,. — Alarm Switch. IF LEVEL ($5 
R.—Relays. (e) 


M.C.—Movement Coils. 
8.С. —S'gnalliug Coil. 
C.L,— Central Lamp, 


R.C.—Resetting Coil oo 
y yet enr dos ma 2*LEVEL e 


© Jann 


D TITRES S.K.- Signalling Keys. (5) Д 
Y " © © 
— WINDING ROOM. — © 
S*LEVEL Є A 


Ета. 11.— DIAGRAM OF SIGNALLING INSTALLATION FOR MINES. 


" À portable line tester much appreciated for mining purposes copy of their latest catalogue, showing the prices of the appa- 
Is supplied with satchel and strap, and. will be found very useful ratus described in this article, and giving much more in addition 
fur testing lines. | of interest to the mining and electrical engineer. 
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A USEFUL MINING SWITCHGEAR ‘PUBLICATION. 


— 


Many manufacturers fail to take advantage of the oppor- 
tunity which is frequently presented to them of making the 
publications describing their standard products of per- 
manent value and utility. A publication just issued by the 
British Westinghouse Co. is noteworthv as an example of how 
attention can be directed to the latest products of a company, 
while at the same time a quantity of useful information is also 
supplied. The publication in question is entitled "' Electricity 
in Mines,” and it is mainly devoted to the Report of the Com- 
mittee re Electricity in Mines, the proposed new special rules, 
the proposed official notification forms, and the memorandum 
of the Committee on the proposed new rules. As a supplement 
to this matter there are 16 pages of carefully prepared and well 
illustrated descriptions of the latest pattern of Westinghouse 
switchgear for mune service. The articles in our Special 
Mining Section this week will be found to contain some account 
of this new switchgear, but limitations of space quite naturally 
prevent us going as fully into the subject as does the pamphlet 
before us. At the same time, the issue of the publication at the 
present moment, coinciding as it does with our Special Mining 
Number, will certainly increase the interest which must. attach 
to its perusal. We can only recommend every mining elec- 
trical engineer who has not already received a copy of this 
interesting piece of literature to make application to the com- 
pany for the same. 


NICLAUSSE AUTOMATIC STOKERS. 


In a previous issue we published some particulars of the 
Niclausse boiler. We now gather that the British Niclausse 
Boiler Co. have ready a catalogue describing their automatic 
mechanical stoker. The elements of this stoker consist of two 
steel plates or bearers about 8 ft. long, bolted together at the 
end with distance pieces, leaving an inch wide channel between 
the two plates. Each element carries a number of cast-iron 
stepped firebars about 6 in. wide. The tang of the bars 1s 
inserted in the groove between the two plates, and they are 
kept in position by toggle joints. The grate is built up of a 
number of these elements, according to the width desired, and 


sufficient space is left for air passages without fouling ; the | 


elements are set with an inclination of about 9 deg. to the 
horizontal. The elements rest on small rollers at the front and 
back, and are reciprocated by cams on а shaft placed at the 
front outside the boiler. Each element 13 reciprocated alter- 
natelv, and every few seconds all the elements are simul- 
taneously moved from front to back. This action mixes the 
fuel, spreads it evenly over the grate, prevents air holes, 
detaches the clinker and works the burnt products to the back 
of the grate. 

The main frame of the stoker is independent of the boiler, 
and it may be withdrawn so as to leave a space under the tubes 
for the inspection of the brickwork. 

The fire bars at the front of the grate do not admit auy air, 
and act аз а dead plate. The next set of bars forward are of 
extra hard cast iron, and have air passages between them. 
They are short in length and the upper faces are stepped. Only 
a small surface of the bar is in actual contact with the fire, but 
there is а large surface exposed to the cool air ascending from 
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the ashpit. This prevents burning of the bars and ensures 
against the formation of clinker. 

Natural, induced or forced draught can be used with this 
stoker, but the latter is preferable. because combustion can 
be made independent of atmospheric influences, the flues or the 
height of the chimney. 


Some weeks ago we asked in our query column what the 
name of the next dimmer switch would be. The title above 
supplies the answer. The switch is made by the Foster Engi- 
neering Co. in two types, one for direct-current and the other 
for alternating-current circuits. The switch is specially recom- 
mended for use in connection with metal lamps, and the follow- 


ing table shows the current economy at various positions of the 
switch :— 


Stop. Per cent. saving. Watts used. 
po oeseeeeesee Full оп Н 2000 
РРР РРА 160.2... 168°0 
Аааа 48-5 „еее 103:0 
pere 820 — eee 36:0 
БАШ ЛЕ Г, 95-8 esee HH 84 
E ЕСЕ 7 ih Se 14 


The switch is connected to a variable choke coil, from which a 
number of tappings are brought out to the contacts of a multi 
point switch. The apparatus is enclosed in an iron cover and 
occupies a minimum of space. 


Ш ee — 


A CROMPTON CONVERSAZIONE. 


A pleasant evening was spent last Friday by the members 
of the Arc Works Engineering Society, Chelmsford. Col. 
В. E. Crompton, C.B., was in the chair, and a good programme 
of music and song was gone through. The Colonel presented 
prizes to both the pupils and apprentices for Papers re 
during the session. They were all of equal valye and pre 
sented by Crompton & Со. The recipients were (рир! 5) 
E. A. Boyd for а Paper on " Synchronous and Asynchronous 
Converting Machinery,” and Lieut. Mehmed Ichssan, of the 
Turkish Navy, for '* Oil Fuel for Marine Use”; the lieutenant 
is evidently a popular man judging by the ovation he received. 
The apprentices were E. Hughes (“ Electricity as a Motive 
Power in Coal Mines"), and S. P. Trounson (“Gold Mining 0" 
the Rand”). In handing the prizes to the above gentlemen 
the Colonel addressed a few appropriate words to each. | 7 

The entertainment was contributed mainly by the V on 3 
staff, and included quartettes by Messrs. Parker, Brown 
Auger and Gainsborough; the last-named also rendered gev E 
songs with effect. Mr. G. L. Williamson has considerable con 


uice. matic 
mand of the ’cello and Mr. C. Lucy was m form as a dra 


reciter: Mr. Phillips was the humorous songster of pon 
ing. and had to respond to repeated calls, and Mr. W. me T $ 
in addition to presiding at the piano, displayed his abi ү : 
an accomplished pianist. The party included а num” a 
visitors from London, of whom Mr. T. E. Gatehouse (E 
buted to the programme. During the interval an ne m 
was made of а number of electrical experiments set out P 
students. | | 
We had the pleasure of attending at th 
gathering of Cromptonians, and while in € helmstor 


lightful fore 
e d had an 
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opportunity of a walk through the shops with Mr. Macfarlane, 


the genial co-designer, with Mr. Burge, of the now well-known 
C.M.B. converter. 
of work in both a.c. and d.c. machines. Mr. Macfarlane 
pointed out what an influence efficient ventilation had had on 
the size of modern dynamo electric plant, and in particular, 
with the up-to-date Crompton machines. We were particu- 
larlv struck by the extremely small diameter of the armatures 
for quite large outputs, these looking almost ridiculously small 
by the side of the oid medium-speed dynamos which furnish 
power for the driving and lighting of Arc works. Ву the use 
of thinner core plates and by adopting what is known as the 
“up and down " placing of the plates, this being simply the 
use of adjacent plates of slightly different diameter, a greater 
radiation surface for the heat is obtained. The ends of the 
windings also admit of the free passage of air between them 
from the interior of the armature. 


«TWINBREAE " IRONCLAD SWITCH. 

In this switeh both contacts and poles open and close simul- 
taneouslv, thus meeting a demand for an ironclad switch in 
which the hinge does not form one contact, but in which two 
separate breaks per pole are used. The break is long and the 
contacts are entizely surrounded by porcelain, making a short 
circuit between opposite poles practically impossible. Mica 


(г. Е.С. " TwiNBREAK " SWITCH. 


(Openfand closed.) 


under compression is used as insulation hetween the metal 
The switch complies with 
the Home Office Regulations as to earthing terminals for the 
case, and an indicator is provided for denoting whether the 
switch is open or closed. It is impossible to only partially 
open the switch, whilst at the same time, the case cannot be 
The handle does not 


project through a slot in the cover and it is not possible to get 


parts carrying current and earth. 


opened until the switch itself 1s open. 


a shock due to the handle being accidentally alive nor to be 
burned due to flame coming through the slot. The spring 
which gives the quick action to the break operates through a 
eurved link so constructed that when the contact 18 full home 
it is just over the dead centre, consequently there 18 no ten- 
dency for the switch to spontaneously pull off and open circuit. 


|. On first pulling forward the handle, the spring controlling this 


is brought into tension; and should the switch not be opened, 
the handle immediately flies back to its first position. The 
maximum tension of operating spring is reached just at the 
point when the switch blade leaves the contact, so that the 
break is very rapid. The switch is being made and marketed 
by the General Electric Co. 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 
|  WORKS- 


The dynamo shops showed signs of plenty | 
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EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


THE MILLIWATT LAMP. 


Since the publication of our last note on the Milliwatt lamp 
another remarkable instance of its durability has been brought 
to our notice by the makers. A case of lamps was being taken 
from the works by monoplane carrier to a customer in the 
Midlands when for some unexplained reason the aviator found 
that the case had come unshipped. He saw it hanging by it: 
packing cord from the frame of the machine, and one by one 
the 100 lamps were shaken out of the case, falling in their 
cartons 1,000 ft. to the ground below. The aviator continued 
on his course until the last lamp had been dislodged by vibra- 
tion, and finally the case itself sped earthwards, falling into a 
hen roost and causing much consternation among the feathered 
inmates. As the aeroplane was travelling at a high speed the 
100 lamps were distributed over a wide tract of country. The 
makers, however, now write informing в that the 100th lamp 
has heen traced and recovered. They assure us, without 
blushing (though thev write on pink note paper). that none of 
the lamps were damaged, and they are all burning brightly as if 
nothing had happened. The 13th lamp (doubtless with a view 
to maintaining the reputation of the number for ill luck) 
suffered most out of the consignment, for the stem supporting 
the filament was snapped by the shock of the fall. The fila- 
ments themselves (the lamp was 250 volts 100 c.p.) refused to 
follow suit, and glowed merrily when the lamp was carefully 
placed in a holder and switched on. We understand that this 
size of lamp will be known in future as the Aerowatt. 


IFS AND QUERIES. 


' v 


If a profit could only be made on the sale of Coronation 
illuminating material. 


If Mr. Merz ran the “ Daily Mail." 


Has the Institution organised a trip to Constantinople vet, 
with calls at Paris and Vienna en route ? 


What is the consumption of standard bread among the 
members of municipal electricity committees 7 

Is Mr. Christie preparing special triple concentric sticks of 
Brighton rock for the I.M.E.À. members to take home after 
the convention ? 

Will the G. E.R. run a late special to town for the Arc Works 
dinner and smoker next year, or will C. & Co. short-circuit the 
railway by C.M.B. monoplanes ? 

Will the N.E.M.A. take for the subject of its next discussion 
the electrical aspect of the Aliens Bill ? 


Queen Mary Г. said that when she died the word Calais would 
be graven on her heart ; will disappointed electrical engineers 
also notify their expectations in similar circumstances ? 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. | 
| Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
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REAVELL COMPRESSORS AND MINING HOISTS. 


Among the compressed air plant in use in underground 
mines the Reavell quadruplex compressor is now very well 
known among mining engineers. The compressor has four 
cylinders arranged in an annular casing. This casing forms 
a water jacket which surrounds all the cylinders. There is 


also a circumferential belt running round the casing, into which 
each cylinder delivers its air. The water, 
surrounding the cylinder bodies, has access 
heads, enveloping that part in 
and also the pilot cylinders. 


in addition to 
to the cylinder 
which the valves are situated, 
It will thus be seen that an 


Fic. ].—GENERAL VIEW OF PORTABLE COMPRESSOR. 


excellent cooling effect is obtained which extracts a correspond- 
ingly large amount of heat from the air during compression, and 
therefore results in a very low power consumption for driving 
the machine. 

All the four pistons are actuated by connecting rods. bea.- 
ing upon a crankpin common to all. Air is admitted to the 
cylinders through ports arranged in the connecting rod 
gudgeous. and corresponding ports in the pistons which are 
opened and closed by the axial motion of the gudgeons. This 
does away with the need for spring loaded suction valves. 
and effects, it is claimed, a gain т volumetric efficiency of at 
least 5 per cent., as compared with compressors having spring 
loaded suction valves. l'he arrangement of the four cylinders 
also results, we understand, in an even turning moment, 
thus rendering the machine quite suitable for electric 
driving. and especially for direct coupling to electric motors. 
Another great advantage ef the machine 13 the fact that 
all the pistons and connecting rods can be withdrawn m a few 
minutes. by simply removing the tap bolt fixed in the end of 
the crankpin. As an example of this class of plant we may 
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mention a direct coupled electrically-driven machine, which is 
arranged upon wheels so as to be run on a tram line. This 
machine is illustrated in Fig. 1. Gear- 
driven compressors too are manufactured 
in large numbers, and can be arranged to 
run on tram-lines when necessary. 

Messrs. Reavell & Co. also manufacture 
a compact little motor-driven compressor 
suitable for use in collieries, and other 
power stations, for the purpose of blowing 
dust from switch-gear, armatures, &c., 
which they term their ‘‘sub-station” - 
Cleaning Set. 

The same firm manufacture a useful 
mining hoist (see Fig. 2). This is driven 
by a pneumatic engine constructed on a 
similar principle to the compressor, and so 
arranged that.it is entirely without valves. 
А winding drum is arranged through the 
centre of which the engine ‘crankshaft 
passes, and actuates the epicyclic gearing 
contained in а casing at the outer side of 
the drum, thus making the whole ex- 
tremely compact. while everything being 
enclosed danger of breakage through 
falling rubbish, &c., is avoided. The 
hoist is shown mounted on a pillar, and 
can be arranged for any position and at | | 
апу angle. One of the feet of the pillar Fic. 2.—Mrvtsc Ав ш 
is adjustable, so as to render the hoist 
capable of being wedged between roof and floor or any other 
convenient position. | 


THE REDUCTION OF COAL DUST IN MINES. 


—— 


The danger of coal dust in mines is a question which has been 
engaging the attention of mining experts for some considerable 
time, and it is now generally acknowledged that when allowed 


Fig. 1.—CYcLoNE EXHAUSTER. 
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to accumulate in the workings, it becomes a serious menace to 
the safety of the personnel and plant on account of its extreme 
liability to explode. In fact, it is considered that several 
recent соШегу explosions have been due to this cause. and in 
the proposed new regulations for the Coal Mining Industry, 
which are shortly to come before Parliament, there is a clause 
which reads as follows :—" Arrangements shall be made to 


Fig. ?.—SEPARATOR PLANT. 


prevent as far as possible coal dust from the screening entering 
the down cast shaft.” 

Down in the mine itself the dust question is a difficult subject 
to handle, on account of the dust arising at so many points in 
contradistinction to the conditions on the surface where this 
is not the case. The screens and tipplers are undoubtedly 


BOOKLET 101 H. 
BOOKLET 102 Н. 
BookLET 103 H. 
BookLET 104 H. 


Write our Nearest Office— 


WESTERN ELECTRIC CO., Ltd., 


NORFOLK HOUSE, VICTORIA EMBANKMENT, W.C., 
LONDON. 


Branch Offices : 
CARDIFF .........2, Bank Buildings, St. Mary Street. 
. BIRMINGHAM...115, Colmore Row. 
LEEDS ............Standard Buildings, City Square. 


And at SYDNEY and JOHANNESBURG. 


responsible for creating a large proportion of the dust on the 
surface, and owing to their close proximity to the pit mouth, 
this dust is drawn into the workings by the action of the 


Fia. 3.—Ixpucep DRAUGHT CYCLONE FAN. 


ventilating fans. To overcome this difficulty the Cyclone dust 
collecting plant has lately been introduced by Messrs. Matthews 
& Yates, Ltd., who claim to have installed the first plant for 
this purpose. 

A tvpical plant consist | 
exhauster, and a battery of the firms 


s of an electrically-driven Cyclone 
lately patented Cyclone 
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separators, such as is shown in Figs. 1 and 2, which may be 
fixed in any convenient position. The suction side of the fan is 
then connected with the screens, &c., Бу means of hoppers, 
hoods and trunking, through which the fans draw the dust- 
laden air, delivering it into the separators, where bv centrifugal 
action. the dust is caused to fall into suitable receptacles, while 
the air escapes at the top. Fig 3 will give a general idea of 
| lant. | 
о ве of such a plant are twofold ; first, in 
preventing the coal dust from being drawn down the shaft into 
the workings bv the ventilating fans, and secondly from a 
commercial point of view. as the dust collected when kept drv 
is a saleable article, and one that will find a ready market. 

The Cyclone blower and exhauster (Fig. 2) is also highly 
suitable for mine ventilation, not only as the main veritilator, 
usually on the pit brow, but also when, coupled to electric 
motors, it can be used as an auxiliary to the main fan, for 
supplving ventilation to remote workings. Fig. 3 shows a 
combined motor-driven induced-draught set. А plant of this 
description guarantees & plentiful supply of steam, an absence 
of black smoke, and enables the user to burn the refuse from 


the coal. 


MINING PILLARS. 


The mining pillars illust:ated are designed for three- 
pliase circuits up to 300 amperes at 3.300 volts. The frame- 
work and outer casing of the pillar are of cast iron, the ae 
being arranged for floor fixing. \ E ius 
apparatus are possible, but in each case two triple-po PR on 
switches and a triple-pole automatically operated oil switch 
are included. 

UT т mav be provided with one. two or three over- 
load releases with or without “air vane " time limits, or a 
similar number of no-voltage releases or any combination of 
tliese not exceeding three releases to each switch. If desired, 
the releases can be arranged for operation from an auxiliary 
circuit. These pillars can be fitted with a special buffer resis- 
{апсе to prevent an abnormal rush of current when the switch 
is first closed. The isolating switch is operated by the move- 
ment of a carriage carrying the oil switch and other apparatus. 


H. WEIDMANN, RAPPERS 


Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 
Grand Prix : Marseilles, 1908. 
ASBESTOS CEMENT in Plates, 


РАНМ in sheet, rolls and tapes. 
PRE esspahn tubes and stampings. 
TE, high tension Material. Handles 
CORN re ear and Heating Apparatus. 
Controller Insulation. Moulded parts of 
all kinds. 
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Insulators for Electric Furnaces, Tramways, «c. 
Insulating Pearis, MICA and Substitutes. Transformer Spools. 
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The oil switch is of the “ free handle " tvpe. and it 1s impos- 
sible to withdraw the carriage unless the switch is in the " off” 
position. The oil tank or the cover cannot be removed until 
the carriage has been withdrawn, and the carriage cannot be 
pushed in to close the isolating switches until the tank and the 
cover have been replaced and the oil switch put into the * off" 
position. All live parts are completely protected from acci- 
dental contact. For pressures above 650 volts the no-voltage 
coil and voltmeter, when fitted, are operated through a pressure 
transformer mounted below the cover, which is then of special 
design. The pillars can be supplied. with ammeter and 
voltmeter if required. 


MINING PILLAR WITH ÁMMETER. 


V ^ t P a 1 
Vitl'cover re moveil. With cover on. 


a . 

These pillars can be used singly or combined in anv required 
number to form a totally-enclosed switehboard, in which case 
‘bus bars are arranged in the upper portion of the pillars and 
fixed in such a way as to prevent accidental contact. The 
cables can be led in from the top or bottom, and suitable tri- 
furcating boxes can be supplied for this purpose, If preferred, 
porcelain bushes can be supplied for single-core cable. The 
pillars are made by Siemens Bros. Dynamo Works, who will 
furnish full details and prices on request. 


VIL, SWITZERLAND. 


Arc Shields for Controllers, &c. 


Frames. Spools for Dynamos, Motors and 
Transformers. Boxes, &c. Insulating 
Blocks, Tubes, Plates. 
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) The electric lifting appliance in the shape of the massive crane 
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Subscribors. 


Is a recognised institution in almost every sphere of industry 
It is an accepted fact, and to such an setat that АВА i pia у 
the smaller electric lifting device are often overlooked The 
electric pulley block and small electric runway 1з of ee 
kerik every branch of engineering trade and мч 0 
work. We illustrate two views of a handy pulley block which 
is self contained, and can be hung on a crane hook or any other 
а support, and operated from a local light or power 
d в по more room than a hand pulley 
каже А | 108 100k hangs in a vertical plane with the 
"ipie hook whether loaded or not. We understand that 
ШКУ piel labour quickly pays for the cost of the electric 
о = aec in standard sizes for loads from 
heces оон rue иштар ез9 be supplied for d.c. or 
will be "i "NIA d e block is silent in operation, and as 
levd The ле i» illustrations 15 controlled from the floor 
Vie ud adito roller, motor gearing and chain wheels com- 
is мН: к nit, and the operation of the controller 
Pulley Block d (7 а blocks are made by the Electric 
and Messrs. А Ww р, е Westminster, London, S.W., 
thesale ? lli; do ЧА ington & Co., at the same address, are 
m ia ing agents. They also supply gente unies and 
ти E cranes for use. In specially cramped 
ned vu E 7 [owe us that their lifting devices are widely 
nee | ppreciate ‚ and they will be pleased to supply 
Thede or other details on request. 

MeL нше of electric pulley blocks are evidently appre- 
judging by the great variety of uses to which the above- 


The General Electric Go., Lid. 
Head 87 Queen Victoria Si., London Е.0. 


Office 
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ELECTRIC PULLEY BLOCKS. 


The makers have on hand a 


mentioned pattern has been put. 
depict actual installations of 


number of illustrations which 
the device. 


STREET LIGHTING 
IN GLASGOW 


BY 


LAMPS. 


SUPPLEMENT to “ The Electrician," May 19, 1911. 


SIEMENS 


MOTOR-GENERATORS 
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SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 86). Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, В.С. 
Telephone: Lonoon Watt 8275. Telegrams: “‘Siguotor, LONDON.” 
BRANCHES : 


BIRMINGHAM GLASGOW SHEFFIELD - CALCUTTA 
BRISTOL MANCHESTER JOHANNESBUR3 BOMBAY PENANG 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON 


SINGAPORE — BYONEY 
MELBOURNE 
TORONTO 


AINEW PUNEAH FAN. 


The electrical operation of a punkah proved to be for some 
time a troublesome problem, principally because of the peculiar 
flick " which was the speciality of the expert punkah puller. 
and which was difficult to reduce to mechanics. This “ flick ” 


Fic. 1.—E.M.I. PUNKAH FAN. 


e the punkah its reputation as a cooling device, 
ld be faithfully reproduced the electrically- 
operated punkah was not considered worth its salt. We were 
given an opportunity last week of inspecting а newgelectric 
punkah which seems to fill the desired requirements and by 


practically gav 
and until it cou 
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simple and efficient means. The device in question was shown 
in operation at the London offices of Messrs. Hogan & Wardrop, 
who are well known as the agents for E.M.I. electric fans. 

A general view of the punkah is shown in Fig. 1, which illus- 
trates the complete device as designed for ships’ cabins, and also 
for use in residences, offices, &c., in tropical climates. It com- 
prises a horizontal motor and a worm-reducing gear, both 
mounted complete on a substantial sole plate. The same plate 
carries the bearings in which the metal frame for the punkah is 
free to swing. This frame is mechanically and rigidly coupled 
by a connecting rod to a crank on the reduction gear of the 
motor. The rotation of this crank at a speed 12 times less than 
that of the motor causes the punkah to swing slowly from side 
to side. The flick is obtained by the slight hesitancy of the 
connecting rod in passing the dead centres of the crank. The 
effect is very real, and the resultant `“ puff” of air, far from being 
a draught, is quite pleasant to sit under. This, of course, is as it 
should be, because the * live" punkah gives just such a result. 


Fic. 2.—E.M.I. New Season's Fan, 


, The motor can be supplied for both alternating-current and 

qure ш ки for ship service only the m 
ud be used. It will be seen that the 

enclosed, and both worm and wheel run in И 
of graphite grease, which causes efficient lubrication and 
tically eliminates noise. We could not detect any sound үзе! 
that of the soft purr of the motor itself. The punkah show on 
Fig. 1 is 6 ft. wide, but widths up to 12 ft. can be drive by А 
single motor. The punkah is neat and compact, and is H т 
worth the inspection of interested engineers export agents 5 

“We also illustrate a new season E.M.I. fan in Fis 2 f d 
would remind our readers that Messrs. Hogan & Wardro Fun 
now ready to supply to the requirements of the summer Wade 
They also hold stocks of ceiling, porthole and bracket fans suit- 
able for operation in foreign climates. The firm's address is 
2, Gresham Buildings, Basinghall-street, London, E.C. i 


| VAN we ~ = 
å 
OS jd Un DS 


33 


SUPPLEMENT to “ The Electrician," Мау 19, 1911. 


MOTORS. 


ALL SIZES UP TO 50 НР. 


overloads without trouble. 


reversal. 


LONDON — Electric Motors and Export Business : 28, Victoria Street. S.W. 
(С. S. Thomson.) 

MANCHESTER — 196, Deansgate. 

CLASGOW-— J. & А. ANDERSON, 231, St. Vincent Street. 

NEWCASTLE-ON-TY NE— J. Мокьву, Consett Chambers 


WATEIN MOTOR STARTERS. 


The Watkin switch is well known in the electrical trade and 


VICKERS 


Liberally rated, they can be subjected to severe intermittent 


For certain conditions of service, interpoles are fitted, thus 
ensuring freedom from sparking under overload or frequent 


ALL PARTS 


The Flectric & Ordnance Accessories Co., Ltd., 


(Proprietors: VICKERS, LIMITED.) 


e ak 


| 23 


-—— 


Commutator of ample depth for 
years of wear. 

Current carrying. parts are ‘of 
sufficient section to avoid over- 
heating. 


TO GAUGE. 


NOTTINGHAM—F. S. MausriELD. 197, Station Road. Beeston, Notts. 

NEWPORT (Mon.)—C. К. Ноисн, 7, Summerhill Avenue. 

YORKSHIRE - Е. MacCattuM, Austhorpe Road. Crossgates, Leeds. 

IRELAND- The Hurst Electric Manufacturing, Co., Cloxey's Buildings, 
King Street, Belfast. 


into groups each having a definite resistance value. These 
leads are connected to the stops of a multipoint switch over 
which a radial arm is arranged to sweep. The illustration will 
explain the details of this. A suitable cover is provided to 
enclose the moving contacts and through a hole in this cover 


amongst users of electric light as a convenient device for | | 
reducing the candle-power for incandescent lamps. The the operating handle projects. The resistance is made up in a 


Adams Watkin Co. have taken steps to develop the switch for number of different sizes and for voltages from 50 to 250. The 
the control of small motors and also for regulating groups of capacity ranges from 65 to 500 watts. A no-volt release can 
incandescent lamps. The original type of switch has been be supplied if required. 


. EDAL REGULATOR. 
WATKIN Мотов REGULATOK. P 


i 1 ite de up as a pedal 

We also illustrate the Watkin switch ma 
switch and motor regulator. This is intended for small motors 
from à to} HP. It should prove useful for the control of 
motor-driven sewing machines, dental engines, jewellers lathes, 


polishing bobs, &c. 


followed closely in the motor starter pattern as far as the 
details of th» resistance are concerned. The resistance elements 
are made up of a number of graphite blocks which are held 
in a suitable frame by clamping screws. Leads are brought 
out from this frame from points which subdivide the elements 
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PATENT 


А.б. LIFT CONTROLLERS 


FOR 
Polyphase Circuits. 


Car Switch & Push Button Types. 


The Controller is operated 
direct from the A. C. supply, 
and dispenses with the 
complicated and expen- 
sive systems of motor- 
generator control. 


RELIABLE AND 
SILENT IN ACTION. 
BRITISH MADE 


from first to last. 
Write for our Catalogue E. 


ELECTRIC CONTROL, Ltd. 


117, REID STREET, 
BRIDGETON, 
GLASGOW. 
Telephone— Telegrams— 
BRIDGETON 2847 “ CONTROL GLASGOW.” 


COLLIERY EXHIBITION IN MANCHESTER. 

On Friday last the City Exhibition Hall, Deansgate, Man- 
chester, was the scene of the opening of an important Colliery 
and General Mining Exhibition. Three years have elapsed 
since the mining industry of this country was represented at an 
exhibition, this having been held at Olympia, in July, 1908. 
The opening of the present exhibition in the Midlands should 
create a greater amount of interest than a show in the Metro- 


_— ome 


MATHER & Рултт MvLmi-STAGE MINING PUMP. 


polis. because Manchester is an industrial centre which is more 
closely in touch with the mining districts in all parts of the 
country, not excepting South Wales and Cornwall. The ex- 
hibits, though not large in the matter of numbers, are fully 
representative, and indicative in every way of the importance 
of mining interests in this countrv. 

In the unavoidable absence of Sir William Bailey, the exhibi- 
tion was declared open by Sir T. Holland, who was intro- 
duced to the company by Mr. A. E. L. Chorlton, of Mather & 
Platt, 
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The exhibition has no particular display of electrical appa- 
ratus, but this may be regarded as a sign of progress rather than 
otherwise. Electric power is now taken for granted as an in- 
dispensable adjunct of mining operations, and it is no longer 
necessary for electrical manufacturers to urge the design oí 
their products on the attention of mining engineers. On this 
account 1t seems in every way appropriate that electric motors 
and control gear should fill а natural and unobtrusive place in 
the machinery displayed at the exhibition. 

. Coming to the exhibits themselves, we may first vefer to that 
of Mather & Platt on stand No. 79. In addition to the original 
Mather-Revnolds turbine pump. which is interesting as the 
first multi-stage pump ever constructed and which was designed 
for a 60 ft. head and a capacity of 800 gallons per minute, this 
firm shows its most recent types of high-lift turbine pumps. 
One of these has a capacity of 1,800 gallons per minute under 
950 ft. head at 970 revs. per min., or 2.500 gallons per minute 
under 2.000 ft. head at 1,450 revs. per min. This pump is in- 
tended for direct driving by electric motor, and is of the seven- 
stage tvpe, each stage forming a separate section, and the sec- 
tions are bolted together to make up the complete pump. It 
is stated that this construction obviates the trouble of dis- 
mantling due to the rusting of the internal parts, such as is 
required when the working parts are placed in an outer casing. 
Each chamber is provided with separate feet, and the bed- 
plate is extended to allow support to the end chamber while 
this is being withdrawn. Renewable bronze guide passages are 
fitted. and these are of substantial construction, being carried 
from the periphery of the propeller to the outside of the pump 
casing. А forced lubrication pedestal bearing is included, 


-which is independent ot the pump itself, being carried from the 


bedplate so as to give ample support to the shaft. This pedestal 
bearing is fitted at the driving end of the pump. At the oppo- 
site end the bearing is internal, and is cooled by the water 
passing through the pump. Grease lubricant is supplied to the 
bearing under pressure. A further interesting item in this 
exhibit is a high-lift turbine pump direct coupled to Mather & 
Platt’s ^ Zoelly " steam turbine. This has an output of 1,200 
gallons а minute and a 400 ft. head at 3,000 revs. per min. The 
turbine develops 200 в.н.р. with steam at 160 lb. pressure and 
a vacuum of 27 in. The pump is designed for high duty and 
high speed, and the impeller is of the double-suction type, its 
special passages equalising the pressure on each side. The 
pump is connected to the turbine through a semi-flexible 
coupling. In another portion of the stand may be seen а 
special form of vertical pump and motor, suitable for shaft 
sinking and unwatering. 

À number of electrically-driven coal cutters are shown, and 
in this branch of the industry the exhibit of Messrs. Austin 
Hopkinson is one of considerable extent and importance. It 
includes one three-phase longwall coal cutter, one direct-current 
machine of the same type and a number of parts, such as motor 
armatures, rotors and electrical accessories for use in connec- 
tion with coal cutters. In this latter respect we may refer to 
specimens of cab tyre insulated cables, which have been re- 
cently developed for use in connection with portable electrical 
apparatus of all kinds in mines. 

Messrs. A. Hirst & Son, of Dewsbury. also show a number of 


` electrically-driven three-phase and direct-current disc coal 
. cutters. 


The largest of these is fitted with a 3 ft. 6 in. cutter 
wheel of the loose box type. "The controller and cable connec- 
tions to the motor are carefully enclosed in steel piping. In 
fact, both motor and controller are totally encased. The same 
firm also exhibit a 24 in. shot hole drill for holes up to 2 in. 
diameter, 4 ft. 6 in. deep. This is electrically driven, and is 
shown in operation. А complete working model of а standard 


PROMETHEUS 


ELECTRIC HEATING & COOKING. | 


London Showrooms: 
9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS СО., LTo., 


SALOP ST. WORKS, BIRMINGHAM. 


35 


= 


The Kalkos />ол 


nd has enabled us to improve our methods 
Box is adjustable 


of production, and we are consequently 


& saves re-setting. bl 
able to quote 


Lee ааа 


REDUCED PRICES. 


These are detailed in Pamphlet No. 213, 
just published, which will be sent post free 
on application. 


118-120.C 


coal cutter is among the other interesting exhibits on this The Exhibition has been organised by the “ Engineering 


stand. The Harland Engineering Co., who are the Lancashire Review,” and during the past two days the annual meeting of 
the National Association of Colliery Managers. under the presi- 


agents for Messrs. Hirst, combine their exhibit with the above 
ley, has been held in connection 


firm,and show a turbine pump direct coupled to a 500-voltdirect- dency of Mr. G. Н. Winstan 
current motor, and a quantity of high-tension ironclad switch- 
gear designed in accordance with the Home Office regulations. 
es zu Add n i а of de к ne Árc р & « WESTOPHONES."' 
., | pon which they are showing 
e oe dederat: | ne E Eres itf There should now be a brisk demand for domestic tele- 
ally commend itself 46 p an ерта. за aie om: phones, judging by the literature which the various tele- 
cienev fl | NET ee lite 29 100 hours e <, phone manufacturers are distributing on the subject. The 
y flame lamp with a long life, 70 to 105. поп орен рат Western Electric Co. send us particulars of their private tele- 

of carbons, and has the advantage of operating at a low cost— А | 
namely, 10 hours for 14. The candle-power is 4,000 maximum 
at 15 degrees from the horizontal, and the makers claim that it 


will replace four to eight ordinary type arc lamps, giving & 


with the Exhibition. 
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i better light for less cost. Mining engineers visiting the exhibi- 
У tion should take an opportunity of inspecting this exhibit. 

| The British Westinghouse Co., who have fitted up the Engi- 
3 neers’ Club with '* Auriga " metal lamps, have appropriately 
| decorated the club with а number of large framed photographs 
и. of electrical plant and machinery which they have installed in 


tallations include turbines, 


mines and collieries. These ins | 
игез are both Xd ^ aiii 


generators, motors and switchgear, and the pict 
instructive and of more than ordinary interest. They indicate 
the rapid strides made in the applications of electricity to WESTOPHONE TABLE SET. 
| mining operations. | | | 
„Ж An exhibition which is not without interest is that of the phone instruments, to which they have given the trade name 
| These instruments are intended for connec- 


. . . . . é 99 
Great Central Railway, who show a massive cabinet in which ' Westophone. е їп Ь lied 7 
views of G.C. locomotives and steamers are mounted. These tion to existing bell circuits and can be supplied as wall or 


are illuminated at night. High up on the wall of the Exhibi- table sets. An illustration of the latter is given herewith. 
ў ing of tremely reasonable 1n price, and the 


‘not a toy but a well-constructed 
d in ebonised wood 


tion and facing the main cross aisle is a wash draw The instruments are ex 
makers state that they are 


Immingham Dock, which is in process of construction, and 1s | » Th finishe 
being equipped with the most modern dock and harbour plant. telephone, built to last. О 
This view has been prepared by the Great Central Railway, 


and shows the extensive character of the undertaking. We | 
e offering special interphones for commer 


referred to the general excellence o 
previous occasion. 


with nickel-plated fittings. | | 
The Western Electric (o. also send us particulars of their 
cial and industrial use. We have 


may remind our readers that the company ar f these instruments on à 


facilities for reaching the Exhibition in Manchester both from 


London and the Midlands. 
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= PEEBLES MOTOR CONVERTERS. 
t ———— 

The controversy which raged some years ago around the 
question of the respective merits of motor generators, rotary 
converters and motor converters has now practically subsided, 
and each class of machine has filled its own particular niche in 
electrical working. The motor converter practically revived 
interest in the controversy by placing an entirely different 
aspect upon it. The machine possessed such a variety of novel 
features that it appealed largely to station engineers who were 
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The Sterling Tolephone & Fiectric Co., Ltd., 200, Uppor Thames Street, London, Е.С. Works: Оабеп һат, Essex. 
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simplifies the switchgear and practically solves the problem of 
the skilled attendant. In the construction of the machine only 
two bearings are required for units of comparatively large out- 
put, and it is onlv in the large capacity machines that three 
bearings are introduced. А further interesting feature of the 
machine is that all rotating parts are operated at low voltage. 
In principle the unit comprises an ordinary induction motor and 
a rotary converter mechanically coupled on the same shaft ; the 
rotor winding and the armature winding of the induction motor 
and rotarv respectively are connected in parallel. "The number 
of poles of the alternating- 
current machine is such that. 
the frequency of the currents 
introduced in the armature 
winding is the same as the fre- 
quency of the rotor currents. 
These two windings can be 
connected together when the 
E.M.F.s are equal and in phase, 
and after this has been done the 
speed remains constant, and 
the two machines connected in 
tandem function as a single 
synchronous machine. Half 
the electrical energy supplied 
to the induction motor is 
converted into mechanical 
energy, transmitted by the 
shaft to the direct-current 
portion of the converter; the 
other half of the energy is 
transferred to the rotor wind- 
ing and thence to the converter 
"PS armature. The converter runs 
ad at a speed equal to half the 
fi; primary frequency, so that it 
can be made of smaller pro- 
portions than the ordinary 
direct-cuirent generator for 
the same output and fre- 


GENERAL VIEW OF TWO-BEAKING PEEBLES MOTOR CONVERTER. quency. 


engaged in the extension of their supply for industrial power 
purposes among the type of consumer requiring a direct-current 
supply. The issue of а new edition of their Peebles motor con- 
verter list by Bruce Peebles & Co. recalls the above-mentioned 
controversy, and it also gives striking evidence of the utility of 
these machines and the variety of uses to which they have been 
ut. 
ў We may recall the most notable features of the motor con- 
verter as a matter of interest. In the first place it dispenses 
with transformers, the line voltage being brought directly into 
the alternating-current side of theunit. This naturally reduces 
the size of the sub-station for machines of this class. It also 


PELTON WHEELS шесе Piante. 
Patent Hydraulic Speed Governors. 


I specialise in these, and my prices will be found 
‚ lower than those of any other first-class manufac- 
turer. I have supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 


PERCY PITMAN, 3, Willcott Road. Acton, 
LONDON, W. 


The machines are built 
up in sizes suitable for the supply of traction loads, in 
which case they are arranged to compound automatically 
from 500 volts at no-load to 550 volts at full-load. They 
are capable of withstanding 100 per cent. overload with- 
out sparking. and are free from liability to reversal of polanty 
either when starting up or when " shorts " come on the line. 
The lighting motor converters are made shunt or compound 
wound according to requirements, and the standard shunt 
machine will operate on a 5 per cent. voltage drop from no-load 
to full-load with practically unity power factor. Special motor 
converters are also made for both traction and lighting and for 
operation from direct-current circuits for the supply of alter- 
nating-current energy at high voltage. 

In the publication to which we have referred а comparison 18 
given between the motor converter, the rotary converter and 
the motor generator, which places the advantages of the first- 
named well to the front. We give an illustration of a standard 
two-bearing type converter above. Interested engineers 
should apply for pamphlet No. 20B to the offices of the com- 
pany, East Pilton Works, Edinburgh. 
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Makers : 


HENRY WIGGIN & СО., Ltd., 


GEORGE STREET, BIRMINGHAM. 
Telegrams : “* WIGGIN BIRMINGHAM." 
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| Agent: LIONEL ROBINSON, 
ò mE 3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
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ILLUMINATION EFFECTS. 


jCarbon filament lamps will no doubt be almost generally used 
during the forthcoming Coronation celebrations, because the 
temporary nature of the various installations will prohibit the 
higher priced metal lamps being widely adopted. Siemens 
Bros.’ Dynamo Works inform us that they are now holding 
large stocks of carbon lamps which can be supplied imme- 
diately at remarkably low prices. which will, however, only 


ARCH ILLUMINATED WirH SIZMENS CARBON LAMPS. 


hold good until the present stocks are exhausted. Orders will 

e executed in strict rotation, and it would be advisable to send 
Orders or reserve sufficient quantities immediately. These 
lamps have been in great demand for illumination work, and 
we illustrate here some night effects which were obtained during 
the Royal visit to South Africa on the occasion of the opening 
of the Imperial Parliament there. The many thousands of 
lamps employed in these decorations were supplied by the 


Siemens South African branch, and. as will be seen, highly 
satisfactory results were obtained. Similar lamps will be used 
in the various schemes which the firm are catering for, and the 
actual fixing and erecting work will be placed in the hands of 
competent electrical contractors. Copies of the company’s 
Coronation devices and accessories’ hst will be sent on request 
to any who are interested in illumination schemes. 


SIEMENS ENAMELLED WIRES. 


The enamelled wire is the result of considerable manufactur- 
ing experience, and Siemens Bros. & Co. are now publishing 
particulars of this class of conductor. The enamel is hard, 
flexible, watertight and capable of withstanding high tempera- 
tures for short periods without injury. It is practically non- 
inflammable and capable of resisting the action of most of the 
re-agents met with in general practice. Its dielectric strength 
is high, and it can be made to withstand high electrical pressures 
if required. We understand that there is no electrolytic action 
under the most unfavourable conditions. The applications of 
enamelled wires ате, of course, wide and varied. In the saving 
of space alone they have an advantage over silk or cotton- 
covered wires for the purposes for which these are now adopted ; 
further, they are suitable for many purposes where such wires 
cannot be employed at all. They are specially recommended 
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Pamphlet 93 gives full particulars. 
Works: HEBBURN-ON-TYNE, ENGLAND. 


for bobbins of electric bells, telephones, measuring instruments, 
indicators and annunciators ; also for induction coils, arc-lamp 
coils. resistance and choking coils, small transformers. &c. 
Siemens Bros. & Co. will forward a copy of supplement No. 1 
to their catalogue No. 532, which contains prices of these 
enamelled wires from No. 22 to No. 40 8.W.G. 


ELECTRIC COOKING AT GRIMSBY. 

The advantages of electric cooking are best demonstrated in 
the summer months when gas is ага premium and coal fires 
are anathema. Мг. W. А. Vignoles. electrical engineer at 
Grimsby, is keenly alive to the possibilities of increased busi- 
ness from this direction. He has been holding an exhibition 
at which the merits of electric cooking with an E.O.A. Eclipse 
oven were successfully demonstrated by Miss G. A. Paget. 
Lectures were given in connection with the demonstrations. 
We understand that upwards of 1.000 persons attended during 
the course of the week. Great interest was taken in the show, 
and a few orders were booked, in addition to a large number of 
inquiries being received. Suitable literature was distributed 
to each visitor. and among the pamplilets was a most convincing 
testimonial from a Grimsby lady resident, who is the proud 
hostess of an electric household. During a period of 10 weeks 
the cost worked out at 3s. 4d. а week for cooking and heating ; 
this includes the preparation of three meals dailv. and the heat- 
ing of all water required. The demonstration was arranged 
in co-operation with the Electcic & Ordnance Accessories Co., 


H. WEIDMANN, 
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HOLLINWOOD, LANCS., & 78, KING ST., MANCHESTER. Í 


IRONCLAD 
OIL or AIR BREAK 
SWITCHES. 


For every Industriai Purpose, 


SWITCHGEAR 


up to 100,000 voits. 


whose Eclipse apparatus was used throughout. We described 
this apparatus in our issue of December 2, 1910. We extend 
our congratulations to Mr. Vignoles on his enterprise. 


WESTINGHOUSE TURBINE PLANTS. 


It is a regular practice in the industry for electrical manu- 
facturers to sub-contract to engine and turbine builders, or 
vice versa, when the equipment of generating plants, &c., 
under consideration. The British Westinghouse Co. now 
intimate that they are ina position to supply the complete 
generating plant from “stop valve to switchboard," so to 
speak, and that such plant, in the shape of steam turbines, 
turbo-generators, turbo-blowers, turbo-pumps, condensers, &c., 
is made complete in their large works, Trafford Park, Man- 
chester. They point out that there are certain advantages to 
be derived from the placing of the whole of a contract with & 
single firm. The responsibility is undivided, the question of 
delivery is less troublesome to deal with, the plant is the pro- 
duct of a single organisation having but one ‘ ` body to be kicked, 
&c.," and grievances or complaints are confined to the smallest 
possible area. It is urged that these are sufficiently good 
reasons for the placing of business with the firm in question. 
In so far as power installations are concerned, the arrangement 
should work to the mutual advantage of the parties concerned, 
because guarantees of coal and steam consumption can be 
undertaken with a greater degree of certainty than is probably 
possible where plant is sub-contracted for. 
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MANCHESTER COLLIERY AND MINING EXHIBITION. 
CONCLUDING NOTICE. 


We understand that this exhibition, which closes to-morrow, 
May 27th, has been a distinct success from the commercial 
point of view. After all, an exhibition of this kind does not 
provide any particular attractions for the general public. 
The faet that the annual convention of the National Associa- 
tion of Colliery Managers coincided with the opening of the 
exhibition ensured the attendance of large numbers of 
interested engineers and gave an excellent opportunity to the 
exhibitors of bringing their products to the notice of in- 
terested prospective buyers. 

One of the most prominent exhibits was that of Tilghman's 
Patent Sandblast Co., who exhibited a two-crank air com- 
pressor of the vertical high-speed two-stage type. This has a 
capacity of 400 cubic ft. of free air per minute delivery against 
à pressure of 100 lb. per sq. in. This is fitted with a patent 
automatic multiple plate system of valves, and forced lubrica- 
tion is supplied to all bearings and slides. The compressor 
was shown in operation direct connected to a 75. в.н.р. Lanca- 
shire Dynamo motor, connection being made through a flexible 
coupling. The iron door of the crank chamber was replaced 
by one of plate glass, and through this the cranks could be 
seen at work and the splash system of lubrication for the big 
ends. The compressor is fitted with an automatic unloader 
on the air inlet, and this is operated by air pressure in the 
receiver. All dust in the air is extracted by an improved air 
washer before it enters the compressor cylinders. Running 
silently with its motor this compressor constituted one of the 
most attractive items in the exhibition. 

The Lea Recorder Co. made a good show of their well-known 
V-notch recorders for the measurement of the flow of water 


restwood Hall, Leek, Staffordshire, Illuminated throughout by OSRAM 
Ps. Contractors, Messrs. Blackburn, Starling & Co., Ltd., Hanley, Staffs. 


The General Eleciric 0, Lid, Head eT. Queen Vieloria St., London. Е.б. 
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and also of certain acids. The exhibit comprised one Lea 
patent self-contained recorder with 5 in. chart, flow chamber 
and notch tank, also one self-contained set with 6 in. recorder 
V notch having a capacity of 50,000 lb. of water per hour. 
This was shown in operation measuring steam consumption. 
The most recent pattern of combined indicating, recording and 
counting instrument was also exhibited in operation. This 
apparatus demonstrates the method employed for measuring 
water when the instrument is placed at a distance from the 
notch tank. The Lea Recorder Co. have also developed a 
midget portable testing apparatus which is suitable for dealing 
with small flows. This formed one of the attractions of the 
exhibit. The stand was completed by a number of photo- 
graphs depicting actual installations of the Lea recorder in 
central electricity stations and power plants in practically all 
parts of the world. The mining engineer is perhaps not vet 
educated up to the importance of measuring his steam con- 
sumption, principally because coaljis cheap at the pit bank, 
at the same time the modern turbo-electric installation, in 
which the power plant is concentrated rather than scattered, 
has impressed upon the colliery engineer the absolute necessity 
for the running of the plant upon highly economical lines. 
With the Lea apparatus it is possible to do this with the mini- 
mum of outlay and also with practically no skilled attention. 
This latter item is of considerable importance, because, as a 
rule, the number of skilled engineers in a colliery is small. 
Messrs. Matthews & Yates, who are well known as venti- 
lating engineers, had an impressive exhibit with their 
‘Cyclone ” blowers and exhausters, designed specially for col- 
liery ventilation, induced draught for boilers, and all kinds of 
difficult ventilation problems. These fans were shown in opera- 
tion, both direct connected and belt driven from electric motors. 
The Cyclone refuse and dust-collecting and separating 
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plant for the collection of coal-dust from screens and tipplers, 
also from wood-working mills and carpenters' shops, was among 
the features of the exhibit. In addition, a show was made of 
Cyclone autogenous welding and cutting plant for the welding 
and cutting of all kinds of metals from thin sheets to pieces 
6 in. or 8 in. thick. 

An exhibit which is not without interest is that of the Power 
Gas Corpn., Stockton-on-Tees. This company owns the 
patents and manufactures Mond producer gas plants from 
100 to 30,000 н.р. and Mond gas plants with ammonia recovery, 
also producer gas plants from 10 H.P. upwards for every class 
of fuel. The exhibit comprised a large Mond gas and sulphate 
о{ ammonia recovery plant, and also a large number of photo- 
graphs of gas plants actually installed. While it will be diffi- 
cult to prophesy that power supply to collieries will in future 
be given from large plants operated by gas engines, it 1s at the 
same time of interest to note that engineers are working per- 
sistently at the problem of the supply of cheap gas for the 
operation of large engines, and the work of the Power Gas 


Corpn. in this respect is worthy of note. 


PORTABLE ELECTRIC DRILLS. 


The average modern workshop is now fitted with electric 
power circuits and in addition to the operation of the main 
shaft and the principal tools by electric motors there is gener- 
ally a demand, particularly т engineering workshops, for 
portable tools. We illustrate a modern pattern of Witton- 
Kramer drilling outfit with trunnion type motor. This can 
be supplied for use on direct-current and alternating-current 
circuits, and holes from $ in. to 1} in. can be drilled with the 
various sizes of outfits. The equipment includes motor 
mounted on trunnion trolley, flexible length of armoured 
conductor and modern pattern of flexible shaft with steel 
wire core. The trolley head has a gear reduction of 1 in 4, and 
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is fitted with a suitable clutch. The outfit is light and portable 
and can be used for drilling holes in practically any required 
position. А new list (К 20), issued by the Witton-Ktamer 


WirroN-KRAMER PORTABLE DRILL OUTFIT, 


Electric Tool & Hoist Co., Witton, Birmingham, contains full 
details of these machines, together with a variety of other 


portable tools, such as polishers, blewers, boiler cleaning 
outfits, &c. 


SILVERTOWN GALVANIC BATTERIES. 


‚Ау very complete list of Leclanché and other batteries is 
boird sent out by the India Rubber Co., Silvertown. Prac- 
tically every known type of primary battery is listed and priced. 
We illustrate a set of Silvertown Leclanché fiting batteries of 


10 cells, complete in polished teak case. The cells are of the 
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SILVERTOWN LECLANCHE CELLS IN CASE. 


six-block agglomerate type made up in а wood case. This 
construction is lighter and more portable than а stoneware 
cell. The top is sealed in so that there is no loss of liquid 
either through evaporation or spilling. We understand that 
these cells are largely employed by the Government for 
torpedo firing and also for mining blasting operations. А line 
of Silvertown-Leclanché medical batteries is listed, and these 
are supplied in sets of 20 to 60 cells. Considerable space is 
devoted to the Silvertown Bleecklove primary battery, which 
has an E.M.F. of 2-7 volts and which we described some time 
ago when it was first brought out. 
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Competitive Prices. 


The Electric & Ordnance Accessories Co., Ltd., 


(Proprietors: 


CICKERS LIMITED.) 


Aston, Birmingham. 


B.T.H. CORONATION DEVICES. 


We have received particulars of a wide range of Coronation 
devices which the British Thomson-Houston Co. are offering 
for the forthcoming celebrations. The list describes complete 


B.T.H. Емвгемлт!с CoRoNATION DESIGN. 


emblematic devices with the portrait of the King or mono- 
crams of the King and Queen, crowns, scrip and block letters, 
illumination strip, multi-coloured lanterns, festoon strip, &c. 
B.T.H. carbon lamps and “ Mazda" metal lamps are also 
included in the list. The latter are for 25 volts and have a 
6-watt consumption. They are intended for use on alter- 
nating current circuits where transformers are employed for 
reducing the service voltage. We illustrate one of the emble- 
matic devices herewith: In conjunction with the Coronation 
list a full list of the surplus stock of carbon lamps is offered at 


_ prices ranging from 2s. to 18s. per dozen. Contractors should 


make earliest application for this list, as doubtless there will be 
a big demand for lamps of this class. 


AN ALL-CHINA SIGN HOLDER. 

The Benjamin Electric, Limited, have introduced a 
new design of lamp-holder, illustrated herewith, which pos- 
sesses sundry novel features. 
This holder is useful for out- 
lining borders and sign-letters, 
and is adapted for mounting on 
the back of the sign with the 
barrel projecting through the | 
wood surface. ‘his brings 
the lamp close to the surface 
to be illuminated, giving a 
better lighting effect. The 
holder is weatherproof, there 
being an original method of 
preventing moisture entering 
the lamp-holder after the 
lamp has been inserted. Tle | T. 
connecting-up 18 quite simple аз the terminal screws lie in the 
grooves at the back of the base. The ho'der is recommended 


View or CuiNA HOLDER. 
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for permanent work as well as temporary installations such 
as for the Coronation. It is an improvement on the ordinary 


‘Bergamin CHINA HOLDERS MADE UP FOR OUTLINING LETTERS. 


brass; batten holders which are not weatherproof and also 
deteriorate rapidly when exposed to the elements. 


REMARKABLE RUBBER BALLS. 


One of the most interesting exhibits which will be seen at the 
International Rubber and Allied Trades Exhibition at the Royal 
Agricultural Hall in June and July comes from Brazil. It con- 

‘sists of 500 balls of rubber, which will be piled up in a pyramid 

occupying a space of about 29 ft. 2 in. by 21 ft., and will reach 
approximately a height of 20 ft. The average weight of each 
_of these balls is 56 lb., and at 6s. per lb. would work out at 
£16. 16s. per ball, and the whole would cost £8,400. In addi- 
tion, Brazil will show a ball of rubber weighing about a ton. 
This will be cut open at the beginning of the Exhibition, and 
prizes will be given to those who estimate the correct weight at 
the conclusion of the Exhibition. This is the largest ball of 
rubber that has ever been seen in this country. 


PUBLICITY COMMITTEE PAMPHLETS. 


A fresh set of circulars has been issued by the Electric Supply 
Publicity Committee and covers literature for distribution to 
both consumers and non-consumers. Опе of the most inte- 
resting of the pamphlets is one entitled ,' Electricity in the 
Nursery." The main intent of?this is for non-consumers, 
urging primarily the adoption of'electric light. The nursery 
is, of course, merely taken as a typical instance as illustrating 
the great convenience of electric light. The circular also deals 
with various other electrical apparatus which should "prove 
useful in the nursery. | | 

The issue includes a feature which will appeal to every under- 


REYROLLE WALL PLUCS 


.. For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 
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taking, and this is а booklet on electrical apparatus which has 
been prepared with a view to familiarising existing consumers 
with the various types which can be used on the supply mains. 
It is also useful for distribution to non-consumers. The appa- 
ratus dealt with in the present booklet includes fans, grillers, 
kettles, irons, vacuum cleaners, &c. This particular booklet 
can be enclosed with the ordinary correspondence, receipts, &c. 
‚. The following circulars are also included in the issue:— An 
illustrated circular for non-consumers addressed to housewives, 
urging the value of electric light for lessening the work in the 
home. Two cards, with illustrated designs on one side, adver- 
tising respectively power and lighting, the other sides being 
left blank for use as postcards, or for giving particulars of rates, 
&c. Two cards, advertising electric light, in the form of reply 
postcards, suitable for being enclosed with other circulars. А 
card advertising electric lamps and urging that the best lamps 
should be adopted, suitable for use of undertakings who give 
advice, &c., оп lamps. Illustrated circular to property owners, 
builders, landlords, &c., pointing out that houses should be 
wired prior to tenancy, on the grounds that the letting and 
selling is easier and also that there is а save in re-decoration. 
Cireular on the safety of electric light, giving important testi- 
mony on the part of insurance companies. Power leaflets 
addressed severally to engineers, bakers, printers; also dealing 
with electro-plating works and saw mills. These leaflets have 
been carefully compiled and will be of use for sending out to 
the various trades or for following up inquiries, as each trade 
has been dealt with from its own particular point of view. 


PUBLIC TIME SERVICE. 


A public clock was set going at the Marble Arch on the 23rd 
inst. and was presented to the Borough of St. Marylebone by 
Mrs. Mocatta, of Great Cumberland Place. It consists of two 
large dials facing East and West, fixed upon an arc-lamp 
standard in Oxford-street, opposite the end of Park-lane. The 
dials are operated by an electrical time transmitter contained 
in a cast-iron pillar on the refuge. The instrument receives an 
electrical impulse every hour from Greenwich Observatory and 
transforms it into the half-minute impulses necessary to propel 
the hands of any number of clock faces. It does this quite 
automatically, so the clock never requires to be wound up. 
Though clock faces have as yet only been fixed to one arc-lamp 
standard there is no reason why a pair should not be mounted 
on every other lamp post down the street as the controlling 
mechanism will operate any number and the dials themselves 
are quite simple, the only works they contain being one wheel 
and an electromagnet. The work has been carried out by the 
Synchronome Company on the system invented by Mr. Hope- 
Jones, who has been advocating municipal time service for 
many years. He looks upon this as an important step in the 
right direction and an object-lesson to other boroughs, both 
metropolitan and provincial. 
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THE IMPERIAL SUCTION CLEANER. 


We have been given an opportunity of inspecting a new type 
of suction cleaner which is intended specially for domestic e 
vice. Itisof what we may call the electric broom type in that 
the motor, suction fan and nozzle are made up as Am lete 
unit and attached to а long handle which is used to A the 
nozzle over the floor surface to be cleaned. It will e see 
from the illustration that the motor is in a horizontal MOOR 
andythat the fan is directly attached to it. It is stated that the 
speed of the motor and fan is 10,000: revs. per min. Fan and 
motor are enclosed in an aluminium casing which is splayed 
out" directly below the fan to form the suction о. The 
placing of the fan in a horizontal plane ensures a direct suction 
at the nozzle itself. The delivery nozzle also forms part of the 


IMPERIAL VACUUM CLEANER, 
"Uv < 
Y SHOWING Motor, FAN AND 
Suction NOZZLE. 


ec 


aluminium casing and to this outlet the dust collecting bag is 
attached. The bag hangs immediately below the operating 
handle, where it is quite out of the way. By the use of a hori- 
zontal motor it is also possible to run the cleaner underneath 


Es and furniture without damaging the motor or the casing. 
he Imperial suction cleaner can be used for curtains and 


‚ other furniture by the attachment of a flexible hose and suitable 


nozzles to the intake on the fan casing. The suction at the end 
of the nozzle is almost as powerful as that obtained without it. 
d» various attachments for use with the flexible hose will 
| ow of the cleaning of walls, cornices, skirtings, radiators, 
ook cases, &c. The cleaner can be fitted with wheels if re- 
eben and we understand that it has been in successful opera- 
n in bioscope theatres, where there 18 naturally а large amount 
d ust to be cleared away each day. In this case the flexible 
ida employed not only for cleaning the chairs, but also for 
ie e plaster with which these places of amusement 
"i generally embellished. The cleaner has also been tested on 

rriage cushions, and found to extract dust even though the 
surface is very irregular. 


THE C.M.B. BALANCER KIOSE. 
ms Messrs. Crompton introduced the C.M.B. converter 
iu Е dis ago we published a detailed description of the 
in о construction of the machine. As we remarked 
rap т we had an opportunity of looking through the 
lar op at the Arc W orks, Chelmsford, and noticed a 
large number of these machines in process of manufacture. 
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THE BRITISH PROMETHEUS CO.,'LTD., 


SALOP STREET WORKS, 
BIRMINGHAM. 


This may be taken as indicative of the continued demand for 
this interesting type of machine. 

A new edition of the 
C.M.B. converter pam- 
phlet has just been 
issued, and while this 
describes the functions 
and applications of the 
converterit also includes 
an interesting example 
of its utility as a three- 
wire balancer. The ma- 
chine is so compact that 
it can be placed inside 
a cast-iron pillar and 
installed, together with 
the necessary switch- 
gear, at ground level on 
a direct-current network 
The adjoining illustra- 
tion depicts the balancer 
and its gear inside a 
cast-iron kiosk. In this 
form it can be placed at 
the far end of a long 
feeder, and be entrusted 
with the balancing of the 
network in some small 
outlying district. The 
kiosk need not be erected 
on the side walk of a 
main road, it can be 


placed in any out-of-the- | | 
way street at a point most convenient for the balancing up of 


the system. The cost of sub-station buildings is saved, together 
with that of extensive switchgear and connections. 


View or C.M.B. CONVERTER Kiosk, 
SHOWN OPEN. 


а Lud А. а туь penu y 


CM Зина - = 
VIERTE V^ WMhaloe ә а E EM CER, Em m 


м ZCC ч М 


p >. 


SUPPLEMENT to “The Electrician," Mag 26, 1911, 


LEWIS'S 


Telegrams: “Ровысдтт Lopon.” 


*KELVIN" LIGHTING SETS. 

The number of ‘small isolated electric lighting and power 
sets 1s being constantly added to, a fact which indicates that 
there is business in these tiny units if contractors will only go 
after it. The latest arrival is the “ Kelvin,” which, as its name 
implies, hails from Glasgow. Details of this petrol-paraffin 
unit have just been sent to us by Messrs. Fyfe, Wilson & Co., 
Bath-street, Glasgow. We illustrate a portable outfit of 3 kw. 
capacity, mounted on a substantial and wheeled truck for 
transport purposes. The engine is a two-cylinder machine, 
Jb in. by 4} щ., and is fitted with lt. magneto throttle 
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KELVIN PORTABLE LIGHTING SET. 


в. 
governor, vaporiser, water-circulating pump, &c. The gal- 
vanised fuel tank holds fuel and oil for a 12-hour continuous 
run. The sets are listed in sizes to supply from 50 to 300 
lights. By fitting ball bearings to the engine the overall length 
has been considerably reduced. In the 16kw. size a four- 
cylinder engine is emploved and this is provided with a safety 
starting device. Interested contractors and shippers should 
apply for the catalogue describing these plants in full. 


——— — ——_— 


HAIR DRYERS. 


By a combination of an enclosed electric fan and resistance 
element it is possible to make up an effective form of dryer 
which can be used principally for drying the hair and also as 
а hot and cold air douche. А device of this pattern is being 
put on the market by the Electrical Co., and is supplied for 
direct-current and alternating-current circuits of any lighting 
voltage. The fan is completely enclosed and the air is taken 
in through a number of holes at the side of the casing and 
discharged through a nozzle which 13 surrounded by a wire 
resistance which is heated by the passage of the current pass- 
ing through the fan. А pleasing effect is produced by the 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 
ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCI ENTI FIC 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. LIBRARY. 
eS: “Poar Loxpow." —————— Telephcne: 10721, Central. Ба APOE йа | 
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CIRCULATING 


Telephcne: 10721, CENTRAL. 


application of the warm air to the bare skin. The air blast is 
sufficiently strong to carry away moisture rapidly from the 
hair or from other surfaces which require drying. The appa- 
ratus is moderate in price and the Electrical Co. will be pleased 
to furnish full details. 


VULCANISED FIBRE. 


Pores ex - = 


Our readers will be intercsted to note that Messrs. Mosses & 
Mitchell have again enlarged their turning and cutting shops 
in order to cope with the increased demand for their products, 
This extension of the works has proceeded side by side with & 
large increase in the number of the staff. The principal pro- 
duets of the company are vulcanised fibre and ebonite 
specialities, these being supplied as sheets, tubes, rods, 
washers, rings, cones, &6. Gear and spur wheels in fibre can 
also be supplied, also brake shoes, bushes, switch bases, &c. 
A speciality is also made of condenser ferrules and insula- 
ting saddles and staples. The works of the company are at 
122-124, Golden lane, London, E.C., and we understand that 
all interested enquiries will receive prompt attention. 


* ECLIPSE"? ELECTRIC COOKING. 


In our last issue we commented upon the demonstration of 
electric cooking apparatus made by the Grimsby Corporation. 
We understand that this demonstration was mainly due to 
the enterprise and co-operation of the Electric & Ordnance 
Accessories Co. This company is carrying out a publicity 
scheme which includes, in addition to the distribution of a 
quantity of literature on the subject of “ Eclipse” cookers, 
also a number of demonstrations in important centres of the 
actual apparatus. This cannot fail to impress upon the 
people, and particularly those who are already electricity 
consumers, the advantages and general importance of 
electric cooking. The summer months are eminently 


4 ECLIPSE” COOKER AT GRIMSBY. 
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LONDON, W.C. 


suitable for demonstrations of this character, and it 18 to 
be hoped that the enterprise of the manufacturers will meet 
with the success which it deserves. _ 

We give an illustration of the “ Eclipse " oven as shown and 
demonstrated during the Grimsby Exhibition. 


A NEW TRAMWAY CONTROLLER. 


Тгатеаг controllers of the braking type now in general use 
are arranged so that if the car is running forwards, on moving 
the handle to the brake notches currents are generated in the 
motors producing a retarding torque, the direction of these 
currents being such as to strengthen the magnetism of the 
fields. If the саг is running backwards and the controller 
handle is moved to the brake notches the currents generated 
in'the motors will demagnetise the fields, so that no braking 
effect 1s produced. 

To obtain a braking action when the car is running back- 
wards, the British Thomson-Houston Co. have designed and 
manufactured controllers in which, when the controller handle 
3 moved to the “ой” position, connections are made which 
causé one or more of the motors to act as generators, pro- 
ducing a braking effect. These connections give no braking 
action during forward running if the handle is in the “ off” 
position. А preferable arrangement is one in which the motion 
of the control handle, which produces braking for forward 
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GENERAL VIEW or New B.T.H. TRAMCAR CONTROLLER (OPEN). 
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running, will also produce braking for backward running. The 
B 49 B.T.H. controller shown in the illustration will give this 
result. The reverse switch handle may be in either the for- 
ward or reverse position, when, by moving the main control 
handle to the braking notches, a rheostatic braking effect will 
be obtained for either forward or backward motion in the car. 

This controller is suitable for use with two 40 н.р. 500 to 


m 


~ 


© BEENA ` 


~ TREERITISE 
TREMEOM 
[t6 UG VOI 
Со (5 
КҮ 


САР PLATE OF NEw CONTROLLER. 


600-volt series motors, and has four series, four parallel, and 
seven brake-controlling points. 

Another important feature of the B 49 Controller is a 
mechanism for cutting out a defective motor without removing 
the cover of the controller. To cut out a motor it is only 


necessary to remove the reverse switch handle from its spindle 


and apply it to the cut-out spindle which projects through the 
cap plate, shown in the illustration, near the back edge. This 


ARC DEFLECTOR ОЕ NEW CONTROLLER. 


cut-out spindle has three running positions, a central position 
for which both motors are in cireuit, and a position on each 
side to cut out either motor. An interlocking device prevents 
the reverse switch being moved unless the cut-out switch 
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spindle is in one of its three running positions. The usual in- 
terlocking mechanism is provided to prevent the reverse switch 
being moved uniess the main drum is in the “ой” position. 

The arc deflector of the controller consists of fire-proof 
barriers of strong mechanical construction, the large deflector 
plates being supported at both ends, and the small plates 
moulded with large bosses for the fixing screws, thus providing 
rigid fixing for the plates. 

A powerful magnetic blow-out is provided for all fingers of 
the main cylinder оп which агсїпд takes place, and an insulating 
trough surrounds the back half of the main cylinder protecting 
the frame from the influence of the arc or live parts. The 
trough is divided into sections by barriers; these, with the 
arc deflector which covers the front half of the main cylinder, 
form separate chambers for enclosing the various sections of 
the cylinder which may be at different potentials. 

The brake cylinder is mounted on the main cylinder spindle 
in accordance with standard B.T.H. practice, this preventing 
any possibility of change in the relative positions of brake 
cylinder and handle which may occur, due to wear on the gears 
or cams when the brake cylinder is mounted on a separate 
spindle. 

Ample space for the incoming cables is provided, and the 
arrangement of the various parts enables the wiring to be 
easily апа quickly effected. 


ELECTRIC CHARGING MACHINES. 


We learn that Messrs. Babcock & Wilcox, Ltd., now include 
among their manufactures steel works cranes and charging 
machinery, and have just received an order for а slab-handling 
and charging machine, of 5-ton capacity, from James Dunlop 
& Co., Calderbank Steel Works, Scotland. The machine is 
electrically driven in all its motions and is.designed, with 
several important improvements, to secure rapid handling of 
the slabs. It is expected that this machine will increase the 
output of the rolling mills and reduce the present labour costs 
at Calderbank. 


H. WEIDMANN, R 


ARMSTRONG, STEVENS & SON 


WHITTALL STREET, 
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PRICE LIST ON APPLICATION. 


lanterns. 
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NEW TRADE LITERATURE. 


During the past week we have received a big budget of litera- 
ture from various electrical manufacturers. We refer more 
fully to a number of special pieces of apparatus which figure in 
these lists in the pages of the ‘ Supplement ” this week. 

FREEzoR Fans.—Section E of the General Electric Co.'s main 
catalogue describes and prices Freezor electric fans. The first item 
that meets the eye in the list is a table of reduced prices for the coming 
season. The list itself is replete with information on the subject of 
Freezor fans of every type. А noticeable improvement this vear 18 
the introduction о‘ airo blade." In this three narrow blades are 
placed one behind the other in the same plane on the fan motor-shaft. 
The blades are of the two-way type, and it is stated that for the same 
energy consumption 30 to 40 per cent. more air is moved. The pitch 
of the blade is determined by the speed of the motor, and in making 
inquiries for this type of fan the speed should be specified. The 
company is prepared to quote for the fitting of these blades to existing 
fans. 

WATER LEVEL ÁPPARATUS.— Siemens Bros. & Co. send us а copy 
of catalogue No. 533, in which their water-level transmitters and 
indicators are fully described. Various applications of this interest- 
ing and useful device are given, together with a number of illustra- 
tions. 

Witton SwircHBOARDS.—Section X of the G.E.C. catalogue is 
devoted to descriptions, diagrams, illustrations and prices of Witton 
switchboards. Considerable care has been exercised in the prepara- 
tion of this list, and the diagrams are noteworthy for their clearness 
and the interesting problems with which they deal. In addition to 
complete switchboards there is & useful list of accessories in the shape 
of switch material for building up various classes of gear. 

WESTINGHOUSE Fans.—A pamphlet is being issued by the British 
Westinghouse Co. in the shape of supply list No. 140;2. In this the 
company's '* Ariel " fans for desk. bracket, ceiling and cabin use are 
described and priced in detail. This list will be ready in a fortnight. 

KINEMATOGRAPH REsSISTANCES.— The М. & C. Mfg. Co.. Conduit- 
place, Paddington, London, W., have issued a useful list dealing 
with their regulating and plain resistances. These are built up in 
Sizes varying from 5 to 100 amperes capacity, and are specially 
recommended for use in regulating arc lamps for kinematograph 
The resistances are of the coiled wire type. and are 
arranged on suitable insulators fixed in metal frames. 

Foster TRANSFORMERS.—A leaflet from the Foster Engineering 
Co. illustrates a 35 kw. and a 50 kw. Foster transformer. The com- 
pany state that they make a special feature of large transformers for 
step-up or down single or polyphase, stationary or portable service. 


APPERSWIL, SWITZERLAND. 


Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


PRESSPAHN-—Pressboard. 


BEST QUALITY. 


PROVED BY REPEATED TESTS. 
Sheets in thickness from O°1 upwards. Endless Rolls and Strips from O*1 to 1 mm. thickness. 
BLACK PRESSPAHN IF SPECIALLY ORDERED. 

Presspahn Coils and Tubes for Transformers, Armatures, Diso and shaped Artioles. 

Varnished Presspahn. 


Mica-Covered Presspahn, &c. 
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*SUN" SCREWED TUBE SYSTEM. 


The many installations which have been carried out on the 
" Kalkos" system of wiring will have familiarised electrical 
contractors with the general merits of this method. When 
" Kalkos " was first brought out some four years ago the boxes 
for switches, ceiling roses, junctions, &c., were of brass, and the 
tubes were sweated into them. The type of box employed 
possessed a number of novel features, amongst which the 
adjustment ring was the most striking. With this fitment it 
Is possible to utilise the same box for surface or flush wiring 
simply by the alteration of the position of the adjustment ring. 
To all intents and purposes this ring forms a false bottom to 
the box, on which the porcelain of the ceiling rose or switch 
Is made to rest. 

The general scheme of the * Kalkos" box has now been 
worked into the * Sun " screwed system of wiring. The boxes 
are of iron, and can be supplied with back entry or with side 
entries from one to four in number. The illustration shows 
а one-way " Kalkos" iron box into which a surface switch 
has been fitted. This view will serve to show the general 
arrangement of the other patterns of boxes. The lid of the box 
13 another adjustable feature, and it can be supplied in two 
depths for surface or flush wiring. 

By the use of the * Kalkos ” switch (which we described in a 
recent issue) in these boxes a water and air-tight switeh box 
їз obtainable. When the switch is placed in position on the 
adjustment ring and held securely by the cover, the switch dolly 
3 automatically earthed. This affords complete immunity 
from shock, because it is impossible for the dolly to become 
charged while the system is efficiently earthed. This auto- 
matic earthing is of great advantage, because no special con- 
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nections have to be made, the act of screwing up the cover 
making the only contact necessary. 

Similarly, with the © Kalkos " three-pin plug, which has been 
introduced to comply with the regulations which require the 
earthing of portable lamp-holders. The earth terminal in the 
plug socket is connected to a brass tongue, which projects 
below the porcelain base of the socket, and makes a rubbing 


contact with the adjustment ring in the box. This plug can . 


““ KALKOS" Ino Box AS USED FOR FLUSH WORK. 


be used on three-wire systems in which the barrel is emploved 


as the neutral conductor. |. In this case the third pin can be used . 
to carry current, and the pressure between it and the others - 


will, of course, be half that between the two live conductors. 
There are numerous other interesting features of the * Kalkos " 
screwed tube system, but we would recommend our readers 
to apply to the Sun Electrical Co. for catalogue No. 201. 
section C, for more detailed information. 
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IMPERIAL SUCTION CLEANERS. 


We omitted to mention in our description of the Imperial 
suction cleaner last week that the small motors employed in 
connection with these cleaners are suitable for direct-current 
and alternating-current circuits, the latter of any frequency. 
The motors are wound for 100 volts. A lamp resistance is 
inserted on 200-volt cirtuits. We understand that the recent 
tests in a West of England city were direct-current supply at 
two voltages and alternating-current supply at two voltages 
and two periodicities. The motor of the cleaner was switched 
from one circuit to the other and operated with every satisfac- 
tion. This is somewhat of a critical test, but it should materially 
assist station men and electrical contractors in pushing this 
useful device. The motor is. of course, of the commutator 
pattern, and runs at the extremely high speed of 10,000 revs. 
per min. 


ELECTRIC THEATRES. 


Г We are constantly being reminded of the popularity of the 
electric theatre. ` Not only are these places of amusement to be 
found in practically every town, but there are out-of-the-way 
places almost without number in which they have been erected. 
This fact is no doubt indicative of the profit-bearing nature of 
this class of investment. But it is interesting to note how 
the electrical engincer has been able to contribute to the 
ecortomical operation of the illuminating side of these places of 
amusement. The British Westinghouse Co. has prepared a 
brochure entitled * The Cinematograph Theatre," which sums 
up the situation on the opening page. Shakespeare's Iago 
remark “ Put money in thy purse ” is inscribed on the title 
page, with a sub-note to the effect that * this booklet tells you 
how." The booklet explains how the main source of elec- 
tricity can be made to operate a motor-generator which will 
supply a bioscope lantern at a low voltage and thereby save 
the wasteful expenditure of many kilowatt-hours in resis- 
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tances. These motor-generators are made up for alternating- 
current or direct-current supply, and they are worked out on 
highly efficient lines, also they run at a high speed and occupy a 
minimum of space. 

Certain figures are given which explain the economy of the 
motor-generator. А 100-volt circuit must be reduced to 
60 volts for the bioscope arc. That is 40 volts, with a current 
of, say, 60 amperes must be absorbed in the resistance, repre- 
senting about 24 units an hour. With energy at 2d. this is 
about 5d. ап hour loss. Where the price is’ higher the lossis 
proportionately greater. In the case of a 200-volt supply the 
situation can only be summed up as it is in the booklet “ dead 
loss," or in round figures 1s. 8d. per hour. If these losses are 
spread out for an extended period, on a rough caleulation a sum 
of upwards of £200 will be expended in heating resistances. [f 
these figures do not compel the bioscope manager to adopt the 
motor-generator it is difficult to understand what will. The 
brochure proceeds to describe the Westinghouse bioscope 
standard equipments, together with the necessary switchgear. 
Stand-by plant, in the shape of emergency resistances which сап 
be switched on in case of the failure of the motor-generator, is 
also referred to. 

Where a public supply of energy is not available the manage- 
ment must have recourse to either gas or petrol-driven dy- 
namos, and in the booklet a brief description and illustrations 
of these units are given. Views are also shown of a number of 
cinematograph theatres in which Westinghouse equipment 
has been installed. Interested electrical engineers and con- 
tractors should apply for Special Publication No. 7,974/1. We 
understand a copy of this will be forwarded. 


* ONEWATTS " AND AUTO-TRANSFORMERS. 


А range of 55-watt “ Onewatt " drawn tungsten lamps for 
high and low voltage circuits will soon be on the market. 
These lamps are of the same quality as the other sizes of 
* Onewatts," which are specially suitable for street lighting 
on account of the robust nature of the filament. They may be 
used for either alternating or direct-current circuits. They 
are being supplied in the same size bulbs as tantalums of the 
corresponding voltage and candle power. The price for 100 
to 130 volt lamps in pear-shaped bulbs is 2s. 9d. each, and for 
200 to 250 voltlamps 3s. 9d. each ; round bulbs3d. extra. The 
discounts and selling conditions are identical with those in force. 

The new “ Onewatts " can be supplied with either B.C. or 
Edison screw caps at the same price. We understand that 
Messrs. Siemens Bros. Dynamo Works have large stocks on 
hand, and orders can be promptly attended to. Lists dealing 
with these lamps will shortly be issued. | 

We have also to acknowledge from the same source receipt 
of a pamphlet dealing with auto-transformers for tantalum, 
* Onewatt" and other metal lamps. These are offered in sizes 
from 1925 to 8,000 watts, and also a line of balancing, double- 
wound and bell transformers. 


TURBO-BLOWER TEST. 


At the invitation of the British Westinghouse Company 8 
large number of managers of iron and steel works and others 
interested paid: a visit to Trafford Park on Monday and Tues- 
day, May 29th and 30th, to inspect the test of а mixed pressure 
turbo-blower for operating in connection with blast furnaces. 
The blower has a capacity of 25 c.f. of free air per minute 
against 8. to 101Ь. pressure. Considerable interest was 
shown by the visitors in the test, and every facility for inspec- 
tion was afforded by the Company, the visitors being accom- 
panied by several Westinghouse engineers. 
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VICKERS 


CENTRIFUGAL FANS 


FOR VENTILATION, AND FOR 
MECHANICAL DRAUGHT FOR 
BOILERS. 


The fan runner is so shaped that it gives 

more air per revolution, and hence can be 

run at a lower speed than any other like fan 
on the market. 


Economy. Efficiency. | 
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The Electric & Ordnance Accessories Co., Ltd., 
(Proprietors: VICKERS LIMITED.) | 


Aston, Birmingham. 


: SIEMENS CORONATION ILLUMINATIONS. may mention Messrs. Mann, Crossman & Paulin, all the City 
offices of the Royal Mail Steam Packet Co., the Commonwealth 
| When the general catalogue of illumination material was of Australia, the ‘‘ Statist,” three branches of Williams, Deacons 
А issued by Siemens Bros. Dynamo Works we gave details of the Bank, Cox's Bank, Gramophone (Ltd.), Brown, Shipley & Co. 
designs and devices which had been prepared for the Corona- — Shoreditch Town Hall, &c. | 
tion. We understand that a large number of buildings have The installation work has been sublet to electrical contractors 
been fitted up with Siemens material, prominent among them and much the same class of material as at Messrs. Woolland’s 
being that of Messrs. Woolland Bros., Knightsbridge. On has been used. 
this building there is а splendid 
array of illumination devices in 
wood and «cut crystal glass, 
together with coloured trans- 
parencies of the King and 
Queen, and a number of shields, 
emblems, flags and wreaths. 
The drapery is also tastefully 
arranged, and the Bro-ite strip 
and floral festoons are em- 
ployed with beautiful effects. 
The adjoining illustration gives 
a fairly good idea of the scheme, 
though, of course, it should be 
seen illuminated in order that 
all its pretty colour effects may 
be appreciated. Each carbon 
filament lamp as fixed in its 
Bro-ite strip holder is surrounded 
by a rosette which gives each 
individual lamp when illumin- 
ated the appearance of a flower. 
This effect is lost in the detail of 
the picture, but we reproduce 
im the top left-hand corner a large 
scale view of the lampholder. 
Among other installations car- 


ried out by Messrs. Siemens we SIEMENS Coronation ILLUMINATION DEVICES AT WooLLAND BROS., KNIGHTSBRIDGE 
E ’ 


Lonpon, 
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WILLESDEN, 


LONDON, N.W, 


CHEAP STEAM PLANT. 


We are reminded of the economies which are possible with 
the highly superheated form of combined steam plant known 
as the locomobile, by a new catalogue just issued bv Messrs. 
В. Wolf. This illustrates and describes the latest types of 
Wolf locomobiles, which we understand are made in various 
types and sizes up to 800 H.P. With these machines the 
makers guarantee a coal consumption from 1-2 lb. per brake- 
horse-power-hour and a steam consumption of 9-7 lb. рег 
brake-horse-power-hour. The company inform us that they 
have Just shipped for Rio de Janeiro two 650 B.H.P. locomo- 
biles. These plants will be installed in the emergency station 
at Nichteroy. The plant is of particular interest in that the 
engines are direct connected to the alternators which they 
drive. These machines are of the British Thomson- Houston 
make, and each has a capacity of 400 kw. 


БҸ 


Н. WEIDMANN, | 


RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. 
(Bee larger Advt. last week.) 


IFS AND QUERIES. 


Will the Electro-Harmonic Society change its name for the 
1911-12 season * 

Will the Publicitv Committee survive the stress of the 
Olympia Electrical. Exhibition ? 

We have standard varnish, standard oil, engineering stand- 
dards and standard bread, why not a standard metal lamp ? 

Why are our gas contemporaries lacking in humour ? Can 
it be because they must now work at high pressure in order to 
make a living ? 

Mr. Pain, the pvrotechnist, recommends gas as a Coronation 
illuminant because of its flickering proclivities. Has Mr. Pain 
forgotten that “ all that flickers is not gold " 7 

Will the automatic telephone be fitted with a tablet for the 
writing down of expletives ? 
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EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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Exclusive Features. 


50 per cent. more efficiency than any Cleaner 
at an equal price. 

Same motor runs on either D.C. or А.С. go 
to 250 volts and 25 to 100 cvcles. 

Self-aligguiug bearings,—armature cannot 
get out of alignment. 

Entire machine weighs опу g Ibs, 

Greater cleaning surface than any other 
portable Cleaner. 

Absolutely guaranteed agaiust wear and 
defects. 


Dept. E.L. 


‘The Imperial Electric Co., Byron House, 85, Fleet St., London, E.C. 


OBTAIN 


Cw 


Consumers 


for your Station, 
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Are YOU Selling 
The IMPERIAL 
Vacuum Cleaner ? 


One firm in the trade sells 
24 of these machines a month. 


Here is one of the fastest selling specialities ever introduced to the trade. 
A self-contained Suction Cleaner of tremendous power. As small as a car- 
pet-sweeper Аз powerful as some of the 
Cleaners that cost hundreds toinstal. Every 
Hotel, every Boarding-house, every Private 
House that uses Electric Current will use this 
new Cleaner. Thisisa splendid opportunity 
for the Electrical Trade to get some of the 
business that is going in Vacuum Cleaners. 
We have a plan to outline that will enable 
you to get the bulk of the Vacuum Cleaner 
business in your district. Special agencies 
will be granted in certain districts. Write 
to-day, for particulars and prices, 


Light and Portable— 


yet the most effective 
Cleaner on the market. 


Uses of Electrical Energy. 


M INDUSTRIAL POWER SERIES. 


l. Electric Power in Woodworking Shops. 


$2 
| By distributing freely instructive BOOKLETS on the Specific 


атаннын 


NEW BOOKLETS. 


2, Electric Power in Engineers' Workshops. 


6, Portable Electric Tools and Appliances. 
7. Ten Minutes with the Electric Motor (C.C.). 


9. ELECTRIC ORGAN BLOWING. 


$. Ten Minutes with the Three-Phase Motor. 


9. Electric Organ Blowing. 
10. What the Small Motor Can Do. 


LIGHT AND HEAT SERIES. 


1. White and Golden Lights (Flame Arcs). 


2. Electric Heat in the Home. 
3. Electricity in the Kitchen. 


10. WHAT THE SMALL MOTOR 
CAN DO. 


ORDER AT ONCE, 


4. Electric Signs. Others in 


"d ' 5. Electric Fans. 


Single Booklets За. each, postage хі. Sets of the 15 Booklets 3/- post free. 


SPECIAL RATES FOR ASSORTED НЕ В ON APPLICATION, 


"THE ELECTRICIAN? PRINTING & PUBLISHING COMPANY, Ltd 
т, з & 3, SALISBURY COURT, FLEET STREET, LON DON. " 
mE XS 


8. Electric Power in Printing Works 
4. Electric Passenger and Gods Lifts. 
5. Electric Power in Bakeries. 


preparation. 


ee 


Telephone 6363 HOLBORN (2 lines), - 
STARE eee, 
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NEW DAY AND NIGHT SIGN LETTER. 


We have received advance particulars of a new pat- 
{егп of illuminated letter which can be made up into 
signs and figures for display advertising, &c. It is 
known as the " Diamond" letter, and it will be seen 
from the illustrations accompanying this article that by 
reason of the shape adopted the letter is clearlv visible 
from all angles. This has a particular advantage, as it admits 
of the sign being placed directly on the wall surface, where it 


АРС "DES ay 9С 
А eck hn ЗМАЈ rr Зы КАА A513 Un УАД i ate к e m Stee e а 


The Sterling Telephone & Electric Co., Ltd., 200, Upper Thames Street, London, Е.С. Worke: Dagenham, Essex. 


GENERAL VIEW OF DIAMOND LETTER.— ОРЕХ. 


can be securely fixed and presents a minimum of wind resis- 
tance. The letters are made up on an outer casing of enamelled 
metal, with front panels of opal glass. These panels are 
hinged, and can be opened to yive access to the lamps inside 
and also to admit of the cleaning of the glass. The lamp- 
holders themselves can be mounted in a substantial manner 
in the interior of the letter, and there is the further advantage 


of their being under cover and thoroughly protected from.the 
elements. 
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In а pamphlet just issued describing and pricing this in- 
teresting letter it is stated that, compared with wooden letters, 
the illumination can be carried out with one-half the candle- 
power. This is due to the design of the back of the letter 
affording an ample and efficient reflecting surface. The light 
from the lamps is also utilised to the fullest extent for the 
illumination of the letter, and none is wasted on the surround- 
ing walls. The all-metal construction also reduces the chances 
of leakage, as there is practically nothing to absorb moisture. 

The interior of the opal face of the letter, and in fact the 
exterior also, can be easily cleaned with a damp cloth. Any 
combination of letters or figures can be made up. Coloured 


ED. | 


Diamonp LETTER SIGN IN Position. THIS SIGN WILL BE APPRECIATED 
і ВУ OUR READERS DURING THE PRESENT SPELL OF HOT WEATHER. 


lamps may be introduced and various effects obtained by the 
use of a suitable switch. 

The wiring is arranged for 14-volt metal or carbon lamps, 
and these are connected up in series parallel. The lamps inside 
the letters are in parallel and the letters themselves are placed 
in series. The * Diamond ” letter is made up in sizes varylng 
from 12 in. to 48 in. high, and full particulars will be supplied 


by the makers, Messrs. Hill & Harrington, Great Portland- 
street, London, W. 
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No Temperature Coefficient. 
Contains no Iron. 
The only Material of its kind Manufactured in Engiand. 


Used largely and Specified by the Admiraity. 
Used also by the Italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 


Wire will not Rust or Perish. 


Ten Grades of Wire. 


WIRE. 
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Makers : 
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HENRY WIGGIN & CO, Ltd., | 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


Telegrams : '' WIGGIN BIRMINGHAM.” 


STRIP. SHEET. BARE. COVERED. 


Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


Telephone; 6323 HOLBORN. 
Telegrams: 'FERRYDOM, LONDON." 


SIEMENS FANS. 


Siemens table and bracket fans are made for continuous or 
alternating-current for voltages varying from 6 to 220, the air 
displaced per minute varying from 105 to 1,050 cubic ft. These 
fans are provided with a knee-joint, speed-reducing switch and 
wire guard, the knee-joint making it suitable for use either as а 
table fan or, without alteration, for fixing on the wall as а 
bracket fan. Large size fans are provided with a special 
regulator to reduce the speed by about 33 per cent. Alternating- 


SIEMENS PORTHOLE FANS. 


«urrent fans are provided with induction motors which run 
silently, and, having neither commutator, slip-rings пот 
brushes, can be left running for considerable periods without 
attendance. Fans for installing in damp situations are pro- 
vided with special insulation. 

A line of standard porthole fans is also made by Siemens 
Bros. Dynamo Works, and types of these are illustrated here- 
with. They are supplied for alternating-current and direct- 
current motors and both horizontal and vertical positions. 
For damp situations and acid-laden atmospheres a centrifugal 
type of fan is recommended, as in this case the moving air does 


not make contact with the motor. Fans and motors for every 


class of ventilation can be supplied, and full details will be 
forwarded on request. | 


METAL TUBOLITES. 


The system of lighting introduced some years ago by the 
Linolite Co. has made considerable headway since its inception, 
and particularly so since the company introduced the metal 
filament into the system. — 25-volt Tubolite lamps have been 
on the market for nearly three years, but we understand that 
the company now has a stock of 100 to 125 volt lamps, and that 
they are prepared to make immediate delivery. The candle- 
power of these lamps is 12, and the efficiency 1s stated to be 
1-5 watts per candle. There is no difference in the price per 
foot of the complete fitting over that which obtained with the 
low-voltage lamps, so that there will be no complication in the 
matter of prices. А descriptive booklet has been issued by the 
company, and this gives full particulars of the Tubolite lamps 
and their fittings. In this we note that the Civil Service Supply 
Association has installed some 200 25-volt metal Tubolites, 
which have been running since Decemher, 1908. Boots Cash 
Chemists are also large users of the same pattern of lamp. 


DUST EXTRACTOR FOR COAL MINES. 


A demonstration of a new apparatus for extracting dust 
from coal mines was given recently by Mavor & Caulson, 
Glasgow. The plant has been designed in view of the fact 
that recent experiments have proved that explosions in col- 
lieries are not gas explosions, but are propagated through the 
mine by coal dust. The dust extractor consists of a combina- 
tion of pressure air jets directed upon the surfaces to be cleaned 
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DRUM-TYPE 


MOTOR STARTERS 


With Patent “ Current. Growing" Resistan:es. 


Combine Overload, No Volt and Push |Button Releases. 
One handie only to operate. 


—— — Send for Pamphlet 3.3. ——— 


Wenks: HEBBURN-ON-TYNE, ENGLAND, 


in order to raise the dust from them and the simultaneous 
withdrawal of the dusty air by suction. The apparatus is 
operated either by an electric motor or by compressed air 
where that source of power supplv is used. Its main parts are 
a bell-shaped mouthpiece, close to which is a nozzle carrying 
a Jet of pressure air, a means of obtaining the jet of air for 
disturbing the dust, a means of obtaining suction for with 
drawing the dust, and a filter for retaining 1t and allowing the 
air to escape. The apparatus may be adapted for searching 
deep crevices and for removing dust from above and around 
timbers, The plant will shortly be sent to a colliery in South 
Wales. 


THE “ELECTRIC ARC.” 


Now that the days of electric propulsion for ships has arrived 
we shall no longer refer to a vessel as s.s. “ Polly Ann,” or 
whatever its particular name may be; it will have to be 
e.s. `` Polly Ann,” although this will not sound anvthing like 
so euphonius. In our special issue, " Marine Electrical Prac- 
tice," published last year, we included an article on the alter- 
nating-current system of ship propulsion invented by Messrs. 
Mavor & Coulson. We have now received from this firm a 
brochure describing the equipment of a 50 ft. vessel with this 
system of propulsion. She has been built by McLaren Bros., 
Dumbarton, and is certified for the carrving of 50 passengers. 


OSRAMS AT TORQUAY. 


When the electricity works were opened by the Corporation 
of Torquay nealy 13 years ago the lighting of the Torbay-road 
and the High-street from Torre station to the harbour was 
entrusted to open-type Crompton arc lamps. These were sup- 
plied in series for three Ferranti rectifiers,and until just recently 
have been running continuously since they were started. The 
illumination was probably one of the best examples in street 
lighting by open-type ares which could have been met with in 


By using 


MAGNETS v=: 2 


made from 


REMY 


MAGNET STEEL 


| you obtain the greatest 


STRENGTH & PERMANENCY. 


Enquiries to 


М.Е. ОЕММАІ5 & СО, 


49, Queen Victoria St., LONDON, Е.С. 


Sole Agents for 


HEINRICH REMY, G.m.b.H., Hagen. 


this country, and no doubt the clearness of the atmosphere and 
the position of the lamps, particularly along the sea front, 
round Torbay, had a good deal to do with the result. 

After so many years of yeoman service these arc lamps have 
had to give way to the high candle-power metal lamp. We 
give an illustration of a portion of the street lighting in the 
neighbourhood of the inner harbour, showing the 1,000 c.p. 


STREET LIGHTING AT TORQUAY WITH 1,000 с.р. Osram LAMPS. 


Osram lamps now in use. By the installation of these lamps the 
rectifier plant —which is now, of course, obsolete—has come 
out of service. The labour item for attending to these machines 
and also that formerly necessary for the trimming of the arc 
lamps, has also been saved. Мг. Salt, the borough electrical 
engineer, is, we understand, particularly pleased with the 
economies which this alteration has effected, and the Town 
Council is also very satisfied with the lighting of the streets. 
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GLASS GLOBES FOR STRIP LIGHTING. 


In Coronation illumination material such as continuous 
lengths of lighting strip the effect of the small lamps can be 
considerably enhanced by the use of glass globes. The Sun 
Electrical Co. are offering these glass globes to clip over their 
" Suncolite " lamps or any other form of lighting strip. The 
globe is held in position by small clips as shown in the illustra- 
tion. They are supplied in two sizes 44 in. and 64 in. diameter, 


GLASS GLOBE FOR SUNCOLITE AND OTHER STRIP ILLUMINATING 
MATERIAL. 


and are stocked in five colours—red, white, blue, green and 
amber. The globe i$ easily fixed, and from samples shown to 
us In the Sun Electrical Co.'s show-room the improvement in 
the lighting effect is very marked. The globes look very well 
at intervals of about 3 ft. to 6 ft. with the smaller lamps in 
between. Contractors and central station engineers should 


make early application for these globes before the stock 13 
exhausted. | 


ICE MAKING. 


А cool subject for the sultry weather! Central station ser- 
vice should benefit in these sweltering days, for although 
people do not want light or heat they are crying out for fans 
and ice. The electric fan 1s sufficiently well known now to be 
demanded by a gasping public when the temperature gets into 
the “ eighties,” and contractors and the trade generally are 
able to cope with the demand. 

An entirely different class of service is that given to the 
electric ice-making plant. This kind of load is not cultivated 
‘on this side ” like it is in the States, where a flourishing busi- 
ness In small ice-making outfits is done. These are usually just 
big enough to be driven by a small motor, and the additional 
load is welcome enough to the central station. We believe 
that many of the smaller electricity plants in America are able 
to fill in the valleys of the summer load by giving a supply to 
ice-making plants. As a rule the load is a 24-hour one during 
the season, because the heat is maintained and so also is the 
demand of the public for ice. 

Here in this country there are ice and cold storage plants 
which do a great business all the year round. The foods im- 
ported to our great shipping commercial centres need preserva- 
tion, and only a low temperature will assure this. These stor- 
ages generate their own energy and compete in some measure 
with the smaller plants which hotels, restaurants, &c., might 
otherwise instal. There is, however, a ripe field for central 
station service if the publicity men will chase round and garner 
the harvest. This must be particularly the case in types of 
small towns which are remote from an ice supply, and where 
very large quantities of ice are not really required. Perhaps 
those station men who supply cold storage and small ice-making 
plants can give us some information on this subject. 


Railway Lighting. 


Victoria Station. London (Underground Rly.) 
ILLUMINATED BY 


OSRAM 


ThelGeneral Electric Co., Ltd., 
Head Office : 67, QUEEN VICTORIA ST., LONDON, Е.С. LAM PS. 


SUPPLEMENT to “ The Electrician," June 9, 1911. : 56 " 


SIEMENS 


THE 


The transmitter, which is always in а damp situation, is pro- 
vided with a watertight case, which adequately protects the 
contacts from the effects of oxidation. Fig. 1 shows a pattern 
of transmitter which is enclosed in an iron pillar box and is 
suitable for mounting over an underground reservoir. The 
transmitting wires are arranged on insulators on the top of the 
pillar, and a lightning arrester is also fitted. In Fig. 2 is shown 
a level indicator with recorder which 1s intended for а terminal 
station. The apparatus is contained in a polished walnut case, 
which also is fitted with train with large dial, plate lightning 
T » arrester.for two lines, bell-recording device and drum. This 
LIG HTNING GRILLER apparatus is supplied for levels of 10 ft. and 20 ft., and the 

| clockwork can be wound for one or seven days according to the 


size used. For an intermediate station the apparatus is slightly 
modified. 


ECONOMICAL, 
SIMPLE iN CONSTRUCTION, 


MODERATE PRICE. 


Write to our Supplies Dept. for Descriptive Leaflet.’ 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HEAD Orrick: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GgRRARD 860. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept. : зо, UPPER THAMES STREET, В.С. 
Telephone: Lonpon Watt 8270. Telegrams: ''StguoroR, LONDON.” 
BRANCHES : 

BIRMINGHAM — GLASGOW SHEFFIELO CALCUTTA SINGAPORE SYDNEY 


BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


WATER. LEVEL INDICATORS. 


-— Fic. 2.— WATER-LEVEL INDICATING AND RECORDING INSTRUMENT. 
In a recent issue we remarked upon the publication of a new 


list by Siemens Bros. & Co. in which their water-level indicating pu oe ort Nera о. о 
be employed оп waterworks where the minimum ог maximum 
\ water level of the reservoir is maintained over а long period. 

Аа. .. In such cases it is inconvenient if the corresponding bell signal 
ЖП й IS continued over the whole of this time. "The switches in 
| question permit of the disconnecting of the bell by sharply 
depressing a button. In the same list a series of portable tele- 
phones with buzzer call, &c., is described. 


FAN PUBLICITY. 
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“Phew! Ain't it'ot, Bill? What?" This has been the 
cry of the last few days, and there should have been a boom in 
electric fans in consequence. The Electric Supply Publicity 
Committee in their new publicity issue are giving a special 
fillip to electric ventilating and cooling. 

In the fan poster the breezy and exhilarating effects of an 
electric fan are depicted. An old sea captain of jovial aspect is 
caught in the full blast of an electric fan at top speed, and, to 
judge by his countenance, he thinks it only a trifle second best 
to a “ sow’ wester.” То follow up this there is a 6 pp. folding 
booklet, illustrating fans for various uses, and with an illustra- 


Ре 


Fia. 1.—Water-LEVEL TRANSMITTING PILLAR FOR USE OVER UNDER- 
GROUND RESERVOIRS, ETC. 


. ; А : ' € 30 ` № 44 P Q 
appliances were described in detail. We are now able to illus- Хә А : jv ғ А 1 y O 


trate patterns of this apparatus. For purposes of water-level 
indication a transmitter, indicator and battery are neces 


sary. 
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CENTRIFUGAL 


FANS 


FOR VENTILATION, 
Mechanical Draught for Boilers, | 


and all purposes 
where durability and efficiency are first 
considered. | 


WRITE FOR PARTICULARS. 


Manufactured hy— 
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The Electric & Ordnance Accessories Co., Ltd., 
Proprietors: VICKERS LIMITED. 


Aston, Birmingham. 
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ELECTRICITY SUPPLY FAN POSTER. 
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_._. . . PUREAIR ALWAYS. 


tion on the cover which should commend these fans to all homes 
where comfort is a consideration. This booklet is suitable for 
sending out with the June quarter’s accounts or with the re- 
ceipts. There is also an adhesive label included which is a 
miniature of the poster, and which may be useful for attaching 
to correspondence. 

The issue also includes an ironing folder, which is adjusted to 
go in the ordinary correspondence envelope, and should be 
useful for pushing this important side of electricity supply. 

The Committee have also done a little catering for the trade 
in е way of a circular on electric signs. The circular should 
appeal particularly to shopkeepers, and the arguments are 
driven home with a number of illustrations. 


MARELLI OSCILLATING FANS. 


Electrical contractors and central station engineers will be 
interested in a new leaflet, L.B. 11/16 of their 1911 season fans, 
which Ercole Marelli & Co. are putting on the market this 
season. The fan is of the oscillating type, and can be supplied 
for alternating-current and direct-current circuits. This fan is 
of the convertible type—that is, it can be used as a desk or 
bracket fan. Interested readers should make application to 
the offices of the company, 26, Garlick-hill, London, E.C. 
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For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 
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WHITTALL STREET, 
IRMINGHAM. 


ET PRICE LIST ON APPLICATION. 
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THE DIAMOND SIGN. thanks for his efforts. But for the fact that the outing clashed 


n with the Whitsun Holiday, there would have been 600 
Messrs. Hill & Harrington, whose diamond sign we described present, this number being emploved at the works. 

in last week's issue, write us to-the effect that while they are the | | I 

patentees and owners of the Diamond letter, those shown in the СЕС 


illustration of Wiener Café were supplied by them through- IFS AND QUERIES. 


S. J. Smith & Co., 464, Holborn-viaduct, London, В.С. Jl 
DC ee Б ү t7 If the N.T.C. is not transferred to the G.P.O. at the year 
Vis did, will the P.M.G. be present at the next Annual Dinner? 
WESTINGHOUSE TURBO BLOWER. Will the Inst.E.E. arrange its summer meeting before or 
| Te . = afteg the I.M. E.A. next year? 
We stated in error in last week's issue that the turbo-blower : 


Will Mr. Hope Jones fit his clocks to all the Coronation 
Arches ? 


What-has become of the sea serpent in the daily press these 


hot days? Perhaps it is another victim of “the fusing of 
аа electric wires” 7 


BRIMSDOWN OUTING. ul 
а NEW. TRADE LITERATURE. 


which a number of colliery engineers inspected recently at the 
Westinghouse Works had “ a capacity of 25 c.f." This should, of 
course, have read 25,000 cubic ft. 


Over 500 “ Brimsdownites " and their friends saw things in 
a better light last Saturday at Hastings, the occasion being that 
of the third annual outing. The large party left Brimsdown in 
a special train at a very early hour, and Hastings was reached 
at about 8:30. The heat of the sun was tempered during the 
morning by a sea fog, but the afternoon was superbly fine. 
Luncheon was served in the Royal Concert Hall, and it was a 
particularly gay company that sat down to a most enjoyable 
repast. Mr. E. Scharrer, the genial general manager of the Im- 
perial Lamp Works, was in the chair, and on rising was accorded 
a great reception, an incident which abundantly testified to his 
popularity. His health was proposed in pleasing terms by Mr. 
Havnes, of the Nottingham office, who dealt particularly on 
Mr. Scharrer’s activities at the works, and also upon his kindly 
treatment of those emploved there. After lunch the party 
broke ир, and generally amused themselves in the neighbour- 
hood. there being no set programme for the afternoon. The 
officials and their friends much enjoved а char-a-bane ride to 


ELECTRIC BELLS AND TELEPHONES.—The new bell and tele- 
phone list of Falk, Stadelmann & Co. is a publication of over 
100 pages and contains а vast amount of information on elec- 
tric bells, pushes, indicators, bell pulls, wires and staples, wiring 
accessories, wet and dry batteries, switches, telephone instru- 
ments of all kinds, portable electric lamps, &c. We do not 
remember having seen so comprehensive а catalogue dealing 
with this subject. We should recommend every electrical 
contractor to make early application for a copy. 

SERIES STRIPLITE.—The Lamp Department of the Electrical 
Co. is offering series striplite for coronation illuminations at a 
special price of 1s. per point, which includes the lamp. Strip- 
lite is made up with porcelain holders 5 in. apart supported by 
flexible metal bands and complete with 2 c.p. 14-volt pear- 
shaped lamps which can be supplied clear, frosted or coloured. 

GRAPHITIC (ARBONS.—Geipel & Со. are sending out two lists 


dealing with their Graphitic carbon brushes for dynamos and 
Battle Abbey, and returned in time to join the special back to motors, and also a list describing and pricing Henrion carbons. 


town. The outing was voted a huge success. The company This last-mentioned list contains a number of interesting 
also included Mr. J. J. Chiswell (the sales manager), and Mr. photographs of various kinds of arcs, flame type, open, en- 


M. Brinckmann. The latter carried through the whole of the closed, searchlight and welding, which are of considerable 
arrangements, and was the recipient of a special vote of interest. 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the £ibrarp immediately on Publication, 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, W.C. 
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TELEPHONES. 


VICTORIA 
EMBANKMENT, 
LONDON, W.C. 


THE “LIGHTNING” GRILLER. 


An interesting addition to the ranks of electric cooking and 
heating appliances has recently been made in the shape of the 
“ Lightning ” griller. This has been designed for pressures up 


Е.с. 1.—ELECTRIC GRILL. 


to 250 volts, and is being introduced by Siemens Bros. Dynamo 
Works. In the adjoining illustrations Fig. 1 shows the electric 
heater, which is a detachable unit, and is made up of copper or 
aluminium with hard wood carrying handle. The grid and 
cooking dish and tray shown in Figs. 2 and 3 are for use in con- 
junction with the heater. When the food is to be cooked it is 
placed on the grid, which in turn is placed over the cooking dish 


-GRILL PLATE. 


Fia. 2^ 


ortray. The heater is then placed on top and the heat is directly 
Cooking commences as soon 


applied to the meat on the grill. 


as the heater is turned оп. We understand that two pieces 
of toast can be made in five minutes with an energy consump- 
tion of „th unit, or 1 lb. of sausages will be fully cooked in the 
space of 15 minutes, 4th unit being required to furnish the 


Fig. 3.—Cookia DISH AND TRAY. 
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Telephones: 
Gerrard 5349. 
Central 2389. 
East 1400. 


* ADNIL" INSTRUMENTS. 


Particulars have been issued by the Adnil Electric Co. of a 
line of electrical instruments which they have put on the mar- 
ket. These instruments are made for alternating-current and 
direct-current circuits, and are of the electro-magnetic type. 
The makers state that the effects of wave form and frequency 
in the alternating-current instruments are comparatively 
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СЕХЕВАГ, DIMENSIONS OF АММЕТЕК, 


slight, also temperature errors are practically negligible. The 
energy consumption of the instrument has also been reduced 
to a minimum. The oscillations of the needle are damped by 
an air dash pot, and all moving parts are enclosed in dustproof 
cases. At the same time the coils themselves are well venti- 
lated. The moving spindle is mounted in jewelled bearings at 
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OPEN SCALE AMMETER. 


Front CoNNECTION VOLTMETER. 


Uu ` 


requisite heat. We are informed that the grill is quite simple 
In operation, and that it can be cleaned thoroughly аНег use 
With a minimum of trouble. Full details are contained in а 
price list just issued. 
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SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
| Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND, COOKING MATERIAL, &с. 


both ends. The standard finish of these instruments is black 
enamelled case with polished nickel front rim. The instru- 
ments, types of which are illustrated herewith, are intended 
mainly for switchboard use, and can be supplied both as regards 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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Tho Storling Telephone & ; Electric Co., Ltd., 200, Upper Thames Street, London, Е.С. 


Ске! "en ham, Essex. 


ammeters and voltmeters with front and back connections. 
List AE. 58, just issued, gives full details of these instruments. 
They can be divided into two main types, model BN, with 6 in. 


dial, and model К, with 4in. dial. In the model BN type 
instruments are made as voltmeters for pressures up to 750 
volts, and as ammeters for currents up to 800 amperes, without 
transformers. The makers state that voltage and current 
transformers are only required for instruments above these 
pressures and capacities. It will be seen from the illustrations 
that the scale readings are open and distinctive, though these 
can be made suitable for any special requirements. 


B.T.H. ELECTRIC KETTLE. 


Particulars have reached us of а new pattern electric kettle 
which is being introduced by the British Thomson-Houston Co. 
The feature of this kettle is the heating element. This is made 
up of calorite wire wound on a mica former, which is then en- 
closed between two cast-iron plates and insulated from them by 
mica discs. This should make a particularly useful element, аз 
calorite has a melting temperature of 2,800°F. This means 
that the heating element is thermally indestructible under 
service conditions. Of course, if the kettle is left on circuit dry, 
the bottom would be badly burned, but the element itself 
would not be destroyed. The element can be removed and 
readily replaced by the user if it is desired to connect the kettle 
to a circuit of different voltage. 

The body of the kettle is of solid copper, highly polished and 
finished. The interior is tinned to prevent corrosion, and the 
normal capacity is two pints; at the same time 22 pints of 
water can be got into the kettle. The rating is 500 watts, xa 
the kettle will boil two measured pints of water at 60°F. 
174 minutes. The kettle is listed at 20s., and is offered in бш 
sizes, giving voltages from 95 to 250. Price list No. 298 gives 


full particulars and also details of the accessories and separate: 


parts of the kettle. 


MORE SIEMENS CORONATION INSTALLATIONS. 


We are informed by Messrs. Siemens Bros. Dynamo Works 
that, in addition to the contracts for complete Coronation 
schemes to which we referred in our last issue, they have 
secured a further batch of orders. As in the previous cases, 
the work will be sublet to electrical contractors. The cus- 
tomers include the Commerical Union Assurance Co. for their 


City and Pall Mall offices, Kensington Town Hall, Kensington 
Library, North Kensington Branch Library, Kensington 
Baths, and Messrs. Carreras (Ltd.), Arcadia Works, City-road. 


HENLEY’S FLEXIBLES. 


A particularly attractive catalogue is being issued by Messrs. 
W. T. Henley’s Telegraph Works. The list is noteworthy from 
the manner in which the cover has been arranged and the matter 
itself displayed. We understand that this is the first time the 
Company has issued a separate list dealing with their flexibles, 
the data and prices for this particular product having previously 
been embodied in their V.I.R. cable list. There can be no 
doubt that this separate publication will be much more con- 
venient and will be generally appreciated. We understand that 
several classes of flexibles have been added to the new list, and 
amongst these we may specially mention what are known as 
Home Office flexibles, which are braided with specially hard 
cord which affords as effective a protection as metallic cover- 


ing ; at the same time it obviates the necessity for earthing the 
protective covering. 


A “LOW FREQUENCY " ARC LAMP. 


Consumers on low periodicity ( (anything below 40 periods) 
alternating-current circuits will be interested in a new form of 
arc lamp which possesses advantages over the ordinary enclosed 
arc lamp actuated by,a coil. The construction is of the sim- 
plest, and little trouble is experienced in making adjustments, 
and hence unskilled labour can be employed for cleaning and 
trimming. The regulation is based on an improved form of the 
thermo-expansion principle—a strip of special alloy being used 
to operate the essential working parts. Increased reliability 
is secured by the absence of a dash pot. А high power factor 
is also maintained in the circuit because the lamp has practi- 
cally no self-induction. This is most important when a large 
number of lamps are employed, because the P.F. may be appre- 
ciably decreased owing to the presence of coils and relatively 
large masses of iron. 

On 200-440 volts it is recommended that the lamps be run in 
series-parallel with a transformer. This not only makes for 
steadiness and reliability, but each lamp is independent, and 
can be switched on and off regardless of any other lamp con- 
nected to the same transformer. This method, too, renders а 
substitutional resistance and auto cut-out unnecessary when & 
number of lamps are run on a high-voltage circuit. The lamp 
is made by the Foster Engineering Co., W "imbledon. | 


PRESSPAUN in sheet, rolls and tapes. 
esspahn tubes and stampings. 
CORNITE, high tension Material. Handles 
for Switchgear and Heating Apparatus. 
Сода олега nsulation. Moulded parts of 
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Japanese Paper in Rolls and Tapes. 


AMIANITE, Vulcanised Asbestos. Coil 


Insulators for Electric Furnaces, Tramways, &c. 
insulating Pearis, MICA and Substitutes. Transformer Spools. 


ОИ Varnished Linen, Silk and Paper, &с. 


WEIDMANN, RAPPERSVIL, SWITZERLAND. 


Manufacturer of PRESSPAHN AND INSULATING Pj TERIAL. 
ASBESTOS CEMENT. in Plates, 


Arc Shields for Controllers, 


Frames. Spools for Dynamos, Motors and 
Transformers. Boxes, &c. Insulating 
Blocks, Tubes, Plates. 
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PEEBLES A.C. LARGE TYPE MOTORS. 


The dynamo electric products of Messrs. Bruce Peebles & 
Co. are well known. and considerable interest attaches to their 
latest catalogue, which has been prepared in order to describe 
the Peebles large size alternating-current motors. 

The catalogue is divided into two parts, describing (1) the 
bedplate type motors, in which the bearings, either two or 
three in number, are mounted on a bedolate, which also forms 
a base for the motor body, and (2) the self-contained type n 
which the bearings form part of the motor case. T asi 
We illustrate one of these latter machines, and it 
will be noticed that a particularly compact type of 
construction is obtained in this pattern. ` The 
motor has been designed to meet the require- 
ments of industrial service, where the space al- 
lotted to the power agent 1s, more often than not 
limited, The motor has been designed for the 
driving of fans, pumps and other types of industrial 
machinery. The general electrical features are 
similar to the firm's standard machine, the dis- 
tinctive difference being in the arrangement of the 
bearings and the slip-ring gear. The bearings are 
of the pedestal type and are carried on suitable sup- 
ports cast as part of the end hoods. This arrange- 
ment places the bearings well within the limits of 
the body of the machine. It also admits of the 
slip rings being fixed in a convenient and accessible 
position. The machine illustrated is of 150 в.Н.Р. 
and was designed for operation on a 3,000-volt 
circuit. 
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PEEBLES 2,000 v. 150 H.P. Sır Rina MOTOR. 
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SIEMENS 


PORTHOLE FANS 


CONTINUOUS AND ALTERNATING 
CURRENT. 


Standard Porthole Fan. 
Write to our Supplies Dept. for Prices and Particulars. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
H&AD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 86). Telegrams: "StMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, В.С. 
Telephone: Lonoon Watt 8270. Telegrams: “ StEMOTOR, LONDON.” 
BRANCHES : 
SHEFFIELD CALCUTTA 


JOHANNESBUR3 BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGION 


SYDNEY 
MELBOURNE 
TORONTO 


ADNIL LIMIT SWITCHES. 


In certain classes of consumers’ installations a meter cannot 
profitably be installed, and a fixed charge for a certain number 
of lamps is made. In order to prevent the consumer exceed- 
ing the agreed number of lights some current-limiting device 
is¥used. Its functions should be to first warn the consumer 
of the excess and then to interrupt the supply altogether if no 
reduction in the load is made. We illustrate an interesting 
current-limit switch with which the Adnil Electric Co. has made 
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THE Архи, SWITCH WITHOUT AND WITH COVER. 


considerable headway. It is constructed for alternating- 
current and direct-current circuits, has a current range of 
from 0-2 to 6 amperes. It is a simple series solenoid device 
and previous to the opening of the circuit it ‘ flickers ” the 
lights, thus giving visual warning of its likely operation. It 
is enclosed in a cast-iron case which may be sealed by the 
supply authority after the switch has been adjusted for the 
desired current. The switch is made single pole only. 
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These switches should enable supply stations to make 
profitable fixed contract rates with small consumers for a few 
metal lamps. For consumers installing, or requiring to burn 
at one time, only a few lamps, the running cost to the station 
is small. The lamps may be burned one hour or 3 to 6 hours 
per day or more, because the rates fixed for each consumer 
per lamp per annum will cover the fixed standing charges and 
the profit for the supply authority. 

There are considerable advantages with this system. The 
consumer knows how much he has to pay per annum, and the 
supply station also knows how much it is to receive. The 
costs of account checking and meter reading are therefore 
avoided. 

The general failure of supply stations to obtain small con- 
sumers in competition with gas and other forms of lighting is 
largely due to the fact that the small consumer has a persis- 
tent idea that electric lighting is too expensive for him. With 
this system he will be found willing to pay a fixed sum per 
annum for all the electricity he uses. 

Where a supply is given for heating and cooking, power, 
&c., on the ordinary system it is merely necessary to have a 
lighting and power circuit with a limit switch on each. One 
of the chief applications of these switches, however, is for 
lighting circuits. The Adnil limit switch corresponds, iu 
great measure, to а slot meter in its working. The cost of 
the switches is only about 9s. each net for the small sizes up to 
3 amperes in cast-iron cases. The most useful size is probably 
that for adjustment of 0-2 to 1 ampere limit. This would pro- 
vide for a maximum 3 to 14, 16 c.p. metal lamps installed on à 
220-volt circuit and all alight at one time, and be suitable for, 
say, the installation of one-and-half times to twice that number 
of lamps by the consumer. 

This cost of 9s. per switch is only about one-third to one-sixth 
the cost of а meter for similar requirements. The svstem of 
charging by contract rates with limit switches is especially 
applicable to cottage and artisan dwellings and is well worth 
the consideration of central-station engineers seeking to extend 
their supply in these directions. 

The fixing of the contract rates depends of course on the 
capital and standing charges and running costs of the respec- 
tive supply station and the kind of lamps used, and is a 
matter for the decision of the station engineer. We under- 
stand that sample switches will be supplied to order. 

A further application of Adnil limit switches is in connection 
with the well-known Therol system of electric water heating 
by contract. When the current is switched off the heater on 
to the lights, &c., it is necessary for the supply station 
to know that a certain current limit or wattage will not be 
exceeded by the consumer. For such installations meters 
would, of course, be considered little else than a superfluous 
expense both to the supply station and to the consumer. 


THE C.W. TESTING SET. 


A new instrument is being put on the market by Messrs. 
Elliott Bros. under the above title. "These testing sets are of 
the dynamometer pattern, and, with the addition of trans- 
formers, are suitable for use on alternating current, or with 
shunts they can be used on both alternating and direct-current 
circuits. They are made in several distinct combinations. 
The construction of these instruments is such as to make them 
practically independent of the wave form and periodieity of 
the circuit on which they are used, as well as being free from 
errors due to temperature variations. They are spring-con- 
trolled, with balanced movements and dead-beat action, and 
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ALL SIZES UP TO 50 H.P. 


Liberally rated, they can be subjected to severe intermittent Commutator of ample depth for 


overloads without trouble. years of wear. 
For certain conditions of service, interpoles are fitted, thus Current carrying parts are of 
ensuring freedom from sparking under overload or frequent sufficient section to avoid over- 


ALL PARTS TO GAUGE. 


The Electric & Ordnance Accessories Co., Ltd., 
Proprietors: VICKERS LIMITED. 
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|| D.C. LIFT CONTROLLERS, 
| | Car Switch and Push Button. Types. 

| | Strongly constructed in every detail, 


and, having NO SLIDING CON- 
TACTS, these Controllers are most 


IIl and A.C., and in Automatic Starters and Accessories 
for the automatic control 
of Pumps, Hydraulic, 
Accumulators, Air Com- 
pressors, Machine Tools, 
Capstans, etc. 
Se 
All “EMPIRE” ap- 
paratus is BRITISH 
MADE from FIRST 
to LAST. 

Write for Catalogue E. 


| 
| 
|| reliable in service. 
| We fare Specialists in Lift Controllers, both D.C. | 
|| 
| 
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ELECTRIC 
CONTROL, Іл» 
177, REID STREET 
BRIDGETON, 
GLASGOW. 


Telegrams— Telephone— 
*" CONTROL, 2847 
GLASGOW.” BRIDGETON. 


all the parts are carefully selected and, where necessary, aged 
to secure permanency of calibration. An automatic clamping 
device is ‘fitted to protect the instrument in transit, and, in 
common with all instruments of Elliott manufacture, a zero 
device is fitted to enable the pointer to be accurately adjusted 
to zero without breaking the seals. 

The makers recommend this type of test set where instru- 
ments of maximum precision are required. Full details and 
prices in section G, list 11. 


—— 
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“ONEWATTS” АТ MARGATE, 


The contract for the supply of Tantalum and “ Onewatt ” 
Lamps, together with special fittings for the Fort Pavilion, 
Margate, has been placed with Siemens Bros. Dynamo Works. 
This pavilion is a magnificent new concert hall, and the fittings 
have been specially designed in order to obtain an artistic illu- 
minating effect. In the centre of the main hall there will be 
four cut crystal glass electroliers, each having 6 in. to 9 in. pro- 
Jecting arms, with 10 c.p. to 30 c.p. lamps in each. There are 
also four similar cut crystal glass electroliers in which 8 с.р. to 
90 c.p. Tantalum lamps are installed. Under the balconies 
there will be 14 holophane bowl fittings, each having three pro- 
lecting arms : in the central bowl а 200 c.p. “ Onewatt ” lamp 
will be installed, and 50 c.p. Tantalum lamps in the holophane 
reflectors on each of the projecting arms. 

Under and over the gallery there will also be four holophane 
bowl fittings similar to the above but without projecting arms, 
and 200 c.p. " Onewatt " lamps will be installed. On the stage 
ceiling there will be 10 holophane bow! fittings suitable for tak- 
ing 1 c.p. to 200 c.p.“ Onewatt " lamps, and it is expected that 
an effective illumination will be obtained by these means. 

Holophane fittings are also being supplied for the colonnade 
and entrance halls. Ornameatal brackets with best quality 
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etched shades will be used for the front of the gallery. In the 
outside entrance hall, torch fittings and flambeaux will he used, 
whilst for subways and outside steps cast-iron water-tight fit- 
tings will be used. For external lighting there will also be 40 
cast-iron standards, approximately 8 ft. high, suitable for tak- 
ing 100 c.p. " Onewatt " lamps. In addition to this, the foot- 
lights will be 30 ft. long, being constructed with short iron 
reflectors, enamelled white inside and black outside. There 
will also be a quantity of holophane shades and accessories for 
use in pendants, &c. | | 

The value of the fittings will be #400, aud, as mentioned in 
last week's issue, the total cost, including contrgrting, will 
be £729. 15s. The contracting work is placed in the hands 
of Kingston & Co., Northdown-road, Margate, and when com- 
pleted this should be one of the most up-to-date installations 
in the country. 


ELECTRICAL CO.'8 D.C. MOTORS AND DYNAMOS. 


The general merits of the direct-current machines made by 
the Electrical Co. are set out in a well-prepared price list. The 
size' and style of this will commend itself to contractors and 
electric-power engineers. The machines listed range in output 
from the smallest } н.р. to 100 m.p. They are grouped in 
three different types; N.E.G. up to 2 n.p. ; E.G. from 1 нь 
to 6 н.р. and H.N. up to 100 н.р. Standard machines onlv 
are described, and to facilitate delivery certain sizes are 
printed in heavy type, these being available for delivery at a 
moment's notice. A wide speed range is allowed for on the 
machines when used as motors. This amounts to 25 per cent. 


on ordinary motors and considerably more to inter-pole 
machines. | 


SEMI-ENCLOSED TYPE MOTOR ов DYNAMO. 


As is usual with these motors, either the open, semi-enclosed 
or enclosed types can be supplied. The design of the machines 
allows for complete protection of the commutator and brush 
gear while leaving these readily accessible. As a semi-enclosed 


machine the motor is fitted with louvred shutters which fit 


over the end openings on each side of the machine. 

The range of motors and dynamos described is entirely new 
and, we understand, in no way a modification of the older 
patterns. By the use of the inter-pole fan cooling and simple 
brush gear the motors will stand up to 100 per cent. overload 
without sparking. In an efficiency curve (shown in the list) of 
a 14 H.P. 220 volt 1,100 revs. per min. motor an efficiency of 
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Of sound design 
and finish—yet noiseless. 


Every Sun Fan combines these 
features, and is listed at a price 
which will satisfy you. 
is 1n the press; make sure you get 
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A new list 


as temperature rise is concerned, we understand that the 
requirements of the Engineering Standards Committee are 
complied with and that exact figures will be supplied in 
answer to specific enquiries. 
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Section Нм Machine. 

In addition to the direct-current motors and dynamos 
referred to above there is a line of motor generators and con- 
verters listed and suitable motor starters and shunt resistances 
for these machines. The list is further commendable for the 
useful tables which it contains and also for the general instruc- 
tions regarding running and maintenance. | 
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EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


85 per cent. is maintained between j load and 50 per cent. 
overload. At quarter load it is well over 75 per cent. As far 
| 


IFS AND QUERIES. 

Why is there so little gas illumination in the City of London ? 
(and elsewhere for that matter). Will our gas contemporaries 
deign to enlighten us on this point ? | 

If the figures of the cost of lighting up all the gas illuminations 
throughout the country could only be published. (The Bank 
of England cost £20 a time to light up when illuminated by 
gas !) 

Why do not all the metal lamp makers have their annual 
works outings on the same day at the same seaside place ? 

Would it not promote a friendly feeling among the employees 
and enable the “ chiefs” to meet on common ground ? 

Will the President and Council of the E.C.A. be invited to the 
1 М.Е.А. Convention— just for a “ blow " by the sea ? 

What has become of the Kniltic air pump ? 

If the use of gas as an illuminant were made a eriminal act. 
(We repeat this in order that it shall catch the eye of some 
young М.Р. who is anxious to champion a new cause in the 
House ; also it amuses one of our gas contemporaries). 


THE DEMAND FOR STRIP LIGHTING. 


The doubts expressed earlier in the year that there would be 
much demand for Coronation material have not been justified 
by events. In London, which is of course the centre of the 
celebrations, there has been a rush unprecedented at the last 
moment for every kind of electrical device, and the trade 
houses and contractors are evidently up to their eyes in work. 
It would be interesting to know how many scores of miles of 
“ strip ” lighting have been made anderected. There must have 
been a great run on twin conductor cable to meet the call for 


this class of illumination material. Small lampholders too 


will have been frantically made and assembled for the purpose. 
f material have figures o 


If any of the makers of this class о a 
their output since the beginning of the year we should be gla 
to publish them if they will furnish them. 


~ 
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THE BOSTON ELECTRIC SHOW, 1912. 


The superintendent of advertising of the Electric Show 
which is to be held in Boston from Sept. 28 to Oct. 26, 1912, 
has favoured us with a prospectus of this interesting exhibi- 
tion. The letter accompanying the prospectus contains а 
paragraph which we think is well worth reproducing. It reads: 
** Our Boston Show will be many times larger than any electric 
show that has ever been held. We are proud of the start, we 
are tickled at our progress and we glory in the anticipation of 
the finish." Here is a pattern for show organisers in this 
country to follow. It is difficult to beat the average American 
for enthusiasm, and although ** we say it as 5houldn't," as Mrs. 
Brown says, we rather think that what we Britishers lack in 
initial enthusiasm we make up for in subsequent enterprise. 
Quite aside from this, however, we find on turning to the 
prospectus that the Mechanies Building (Boston, Mass.), com- 
prising 100,000 sq. ft. of exhibition floor space and accommo- 
dation for 100,000 visitors, 13 at the disposal of the show 
organisers, at the back of whom are the Edison Electric Illu- 
minating Co. This company is one of the most powerful in 
the States and operates electricity supply plant in 38 cities and 
towns. The Mechanies Building, according to the plans 
accompanying the prospectus, comprises three spacious floors, 
the whole of which will be devoted to the exhibitors at the 
show. On the plan there is a boiler and dynamo room, 
and from this it would appear that the building is 
lighted from an isolated plant, hardly the sort of thing 
that one would expect with the Edison Co., who are 
no doubt the local electricity authority, giving a supply. 
| Among the items in the prospectus is one which strikes 
| us as rather singular. This reads as follows :—* Or- 
| dinary carbon and metalised filament lamps in the usual sizes 
| will be furnished free to exhibitors, and the management will 
| also be prepared to sell Mazda lamps in all sizes at a fair price." 
Surely this is unduly penalising the metal lamp ? This remark 
| is, however, quite by the way. 

The management is straining every effort to make the 
| exhibition a popular one, and, from what we can gather, special 
| facilities will be arranged for English exhibitors to make a 
display of their products. We understand that the Edison 
Illuminating Co. of Boston “has no intention of making a 
profit on the show either for itself or for any individual or 
group of individuals, but is undertaking work to promote the 
electrical industry and to familiarise the public with the possi- 
bilities and economy of electric service." 

We would commend to the notice of the organisers of this 
exhibition our own small show (by comparison) which opens 
at Olympia on Sept. 23. While we do not suggest that we can 
in any way offer them points, at the same time we ourselves 
should be happy to welcome them at our own stand (No. 180) 
and to give them facilities for making a thorough inspection of 
the exhibits. It may be interesting for them to know that we 
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hold an electrical exhibition in this country once every six 
years, and we especially pride ourselves on the display which 
we shall make at the fortheoming show. 


THE OLYMPIA POSTER. 


The managers of the Olympia Electrical Exhibition are 
making headway with the publicity work in connection with 
this exhibition. We understand that the bulk of the space, 
both in the main hall and galleries, has been let up and that 


ELECTRICAL 


"SEPT 25 
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REDUCED ILLUSTRATION OF OLYMPIA POSTER. 


the show will be representative of every branch of the electrical 
business. Judging by a preliminary list of exhibitors which 
has been sent to us there should be a predominant popular 
note about the exhibition. This is something which we had 
looked for, and it is to be hoped that the response from present 
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and prospective users of electricity will more than exceed 
expectations. 

We reproduce on a small scale the poster which is to be used 
to advertise the exhibition in all parts of the country. It is 
sufficiently striking to attract attention and it has the further 
merit of being extremely simple in design. We have not vet 
seen the colour scheme adopted for the poster, but doubtless 
this will be such as to give the exhibition the utmost possible 
prominence. In these days of poster advertising it is ex- 
tremely difficult to hit upon some novel colour arrangement 
which. will appear sufficiently distinetive amongst the mass of 


advertising matter which is usually displaved on the hoard- 
ings. 


SIEMENS CORONATION ARRANGEMENTS. 


бе 4 

Messrs, Siemens Bros. Dynamo Works inform us that they 
have made special arrangements to hold their offices and 
stores at Tyssen Street, Dalston, open during Thursday and 
Friday, 22nd and 23rd inst., from 9:30 a.m. until the official time 
of extinction of Coronation illuminations—12:30 a.m.—and 
are holding stocks of lamps and accessories used in connection 
With Coronation illuminations. Messrs. Siemens have laid 
themselves out to give contractors every attention either 
before the Coronation or on the two days and nights" men- 
tioned, and hold themselves ready as far as possible to deliver 
goods or render assistance, if necessary, in answer to tele- 
graphic or telephonic requests. We may remind our readers 
that they can get into touch with these facilities by telephone 
or telegraph; telephone numbers Central 8387, 8388, 8,389; 
Dalston 2440 (three lines), telegraphic address " Siemodyn ” 
London. 

(A section of the Dalston staff will be in attendance at 39, 
Upper Thames-street (telephone No. 8,270 London-wall. six 
lines), and, in addition, a staff of engineers will make periodi- 


cal visits over the illuminations for which Messrs. Siemens are 
responsible. It is hoped that these arrangements will be of 


material assistance to contractors and others interested in 
Coronation work. 


SIMPLEX OVENS. 


We commented in our special heating and cooking issue 
some months ago on the principal features of the Simplex elec- 


New Design SIMPLEX OVEN. 


tric oven. We have now received further details of the No. I 
oven and give an illustration of this herewith. The outfit 13 
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intended to be as complete as the requirements of a large kit- 
chen. In addition to the oven proper there are two boilers 
of one and 2 gallons capacity respectively. a grill and & boiling 
rng. The oven is provided with switches for three heats and 
the energv consumption for these is 2.400. 1,500 and 900 watts. 
The grill requires 1,000 watts, the gallon boiler 1,000, and 200 
watts, the }-gallon boiler, 750 and 150 watts and the boiling 
ring, 750 watts. The total capacity is therefore 6kw. The 
oven is supplied in two sizes, one for 10 to 12 persons and the 
other for six persons. Simplex conduits (Ltd.) also supply а 
combined cooker and grill which is made up of sheet metal with 
cast-iron top plate. On the right of this is arranged a grill and 
on the left is a 3-паПоп water boiler. This is а medium-priced 
cooker which should meet the requirements of a small household 
orflat. The grill is loaded for 1,000 watts and the boiler 750 
watts, with a minimum rating of 150 watts. These cookers are 
worthv of the attention of electrical contractors and station men. 


THE LAMPLIGHTER. 


Time was when the lamplighter was looked upon in the same 
way as the Waverley pen—" а boon and blessing to men." 
Robert Louis Stevenson thus speaks of him :— 

" God bless him, indeed! For the term of his twilight 
diligence is near at hand ; and for not much longer shall we 
watch him speeding up the street and, at measured intervals, 
knocking another luminous hole in the dusk. The Greeks 
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would have made a noble myth of such an one; how he dis- 
tributed starlight, and, as soon as the need was over, re-col- 
lected it: and the little bull’s eve, which was his instrument 
and held enough fire to kindle a whole parish, would have been 
fitly commemorated in the legend. Now., like all heroic tasks, 
his labours draw towards apotheosis and the light of victory 
himself shall disappear. For another advance has been 
effected ; our tame stars are in future to come out, not one by 
one, but all in a body and at once. A sedate electrician some- 
where in a back office touches a spring—and behold! from 
one end to another of the city, from east to west, there is light ! 
Fiat Lur savs the sedate electrician. What a spectacle, on 
some clear, dark nightfall, when in a moment, in the twinkling 
of an eve, the design of the monstrous city flashes into vision— 
a glittering hieroglyph many square miles in extent and when, 
to borrow and debase an image, all the evening street lamps 
burst together into song! Such is the spectacle of the future. 
Star-rise bv electricity, the most romantic flight of civilisation." 

We commend this to the further consideration of our gas 


contemporaries, for we cannot think that they are unfamiliar 


with the original essay from which it is taken. Also, we 
think that the publicity managers of metal lamp firms would 
find texts for a good series of advertisements in the essay m 
question. 


SUN WIRES AND CABLES. 


A new catalogue is available at the offices of the Sun Electrical 


* Co. which deals with the wires and cables supplied by this firm.. 


Cables of 600 megohm and 2,500 megohm grade are listed with 
the usual kinds of rubber insulation and braid or lead as a pro- 
tective covering. Flexible wires for ordinary and special 
purposes are also priced in the list. 
the catalogue giving prices and particulars of the Kalkos iron 
boxes; we described these in а recent issue. 
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CORONATION ILLUMINATIONS AT BRIGHTON. 


In another part of this issue we publish articles describing 
the principal electrical features of the Brighton Corporation 


electricity supply. We have been furnished with particulars 
of a few of the principal items of the special illuminations which 
have been erected for the Coronation, and which will remain 
in position for about a month after the celebrations. Members 
attending the I.M.E.A. Convention will have an excellent 
opportunity of seeing the many artistic effects produced. The 


sea front will be the centre of attraction, and will probably look 
at its best from the extreme ends of the two piers. The entire 
length of the front will be illuminated with festoons of lamps, 
and the total distance from the eastern boundary at Black Rock 
to the western boundary at Hove, a matter of 31 miles, has been 
treated in this manner. 

The Aquarium, which occupies a central position on the 
front, has been outlined with electric lamps, and the terraces 
surrounding it have also a number of illuminated festoons. 
From the Aquarium itself to Grand Junction-road opposite, 
festoons of lights will be carried across the thoroughfare, and 
these will be continued along the Esplanade, crossing and 
re-crossing one another. 

The enclosures in the Steyne, which is a pretty garden at a 
central point near the Aquarium, are also to be outlined with 
lamps. The dolphins and the three basins, together with the 
fountain at the top, will be lighted with fairy lamps, of which 
something like 500 have been used. For the promenade 
concerts, which are a feature of the Brighton season, the 
pavilion lawns are usually illuminated, and the regular scheme 
is to be specially elaborated by electrical designs placed at the 


north and south gates. On the eastern side there will be two 
huge letters, G and M, with a central star, each 6 ft, high and 
each carrying 100 electric lamps. 

The electricitv department have erected some 10 miles of 
special wiring and fixed over 10,000 lamps. 

On the town hall there will be exhibited a large illuminated 
transparency 12 ft. by 8 ft., showing pictures of the King and 
Queen and the borough arms. These devices weigh nearly 
} ton, and have been carried out in cloisonné and make a par- 
ticularly briliant effect. 

Volk's electric railway are arranging to illuminate all 
their cars, and each of the stations will be picked out with 
electric lamps. The effect of the lighted cars passing from 
point to point should be very pretty. 

The Corporation has decided to bring out one or two elec- 
trically illuminated tram cars. A most elaborate scheme of 
lighting can be worked out on one of these vehicles, and doubt- 
less the tramways department will have acquitted itself well 
in this respect. 

All the principal hotels, business premises and banks have 
been outlined with electric lamps, and the most brilliant dis- 
plays will be seen at the Imperial, the Old Ship and the Queen’s. 
At the latter hotel, the King as Admiral of the fleet and the 
Queen in court dress have been reproduced in cloisonné designs, 
which are life size. The details of the uniform and orders of 
the King and the colours in the Queen’s dress have been faith- 
fully reproduced. 

The electricity department has laid itself out specially to advise 
shopkeepers on electrical illumination schemes, and а special 
rate of 14. per unit was fixed for all illuminations. 

The programme of the I.M.E.A. Convention announces that 
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the meetings will be held in the Pavilion, and that the venue 
of the annual dinner will be the Dome. Both these buildings 
are of more than ordinary intere:t, and from an electrical point 
of view will be found to contain a number of exceptionally fine 
lighting effects. In the Dome these are obtained with an 
enormous electroher, in which there are some hundreds of 
electric lamps. This has been suspended from the centre of 
the Dome and surrounded by a number of smaller fittings 
which harmonise with it. The Pavilion, which was at one time 
a Roval palace, has a number of beautiful decorations, and the 
original candle fittings have been adapted for electric lighting. 
These should be closely examined by illuminating engineers, 
who occasionally have an opportunity of working fittings of 
this character into some of their schemes. Some of the 
modern productions of electrical fittings makers compare rather 
unfavourably with these designs. 


BUSH ROLLER CHAINS. 


Messrs. Hans Renold, the chain experts of Manchester, and 
who are looked upon as chain makers par excellence, has just 
issued for the trade catalogue 3/35. This describes а new 
pattern of power chain which has recentlv been introduced bv 
this enterprising firm. It is known as the bush roller chain 
and is distinctive from the silent chain. which has Беер 86 
largely used for mechanical work of everv class. The йозе 
bush roller chain is of interest to electrical power engineers 
because it can be used for medium speeds on power drives 
where a positive form of transmission is required. The chain 
is offered in a number of standard sizes. which are divided into 
four classes—short, medium and long pitch, and extra strong 
The short pitch chains are 1-25 in. and the long pitch 2-5 n: 
The extra strong в lin. The short piteh chains are suitable 
for normal power transmissions and for wheels having from 
9 to 100 teeth. The breaking strengths уму from 1,850 Ib. 
to 86,000 lb. 
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The silent chain has been designed for speeds up to 1,300 ft. 
per minute, and the new bush roller chain is intended for speeds 
from 400 ft. to 900 ft. per minute. For slow drives the block 
chain is employed, so that it will be seen that the new bush 
roller chain forms a useful intermediate type between the block 
and silent chains. The chain speed will naturally depend on 
the size of the chain and the number of teeth on the гта! 
sprocket. 4 in. pitch roller chain can be run up to a speed of 
1,200 ft. per minute, and even as high as 2,000 ft. per minute 
under conditions where the service is intermittent and the life 
of the chain unimportant. The 3in. piteh chain would not 
be run continuously at speeds above 400 ft. per minute. These 
speeds apply where the chains are used with wheels having 
16 or more teeth. If smaller wheels are used the speed must 
be reduced. For example. with а 9-tooth wheel a 3 in. pitch 
chain should not be run above 200 ft. per minute, and а } in. 
pitch chain on the same wheel should not be run above 750 ft. 
per minute. The makers recommend that sprocket wheels 
should not have less than 9 teeth and not more than 70. 
An ordinary gear ratio is 4 or 5 to one, in which a minimum 
of 11 or 12 teeth will be used on the small sprocket. Where 
impulsive loads are driven by the chain a spring wheel is 
recommended to introduce a certain amount of slip. The 
booklet to which we refer contains a quantity of useful matter 
on the care of chains, and amongst these are instructions for 
taking out and putting in links. Engineers who are interested 
in the chain drive should take an early opportunity of applying 
for a сору of the above-mentioned booklet. 


GLOVER’S 1911/1912. 


Once again Glovers hardy annual in the shape of their 
tear-off calendar has put in an appearance. The calendar 
dates from July Ist. in accordance with the arrangement adopted 
last vear for the first time. The daily slips are punched for 
attachment to a pair of substantial hooks which project from 
the front of the calendar card. Each slip is devoted to some 
matter of interest to cable engineers, and we must compliment 
the firm on the reproduction of the photographic illustrations. 
These have been submitted to a degree of touching up which 
brings out the details remarkably clearly, but at the same time 
the effect is not overdone. Practically every class of cable laying 
is represented, and many interesting pictures are reproduced. 
The editors must have a difficult task in selecting pictures 
which have not been previously published. The text matter of 
the calendar is mainly reproduced from the electrical journals 
and the Papers of the various engineering societies. There 13 
a humorous vein running throughout the text, and this has 
heen supplied by the band of humourists who, judging by their 
initials, get their living in their spare time in the electrical 
industry. The sketches are, if anvthing, above the standard 
of previous years, and we shall take an opportunity of repro- 
ducing one or two of these from time to time. The quotations 
from THE ELECTRICIAN are as numerous as ever. The item 
for Christmas Day is of interest. It is a sketch by Mr. H. W. 
Hartnell representing a jointer’s tent set up next to a pole trans- 
mission line, away out on the moors. The country is covered 
with snow, and the jointer is endeavouring to smoke a Christmas 
pipe in front of a bucket fire. 

We ventured a suggestion to the editors last vear that the 
support for the calendar should be provided with a pocket into 
which the best of the daily slips could be dropped and kept 
for reference. At one time a separate pair of hooks was pro- 
vided for this purpose, but this was not satisfactory. We still 
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think that a pocket somewhere on the calendar would hold 
the superlatively excellent slips. We understand that the 


calendar will be sent to interested engineers on receipt of 
business card. 


„ды 


EXCELLOS FOR DECE LIGHTING. 


In our record of electrical practice on shipboard in the special 
Marine Issue which we published last year we could not instance 
à single case of the lighting of a ship's deck by arc lamps. The 


Exckrtro Lamp LIGHTING STEERAGE Deck or “OLYMPIC.” 


Union Electric Co. has kindly furnished us with an illustration 
which shows an Excello lamp as used on board the new White 
Star liner “ Olympic.” We understand that this photograph 
was taken during the trials of the liner, and that it shows an 
Excello lamp as used for the general illumination of the 


| 


steerage deck. It is an extremely interesting example of 
electric lighting, and we hope that it will establish a precedent 
which will be regularly followed in the future. There should 


not be the least difficulty in an illumination problem of this 
kind. 


CROMPTON SPORTS. 


The 22nd annual sports of the Are Works, Chelmsford, were 
held on Saturday last in perfect June weather. The meeting 
has been marked by indifferent climatic conditions on many 
occasions, so that the ideal summer aspect on Saturday was 
greatly appreciated by competitors and visitors alike. The 
gathering was marked by a number of “ unique" incidents 
quite apart from that of the weather: The Arc Works Band 
made its first public appearance, and under the conductorship 
of Mr. W. Hall (who has trained the men in the short period of 
six months) acquitted itself most creditably in a varied musical 
programme. Then for the first time an " overseas cup " was 
offered to the best all-round man at the sports by the staffs 
of the foreign department and colonial branches. The moving 
spirit in the presentation to the club of this handsome trophy 
was, we understand, Mr. Erskine, of the Australian branch, 
that gentleman being now in this country on a business tour. 
There was a record entry for the events, and the attendance of 
spectators was well above the average. Among the items of 
interest were a number of championships in the shape of silver 
cups which become the absolute property of holders after three 
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successive уеагх, or four уеагз in all. These championships 
were for the 109 yds. flat, the one mile flat, the two mile bicycle 
and the quarter mile flat ; these events were won respectively 
by D. C. B. Copeland and A. G. Wells (dead heat), E. H. Barnes, 
А. Е. Bearsby and Е. Н. Barnes. The last-named was also 
awarded the “ overseas cup " referred to above, as the winner 
of the greatest number of events. When it is considered that 
Mr. Barnes figured in six important events he well deserved 
this trophy. At the conclusion of the sports the prizes were 
presented by Mrs. Clibborn, the wife of Lieut.-Col. J. Clibborn. 
Music, dancing and fireworks were the order of the evening. 
The company included Lieut.-Col. Crompton, C.B.. Mr. Claud 
Crompton, Mr. Hew Stevenson, Mr. E. Reeves, Mr. Bernard 
Gibson, Mr. C. Peel and a large number of visitors from 


London. 


1911 FREEZOR FANS. 


The new list of the General Electric Co., describing their 
current season’s fans, contains a number of interesting new 
types brought out in response to a considerable demand. In 
the aeroblade type the propeller consists of three narrow blades 
placed one behind the other in the same plane. The makers 
claim that with this blade 30 to 40 per cent. more air can be 
moved with the same expenditure of energy. This type of fan 
should be inspected. We illustrate the Freezor oscillating 
pattern fan, which is intended for suspension from ceilings. 
In this type the motor shaft is brought out from the opposite 
end of the fan blades, and is provided with а worm shell, which 
gears up to a flexible shaft at the end of which is à pinion 
arranged to rotate around a fixed toothed wheel. When the 
motor is running it 1s slowly made to revolve round the central 
support bv the action of the small external shaft. The effect 
of this is to djstribute the air evenly in the room below. We 
also Шихта a new pattern of box-blade fan, which has been 
introduced this year. , This has been designed for the ventila- 
tion of large rooms, kitchens,fsmoking rooms, restaurants, 
steamships, and in fact in any position where a considerable 
amount of air is required to be moved. The motors are of the 


H. WEIDMANN, 


ARMSTRONG, STEVENS & SON, L' 


WHITTALL STREET, 
BIRMINGHAM. 


RSWIL, S 


72 


Witton semi-enclosed type, fitted with self-aligning and self- 
oiling bearings. The fan blades blow the air away from the 


Box-BLapDE Fan. 


motor, So that the latte Is alwavs 
intake side of the 
The fan 1s made т sizes varying 
from 12 ın. to 42 ш. The first- 
mentioned approximately 
1.000 ft. of air per 
with an expenditure o1 
and the latter 14,000 
cubit ft. per minute with 550 
watts. These fans can be sup- 
plied with the motors in a vertical position, which slightly 
increases the cost. They can be furnished for alternating- 
current or direct-current circuits. 


on the [an. 


will 
move cubic 
minute 


60 watts. 
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Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


BEST QUALITY. 


PRESSPAHN-—Pressboard. 


PROVED BY REPEATED TESTS. 
Sheets in thickness from 0-1 upwards. Endless Rolls and Strips from O'1 to 1 nun. thickness. 
BLACK PRESSPAHN IF SPECIALLY ORDERED. 

Presspahn Coils and Tubes for Transformers, Armatures, Disos and Shaped Articles. 

Varnished Presspahn. 


Mica-Oovered Presspahn, &c. 


FREEzoR Оѕспл.АТІХО Fax. 
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FOR FINE ELECTRICAL JOINTING 


| Ибис 


HAWTHORN BRAND. 


RESIN CORE SOLDER 


IS INDISPENSABLE. 


POINTS: The Seamless Tube prevents spilling of the Resin. 

————— — Ít may be kinked or crushed with impunity. 

Solder and Flux are always in correct proportion, К 

Solderer will not waste pieces of Solder because there is no Flux in part 
of the tube. Pure white Resin Flux, non-corrosive. 


Write for Sample to Ref. H. WESTERN ELECTRIC COMPANY, LTD., 


NORFOLK HOUSE, VICTORIA EMBANKMENT, W.C. — WORKS: NORTH WOOLWICH, LONDON, E. 


BIRMINGHAM: 
115, Culmore Row. 


CARDIFF: | LEEDS: 
2, Bank Buildings, St. Mary Street. 


Standard Buildings, City Square. 


And at Sydney and Johannesburg. 


: ' 


MINE SIGNALLING. 


At a recent meeting of the Manchester Geological and Mining 
Society, when the president, Mr. A. J. Tonge was in the chair, 
an interesting Paper on * Luminous Electric Mine Shaft Sig- 
nalling," was read by Mr. J. С. Eadie. In bringing the new 
system of mine signalling to the notice of theaudience, Mr. Eadie 
made use of a model apparatus. The object of the svstem 18 
to lessen the responsibility of the engine man in the winding 
operations by the provision of a double check of both luminous 
and bell signals. Ву the use of the apparatus Mr. Eadie ex- 
plained that а system was provided by which the bell signals 
were confirmed by visual signals, and the apparatus complied 
fully with the Home Office regulations. 1t had been in use 


for over two years in а Durham colliery and had been found to 


give complete satisfaction. The system was designed to afford 
a safe and rapid means of communication of orders from the 
different levels of the mines to the engine room. The system 
could be employed in conjunction with any existing bell system ; 
10 practically eliminated the risk of mistakes on the part of the 
engine men in receipt of instructions from the men in the mine. 
The entire process of winding men and coal from the bottom 
9f the shaft is one which requires the utmost care, and by the 
use of a variety of safety devices to prevent overwinding, &c., 
16 was possible to protect the lives of the men. By the further 
installation of a system of luminous shaft signals the dangers 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
___AND: COOKING MATERIAL, &c. 


which always attach to the introduction of the human element 
were reduced to the lowest possible minimum. Mr. Eadie. 
who is on the staff of Siemens Bros. Dynamo Works at Man- 
chester, was accorded a vote of thanks for his interesting Paper. 


——— - - —— 


ІМ.Е.А, IFS AND QUERIES. 


Tf the Convention at Brighton lasted а month, would the 
“ stalwarts " stick it out ? 


Will the Mayor. speak of electricity as being in its infancy 
when he welcomes the members ? 

Will the gas illuminations survive on a certain hotel ? 

If the spirits of Brighton give out, will it be permissible to 
swear а big M.D.? | 

Will Mr. Christie instal Diesels as a stand-by at North-road ї 

Who will miss the last train from Portsmouth ? 


What will the men do on Tuesday and Thursday afternoons, 
seeing that the ladies are so well looked after ? 


Who will go to Boulogne for the week-end ? 
Will there be a crocodile at the Aquarium ? 


Will B-rm-ngham or H-rr-g-t- be the meeting place of the 
Convention next year? 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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THE “ DOMESTIC" MOTOR' EQUIPMENT. 
ФР рв р М 
The use of electric power for driving sewing machines has 
hitherto been restricted, owing to the, want of an equipment 
which would be suitable for any type of treadle sewing machine 


2-7 . pce 


VOY i ee ee = v2 at 


ELECTRIC SEWING MACHINE WITH Domestic MOTOR ATTACHED. 

without modification. It has been previously necessary to 
employ a skilled mechanic to make an ordinary treadle sewing 
machine suitable for electric drive, and structural alterations 
have been necessary which have made it difficult to use iie 
treadle drive when again required. Siemens Bros. Dynamo 
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Works are now placing on the market the ^ Domestic " Motor 
Equipment, which has} been designed to do away with these 
objections, and has the following special advantages: A lady 
can fix it and take it off in a few minutes. It fits all kinds of 
treadle. machines without alteration, and the machine can be 
converted again to treadle drive in a few seconds. 
The speed of the machine can be varied at will by means o 

the special foot-control switch, leaving the operator's hands 


PEDAL CONTROLLER AND NEAR 
VIEW OF SMALL Мотов FOR 


DoMESTIE (WORK. 


free for the work. The motor is of ү, H.P. output, and is 
mounted on a special table clamp, which is swivelled so that 
the weight of the motor automatically keeps the correct tension 
belt. The equipment includes motor, foot-control 


connecting to electrical supply and switch, also special table 


clamp and two metal rails for fixing same to table, and the - 


whole arrangement, as can be seen in the illustrations, 1s very 
neat and compact, 


REASON’S AND THE 1.М.Е.А. 


The visit of the I.M.E.A. to Brighton will give its members 
a splendid opportunity to visit the works of the Reason Mfg. 
Co., Lewes-road, where so many specialities used in connection 
with central stations and electrical supply are made. The 
management are making arrangements to give engineers who 
favour them with a visit every facility for inspecting both the 
processes of manufacture and the finished article. A great 
variety of street lighting fittings will be on view, b^sides elec- 
trolvtic meters, fuse boxes. demand indicators, time switches, &c. 
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C. & P. ЗШЕМТ AUTO-TRANSFORMERS. 


Station engineers and aontractors will be interested in these 
transformers, because the makers claim that special attention 
has been paid to the combination of very small iron losses 
with high full load efficiency ; this ensures low voltage drop on 
the secondary circuit between full load and no load. Great 
care has been exercised in manufacture, and the coils, during 
winding, are thoroughly impregnated with a waterproofing and 
insulating compound. The transformers, though ventilated, 

` in so far as the case is 
concerned, can be used 
with satisfaction in damp 
situations. A feature of 
the terminals is the use 
of mica and metal in the 
insulation and the cable 
holes are bushed with 
oA porcelain to prevent 
~. abrasion of the insula- 


"я tion. 

ж. КЮ cuis E А12 months' guarantee 
ccr ope is given with C. & P. 

С.'&, P.:AvTO- TRANSFORMER. transformers, which 


covers the usual defects 
in workmanship or material, excluding, of course, bad 
handling, misuse, &c. 

А carefully prepared list (No. 102), just issued, will enable 
the buyer to select the required type of transformer for his 
purpose. A convenient formula is included in the list whereby 
the transformer, the nearest to theunlisted ratios, can be selected 
from the standard stock. 

The temperature rise with these transformers is low, the 
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The Tea Gardens, Midland Grand Hotel, Manchester, illuminated 
throughout by OSRAM Lamps. 


regulation is close and the device operates without noise. The 
overload capacity is 25 per cent. for two hours, a particularly 
generous rating. An illustration of the transformer is given 


herewith, and full details can be obtained from Messrs. Carney 
& Pearn, Nutsford Vale Works, Manchester, S.E. 
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THE HOADLEY CURRENT LIMITER. 


This instrument consists of a laminated electromagnet, one 

limb of which is pivotted and, by means of a serew adjustment 
fitted to the end, can be moved round the pivot. The ener- 
gising coil for this magnet is in series with the consumer's lamps 
and the magnetic circuit is completed by means of а Z-shaped 
armature carrying a pair of contacts dipping into two mercury 
cups. 
On the current through the coil exceeding a predetermined 
limit the Z-shaped armature tends to revolve on its pivot, and 
in doing so lifts the contacts out of the mercury cups. The 
circuit is thus broken and the magnet de-energised. The con- 
tacts then fall back into the mercury cups and the cycle is. 
repeated, producing a very decided flicker on the lights until 
the amount of current is reduced to such an extent that the 
armature is no longer attracted. The flicker may be stopped 
in’another way, by turning the milled knob at the top of the 
instrument clockwise. The pivotted limb of the magnet is 
raised, and the air gap in the magnetic circuit increased, thus 
the amount of current which is necessary to create a field strong 
enough to attract the armature is increased, and consequently 
the number of lights which can be lit without causing a flicker 
is also increased. · " 

This alteration can be effected by the consumer without in 
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The General Elecirie Co., Lid., а. 67, Queen Victoria Si., London, E.G. 


THe HOADLEY Current LIMITER. 
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any way having to send to the supply authority. Once, how- 
ever, the number of lamps or amount of current required has 
been raised by means of the milled knob, this cannot be again 
decreased until the instrument has been re-set by the supply 
authority. 

These limiters may be used with great advantage either 
under a system of charging where the price per lamp is inclusive 
or they may be used as demand indicators where the charges 
are based on the " telephone system," such charges consisting 
of а comparatively large fixed charge and a small price per unit. 
These fixed charges are 
arrived at in several 
ways, either at а per- 
centage of the ratable 
value of the property or 
; on a definitive propor- 
tion of the lamps in- 
stalled or in some other 
мау; but for installa- 
tions using current for 
lighting purposes only, 
by far and away the 
best arrangement is a 
current limiter, provided 
It possesses the ad- 
vantage3 — enumerated 
above, first апа above 
all else that it can be regulated by the consumer himself. By 
this method not only are all the advantages of the maximum 
demand system of charging retained, while its disadvantages 
(which in England have practically killed the demand indicator 
system of charging) ате eliminated, but additional advantages 
possessed by the demand indicator are to behad. Full details 
can be obtained from the General Electric Co., who are putting 
this interesting device on the market. It is made in sizes 
ranging from 0:3 to 1-5 amperes capacity and any voltage. 
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TABLES OF ELECTRIC POWER SUPPLY. 


Our quarterly tables of electric power supply will be found 
in the centre portion of the Supplement this week. Most of 


the returns have been kindly brought up to date by the engi- 


neers, ard our thanks are due to them for the interest which 
they take in this matter. 

From a detailed examination of the tables we find that 
steady progress is: being made in the connection of motors to 
the supply. mains. At Bradford the total number of motors 
connected to the general supply network is 1,705, representing 
an aggregate of 7,463 н.р. In this district a bulk supply is also 
given, and to this system 220 motors are connected having a 
total horse-power of 2,806. At East Ham there are now 152 
motors on circuit, as compared with 136 three months ago, and 
at Bolton an additional 27 motors have been added during the 
past quarter. At Salford the total brake-horse-power con- 
nected to date is 12,152, this being spread over a total of 1,096 
motors. In a comparatively small town like Lincoln good 
progress has béen made and the largest size of motor on circuit 
is now 100 H.P., as against 70 H.P. three months ago ; the total 
brake-horsc-power connected is now 1,785. Belfast records 
an exceptional rate of progress. The total number ot motors 
has been increased from 714 to 904 and the aggregate brake- 
horse-power is now 6,860 as against 5,875. At Blackburn 
some 49 motors have been added, the total now being 704 
machines on circuit. Luton has been busy with its power вир- 
ply and has increased the total number of motors from 330 to 
411. These aggregate 2,457 H.P. as against 2,086 H.P. Bristol 
also has a good return to make. There has been an increase 
in the number of motors of 96, and the increase in the brake- 
horse-power connected of 519. The Barnsley return 's now 
made out to the 31st March of this year and the total brake- 
horse-power has been increased from 1,698 to 2,908. 

As far as the total number of motors are concerned Liverpool 
has a splendid record to make, there being nearly 3,000 motors 
on circuit. The actual figures are 2,981, these representing à 
total brake-horse-power of 12,335. Birmingham runs these 
figures very close with a total of 2,941 motors connected, while 
the total brake-horse-power is more than doubled, the figure 
being 26,114. An interesting item in this return is one of five 
720 н.р. high-tension motors; the return also shows that the 
approximate horse-power of other power displaced by electric 
motors is 15,700. This is an example which other large muni- 
cipalities might do well to follow. Leeds can now boast a total 
of 2,182 motors connected, representing an aggregate of 
14,964 н.р. Since the last return made by the Newcastle and 
District Electric Lighting Co., 600 н.р. of motors has been added. 
At Partick considerable progress has been made. The total 
number of motors is 315 as against 295, and the total brake- 
horse-power of these machines is now 3,347. The Clyde Valley 
Electric Power Co. show an increase of 2,200 н.р. during the 
past 6 months. 

At Brighton, which is very much in the municipal eye at the 
moment, the total number of motors connected is now 528, and 
these have an aggregate horse-power of 2,815. Sheffield has 
added 72 motors since last December, and these have a total 
brake-horse-power of 17,086. The Metropolitan Electric Sup- 
ply Co., of London, now returns 1,246 motors connected, these 
having a total brake-horse-power of 5,446. Мг. S. J. Watson, 
at Bury, has been making good progress. The largest moter 
on circuit is now 100 н.р. as against 80 н.р. in the last return, 
and 333 motors are on circuit with a total horse-power of 2,880. 
From Greenock we get an exceptionally good record of progress 
during the past six months, the total number of motors having 
increased from 472 to 670. 
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VICKERS 


CENTRIFUGAL FANS 
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The fan runner is so shaped that it gives 

more air per revolution than any other like 

fan on the market, thus enabling it to. be 
run at a lower speed. 


Economy. Efficiency. 
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‘STRENGTH ь PERMANENCY. 


‘This figure arrived at by taking the gencral supply load at 11 a.m. on fine days and deducting 10 per cent., this being estima*ed as the lighting load on such a day 
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lifts, bakeries, cap tans, etc. 


“THE ELECTRICIAN” TABLES OF 


` Total їз 
Enci a Power Voltages. |в.н.Р соп-| Total ioe 
; ngin 
Supply Authority. Manager. Principal Local Trades. к at wed of cm 
: 35 ` ircuit, 
А.С. D.C. gae 'onnected. HP, 
Aberdeen Corporation ..;....... Granit i ds, 220, 440 
rpo J. Alex. Bell ...... ire fac тат ам preserving 400 throo-wire | А uem 837 | 104 
" 3 wks, paper wks, woollen and jute wks. “Wi 
Acton Council .............. Gites J. Martin Blair ... | Laundries, motor works, dyeing 250, 460 M | 88 170 
and cleaning, printin ree-wire 
Aston Manor Corporation......... R. Foster.. ss General оды. вн... 400 3-phse. 460 5.120 | 280 | 500 
50 ~ tbree-wire| 31/7/10 
Ayr Burgh Council .. ............... Roland Marshall | Principally residental,buildingtrades,| 100, 200 250 5u3 139 50 
laundries, emal ong тов ipyard, Single phase 500 23/5/11 
Barnes Urban District Council | С, S, Davidson ... | Gas mantie works, wwmills brewery.| +» | 210, 420 | _ 458 55 | 90 
| golf-club making, laundries, printers three-wire| 31/3/11 
Barnsley Corporation .£....... E. A. Barker ...... Foundries, laundries, builders and join- 230 2.908 125 50 
| de : сав раан tre, paper mill,glass 460 31/3 ni 
m , &c. 
Barrow-in-Furness Corporation | H. В. Burnett...... Shipbuilding, irofi: steel and 220, 440 30/6/10 172 25 
engineering works Р 
Bath Corporation .................. | Francis Teague ... [Engi neering, g cabinet, тайа, по single 220, 440 22788) 205 оз sion 
lothi d corset. factories ree- wire 
Battersea Borough Council...... F. А. Bond......... бершс а. works, m 250*,460+ | ' 2,756 sua 75 900 
millers, railway goods yards, stone yards 16/5/11 day load 
Belfast Corporation ............... T. W. Bloxam ... | Shipbuilding, spinning and weavi-g, 220, 440 6,860 964 | 10 T 
ropeworks, bandke: chief m»king. three wire| 31/3/11 
Birkenhead Corporation ......... W. Wyld ..... ...... | Shipbuilding aud ship repairs, laundries, 230, 460 9814 172 120 | 735* 
leather works and foundry three-wire 30/5/11 ih 
Birmingham Corporation ......... В. A. Chattock ... | Metal, cycle and jewellery trades | 5,000 | 220, 440 | 25,114 2,941 35) 1% * | 5-720 
three-wire| 50/4/11 £425 tr | H.P 
Blackburn Corporation ............ Р. P. Wheelwright | Cotton manufacture and general 220 220 5,155 7.4 120 [3,2001 .. 
| M.LE.E. industries — ; 440 25/3/11 | 
vet ks, ba 8, ing stores, 
Blackpool Corporation TEE С. Furness ......... puits ТТ ше айша 200 500 zn 198 80 ix 
Bolton Corporation ............... Arthur A. Day ... | Cotton spinning and engineering | 100, 200*| 230, 460 | 10,6454 1,041 150 |4,779| .. 
works | | | 400+ 80/4/11 | 
Bootle Corporation .............. ... T.Dawson Clothier| Timber, engineering, dyeing, 220, 440 2,535 2. 60 | 1,461 
pumping, tinsmelting & general three-wire| 31/3/11 | 
Bournemouth & Poole Elec- | E. Li. Jngram* ... | Boarding-houses and hotels ..... 100,200,400| 250, 500 624 | 95 | 
tricity Supply Co., Ltd. W. D. Brightmant В T РЕТТЕ three-wire| three wire| 1 [6 1] | 
Bradford Corporation..... ........ Thomas Roles ... Text е Korie S ык e с: > о A NN Зарр!) ов 110 12,27 ° 
laneous. Bulki3upply | я 
| | кү ка 
Brighton Corporation ........---... J. Christie ......... Engineering works, breweries, 230, 460 | 2,815 528 100 
sawmills, laundries, foundry, &c. 23/5/11 
Bristol Corporation ............ =: H. Faraday Proctor| Tobacco, cocoa, printing, leather, |105 & 21093 250 11,777 1,346 120 | 2,531 | None 
confectionery, cloth and brew- a 500 25/3/11 
| ing | | 
Burnley Corporation............... Jas.E. Starkie...... | Cotton weaving, foundries, &c.... 290, 440 8413 905 30 576 | None 
41/3/11 
Burslem (County Borough of (C Н, Yeaman ..... Potteries, engineering works ...... None | 220, 440 1,130 189 | 135 687 
Stoke-on Trent. | | | ‚ 28/2/11 | 
Burton-on-Trent Corporation... | T. Hall.............. „Breweries, timber mills, eogi- | 200, 100, |500 (tram-| 1119:47 177 66 524*| 1 
neering works | 4 wavsonly) 20/5/11. 
Bury Corporation .................. S. J. Watson ...... Textile, engineering, paper, &c. 400 220, 44С 2,880 333 100 VT 
ps ' 7/6/11 
Carn Brea, R.S О. (Urban Elec- |L, А. Hards ...... Mining and foundries ........... ... 10,000, 440| 240, 480 2,671 175 50 988 | None 
‚ tric Supply Co.) . ао three-wire 25/5/11 
Canterbury Corporation ......... C. A. Blascheck... | Brewing, engineering works, 220, 440 504 109 50 414 
г о printing T А 50/5/11 
; Ship-repairl ds, | а 
Cardiff Corporation ............... Arthur Ellis........ P ihid га тегов PRIM, Sowers, aco ri 400 3,628 538 110 .. |None 
пете, cold storage, &c. three-wire 51/1/11 
Carlisle U.D.C. .. ................. .... | $. T. Allen......... Cotton factories, tinplate printers, en- L. & P. 330 1,075 269 57 |L.& P 
| | gineering works and railway shops 400, 3-wire, 31/4/11 8. 9 
(companies) tracti: n 560 n 
Charing, Cross, West End & |H, W, Kingston | Printing eem 10,000 | 100,200, |Ex.bulk sup. 950 
City Electricity Co. J.M. Gatti (Mn. D.) 400,1,000 |16.263, 30/4/11 as | 
Chester Corporation ............ ANS E. Britton ..... Engineering, flour mills and 210, 420 887 179 30 | 1,439 
printing . three-wire| 25/3/11 
Chesterfield Corporation ......... R. L. Acland ...... Printing, brewery, furniture- 240, 480 EM 150 30 
lyde Valley Electrical Power Со оаа аена (rou q абы 911208 а 
yorks, TO , » 11,090 trans. 
: бо 72 D. A. Starr......... paper mills, brickworks, foundrie&| to 400 for Zn Ai 500 |9,000 
Colne Corporation ...... ........... A. G. Cooper ...... Wor урны РР loom making, foundries, к 240, 480 417 158 20 
fell-mongering &ud electric crane making threo-wire 31 8/10 
Cork Electric Tramways &|Н. н Nalder...... Breweries, йе. factories, laundries, 460 2 592 377 40 None 
Lighting Co. = үөн ае, T 1,6] 11 
Coventry Corporation ........ | George Tough...... Cycle and motor cars, toolmaking, 200 si 6,772 ¢91 100 |4,769 
weaving, watchmaking two-phase 26/4/11 
Darlington Corporation ........... |J. В.Р. Lunn...... Engineering, yarn spinning and 230. 460 |. cll 234 125 | 997 
school furniture | 
Derby Corporation .................. T. P. Wilmshurst | General engineering, foundries, 200 460, 230 3,500 436 230 | 1,100 
motor cars, silk mills three-wire 
Derbyshire & Nottinghamshire | A. E. Loos ........ | Iron works, collieries, lace and hosiery 440 500 2,920 200 
Electric Power Co. уо gongincer ing works, brick- 550 6/3/11 
Dewsbury Corporation ............ ет ЕДЕ, 220 820 161 ; 30 
acturers, wool shaking. iron cutting 440 30/5/11 
Dublin Corporation.. ... .. оя, M. Ruddle ......... Saw mills, factories, e'evatorsins:ores, | 200 В.Р. ы 3,2533 582 


3-phse. 346 1/3/11 


79 


ELECTRIC POWER 


Method of Driving 
No. = 
Group. | Indiv. 
H.P. H.P. 
1 
2 -— 
: . 
4 200 100 
8 48 410 
6 ids 
17 
8 
9 
10 
11 
12 
13 
14 
18 s 
16 ; 
11 
18 
19 
20 
21 680 
22 
23 | 27TO | 842:47 
24 | 2,476 404 
25 126 
26 н 504 
21 8 
28 315 760 
29 m 
30 485 402 
81 
82 ove 5 
33 62 96 
34 | 1,795 800 
35 569 522 
36 scan about 
31 dee iis 
36 i is 
89 Bo|th 
30 Both 


Rates. Approx. 
H.P. of other 


—  —7! power dis- 
Bulk | Placed by 

electric 

motors. 


К OT. 


234. to 1d. T T 
accord. to cons. 
134. flat | On ap- 
24d.&1d.M.D.|plication 
lid. to ‘6d. | On ap- 
sliding scale |plication 


9d. to 144. 
Load бола г 400 
13d.with dis. On ap- * 


to 555 p.c. |plication 
1$4.-19. motors, 
.314..flat, lighting Po 
та & lid. D.I.* 
|34. and 14. М.О. 
| 21. —14. F.R. 
1d. day rate 


| 134. to 14. 


Г 
Flat rateld.t Terms by 
Е arrangem'i 


2} to lid. ld., 
| а Оп Bp: 1,500 
to cons. plication 
134. for first 
1,500 unitst 
1:554. to | 1d. to | 15,700 


1:10d. 0:575d. 


F'm 134 
to0:45d.* 
54. and 1d. ыы 
M.D 


2d. 1st 1,000. 1d 
after less 10°/,% | 


9d. to 500 per m 1,000 
qtr., 1d. after 


24d. flat. | On ap- 
plication 

2d. to 1d. | £5 per 

2d. to 34. kw.t 


1d. restricted 

hours, 184. 
unrestricted 
atu b. On ар- 
апа 34а. *M.D. i 1 
with discount р lication 


Lighting3id.lat None dui 
Pwr. 134. 186 39 
hrs.per },14. aftr 


31, & 1d. MDbalso| — ... 562 
2d.&1]4d. 1d.-1dt 
710 
44.& 1d. M.D.| On ap- 
ог 24d. flat |plication 
144. tiat 5 p.c. гез ee 
dis. cash 28 days 
Spl. rates 


134. flat, 44. | to large ss 
& ld. M.D. | consumers 
2d. flat. ld.and Special 416 
344. t wo-rate. terms 
Also Maximum 
Demand. 


3d. to 34. | On ap- e 


14-1. 1st 200 Above 
units per qtr., |25,000 р.а. 
1d. after 1d.flat rate 


14d.—1d. i vee 
ica- | O li- os 
On app n appl 


24d. flat, 3d.| On ap- 212 
and ld. M.D.| plication 


24,144..144..14.| None | 500 steam | 500g, 200sg, | Com ting gas 2s. 8d. per 1,000 c.f. with 
D саный У 000s d | 25V di т iban exceeds £50. 


sliding scale 450 gas 
| 134. 2,500 units ке 4,200 
per quarter and 
14. after* 
14d.toid.: £Akw T TI 
Fus and }d.unit 
ld. for all T 800 
day use 
189. to 0°4а.| ... HE 
* Two o 
Tramway 
Companies. 
144 2,200 


SUPPLEMENT to "The Electrician," June 30, 1911. 


SUPPLY. 


GAL AGGURATE me 
| AST BRO 
, Ар | P аш $ ^X 


f d 24 
4 1^ Юю 
cy ч imd 


presen Remark 8. P 


t 
Operating. (Norr.—Inst. E.K. Wiring Rules for Motors 
= Gas. generally apply in all districts.) 
sg = Suction Gas, 
£— Steam. 


H.P. 


150g, 220sg, | Inclu tes three ele:trlc pumps at Council's sewage 
03 wos ks, auto. p'ant. 


| * All purposes except traction. 


20 5089, 


8 x 
= Consumers то у new to district. t'Incl. sewage 
559, 500st | works plant. Council installing a 600kw. steam 
| dyoame with boilers and accessories. 
i * Discount 5 per cent. off lighting accounts 
Sliding scale for motors. [only. 


2000600 66 


+ * Isolated plants using gas, suction gas and steam are in 
operation, of which there are no particulars. 


| * Under 3 H.P. t 3 H.P. and above. + Or £4 per 
kw. per annum and 4d. per unit. 
| * Lighting and power 4,214, traction 3,465. 


* Motor load only. + Exceeding 1,500 units 
per quarter at 1d. 


eee eo eee 


CROMPTON 
MOTORS 


and 


| Total в.н.р. does not include traction. 
* Sliding scale according to amount taken. 


ет oppooo 


| 
| 
I * Single-phase. t Three-phase. 
| 


TM Е t Extra discounts to large consumers. AR C L A M PS. 


00060009 


4,5108 


* Chief Engineer. 
| t Local Secretary. 

sae *These figures include the following motors owned by a 
censumer taking & supply of current from 3 500 kw. 
motor-gens. used for converting our supply current at 
6,600 volts, 3-phase, 50 periods, to d. cur, at 230 and 
460 volta. t Plus 4d. per unit, less discount. 

vee Special terms to large users. 


800sg * To avoid as far аз possible the use of max. demand (t 


е e 3) 
indicators а flat rate 1s usually agreed upon. 
Special agreements based on а fixed charge of £7 33. per = 
annum per kw. plus “24. per unit, 


1 


мл 


ul Enamel 


758 ' 8097 of total power is on restricted hour system. 80 95 of . 
4 total power units sold on restricted hour system, 1 9.00.) Should be used in all 


synchronous motor. *Includeslighting. fitestricted hour. 
10000 Ии ACCUMULATOR ROOMS 


50g, 10sg | Power supply includes ae stamps, pum ps FOR PROTECTION 
and other mining machinery. 
за свои ШЕ а Ted Aug. 6, 1910) = FROM ACID FUMES. 


414 kw. on feeders, includes light and power. 


| Most of the engineering works on private property, from Sole Makers— 


| Power ind dede to tramway company, also to MACKS ROAD 
9 


Council for sewage pumping. 


eee 000000 EM 


| Several of $ н.р. and less not included in 
| return. Motors let out on hire. 


sc. when annua 


* Over 50,000 units per quarter flat rate of 1d. 


Maximum demani system or 14. restricted 
hour. *24d. 1 hr. per day, 4d. after. M.D.S. 
Demand steadily increasing. 


4 


which Corporatioa are at present debarred from ему. | GRIFFITHS BROS. & CO 
* ә 


BERMONDSEY, LONDON, 8.Е. 
pA I I TS 
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80 
“THE ELECTRICIAN” TABLES OF 
| Total ү 
| Е | Power Voltages. |в.н.р.соп- Total та сс Мах. | НТ. 
No. Supply Authority. ngineer and Principal Local Trades. = [pected at |number of} · оп | de. motors 
nager, | к т. Circuit, | and. (if 
| indica connected. | 
A.C. | D. С. below. H.P. | any). 
51 | Dundee Town Council ............ H. Richardson ... | Jute mills, shipbuilding, foundry ` 400 | 1950 404 65 | 
12 | East Ham Corporation W. C. Ul Printe d wood yard f to PteAR5, *Stn., | 
"EORR, иик т ee otherwise district is purely residential, н 43$ May24,11 E iis | 5 
33 [Edinb urgh Corporation ............ Е. A. Newington. | Printing, joiners, masons, engi- 230, 460 ` 11,440 2,601 | 50° .. 
44 | Fulham B СЕ "m neos, еме 2o | | а | | 
am Sorou uncil ......... ГУ. ngineering works, woodworking ma- | ‚955 ` | 
8 S TEE chinery, laundries, paper mill two-phase | | 212/11. 188 80 | 540 | 
45 | Frome U.D. Council.................. F. H. Merritt...... Cloth, айк and india-rabber mills, iron i 240, 480 | 920 213 | 35 | 240 
foundries engineering and motor works ‘three-wire 30/4/11 | approx 
46 Glas gow Co ti | curing, printing,furniture & cabinet mkg. ! | 
| rporation............... W. W. Lackie...... Engineering, clothing, printers, | 6,500 250/500 | 56,466 5,305 250 | 
butchers and bakers three-wire! 31/1/11 | 
i | 
4 Govan Council ны T, C, Parsons Shipbuilding and engineering Lt 500, 250 I cui | 165 2,120 „м 
. | / j | 
48 Grantham Urban Electric Sup- | J. E. Edmundson | Brickwork, foundries, timber merchants, . 940, 480 376 ^ 11. 174 ` 
' ply Co. engineering works, glue works, malting t hree-wire 30/4/11 | | | 
49 | Greenock Corporation ............ J. А. Robertson... ре engineering, sugar 480 | 500 8,791 670 | 545 " | , 
refining | 51/5/11 | 
80 : Grimsby Corporation............... W. A. Vignoles ... | Docks, timber yards, foundries | | 250, 460 1,297 204 | 90 1,567 | 
and engineering works | 'three-wire: 27/4/11 | 
51 . Guernsey Electric Light А. М. Rye ......... Stoneworks and quarries, fruit , . 210, 420 | 2,900 | 215 80 . 845 | .. 
Power Co. growing | 51/8/10 | 
52 Hammersmith Borough Council | G. С. Bell ......... Engineering works, electric lamp 110, 220,440, ... | 4,772 402 500 Hon 
works, small laundries, &c. 2,500 Н.Т. | 16/8/10 | 9 506 
53 Hanley (County Borougt of | С.Н. Yeaman ...| Brickworks, potteries, iron works, Single-phase 50* 1,251 | 165 | 60 |1,257/ 160 
Я Stoke-on-Trent). collieries, earthenware and china | 100 2, 100- | 28/2/11 | | 
| manufactories 200, 400 | i 
54 | Heckmondwike Council ........... | G. Н. Carter ...... Woollen manufacturers, rag grinders, 230, 460 | 1,423 158 150 
pape LE росе dad shoe, factory, | three-wire| 80/4/11 
55 ^ Hereford Corporation............... : W. T. Kerr......... Cider making, breweries, mills (flour), farm | 220, 440 | 559 117 50 410 
| | work, joinery, refrigerating | 31 /8 /10 | 
56 | High Wycombe Electric Light | W. E. Brandreth Chair and cabinet making, paper 420 663 156 30 | 
, & Power Co. mills, engineering — — 210 ‹ 15/11 | 
57 Hove Electric Lighting Со....... C. B. Smith......... Purely a residential district ex- - | 220 | 490 162 12 m | 
cepting shops | 31/5/11 | | 
88 Huddersfield ........................... А. B. Mountain ... | Cloth manufacturers | ............... Three-phase, t 3,484 182 | 150 11188 .. 
"T | | | One-phase a ' *1,777 501 35 | 1.948 | 
59 \нш . Corporation Electricity | Н. Bell.............. oil s cement manufactories, ship- 0а) tor 220, 440 | 8,138 — 650 100 4,790. 
Departmen t uilding, engineering and docks large supplies threo-wir e, 28 12 [11 Coisumers 
60 : Ilford Urban District Council ... | A. H. Shaw ...... Photographic apparatus, chemi- 230, 460 | 704 133 | 60 
| eal works, paper mills three- wire! 19/5/11 ` 
61 | Islington Borough Council ...... Albert Gay ......... Bakers, brewers, builders, clothiers. Single-phase 3,134 | 598 105 “a 
coach and van builders, engineering | 50 v 100 200 30/4/11 
works, confectioners, printers and 400 | | 
62 | Kettering Councoll .................... W. A. Walker...... | Boot and shoe and clothing fac- E 230, 460 8864 | 183 30 | 350 
| tories three-wire| 30/4/11 
63 | Kidderminster & District Elec- | А. Charlton......... Carpet manufacture..... ............ 460 1,074 26 660* 
| tric Lighting & Traction Co. | ЭР | 
64 ' Kirkcaldy Corporation ............ O. F. Francis ...... Linoleum, engineering, furniture, : 230 978 130 802 
| malting works, linen, &c. 460 31/12/10 
65 | Lancaster Corporation ........ ... Geo. C. Milnes Timber yards, builders' yards, Hs 230, 460 551 134 50 | 900 
foundry, linoleum works ‚ 24/5/11 
66 | Leeds City Council.................. H. Dickinson ...... Numerous ......................... з 200 EA , 2,482 100 |7,572 | .- 
400 и, 
67 | Leith Council........................... A. Peden Ruther- , Engineering and general... ......... i 230, 460 | 3,579`54 472 100 810*| .- 
| ford, M.I.E.E. 30/4/11 | 
68 | Liverpool .............................. Alfred Clough ..| .— e 230, 460 RH 2,981 80 - 
| 1/3/11 
69 "Lincoln Corporation ............... | Stanley Clegg ... | Engineering works ......... ........ 230, 460 os bili 224 100 | 425 
| : and 500 | 11 
70  Longton (County Borough of С. Н. Yeaman.... Earthenware manufactories,brick-- None 230, 460 . 2503 82 60 | 221 | 
° Stoke-on- Trent). works, potteries, collicries. | 
71 | Loughborough Corporation ...... W. H. Allen ...... ' Hosiery and engineering  ......... 240, 440 | 562 | 111 45 |194,for| .. 
| Straw hat making, motor cars and lorries three-wire. 31/5/11 | у 
72 | Luton Corporation .................. W. Н. Cooke ...... И Пе (29,497 | 411 160 |1,10 .. 
| drics, printing works | 4/5/11 . 
73 |Maidstone Corporation . ......... E. E. Hoadley ... Building, brewing, paper making | 230, 460 | 2551 ! 225 60 | bs 
1 
| | | 
74 | Mansfield Corporation ............ E. Holcombe | Boots, hosiery, cotton doubling, found- 240, 480 326 105 — 12 |About! .. 
Howlett | ing, tin bos, motor кешк sand and 500.600 26511 | S 
75 | Metropolitan Electric Supply Co. ' J.S. Highfield...... Ordinary shops ....................... | 200 200 | oni | 1,246 | 60 E | 
1 i 
76 | Middlesbrough Corporation ...... H. M. Taylor...... Iron and steel works, shipyards, | 220, 440 1,786 | 303 50 450 . 
joiners shop three-wire| About | | 
77 |Motherwell................. e James A. Wishart | Engineering and steelworks ...... 230, 460 3,500 , 100 |301 120 | 1,040 | 
(Interim: | 15/5/11 | 1 of 200 | 
18 | Newcastle and District Electric | W. D. Hunter ...; Engineering and shipbuilding, 100 240, 480 , 10,600 , 150 |5,000 
Lighting Co. steel nnd lead works, &c. three-wire 25/5/11 
19 | Nelson Corporation ................. D. Helme............ Cotton manufacturing ........... 239, 460 320 , 72 40 e 
three-wire| 27/2/11 | On hire | 
80 | Newport Corporation.. ............ H. Collings Bishop! Coal, iron, clothing, nails, brick- |200 A few | 230, 460 2.434 505 100 |Саппо& Копе 
works, millers, ship repairs,&c. permitted | three-wire| 15/5/11 \ give m 
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ELECTRIC POWER SUPPLY.—Continued. 


pu 


54. and 14. On ap- 


out | 1,838 


Remarks. 


(Nore.—Inst. Е.Е. Wiring Rules for Motors 
generally apply in all districts.) 


*Motors used in gen. stn. for cooling towers, 
artesian well, driving machinery, &c. 


Power and lighting on same mains, 540 kw. 


day-load motors only. 


**60590*2929€ 
зозевзоое о 


Number and horse-power of motors does not 
include the docks or Admiralty supply. 


ооо ове осо 


Power load rapidly growing and especially favoured 
with the many small and diverse trades subsidiary to 
staple industries of district. *Local for magnettiug 


eaesee sen 


е | * With discount on hours of running. 
8 


| 16g, 20080 | All motors are hired out by this company, 


and are maiatained and inspected. 
Radiators are at power rates but are not 
included in this return. 
* April 50, 1911. 


Hired motor system in operation. About 600 tT. P.connected 
* Subject to 24 per cent. dis., for payment within 14 days. 


14. power rate for large consumers. 


No information |*This is а combined figure for lighting and 


Method of Driving. Rates. Approx. | Isolated 
H.P. of other| Plants at 
No. —— | power dis- St 
: laced b rating. 
Group | Indiv. | por unit, | Bae Malo” Ы 
| motors, | pur p 
| A "ORB OC 
M 500. 1,450 | 24d. down- On ap- 2 | 
approx. , approx. wards plication 
42 "B гё 2d., 134. & | | 
14d. 
43 ‚.. Ща. fla.ga.Steh, О, БҮ 
R., 11. 5hr. M.D. 2 
M ! 1d. flat | e 
160 740 | 24d. flat; | Опар- 20, also 365 | 50g, 2 
45 |арргох. | approx. | 4d. а 14. НОВ. bend 8505, ecl 
Т „р. (арргох.) 
1. & 3d. M.D. |: 
» id е for ms id. E 
| restricted hours * ''"* | 
47 | Sliding scale 290s, 200s, 
48 | NEU Speci i siu 
x | gn m pecie : No record. 
89 | | 4d. to 1d. 1d.to'8d. 
80 | ———À: " 
| dis., 1d. Т.А. | 
s v CSS тоны 1,000 
| sumers stations | 
. 82 |o. 0 Led. with dis. to 
a max. of 331 р.с.! 
53 | | 3d., ld., Ed. | On ap- 
| and åd.  |plication 
54  9d.told. Special | 
|Sliding scale) terms 
58 100 2853 | *3d. to ld. | 
4d.—1d. M.D.sys- 
36 фет 24d. flat fat em 
oron 2rate meter | 
57 3d. one hr., 
. ld. after | 
98 2d. and ld. 
less discount 
59 | 2d.—ld. per On ap- 
sliding scale* plication 
60 ` " 2d. & 1d. M.D. e 
| 24. to 1d. slidiug 
| scale | 
61 | id. tat Nil 1,540 6789, ay, | 
| | 660%, o 
62 | gol | 35 2d.told, On ap- 618 | 
s | ‚ plication 
14d. m available 
64 24d. to 4d. 
65 sliding scale 
184 367 234. sliding By con: 440 200g 
66 scale to 4d. . tract 500s 
0-84. to 1:54... "T 
less 5 per cent. 
61 1:195d. to | 
68 844d. 
| *2d., 134.,14. 
69 24d.,2d.&2d.| On ap- 
& 14. M.D [plication | 
10 Bojth 24d. and 14. | On ap- | 
| plication | 
71 ' 389 | 175 | 1d. flat, $4. for | 49g, 25sg, 
: night shifts. | 5863 
72 About | About |*2d., 13d., 1d. 
‚ 2,031 i 426 &3а. | 10089, 2508 
18 | Bo th Various...... | je 650 1539 
Ж hs 4d.&ld.M.D.| ... 214 450з* 
| | 14. daylight] 
18 du X dx 3d. and 34. | On ap- 
M.D.*  plication 
76 2a.t 4d. M.D. 1,500 id 
p. on app'n. | 
TI 14. and 3d. | | 
| | 
| ‚А di | 
18 ^. | Мах, ща. According | 
79 Bo th * pm є фә 


power. 
1 large engineering w'ks, 1 large malting w'ks 
received entire power supply from Corp. 


*For industrial purposes only. 


+ 2d. up to 3,000 per qr. 184. from 3,000 to 10,000 per qr. 
14. all units in excess of 10,000 per qr. 


0000000060 
ооо еее 


Two private plants, total 1,200 kw., running. About 
180 B.H.P. in four different firms’ factories all under 
consideration for change over during next year. 


About 400 About 200g"| *2d. first 500 per qr., 14d. next 1,500 per qr., 


14. next 3,000 per qr., 39. remainder. 


Town gas sold at 1/6 1,000 for power. Tram- 
way supply 1,200 н.р. not included. 

* Not including collieries. 

*£4 per kw., plus 1d. per unit, subject to 
rebate under certain conditions. 

Largest installation, shipyard, max. demand 
400 kw. 


Largest consumer, Sir W. G. Armstrong 
Whitworth & Co., Ltd., Elswick Works. 
* Motive рожег—244. for 1st hour per day, 
144. every subsequent hour, less 5%. 


899 асс. to quan.iplieation „—— 


SIEMENS 
WIRES 


and 


CABLES. 


'OPsS*e000060*52^09*096^009c0002000202^ 


SIMPLEX 


e 


М = 
м 
PE 
’ m 
9p Л 


like our Conduit 


are The Best 


Most Reliable. 


Meter Testing Dept.:— 


SIMPLEX CONDUITS 

LTD., 

Garrison Lane, 
BIRMINGHAM. 


SOSCSSSSS SSS SSSSSSSSSHSOSSSSS SSL 
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8TANDARO 


INSULAT a VARNISHES 


AKE STILL 


THE BEST 


For Maintenance and Repair of 
Electrical Machinery. 
Manujactured by 


STANDARD VARNISH WORKS. 


For Prices and Particulars apply— 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd, 


26, BEVIS MARKS, LONDON, 


Phone—London Wall 4511. 


00000000000000000000009009000090009092069209202099 


"THE ELECTRICIAN" TABLES OF 


—————— 


No. T CENE 
Supply Authority Engineer and | Power Voltages Total Е 
Мапарег. Principal Local Trades. ЗИ т ted di Total Largeet| Max 
pA то MUNI date at паш ег of| Motor Че. те 
А.С. D.C. indicated Е Circuit piss (if 
к 10. w. ‘ап 
any). 


| | below. 


81 Northampton El 
Power Co. ectric Light & С. H. Jackson ... | Bootandsl | 
82 |North Wales Pow | Printers, motor car Works apd tanneries | 210 
tion Co. er and Trac- б. К. Paton (Chief | Slate quarries И шерге 30/4) ANE 39 
ec. Eng.) ses**95«d«co22909 voosoooo 500 d 11 жы 
83 | Norwich Corporation ............. | 5-phase | а. 60 200 |1,000 
эү нө .. F. M. Long......... Boot and shoe, mustard, pri TE | 
ottingham Corporation ......... H. Talbot E breweries „printe | .. |290, 440 | 5208 | — 558 | 150 
| . 181000 ......... се, osier , tob А ‘ 800 at 
85 | Nuneaton Corporation ............ S. C. Gibson Nit leather а ... 200, 400 A кз | 1.198 B.H.P. aliod 
йл Vis seb making, : . year , 
36 | Partick Council Sg e ete aane d coon | eme wm | 
с A . Sillery ..... oot, and thoe factories. , ТЫ 97 60 
87 | Pete .... | Shipbuilding and ee ree-wire| 25/5/11 250 
rborough Corporation ... .. J Co Gill cecus En orks | й е р ree ird TAG um 80 |2,148 
88 | Reading Electric Supply Co....... Е. Rowley Hill x cm brickworks, rail- | =- | 200, ^00 o. 89 | 20 | 
.89 R у Printera, engine А 50/4 11 592 
ейаңеһ Urban District Council Wm. J. Ferguson | Needle tr жыны eee о | 200, 4| “1961 288 | 65 
‘90 | Rochdale Corporati | Needle trade, fishing tackle 200 31/12/10 | | 1,908 
ation ............ C. C. Atchison О T cycle factories ‘ eee 1,350 137 40 
91 | Rotherham Council c . | Textile апа engineering............ 3,000 220, 440 setting 7 
ооо ото то ашаа А TOSS ............ Д , 9 295 
‘92 | Salford Co | Iron, steel and brass works . ey a 51/5/11 i 180 
0 rporation ............. .' H. J. Hawkins ks .. ... Visa a 460 1,929 132 106 H.P. 
| d PT : : A ree- i 
$93 | Sheffield Corporation ... ee Textile and engineering ......... 200 200. MO ATEM 1.096 S TS 
C РИН ae . В. en ...... Steel and iron work three-wire 30/4/1: | 
94 | Shoreditch Borough Council...... C. №. Russell б а. [а te 200 э% ү. | 1,680 | 350 н.р. 8,400 Опе 35) 
"m | ssell ...... rinting, shoemeking, cabinet n 25/5/11 ‚>. | 8, 80, 12%, 
rewsbury Corporation ......... С.М. Johnston ... and furniture manufacture m ыы 30/1110 1,000 .. 15,815 50 kw 
us pend NEM комн Ойле 21 
а arkets Electric | Edgar Dowling ... | Cold storage, wholesale 420 518/11 > 20 | 3570 
97 | South Shields Corporation ный а E ed NS 200 a 40 | 130 | 408 
I iJ. Н. га... ipyards, docks and i 00 50/11[1 
98 | Stalybridge, Hyde, Mosa! | engineering works marine | 110, 220 550 | Mo 
ey and Robert Black T i : sss 16 
99 Dunkinfield Electricity Bo ard. ackmore es papar mill boiler works, 400 23/5/11 J 
pn (Urban Electric Sup- | J. E. Edmundson Kcd Oe Ж 250 230 oer "m 375 |5,100 
vO. rickworks, laundr | ' 
100 |St.H engineering ee ae Ву " 20, 80 425 95 35 
| . Helens Corporation ...... — E. M. Hollings BRE works, timber yard a Шиве 50411 
: T emi 1, ` } e 
101 | St. Marylebone Borough Council | A Вах ое, | ture 460 | 2,500 319 | 300 | 750 
102 | Stockto g rook Printing, building, small work. Nuno. NE 51/3/11 . 
n-on-Tees Council ......... J. J. Smi shops | various trades) 5,254 870 
| . J. Smith......... Shipbuilding, engineerin d 480 | 31/3/11 110 None 
103 | Stoke-upon-Trent (County Bor- ironworks i .. | 280, 4601 1,200 
ough of Stoke-on-Trent). d p? преза Potteries, engineeri three-wire| 31/10/10 Hc e vs 
104 | Sunderland Corporation - A. В. Black pP ddr Nene ovis. зри | во | B0 
Ms . 8. man... | Shipbuilding, marine ee-wire 28/2/11 
1 8 kers, , Й engine and boiler 5,000 / 
06 | Swansea Согрогайоп..........::... C. A. L. Prusmann M lale: pé Er mills „| 220 220 | 11,618 859 ово | 4,425 
106 |Uxbrid м.1.Е.Е., A.M.LMIE. ti , coal exporting | 220,440 | 220.41 
Suppl and District Electric | A. Randall Bell... о I um M three wire Te Е epo imer 
107 | Wakefield Corporation ............ Н. A. Nevill ..... ие а ыы 23 97 60 | 717 
108 | Walsall Corporati кайп is коопе оов. 200 ов, 
rporation ............... А. S. Barnard ... | Saddlery, ng, эшо», wire mills 2 ee 183 110 | 1,205 
109 | Warrington Corporation ......... P. V. L. Mathias.. | Viremils d othing, ion (SeRemar) 105 | 1105 | 922 | 5 
110 ** | engineers, corn UM aun Te | rid. Ы ty 3019111 | 
чеш огош" Electric Supply | W. J. S. Jones Boot factori ders, min, water lotn. Ас T En 215 
: oe ctories, engineerin work 11 
111 | West Bromwich Corporation ..| W. A. Jackson ... | Nu јоіпегіев E Boos 1x. 2 $40 31 20 | 180 
p works, rolls, holl : | 
112 me Наа ора Н omania furniture, cora milla, wire tubes, see, os Ae eon 187 | 195 |А 
. | +! Chemical, е i | 30/4/11 600° | "7 
113 Б Hartlepool County Boro’.. | Н. F. Friederichs „mills, ink mil neering, flour mu n 500 ы do 1,109 115 
urnaces, steel wks., ship yds., engi 11 ` 
14 | Whitby (Yorks) District Council | L. Н. King......... M aud mill, saw-mills р e aed uad An 240 120 550 
ныне , 
15 | Whitehaven Corporation ........ B. Sankey ...... e E n E 160 458 so | 40 | 20 
S an : P 
p лыш А aa, 210) 8 ao | 20 | 25 
116 | Wigan Corporation .............. . | Jas. Slevin n шал а | 
e 1 У ДЕШ ооооовооо Coal mining cotton mills : 930 $ 
neering wc , engl S » 460 ’ 258 
117 Windas: Electrical Installation | A. E. Farrow `В iim three-wire — 1/3/11 E ы 
A AM.LE.E. | rewing sssssseeseeossesossssessse: PRT 220 220 
118 | Wolverhampton Corporation ... С. E. C. Shawfield Ironworks, edge tool works, 6.000 = Ж Е е 
"paint works, cycle works, coro mills, | 9900, 400 | 440, 220 | 5,948 
119 | Worcester Corporation............|C. M. ЗЬ | won lock works ie чеп three-wire| 51/9/10 ш 100 |4180| ~ 
Е . М. Shaw ...... ома охе каше, flour, engineer. | 100, 200 230, 460 
. А uttons, co f ti " , , 
jan: | Vor Corporis не T | се ака на. ko., works" 500 31/8/10 178 |2 40's} 910| -~ 
TIEN 1 nery, ri ti М Я 
| works, flour mills je eei is 230, 460 | 1,5414 290 50 
orks three-wire — 31/3/11 1860 s 
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ELECTRIC POWER SUPPLY.— Continued. 


Approx. | Isolated 
nei Rates. H.P.ofother| Plants at 
power dis-| present Remarks. 
Js ERE placed by Operating. | (Norz.—Inst. Е.Е, Wiring Rules for Motors 
P А Bulk electric g-Gas | generally apply in all districts.) 
Er unis supply. | motors | ор aa 
s=Steam. 
| : | H.P, Zug I MC АЫ M CC a DE 
81 · About | About | 2d. told.” | On ap- ‚ About 1,400 iss | * 
“7630 | 515 (sliding scale” plication СЕЕ E 
82 575 | 2,415 làd.— id. ; ... 3,050 Slate quarry load mostly winding, pumping, air com- 
and under pressor and mills. Transmission at 10,000 volta three- 
е are n gi Ee phase, all overhead, bere wire and 30,000 volt. 
gà ца. | z 
85 | 220 |244. to 1d. оп On ap- 500 5039, 100s, 
skding scale |plication ой р 0 0 00 0 7777 | 
86 | 14. flat rate sis 
87 | 134. flat. | 
88 | About | 300 jf&snithoriM 400 | 500, 125sg- 
1,400 ing to demand | | | ее 
89 = 24. told. . | $5089 
Practically’ sliding scale. | T n 
90 м group | 2d. to ‘6d. On ap- Steam 849 | 2060, 12080, | Isolated planta on present route of mains (арргохі. | 
duven | sliding scale* plication| Gas M 8674 mate only) “Special terms for sp» ial соп0 Чопа. ` El t a | C 
91 Both 14d. and 1d.*| On ap- About 1, Several large firmsabout to adopt electric drive. *Sliding ec rica 0., Я 
| plication | soale down to 0°64. for iarge users. LTD 
| * Flat rate.—lid. first 1, . ld. a" „ 
92 i а | excess Fix uae aen £i Led ae one ii ^ 
| | demanded snd jd. per unit consu ed Camp Department, 
93 ас, | 7,0:0 | Great expansion of use of power supply in 
7 te у e йш Aper En demanded. nno 
| p.a., 3d. after* | 2 | ROAD, W.C 
95 | *3d., 2d. ed | *Discounts: 5 per cent. over 600 units, 10 ' 
» | ца He- id | per cent. over 1,000 units. 
| . an З | — 
| | | | 
97 | Bojth pen qr. d, after, | | Also tcaction supply. 
| s кораи On ар- 2,000 |5007, 1,700, ык 
98 plication 
» 24d. flat, 4d. Onap| . | e ме 
and 1d. M.D. plication 
100 2d. and 1d 
with disc'nte ыо RU MITIS 
101 is 2d. & 14 220 since | 703g, 1080, * Restricted hour and telephone system. 
M.D. Aug., 1905 |1,1098 160 о 
102 Sliding scale | On ap- M ee | One works take about 250,000 unite per annum, and the 


2d. down to 144. plication 
14d. to 0:8d.| On ap- 


| 


| 


total amount sold per snnum for power purposes 
amounted to 421,602 units. 
The potteries all require steam for heating, and this 18 


plication ‚ generally the drawback to electric driving. 
104 244. (is. to 4d.) On ap- | NT 
vad. & 13а. M.D. plication 
106 Y fais | | Motor hiring scheme in Spe 
. M. * 200,000 per annum and over special rates. ` 
106 2j to 14 flat*: 509, 1.20080 Large мы еы by contract at cigs baud on load 
| 5008 | factor. ° #4 рег H.P. demanded рег ап. and £d. per unit. 
107 2d. told. | Опа 7464 | | 
К : п ap- À | ИИИ ОО 
plication DA i re for | lies in bulk 
a КИК RR NU 
ributing pur 5, А 
109 | cee 0-64. to 2d. ac- : *Under1 са Dale, 1 HP айа above 330 3-ph. 
| UE to con 4,500 | 60 periods, ft Under 3 H.P 230, 3 H.P. and upwards 460, 
tions ` 
110 | 144. flat and 120 р 
ls l.agreem'ts: | 
111 т Abt | Lyd о ad, : About 750 | 72 motors on hire= 487 п.р. * Motors only. 
, 1, Less 7$ % dis. 
112 Partly|both i Jd. max. On ap., 5,241 kw. | TDI . 
113 120 i | plication, | 0g. 2008 | Flat rate for ss than 50,000 per annum, 2d.-141. ; over BENJ AMI N 
1895 gi—lid.fatld.—HM. 1,650 [ei И 144.-14. ; from 500,000 to 600,000 
А , over, 14.-44, 
на ANH c Du CE usd REFLECTOR FITTINGS 
115 v Ца ands d; ор | 77 | 459, 200, —À FOR 
small motors | | 
| 
116 | About 823 |Uptol озше | 500 "DL ME ZR. STREET & SHOP 
r annum 2d , 
900 стег 1,000 14. | | LIGHTING. 
HI jun | None | 10 | 18g, 90g, т : агу 
and 14. per unit, 8 l Application. 
118 14. to } d. | Various EMEN 1l Catelogue on ppl 
| 350 н.р. awaiting connection. Will displace LECTRIC Ltd. 
119 114 266 |244. %12.М.0) „|Over 1,050 | 2009, 50089 | steam. The BENJAMIN E Avenue | 
$0. sewerage P., 2,C60s , Rosebery , 
м London, Е.С. + + 
8 iour | ; ‚ “ ‚ LONDON.” 
120 1jdown- | Опар- m Two large pumps for dealing with surface Hiis ce eS 


wards 


water. 
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A NEW WINDOW FITTING. 


Electrical contractors will be interested in a new pattern of 
fitting which is being introduced for the better illumination of 
shop windows. Its trade name is the “ Constellum,” and it is 
shown in the accompanying illustration, which practically 
explains the principle adopted in the fitting. The arrangement 
is intended to provide an undoubted want for a conveniently 
adjustable fitting which can be a fixture or readily portable in 
shop window lighting. The movable brackets are noteworthy 
for the knuckle joints employed. These give а wide range of 
movement of the bracket without the use of loose “ flex ” at the 
same time the wire inside the bracket tube is not submitted to 
abrasion no matter how roughly the fitting is moved or to 
what extent. By the use of shell reflectors the direct rays from 
the lamps in the brackets are shielded from’ the eyes of 
pedestrians looking into the window. 


Tug '*CoNsrTELLUM"" WINDOW Ёїтгїхо. F's 


The Constellum is supplied as a four-hght fitting, either in 
enamelled steel, pohshed brass, bronzed brass and oxidised 
copper. The pillars supporting the ral to which the lamp 
brackets are attached are 30 in. high in. the standard size of 
Constellum. Further details can be obtained from J. Dugdill 
& Co., Failsworth, who are the patentees and makers. 


ALUMINIUM IN THE CHEMICAL FACTORY. 


The application of aluminium to chemical work may be 
readily adduced from its more salient properties. The most 
striking physical attribute of aluminium is its lightness. 
Wherever large pieces of plant have to be erected or carried 
in difficult situations, the fact that aluminium weighs a third 
of iron and copper, and almost a fifth of lead. is of paramount 
importance. Still more important is this factor where there 18 
question of transporting materials. The saving in weight of 
the containers often allows of heavier effective loads being 


H. WEIDMANN, 


RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. 
| (Bee larger Adyt. last week.) \ 


carried ; ábove all, where manual labour cannot be dispensed 
with, and where the carrying capacity of the operatives, 
especially of women, is limited. The high conductivity of 
aluminium causes it to be selected in preference to earthen- 
ware, wood, lead, tin, or iron, wherever rapid heat transference 
is an essential. Mechanically, aluminium is well suited to the 
design of chemical plant. Its great malleability allows of its 
being hammered into the shape of pans, drawn into the form of 
tubes, and rolled into sheets; whilst its tenacity is such that 
pressure vessels and vacuum pans can readily be made in 
aluminium. Though not quite аз stiff as copper, aluminium 
is far stronger than either lead or tin. 

Of the chemical properties of aluminium, the most important 
to the chemical engineer is the fact that aluminium salts are 
absolutely non toric. For this reason, if for no other, it is pre- 
eminently the material to be used wherever possible for the 
manufacture, storage, and distribution of all materials destined 
for human consumption, such as sugar, jams, preserves, 
edible oils, meat extracts, milk, &c. Even in those cases 
where some solution of the apparatus cannot be avoided, the 
manufacturer may be assured that by using aluminium he 
is free from all danger of poison in his products. The salts of 
aluminium are, without exception, colourless—a factor of the 
utmost importance where a colourless product is required. 

Aluminium shows remarkable indifference towards many 
organic materials, which enables it to be used very effectively 
for such different materials as ether and formaldehyde, citric 
acid, glycerine, &c. Of the common metals, aluminium is the 
only one which successfully resists the attack of nitric acid. As 
a consequence, it finds application in the nitric acid and 
explosives industries for such purpose as the piping of nitric and 
mixed acids, in the construction of acid guttexs, nitrating 
vessels, the cages of centrifugals, &с.— Рот a pamphlet of the 
British Aluminium Co. 


rj LANCING WORKSHOPS OF THE L.B. & 8.С.Е. 
йз 


ja The new railway carriage works which the London, Brighton 
and South Coast Railway has been building at Lancing are 
electrically operated throughout with energy supplied 
from a Diesel driven power house. Two units are being 
installed, one of 350 kw. and the other of 250 kw., both operat- 
ing at 200 revs. per min.. and furnishing’ energy at 230 volts. 
The motor equipment includes one 50 H.P., one 30 H.P., 10 
15 H.P., four 10 H.P. and two 5 н.р. machines. These are all 
arranged for the group driving of modern woodworking 
machines. The electrical portion of the installation has Беел 
manufactured and supplied by Messrs. J. P. Hall & Co., Ltd., 
Blackrinding Iron Works, Oldham. The plant complies with 
the standard productions of this firm, and is modern in every 
respect. The Diesel engines are by Mirrlees Bickerton & Day 
and consist of one of 500 н.р. and one of 375 н.р., both of the 
8-cylinder type. These engines are now undergoing test and 
will shortly be delivered. 


SIMPLEX CONDUITS Lpo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 

CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND. COOKING MATERIAL, &c. 
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SPECIFY AND USE ИХ. 
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No Temperature Coefficient, Wire wili not Rust or Perish. 


Contains no Iron. 


The oniy Materiali of its kind Manufactured in Engiand. 


Used largely and Specified by the Admiraity. —— 


Used aiso by the italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


SHEET. 


BARE. COVERED. 


pD——A——————Ó————M—— P C —— d 


| Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO., Ltd., é 3, Staple Inn, London, W.C. 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


Telegrams : “ WIGGIN BIRMINGHAM.” 


Telephone : 6823 HOLBORN. 
Telegrams: '*FERRYDOM, LONDON." 


ILLUMINATED CARS AT BRADFORD. 


As we pointed out in our last issue, the electric tramcar із а 
vehicle which is conveniently adaptable to the formation of any 
suitable design which can be illuminated for display at night 
time. The Bradford Corporation set an admirable example in 
the recent Coronation festivities. One of their standard cars 
was decked out to represent a crown on а pedestal. This 
occupied the whole of the top deck of the car, and was elaborately 
treated in gold bronze, suitably lined. The band was perforated 
and small coloured celluloid windows were let in. When these 
were lighted up with lamps from behind the representation of 
jewels was very real. | | 

On the lower part of the car was a red ribbon on а ground- 
work of royal blue, with the words " Long Live the King, 
1911," in bright gold. These letters were picked out with gold 
coloured lamps, and a shield in gold bearing the monogram 
* G.R.L" in white, red, and blue lamps. On the opposite side of 
the car the same scheme was employed with the letters “ God 
Save the Queen." From the ground level to the top of the 
Maltese Cross surmounting the car the distance was 16 ft. Ап 
elaborate scheme of illumination was adopted for the car and 
upwards of 1,050 lamps were introduced. The adjoining 
illustration shows the car in the day time. We understand 
that the entire scheme was designed and executed by the 


PROMETHEUS 
ELECTRIC HEATING & COOKING. 


London Showrooms: 
9, NEWMAN ST., OXFORD ST., W. 


THE BRITISH PROMETHEUS СО., LTC., 


SALOP ST. WORKS, BIRMINGHAM. 


Bradford Corporation Tramways Department. We think 
it is to be congratulated on the result. 


CORONATION CAR DESIGNED AND BUILT UP BY BRADFORD CORPORATION 
TRAMWAYS. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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POPE 
METALLIC FILAMENT LAMPS 


ARE 


BRITISH MADE. 


No patent теч аге infringed in their mim: 


| Buyers and Users will be Indemnified against any action 


Jor In fringement. 


Recent independent tests prove their 


RELIA BILI TY: ECONOMY 
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Latest prices upon application to : 
POPE’S ELECTRIC LAMP E 
Hythe Road, Willesden, 
LONDON, N. W. 


mi 
Bi 
Bi 
mi 
д 
mi 
mi 
д 
Bi 
O 
H 
rH 
O 
O 
Li 
mi 
O 
Bi 
m 
ri 
O 
д 
ri 
O 
n 
Д 
L1 
mi 
mi 
m 
a 
Ц 
Hn 
r1 
Ц 
Li 
Li 
П . 
д 
ri 
Li 
rt 
Ц 
ri 
ri 
ri 
mi 
ri 
mi 
r1 
ri 
Д 
m 
Lt 
д 
1 
H 
H 
д 
rH 
L 
д 
rH 
LH 
д 
1 
д 
1 
rH 
1 
rH 
H 
H 
д 


MN 


нняннаяняняяяянаняянаяяяяяянчаяанаяцаняяняаняачяцяняяЕ 


Е зоа а ео E TUOKBB, at the Bitorial, Printing and Р 1 Fublishing Ofioos 1, fandi SALISBCRY OOUBT, Рокиг вташаг, in the Olty of = ot 
Printed aod Published by GEORG LONDON, PaiDAt, JUNE 39, 1911. d 


SUPPLEMENT to "The Electrician," July 7, 1911. 


CONTENTS. 


— PAGR 


The Works and Products of 
Engineering Instruments 
* (Ltd.). Illustrated .. 


Henleys Paper - Insulated 
House Wires.. - ee 


The Week's Trade Literatur 
Osram Lamps by Aeroplane 


The Smoothwell Electric Iron. 
Шиви ated А 


The Willans Two -Stroke 
iesel Engine. il.ustrated 


Novel Showcard Competition 
Ofover's Anticipations. Шив. 


 Makine Loud - Speaking 
Phones. lllustrated 


Provincial Illuminations. — 
fMustrated .. P а; 


THE WORES AND PRODUCTS OF ENGINEERING 
A. INSTRUMENTS (LTD.) 


The manufacture of switchgear and motor control apparatus 
Ваз gradually evolved from the chaotic period in which each 
maker designed and built practically every 
class of switching apparatus according to the 
requirements of the particular case in view, 
to the stage in which each manufacturer 15 
practically а specialist in а particular class 
of control apparatus. Throughout the elec- 
trical industry at the present time there are 
many manufacturers of switchgear, but each 
one has some speciality which he has made 
peculiarly his own and for which he has 
acquired a reputation. This may be said of 
Engineering Instruments (Ltd.), whose 
factory at Skerne Works, Darlington we 
were recently given an opportunity of 
inspecting. ' The principal products of this 
company comprise motor starters, controllers 
and regulators, metallic and liquid resist- 
ances, oil switches for both high and low 
voltages, and complete switch panels of both 
ironclad and cubicle type for central station 
or industrial power service. — 

In our walk through the shops at 
Skerne Works we were particularly struck 
with the methods which have been 
adopted for the standardising of each 
particular type of apparatus or gear. This 


JULY 7, 1911. 


Gratis to 
Subscribers. 


і | 
is а desirable feature in switchgear production, because it 
makes for interchangeability of parts, and is an encourage- 
ment to the customer to come again. At the same time, it is an 
important factor in the reduction of works costs and in the 
cutting down to the irreducible minimum of the types of gear 


Fic. 1.—GENERAL VIEW IN SWITCH ASSEMBLY SHOP. 


i 


Stratford-on-Avon Hospital. 


Illuminated throughout all 115 Wards, Board Кост and other 
' large rooms by “ OSRAM " ‘Lamps: j 
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The General Eleciric Co., Lid., о... 67, Queen Vicioria $i., London, E.G. 
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Address enquiries to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 862. Telegrams: “ SIEMBRALOs, L9NDON." 
‚ . Supplies Dept. : зо, UPPER THAMES STREET, E.C. | 
Telephone: LoupoN Watt 8270. Telegrams: ''Siguoron, LoupboN.'* 
BRANCHES : 
SHEFFIELO CALCUTTA 


JOHANNESBUR 1 BOMBAY 
CAPE TOWN MADRAS . 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


manufactured. Tf the average consulting engineer appreciated 
more the importance of encouraging standardisation in switch- 
gear manufacture he would be less exacting in his requirements 
of switchmakers, and would assist in the placing on the market, 
at reasonable rates, of reliable and satisfactory apparatus. In 
many cases the cost of the control gear in a motor installation 
i8 а serious item, and it may be run up to a tremendous extent 
if what we may call “ gadgety ” fitnrents are insisted upon. 


Fic. 2.—Dikexton Motor STARTER. ОРЕХ AND EsNcLosgD Types. 


{The Works.—Skerne Works, Darlington, cov 
several acres, and are devoted to the production of switchgear 
and stamped metal: articles. The switch works comorise a 
roomy stores, a spacious machine fitting and assembly.shop anda 
testing department (Fig. 1). In conjunction with these shops is a 
paint and enamel shop, in which certain portions of the metal 
supporting work are painted and stove enamelled. The equip- 
ment of machine tools includes a number of lathes, drilling, 
slotting. shaping and boring machines in addition to humerous 
metal saws. These do not call for any special comment, ex- 
cept that they are of modera design and are a practical 
assurance of accurate workmanship. 

с Wn the winding d>partment are wound coils for the overload 


er an area of 
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and no-voltage releases of the various types of circuit-breakers, 
The assembly benches are equipped on modern lines, and in- 
clude a variety of jigs, which are used for the fitting-up of 
switchgear to standard centres, &c. A portion of the metal 
stamping works is at the disposal of the switch factory, and 
keeps it supplied with copper and steel stampings for contacts, 
springs, resistance grids, &c. The shops are light and airy, and 
the workmen have every. convenience and comfort at all 


Fic. 3.—STANDARD PATTERN Motor STARTER. 


seasons of the year. At the time of our visit we noticed a 
quantity of switchgear going through, particularly a number of 
500-volt three-phase oil circuit-breaker control panels for 
colliery service. We understand that a large business in this 
class of apparatus is done by the firm. We also noticed a high- 
tension switchgear.for the control of a number of generators 
and feeders for a textile mill installation; similarly, an iron 


Fic. 4.—WaTERTIGHT Motor STARTER PANEL. 


enclosed high-tension cubicle type switching panel for the con- 
trol of a high-voltage colliery pump. Upwards of 160 men are 
employed in the works. 

Principal Products. —We may now turn to a few of the stan- 
dard types of switching apparatus made by Engineering 
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VICKERS - 


CENTRIFUGAL FANS 


FOR VENTILATION AND FOR 
MECHANICAL DRAUGHT FOR 
| BOILERS. 5 


The fan runner is so shaped that it gives 
a greater volume of air per revolution than 
any other like fan on the market, thus 

enabling it to be run at a lower speed. 


Economy. Efficiency. 


_ Ть Electric & Ordnance Accessories Co., Ltd., 
| (Proprietors: VICKERS LIMITED.) | - 


— Aston, Birmingham. 


Instruments, Ltd. Before doing so we may in justice to the com- 
pany state that they are among the few remaining firms who 
carried through a considerable amount of pioneer work on 
switches and switchgear, and who have furthermore witnessed 
the complete vindication of the principles put forward and their 
successful application in practice. | | pda 
` Direkton Motor Starters.—These motor starters have now 
been on the market for some considerable time, and are 
well known. Their great advantage is that the starting of the 
motor is entirely independent of the operator, and they can, 
therefore, be used by unskilled persons. The principle of 
operation is that of a spring acting against an oil-filled dashpot. 
the moving portion of the mechanism carrying heavy carbon 
brushes, which- pass over the contacts and cut out resistance 
at a predetermined speed. Copper brushes are provided to 
short-circuit the carbon brushes when all the resistance 18 cut 
out. No current is, therefore, being actually carried by the 
carbon brushes continuously. — — | 

The starting and stopping of the motor is accomplished by 
pushing the handle “ direct on” or pulling off. The motor 
starters are fitted with no-volt and overload releases, both 
being in operation while the motor is actually starting, giving 
a circuit-breaker effect, and thus entirely protecting the motor. 
The starters are made in the open, semi- and totally-enclosed 
type, Fig. 2 showing the starter in the open and semi- 
enclosed type respectively. 

Standard Motor Starters.—The standard motor starter which 
has recently been introduced by the firm has several novel 
features, and we were particularly struck with the patent 
renewable contacts employed. These contacts are more readily 
replaceable tlan any which have yet come under our notice, 
and although held by one screw only, there is no fear of their 
working loose or moving in any way. · Fig. З shows one of these 
Starters. | | ! | 

All sizes of these gtarters are fitted with renewable contacts ; NN 
complete panels are also made up consisting of standard motor Fio 5.— Moro CONTROL Риллв FOR D.C. 
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Starters and combined watertight switch 


fuses, а: complete 
panel being shown in Fig. 4. | | 


Motor-control Pillars.—Fig. 5 illustrates a sheet steel motor- 
control pillar, the particular pillar ilustrated being designed 
for controlling а 50 н.р. 500-volt ‘cohtinuour-current motor. 


Fig. 6.—IRONCLAD SWITCH 


AND FUSE WITH INSTRU- 


MENT. 


Box 


Fig. 7.— THREE PHAsE WALL ТҮРЕ 


SwircH Box. 


а. ГРОЛ 


Figs 8.—THREE PHASE 
Motor Сохтког, Рил.Ав. 


These panels are of the totally-enclosed dust-proof type, the 
whole design being of a substantial construction. “A neat 
switehbox, illustrated in Fig. 6, is also one of the manufac- 
tures of the firm, these switchboxes being suitable for a current 
up to a maximum of 50 amperes. The boxes are fitted with 
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double or triple-pole switches and fuses, the switches being of 
the quick-break knife type with operating-handle outside, and - 
the fuses of the porcelain handle tubular type. 

Ammeters are also supplied with the switchboxes if required, 
these ammeters being bolted .to the top of the switchbox, and 
connected between one switch and fuse internally. 

Figs. 7 and 8 illustrate totally enclosed three-phase oil 
cireuit-breakers of the wall or pillar type respectively. These 
circuit-breakers, which have been designed to meet the special 
rules for the use of electricity in mines, are of the totally- 
enclosed oil-immersed pattern. The oil tanks are readily re- 
movable without interfering with the gear in any way. 

The circuit-breakers can be made up in the loose or fixed 
handle type, and fitted with overload trip coils in all three 
phases and. no-volt release if required. The trip coils are en- 
closed in the top of the switch casing. covers being provided for 
adjusting and inspection. With this arrangement the trip 
coils cannot be tampered with as the covers protecting them 
can be sealed. Ammeters can be supplied with these circuit- 
breakers. and are bolted to the top of the switch casing. 

The apparatus above illustrated and briefly described has 
heen subjected to severe tests in practice and proved its general 
reliability in every way. Switchgear for the control of circuits 
and motors of every class has been installed in collieries, mines, 
steel works, textile mills, docks, on shipboard, &c.. and under 
the most severe conditions met with in industrial power work. 
These installations are to be found in all parts of this country 
and the colonies, and they are a striking testimony to the excel-. 
lence of the design and quality of the workmanship embodied 
in the apparatus. | | 

In conclusion. we must express our thanks to Mr. E. Garside, 
the managing director of the works, for thé facilities given us in 
preparing this article, and for his courtesy in showing us over 
the works. 
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HENLEY'S PAPER-INSULATED HOUSE WIRES. 


In view of the discussion at the I.M.E.A. meeting at Brighton 
on the subject of “ Modern Wiring Practice" considerable interest 
attaches to Henley's latest list, No. 64, which deals with paper- 
insulated house wires. The makers are offering two classes of 
this form of conductor, class YT, plain lead-covered, with twin 
conductors, each of high conductivity copper, insulated with 
paper thoroughly impregnated with a special insulating com- 
pound, the two cores being twisted together (each a different. 
colour) and covered with a further layer of impregnated paper 
and sheathed with a solid drawn tube of pure lead. In the 
7/20 and large sizes there are wormings between the conductors. 
The class YTW is the same аз the above except that sizes 7/20 
and smaller are served with two coats of stout compound tape, 
and the larger sizes are served with tarred jute yarn, and ar- 
moured with a layer of galvanised steel wires, which are left 
bright. The makers recommend this conductor for pressures 
up to 250 volts and they offer it in sizes from №. 20 to 7/16 
twin conductor. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
: CONDUITS, CABLES, ACCESSORIES, FIT-. 
TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &с. 
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Tae Usco AIR HEATER.— We commented іта previous issue - 
«n the advantages of the air heater for promoting the combus-. 
tion of fuel. A- new pamphlet issued by the Underfeed Stoker 
<о. emphasises these advantages and gives technical and engl- 
neering details"of the lieater and its application to boilers of 
every class. . MZ x де? "E" 

Астоматіс Friction CrutcHys.—An interesting pamphlet" > 
dealing with a new pattern of centrifugal friction clutch has” f 
been issued by Messrs. Thos. Broadbent & Sons, Huddersfield. 
This clutch is specially recommended by the makers for use 
with alternating-current motors where the starting torque is 
low and where it is necessary that the load shall be applied 
gradually to the motor. The makers give particulars of a num- 
ber of applications of these clutches in the driving of hydro- 
extractors and textile machinery of various kinds. 

THE COMPLETE SILVERTOWN Price Lisrs.— The Indiarubber, 
Gutta Percha & Telegraph Works Co. (Ltd.), has issued a sub- 
stantial file in which the whole of their electrical price lists is 
bound up. These deal with gutta-percha insulated wires and 
cables and jointing materials, electric bells and pushes, Silver- 
town instruments, standard mica tin foil condenser, telegraph 
and telephone line materials. dynamos and motors, and electric 
light cables and wires. We have had occasion to deal with 
these lists separately at various times in our columns, so that 
the general details of them will be known to our readers. We 
are asked by the company to state that the complete file will 
be forwarded to all bona-fide inquirers. 
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OSRAM LAMPS BY AEROPLANE. HOGAN &. WARDROP, | 
| 2, GRESHAM BUILDINGS, | 

BASINGHALL STREET, 

- "LONDON, EC. `- 


Telephone =-  -  - 708 LONDON WALL. 


% 


Members of the І.М. А. in Brighton last week were notified 
of an attempt which would be made, under favourable weather 
‘conditions, to carry a consignment of Osram lamps from 
Worthing to Brighton by aeroplane. This novel method of 
transport would have been a fitting culmination to the lite 


advertising whi 1 ctrl . carried out from the АЕ К. PM x ИР 
West Pie perg in e M the Convention. Who kindly policed the ground, and seo sta ean dotes 
But the clerk of the weather was not kindly disposed towards disposal.” И ma jede ч E he , са i уш. 21 
the passage of Osram lamps over the “ filmy ocean of air,” and Were taken, cen OMe Be: ы ud Jie о ара 
municipal engineers. and their friends had to depart dis- We may em ee d erasum ef this el are 
appointed. | capacity, an а Ў d for th нара тоу of the | 

The arranzements with the airman, Mr. H. Barber, held devoted ‘by Е f ” Valk ssa? лоно]: E 
good, however, for some days, and on Monday last it wasthought Sport. ор y а ed tour M nope uer s 
-that the weather was suitable for the attempt. Some 5,000 the Government. 
people gathered outside Hove Marine Park, where the descent 


with the lamps was to be male, but they were disappointed, ‘THE -SMOOTHWELL ELECTRIC IRON; | ,` 


‘as Mr. Barber was for some reason delayed until it was too | "E А 
dark to make the attempt. Оп Tuesday evening there ав new pattern of electric iron which has been given tle:2bove ^ — 


much the same crowd, and under idea! weather conditions t ade name has been put on the market by Messrs. Siemens 
Mr. Barber piloted the all-British Valkyrie monoplane over = Brothers Dynamo Works. We understand that it is мй ваде 
from Shoreham and made а fine descent in the Marine Park. сосе 
"Тһе case of Osram lamps was securely tied under the 
airman's seat, and was safely delivered to Me:srs. Page and 
Miles, electrical contractors, Brighton, who had arranged to 
take over the consignment at the end of its novel journey. 
Mr. Barber then returned to Shoreham amid the enthusiastic 
.cheers of the crowd. The idea of delivering the lamps by 
aeroplane originated with Mr. Н. Clifford Palmer, publication 
manager of the General Electric Co., and we must congratulate 
him on the result after so many disappointments. We were 
present at the descent of the aeroplane, and can testify to the 
safe delivery of the lamps. We have since heard that not one of au y ar МАМАНА эд | | 
the large number carried was broken. ‘The facilities for the and inexpensive, and at the same time 15 а reliable article. It 
arrival of the airman were afforded by the Hove Corporation, is well finished in nickel plate, including the face of the iron, so 
that it should keep clean and free from rust.” On this account 
| =R the makers recommend it for the niost delicate of laces and 
REYROLLE WALL PLUGS a SEM light garments such as are dear to the female heart. ein d 
For Portable Machines, Lights, &c. И ii is neat in appearance, as the adjoining illustration shows, at 
Pamphlets 114, 122, 88 and 45 give all particulars 
WORKS— 


the flexible cord has been protected by a special wire guard. 
HEBBURN-ON-TYNE, ENGLAND . 


THE SMOOTHWELL 
Твох. 


| The weight of this iron is 6 lb. and the energy consumption 18 
stated to be 400 watts. Where the supply of energy 13 given 
| at a penny a unit this makes the use of the iron very inexpensive, 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew: Editions can be bad from the Cibrarp immediately on Publization. 


SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place,. LONDON, W.C. 


THE WILLANS TWO-STROKE DIESEL ENGINE. 


In order to meet the demand for an internal combustion 
engine which embodies the advantages of the Diesel principle 
as well as those of high speed, Willans & Robinson (Ltd.) have 
utilised their extensive experience in the manufacture of the 
Willans-Diesel. slow-speed oil engine and the Willans high- 
speed steam engine to design and produce a type of engine on 
quite new lines. The engine illustrated herewith has three 
cranks, and will develop 75 B.H.P. when running at its normal 
speed of 450 revs. per min. This size of engine is also built with 
two or four cranks, the powers being 50 or 100 B.H.P. respec- 
tivelv. It may be used'for driving all classes of machinery, 
for it is equally well suited for driving electric generators, a line 
of shafting. agricultural machinery, centrifugal pumps, fans, 
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WILLANS-DIESEL Two-STROKE ENGINE. 


compressors or blowers, &c., coupled up to these either direct or 
by means of belts gr ropes, in which latter case a suitable belt or 
rope pullev is provided with the engine. | 

The engine works on the Diesel principle. and uses cheap 
crude petroleum as fuel, this being ignited solely by the tem- 
perature of the air compressed in the main cylinder, where it 
burns slowly, power thus being imparted to the piston without 
any explosion, or the use of any ignition apparatus. No 
vaporiser is required, and the engine may be started up without 
any preliminary heating. It. differs, however, from the ordi- 
nary type of Diesel engine, 1nsamuch that in every four strokes 
which each piston makes two of these are power strokes, 
whereas in the ordinary type only one of the four is a power 
stroke. Аза consequence of this, and the high speed at which 
the engine may be run, it is small in size, compact in form and 


all its parts are light. The cost of a complete installation is. 
thus reduced to a minimum, not only as regards the engine 
itself and the generator or machinery it may have to drive, but 
also as regards the foundations, buildings and accessories; 
whilst at the same time the well-recognised advantages of the 
Diesel system are retained. These latter advantages are set 
out in Willans & Robinson's pamphlet dealing with their ordi- 
nary type of Willans-Diesel engine, a copy of which will be sent 
to those interested in the use of internal combustion engines for 
any purpose. The above engine was on view at the Royal 
Agricultural Show, Norwich, where it was running as part of 
Willans & Robinson's exhibit. 
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NOVEL SHOWCARD COMPETITION. 


The appeal which the metal lamp manufacturers are now 
making to the public necessitates the distribution of posters. 
and showcards which will be both distinctive in design and. 
colour and attractive and pleasing to the public. Modern ad- 
vertising has been brought to such а degree of efficiency that 
the task of publicity managers in the selection of good matter 
has become increasingly difficult. As far as we know such de- 
signs as are accepted are submitted by the regular trade artists 
in competition with one another. This factor ensures a high 
standard of excellence, because competition usually results in 
the survival of the fittest. Even trade artists have no mono- 
poly of ideas. Sometimes the lay man will suddenly hit upon 
а happy idea which, if worked up by a professional man, will give 

the advertising manzger exactly what he requires. 
This peculiarity of the publie to provide spontaneously 
what the professional’ man cannot evolve by hours of 
thought and labour has been proved over ‘and over 
again. It was particularly evident when the " Evening 
News " asked the public for its ideas as to a suitable 
poster for the London Underground, Railways Co. 
The design selected was not only novel but it proved 
ihat the author was an artist of no mean ability. 
With these preliminary remarks we will, turn. to 
the Tantalum showcard competition which Messrs. 
Siemens Brothers. Dynamo Works (Ltd.) have just 
arranged. The main idea in view is to give everyone, 
but we may say more particularly present and 
prospective consumers of electricity, an opportu- 
nity of submitting to the company what they 
think to be a suitable showcard for the advertising 
of its products. The Tantalum lamp public adver- 
tising and postering has always been consistently: 
The company were pioneers in this direction and 
their ‘Satisfied Consumer" poster has found its way 
into every corner of the world. We have from time to time 
reproduced illustrations of this poster in almost every language. 

The general conditions of the competition are set out in an 

advertisement which wil] be found on another page of this issue, 


good. 


but briefly we may sav that the company offer prizes of £75 and. 


£25 for the best and second best design for a showcard to adver- 
tise to the public the merits of their Tantalum lamps. It ìs 
stated that preference will be given to designs which embody the 
cluef features of the “ Natisfied Consumer ” poster, though the 
inclusion of this is not absolutely essential. The design must 
be submitted in colours on stiff card 24 in. high by 18 in. wide. 
One condition must be strictly observed, and that is that the 
designs submitted must have no political reference. The com- 
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VICTORIA 
EMBANKMENT, 
LONDON, W.C. 


“pany reserve to themselves the right to accept the prize designs, 


the payment for which will be the prizes themselves, and fur- 
ther to accept and use any other submitted design on the pay- 
ment of £5 per design. The designs will, of course, become the 


property of the company and may be copyrighted by them. 


Original designs will be returned, though the company will not 
be held re:ponsible for loss or damage. 
This novel competition is now open and the last day for re- 


ceiving designs is Monday. July 31. They may be sent to 


Messrs. Siemens Brothers Dynamo Works (Ltd.), Tyssen-street, 
Dalston, London, N.E. 

We hope that our readers, both professional and trade, will 
take an interest in this competition, because they must have a 


«considerable fund of ideas upon which to draw for a competition 
ofthisnature. We shall be pleased to publish the names of the 


successful prize winners as soon as these are announced, and we 
understand that the company is advertising the scheme in the 


<daily papers.. . 


Reproduced hy permission from W. Tq. Glover & Co. 8 1911-12 Almanac. 


MARINE LOUD-SPEAKING 'PHONES. 


The importance of telephonic communication on shipboard 
has long been recognised and electrical practice in the marine 
world have produced the loud-speaking telephone which 1s now 
a standard attachment of all modern vessels. The chief 
feature of the Siemens loud-speaking telephone system is that 
the loud tone is not obtained by the usual method of allowing 
large currents to pass through the microphone ; this 18 usually 
a source: of trouble, as it causes the carbon granules to 
agglomerate and thereby to reduce the volume of soùnd—but 
by the special construction of the microphone and the method 
of connections. The current passing through each microphone 


Aul . 
18 only about 0-07 amperes. In addition, with the system of 


== Westorn Electric 


TELEPHONES. 
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Gerrard 5349. 
Central 2389. 
East 1400. 


connection used, the speaking current does not pass through the 
source of supply as is usually the case. The passage of the 
speaking current through the source of supply greatly impairs 
the articulation. Another important point in these instruments 
is that the microphone and telephone are Constructed in а 
removable capsule form, and are perfectly watertight. This 
is important in the case of the microphone, as the presence of 
moisture on the carbon granules prevents clear and loud speak- 
ing. ` In addition to the capsules, the cases of the instruments 
are also made watertight. The instruments are manufactured 


GENERAL VIEWS OF MARINE TELEPHONES. , ,., 


in-two types, the ordinary type with fixed trumpet, and the 
engine room type with movable ear trumpets for particularly — 
noisy situations. The ordinary type is also supplied mounted . 
in à hood supported on a column for deck use. such as for dock- 
ing purposes. Both tvpes are so arranged that, without any 
alteration, a bell or indicator, or both, can be added. In 
addition, they can be connected directly in pairs, or grouped оп | 
switches or connected to an exchange board: QUUM MM. 

The instruments are arranged for working on 15-volt circuits, ` 
which can be provided either from the ship. lighting mains by 
means of a potentiometer resistance, or by batteries. Com- 
plete installations are undertaken and all accessories, including 
instruments, cable, line coils, switches, exchange boards, 
batteries, motor-generator or resistances. to form installations 
of any number of instruments or any desired svstem of con- 
nections, can be supplied. Siemens Bros. & Co. will furnish 
additional particulars. 
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FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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ARMSTRONG, STEVENS & SON, L"? 


WHITTALL STREET, 
BIRMINGHAM. 
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PROVINCIAL UMINATIONS. electricity works, has also been good enough to send us parti- 

Eire culars of the illuminations carried out in his district. These 

The provincial electricity supply authorities wereexceptionally seem to have been upon the most elaborate scale on the river. 
busy duriug the Coronation and seem to have lost no opportu- The Weir bridge was fitted up with a large illuminated sign 
nitv in getting a good advertisement for electric lighting in “GEORGE. 1911. MARY.” surmounted by a large crown. 
general and for decorative illumination in particular. Mr. W. | 
Bache, chief engineer at Cheltenham, sends us an illustration, 
shown in Fig. 1, of the Manchester-street showrooms specially 
decorated for the:celebrations. This showroom is in a building 
which has a reputation in the district for extreme ugliness. We 
believe it is locally known as“ the prison.” With its festoons of 
eleetrie lamps it has. however, been transformed into some- 
thing of a fairy palace. that is if the illustration is anything to 
go by. The scheme has been tastefully carried out having 


Fic. 2.— Тине RivER Ouse АТ BEDFORD. 


This could be seen from a good distance down the river. We 
illustrate in Fig. 2 the general effect on the river at night. Mr. 
Phillips informs us that the installation will remain up during 
the summer and be repeated on such gala nights as the Regatta 
on July 27. A special transformer is put up for the reduc- 
tion of the supply pressure of 2.000 to 210 volts and 24 c.p. 
lamps were used. The entire scheme of illumination on the 
river formed part of an elaborate river fète in which a proce.ston 
of illuminated boats was a prominent feature. The illus- 
tration shows the passage of a number of these boats up and 
down the river. Practically every building on the banks seems 
to have been outlined with electric lamps, and we are afraid that 
our picture does but poor justice to the details of the lighting 
of these buildings. Appropriate colour effects were introduced 
into the scheme so that the public found nothing lacking in the 
Fig. 1—Тне CHELTENHAM SHOWROOM. way of variety. The townspeople appear to have entered 
enthusiastically into the scheme, and there can be no doubt 

regard to the configuration of the building itself. and we must that the electric service will reap great benefit from the display. 


compliment Mr. Bache and his assistants upon the result. It was particularly noticeable that throughout the illuminations 
Mr. R. W. Phillips, the engineer of the Bedford Borough gas cut a very sorry figure. E 


M. WEIDMANN, RA 
a 9 | | 
Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


PRESSPAHN in sheet, rolls and tapes. ASBESTOS CEMENT in Plates, 
Presspahn tubes and stampings. Arc Shields for Controllers, &c. 


CORNITE., high tension Material. Handles AMIANITE, Vulcanised Asoestos. Coil 
for Switchgear and Heating Apparatus. Frames. Spools for Dynamos, Motors and 
Controller Insulation. Moulded parts of : Transformers. Boxes, &c. Insulating Д: 
all kinds. Blocks, Tubes, Plates. 

Insulators for Electric Furnaces, Tramtraya, &c. 
insulating Pearis. MICA and Substitutes. Transformer Spools. 


Japanese Paper in Rolls and Tapes. Oil Varnished Linen, Silk and Paper, &o. 
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THE FLICKERING OF GAS ILLUMINATIONS. 
ot 

Now that the Coronation is over we have an opportunity of 
reviewing dispassionately the displays made by the three illu- 
minants which figured most prominently in the celebrations— 
(1) electricity, (2) gas, (3) candles. As far as electricity 18 con- 
cerned, there can be no denying that the displays made in 
London and the provinces were upon a scale of magnitude and 
magnificence not previously attempted. As far as we can 
judge by the reports sent in to us there were practically no 
cases of fire due to electrical causes as the result of bad work- 
manship or the action of bad weather upon the illumination 
material. In fact, the electrical industry can pride itself upon 
having secured a huge success for electric lighting and also upon 
giving to the celebrations an after-dark display which would 
not have been possible with any other illuminant. 

The advocates of gas must in great measure lay the blame 
upon the clerk of the weather for the sorry figure cut by their 
carefully-planned devices and schemes. In London the prin- 
cipal evenings of the celebrations were marked by windy and 
wet weather, and these two components of the elements were 
responsible for the painfully complete failure of the gas dis- 
play. Where open piping with punched holes was used, either 
for outlining a building or for lettering or some heraldic device, 
the effect of the wind was to either blow out the whole of the 
Jets or to cause various sections of these to light up at spasmodic 
intervals, the sections themselves being badly “out of phase.” 
For instance, in Piccadilly “God Save our King and Queen” was 
a huge gas device surmounting one of the buildings overlooking 
the Green Park, and the combinations of letters which the wind 
permitted the gas to display were always amusing but never 
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dignified. In the provinces much the same thing happened. In 
Brighton one of the large hotels attempted to display Britannia 
and the Lion and Unicorn in gas jets. А local correspon- 
dent informs us that Britannia has never cut such a sorry 
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figure before, it being possible for her to show on occasions only: 
one or two prongs of her trident. Тһе Поп and the unicorn 
remained practically invisible beasts except fora stray whisker, 


Goods Station. Liverpool (Lancashire and Yorkshire Railway) 
illuminated by H.C.P. OSRA М5. 
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RAILWAY LIGHTING 
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vulcanised rubber and enclosed in a cab tyre material tube 
lin. thick at the thinnest pl d havi ү 

ys |t nnest places, and baving an overall 
diameter of туш. ln appearance the flexible resembles 
compo gas piping, but it has a leaden colour. The makers 
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claim. that the material is both cable and conduit combined, 
that it can be run in any position, being simply cleated or 


stapled up, that it is quite flexible, that it cannot possibly 


THREE-PHASE be kinked even deliberately, that it is water and shock proof, 


that it occupies a minimum of space, and that 1% 1s impossible 


| N DUCTION MOTO RS to injure № without cutting tools. If the sheathing is cut 
| e 


and the cord violently twisted and bent, the cut does not teud 
to spread. After a lighted match has been applied to the 
material it burns quietly, the flame travelling slowly along. 
The actual sheathing is not relied upon in any way ав a con- 
ductor. It simply forms a flexible mechanical protection. In 
the use of the material for house wiring there is an enormous 
saving in the cost of labour. Under the score of durability, 
the makers have submitted the material to the action of ozone 
for long periods without any destructive effects. We under- 
stand that Messrs. Callenders and Messrs. Siemens Bros. & Co. 
are manufacturing this class of conductor under licence from 
the St. Helens Cable & Rubber Co. 


Proteoted type with slip-ring rotor, short oirouiting and ее 
brush-lifting device. BUSH ROLLER CHAINS. 


All speeds, frequenol Itages and outputs. а — : 
pests, Treo АЕ ы We are now able to give illustrations of the new pattern of 


power chain which Messrs. Hans Renold are putting on the 
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a hoof or a horn, according as the caprice of the wind permitted. — эў. | 
Аз{ат as we are able to gather the gas interests wereabletocreate | " | 
a record in the perfuming of the scenes of their would-be cele- По vr dud СУ ВНИИ 
brations with the now well-known and easily recognisable odour. 
Where an attempt was made to protect the gas flame with 
small coloured globes the result was practically the same, the 
rain quickly filling up the globes and effectually dousing the 
gas jet. Surely our gas friends should see in these signs and 
portents “ the writing on the wall.” Ifthe elements are arranged 
against them in this unfriendly way they should realise that 
the day of gas as an illuminant is gone. Weare quite prepared 
to give them their legitimate position for heating and cooking, 
but so far as lighting 1s concerned we can only say “ Let the 
public decide,” and if this decision is influenced by the Corona- 
tion illuminations then the day will not be far distant when the 
users of gas as an illuminant will be legally proceeded against. 
As far as candles are concerned their chief merit lay in the 
fact that they came to the rescue of the gas people in the 


predicaments above referred to. 


Fic. l.—Bvsu ROLLER CHAIN, SHOWING LINKS. 


market and which we briefly described in a recent issue. Fig.! 
shows the spring clip joint which was introduced primarily 
for motor-cycle work, where the clearance between the bolt head 
and the nut was small. 
It comprises a side 
plate and two studs 
which are grooved round 
the ends where they pro- 
ject through the detach- 
able sideplate. The 
plate is secured by 8 
clip sprung into place in 
the stud grooves. Fig.? 
is a section through the 
bowl and brush an 
WIRES roller chain and is in- 
UTE HOUR : tended to compare 
; ; Fic. 2.— DETAIL ОР Busy ROLLER CHAIN. these two types. The 
We are all familhar with C.LV., B.D.V., LD.B., Е.М.1., hatched portions n the 
J.C.P. and other magic initials, which we have come to asso- sections illustrate the relative bearing surface of Pho two 
ciate with either persons, deeds or things. The latest arrival chains. In the bowl type of chain the plates were threa Aca onl 
is CTS whieh the St. Helens Cable & Rubber Co. would the rivets and spaced apart by bowls or rollers, the plates an 
like every electrical contractor and station engineer to impress rollers bearing directly on the ов there boing only the 
deeply upon his mind. The magic initials stand for Cab Tyre 
Sheathing, and they refer to a new class of insulation which 13 
being put forward for the protection of exposed cable. The 
material was successfully experimented with for trailing cables 
for mines and dock cranes, and steps are now being taken to 
introduce this class of insulation for house wiring. The insula- 
tion is extremely flexible, and the branch wiring conductors 
recommended are a pair of 22/36 s insulated with pure and 
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thickness of the two inner plates as a bearing surface. A chain 
of this type will lose its pitch very rapidly. In the bush 
pattern it will be seen that the improvement consists т placing 


the inner plates on the bushes in such a way that these turn 


on the rivets fixed to the outer plates. The full length of the 
bush is therefore used as a bearing surface and the life of the 
chain is increased by at least several 100 per cent. The wear- 
ing surfaces are also case-hardened in the bush roller, but this 
is not possible in the bow! pattern of chain. 


THE PRICE OF METAL LAMPS. 


We have asked repeatedly in our Queries column if there is 
to be a reduction in the price of metal lamps this season. 5o far 
the lamp makers have vouchsafed no reply. 
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which will show them a reasonable margin of profit at the 
prices mentioned, and at the same time maintain the standard 
of efficiency and life which we have learned to expect from 
the more high-priced and better known lamps. We also gather 
that exhaustive tests of these lamps have been made by the 
Corporation Electricity Department which have been in every 
way satisfactory, and they have not hesitated to recommend 
them to their consumers. This certainly lets a little side-light 
into that part of Mr. Christie's Presidential Address to the 
І.М.Е.А. with reference to selling powers, &c. So long as there 
are contractors prepared to assist the supply undertaking 
by popularising electricity and attacking the gas interests, 
they may expect, and no doubt will obtain, every con- 
sideration from the engineers, and Brighton is to be con- 
gratulated on having taken the initiative in this matter. 


They evidently prefer to leave the matter in 
the hands of electrical contractors, judging 
by the adjoining photograph which has been 
sent to us Бу an enterprising contractor in 
Brighton. The sandwich men shown in the 
picture have been parading the late scene of 
the LM.E.A. Convention. with announce- 
ments to the effect that reliable metal 
lamps сап be purchased 230 volts at 2s. 6d. 
and 115 volts at 2s. This is a reduction 
with a vengeance. It is a pity that the coup 
was not arranged to startle the engineers 
who visited Brighton for the convention 
proceedings, but perhaps the contractor was 
anxious that they should all reach their 
respective homes in safety. From enquiries 
which we have made we gather that the 
lamps in question are supplied by the 
Gabriel Lamp Co., who inform us that 
as а result of their improved methods 
of manufacture they can offer a lamp 
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CURRENT GAUGE. 


This novel invention enables one to determine 7 
with sufficient accuracy the amount of current 
passing in Cables (whether insulated or otherwise). 


Vertical or horizontal conductors can be measured 
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The fight with gas has been borne in mind in the lettering on 
the sandwich boards, the passer-by being admonished upon 
Xs use and warned. not to poison himself by allowing it in the 
house as an illuminant. As far as we ourselves are concerned, 
we have no opinion to express. The engineers at the Conven- 
tion were of opinion that the serious effect of the metal lamp 
upon the load factor of the station has now been counteracted 
by the ever-increasing power load. If this is the case then the 
more metal lamps which the station man is able to connect the 

etter, particularly if the question of the cost of a new service 
does not enter into the question. In the early days of the 
metal lamp the cry was the more lamps per existing consumer 
the merrier. The problem for the station men, however, has 
been the small 5-light consumer who wants a service and who 
has been, and no doubt still is, a thorn in the side of the under- 
taking. Setting these things upon one side, however, and 
looking at the question purely from the point of view of supply 
and demand, the case for a reduction in the price of metal 
amps can be made a strong one. The matter seems, however, 
to be left to the larger metal lamp manufacturers, and they 
will doubtless decide, probably at the time of the Olympia 
Exhibition, what policy they will adopt. In the meantime it 
will be interesting to follow the results of the price-cutting 
campaign at Brighton. 


PROMETHEUS 


ELECTRIC HEATING & COOKING. 


London Showrooms: 


9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., LTO., 


SALOP ST. WORKS, BIRMINGHAM. 


NEW CATALOGUE. 


LIGHT ACCESSORIES.—ñection L of Messrs. D. H. Bonnella's 
catalogue has just been issued. This deals with light acces- 
sories. The apparatus described comprise switches, wall soc- 
kets and pushes for flush and surface work. A feature is made of 
flush switch fronts, both of the plain and ornamental type. 
These designs are worth the careful study of electrical contrac- 
tors, particularly those who have the opportunity of doing 
work in good residential districts or country houses. They 
can be made to harmonise with surrounding decorations. 


IFS AND QUERIES. 


Will the new C.T.S. flexible be mistaken for the garden hose 
during the summer months ? 

If the Contractors and Supply Station men would only settle. 
their differences and get to serious business. 

Cannot the General Electric Co. arrange for each of the сот- 
petitors in the London-Brighton walk (July 29) to carry an Osram 
lamp, the Osram Cup which is being presented by Mr. Н. Hirst 
to go to the man arriving first with his lamp intact? (No 
swopping of lamps en route.) 


PELTON WHEELS stcct¥ic Pianta. 
Patent Hydraulic Speed Governors. 
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j р I specialise in these, and my prices will be found. 

f lower than those of any other first-class manufac- 

i | turer. 1 have supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 

t PERCY PITMAN, 3, Willcott Road. Acton, 
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AERIAL DELIVERY OF OSRAMS. 


For I dipt into the future 

Far as human eye could see; 

Saw the vision of the world 

And all the wonder that should be. 


Saw the heavens fill with commerce, 
Argosies of magic sails. 
Pilots of the purple twilight, 
Dropping down with costly bales. 
“ Alf. ) 

And Tennyson was not far wrong, though he could not be 
expected to foretell {һа һе first of the costly bales to be 
delivered by air would be a parcel of Osram lamps, although 
it is extraordinary that his prophecy should come strictly true 
both in this respect and in regard to the purple twilight. When 
Mr. Barber made his flight from Shoreham to Hove last week 
he landed just as the sun was setting. His box of Osram lamps 
may justly be here looked upon in the light of costly bales. The 
above remarks are supplementary to those which we made last 
week upon this epoch-making event, and we are now further 
able to illustrate the incident after the successful landing of 
the aeroplane. The illustration shows the box of Osram lamps 
securely tied under the aviator’s seat and the dense crowd 
gathered around the machine. It is particularly gratifying 
to} note that the machine is an all-British one, and, further- 
more, that the lamps delivered were manufactured at Ham- 
mersmith. 
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THE “CsRAMPLANE” IMMEDIATELY AFTER LANDING АТ HOVE WITH ITS LOAD OF OSRAM LAMPS 


ELECTRICAL IRONWORK. 


The extent to which cast-iron is used by the average station 
engineer in connection with his service boxes and street lighting 
is shown in a marked degree by the new list which W. Lucy 
& Co. (Ltd.), Eagle Iron Works, Oxford, have just issued. This 
list is entitled * Electrical Ironwork,” and contains a descrip- 
tion of the principal products of the company. It is divided 
into sections which are devoted to street lighting, fuse boxes, 
joint and service boxes, disconnecting boxes, feeder pillars, 
time switches, speed and frequency indicators, and steel storage 
shelving. In the street lighting section will be found a number 
of interesting illustrations of lamps and lanterns suitable for 
side street lighting with metal lamps. The variety is so great 
that it is impossible to select any one type as being particularly 
distinctive. After all, the design of the street lamp-post should 
be made to harmonise with the architectural features of the 
district, and we think that engineers who make a selection on 
this basis will be able to choose something from Messrs. Lucy's 
new list to meet their requirements. In particular they will 
be interested in a high candle-power street lighting lantern 
which will accommodate four 100 c.p. or three 200 c.p. lamps. 
It is fitted with ‘a shaped enamelled reflector which has been 
designed to give efficient еһе distribution. The lantern is 
also properly ventilated and ample vibration supports are pro- 
vided for the lamp holders. Engineers will also be interested 
in an automatic controlling gear for street lighting which we 
illustrate in Fig. 1. This has been designed for attachment 
to the top of the ordinary side street standard. It comprises 

a compact and serviceable 

' arrangement of a time 

switch and an ordinary 
switching fuse. These ac- 
cessories are enclosed in an 
iron case which is fitted 
with a spring door and ren- 
dered water-tight by com- 
pressing à rubber casket 
between the lid and the 
box. Either damper fuses 
or Zed fuses can be used. 

The ordinary switches and 

fuses are intended for use 

in areas which are liable to 
dense fogs, and thev enable 
the street lighting authority 
to turn on a number of 

_ lamps at irregular inter- 
vals which the time switch 
does not usually provide 
for. The hand operated 
tumbler switch is in parallel 
with the time switch. 

In the service box section 
engineers will find a great 
variety of boxes for practi- 
cally every type of cable 
now in use. The triple- 
concentric box is of par- 

EAT ticular interest. Arrange- 
“= А Z | | ments are made in many 
= чам of the boxes for taking 
out' two services, the 
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fittings for the second service being available when it is re- 
quired to make an additional connection. A line of lead service 
boxes is also offered and practically any shape of this pattern 
of box can be supplied to order. The feeder pillar section 


——— 


TIME AND AUXILIARY SwiTCH FoR Lamp Post. 


should also be turned to with interest by supply station eng)- 
neers. High-tension feeder pillars are dealt with as well as 
the more ordinary low-tension type. In the time switch sec- 
tion there is described the Arbiter type time switch, which 
comprises an oil switch with plug contacts and magnetic blow- 
out, the switch being operated by handwheel and clockwork 
mechanism, The switch can be turned on by the movement 
of the handwheel to the right and it 1s opened by giving a slight 
pull on the handwheel. When the clockwork is running over 
the restricted hour section the switch cannot be closed. The 
switch is made in two models, one for capacity of 50 amperes 
at 500 volts and the other for 25 amperes at the same pressure. 
The clock will go for 35 days in the large type and 16 days in 
the small one. | 
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POLYPHASE INDUCTION MOTORS. 


The vogue of the polyphase motor is constantly spreading 
and the utility of this useful power agent in industrial service 
has been considerably enhanced by the excellent work put into 
the machines by modern makers. The polyphase motor of 
to-day is essentially built for hard wear, and the makers as а 
rule spare no pains to design the machines upon rugged lines. 
Messrs. Siemens Bros. Dynamo Works have paid special atten- 
tion to this class of machines and they offer them in sizes from 
the smallest to the largest and for any voltage or frequency. 
The usual scheme of classifying the motors into protected, ven- 
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tilated and open types has been adopted, and the temperature 


limits specified by the Engineering Standards Committee are 
complied with in the design. A generous overload rating 18 


also allowed for, this varving from 25 to 100 per cent., accord- 
ing to the type of machine. The power factors for which the 
machines are listed are for rated full load or anv of the fre- 
quencies specified. The current consumption of the machines 
Is given by the formula 
94 | 146 х В.Н.Р. 
1-732 - voltage x power factor x efficiency” 
For two-phase motors the formula is | 
C Е 146 x в.н.р. 
2 x voltage x power factor « efficiency 


We illustrate the squirrel-cage and ship-ring type motors here- 
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HOLLINWOOD, LANCS., 
78, KING STREET, MANCHESTER. 


with. Where machines have to run in damp places, such as 
breweries and mines, or in humid climates, the insulation is 
treated with damp-proof compound at a small extra charge. 
The machines can be supplied with overhung pulley or outdoor 
bearing as required. 


THE WEEK'S TRADE LITERATURE. 


HENLEY’s RUBBER CaBLES.—A handsome price list has been 
prepared by W. T. Henley’s Telegraph Works dealing with all 
classes of their rubber cables. Special attention is directed to 
a high-tension and extra high-tension cable section in which 
cables for from 2,000 to 11.000 volts are dealt with. Special 
sections are also devoted to aerial cables, flexible dynamo and 
motor connections, motor car flexibles, flexible trailing cables 
for portable machinery, especially in mines, ozone and fireproof 
cables, cables for chemical works, high temperatures and tropical 
climates. The makers also call attention to the new туре of 
protection in the Home Office flexible section, this comprising a 
hard cord braiding. which is exceedingly durable covering, and 
obviates the necessity for metal armour, with its earthing com- 
plications. We mav remind our readers that Henley's are 
backed by 58 vears’ experience in the manufacture of cables and 
that their clients have the advantage of such experience. 
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Works have ready a list which gives particulars апа prices. 


C.T.S. HOUSE WIRES. This new pattern of lamp is 12 in. long and 8 in. diameter and 
а is supplied only with " Goliath " Edison Serew Cap. Parti- 
A CORRECTION. culars are also given of holders for these lamps. ‘The iin, 


filaments are drawn tungsten and are supported on tantalum 
The St. Helens Cable & Rubber Co. (Ltd.) have pointed hooks. 

out to us a serious mistake in the notice of their new cab- SPOOKIE SHADES.— The popularity of 7° spooks " and spookie 
tyre sheathed cables and wires which appeared in our last shades is being well maintained (or at any rate the latter are 
issue. The C.T.S. covering was spoken of as an insulator, deservedly popular) and Simplex Conduits Ltd. are issuing a 
whereas it is intended to act as a protection for the insulated new list concerning them. The styles include patterns which 
conductors. We also referred to the material as being shock- are now household words, particularly the `* old Nuremberg " 
proof, whereas the makers claim that it decreases the risk lanterns, and a new series of spookie screens for candle and 
from shock. The chief error to which we would direct atten- bracket lamps is offered. These must be seen to be appreciated. 
tion is, however, the sentence in which we stated that the Loom Morors.—A line of small polyphase motors for the 
actual sheathing was not relied upon as a conductor. This is, direct driving of looms is being put on the market by the Union 
of course, an obvious mistake for insulator, and we much Electric Co. These motors are high-efficiency machines and 
regret that it should have crept into the notice. We feel sure should make headway in textile districts. 
that our readers will have detected the mistake, but we take | 
the first opportunity we have had of correcting it. 


MACHINE TOOL MAKERS' ASSOCIATION. 


——— 


NEW TRADE LITERATURE Particulars have reached us of a new Machine Too! and Engi- 


neering Association which has just been formed, more or less 
| as the outcome of a meeting of machine tool makers at Olympia, 
THE GLOBE STANDARD FLAME Anc.—Particulars are being 1910. The association has been registered as a limited com- 
sent out by the Globe Electric Co. of the Globe standard flame pany, and its object is to exercise some control over the organi- 
arc lamp for direct-current and alternating-current circuits. sation and frequency of exhibitions. It is felt that the latter 
The details of this lamp have been published in our columns on аге being overdone, and already it has been decided to hold one 
à previous occasion. We would recommend interested con- — exhibition in 1912 instead of two, one in that year and another 
tractors and engineers to apply for pamphlet S. 50 which will in 1913. The offices of the new association are at 104, 
give them these details and prices. High Holborn, London, W.C., and the secretary is Mr. H. G. 

New " OxEwaTTS,"—4A 300 c.p. “ onewatt " lamp in sphe- Williams, who is backed by a strong committee composed of 
nical bulb is now on the market, and Siemens Bros. Dynamo the principal tool makers. 


—— 


Messrs. Tudor & Jenks, High Street, Harlesden, illuminated 
by “OSRAM ” Lamps. 


Queen Victoria Si., London, E.C. 


Head 


The General Eleciric lo., Ыб ine М, 


“су. : 
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SIEMENS 


THREE-PHASE 


INDUCTION 


Ll 


MOTORS 


Protected type with slip-ring rotor,fshort cir.uiting and 
brush.-lifting device. 


All speeds, fraqu noles, voltages and cutputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orricz: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Сикклко 869. Telegrams: “SIEMBRALOS, LONDON," 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon WaLL 8279, Telegrams: “ SIEMOTOR, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — 8YDNEY 
BRISTOL MANCHE3TER — JOHANNESBUR3 BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


WATERTIGHT WALL PLUGS. 


The Home Office Regulations have had a considerable 
influence upon manufacturers in the production of satisfactory 
wall plugs and sockets for use in damp situations. Messrs. A. 
Reyrolle & Co. send us particulars of a new pattern of wall 
plug and socket which complies with the Hom? Office Regu- 
lations, and it is stated by the makers to b2 suitable for all 
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Fig. 1—5) АМР. REYROLLE WaLL FLUG. 


damp positions. Fig. 1 illustrates а pattern suitable for a 
50-ampere circuit, and it will be noticed that the design 1s on 
substantial lines, and the makers guarantee the plug to be 
strong and serviceable in use. It 1s recommended for cranes 
and heavy portable tools on dock sides, shipyards, engineering 
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works, &c. It will be seen that an extra pin is provided for the 
earth connection, and this makes contact before the current 
carrying pins, and also breaks contact afterthem. The contact 


Fig. 2.—Dust Proor WaLL PLUG. 


surfaces are of ample proportions. Fig. 2 illustrates a 10/20- 


ampere dustproof type which will be found useful in dry 
situations. 


THE RUBBER EXHIBITION. 


Three years have elapsed since an exhibition devoted 
exclusively to rubber growing and rubber products was held 
in London. The exhibition was held this year at the 
Agricultural Hall, and was even more interesting and representa- 
tive than its predecessor. The electrical engineer is specially 
interested in rubber production, and although he relies to a 
considerable extent upon substitutes for the insulation of 
cables and other pieces of electrical apparatus, at the same 
time he must still depend to an enormous extent on this 
natural product. We gather from the prospectus of the 
exhibition that the Governments of rubber producing countries 
have accorded their support to the exhibition, and have spent 
considerable sums in order that the cultivation and preparation 
of the rubber product as carried out in their particular districts 
may be accurately presented to the public. The exhibits of 
Brazil and British Malaya, of Ceylon and India and the Dutch 
Colonies were of particular interest. As we remarked іп a 
previous issue the Brazilian Government exhibited an immense 
pyramid of rubber comprising 500 56-№. balls, the total value 
of this being estimated at £8,400. According to а report made 

up to June 30, 1911, 21,680 tons of Brazilian rubber 
have been delivered into Manaos, this including the 
deliveries from Peru, Bolivia and Venezuela. It is 
stated that upwards of 50 millions are invested at the 
present time in the rubber industry in the Malay Penin- 
sula, and that there are 400,000 acres of Para rubber 
under cultivation. Last year the export of rubber 
from this district was 6,500 tons, and in the first four 
months of this year was nearly 3,000 tons. Southern 


India, British Guiana, British East Africa, the Gold 
Coast and Queensland, also the British. West Indies, 
contributed special exhibits. Germany and her colonies 
were also represented, the rubber industry dating back 
to the year 1829. Not only was the rubber product dealt 
with in the exhibits, but there was a fine display of rubber work- 
ing machinery. In this section British engineering firms were 
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BOILERS. 


on the market. 


Economy. Efficiency. 


shown to the best possible advantage. They appear to have 
achieved immense success in the development of this class of 
plant, and their exhibit was a predominating feature of the 
engineering section. Germany and France also made exhibits. 

Our readers who are interested in thisY question from a 
financial point of view could not do better than turn to ‘ The 
Times Finance, Commerce and Shipping Supplement ” of 
the 7th inst. This deals with the subjest in an exhaustive 
manner, and at the same time intersperses among the financial 


Items a number of interesting articles dealing with the uses and 
importance of rubber. ‘ 


—— 


AUTOMATIC FRICTION CLUTCHES. 


We referred last week to the publication by Messrs. Thomas 
Broadbent & Sons, Huddersfield, of a new pamphlet on their 
automatic centrifugal friction clutches. We are now able to 
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Fig. 1.—SECTION THROUGH CLUTCH. 


VICKERS 


CENTRIFUGAL FANS 


FOR VENTILATION, AND FOR 
MECHANICAL DRAUGHT FOR 


The fan runner is so shaped that it gives 
more air per revolution, and hence can be 
run at a lower speed than any other like fan 


The Electric & Ordnance Accessories Co., Ltd., 
Proprietors: VICKERS LIMITED. 


Aston, Birmingham. 
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give some add'tional particulars of this interesting device. 
Fig. 1 is a section through this clutch and shows the spring 
controlled shoes for regulating the speeds at which the driving 
commences. It will be seen from this that the clutch com- 
prises a central boss keyed to the motor shaft and carrying 
friction shoes or slippers in suitable slides. Under the action 
of centrifugal force these shoes move outwards as the speed of 
the motor increases, and they gradually engage with the 1п- 
ternal rim of the clutch pulley, by which the power is trans- 
mitted to whatever machinery is being driven. The accelera- 
tion of the outer portion of the clutch is quite gradual and when 
driving at full speed there is no slip. The clutch can, however, 
be designed to slip under overload, and in this capacity checks 
undue strain upon the motor and shafting. The clutch acts 
as a flexible coupling, in that it prevents shocks or load varia- 
tions from being transmitted to the motor. The renewable 
portions of the clutch are comparatively inexpensive ard can 


Fic. 2.—Two 50 H.P. ONE-PHASE Motors DRIVING КОРЕ PULLEY THROUGH Friction CLUTCHES. 
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shafting. А star delta starting switch is emploved and the 
clutch is designed to slip at about 75 per cent. overload. We 
understand that Messrs. Broadbent have fitted à number of 
clutches to capstans, and that they make a practice of supply- 
ing them with their alternating-current hydro-extractor motors. 
The clutches are made in sizes from 4 to 1,500 H.P., and Messrs, 
Broadbent will be glad to furnish additional data to interested 


апа 


Small Motors 
A.C. & DC. AM Sizes. 


АП Voltages. 


Inquirers. 


SIMPLEX WINDOW SIGNS. 


The production of the artistic and at the same time useful 
advertising sign for tradesmen has engaged the attention of 
electrical manufacturers for-some time past. Messrs. Simplex 
Conduits have recently evolved a pattern of sign which should 
find considerable favour among shopkeepers. It can be sup- 
plied in the hanging or bracket forms and may be either of the 
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‘HOGAN & WARDROP, 
2, GRESHAM BUILDINGS, 


BASINGHALL STREET, 
LONDON, E.C. 


Telephone - - . 723 LONDON WALL. 


be replaced in a few moments. They have a long life under 
the most severe working conditions. The form of clutch illus- 
trated in’ Fig. 1, m which springs are used, is made so that the 
engagement of the motor with the outer portion of the clutch 
takes place only at a certain predetermined speed. This form 


SIMPLEX ARTISTIC BRACKET SIGN. 


open or closed-back type. The illuminating units may also 
be fitted with holophane reflectors if required. The lettering 
of the sign is in artistic open-work of the metal face and is 
backed by opal glass behind which is the lamp itself. This 
glass serves as a reflector to light up the goods in the shop 
window. А new list (8.1) has just been published by the com- 
pany and in this are reproduced many artistic designs of shop 
signs. We are sure that this will attract the attention of all 
up-to-date tradesmen, or of that class of shopkeeper who 13 
engaged in the modernising of his establishment. The present- 
day trading concern must be fitted up to attract the publie 
eye and the main streets of our great cities testify to the care 
and thought which are expended on the design of shop windows, 
facias and fronts. In schemes of this character the Simplex 
sign should find a prominent place. 


Fi5.3.—25 нь. Back GEARED Мото: DRIVING THROUGH FRICTION CLUTCH. | he ALU MINIUM GAS | INGS Co., 


GREENOCK. eee 


is recommended for one-phase motors. Fig. 2 illustrates " 
pair of 50 H.P. squirrel-cage induction motors arranged to drive 
line shafting by ropes. Fig. З is an illustration of a 25 H.P. 
squirrel-cage motor back-geared to a rope pulley for driving 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. 
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A NEW OIL ENGINE. 


— 


The interest taken in the Papers on the internal combustion 
engine read at the Т.М.Е.А. will be sustained by the introduction 
of new patterns of oil engines at this time. We mentioned 
the 2-суе Willans-Diesel engine, and are now able to give 
particulars of a 2-cvcle semi-Diesel engine whiceh]Petters Limited 
have put on the market. This differs from the ordinary 
Diesel in that the high compressions which are utilised in that 
engine are not made use of in this particular engine, the com- 
pression only reaching a maximum of 160 lbs. pressure. Ad- 
vantage 1s, however, taken of this particularly high pressure 
in combination with a self-heating and vaporising device to 
simplify the explosion of the mixture, and at the same time 
to make it possible to employ crude oil or petroleum residue. 
The engine is of the high-speed type and may be direct- 
coupled to a dynamo. The smallest engine at present made 13 
10 H.P., and the largest shown in a recent list is DU Н.Р. 
Before starting the engine the vaporiser 1s heated by a small 
lamp, and after the engine has been running а few minutes 
this is extinguished. As we have already said the engine is of 
the 2-cycle pattern, and at the end of the firing stroke when 
the exhaust ports are opened the burned gases are expelled 
through the ports by the inrush of air which is compressed in 
the crank chamber. This satisfactorily clears out the com- 
pression space. At the end of the compression stroke the fuel 
oil is pumped into the vaporiser under pressure and being 
mixed with the compressed air satisfactory combustion ls 
obtained, and the makers claim that there 1$ no deposit or 
residue after the explosion. The oil consumption 18 stated to be 
} pint per brake-horse-power per hour. Taking the price of 
crude petroleum at 50s. per ton, although it may be obtained 
cheaper at seaports, the cost of running for fuel alone would be 
in the neighbourhood of 4d. per brake-horse-power hour. 


A NOTE ON FAN EFFICIENCY. 


Low consumption of current in a fan does not necessarily 
mean high efficiency—the actual work done, :.e., delivery 
of air has also to be considered. 

Every Sun Fan is designed to give the maximum efficiency 
po:sible for the current consumed. 


Now List now ready—write new for copy. 
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An inertia pattern governor is fitted which operates on the 
fuel pump, and the makers claim that the engine runs sufficiently 
smoothly to be direct coupled to dynamos for electric lighting. 
Water-cooling is arranged for, and a rotary pump driven from 
the crank shaft circulates the water through the cylinder 
jacket. The main bearings are ring oiled, and the piston and 
cylinder, also the big end of the connecting rod, are supplied 
with forced lubrication from a positive feed pump. Provision 
is made for self-starting the engine from a compressed air 
`` bottle," which is kept charged up to a certain pressure, shown 
on a gauge, by a portion of the air which is compressed in the 
cylinder itself. When the desired pressure is reached in the 
bottle it can be cut off from the cylinder by the closing of а 
small valve. | 


. IFS AND QUERIES. 


What's in the air? (Osram lamps, someone from Brighton 
will reply.) | 

Will the new current gauge of Drake & Gorham be in demand 
in Piccadilly Circus 7 | | 

Has the Welsbach mantle fallen on the Welsbach metal lamp ? 

There are twenty million electric light points in the U.K. 
How many have metal lamps ? | 

Will the mills in Manchester and Salford be closed down 
during the Smoke Abatement Exhibition ? 


‘SIMPLEX CONDUITS Lo., 


| Garrison Lane, BIRMINGHAM. | 
' Manufacturers of— 

| CONDUITS, CABLES, ACCESSORIES, FIT- 
| TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &c. 
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TO LIBRARIANS AND GENERAL READERS. 


LEWI S'S The Quarterly List of Additions is sent post free СІ RC U LATI N G 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCIENTIFIC, 15. GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Tolegrams: *PUBLICAVIT Токром." 


CORD BRAIDED FLEXIBLES. 


The use of portable electrical apparatus, particularly in 
mines and industrial establishments, has extended so rapidly 
that the cable makers have had some difficulty in keeping pace 
with suitable “ flexibles " for the supply of energy to the appa- 
ratus. W.T. Henley's Telegraph Works have followed closely 
developments in this direction and have produced a class of 
cord-braided flexibles which they have found to answer admir- 
ably for hard industrial service. Ву dispensing with the metal- 
lic covering to the flexible the need for elaborate earthing fit- 
tings 1з] obviated. Where the regulations stipulate that the 
case or carcase of the apparatus shall be earthed, then an earth- 
ing wire can be carried through the flexible. This particularly 
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ELEVATION AND SECTION OF CORD BRAIDED FLEXIBLE. 


applies to hand lamps where the metal guard and fitting must 
be earthed. The standard specification for vulcanised flexible 
is as follows :—" Conductors composed of h.c. plain copper 
wires 0-006 in. diameter, lapped with cotton insulated with two 
layers of V.L R. and vulcanised together. Earthing conductor 
composed of h.c. plain copper wires 0-006 in. diameter braided 
with cotton and compounded. Three cores (two insulated and 
one earthing core) laid up circular with jute wormings strongly 
braided and served overall with preservative compound.  In- 
sulation resistance 300 megohms per mile after a minute's elec- 
trification.” These flexibles are offered in sizes from 22/38's 
to 114/38's. Electric power engineers and contractors should 
apply to Henleys for samples. 


OSRAMS AT A CREMATION. 


We are now so accustomed to the Osram lamp as a part of our 
vital essence that we may express no surprise to find it being 
used to illuminate a funeral ceremony. We do not yet 
conduct illuminated funerals in these civilised climes, but the 
fashion set at the cremation of King Chulalonkorn may perhaps 
be followed in this country at no distant date. We are 
informed by the General Electric Co. that the funeral rites for 
the late King were conducted in the light of Osram Lamps, and 
that upwards of 100,000 c.p. of illumination was displayed. 
The Eastern agents of the G.E.C. state that the Siamese papers 


REYROLLE WALL PLUGS В 
For Portable Machines, Lights, бс. pt 
Pamphlets 114, 122, 88 and 45 give all particulars 
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LIBRARY. 


Telepbcre: 10721, CENTRAL. 


referred to the brightness of the scene as indescribable. This 
we can readily understand if so large an amount of light was. 
available. The illustration below will give some idea of the 
imposing nature of the ceremony, but of course it can only do 
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100.000 .с.р. oF OsRAMS АТ А Kinq’s FUNERAL, 


scant justice to the actual brilliance of the scene. The Osram 
lamp appears to be maintaining its reputation for-records in the 
novelty of its uses. 


WESTINGHOUSE CONTRACTS. 


We are informed by the British Westinghouse Company that. 
amongst recent important orders received by them the follow- 
ing will be found of interest : Newcastle Electric Supply Co. 
(for Bradbury, Williams & Co.), three 175 kw. rotary converters, 
transformers and switchgear ; Tyneside Electric Developments 
Co. (Horden & Shotton Colliery), three 400 k.v.a. rotary con- 
verter set ; John Summers & Co., one 500 kw. rotary converter 
and switchgear; Greenock Corporation, two 450 kw. rotary 
converter sets, direct-current switchgear, &c.; Admiralty 
(Devonport), 14 440-volt direct-current motors, aggregating 
2671 H.P., control gear and spares; Sir William Arrol, & Co. 
(for Admiralty, Portsmouth), eight 440-volt motors, aggre- 
gating 230 H.P., control gear and spares; Cowans, Sheldon & 
Co. (for Imperial Japanese Navy), four 220-volt 500 revs. per 
min. motors, aggregating 205 H.P., control gear and spares; 
R. H. Barker & Co., seven 440-volt two-phase alternating- 
current motors, aggregating 313 н,р., and control gear; 
Holders Brewery (Ltd.), 12 440-volt three-phase squirrel-cage 
motors, aggregating 1411 H.P., and starters, and one M.G. set 
440-volt alternating current to give 9 amperes at 110 volts 
direct current, and one 160 k.v.a., one 25 k.v.a. three-phase 
25-period transformers and switchgears ; Wellman, Seaver & 
Head, 11 440-volt motors, aggregating 355 H.P.; Ransomes 
& Rapier (for Admiralty, Devonport), eight 440-volt direct- 
current motors, aggregating 89 H.P., control gear and spares ; 
В.А... Railway, four 20 н.р. 440-volt 1,440/1,500 revs. per 
min. three-phase motors and starters, eight 550-уо 930 revs. 
per min. moters, aggregating 105 H.P. and starters ; Сјегз, Mills 
& Co., one Westinghouse Rateau blower, to deliver 25,000 
cubic ft. free air per minute against terminal pressure of 6$ lb. 
to 8 Ib. per square inch direct driven by 900 н.р. 3,000 revs. per 
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min. single velocity wheel turbine; Manchester Corporation, 
50 magnetic brakes; Blackburn Corporation, one 2,000 kw. 
3,000 revs. per min. alternating-current turbo-generator set ; 
<ounty Borough of Blackburn, one 800 kw. rotary; South 
Shields Corporation, one 1,500 kw. high-pressure turbine 
(impulse type), coupled to one 1,000 kw. direct-current gene- 
rator and one 1,100 alternating-current generator in tandem 
with surface-condensing plant, Lea recorder and Brown-Boveri 
regulator; East Indian Railways Co., two 400 kw. direct- 
current turbo-generators and spares; Strain & Robertson (for 
Alienza Co., Oficinia), one M.G. set, consisting of one 30 H.P. 
and one 20 kw. 2,215-1G, and thirteen 200-volt three-phase 
50 per. motors, aggregating 2173 H.P., main switchgear control 
gear and spares; J. Howden & Co., one 1,000 kw. turbo- 
alternator; Randfontein Mines, one 265 and one 40 B.H.P. 
alternating-current motors; La Plata Trams, ten 200 tramway 
-ontroller equipments. 


ALUMINIUM FOR TRACTION SERVICE. 


The importance of aluminium as a conductor for more 
specific purposes than transmission line work is being empha- 
sised more and more every day. The British Aluminium Со. 
are constantly issuing literature pointing out the merits of 
aluminium for ’bus bars and special conductors in power 
houses, such as feeder and battery connections. They have 
recently sent us a reprint of an interesting paper by M. Mariage, 
of the General Omnibus Co. of Paris, in which data is given of 
the use of aluminium coils in place of copper coils in traction 
motors. The weight varies from 50 to 55 per cent. of copper. In 
the cost of manufacture there is also a considerable saving, it 
being shown that a copper coil weighing 68:2 Ib. costs 89s. 2d. 
and an aluminium coil weighing 33 1b., 33s. 4d. In the renewal 
of the coil there was a saving in favour of aluminium of 153. 
There does not appear to be any difficulty in the application 
of aluminium to this class of service, and doubtless an extension 
in this interesting direction may be looked for in the near 
future. The pamphlet in question is interesting to tramway 
engineers, and those who have not secured a copy should take 
an early opportunity of doing so. 


SUN FANS. 


The continuance of the tropical weather has brought the fan- 
makers out into the open. They have been chary of really 
coming out from their shells during previous years, because а 
cold snap has driven them in directly they have poked their 
heads out only a little way. The Sun Electrical Co., however, 
makes a full display with a wide range of fans extending from 
the smallest lamp-holder pattern to large ventilating types. 
The usual desk and bracket fans are listed, and there 1s 
practically no departure from previous types. Of some 
interest is that known as the revolving or oscillating fan, which 
is made for alternating-current circuits only. This has three 
distinct features. It is arranged so that it will oscillate within 
any given arc of the circle, the sweep of the fan being adjustable 
by reversing stops. By the removal of these stops the fan will 
completely revolve, presumably without tying the supply 
flexible into knots. and it can also be made to give a current of 
air in one given direction by placing the deflecting vane in а 
dead central position. This is a type of fan for which there 
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should be a good demand. It is finished in black enamel 

with gold lines, with polished brass blades and guard and three- 

speed regulator. The company also list an oscillating fan base 

upon which an ordinary fan can be placed, and can thus be 

converted into an oscillating type. Among the novelties in 

the list we notice a reading lamp and a fan combined. In this 

case the motor is contained in the base of the lamp, and an 

extension shaft is carried vertically through the stem to the 

fan blades which are fixed outside the reflecting shade at the 

top. The fan consequently revolves in a horizontal plane and 

the air is deflected at any desired angle, distributing the cooling 

breezes without draught. Another novelty is a combined | 
table fan and fruit dish. The fruit dish is a cut-glass | 
bowl and is placed immediately above the fan blades | 
on suitable supports. This can be supplied for alter- 

nating-current and direct-current circuits, either 100-110 

ог 200-230 volts. A copy of this fan list may be obtained from 

the Sun Company on application. "ag 
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THIS GENTLEMAN IS CONVERTING HIS ADIPOSE TISSUE INTO ELECTRICAL 
ENERGY, WHICH HE IS “STORING” IN HIS Motor Car IoNrTION CELLS. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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ARMSTRONG, STEVENS & SON, L'?- 
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PRICE LIST ON APPLICATION. 


———— 


* FORTITER " METERS. 


So high a reputation for excellence of workmanship has been 
achieved by the makers of the `* Excello ” arc lamp that they 
have turned their attention to the production of a direct-current 
ampere-hour meter. This is being put on the market by the 
Union Electric Co., who have given it the trade name of the 
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*FogriTER" METER WITH CASE REMOVED. 


* Fortiter" meter. The above illustrations show the chief 
features of the meter, these being the extreme lightness of the 
moving element (40 grammes is its weight), the absence of a 
locking device for transport purposes and the provision of a 
renewable hardened steel pivot at the lower or footstep bearing 
end of the spindle. The brake disc is of aluminium with turned 
up edge and the commutator is of silver, in accordance with 
standard practice, to ensure good contact. The footstep bear- 
ing is jewelled with a selected sapphire which is mounted 1n an 


BEST QUALITY. 


Sheets in thickness from 0*1 upicards. 


Printed aod . Published by GEORGE T U ОКЕВ, at һе Editorial, Print 


TERMINAL BLock OF *FongriTER" METER. 


IANN, RAPPERSWIL, SWITZE 


Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


PRESSPAHN-—Pressboard. 
PROVED BY REPEATED TESTS. 


oil-retaining brass cell arranged to slide mto the bearing collar. 
The cell is supported by a retaining spring which can be swung 
round to allow the cell to be withdrawn, without altering the 
adjustment of the meter. | 

The brushes employed are of phosphor bronze faced at the 
free ends with gold wire, which is of course non-oxidising. 
With the silver commutator already referred to almost perfect 
contact between the fixed and moving connections is obtained. 
Light brush pressure only is needed, consequently the friction 
load on the meter is small. An integrating registering mecha- 
nism is fitted and this is operated from the armature shaft by a 
worm and spur gearing. It is stated that the power required 
to move all the figure drums at once 1s only 1 per cent. of full 
load ; this load is, however, seldom imposed. 


Back View ОЕ Diar, MECHANISM. 


The permanent magnets which are essential to а meter of 
this tvpe are of large sectional area, and are made of thoroughly 
“aged” steel. The armature will, it is stated, start at 1 per 
cent. of full load, and the watt loss is small, the series resistance 
having a drop of 1 to 1-2 volts at full load. The meter is de- 
signed for closest accuracy at about one-tenth of full load. The 
meter insulation is mica and the terminals are carried in a fire- 
proof insulating block. А sheet metal dust-tight case encloses: 


the meter and terminals. 
N D. 


RLA 


Endless Rolls and Strips from O'1 to Гир thickness. 


BLACK PRESSPAHN IF SPECIALLY ORDERED. 
Presspahn Coils and Tubes for Transformers, Armatures, Discs and Shaped Articles. 


Varnished Presspahn. 


Mica-Covered Presspahn, &c. 


aud Fubjisbing Offices, 1, 2 and 3, SALISBURY COURT, FLEET STREET, ín the uity of 
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CRANE MOTORS. illustrate herewith one of the direct-current motors, and a. 
Е similar machine attached to a lift gear. | | 
The Union Electric Со. is offering an entirely new line | 


of motors specially rated for crane service. The motors are 
made for direct-current and alternating-current circuits, and 
are rated on the one-hour, half-hour and intermittent basis. 
Direct-current motors are either shunt or series wound. The 
former are recommended for single-motor cranes and passenger 
and goods lifts. The latter are used for traversing and swinging 


cranes, or traversing and rotating conveyors. For special service, 
compound wound motors 


with suitable controllers 
are recommended. * The 
motors are constructed for | | 
the purpose of “overcoming c dssdo 
static friction. The .mo- 3 #99974 v И 
mentary starting torque 1s | — 
equal to three times the 
normal running torque. 
Standard motors are made 
for 110, 220, 440 and 500 
volts. The motors can be 
supplied in the open, en- 
closed ventilated, and 
totally enclosed types. 

In the alternating-current machines the one-hour rating has 
been adopted. The momentary starting torque is equal to 25 
times the running torque, and under these conditions the 
current at starting is from З to 34 times that taken at full 
load. For intermittent service these motors are supplied with 
wound rotors and slip rings. Standard machines are made for 
50-cyele circuits, and the maximum voltage is 500. We à 

Union D.C. Moror-privine LIFT GEAR. 


STREET LIGHTING 


AT TORQUAY 


Union D.C. CRANE MOTOR. 


1,000 C.P. OSRAMS, fitted on converted Arc Lamp Standards 
for Street Illumination at Torquay. 


LI 
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The General Eleciric Co., Lid., с“, 67, Queen Vieioria 8i., London, E.C. 
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SIEMENS 


CONTINUOUS-CURRENT 
STARTERS. 


OPEN, PROTECTED, TOTALLY ENCLOSED AND 
WEATHERPROOF TYPES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HzAD Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Garrard 860. Telegrams: "SIEMBRALOS, LONDON.” 
Supplies Dept. : 30, UPPBR THAMES STREET, B.C. 
Telephone: Lonpon Watt 8270. Telegrams: “ SIEMOTOR, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


LARGE AND SMALL CAPACITY TME SWITCHES. 


The station engineer has already proved the utility of the 
time-switch for street lighting, and he has succeeded in apply- 
ing it to trade consumers, particularly shopkeepers who 
employ this class of device for switching out lights which have 
been burning after business hours. The idea of utilising a 
switch of this class for the control of motor circuits during 
restricted hours has often occurred to English engineers, but 
we are not sure that any attempt has been made to put it into 
practice. On the Continent and in America there is a certain 
class of power consumer who keeps clear of the mains during 
peak load times. Whether he does this by time-switch or by 


Fic. 1.—Time ATTACHMENT 
TO Оп, BREAK SWITCH. 


arrangement we are not sure, but in any event there is probably 
a meter which changes over the rate of reading during restricted 
hours хо that units consumed at that particular time are 


12 


charged up at abnormal rates. We have received particulars of 
а pattern of high duty time-switch which is recommended for 
the control of motor and large capacity circuits somewhat upon 
these lines. Fig. 1 illustrates а switch of this class with the 
actual circuit-breaking device in an oil bath, the entire appa- 
ratus being enclosed in a cast-iron case. The switch proper is 
fitted with an accessory clock which will run for 35 days, this 
clock operating a dial which makes one revolution every 
94 hours. Attached to this dial are curved discs which can be 
adjusted to lock the switch at predetermined times. А 
roller lever attachment résts on the periphery:of the dial, and as 


Fic. 2.—Агв Break PATTERN SWITCH WITH TIME ATTACHMENT. 


long as this is maintained the switch can be opened or closed. 
When the limit period is reached the curved disc moves under- 
neath the roller-and raises it so that:the switch itself is opened 
automatically and cannot be again: closed. А large hand- 
wheel, which is not shown in the illustration, is used for the 
hand opening and closing of the switch. А counting mechanism 
can be fitted by which the number of hours during which the 
switch is closed can be registered. Similarly it is possible to 
ft an alarm bell which will ring some moments before the 
switch is timed to open automatically. A switch of the class 
illustrated is designed for a maximum capacity of 250 amperes. 
For a smaller pattern of motor an apparatus similar to that 


Fic. 3.—Овсм ТУРЕ SWITCH WITH Time ATTACHMENT. 


shown in Fig. 2 is employed, the operation in this case being 
upon much the same lines, although the device is naturally 
smaller. In this instance the clock is arranged with the run of 
l6[days, and the consumer can wind up the clock himself, 
there being a device fitted by which warning is given to the 
running down of the clock. Should the clock be allowed to 
run right down the switch is automatically opened and cannot 
be closed again until the supply authorities are called 1n. 
Fig. 3 shows a smaller pattern of time switch which is recom- 
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VICKERS 


CENTRIFUGAL FANS 


FOR VENTILATION, AND FOR 
MECHANICAL DRAUGHT FOR 
BOILERS. 


The fan runner is so shaped that it. gives 

more air per revolution, and hence can be 

run at a lower speed than any other like fan 
on the market. 


Economy. Efficiency. 


Electric & Ordnance Accessories Co., 
Proprietors: VICKERS LIMITED. 


Aston, Birmingham. 


all-night circuits in refer in detail to the Union loom motor. Efficiency curves are 


asylums, warehouses, jewellers shops, &c. This is designed for published which go to show that as high as 87-7 efficiency can 
imum current of 30 amperes, and the clock 1s arranged be obtained through a special motor of this class as compared 


the maxi 
for 14 to 16 days. There are adjustment pieces whereby the with 76 per cent. with a motor which has not been specially 
exact time of opening the switch can be predetermined. It designed. Anumber of interesting figures are given. А 3 Н.Р. 


is also possible to use switches of this class for change over motor is assumed to be running 10 hours per day. lfenergy 

from one set of circuits such as arc lamps to another, say 18 supplied at 2d. a unit the cost for 300 days for a 76 per cent. 

incandescent lamps, and finally to extinguish the latter. These efficiency motor will be £15, 9s. ; with a Union 87-7 per cent. 

switches are being manufactured by Messrs. Novitas, Ltd., motor this cost will be reduced to £13. 9s., or a saving of £2 for 
every motor installed. 


mended for the control of street lights or 


Zurich. : 

б =Й The loom motor can be arranged to drive by (1) direct spur 
gear ; (2) friction coupling ; (3) worm gear ; (4) chain gearing ; 
and (5) belt driving. Of these means the belt is the most popu- 


li —— A — 


UNION LOOM MOTORS. 


|—— og, 

Developments in the textile industry are gradually М Е 
bringing the small owner a firmer belief in the effi- 
ciency and reliability in the individual motor drive for 
looms and certain other special textile machinery. At 
one time the controversy raged around the great 
question of the collective efficiency of & large number 
of small motors as compared with the general efficiency 
| of the scheme of modern rope drive. Slowly but surely 
y the small motor has been gaining ground. In America, 


| on the Continent, in India and in Japan electrical men 


have been installing small alternating-current un 
8 


for the individual driving of textile machinery. 
; experience has been brought to the notice of the 
Lancashire and Yorkshire Mill engineers and we under- 
stand that a combined movement is on foot for the 
more general introduction of motors of this class. In 
view of this fact interest attaches to 8 new list which 
the Union Electric Company are putting forward in 
which they describe their pattern “Т” three-phase 
loom motors having ап output of } to 1} В.Н.Р. The 


pamphlet particularises upon the advantages to be 
gained by individual drive, and it then proceeds to Gnoup or Looms EACH DRIV 


EN BY А Union POLYPHASE MOTOR. 
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EMI FANS 


and 


Small Motors 
A.C. & D.C. АН Sizes. 


АП Voltages. 


HOGAN & WARDROP, 


2, GRESHAM BUILDINGS, 
BASINGHALL STREET, 
LONDON, E.C. 


Telephone . e l| 723 LONDON WALL. 


lar. The general construction of the Union motor follows the 
lines usually adopted with squirrel-cage alternating-current 
machines. The motors are standardised for 50 periods and run 
at a uniform speed of 1,000 revs. per min. Standard voltages 
are 110, 220, and the machines can be supplied with cradle 
suspension, and automatic spring controlled belt tightener. We 
illustrate a weaving shed in which a number of these motors 
have been installed for the individual drive of looms. 


11 CONTINUOUS-CURRENT MOTOR STARTERS. 


L 


The"continuous-current motor starters illustrated herewith 
are made in four types, open, protected, totally-enclosed and 
weatherproof. The protected type is essentially an open-type 


С.С. Мотов STARTERS. 


Starter with an iron cover having а slot through which the 
handle of the starting lever projects. The totally-enclosed 
type has a cast-iron cover provided with a glass window for 
inspection of the contacts, and handle outside the cover. The 
weatherproof type has a cast-iron cover with rubber packing 
and is provided with glands for cables. 


14. 


АН sizes have copper contacts easily renewable from the 
front, except in the case of the smallest sizes, where button 
contacts are used. Renewable rectangular contacts can be 
fitted at a slight charge. On all sizes, except the smallest, the 
overload release is designed to prevent further motion of the 
switch arm if the release operates during starting ; this prevents 
the motor from being started up against an excessive overload. 

The overload release can be set to act at various overloads. 
A hand trip is provided in all sizes except the smallest. All 
sizes from 6 B.H.P. can be fitted with a patent step-by-step slow 
motion gear. This ensures the motor being switched on slowly, 
so that the current at starting is kept within safe limits and the 
risk of overload on the motor during starting is reduced. The 
movement of the switch arm can only take place step-by-step, 
thus preventing sparking at the contacts and prolonging their 
life. Starters for outputs of 60 to 100 н.Р. are fitted with carbon 
rollers, which protect the contacts against sparking. 

The resistances are designed for starting a motor on full load 
once every 30 minutes, with a time of starting not less than 
15 seconds for motors up to 25 В.Н.Р. and not less than 30 
seconds for motors above 25 в.н.Р. and ир to 50 в.н.р. From 
50 p.H.P. the starting time should be not less than about 45 
seconds and for motors between 100 and 200 в.н.р. it should 
not be less than one minute. Full details can be obtained from 
Siemens Bros. Dynamo Works. 


THE BOSTON ELECTRIC SHOW. 


In our issue of June 16th we gave some particulars of the 
important electric exposition known as the “ 1912 Boston 
Electric Show " which is to be held during the fall of next 
year. We, commented upon the various sections of the 
building in which the exhibition is to be held and referred to 
the boiler and dynamo room. We have since received a com- 
munication from the show authorities in which they say that 
this will shortly be shown as а motor generator room. The 
Edison service, as is practically common throughout the city 
of Boston, will be taken into the building, and it is stated that 
the electricity supply will only be available from this service. 
We also remarked upon the policy of the exhibition author- 
ties in supplying carbon lamps free and making a charge for 
Mazda lamps. We looked upon this plan as placing an 
embargo on the metal lamp, but the exhibition authorities do 
not agree with us on this point. They write to say that the 
Boston Edison Company “ were the first in the United States 
to forcibly and effectively permit the use of tungsten or Mazda 
lamps. We had 10,000 25-watt tungsten or Mazda lamps on 
our system when the largest number put out by any other 
company was less than 200. We have steadily sold Mazda 
lamps at the lowest prices and have been the first on every 
occasion to establish the new low level." The officials of the 
company have extended a hearty invitation to us to visit the 
exhibition and they also look for a good response from British 
manufacturing firms in the matter of actual exhibits. We 
hope that some of the originators of the exhibition will take 
an opportunity to visit Olympia, because we believe they will 
gain a considerable amount of useful information from a tour 
of the show. 


A NOVEL CATALOGUE FILE. 


Manufacturers are now accustomed to send out catalogue 
sections which deal with specific branches of their business. 
We receive these from time to time and they are usually 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND.COOKING MATERIAL, &c. 
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Telegrams: 
“ACCUMULATOR,” 
LONDON, MANCHESTER, 

or GLASGOW. 


‘accompanied by some form of filing device which is arranged 
to take a full series of lists, perhaps a dozen or more in num- 
ber. These filing arrangements vary in form and utility, but 
as a ruleerron the side of undue complication. A simple form 
of file has just been sent to us which seems to solve the knotty 
problem completely. It is a box with flap lid and fall down 
right-hand side. The hinge for the lid is placed about an inch 
from the extreme left-hand edge of the box, and this portion 
forms a recess into which the small sectioned lists are dropped. 
There is no holing or clasping or any mechanism to operate. 
The flap lid is closed up by a spring button and the contents 
of the box are practically dust-tight. A list can be removed 
or replaced in a second. This neat device hails from Messrs. 
James Keith, Blackman & Co., 27, Farringdon-avenue, London, 
E.C., and enclosed in it are lists on the Keith fan, mechanical 
draught, belt-driven volume fans, electric volume fans, forges 
and forge blowing, high-pressure air blowers, the open Keith 
fan, electric table fans, all of which will be of interest to elec- 
trical engineers and contractors. Copies will be forwarded on 
Tequest. 


l1: i THE WEEK’S TRADE LITERATURE. 


Dry Batrery IaxrrioN.— The merits of the dry cell for 
motor-cycle service are emphasized by a leaflet just published 
by Messrs. Siemens Bros. & Co., which gives particulars of a 
number of trials of motor cycles in which the Siemens-Obach 
«ry battery was used. Опе of these runs may be cited—that 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


СФ DRAKE & GORHAM, LTD., 


| 66, Victoria Street, Westminster, S.W. 
47, Spring Gardens, Manchester. 
50, Weilington Street, Giasgow. 


SUPPLEMENT to '' The Electrician," Julg 28, 1911. 


MECHANICAL ELECTRIC 
CURRENT GAUGE. 


This novel invention enables one to determine 
with sufficient accuracy the amount of current 
passing in Cables (whether insulated or otherwise). 


Vertical or horizontal conductors can be measured 
with equal ease. 


Nett Price - - £118 O 


Telephones: 
898 Westminster (3 lines). 
P.O. 1218 Victoria. 
3700 City (2 lines) Manchester. 
3858 Corporation and 
2198 Argyle, Glasgow. 


from London to Exeter and back—a distance of 322 miles. One 
of the competitors who gained a gold medal used one of these 
dry cells measuring 4 by 44 by 641 in. He negotiated all the 
hills without failure or misfires, and no reserve battery was 
carried. The same battery was used for some months after 
this trial in a petrol consumption trial of the North-West 
London Motor Cycling Club, and it carried the winning com- 
petitor through successfully. The record of another battery 
measuring 4} by 243; by 6$ in. is 764 miles of competition 
journeys, and we understand that this cell is still far from 
exhausted. 

GOVERNORS AND GOVERNOR GEAR.—A pamphlet has been 
issued by Messrs. Wilson Hartnell & Co., Volt Works, Leeds, in 
which the Hartnell automatic expansion governor regulator is 
fully described. We understand that these engine accessories 
will be on view at the Olympia Exhibition Stand No. 255. 

MOTOR STARTERS.— Messrs. A. Reyrolle & Co. have ready a 
pamphlet (No. 19) in which their lever type motor starters are 
priced and described. A feature of the starter is a patent 
resistance in which there are no wires to fuse or break. This 
particular resistance prevents sparking of the studs, and allows 
of the motor starting on all loads on the first stud. Slow 


motion gear is not necessary, and we understand that the 


starters will stand up to heavy service. 


IFS AND QUERIES. 

| What will be the trade name of the Dick-Kerr metal lamp ? 
hs Will Mr. Alexander Siemens present a parrot in its cage to 
the Whitehall Club to hang up in the new building for the use 
of members ? | 

If electric pools did not contain so many eddies. 

Will the E.C.A. and I.M.E.A. be booth neighbours at 
Olympia * l 

After the Edinburgh Tramway Conference, will Mr. G. H. J. 
Hooghwinkel wear his tie in a bow ?_ 
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STAGE LIGHTING. 


~ 
- 


We have had occasion from time to time to comment upon 
the developments in the construction of electrical apparatus 
for the general control of theatre lighting. In this sphere of 
illumination the ** dimmer” now occupies a position of con- 
siderable prominence, and its relation to the lighting equipment 
of a theatre is an extremely important one., For many years 
the liquid dimmer was installed, and there can be no doubt 


that it presented a fairly satisfaetory solution of the problem. 
Long experience, however, has brought out its principal 
defects and emphasised the necessity for improvement. Judg- 
ing by the literature issued by the Adams Mfg. Co. on this 
subject in general and the design in construction of the Igranic 
metallic dimmer in particular sufficient progress has been made 
to justify the close attention of theatre managers to this type 
of resistance. The Igranic metallic dimmer is of the radial- 
contact type with the resistances embedded in fireproof 
cement in recesses in a circular iron frame. The resistances 
occupy a position concentric with the radial contacts. It is 


LEVER BY WHICH SINGLE DIMMER 13 COUPLED TO A GROUP FOR 
FuLL STAGE EFFECTS. 


only necessary to attach a lever to the moving contact arm 
and to place this lever in the most suitable position for operat- 
ing in order to provide a complete self-contained dimmer. A 
number of the resistances can be grouped together, and it is 
possible to so arrange the operating levers that they can be 
moved individually or collectively in any desired number of 
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groups. | 
with respect to the operating levers, the connection between 
the lever and the moving switch being then a purely mecha- 


The resistances may be placed in any desired position 


nical one. In the old pattern of multi-contact switch the 
switch being placed on a switchboard and connected by cables 
to resistance frames placed high on the wall there was consider- 
able risk of fire or of troubles with the connections. With 
the Igranic dimmer this risk appears to be entirely removed, 
because the connections between the radial contacts and the 
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VIEW SHOWING METHOD ОЕ OPERATING A NUMBER OF DIMMERS IN 
A METAL SUPPORTING FRAME. 


various points of the embedded resistances form part and 
parcel of the dimmer unit. It is only necessary to bring m 
two leads of the circuit upon which the dimming is to be done. 
The illustrations accompanying this short notice will explain 


PROMETHEUS | 


ELECTRIC HEATING & COOKING. 


London Showrooms: 
9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., LTD. 


SALOP ST, WORKS, BIRMINGHAM. 
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how this useful and compact dimmer can be made up to suit 
the requirements of various locations. 

Dimmers are supplied for two or three wire circuit 110 or 
120 volts. They are standardised for a maximum current of 
100 amperes on the first step and 25 amperes on the last step, 
this being the largest size made for 110-volt circuits. For 220 
volts the current is halved. The pamphlet which we have 
already mentioned has been prepared with a view to giving a 
volume of information on the use of these dimmers. We 
would recommend interested electrical contractors and con- 
sulting engineers to obtain a copy, and we understand that this 
will be forwarded on request. - 

We are informed by the Adams Mfg. Co., who are the 
makers of this interesting device, that it has been fitted to the 
Little Theatre, Adelphi, London, W.C. 


*ONEWATT" LANTERNS. 


The improved type of high efficiency drawn tungsten lamps 


which have been on the market for some time under the trade ` 


name of " Onewatt " are, we understand, making considerable 
progress. Messrs. Siemens Bros. Dynamo Works appreciate 
the importance of the use of these lamps in properly designed 
lanterns. They have therefore brought out a type of fitting, 
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which will be known as the “ Bradford ” lantern, and this 1s 
being made in various sizes. We give an illustration of one of 
these herewith. The smallest size is suitable for 50 or 100-watt 
bell-shaped or spherical lamps. The lantern will also accom- 
modate 200-watt lamps, and the largest size will take lamps of 
from 300 to 1,000 watts. The lantern body is of zinc with a 
large dished white enamelled 1eflector. Clamped under this. 


THE “BRADFORD” LANTERN. 


is a fluted air globe. The lantern should be in demand amongst 
tradesmen for outside shop lighting, and also amongst central 
station engineers for street lighting. The overall dimensions of 
the size illustrated are 15 in. by 15 in. Shopkeepers should 
especially welcome а fitting of this kind because it replaces 
the small arc lamp, gives no trouble, dces not need trimming 
and will give more light without risk than a “ gas arc." 


—_——— 
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A MOTOR-OPERATED BALING PRESS. 


Electricity is now being adapted for working baling presses. 
Hitherto hydraulics have practically held the field against all 
comers as the source of power for such presses. In places 
where the water pressure cannot be obtained from a central 
source, the use of hydraulic pressure carries with it the necessity 
of installing pumps or accumulators with their attendant heavy 
foundations and excavations. Now electricity is being intro- 
duced for this class of apparatus and a new type of baling press 
operated by an electric motor has been designed and con- 
structed. In the electric press, according to the ** Electrical 
Review and Western Electrician," the moving table is swung 
from the press head by means of steel-wire ropes, which are 
arranged in sets of four, two at each end of the table, which is 
equivalent to lifting at the four corners. The end of each rope 
13 secured to the press head and passes round a number of 
sheaves, whereby a purchase is obtained ; the free ends of the 
four ropes being wound simultaneously on to drums, which are 
directly driven from a reversible motor, through suitable re- 
ducing gear. In the hydraulic system the press head is at- 
tached to the cylinder by corner tie rods of the requisite com- 
bined sectional area to withstand the full pressure exerted by 
theram. In the electric press no such stresses are involved on 
the corner pillars, which merely support the press head and the 
machinery contained thereon ; consequently they only act as 
guides for the moving table on which the bale, or the material 
to be compressed is placed. This table is forcibly pulled up by 
means of the steel ropes, which divide the load equally. Both 
this table and the press head are therefore of similar design and 
are simply beams or girders supported at the ends and loaded 
In some symmetrical manner, distributed about the centre line. 


Victoria Station, Manchester (Lancashire and Yorkshire Railway), 
illuminated by H.C.P. OSRAMS. 


The General Efeciric Co., Lid., и, 67, Queen Victoria 8i., London, E.6. 
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A series-wound motor is used in which the ratio of speed 
from no load to full load is at least three to one ; this ratio can 
if necessary be made greater by employing a diverter resistance 
in parallel with the fields, or by using à double commutator 
motor with а series-parallel control. The motor is run in one 
direction to lift and in the reverse direction to lower the table, 
an important feature of the new electric press being that the 
sheaves should be limited to such a number that the efficiency 
of the wire-rope blocks may be more than 50 per cent. when 
lifting the empty table, under which circumstances the table 
will run down by its own weight when the motor is reversed and 
the ropes are paid off the drums. 


As the material or bale is compressed the motor current 
gradually increases to a maximum corresponding to the total 
pressure required. Duplicate circuit-breakers operate to open 
the circuit at the point of maximum load, and an automatic 
brake on the armature spindle sustains the table without fur- 
ther expenditure of electrical energy. 


The size of the motor is determined by the maximum speci- 
fied pressure and the final speed of the table at that point ; 
thus in a 100-ton press having a final speed of 3 in. per minute, 
the work performed would be at the rate of 50,000 ft. pounds 
per minute, or say 1:5 н.р.; the brake-horse-power of the 
motor being about 50 per cent. greater than this figure to allow 
for losses due to friction, as 1s usual in the design of electric 
cranes. The motor may, however, be more highly rated than 
for steady load, for not only does it run for a very short period, 
but the average of the load-curve is only 25 per cent. of its 
maximum. Very little resistance is offered during the greater 
portion of the compression, which simply means expelling air 
from the folds of the material to be compressed. 
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THE HELPTOPHONE. 


The busy commercial man expends a considerable amount of 
energy daily in lifting down his telephone receiver and holding 
the transmitter with its heavy base up to his mouth. Since the 
Post Office abandoned the hand combination instrument for 
the desk type with separate receiver and transmitter the com- 


У 


Tug HELPTOPHONE IN USK. \ 


mercial telephone has become а much more cumbersome insttu- 
ment to use. А man who handles upwards of 100 calle dirn 
the day should take advantage of the neat device shown in the 
accompanying illustration. It depicts the Simplex * Helpto- 
phone,” and it will be noticed that it consists of a simple bracket 
with three hinged extension arms to the outermost of which 
the telephone transmitter and its base are clamped. A handy 
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device of this kind will save а lot of time and labour and keep 
the busy man's telephone at his elbow and in such a position 
as to be clear of the papers on his desk. The instrument is 
made in a variety of sizes having different lengths of extension. 
It is extremely moderate in price. The smallest instrument 
extends to 18 in. and the largest to 22 in. We understand that 
it can be supplied for use with inter-communication instruments 
as well as for those of the N.T.C. Simplex Conduits will supply 
full particulars and prices. 


G.E.C. KNIFE SWITCHES. 


The knife switch is a comparatively common piece of elec- 
trical apparatus, and on this account the details of its design 
and construction are apt to be overlooked. The feeling is 
probably that when a knife switch is required any cheap and 
nasty type can be made use of. This is, of course, a big mis- 
take, because the knife switch, particularly one of the heavy 
current pattern, has as important à function in the circuit as a 
more expensive piece of apparatus. The General Electric Co. 
have sent us particulars of a standard line of their knife 
switches, all of which we understand are manufactured at their 
Witton works. The switches have been generously designed 
and are of ample dimensions. A low current density has been 
worked to. The makers state that at no part of the"switch 


S.P. CHANGE-OVER SWITCH. D.P. SwrrcH. 


does it exceed 1.000 amperes per square inch for high conduc- 
tivity copper and 60 amperes per square inch in the contact 
clips. Оп the score of surface density the switches appear to 
have a large margin to spare. In fact, the makers are 80 Con- 
fident upon this score that they claim that the switches can 
be overloaded as much as 50 per cent. without dangerous 
heating, and much higher for short periods such as emergency 
overloads. The usual type of flipper blades are fitted to give 
the requisite quick break. In the fitting of these blades to 
the contact blade a steel stamping is employed and the main 
blade is bushed with a steel bush for the hinge pin. At the 
handle end the main blades are fitted with solid steel blocks 
upon which the handle is screwed. In switches of the change- 
over type shaped steel springs are provided, which are fixed to 
the side of the hinge contact and act on the rounded 'end of 
the flipper blade pivot pin. The switches are stocked single, 
double and triple pole and can be supplied for front or back 
connection. The above illustrations explain the general details. 


AN ELECTRIC CYCLE. 


We receive, repeatedly, inquiries from all parts of the world 
for the latest electric cycle, the request usually being for one 
fitted with " Edison's battery." We gather from our American 
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Aston, Birmingham. 


electric vehicle has been invented by a Mr. F. E. Hatch, 85, 
Horton-avenue, Detroit, Mich. (We print the address in full 
for the benefit of likely correspondents). An illustration of 
the machine is given in the journal mentioned and it shows a 
large battery underhung in the frame between the two wheels 
and motor immediately below the saddle with chain drive to 
the back wheel. The battery is of six cells and the motor ope- 
rates at 12 volts giving speeds of 4, 15 and 35 miles per hour. 
The battery is said to have a radius of 100 miles on asphalt or 
tarred roads in town areas and 75 miles over country “ give 
and take" roads. The vehicle weighs 2001b. An Edison 
Exide or any standard battery can be used. The machine has 
à 51 in. wheel base, and the motor is fitted with ball bearings. 

A standard British Triumph 34 н.р. motor cycle weighs about 
150 lb. and has a range of 120 miles with one filling of petrol, 
also a maximum speed of about 45 to 50 miles per hour. If fitted 
with magneto ignition it will start up at any time, so that the 
advantage of the electric vehicle is practically nil in comparison. 


THE NEW EXCELLO LIST. 


The flame arc lamp movement in its early stages probably 
received its chief impetus from the Excello lamp, and there 
are many important installations of this lamp in all parts of 
the world. In spite of its popularity the makers are constantly 


Improving the lamp in detail, and we gather from the latest 
list that the 1911-2 Excello has points of interest and novelty 
to distinguish it from its predecessors, while all its specially 
unique features are retained. The list to which we refer (7,023) 
18 Just issued, and our readers who are in need of information 
regarding the latest Excello should obtain a copy. The 
deposit-free cover of course still figures prominently in the list 
and also the storm-proof ash tray. It should be noted that 
the old pattern lamps can be converted to deposit-free at a 


Ехскило Lamp мин Diomaic INNER 
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comparatively small cost, considering the advantages in light 
efficiency obtained. 

For the illumination of large areas, stree‘s, wharves, dock- 
sides, public squares, &c., the flame arc lamp is not so suitable 


SUPPLEMENT to “ The Electrician," August 4, 191) 


[22 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER 3+, & 24, Gower Place, LONDON, М.С. 


as the open arc, because the downward illumination of the 
latter is too intense. By the use of a dioptric inner globe the 
rays of light from the arc can be bent in a more horizontal 
direction and the distribution of light over a wider area can be 
effected by this simple means. The angle at which the maxi- 
mum of light is obtained by the use of the dioptric globe is 20 
to 30 degrees below the horizontal. The globe itself is made 
up of a number of prism rings of different angles, and by reason 
of its position inside the outer globe it remains free from the de- 
posits of the arc. In a general scheme of exterior illumination 
it means that by the use of the dioptric inner globe a smaller 
number of lamps is needed than would be the case if the globe 
was not introduced. The Excello arc lamp is, of course, suit- 
able for a.c. and d.c. circuits and can be burned single or in 
series according to circumstances. Another feature of the list 
is a dimension sheet of the different kinds of globes used with 
Excello lamps. 


ALUMINIUM BATTERY CONNECTIONS. 


The value of aluminium conductors has been demonstrated 
recently, principally in connection with low-tension heavy- 
current networks, &c. In the battery room this class of con- 
ductor has been proved to be exceptionally useful by reason 


Уку or ALUMINIUM BATTERY CONNRECTIORS. 


of its light weight and acid resisting properties. It is a difficult 
and ‘expensive matter to carry heavy copper rods and bars 
about a battery room, but aluminium presents a convenient 
solution of the problem. The British Aluminium Co. has 
recently installed a quantity of Ц in. diameter aluminium 
round rod in the battery room of the Westminster Electric 
Supply Co.’s new station, Horseferry-road, Westminster. In 
the adjoining illustration we show how easily the rod can be 
bent to suit the angles of the battery room and the position of 
the terminals. The particular battery оп which these alumi- 
nium conductors were used is of the standard type, with sweat- 
ing sockets for solid copper rods. It was not thought advisable 
to alter this connection, so the copper rods were cut off at a 


convenient height above the end cell and joined to an aluminium 
bridge piece. Into this bridge piece the connecting aluminium 
rods have been bolted. The rods themselves are supported by 
reel insulators placed in hangers suspended from the roof. The 
rods are taken the full length of the building to the switch- 
board. All the joints were made by butt welding, so that no 
solder or foreign metal was introduced. 


BELL SIGNAL INDICATORS. 


Where electric bells are employed to give important signals 
it is advisable and often necessary to have some visual indica- 
tion of the signals given. Siemens bell indicator consists of а 
dial instrument which indicates the number of bell strokes 
given, and is particularly applicable for shaft winding or haulage 
in mines. It comprises an electromagnet which operates an 
armature, actuating а pointer through one section of the dial 
for each ring of the bell, so that the number of rings received 
is recorded by the pointer. It is provided with a releasing 
mechanism to set the pointer back to zero. This can be done 
either by hand at the instrument by means of a lever provided, 
or electrically by a press button switch in the engine room. 
This switch may also be so arranged that it is automatically 
operated by the engine. The indicator can be applied to any 


existing bell signalling apparatus without any alteration to the 
latter. 


ШЕЛ | 
BELL INDICATOR AND BELL wiru Розн Key. 


Two bells with a dial indicator are provided in the engine room, 
the latter indicating the number of strokes on the bells, thus 
forming a visual indication of the order received. А bell and two 
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press switches are also provided at the pit bank, and a hell and 
press switch at the pit level, which enable the usual order of 
bell signals to be used. 

The following doscription of working the signals is only taken 
аз an example to illustrate how the apparatus may be used. 
The procedure may be varied to suit the requirements in cach 
particular case. For instance, if men are to descend the shaft, 
the banksman gives three rings on his own bell and that at the 
pit level by pressing one of the switches at the pit bank. To 
this signal the onsctter at the level replies, before men enter the 
cage, by giving the bell at the pit bank three rings; at the same 
time one of the bells in the engine room will ring three times, 
and the indicator moves forward one step for each ring and will 
stand at 3. When the onsetter’s cage is ready to ascend he signals 
the banksman and engine man one, the pointer on the indicator 
moving forward to 4. To start the descending cage the banks- 
Man now signals to the engine man by pressing the second 
switch and ringing the second bell in the engine room once. 
The indicator pointer moving to the engine man knows that 
the cage 13 ready to descend and proceeds accordingly, at the 
same time putting the pointer back to zero by means of the 
press switch. This last operation can also be effected by a 
release switch actuated by the engine, so that it is impossible 
for the engine to be moved and the old order to remain on the 
dial. The divisions on the dial allow various extra orders to 
be used up to 12 bell strokes. Whenever a signal is sent from 
the level or pit bank, the bell at either of these places rings. 
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thus confirming that the signal has been received correctly. 
The bell signal systern with indicator can also be adapted for 
mines having two or more levels. 


A NEW E.C.C. MOTOR. - 


The Electric Construction Co. have just introduced a new 
direct-current motor, which is designed to meet the demand for 
a cheap yet thoroughly reliable low-power machine. Its con- 
struction embodies various new features—notably a radial 
commutator—which reduces manufacturing costs, and at the 
same time sacrifices nothing to efficiency, mechanical strength 
or general reliability. The temperature rise of the ^" SVP" 
motor does not exeeed 70°F., after six hours’ run at full load, 
and it has an overload capacity of 25 per cent. for two hours and 
50 per cent. momentarily. The face of the commutator is in 
the vertical plane. Each of the two brushes is held against 
the commutator by a small spiral spring, adjustable for pressure 
by means of a milled-head vulcanite screw. Some of the advan- 
tages derived from the adoption of the vertical commutator 
may be stated briefly. (1) Cost of production is reduced. 
(2 The brushes are accessible from the outside of the 
frame. Adjustment or replacement of the brushes 1з 
much easier than in an ordinary open machine, although the 
"SVP" motor is of the protected type. (3) Smooth running 
is assured, and the danger of high bars or of the commutator 
getting out of truth is remote. (4) As the commutator surface 
is flat, practically no bedding of the brushes is required. (5) 
The overall length of the motor is reduced. The “SVP” 
motor is at present offered for the following outputs: $ B.H.P. 
at 1,000 revs. per min., 1 B.H.P. at 1,400 revs. per min., 18 B.H.P. 
at 2,000 revs. per min. Interested readers should apply for 
fuller particulars and prices either to the head offices of the 
company at Dashwood House, London, E.C., or the works, 
Wolverhampton. 
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MINING TELEPHONES. 


Electric bells have been installed for many years in mines 
and collieries, and graduallv the telephone has been brought 
into play and is replacing or supplementing in many districts 
the original bell system. Messrs. Haslam & Schontheil of 
Cardiff are issuing particulars of a line of telephone instruments 
which are quite suitable for use in mines. The novelty 
of the instrument consists in the use of hearing and 
speaking flexible tubes which are brought out from the 
case of the instrument by a special elbow. At the ex- 
tremity of these tubes and inside the cast-iron case are the 
transmitter and receiver proper. This is an arrangement 
which dispenses with outside flexible cords and confines the 
whole of the electrical connections to the fixed case in which 
they are permanently enclosed. Aluminium mouth-and-ear 
pieces are attached to the “` hand-com " fitting at the outer 
end of the flexible tubes. А magneto call bell is placed in a 
separate compartment at the bottom of the case. The instru- 
ment is strongly recommended for coal mines, steel works and 
engine rooms, or in fact any position where risk in handling is 
likely to be met with and where it 18 essential to use а water, 
dust and gas-tight enclosing case. 


RAILWAY SALOON VENTILATION. 


The supply of fresh air to the average dining saloon on rail- 
way trains is not altogether an easy problem. The use of 
bracket fans at each end of the saloon is certainly no solution 
of the problem, because the fans simply blow the vitiated air 
backwards and forwards, and as a rule there is some “crusty” 
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passenger who objects to the breeze because it is a “ draught.” 
In both summer and winter the air in these saloons is generally 
at too high a temperature, and this fact is simply attributable 
to faulty ventilation. Messrs. James Keith & Blackman have 
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developed a form of carriage ventilator which certainly tackles 
the problem on a more reasonable basis. А small Keith fan 
of the centrifugal type and 5 ш. diameter is directly con- 
nected to a vertical spindle electric motor. The motor is placed 
inside the roof of the saloon and drives the fan wheel, which is 
outside, through an extension of the motor shafting. The 
wheel runs in a specially designed cowl and discharges into two 
channels which are constructed so that there is no back draught, 
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and it is impossible for flying cinders from the engine to enter 
the wheel casing when the fan is out of use. Both fan and 
wheel are self-contained, and can be dropped through a port- 
hole in the roof, a flange under the fan wheel taking the weight, 
and only needing fixing by a few screws. The motor itself jis 
covered by an ornamental ventilated casing, which is sup- 
ported inside the ceiling of the saloon. The illustrations here- 
with will explain the design of the ventilator. 
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MULTAX АВС LAMPS. 


The makers of this lamp, the Globe Electric Company, have 
just issued a brochure describing the latest pattern in which the 
burning hours have been increased 150 per cent. without add- 
ing to the length of the lamp.. Our readers will doubtless re- 
member that patent bridge-core carbons are used in con- 
junction with a special method of enclosure of the arc. The 
latter comprises a replaceable fire-resisting inner globe which 
is fitted to the lamp in such a way that the-fumes from the car- 
bons are carried away at the top of the globe case and do not 
enter the mechanism of the lamp. The sectional illustration 
herewith will explain this arrangement. It also shows the patent 
light distributor which berds the light rays considerably to- 
wards the horizontal. The deflector is described in the list as 
a hollow glass ring of triangular section, the inside surface of the 
hypotenuse being silvered. It is placed in the bottom of the 
globe and its slope is so proportioned that the rays from tlie arc 
fall on it at the proper angle required to bend them in а hori- 
zontal direction. The fact that the silvering is done on the 
inside of the glass ensures a constant brilliance for the reflecting 
surface quite irrespective of the cleaning of the globe. 


View or Моцтах DISTRIBUTING REFLECTOR. 


The Multax lamp is offered in two patterns, one for 20 to 25 
and the other for 26 to 40 burning hours. The first-mentioned 
lamp is only 33 in. in overall length and is recommended by the 
makers for shops and public buildings. The lamp is made for 
direct-current and alternating-current circuits and the Globe 
Electric Co., Farringdon-avenue, London, E.C., will be glad to 
send fuller particulars on request. ў 


—— n E a a n s m a 


In this country we are not privileged to utilise the front 
covers of our technical periodicals for other than advertising 
matter. The “Canadian Electrical News” • established. a 
useful precedent in one of its recent issues by reproducing on 
the front cover a highly original design by an equally original 
artist. We reproduce the design on a small scale herewith. 
It is self-explanatosy and will bear examination in detail. 
We commend it specially to the notice of students of wireless 
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For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars. 
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telegraphy, as possibly they may evclve some new application 
of etheric wave systems from it. 
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SIMPLEX FANS AND SMALL MOTORS. 


In the new Simplex fan list will be found a range of electric 
cooling devices to suit all tastes and requirements. The now 
familiar types of fan—desk, bracket, ceiling and porthole—are 
well represented. Swivelling bases for fans are also a 
feature of the list. These have come to the front of recent years 
&nd are deservedly popular. It is possible by their use to use 


SIMPLEX Desk Fay. 


a fan and distribute the breeze about a room or office, the result 
being somewhat of an economy in fans, because one man in a 
large office who may be the head of a department can arrange 
matters that the breeze from his single fan can be shared by the 
other members of the staff. In the Simplex fan list is also a 
full account of the Simplex small motors. Among these we 


- ARMSTRONG, STEVENS & SON, Г® 


WHITTALL STREET, 
BIRMINGHAM. 


PRICE LIST ON APPLICATION. 
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notice а polyphase motor, the driving of looms and the other 
small power machines in textile factories. This motor is fitted 
with the balance cradle suspension and balanced spring 
tension adjustment for tightening the belt automatically. 


FROM GLOVER'S 1911-12 CALENDAR. 


Li 


'W.T.GLOVER &С° 
OBS 


Мот TO BE CONFUSED WITH THE FIRST BRITISH AIRMAN LANDING AT 
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PRESSPANMN in sheet, rolls and tapes. 
Presspahn tubes and stampings. 
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for Switchgear and Heating Apparatus. 
Controller Insulation. Moulded parts of 
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Japanese Paper in Rolls and Tapes. 


Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


ASBEST S CEMENT in Plates, 
AMIANITE, Vulcanised Asbestos. Coil 


Insulators for Electric Furnaces, Tramways, &с. 
ineviating Pearis. MICA and Substitutes. Transformer Spools. 


Oil Varnished Linen, Silk and Paper, &o. 
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CAN IT BE POSSIBLE? 


In their competition with electric light the advocates of gas 
have put up some remarkable performances. The records of 
the controversy show the display of a greater amount of zeal 
on the part of the champions of gas as compared with those of 
electricity. In the case of gas the realisation of the knowledge 
of the ultimate result of the struggle must be somewhat fate- 
ful like the classic sword of Damocles over the heads of the 
contestants, The time appointed for the falling of that sword is 
not a matter for discussion at the moment. The development 
of the struggle between the two illuminants, particularly in the 
past 12 months, has witnessed a consistent advance of electricity 
side by side with the adoption of tactics by the gas adherents 
which can only be attributed to the promptings of despair. 

In the present year of grace electricity has taken advantage 
of the great opportunity presented by the Coronation. In 
spite of all the shufflings of the gas partisans, they have emerged 
from the competition in the decorative illuminations as the 
laughing-stock of the entire country. Our rivals are unfor- 
tunately unable to profit by this rebuff—they have simply to 
take it lving down. | 

Not content with administering a decided setback to gas at 
the Coronation, the electrical industrv is having the audacity 
to hold an Electrical Exhibition at Olympia in the autumn of 
this year. This exhibition will centre public interest in elec- 
tricity and. will undoubtedly give a great impetus to the wider 
utilisation of electrical energv for lighting, heating and power. 
Of these three we confidently anticipate that lighting and the 
sale of metal lamps will receive an extraordinary fillip. We 
have ventured on previous occasions to suggest the possibility 
of a reduction in the price of metal lamps for this exhibition. 
While we look forward to it with confidence the gas Interests 


AUGUST 11, 191. 


Gratis to 
Subscribors. 


cannot but regard it with the utmost dread. We appear to 
hold several trump cards in the game we are playing. Not 
only have we a considerable amount in hand in regard to the 
price of electrical energy for lighting purposes (indeed there are 
some engineers of large stations who hope that the lighting load 
will be something of a by-product), but also we have the tre- 
mendous advantage of being able to bring down, with their 
increased use, the cost of all electricity-consuming devices, be 
they lamps, motors, heaters, &c. With gas, on the other hand, 
there appears to be only one weapon left, that is, the price of 
the commodity, for it is difficult to conceive that the cost of gas- 
consuming devices can be reduced very much lower than it is 
at present. 

Reduced to this extremity the gas industry is occupying 
itself in the attempt to discover some means of stemming the 
tide in favour of electricity. We hear rumours that efforts are 
being made to revive the gas-driven dynamo for electric-light 
consumers, and particularly the large consumer, who is a pro- 
fitable adjunct to the electric light mains. We understand that 
a scheme is on foot in one of the large provincial towns to put 
in gas plant and supply cheap gas at a rate which will make the 
cost of the electricity generated 14. per unit. The consumer 
is to be relieved of all capital charges and the maintenance of 
the plant. A nominal charge per horse-power per annum only 
will be made, and while the gas suppliers will make what profit 
they can out of the transaction the electricity consumer, who 
will then become their customer, will still retain the advan- 
tages which originally influenced him in adopting electric light- 
ing. Thisisa crafty manœuvre and does not deserve to succeed. 
There are even suggestions that the town supply can be used as 
a standby. И this is proposed, the station engineer has the 
obvious rejoinder to fixing the maximum charge under the Act 
for this class of service. Faced with the possibility of paying 


The West End Picture Theatre, Sauchiehall Street, Glasgow, 
illuminated by High C.P. OSRAMS. 
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for energy at the rate of £8 per kilowatt per annum, and with 
a shaky gas engine in the cellar, the electricity consumer would 
doubtless feel that he had dropped the bone in grasping for 
the shadow. We invite our readers to co-operate in the supply 
of particulars from their districts as to what is being done both 
bv the gas engine makers and gas suppliers towards the placing 
of a scheme of this kind on its legs. For the moment we are 
content to repeat the question, Can it be possible? 


EFFICIENT GRINDING. 


Engineers have made use of crindétones ever since the cradle 
days of the industry, but the most sanguine of the pioneers of 
crinding machinery would not have prophesied the evolution 
of present methods from so simple a beginning. Modern abra- 
sives are sufliciently hard to apply to the hardest metals and 
innumerable commercial processes are given a remarkably high 
degree of accuracy simply on account of the grinding methods 
introduced. Some idea of the diversity of these methods can 
be gathered from a list just published by В. В. Rowland & Co., 
of Reddish, who have made a study of abrasives and their prac- 
tical applications for over a quarter of a century. Thev offer 
a number of different kinds of abrasives for different purposes. 
These include corundum which is the hardest substance known 
to science, excepting the diamond. crystal Canadian corundum 
which is a cutting material, and does not rub, burn, or glaze: 
it is recommended for steel tools because it will not draw the 
temper. This last-named abrasive owes Из special properties 
to the absence of chemically combined water and lime and to 
its crystallisation, Then there is carbo-corundum which is 
produced by an electrochemical process: this is infusible at the 
highest temperatures and is insoluble im all liquids. Tt is more 


brittle than crystal corundum and is recommended for certain 
Special purposes. 
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Messrs. Rowland & Co., т addition to making abrasives, are 
also manufacturers of grinding machines. They have a special 
method of mounting for grinding wheels, the feature of which 
is the fitting of one plate over the boss of the other and the re- 
cessing of all bolt heads. The inner faces of the plates are dove- 
tailed and fit the wheels in such a manner that wholly eliminate 
the risk of bursting. Of the grinding machines we can say that 
they are offered in many types and sizes. A special pattern is 
one for twist drill grinding. This will take drills up to 23 mn. 
diameter and is fitted with belt-driven centrifugal water pumps 
and a smaller wheel for thinning off the drill points. Al pat- 
terns of grinders can be arranged for belt or motor drive. A 
large fully illustrated catalogue has been prepared of all the 
machines made by this company and a copy will be forwarded 
to interested inquirers. 


SIMPLEX NEW FITTINGS. 


A supplementary fittings list has just been issued by Simplex 
Conduits, and it will be found to contain a great variety of new 
designs. The pages of the list are devoted, in pairs, to the 
different styles or periods which the fittings represent. The 
Adam, Georgian, Dutch and modern are represented, the con- 


New HoLoPHANE 
PENDANT FITTINGS 
(SIMPLEX). 


cluding pair of pages dealing with holophane fittings. The 
designs shown are tasteful and artistic. On the score of price 
practically every pocket is catered for. ` The holophane fittings 
especially are very reasonable but at the same time are well 
selected and admirably suitable for flats and small households. 
A novelty among the holophanes is a dining-room pendant, 
hung from an ornamental ceiling fitting by three chains, there 
being a reflector bowl at the lower end surrounded by a large 
silk shade. The holophane table standards are also very pretty. 
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it Their rigid and substantial construction enables | 
Ai them to withstand the most severe usage and give | 
|| a continuous and uninterrupted service without 

| help from the repair shop or any undue heating. 
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VICKERS' 500 kw. 3-phase Alternator driven by Parsons Exhaust Steam Turbine. 


WiCHhERS МӘ уф” фФ i(2w»»». 


River Don Works, 
ON ADMIRALTY LIST. S = EEE" ELzIDD. ON WAR OFFICE LIST. 
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BAMBER NON-ENCRUSTING ZINCS. 


Most of the commercial primary batteries in use to-day are 
fitted with zinc as one of the elements. This metal is gradually 
eaten away аз the battery is used and must be replaced at ш- 
tervals which vary with the amount of work done by the bat- 
tery. Primary batteries are emploved largely on railways for 
telegraph and track circuits. It is of the utmost importance 
that the zincs used in these batteries do not become encrusted 
as the zinc is eaten away. If this takes place there is a con- 


The Sterling Telephone & Electric Co., Ltd., 200, Upper Thames Street, London, Е.С. Works: Dagenham, Essex. 
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and abroad, electric clock companies and consulting engineers. 
Tests conducted bv the National Physical Laboratory also are 
conclusive in support of the claims of the makers. Опе of the 
latter tests is worth quoting in detail. 

" Two simple voltaic cells, with copper plates, and with zine 
rods (in one cell a * Bamber’ zinc and in the other an ordinary 
amalgamated zinc), the sulphuric acid having a specific gravity 
of 1-074, were connected across a constant resistance of 1 ohm. 
The discharge was continued for 49 hours, at the end of which 
time the ordinary zine rod was gassing violently. 


GROUP OF BAMBER NON-ENCRUSTING ZINCS. 


siderable reduction in the life of the battery due to local action ; 
the efficiency of the battery 1s also impaired. For many years 
past the Evre Smelting Co. have produced, by a special process, 
a form of non-encrusting zine for all classes of primary batteries. 
These are known as Bamber zines, and it is claimed for them 
that they are free from encrustation and local action, 
they ensure a full and constant supply of current, that thev 
have more than double the life of ordinary zinc, and that they 
require practically no attention. These claims are certainly 
not exaggerated, because they are amply confirmed by the re- 
ports of actual users of batteries fitted with these special zines. 
These reports emanate from railway companies both at home 


PROMETHEUS | 
| 


ELECTRIC HEATING & COOKING. | 


London Showrooms: | 


9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., 


SALOP ST. WORKS, LTo., 


BIRMINGHAM. 


“The following figures show at a glance the result of the 
above test :— | 


sey 


Bamber’ zinc: 11-7 grammes zine consumption, 
0-6 gramme loss due to local action. 

“ Ordinary zinc : 26-5 grammes zine consumption. 
10-1 grammes loss due to local action. 
' “ The loss due to local action in the case of the ordinary zinc 
rod was, therefore, very nearly 17 times that of the ‘ Bamber’ 
zinc ; further, it will be seen that the zine consumption in this 


H ? ч А ч 1 
Bamber’ zinc very closely approximated to the theoretical 
consumption figure. 


PELTON WHEELS ficctric Piants. 


Patent Hydraulic Speed Governors. 


^ 
| I specialise in these, and my prices will be found 
i lower than those of any other first-class manufac- 
turer. I have supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 
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MECHANICAL ELECTRIC | 
CURRENT GAUGE. 


This novel invention enables one to determine 
with sufficient accuracy the amount of current 
passing in Cables (whether insulated or otherwise). 


Nett Price - - 


Vertical or horizontal conductors can be measured 
with equal ease. 


£1 18 O 


Telegrams: 
“ACCUMULATOR,” 
LONDON, MANCHESTER, 
cr GLASGOW. 


" It should be borac in mind that, whilst at the end of this test 
the ordinary zinc is described as^ gassing violently? and, it is 
further stated, that the ' protective surface was apparently 
disintegrated,’ no gassing is mentioned for the * Bamber’ 
zinc, which is described as being‘ pitted somewhat irregularly.’ 
It is stated that the main action on the * Bamber’ zinc had 
apparently taken place at the corners and at the top level of the 
acid. This latter emphasises the importance of having the 
largest section at the top of the zinc. + In view of this and that 
the loss of zinc on the * Bamber’ zinc up to the end of the test 
was only about 13 per cent. by weight, we may claim that the 
useful life of the * Валле’ was no means at an end.” 

We take the foregoing illustration from a list just issued by 
the makers and sent to us by their sole London agents, Alan 5. 
King & Co., ?8, Victoria-street, Westminster, N.W. 


IFS AND QUERIES. 


Has the Chairman of the N.E.M.A. melted himself out of the 
snowdrift yet ? 


If there were a society for the protection of electrical sales- 
men. 


Has Mr. Durtnall arranged to take his summer holidays on 
board “ The Electric Arc ? ? 

f only the * glad eye " came within the range of practical 
photometry. —— 
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DRAKE & GORHAM, LTD., 


66, Victoria Street, Westminster, S.W. 
47, Spring Gardens, Manchester. 
50, Wellington Street, Glasgow. 


Telephones: 
893 Westminster (8 lines). 
Р.О. 1218 Victoria. | 
3700 City (2 lines) Manchester. 
3858 Corporation and 
2188 Argyle, Glasgow. 


Will Lord Haldane restrain the publication of THe ELEC- 
TRICIAN Tables of Electricity Undertakings on the ground of 
their dealing with prohibited places ? 

Has the Electrical Contractors’ Association arranged to visit 
the Turin Exhibition while the Electrical Show at Olympia is 
in progress ? | 

Will Mr. Mordey do a pas seul at the Café Chantant at 
Olympia ? 

Will there beany findings of the new Joint Committee of the 
Textile Institute and the Institution of Electrical Engineers ? 


GLOVER'S ANTICIPATIONS. 


GLovER's IDEA or A JOINTER’S CHRISTMAS. 
(Worth studying this hot weather !) 
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CONTROLLERS. 
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SILENT. 


We specialise in Lift Controllers, 
Automatic Starters for the Control 
of Pumpe, Hydraulic Accumulators, 
Air Compressors, Machine Tools, 

Capstans, etc. 


“EMPIRE” APPARATUS IS 


BRITISH MADE. 


Write for Catalogue E. 


ELECTRIC CONTROL, Lu. 


177, REID STREET, 


BRIDGETON, 
GLASGOW. 


Telephone 3 Telegrams: 
2847, ** Control, 
Bridgeton. Glasgow.” 


d. C. F. 


A. C. TYPE. 


ANOTHER USE FOR OSRAMS. 


One of the interesting instances of electrical illumination on 
the occasion of the recent Coronation Festivities was that of a 
23 н.р. six-cylinder " Daimler" Car, belonging to Mr. G. F. 
Heath, of Birmingham. For some days during the period in 
question this car, which is known locally as “ Silvery Silence.” 
attracted considerable attention in the Midlands on account of 
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MOTOR CAR ILLUMINATED WITH OsRAM LAMPS. 


its elaborate scheme of decorative illumination, the entire effect 
being produced by means of 400 Osram lamps. Osrams were 
also fixed to the wheels of the car and revolving with them 
greatly added to the artistic effect. Such a test speaks well for 
the strength of the Osram filament, and if they will stand the 
“jolts” and “ jars " of rough roads (to which the wheels of any 
car must be subjected) they are more than especially suitable 
for the wear and tear of ordinary everyday use. 
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Small Motors 
A.C. & D.C. All Sizes. 


АП Voltages. 


HOGAN & WARDROP, 


2, GRESHAM BUILDINGS, 
BASINGHALL STREET, 
LONDON, E.C. 


Telephone . e > 793 LONDON WALL. 


ELECTRIC POWER IN QUARRYING. 


There is a field of industry in this country in which, as far as 
we are able to gather, electric power has made but little head- 
way. This is in the quarrying business, and the lack of users 
of electrical energy in this particular province is probably due 
to the distance of quarries from sources ofsupply. With large 
concerns, however, there should be sufficient justification for 
the installation of а central plant from which energy can be 
transmitted and distributed to the various motors. Ап inte 
resting instance of electric driving on these lines is afforded by 
the equipment of the Dolcse & Shepard Co.’s quarry which 18 
located on the drainage canal of the sanitary district, Chicago. 
The site of the quarry is within touch of the power supply mains 
of the Economy Light & Power Co., of J oliet, and a demand of 
1,200 kw. is made regularly on this concern. The use of elec- 
trical energy was hastened considerably by the fact that a fire 
destroyed a portion of the works, and in the rebuilding operatiors 
it was decided to use electric power. Motors are employed for 
drilling, loading cars, and conveying, shovelling and crushing. 
The electric drills in use replaced a number of compressed ат 
drills and they are operated at halt the previous cost with an 
increase of 25 per cent. in the output. The loading cars are 
supplied with energy from а third rail, and a batch of 25 cars 
daily handles 6,000 to 8,000 tons of stone, and only two mer 
are required to run the cars as against a large number needed 
for the original seven steam locomotives. Each car holds 20 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. | 
Manufacturers of— 
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No Temperature Coefficient. Wire wiii not Rust or Perish. 


Contains no Iron. 


_ The only Material of its kind Manufactured in Engiand. 


Used largeiy and Specified by the Admiralty. 


Used also by the Italian and Japanese Admiralities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 
WIRE. STRIP. SHEET. 


BARE. COVERED. 
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Makers : 


HENRY WIGGIN & СО., Ltd., , 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. Telegrams : '' WIGGIN BIRMINGHAM.” 


бд. 


| Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams: '*FERRYDOM, LONDON." 


ERRANITI 


LIMITED. 


IRONCLAD 
OIL ок AIR BREAK 
SWITCHES. 


Simple. Efficient. Reliable. 


WRITE FOR LISTS. 


HOLLINWOOD, LANCS., | 
78, KING STREET, MANCHESTER. 
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Woodhouse | 


||| has all the гей Е ШЧ 

| tube Systems, but it 
||| heater 1n appearance. With the Woodhouse 
|| system THERE ARE NO FIRE RISKS and 


| . я А 
Il the wires at any part are easily inspected. 
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the crusher. The cars are electrically braked on the descent, 
and the motors are connected to a dead resistance formed ot 
No. 6 Climax wire. The crushers handle 50 tons an hour and 
rolls are used for reducing below 6 in. in size. In the sub- 
station are motor generators for conversion of the transmitted 
energy to direct current, and also transformers for lowering 
the alternating-current supply to 440 volts. 


TANTALUM SHOW CARD COMPETITION. 


We are asked by Siemens Bros. Dynamo Works to announce 
that the number of designs submitted for their show card com- 
petition 1s far in excess of their wildest anticipations. The 
work of the many competitors is however being gone over as 
quickly as possible and the selection of the best designs will be 
announced shortly. 


METAL LAMPS AND LOWERING GEARS. 


During the past 12 months the metal lamp has made extra- 
ordinary progress in street lighting. We have had occasion to 
record the displacement of arc lamps of the open type either by 
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METAL Lame LANTERN AND LOWERING GEAR AT CROYDON. 
tLoadon Electric Firm). 


metal lamp clusters or high candle-power lamps. The develop- 
ment of the metal lamp for street lighting has up till now been 
principally in the direction of side streets, but since the domain 
of the arc lamp has been invaded the metal lamp has figured 
prominently in large thoroughfares, and probably the principal 
item of interest is the use of lowering gear for the metal lamp 
lantern which has taken the place of the arc lamp on the same 
post. Messrs, The London Electric Firm, of Croydon, wh» are 
specialists in а patent form of lowering gear having only one 
part, have introduced these devices for metal lamps in a large 
number of districts. We illustrate one of the lamp-posts at 
Croydon fitted. with this gear and with the lamp lowered for 
cleaning and general inspection. The makers claim that the use 
of this gear for metal lamps is justified because their particular 
device is extremely simple and inexpensive to instal. It dis- 


BACK VIEW OF A 


REYROLLE 


LEVER-TYPE MOTOR STARTER. 


Fitted with Patent “ Current-Growing” Resistance. 


„ЕЕ = 


Pamphlet No. 19 (which gives full particulars), has just been revised, and in 
many cases prices have been reduced, 


SEND FOR A COPY. 


А. REYROLLE & СО., Ltd., 


HEBBURN-ON-TYNE, ENGLAND. 


penses with the time and labour required for the power waggon, 
which is apt to be dangerous and also impede traffic. It may 
be remarked that the contact suspension device is of the 
positive acting weight relieving type, and combined with it 18а 
self-contained winch which is without rachets, pawls, springs or 


triggers. 


ELECTRIC SIGNS FOR CHURCHES. 


An American contemporary in discussing the merits and 
development of the electric sign remarks upon the possibility 
of its use for churches. Although no instances are quoted it ^í 
stated that the electric sign is being used һу churches, and 15 
considered n good taste Now т this country if any such 
movement were set afoot it would be foredoomed to failure 
because our national ideas are diametrically opposed to those 
in vogue " across the st ream.” We ourselves can see по reason 
why an electric sign should not be used to direct the stranger 
from a main to a bye thoroughfare in which a place of worship 
is situated. The actual fixing to the walls of the church or 
chapel of an electric sign would we imagine rouse a storm 9 
indignation among the congregations over here. Still there 
are enterprising ministers of the younger schools of British de- 
nominations who would erect a " talking sign " on or near the 
sacred edifice in which they exercised their pastorate. То 
put up a sign within the precincts of any sacred. building 
would be rightly looked upon as sacrilege. The school and 
assembly rooms ar.d church hall may appropriately be used to 
cry out their presence by means of electric siens. 


—— 
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RAPPERSWIL, SWITZERLAND: 
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CAN IT BE POSSIBLE? 
A COMMENT FROM THE PROVINCES. 


We have received a communication from one of our readers 
dealing with the subject discussed under the above heading 
in our last issue. He writes as follows :— 

The article under the above heading in the current issue of THE 
ELECTRICIAN, although somewhat belated, is the most refreshing 
draught the present writer has had during this season of wasp-stings 
and empty bottles. The invitation to your readers to co-operate 
with you in comparing notes as to their experiences in the field of 
competition should be productive of much good and useful informa- 
tion. 

In the opening paragraph, owing to the hot weather or a side-slip 
of the typewriter, a wrong impression is caused by the following 
statement: “ The records of the controversy show the display of a 
greater amount of zeal on the part of the champions of gas as com- 
pared with those of electricity." This is true only so far as the 
records go, as, owing to the lethargy of the electrical press, much goes 
unrecorded that would be most useful to those in the field. Whilst, 
on the other hand, our friends the enemy go to the other extreme, 
and record more than actually happens, as instanced in a certain gas 
journal a couple of weeks ago when they adduced certain scientific 
proofs from an unknown source to show that a tantalum lamp created 
more carbon dioxide than a gas burner in the same room under 
similar conditions. | i 

With regard to their many desperate attempts to find fresh outlets 
for gas, the vendors of this superfluity are finding that their oppor- 
tunities are becoming fewer daily, and it only requires a combined 
forward move on the part of all concerned in the electrical industry 
to co-operate as vou suggest and keep in close touch through the 
medium of the technical press. The necessity for this vigilance is 
shown by the latest move on the part of the gas undertakings. Even 
in the past their tactics have often times been more vindictive than 


competitive, their real aim, wasp like, being to damage their oppo- 
nent at the cost of greater damage to themselves. When their new 
scheme, financed by the funds being raised on the basis of 25. 6d. per 
million cubic feet is launched, we must Lo рер) to compel them to 
spend it for the publie good. 

An allusion is also made in THE ELECTRICIAN article to the forth- 
coming Olympia Exhibition, and a hope is expressed that one of the 
outcomes of it will be a reduction in the price of metal filament lamps. 
'This is an absolute necessity, as it must be obvious to all concerned 
that the inflated prices of these lamps has placed a strong weapon int o 
the hands of our rivals, and caused the greatest set-back to many 
electrical undertakings which has been felt much more than gas or 
any other competition. The losses due to their reduced consump- 
tion have not been made up, in many cases, by additional lamps, 
owing to their prohibitive prices. Unfortunately, there is a differ- 
ence of opinion on this question in our own camp, as recently a con- 
temporary connected with the electrical industries, commenting on 
the fact that one firm of lamp manufacturers are supplying a high- 
voltage lamp at 2s. 6d., concludes by asking the following question : 
* [s the game of cutting prices worth the candle ?" This lamp at 
the price quoted yields a clear 30 per cent. profit, without any risks 
whatever, and if the man behind the counter is not content with this, 
the only remedy is to effect a more efficient means of distribution, 
and the sooner the better. | 

This question cannot be viewed ог discussed along parallel lines, as 
they never meet, but rather as an equilateral triangle, the base of 
which is the supply undertaking; the other sides being represented 
by the consumers and the manufacturers respectively. All other 
interested parties are merely adjuncts, or in some cases hangers-on. 
The sooner that this is realised it will be better for all concerned, and 
once we get our own house in order, we may hope for satisfactory 
results all along the line. The tail has wagged the dog too long. 
Much more might be added, but for various reasons must be deferred 
for the present, as the writer is by no means a prime mover, but a 
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LEWIS’S LIBRARY. 


Messrs. H. K. Lewis have sent us a copy of their quarterly 
list of new books and additions to their medical and scientific 
library. In the scientific section we notice that the already 
fairly representative collection of books has been brought 
up to date by editions in aeronautics, civil engineering, 
electrical and general engineering, mechanics, mining. metal- 
lurgy and technology. In the electrical section we notice 
particularly the addition of the revised edition of Von Schon's 
`` Hydro-Electric Practice," a voluminous work dealing with 
the practical use of water power for electrical transmission 
purposes, Dr. Fleming’s “ Lectures on the Propagation of 
Currents in Telephone and Telegraph Conductors” is also 
included and should be useful to telegraph and telephone 
engineers who are anxious to keep abreast of the times. Our 
readers should make application for particulars of the library, 
and also of these recent additions, to Messrs. H. K. Lewis, 
136, Gower-street, London, W.C. . 


THE BENJAMIN FRICTION-DRIVE SCREWDRIVER. 


t LI 
There are innumerable instances in which Ц 1s convenient 


‘to turn a screw driver without removing the business end from 


the slot in the screw. The rachet screw driver is well known, 
but it has certain limitations and is apt to be expensive. With 
the Benjamin friction-drive driver there are frictional surfaces 
between the cap and the handle, and these engage when the 
ordinary natural working pressure is applied to the end of 
the handle. There is а spring which separates the surfaces 
as soon as the pressure is relieved, and the loose free end of 
the handle can be turned back without removing the screw. 
This spring maintains а shyht constant pressure on the screw 
holding it firmly in the slot. There is а free swivel connection 
hetween the cap and the handle by which it is possible to turn 


Small Motors 
A.C. & D.C. АН Sizes. 


АП Voltages. 


HOGAN & WARDROP, 


2, GRESHAM BUILDINGS, 
BASINGHALL STREET, 
LONDON, E.C. 


Telephone . . . 793 LONDON WALL. 


very rapidly free-running metal screws simply by the opera- 
tion of the fingers and thumb. The driver can be used by one 
hand, and is therefore suitable for dealing with difficult places 
where constant lifting of the blade from the screw slot not 


BENJAMIN SCREWDRIVER. 


only wastes time bat is apt to be annoying. The driver is 
suitable for turning right or left hand screws without any 
adjustment. The price is extremelv moderate, and two types 
are offered, one with diameter blade and the other with lin. 
diameter. The blade is of high-grade crucible steel carefully 
forged, tempered and polished, and the handle is of black 
insulating material moulded round the blade. The Benjamin 
Electric (Ltd.), 117, Victoria-street, London, S. W., will supply 
particulars. К. 


TIME SWITCHES. 


In our issue of July 28th we described a pattern of time 
switch which is manufactured by Messrs. Novitas (Ltd.), 
Zurich. We have since received a pamphlet from Messrs. Wm. 
Geipel & Co., St. Thomas-street. London. S.E., in which the 
same pattern of switch is described and priced. We are asked 
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Their rigid and substantial construction enables 
them to withstand the most severe usage and give 
a continuous and uninterrupted service without 
help from the repair shop or any undue heating. 
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THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
Proprietors : Vickers Limited. 
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VENTILATING 
SUN FANS 


For exhausting or delivering large 
volumes of air Sun Box Blade Fans 
are reliable and efficient. Noiseless 
in operation. ‘Ten sizes, moving from 
1,200 to 30,000 cubic feet of air 
per minute. Direct and alternating 
current. 


LIST №. 216 GIVES 
FULL PARTICULARS 
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ARMSTRONG, STEVENS & SON, L' 


WHITTALL STREET, 
BIRMINGHAM. 


to state that this firm are placing these time switches on the 
market as agents for the United Kingdom and colonies. They 
also inform us that the switches are being used by a number 
of Corporations in this country, particularly by the Manchester 
Corporation. The switch has been marketed under the trade 
name of the “ Arbiter.” 


QUICK-BREAK KNIFE SWITCHES. 


The single-pole and triple-pole quick-break knife switches 
illustrated. herewith have all eurrent-carrying parts of hard- 
drawn copper. The handle is well insulated, and the risk of 
shock when operating is red'iced to а minimum. Single-throw 
switches are supplied with knee-type handles only, while double- 
throw switches are made with straight handles only. The con- 
tacts are made т the double * U " form, and act as a guide for 
the blade when closing the switch. They are strengthened by 
mild steel stirrups wh'ch assist in maintaining pressure between 
the contact surfaces. The blades are made in the * U " form, 
and are hinged to cast-iron blade carriers. In the case of 


SIEMENS KNIFE SWITCHES. 


switches for currents up to 200 amperes, the whole of the blade 
has a quick-break action, but in larger sizes a follower blade is 
provided. For currents above 700 amperes, two or more blades 
in parallel are. provided, according to the capacity. Both 
blades and contacts are easily renewable. In the case of double 
or triple-pole switches, the blades are mechanically connected 
by an msulacing bar to which the handle is fixed. Switches 
can be supplied mounted or unmounted for either front or back 
connection, When ordering unmounted. switches, the thick- 
ness of panel should be stated. The switches are made by 


REYROLLE WALL PLUGS | e 
For Portable Machines, Lights, &c. Е. 


Pamphleis 114, 122, 88 and 45 give all particulars 
WORKS - 


WHAT ABOUT THE BULB? 
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The adjoining illustration has 
been reproduced from an untouched 
photograph taken of a lamp sent Ра 
to the G.E.C. by Rawlings & Co., 


of High-street, Lee, Kent. This | л? 
lamp has recently undergone and И 
withstood a test such as does not a i 


fall to the lot of many. For some 
time past it has been burning in à 
private garage in Kent, and on 
Thursday the 10th it was struck by | 
the rear part of a car backing into 

the garage. It is of interest to record 
that the only damage done to the tovto 
lamp was the indentation of the cay 

shown in the ahove picture, the x 
filament after the collision being » 


Y 
found absolutely intact. 


A STURDY Озвам. 


THE VIBRAGRAPH. 


An extremely ingenious instrument, and one which should 
have а wide field of application, is that knowa as the Vibra- 
graph, which Messrs. Siemens Bros. & Co. are putting on the 
market. This instrument has been designed to give accurate 
records of every kind of vibration. In a pamphlet published 
by the makers an interesting description is given of the instru- 
ment and also several photographic records, which are termed 
vibragrams, of various objects, such as а house with no traffic 
passing and with a tramcar passing, a turbo-generator, a two- 
crank engine, a four-cylinder motor-car engine, &c. The 
instrument is of simple construction and is compact and light, 
therefore easily portable. In principle a small mirror is floated 
ou mercury, а beam of light from a tiny electric lamp is thrown 
on to the mirror and reflected on to either a ground-glass screen 
or a photographic plate. In order to measure the vibrations 
within a wide scale three differently adjusted mercury cups are 


provided with each instrument. We understand that the 
| | 
SIMPLEX CONDUITS Lp. 
Garrison Lane, BIRMINGHAM. 
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apparatus has Беер on test for over 18 months, and has proved 
highly satisfactory. It has also been used in vibration litiga- 
tion cases in which municipal supply undertakings were 
involved. 


INTERPOLE DYNAMOS AND MOTORS. 


———— 


The introduction of the auxiliary pole for dvnamo-electric 
machines at the time of the last electrical exhibition at Olympia 
was a matter of considerable importance to the development 
of industrial electric power applications. In the meantime, 


Union ĪNTERPOLE DYNAMO. 


manufacturers have carefully introduced this important 
adjunct into their designs, and the net results have been a 
cheapening in the cost of production, increase in the capacity 
of the machine and a reduction in its overall dimensions. 
Practically all dynamo and motor makers at the present time 
ave a special line of interpole machines for direct-current 
working. The Union Electric Со. has just published a special 
list dealing with their machines of this class, and it will be found 
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culty. 


CIRCULATING 


Telepbcne: 10721, CENTRAL. 


of'interest to electrical contractors and industrial power en- 


gincers. We understand that in the electrical and mechanical 
design and construction of these machines the requirements 
of the British. Engineering Standards Committee are com- 
plied with. The principal features of the machine are the 
fixed brush position for all variations of load, the fitting of a 
special terminal box at the side of the magnet frame, and the 
general provision of an extremely compact and neat machine. 
The machines are designed for a 25 per cent. overload for half 
an hour and 40 per cent. for three minutes. It is stated that 
the ratings are upon conservative lines, and that under con- 
tinuous running conditions the temperature is always within 
safe limits. The machines can be supplied open, 
semi-enclosed and enclosed. ) 


NEW *ARMORDUCT" CATALOGUE. 


Ап interesting general catalogue of electricity sup- 
plies and wiring accessories is being sent out by the 
Armorduct Mfg. Co. The majority of the specialities 
of this firm have been before the industry for some 
years and are consequently well known. The list is 
the complete catalogue of the company's products 
and covers practically every item required by the 
wiring contractor. The company's conduit system 
and accessories is fully described in the list, and a 
considerable number of pages are devoted to these 
details. Incidentally, we may remark that the com- 
pany has an extensive works at Witton, Birmingham, 
where all its conduit material is produced, and we 
give an illustration'showing one of the departmenta 
of these works. We notice in the conduit section 
details of an interesting type of adjustable wall 
box which should prove very useful in difficult 
situations. It із not always possible to plumb up 
a box with the face of the wall When th^ 
| _ surface from which the switch knobs are to project 
18 not 1n a vertical plane it is necessary to adjust the position 
of the bottom of the box until it becomes parallel with the 
flush surface. The adjoining sectional illustrations show how 
the Armorduct adjustable fittings box overcomes this diffi- 

The switches are mounted on a back plate which is 
arranged with an adjusting screw in such a way that the top 
or bottom of the plate can be set at at any desired angle to 
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MOTOR DRIVEN FIRE SYSTEM. 


An interesting account of an up-to-date equipment for pro- 
viding protection from fire is given in a recent issue of the 
`` Electrical World." It is in use at Boyne City, Mich., which 
is a town of 2,000 population near the northern end of the 
lower peninsula of the State. The water supply of this town 
is derived from a well, whence it is pumped by means of an air 
lift, delivering into a low-level receiving basin. High-duty 

' pumps next force the water to the reservoir on а hilltop 250 ft. 
above the town. The main supply to the town is through a 
12 in. pipe in which. at the city limits, is inserted an electrically 
controlled gate, by-passed by а pressure-reducing valve. 
Normally the gate valve is closed, passing the town water sup- 
ply through the reducing valve, and so lowering its pressure 
from 115 1b. to 401b. per square inch for domestic use. In 
case of fire in the town tlie electrically operated gate valve can 
be opened from the fire department office, at once impressing 
the entire 115 lb. pressure of the reservoir on the town mains. 
With this pressure no fire engine is needed to throw a good 
stream over any house in Boyne City. 
CONDUIT DEPARTMENT, WITTON WonkKs or ARMORDUCT Со. The main lift pump is of the triplex-plunger type, and is 
driven by a slip-ring induction motor. The pump delivers 
directly into the 12 in. main pipe between the gate valve and 
the reservoir. When in operation this pump supplies a greater 
volume of water than the town demands at any time, so that 
the pump is continually making delivery to the reservoir. 
When the level of the reservoir has risen to a pre-determined 
height the pump is automatically shut off, being again started 
when the reservoir falls a given amount. 

This automatic control of the pump motor is effected by a 
float at the upper reservoir controlling the circuits of the auto- 
matic starting panel in the pump house half way down the hill. 
On account of the exposed position of the float and the severe 
- climate to which it is exposed a pilot pipe filled with oil has been 

7 provided in which the float moves. This pipe is tapped from 
Y the lowest level of the reservoir, so as to be unaffected by ice on 
the surface. The oil line is also so arranged that in case the 
reservoir is drained the oil will not be spilled. Normally this 
float contact controls the pilot circuit of a full automatic self- 
starting panel for the pump motor. but if desired the float con- 
LEL WITH THE WALL trol can be cut out by opening a double-pole switch, leaving the 

SURFACE. сг Ей motor to be started from the panel by hand. The latter 
MAS feature makes it possible to keep the motor off the line during 
hours of heavy load on the generating station. The motor 
driving the high-duty pump is protected by an oil switch. 
Details are also provided of a large variety of designs of lan- which also serves as a circuit-breaker. The air compressor 
terns for outside lighting. We are sure that the list will be used for blowing the well is driven by a squirrel-cage motor. 
appreciated by the trade, and would recommend interested The attendant in charge of the station visits it during a short 
readers to make early application for a copy. time eacli day to inspect the operation of the equipment. 


the bottom of the box. This movement enables the switch 
knobs to be brought into line with the flush plate covering the 
box on the surface of the wall. 

A large amount of space in the list is also given up to water- 
tight fittings both for single metal lamps and for clusters. 
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GAS AND ELECTRICAL HEAT. 


We have trodden on so many of the pet corns of the 
* Journal of Gas Lighting” lately that it has devoted quite a 
considerable amount of its valuable space to the application of 
salve to the bruised spots. Our remarks under the head of 
“ Сап it be possible" ? have caused it an immense amount of 
merriment, so it tells us, and it has, no doubt, got rid of much 
perspiration (condensed gas, if it prefers the name) in shaking 
Its sides with laughter. We are delighted; indeed, we had 
grossly underestimated our esteemed contemporary's sense of 
humour. Maybe we doubted its existence altogether. But 
to return to one of the corns. We are now invited to take up the 
cudgels on behalf of the Berry Construction Co., about whose 
x Tricity " cookers, at Preston, we ventured (withou tasking the 
permission of the ** Journal of Gas Lighting") to give a few 
figures. Now figures to our esteemed contemporary are like 
the winds about the vitals of a gas mantle, they bring on violent 
tremblings. Meat shrinkage in gas cookers is the cause of the 
trouble of the figures. The full blown wholesome appearance 
of a “ Tricity ” cooked joint is something which the gas people 
are incapable of understanding. They have not seen it, won't 
trouble to see it (why should;they!), and because it does not 
appear “ scientifically " correct, they say it is impossible and 
silly. Not content with a wild prancing around the hot plate 
of discussion, our contemporary endeavours to escape the 
grilling figures by abusing the author of a testimonial to the 

Tricity ” ccoker. The insinuations are that the testimonial 
was Influenced by the Berry Construction Co., and that Mr. 
Haynes, the householder in question, was not satisficd with 
cooking the meat but “cooked” the figures as well Vulgar 


personalities were also indulged in at the expense of Mr. Haynes. 
These tactics are unworthy of our pugilistic contemporary, 
whom we have never until now had to accuse of hitting below 
the belt. It must not wonder that the Berry Construction Co. 
and Mr. Haynes maintain a dignified silence as the best 
“response”? to such attacks. Mr. Berry is by no means 
“Coy.” We advise the“ Journal of Gas Lighting" to cultivate 
its old sporting style and get in, if it can, a few heavy body 
blows on the ** Tricity " cooking proposition. It will not then be 
necessary for it to turn from the Berry Construction Co. to us 


for an explanation of the difference between gas and electrical 
heat. 


IFS AND QUERIES. 


Will the other lam» makers now bring out drawn tungsten 
wire lamps ? 


Mr. Steinmetz asks a question :—What is permanent in the 
permanent magnet, the magnetic flux, or the magneto-motive 
force, or the flux density, or flux distribution, or the magnetic 
energy ? The answers of disappointed competitors in Siemens’ 
Tantalum poster competition will receive every consideration. 


Will the Lea Recorder Co. fit their instruments to each of 
the bars at Olympia ? 


Is there any reason to suppose that, if any other lamps but 
Brimsdown had been used at the Carlton Hotel, the falling of 
debris in the recent fire would have failed to break them ? 


Will there be a strike of electrical contractors, and, if so, 
will the Electrical Engineers Corps be quartered on their 


premises to maintain order and keep up the price of metal 
lamps ? 
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THE ELECTRICAL CONTRACTOR IN AMERICA. 


The relations between the electrical contractor and the cen- 
tral station engineer in this country has been discussed in the 
technical Press ad nauseam. The position of affairs as between 
the parties has undergone no change despite the amount of ink 
and paper which has been used with that object in view. На 
poll were taken of the electrical contractors in the country, 
probably half of them would express the utmost indifference аз 
to what the central station engineer did or did not do. The 
other half would be probably divided into those whose relations 
with the central station engineer were of the best possible 
description and those whose were not. The National Elec- 
trical Contractors’ Association has recently held its annual 
meeting at Niagara Falls, and it is interesting to turn to views 
expressed by one of the staff of the New York Edison Co. on the 
subject of the contractor and the central station. We have 
often said that the conditions under which a supply of electrical 
energy is given in the United States differ vastly from those 
which obtain in this country. There are practically no legal 
restrictions of any kind, and there appears to be a delighttul 
flexibility about the fixing of rates for various classes of con- 
sumer. Probably this is only equalled by the methods which 
we understand are in vogue among electrical power in bulk 
supply companies in this country and those municipalities who 
are sufficiently large to offer inducements to the power con- 
sumer. " The Electrical Review and Western Electrician,” 
commenting upon Mr. Wiliams Paper, to which we have 
referred, throws some interesting sidelights on the position of 
affairs “ on the other side.” It says: ^^ Very often it is neces- 
sary inthe carrying out of a campaign, looking to the introduc- 
tion of current-consuming devices as a necessary adjunct to 
building up the central station load, that the company must 
strike a bargain with the customer and prospective consumer.” 
This indicates that the consumer is offered special inducements 


in the matter of price, to come on the mains. Probably he has 
a private plant, and only a specially low rate will tempt him to 
scrap this and depend upon the public service. Over here we 
have very few opportunities of striking bargains of this kind. 
Then again our contemporary says : ** Where a campaign having 
for its purpose the introduction of heating devices, electric 
fans, portable lighting outfits, domestic appliances such as 
washers or vacuum cleaners, is projected, the contractor stands 
no chance whatever in the matter of meeting the central 
station company's price for the apparatus. However, there 
should be no animus upon the part of the contractor in 
an incident such as this. While it may deprive him of 
a small profit which he might make as a merchant, so long 
as the central station company is not entrusted with the 
wiring of the premises or the installation of the apparatus, 
every device that is sold improves the business of the electrical 
contractor." 

This matter of the price of the central station for electrical 
apparatus being below that of the contractor is one which we 
have had little occasion to deal with on this side. We under- 
stand there have been complaints against some show-rooms 
in London and the provinces for offering apparatus at list price. 
Where the station man has bzen inclined to embark upon a 
price-cutting campaiga the contractor has been able to check 
him. But the real point of our contemporaries’ remark in this 
connection is that relating to the wiring of the premises and the 
installation'of the apparatus. It seems as if here the American 
contractor has been able to take a firm stand, and obtained а 
recognition of his real position in the contracting business. 
While we do not say that the station man should be able 
to sell apparatus, at the same time it would be something 
of a solution of the difficulty between the two parties if the 
contractor were satisfied to carry out the wiring of the 
premises and the installation of apparatus, leaving the central 
station. authority to run its own showroom and bring the 
merits of electricity consuming devices particularly to the 
notice of the public. 

Mr. Williams lays some emphasis upon the position of the big 
contractor in the United States and the power which he possesses 
in persuading the user of private plant to abandon this installa- 
tion and take a supply from the mains. Evidently this class of 
contractor has firmly established himself in such a position that 
һе сап make ап important deal on behalf of his clientin the matter 
of obtaining exceptionally low rates for the publie service. 
Another significant remark of Mr. Williams is that, first and 
foremost, the contractor is entitled to a square deal. He says: 
“ For business reasons, as well as for absolute justice, fair and 
generous treatment should Ъз accorded. If this is done, in 99 
cases out of 100 the contractor will pass on to his customers the 
impression that they, too, may expect a square deal from the 
station and the proper adjustm»nt of whatever differences may 
arise between the company who sends the bills and the con- 
sum2r who pays them.” Here again we get a further inter- 
esting sidelight on Am>rican practice. Evidently the average 
consumer is enticed on to the mains by a system of bargaining, 
and if the contractor gets a square deal from the station he 
p2rsuades the consumer that he also is likely to get the same. 
We have advanced a stage beyond this point in the relations 
between ourcentral stations and their consumers, and we think 
the cases are few and far between where the station engineer has 
to cavil with the consumer over the bill. We can imagine the 
feelings of British central station engineers if we suggested 
that it would be necessary to placate the contractor and fix up 
with him what the Americans call a square deal before he (the 


central station engineer) could be certain of working upon 
amicable lines with the consumar. | 
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FOR ALL PURPOSES. 


A.E.G. PROGRESS. 


, We have received copies of the July ard August A.E.G. 
Journal and must compliment the ccmpany upon the 
excellent arrangement and high quality of the matter therein. 
In the July issue there is an interesting article on the new 
steam turbine shops at Berlin, the lay-out of which is strictly 
In accordance with modern practice. On the cover of the 
issue 13 an illustration of a 12,000 kw. turbo-alterrator, which 
18 shown on the test plate at the works, side by side with a 
turbine-driven boiler fecd pump for the same set. It is stated 
that the new shops are specially suited for the construction of 
large capacity turbines up to 20,000 kw. units. Interesting 
details are aleo given of turbine-driven centrifugal pumps. 
We may particularly mention one vertical pattern, in which 
the turbine is direct connected to an air pump ard water- 
extracting pump, the design being specially for marme pur- 
poses. Two interesting railway systems are described in the 
issue, that at Bitterfeld, which is а 10,060-volt one-phase 
trolley line, and that at Hamburg, which is a direct-current 
operated elevated line. Of interest to manufacturers, par- 
ticularly at the approach of the Olympia Exhibition, is the 
description of the A.E.G. exhibit at Munich, where a special 
electrical exhibition for domestic appliances ard small in- 
dustries and agriculture was opencd under the auspices of the 
Elektrotechnische Verein. 

In the August number the steam turbine article is continued, 
and an interesting comparison is made between the recip- 
rocating pumps at the Hamburg waterworks and turbo-driven 
pumps. It is shown that three of the former, of 300 H.P. 
Capacity each, occupy a greater amount of space than two of 
the latter, one of 900 H.P. and the other of 300 н.р. Views are 
also shown of the turbo-compressor shop, this being à com- 
paratively new application for steam turbines. The descrip- 
tion of the Bitterfeld line is continued, with an account of the 
Jocomotives used for the haulage of the passenger trains on this 
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line. Each locomotive 1s fittcd with a 1,000 н.р. alternatirg- 
current ccmmutator motor, which is coupled to the two 
driving axles by a connecting rcd at each side of the locomotive. 
These connecting rcds are placed in а vertical plane. The maxi- 
mum speed of the driving wheels 1з 400 revs. per min. This type 
of locc motive has been in use on regular passenger service since 
the beginning of the year. The Avgust edition is concluded 
with an interesting account of the A.E.G. plant at the Cedegclo 
station of the Adamello 72,CC0-volt power tran: mission scheme. 
The equipment includes five 5,0C0 н.р. Pelton water wheels 
direct connected to A.E.G. generators, which generate three” 
phase 42-cycle energy at 9,CCO to 12,CC0 volts. This voltege 
was decidcd upon to erable the plant to run in parallel with 
that at Isola, which is part of the same power scheme, but is 
scme 4 miles distant. The switchgear is also A.E.G. design, 
ard considerable irgenuity has been shown in the lay-out of the 


72,000-volt equipment. 


— ———— ——MM——— ———— 


TRANSPORTING TRANSFORMERS. 


The growth of hydro-electric plants on the Continent ard 
America has given rise to the necessity for transporting com- 
pletely assembled transformers by rail. Most of these pieces of 
apparatus reach up to a considerable height, ard as they must 
be shippcd in a vertical position it is necessary to place them on 
some special form of car which will admit of the transformer 
being kept in an upright position, ard alco of its passing suc- 
cessfully through tunnels ard urder bridges. A special type of 
car has recently been constructcd for the American Westing- 
house Co., which has a capacity of 75 tons in the well of the car. 
The type of car adopted is one with begies at each erd and a 
dropped centre forming a well in which the transformer is 
placed. The car frame is of heavy steel girder construction, 
ar.d the begies are fitted with 36 in. wheels of rolled steel. The 
total capacity of the car for a weight distributed evenly 13 
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205,000 lb. The car is fitted with Westinghouse brakes and 
Westinghouse friction draught gear. А description of the car 
published in our American contemporaries includes an illus- 
tration of a 2,000 kw. 60-cycle 101,200 volts transformer of the 
oil insulated tubular self-cooling tvpe, built by the Westing- 
house Co. for the Southern Power Co. The top of the trans- 
former when in position on the car was 16 ft. above the level of 
the rails, the surface of the floor of the well about 2 ft. 2 in. 
above the tops of the rails. 

This is an interesting development and serves to show the 
extent of the business done in America in hydro-electric plant 
and apparatus. The particular type of car solves the problem 
of railway transport, but it would be interesting to know how 
80 large a piece of apparatus is conveyed up country to the 
actual site of the station. Very often only mule tracks are 
available, and it is sometimes necessary to lower plant and 
machinery several hundred feet down the face of a cliff. 


TEN YEARS OF THE “JANUS” INTERCOMMUNICA- 
TION TELEPHONE. 


The “ Janus ” System of intercommunication telephone for 
large private offices was invented some 10 years ago by Messrs. 
Mix & Genest, of Berlin. It differs somewhat from the ordi- 
nary intercommunication system, in that in one office instru- 
ment may be combined connections both to the other offices in 
the same building and to the city and trunk systems. Further 
a special arrangement enables one person who is speaking to 
another on the city system to discontinue his conversation for 
a minute or so without being cut off, and meanwhile to make 
inquiries from another office in the same building. That is to 
say, should a client ask for certain information which the 
person rang up is not able to give, the latter could get into com- 
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munication with another man in the same office and carry on a 
perfectly private conversation on his instrument without the 
outside connection being severed. | 

The “ Janus ” telephone is made in the two ordinary types, 
namely, the wall and table instruments. À number of switches 
are provided in accordance with the number of instruments 
on the circuit, and besides there is а black knob which, when 
pressed, enables the instrument to be directly connected with 
the central exchange. When this is done a signal in the in- 
strument indicates whether the wire to the exchange is free 
or not. In the same way, by pressing either of the white knobs 
а connection can be made to any of the offices in the same 
building. Ifne of these white knobs is pressed while a con- 
versation is going on with a subscriber on the main exchange 
the black knob springs automatically back to its off position, 
thus cutting the instrument off the subscriber and ensuring 
privacy of conversation. 

In celebration of the successful working of this system of 
instrument over 10 years, Messrs. Mix & Genest have issued a 
pamphlet, a copy of which has been sent us. After describing 
the essential points of the instruments and illustrating the 
various types made by them, a series of interesting photo- 
graphs are to be found showing examples of large offices, 
Government buildings, mines, foundries, swimming baths and 
other similar places where this system of intercommunication is 
used. These buildings include the Ministry of Trade and 
Industry at Berlin, the Palace of Justice in the same city, the 
Rheinish-Westphalia Bank at Dusseldorf, the new swimming 
baths at Breslau, and several mines in the coal district. In 
many of these large offices, of course, a sub-exchange is used. 
In this case the operation of the system is exactly the same, 
except that when the black knob is pressed communication 1s 
made to the sub-exchange instead of direct to the main ex- 
change. The number is then asked for in the usual way. This 


'does not interfere with the direct intercommunication system 


between the various rooms in the same office described above. 

Messrs. Mix & Genest have also arranged a control set, which 
can, if necessary, be installed in the manager's office. This 
instrument consists of the ordinary hand combination mounted 
on a small desk. On this desk is mounted an ordinary tele- 
phone glow lamp and a special control switch. Directly а 
call to the main exchange occurs the glow lamp lights up. 
The chief, by pressing the control knob, can then listen in and 
find out whether the conversation is being conducted for 
purely business purposes or not. 


THE MERITS OF CO-OPERATION. 


Among the various electrical interests in this country there 
is probably the minimum amount of co-operation. By this we 
mean the desire to meet and discuss questions which affect the 
industry as а whole. We have the Institution and various 
Associations, each of which has been formed with the idea of 
obtaining the advantages which only concerted effort can 
procure in any business. Up to the present the history of 
these combinations does not furnish enough evidence to show 
that their existence is altogether justified. Co-operation 
would, of course, be particularly welcome among the manu- 
facturers. This section of the industry may be regarded as the 
basis from which all else springs, and it should present à degree 
of solidity to act as a firm foundation for the rest of the struc- 
ture. We are apt to compare the position of the electrical 
industry in this country with that which obtains on the Conti- 
nent and in America. The comparison is in no way just or 
reasonable. Our geographical position and configuration and 
our markets and conditions of labour necessitate that our case 
should be considered entirely on its own merits. 

We cannot look to the Institution of Electrical Engineers for 
measures which will place the manufacturing element upon an 
organised footing. We do not refer to the individual manage- 
ment of the various manufacturing concerns. That is a matter 
which must always remain independent of outside influences. 
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electric light. 


There is enough evidence to show that all the recognised manu- 
facturing firms in this country conduct their establishments 
upon modern lines; in fact, this must be so, otherwise they 
would not be in the position in which they are to-day. 

Turning to the various associations which have been formed 
to concentrate attention upon the requirements of individuals 
or firms there is a lack of cohesion and an absence of directive 
effort which can only strike the observer as remarkable. 
Valuable years have been allowed to elapse, and the associa- 
tions have done little more than pull themselves together as 
such. There have been no attempts at co-operation between 
the parties, because the objects of the respective associations 
have been considered to be in every way divergent. This is all 
the more deplorable because if we have anything to learn from 
Continental and American experience it is in the direction of 
concentrated effort on the part of manufacture and the in- 
terests, industrial, commercial and domestic, which spring 
from it. Concentration has built up the United States and 
Germany. 

‚ While we keep in mind, as we have already said, the pecu- 
liarity of the conditions which govern industry in this country, 
we feel that the actual example of concentration and concerted 
effort should be followed in our own case. There are innumer- 
able ways in which concerted action of the electrical manu- 
facturers in this country should result in expansion of every 
branch of the industry. The railways are not yet electrified, 
and will continue under steam conditions until a sufficient 
weight of evidence, which can only come by co-operation, has 
een brought to bear upon the railway companies. The sub- 
urban traffic problems of most of our large cities can be solved 
by electric traction, and here again the disjointed efforts of a 
ew manufacturers are inadequate to bear down the prejudice 
which it is necessary to remove before definite steps can be 
taken. There is the gigantic gas industry in the country which 
needs to be vigorously fought for some years until it has been 
forced to take up its legitimate position as a supplier of gas for 
eating purposes. There are vast fields of industry in which 
electric power is as yet unknown. There are openings for uses 
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of electrical energy in agriculture. Most of these matters re- 
quire action on the part of a representative body which can 
assist toward the desired end by legislation and by the publica- 
tion of literature which will further the efforts of manufacturers 
themselves. 

It seems extraordinary in an industry in which the concentra- 
tion of power plant is advocated and practiced, that there 
should be so little concentration and effort among the interests 
which go to make up this industry. A score of years ago a 
dozen manufacturers built a dozen different small dynamos. 
To-day the dozen dynamos are rolled into one, but the number 
of manufacturers has not decreased. Surely the coming 
generation of electrical engineers will see to it that there is 
some change made in this state of affairs. Мг. Ferranti has 
pointed the way. Is it not time that we set out on the road ? 


A BUYER'S CATECHISM. ШЕ 


Some months ago we published а salesman's ereed, and we 
have now been supplied fwith a copy of a buyer's catechism. 
This is being issued by the Silent Electric Clock Co., who are 
anxions to catechise would-be purchasers on the lines of the 
publication referred to. Each of the questions is answered in 
the printed catechism, and we understand that if our readers 
would care to ply the company with further questions they will 
receive satisfactory answers through the post. The catechism 
is a novel form of advertisement, and a copy will be forwarded 
on request. The company’s address is 192, Goswell-road, 
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THE RUPING PROCESS OF CREOSOTING. 


The creosoting of telegraph and electric light and power 
transmission poles has been practised with fair success for а 
considerable number of years. It has been found, however, 
that the weakest point in any creosoted pole is that imme- 
diately above the ground level. It is at this point that the 
moisture, air and warmth which are necessary to the formation 
of fungus are to be found. "The result is that after a certain 


GENERAL View Іх RICHARD WADE, Sous & Со.'з POLE YARD AT Нси. 


paor the pole shows signs of eating away. Hitherto it has 
yee Ne > Ыл М 4 . КА : 2 
ч impossible to prevent this attack upon the pole at this 
weakest point, as the ordinary process of creosoting does not 
afford immunity from trouble. We are informed by Messrs 
Richard W ade, Sons & Co., Ltd., Hull, that the greater part of 
the troubles with poles is due to the above-mentioned cause 
in that they have taken steps to Introduce into their business 
ur Ruping process of creosoting by Which the actual walls of 
the cells which go to make up the timber are saturated with the 
» re Lh 1 M 1 1 ` | 
pr serving fluid. The aim of the inventors of this system has 
een to protect the substance of the timber without wasting the 
preservative. In the ordinary red fir-tree, 


| | Which is mostly 
used in this country for poles, у 


there is about 40 per cent. of 
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what is known as heart wood, which cannot beimpregnated to 

any appreciable extent because the cells become closed. The 

balance of the tree is made up of sap wood, which is open 

cellular tissue. This is comprised of the substance or fibre of 
the tree and a number of open spaces, in the proportions of 
about half each. It is the fibrous portion of this part of the 
tree that 13 specially treated by the Ruping process, which at 
the same time leaves no preservative in the interior of the cells. 

We understand that a considerable amount of research work 
has been carried on in connection with this process, and these 
investigations have shown the fallacy of supposing the decay 
of the wood has been caused by something in the tree itself. 
The wood is actually attacked from the outside, and not from 
the inside. We understand that in the Ruping process no new 
substances such as antiseptics or germicides are introduced. It 
really constitutes a new method of intrcducing ordinary creosote 
into the wood. It was at one time supposed that the creosot- 
ing of timber by the ordinary method prevented the absorption 
of moisture by the wood, and that for this reason it was im- 
possible for decay to take place. Messrs. Wade point out 
that a number of tests were made a few years ago by certain 
English railway companies which satisfactorily disposed of 
this fallacy. А number of telegraph poles were weighed wet 
out of water and again when dry, and a third time after 
cresoting. Subsequently they were weighed at intervals, and 
it was found that the creosote did not prevent the entrance of 

moisture. There is also a tendency for the creosote to drain 
out of the poles when they are placed in a vertical position 

Experiments have been made which show that the loss of 
creosote will amount to from 7} to 94 lb per cubic foot over 
comparatively short pericds. The Ruping process has been 
introduced to prevent this. 
It is claimed for it that 
there is à thorough satu- 
ration of all parts of the 
timber which can be satu- 
rated by the preservative, 
that there is an absorp- 
tion of only so much 
liquid as is necessary to 
accomplish this, that ooz- 
ing and sweating of the 
wocd is completely pre- 
vented, the timber being 
dry and clean, and that 
there is a great saving 
in cost without reducing 
the life of the timber. 
The process has been ex- 
tensively employed on the 
Continent and in America, 
where upwards of the 
equivalent of 38,900,000 
sleepers 9 ft. by 10 in. 
by 5 in. have been put 
down. Messrs. Wade have 
taken up the process on 
behalf of Great Britain 
and the English speaking 
Colonies, and we under- 
stand that they will be 
shortly making а demon- 
stration at their works of the process. The company is to be 
complimented upon its enterprise in taking up this process, 
because it will enable it to get rid of ore of the most serious 
troubles with telegraph, telcephore, ai d transmission line poles. 
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ALUMINIUM TROLLEY HEADS. 


The use of aluminium on the Continent for bow collectors on 
tramways is now quite general ^ The trolley wheel is the 
exception rather than the rule. The durability of aluminium 


———— ——— — 


View ог ALUMINIUM TroLLgy HEAD. 


i been practically demonstrated on the modern bow collec- 
Rm and the satisfactory results obtained point to the special 
utility of this material for this purpose. In this country we 


have pinned our faith to the trolley wheel, and although the 
bow collector would be very much quieter there seems to be no 
possibility of changing over to it. Aluminium may, however, 
bo used in the trolley head. 1% has been found exceptionally 
valuable as а support for the trolley wheel at the business end 
of the trolley pole. It із extremely light and at the same time 
is sufficiently tough to stand up to the hard wear which is 
imposed upon a fitment of this character. We illustrate a 
pattern of trolley head made by the British Aluminium Co. 
and supplied to à large number of tramways. This particular 
pattern has been in service over a period of nearly two years, 
and during this time had run 50,080 miles. The car was 
actually in service 626 days. The weight of this particular 
pattern of trolley head without the wheel is 21Ь. 20z. The 
trolley tension is 161b. We understand that this trolley head 
gave no trouble at any time. The use of a lighter metal for 
trolley-heads together with a lower spring pressure will natur- 
ally have a beneficial effect upon the overhead work. The 
metal used is one of the standard light alloys of the British 
Aluminium Co., having а specific gravity of only 3-10. There 
is thus a saving of about 60 per cent. ori the weight of gunmetal 
or phosphor-bronze. When the hammet-like action of[the 
trolley on the wire is considered, together with the accompany- 
ing heavy maintenance expenses, a reduction of from 3 lb. to 
4 ]b. in the weight of the trolley-head will appear as a potent 
advantage. The low-tension on the trolley boom may be 
relaxed in proportion, whilst maintaining good contact between 
the trolley wheel and the wire. The trolley head illustrated 
was made by Messrs. Brecknell, Munro & Rogers. 
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“ MERCURY VAPOUR LAMPS. 


Peewee" 


The lighting season is upon us and the lamp makers are getting 
busy with their trade litcrature. The Westinghouse Cooper- 
Hewitt Co. is issuing a number of lists which describe the 
Westinghouse silica lamp for d.c. and a.c. circuits and illustrate 
a number of interesting installations which have been carried 
out. The mercury vapour lamps for a.c. circuits are arranged 
to burn in series in circuit with a mercury vapour converter. 
This is a simple piece of apparatus and requires no attention. 
It is self-contained with the switchgear for the turning on and 
off of the lamps. The lamps are supplied for one-phase cir- 
cuits 40 to 60 pericds. The voltage on the d.c. side is 320. 
The converter is included in the price of the lamp. The energy 
consumption is stated to be 0-33 watts per candle, or a total 
consumption, including that of the converter, of 175 watts per 
lamp. These figures show a greater economy than arc lamps 
or metal lamp clusters. А fitting known as the Saturn type 
is also described in which there is a large central globe con- 
taining the lamp, and metal lamps which are hung at equi- 
distant points round the equator. These lamps supply the 
necessary red ravs which are, of course, eliminated from the 
light of the silica lamp. These lamps light up as soon as the 
switch is turned on, and the silica lamp is tilted by hand for 
lighting purposes. We published a description of this silica 
lamp in our issue for September 23, 1910. 

The company are also offering what they term a light trans- 
forming reflector for use with their lamps. The principle of 
this is based on the phenomenon of fluorescence, a portion of 
the primary illumination being actually transformed and the 
reflector acting as an auxiliary luminous source. We under- 
stand there is no appreciable loss in luminous intensity. It 18 
stated that with this reflector an agreeable white light is pro- 
duced, having a slight rosy tint. 
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AMERICAN ADVERTISING METHODS. 


“Two hundred and fifty thousand bulletins in six days, 
siree! That's what I call publicity, and, geewhizz, arn't we 
just busy in our department!" And witb all our persuasive 
eloquence we could not convince our “ hot air" Yankee that 
it’s none of it any good for the British market. There must 
have been tens of thousands of pounds spent in this country on 
attempts to sell every conceivable kind of article by American 
advertising. It's a pity that those who have wrecked their own 
publieity ship on this attractive but rocky coast have done 
nothing to erect a lighthouse, warning others of the danger. 
But if a firm has quietly lowered 50 or 60 “ thou " over the side 
it does not want to sing about it. The “ other” man may do 
the same for all it cares; he's a rival and his money * don't 
count." 

In the electrical industry up till quite recently most of the 
money allocated to advertising has been devoted to technical 
and trade papers. There has not been any need to appeal 
directly to the public through posters and the lay newspapers. 
The “popular electricity” idea, however, is changing the 
policy of many electrical supply houses who have planned or 
are already planning campaigns for circularising and. news- 
paper advertising for such things as metal lamps, vacuum 
cleaners, electric irons, kettles, &c. These electricity con- 
suming devices are deserving of attention at the hands of the 
publie, and are likely to interest them in a mild kind of way, 
at any rate at present. А note of warning may, therefore, we 
think be sounded at this juncture to those manufacturers who 
have a leaning towards American advertising methods. 

In the first place it must be remembered that the householder 
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and tradesman are already pestered with literature which is 
delivered either through the post or by hand. They are used to 
it, and recognise it as soon as they see it. © Another of those 
confounded ——— lamp things. Oh, give it to Willie to play 
with.” Even this treatment may be regarded as exceptional, 
the more usual fate for the appealing document being the 
W.P.B., unopened. So far as we can see there is no need for 
the electrical manufacturer to ply the consumer direct in this 
way with arguments in favour of his line. If he persists in 
adopting this policy he is overlooking those more efficient dis- 
tributing agencies—the Publicity Committee, the electrical con- 
tractor, the ironmonger and the central station engineer. They 
will handle his stuff more readily, too, provided that the style 
of the literature is not of the American “ tub-thumping ” order. 

We are not inveighing against circulars, bulletins, leaflets, 
&с., as such. They are most useful reminders when sent 
with accounts or,wrapped in parcels or handed out at Exhibi- 
tions. But they are unwelcome to the average Britisher when 
shot at him from the short range of his breakfast table. The 
electrical supply house must have this in mind unless it 18 
anxious to throw its good money after bad. ' 

Much the same may be said of electrical poster advertising 
and display announcements. That strong sense of exaggera- 
tion which is so dear to the American heart must he rigorously 
excluded from the policy of the publicity manager who is voic- 
ing an appeal for electrical goods. Let it be remembered that 
we Britishers have made our advertising what it is—dignified, 
artistic, attractive. That is the verdict of globe trotters who 
have had opportunities of comparison. There may be a little 
to learn from American advertising. but we think it requires 
the most careful application to electrical publicity. Home 
methods are best. 
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CONNOLLY’S ENAMEL INSULATION. 


For many years attempts were made to coat a bare wire with 
a thin covering of enamel which would have a high insulation 
resistance, be capable of resisting chemical action and mecha- 
nical damage, and show no signs of deterioration under the 
action of moisture. Nome years ago Messrs. Connolly Bros. 
introduced an enamelled wire which they offered to the elec- 
trical trade for bell wire circuits, for winding solenoids for in- 
struments, circuit breakers, small field coils, &c. The com- 
pany has obtained an exceptional degree of success with this 
insulation, and they have now issued an interesting booklet 
which is one of the best publications on the subject of enamelled 
wire that we have yet seen. The entire situation from the 
initial experiments to the present position of the development 
of the material is reviewed in detail. We would strongly 
recommend electrical contractors and electrical manufacturers 
to make a study of this interesting publication. 

On the vround of chemical tests the enamel-coated wire has 
been tested with a number of solvents without showing any 
signs of their influence. Among these solvents we may mention 
a 4 per cent. caustic soda solution in which the wire was boiled 
for several hours, a 10 hours’ immersion in a 10 per cent. 
ammonia solution, 2 hours’ boiling in a saturated salt solution, 
an hour's immersion in equal parts of alcohol and acetone, a 
20 hours’ immersion in a warm saturated solution of bisulphate 
of soda, and 5 hours' cold immersed in a solution made up of 
equal parts of ab:olute alcohol and 30 per cent. solution of 
caustic potash. These are some of the most interesting tests 
described in the booklet. The insulation resistance of the 
material has been severely tried from time to time. А 
single layer of No. 20 wire was wound on an iron spindle 1} in. 
diameter and 141. long. and test pressures were applied 
varying from 150 volts to 2,00) volts alternating current on the 
three grades of insulation manufactured. i 
Numerous tests were also made to ascertain the flexibility 
ot the enamel. The enamel-covered wires are quite suitable for 
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winding coils of the smallest diameter without fear of removing 
or cracking the enamel. It has been found that the enamel 
breaks with great reluctance and not in the way that a brittle 
or metal substance breaks. It is recommended that the 
enamelled wire should not be bent round a cylinder less than 
four times its own diameter. Amongst the uses to which the 
makers recommend that the wires should be put we may men- 
tion arc lamp coils, electric bell indicators, telephone receivers, 
induction coils, solenoid switches, air-cooled transformer 
windings, dynamo and motor field coils, armature coils, tele- 
phone central station connections, electric bell and telephone 
line wires. With the experience gained since the introduction 
of the wire the manufacturers state that they now have no 
hesitation in recommending their class C type of enamel insu- 
lation for electric light circuits up to 220 volts. This is an 
interesting development and one which central station engi- 
neers and contractors should take special note of. We under- 
stand that the Bradford Corporation has approved of the use of 
this class of wire for drawing into conduits. Messrs. Connolly 
Bros. inform us that they will be pleased to forward copies of 
this interesting list, together with samples of enamelled wire, to 
interested inquirers. 


6.0. RAILWAY ELECTRIC SIGN. 


'* With its customary enterprise in giving publicity to its 
service the Great Central Railway have just erected an electric 
sign of rather novel construction and design. It runs the 
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entire length of a 50 ft. wall, directing the trafie coming both 
ways along the Marvlebone-road down to the Great Central 
The wall has been built up to suit the sign. The 


station. 


sign itself is of the standard construction which Messrs. О. C. 


Hawkes have adopted in all their railway work. It is built up 
of massive channeláron frames with T-iron divisions and shect- 
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lined with gold and shaded black, which vives a distinctive 
appearance to the sign by day as well as by night. | 

In construction the heavy аи Шелтон frames, dovetailed and 
brazed at the corners, and the T and channel-iron divisions and 
bracing pieces are made in such a fashion that, given proper 
painting at due intervals. the sign is practically everlasting. 
: The glass work is also limited to natural 
colours, and the work on them 15 perma- 
nently engraved, so, beyond the accident 
of breakage, they cannot be, injured in 
any way. The internal wiring, as in all 
Hawkes standard signs, is done with 2,300- 
megohm Association cable, and porcelain 
non-corrodible holders are used, features 
which should reduce the maintenance 
charges to à minimum. 

The Great Central. Railway in their 
„adoption of alternate colouring of the 
letters of their signs have in view what 
we think should be the aim of every sign 
buver—a distinctive appearance for the 
siyn—an appearance which immediately 
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Steel sides. 
and its size ; 
this kingdom. 


In the design and manufacture of this class of vlass faced 
sign it is a difficult thing to achieve novelty. In this case the 
size of the sign has rendered it possible for the manufacturers 
to create a novel effect by mounting each letter alternately on 
a different ground colour. We do not know whether the pre- 
vailing aim for Coronation effects has had any influence in the 
matter, but the letters are white, while the groundwerk is 
alternately red and blue. The letter is of ornate design, being 


The main features of the sign are the colouring 
we believe it to be the longest sign of its kind in 


sucvests to the observer the Great Central 
Railway before the wording is actually 
read. 

We are indebted to the Publicity Department of the Great 
Central Railway Co. for photographs of the sign, and to Messrs. 
O. C. Hawkes for general details of its construction. 
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256 « GRAPHIC” INSTRUMENTS. 


Confusion often arises between a “ watt hour meter °? and а 
“recording wattmeter” (owing to the latter expression being 
loosely applied to both instruments). Everett, Edgcumbe & 
Co. have accordingly decided as far as possible to abandon the 
term "recording," and to speak of a “ graphic" ammeter, 


Fic. 1.—Ovutsipe VIEW or GRAPHIC 
VOLTMETER, AMMETER. 

wattmeter, &c. By this means it is felt that all possible con- 
fusion will be obviated, and it is hoped that this example will be 
followed by those responsible for the drafting of specifications 
and the placing of orders. i 

The new instruments which this firm are making include 
voltmeters and ammeters for continuous and alternating 
currents, wattmeters for continuous single-phase and poly- 
phase circuits whether balanced or unbalanced, speed and fre- 
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Fig. 2.—INTERIOR VIEW OF GRAPHIC 


quency indicators, pyrometers, pressure and vacuum gauges, 
and, in fact, for any and every purpose for which a graphic 
record may be required. 

Fig. 1 shows the general appearance of a graphic voltmeter. 
The exceptionally large glass window will be noticed through 
which a long length of record can be clearly seen, and also the 
special spring fastening which affords a dust-tight joint and yet 
can be opened with one hand. A padlock, or seal, can be em- 
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Fig. 3. —METBOD OF REPLACEMENT OF PEN. 


ployed, if thought desirable. Fig. 2 shows the internal appear- 
ance of a moving coil graphic ammeter. Covering the perma- 
nent magnet, and shielding it from stray magnetic fields, 15 à 
detachable hood, which 13 seen as а shadow in the figure. А 
roll of chart is inserted between spring centres above the clock, 
and passes down under two springs and a toothed guiding 
wheel in the centre. Under this latter lies the driving wheel of 
the clock mechanism. The arrangement is such that the 
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«hart cannot possibly slip, and the guiding is so accurate that 
all tendency to creep to one side or the other 1s avoided. 

Below the clock is a roller on which the chart can be made to 
wind itself up, if required. On the right hand side is the wind- 
ing lever which, owing to the construction of the case, is quite 
accessible, Below this lever are the change wheels whereby 
any desired paper speed can be provided. Any subsequent 
-chan, © in the chart speed can be carried out in a few moments, 
and without returning the recorder to the factorv. Further, 
by means of a simple gear-changing device, two or more speeds 
can he provided on a single instrument, so that the same 
recorder can һе used for widely different purposes, For ex- 
ample, a speed of 1 inch per hour can be provided for ordi- 
nary work, and this can instantly be altered to, хау, 1 inch 


per minute for use in connection with machine tool ariving. 


А special feature is made of a hinged pen arm which can be at 
once removed for cleaning or replacement. The simplicity of 
the operation 13 well shown in Fig. 3, which indicates the method 


-of removing it by merely pressing together the two arms of the 


spring fork between the finger and thumb. Amongst the 
advantages claimed for this construction of pen are, besides 


-ease of removal, а copstant and readily adjustable pressure on 


the paper, and the maintenance of a high insulation resistance 
between the current-carrving parts and the pen, which last 15 a 
most important point particularly in connection with traction 


апа other earthed systems. The chart over which the pen 


moves is perfectly flat. The pen itself. takes different forms 
according to the purpose for which it is to be used—that 15, 
according to whether the paper speed is high or low and the 


load a steady or variable one, and so forth. Again, the damp- 


ing, which is provided by means of an oil bath, is adjustable so 
that any required degree of dead-beatuess can be obtained. 
Special care has been devoted to the construction of the clock, 
30 as to provide ample driving forces and to enable it to with- 
stand the rough treatment so often meted out to а " graphic " 
instrument. 


RIVAL LAMP MAKERS AT CRICKET. 


We understand that for the third vear in succession the 
Tantalum Cricket Club has met the eleven of the Imperial 
Lamp Works, and has come off with a third signal victory. 
The * Brimsdownites " batted first and knocked up 30 runs. 
This effort was responded to by 128 scored by the " Tanta- 
lites," who even then had five wickets in hand. It is pleasant 
to record these friendly rivalries between concerns which meet 
in the sterner fields of commerce. The secretaries of both clubs 
wish us to specially note that the meeting of the rivals is in- 
tended to be in no way a test of tlie merits of their respective 
works products. Doubtless the v Tantalites ” wore the 
К Satisfied Consumer ” expression during the match, and the 
~ Brimsdownites ? were given an opportunity of * Seeing things 
àn a better light.” 
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AN INDUCTION MOTOR CONTROLLER. 


The type of reversing controller for induction motors mostlv 
used in colliery and similar work is that in which а revolving 
contact drum is employed. A new type of contactor con- 
troller has been designed to obviate contacts rubbing on a 
slowly moving drum for the make and break, and in order to 
ensure that the maintenance shall be extremely low under all 
conditions of service. The maintenance cost of the drum 
controller has been found to be considerable. Small replace- 
ments, however trivial in cost, always cause inconvenience 
and expense. A controller which will avoid апу excessive 
wear on contacts and give a positive action should appeal 
to power users, The contactor system, which gives quick 
break and make and maintains the surfaces smooth and clean 
with a minimum of surface wear, has been adopted in the new 
controller to which we are about to refer. 

The method of making contact will be seen from the diagram, 
which shows that there is a fixed frame on which is carried 
the spindles Al, which extend almost the entire height of the 
controller. Pivoted on each of these spindles are movable 
arms, А2, to which are fixed contacts, АЗ, each spindle carrying 
the number of arms with contacts corresponding with the 
steps of the rotor resistance, of which there are usually nine, 
with one-step full resistance. These arms, A2, have a rotat- 
lag movement on the spindle and also a small lateral move- 
ment, the combination of these movements ensuring that the 
contact pieces shall approach one, another (when making 
circuit) at such an angle as to ensure a good wiping contact. 
Corresponding with and registering horizontally to these con- 
tacts, A3, are the same number of fixed contact pieces, Bl, 
mounted on vertical standards, B, but insulated therefrom by 
mica, Each of the movable contact pieces АЗ is held ex- 
tended to the left by means of a spring, the spring movement 
being limited by blocks, А5. This addition ensures that in each 
case when contact 1s made between the two contact pieces 
АЗ and Bl, any wear or unevenness of alignment will not 
cause sparking as in the closed position, and perfect contact is 
made against the full compression of this spring. А main 
operating pillar, C, is actuated by the controller handle and 
carries a number of cams, each cam engaging with one of the 
movable cradles АҒ, on which are pivoted the movable 
contact arms АЗ. | 
» The first operation of the handle moves а cam which closes 
the stator circuits. At this point the motor is connected 
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to the line and with all resistance in. The next and following 
notches actuate the movable contacts in turn, moving them 
forward through the necessary path to make contact;,with the 
fixed contact pieces. Ап automatic device is fitted to the 
handle which prevents the operator from moving forward 
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DiacramM PLAN oF CONTROLLER. 


more than one notch at a time. The time allowed between 
the notches permits the motor to accelerate the requisite 
amount before it is possible to pass to the next notch. То stop 
the motor the controller handle can be brought rapidly to the 

off" position, the whole of the speeding-up action being 
reversed, and the stator connection broken last. 

For starting up the motor in the opposite direction a 
handle is brought into operation, the movement of which 
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raises or lowers the reversing drum so that the stator con- 
nections are reversed. The reversing handle is locked in 
position by the first movement of the controller handle. Also 
the controller handle is locked by the reversing handle in any 
intermediate position of the latter. Most users of controllers. 
for large induction motors have found that the removal of the 
contact drum for examination has been exceedingly trouble- 
some. The contacts usually have to be lifted for examination 
by means of a derrick or other means, and when so raised are 
at a very inconvenient height for effecting repairs. In this. 
new type of controller the casing of the controller moves verti- 
cally up and down in guides, giving complete access to the 
contacts. 

The weight of this casing, including the oil, is taken by a 
counterweight. All current-carrying parts are immersed in oil, 
and the lowering of the controller case which contains the oil 
leaves all the contacts exposed and at a convenient height for 
inspection or repair. These controllers are usually supplied 
with 10 positions in either direction, and although this number 
is rather less than is usually considered necessary in a drum 
type of controller, a much smoother acceleration is obtained 
than is possible with the older type. 

These controllers can be supplied in two forms, A and B, 
respectively, for three and two-phase wound rotors. Both 
can be used for either balanced or unbalanced regulation. 

The controller is small compared with the older forms in 
use. It is of the vertical type and the average dimensions are 
5 ft. high by 2 ft. 7 in. wide. The operating handle is at the 
top as in the tramway type of controller, and the reversing 
handle is on the right-hand side. 

АП current-carrying parts are mounted in the tank and are 
oil immersed. АП insulation is mica, no other composite 
substances or wood 
being used. In ad- 
dition, all similar 
parts of the con- 
troler are  inter- 
changeable. These 
controllers are said to 
be easier to operate 
than the ordinary 
drum type. It often 
happens that the 
operator is signalled 
to stop instantly, 
and then—the next 
moment—he has to 
reverse and re-start. 
This may occur 
several times at short 
intervals, as in the 
case of a derailment 
at some joint in а 
haulage-way. Ease 
of operation as well 
as a definite indica- 
tion of the direction of travel are, under such circumstances, 
very important features. The controller has a wide number 
of applications for industrial power purposes, and its intro- 
duction should be followed closely by electric power engineers 
and contractors. 

This interesting controller is made by Messrs. Dick, Kerr & 
Co. of Preston and London, and they will be pleased to forward 
additional particulars on request. | 
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ELECTRICAL PUBLICITY AND THE ARTIST. 


Ever since Messrs. Pears succeeded in o btaining an advertise- 
ment picture from one of the world's greatest painters, the 
manufacturer who has any public appeal to make has endea- 
voured to go one better than * Bubbles." From this celebrated 
beginning—and an effort which has never been surpassed— 
there arose the idea of commissions to well-known artists to 
execute designs which should voice the manufacturers’ appeal 
to the public in the most attractive and least offensive form. 
The * Bubbles " stage in the progress of the artist into ada 
tising was passed through some years ago and the * funny ” 

Шы " Hassal " stage entered upon. Назза|, who is а койну 
: eminent artist to make a name outside advertising, ushered in 
the idea of the humorous poster and for some years contributed 
quite the best of the displays made on the public hoardings. 
The net result of these two developments in advertising has 
been the creation of a fashion or craze among manufacturers 
and publicity men for some chef d’@uvre of a well-known brush- 
man for use as a piece of advertising matter. This craze has 
found its way into the electrical world, and we are bound to say 
jo with but indifferent results. 

The failure of the famous artist to make good in electrical 
aT advertising may be attributed to two causes. Probably the 
| first is the difficulty of obtaining an enormous fee for a really 
good piece of work, and the second may be the failure of the 
artist to produce a satisfactory result owing to the essential 
peculiarities of electrical devices and their presentation to the 


bs public in the right way. 
© All things considered, the experience of the electrical industry 
{ica with the “ famous artist " has not been a happy one. Publicity 


| Mansion House Station (Underground Rly.) London 
| illuminated by “ OSRAM " Lamps. 
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men have paid good sums for submitted designs and pictures, 
but almost without exception these have not been suitable for 
public distribution. 

This disappointing result suggests the conclusion that there 
is no field in electrical advertising for the work of the good 
painter whose name has been made outside the realm of pub- 
licity work. It is wrong to suppose that because a design bears 
the signature of a well-known artist, the manufacturer or 
publicity organisation will secure any greater prominence for 
the line they may be pushing in the sketch. It is the tout 
ensemble of the picture which must first impress the public, 
not the peculiarly fashioned signature or initials of the artist 
in the corner. 

Furthermore, the electrical manufacturer in seeking the 
services of the outside artist to do his work is overlooking the 
many good men who have built up businesses within the con- 
fines of the industry. These men are quite capable of doing all 
the work that the electrical manufacturer needs in his publicity 
campaign. Moreover, his results as an investment will show 
a more valuable return than those obtained for the exorbitant 
fee of the** famous” artist. In all advertising artistry imitation 
is rampant. The great business of advertising would not con- 
tinue if it were otherwise. The electrical manufacturer who 
is only now on the verge of public advertising has the advan- 
tage as a late comer of observing the mistakes which his pre- 
decessors have made. In particular let him take warning and 
not spend money on the ** great artist." We do not wish to 
disparage the efforts of the latter to please his client. We know 
from what has already been done that theresults have been 
failures and there is little reason to suppose that in the future 
they will be otherwise. 
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REFLECTOR SIGNS. 


The art of applying modern illuminants to shop window 
dressing has been given a utilitarian phase by the introduction 
of advertising signs. These are constructed to serve the double 
purpose of throwing light upon the goods displayed in the 
window and illuminating the stencilled lettering at the front 
of the reflecting surface. Messrs. W. Leonard & Co., Oxford- 
street, London, W.. send us some interesting particulars of 
their new electric reflecting signs, which include specialities 
for shop window service. The sign constitutes a simple right 
angle with a row of lamps suspended in a vertical plane and an 
opal reflector fronted by a stencilled metal guard, which 13 also 
placed vertically in front of the row of lamps. The suspension 
of the sign is by chai 1. and we understand that not only is the 
illuminating effect all that can be desired, but that the trades- 
man obtains the maximum value from the light by using it to 
advertise his wares. The sign is very moderate in price and 
we understand that it is being largely taken up by tradesmen. 


A NEW HYDRAULIC GOVERNOR. 


We are informed by Mr. Percy Pitman, hydraulic engineer, 


that his patent governor has been entirely remodelled and fitted 


with a number of Improvements. Among these we may men- 


tion a compensating device which prevents over-governing and 
ensures close speed regulation, and a sensitive spring pendu- 
lum which is adjustable for speed and sensitiveness, the parts 
working on knife edges and the weights enclosed in polished 
steel casing. There is also a balanced distributing valve having 
an adjustable sleeve to alter the travel of the ЧГ ТИЙ. 
piston and an automatic self-clearing fitter. The governor is 
suitable for апу tvpe of water wheel on the market. Mr. 
Pitman will supply fuller details on application. 


A.C. AUTO-STARTERS. 


The contactor type of motor starter for induction motors 18 
only of recent development, the radial or drum type having 
previously been used. The advantages of the independent con- 
tactor pattern will be apparent from a glance at the accompany- 
ing illustration, which depicts a new pattern of automatic 
starter, manufactured by the British Thomson-Houston Co. 
The capacities of these starters range from 1 to 300 н.р. and 
they are suitable for circuits having voltages from 110 to 550. 
We understand from a recently issued fist (No. 302) that this 
type of starter has been designed for motor-driven pumps, air 
compressors, &c., which are 
required to be started and 
stopped automatically in ac- 
cordance with the variation of 
air pressure or water level, as 
the case may be. 

The equipment is made up 
of two-current limit relays, a 
double-pole main line contactor 
and a number of double-pole 
contactors for notching out the 
rotor resistance. The number 
of the latter will depend upon 
the size of the motor and the 
percentage of full load torque 
required at starting. The cur- 
rent relays are electrically inter- 
locked with the contactors in 
such a way that they control 
the rate of acceleration without 
the use of dashpots. It 1s 
impossible for the motor to he 
switched in circuit without all 
resistance being inserted. We 
understand that the contactors 
themselves have been specially 
designed with a view to elimi- 
nating noise. Not infrequently 
switches of this class are apt to 4. 
be very clattery and may соп- tt 
stitute a nuisance. P | Д 

In the operation of the con- | 74 | 8. p» 
troller a small switch is utilised "Wi 1 А Bh LSU 
for energising the coil of the 
opening and closing switch. If 
this small switch has been put 
in the automatic features of the 
controller come into operation. 
This small master switch can 
also be opened and closed by 
tappets which will be moved by 
a tank float or by the up and 
down motion of a hydraulic 
accumulator. In the case of 
vacuum or compressed air 
svstems the switch is dispensed with and the opening and 
closing of the contactor switch is put in and out of circuit by 
the contacts of a pressure or vacuum governor. | 

The controller is offered in a variety of sizes, and we would 
refer interested. readers to the British Thomson-Houston Co. 
for these particulars. | 

From the same source we have received lists No. 300 and 301 
which respectively deal with B.T.H. alternating-current high 
torque house pattern watt-hour meters and B29 controllers. 
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TIMBER PRESERVING. 


А successful demonstration of the Riiping process of timber 
preservation was made at Richd. Wade, Sons & Co.'s works on 
Tuesday last. Various kinds and shapes of timber were se- 
lected for the experimeut—redwood, poles, timbers, sleepers, 
fencing and paving blocks, and whitewood battens and boards. 
These were all weighed and measured, and then sealed up in the 
cylinder, where they were subjected to an air pressure of 50 Ib. 
рег sq. in. The cylinder was then filled with creosote, whilst 
the air pressure was maintained. Then a pressure of 80 Ib. 
per sq. in. was put on, after which the pressure was released and 
the cylinder opened, when the timber was taken out and re- 
weighed, showing the amount of oil remaining in it. Various 
pieces of the wood were cross-cut and showed a remarkable 
penetration of the oil, nearly to the centre ; which we are told 
is impossible in the old method, except at a great cost. The 
same applied to the whitewood, into which we believe it used to 
be considered impossible to inject the oil. The extreme clean- 
liness of the wood was very noticeable. it being quite dry and 
clean to handle and not dirty and clogged with oil such as one 
usually associates with creosoted wood. This should render it 
very valuable where its dirtiness from the old method had pre- 
cluded its use. 

There was a very representative gathering at the demonstra- 
tion, and tlie guests were afterwards entertained to lunch m the 
works. There are at present plants in the world, either spe- 
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cially erected for, or altered to suit the Rüping process, capable 
of doing over 38,000,000 sleepers, 9 ft. 10 by 5, by this process. 
The Santa Fé Railway Co., in America, are one of the largest 
users, and they say the sleepers creosoted by this process have 
given every satisfaction. The German Government has also 
adopted the process for all the German railways and telegraphs ; 
also Italy. Messrs. Wade have also plant for Burnettising 
timber by the well-known process invented by Sir Wm. Burnett 
which the English Post Office have used for many years, and 
is eminently suitable for indoor use, also in ships, &c. 
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THE NEW BRIMSDOWN LIST. 


The trade has been so repeatedly requested by the makers 
of Brimsdown lamps to " see things in a better light ” that they 
will be prepared, with the issue of the Brimsdown list, to 1m- 
press this necessity upon their customers. The Brimsdown 
slogan, like the Brimsdown lamp, may be said to have caught 
on if the new catalogue is anything to go by. The copy before 
us shows it to be the product of considerable thought and care 
with one eye on effect and the other on utility. We must com- 
pliment the company on the cover. It conveys an abundance 
of information at a glance. The composite pictures of the 
Brimsdown works on the second page are clear and convincing. 
There can be no mistaking the fact that lamps are in process of 
manufacture. The lamps listed, priced and illustrated cover 
the complete range from the smallest train-lighting lamp to 
those of 1,000 c.p., through the usual gamut of voltages and 
candle-powers. The tables of prices contain useful columns im 
which British and Hefner candle-power are compared side by 
side. The efficiency of the Brimsdown lamp is 1:12 watts per 
British and 1 watt per Hefner candle-power. Copies of the hist 
will be forwarded on application to the “sales department, 
Brimsdown Lamp Works, Kingsway House, London, W.C. 


159 SUPPLEMENT to '' The Electrician,” September 8, 1911. 


SPECIFY AND USE 


No Temperature Coefficient. Wire will not Rust or Perish. 

Contains no Iron. 
The only Material of Its kind Manufactured In England. 
Used largely and Specified by the Admiralty. 
Used also by the italian and Japanese Admiraltles. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


m t  —— M M —  — —— e " 
— ——— - — 


Makers : Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO., Ltd., | 3, Staple Inn, London, W.C. 


GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : “ WIGGIN BIRMINGHAM.” Telegrams: ‘‘FERRYDOM, LONDON." 


YOU WILL FIND THE 
LIGHT WAY TO A 
LIGHT HOUSE AT 
OLYMPIA ..... 


“Pope” Metal Lamps 


are manufactured entirely in our factory 
at Willesden—a British factory com- 
pletely equipped with every modern 


appliance for the production of lamps 
possessing the highest Efficiency and 
Reliabilitv. 


That is one of the reasons why pur- 
chasers of "POPE" Metal Lamps 
place repeat orders. | 
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«LOVE ME, LOVE МУ DOG." 


7 The Electricity Supply Publicity Committee has got Mr. 
Cecil Aldin to design them a cover for their new heating and 


“SMILE, Puppy, SMILE | 


radiator literature. Мг. Renwick has kindly favoured us with 
an illustration of Mr. Aldin's effort, and this we reproduce here- 
with. As our readers are doubtless aware, Mr. Cecil Aldin has 
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made a name for himself as an artist of hunting scenes and dogs, 
consequently he is able to make the puppies in the picture turn 
for a moment from the charms of the electric radiator to smile 
their canine contentment. Doubtless, as а result of the distri- 
bution of this little picture, there will be a big demand 
for electric radiators among ladies who lavish money on' pet 
animals of all kinds. | 


AMERICAN ADVERTISING METHODS. 


We have received the following letter on the above subject. 
and publish it as a matter of interest :— 


A perusal of the article “ American Advertising Methods " in your 
last issue produced a feeling that a damper had been thrown over 
the enterprise of British advertisers, whose increasing interest in 
advertising during the past few years has resulted in so marked an 
improvement. I am not an American, neither have I been to 
America. But, seeing it is the most progressive country in the matter 
of advertising, I admire it for that. Had this distinction belonged 
to any other country my esteem would have been none the less. If 
any country, by specialised study, gained more enlightenment on a 
certain subject, and found its application to business highly suc- 
cessful, surely we should not refuse to consider whether these im- 
proved methods, either in part or whole, could be applied to our 
advancement just because they happened to originate in Germany. 
France or America. I agree that much good money has found its 
way into the accommodating pockets of the deily newspaper pro- 
prietor without producing that which it was intended to produce. 
But instead of attributing this to American advertising, let us put it 
down to a misconceived and ultra-aggressive policy. 

That cireulars, leaflets and other business literature sent through 
the post are unwelcome to the average Britisher is largely due to 
their often uninteresting get-up and cheap appearance. Instead of 
exciting interest they irritate. То be in any way successful, adver- 
tising matter of this nature should embody an original idea that will 
at once attract the attention and excite the curiosity of the recipient. 
His first impression must be one of inquisitive interest, or, preferably, 
admiration at its cleverness. Either will invariably lead to a careful 
perusal, if the story is crisp and well told. I would say—rather than 
warn the English manufacturer against American advertising methods 
suggest that he makes a careful study of them. If, after careful study, 
any of these so-called American methods seem worthy, let prompt 
adoption add yet another tribute to his remarkable judgment. 

Yours faithfully, 
Marcus HEBER SMITH, 
Pp. A. J. GREENLY. 


« TANTASHADES." 


The metal lamp is responsible for a new design of lamp shade. 
The old carbon lamp did not lend itself to the pear-drop type 
of shade, being too short in the neck and too round in the neck. 

The metal lamp is built on 

more graceful lines and the 

shade which clothes its bril- 
liance with a greater beauty 
must be shaped in keeping 
with it. Siemens Bros. Dy- 
namo Works have kept this 
necessity well to the fore and 

their latest list provides à 

selection. in glassware which 
' would be difficult to beat. 

The shapes are as varied as 
In particular the bead shades 


the pebbles on the beach. i 
should attract attention. They are offered in many different 


shades, colours and designs. А bead shade might almost be 
described аз “ a thing of beauty and a joy for ever.” 
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The ELECTRICAL Co., Ltd., 


Aegma Lamp Dept., 
122/4, CHARING CROSS ROAD, 
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LIMITED. 


ОБУЛРА ELECTRICAL EXHIBITION 


WE ARE EXHIBITING 
AT STANDS Nos. 102 & 113 


A NEW COMPRESSION TYPE 


MOTOR STARTER 


HOLLINWOOD, LANCS., 
78, KING STREET, MANCHESTER. 


HIGH-CANDLE OSRAMS. 


The latest list from the General Electric Co. is devoted to 
arguments and practical examples of the high candle power 
Osram lamp. The cover of the booklet is attractive to the eye 
and in keeping with the contents of the publication. The 
opening page is occupied by a cartoon from our contemporary 
the “ Electrical Times," which represents the flame arc lamp 
turning away from the remains of a contest with the incandes- 
cent gas mantle to view the challenge of the high candle power 
Osram lamp, which is represented as a diminutive David throw- 
ing down the gage to a giant flame lamp. This cartoon is 
significant of the future. It will give pause to many a trades- 
man and contractor who is considering the use of the arc 
lamp and comparing its value as an illuminant with the high 
candle power metal lamp. The publication to which we refer 
and of which an advance copy is before us is mainly devoted to 
a comparison of the high candle power Osram lamp with the are 
lamp and it gives in addition a considerable number of repre- 
sentative installations of Osram lamps for the illumination of 
every conceivable kind of public place—railway stations, main 
and side streets, circuses, cinematograph theatres, skating 
rinks, bowling greens, shops, warehouses, factories, &c. The 
arguments in favour of the high candle power metal lamp are 
practically irrefutable, and we anticipate that they will appeal 
to both the contractor and the light user alike. While it would 
be incorrect to state that the are lamp is doomed, it is becoming 
more and more apparent that the choice of light units for open 
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RELEASE. 
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76 BE FILLED 


THIS ТАКК ТО 


LOW PRICES. BIGHT UP vari GIL BEFORE 


USING 


Sizes up to 2H.P. 


These Starters have been designed to 

meet the demand for cheap but well- 

made apparatus for use in connection 
with small motors. 


Pamphlet No. 93 gives full particulars, 


A. REYROLLE & Co., Ltd., 


[ HEBBURN-ON-TYNE, ENGLAND. , 


spaces in the immediate future will rest upon either the flame 
arc or high candle power metal lamps. 

The sizes of the high candle power Osram lamp go up from 
100 to 1,000 c.p. units and they are suitable for voltages from 
100 to 260. The energy consumption is in the neighbourhood 
of 1-2 watts per British candle, and this should be sufficiently 
good to satisfy the requirements of any user. The life of the 
lamp is also on the high side, though of course the 100 c.p. 
lamp which burnt 15,643 hours at the Stafford Corporation 


-ms 


Grovur or Hiau C.P. OSRAMS IN LANTERN. 


Electricity Works is, fortunately for the lamp makers, the excep- . 


tion rather than the rule. 

_In the application of these high candle power lamps for prac- 
tical purposes special lanterns are offered by the General Elec- 
trical Co. which will contain one or a group of lamps. Local 
circumstances will of course govern the number of lamps ent- 
ployed. For shop window lighting the grouping of the lower 
candle power lamps appears to be favoured, whereas for open 
Pii and streets the higher candle power units are employed 
singly. 
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Olympia Report. 

| During the Electrical Exhibition 
| we shall enlarge the pages of the 

Commercial and Industrial Sup- 
= plement in order adequately to 
д describe the Exhibits, We have 
к already addressed letters to manu- 
à facturers asking for details of the 


specialities they are showing. Will 
those Exhibitors who have not 
replied kindly send Matter and 


Blocks in to us at once. 


We are at Stand 180. 


E 
aetna 


i jeti don, showing 
Empire Theatre of Varieties, Lon 
illumination by “ AM,” Lamps. 


TIL p 


The General Eleciric Co., Ыб. 1", 67, Queen үісіогі 


All Voltages 
2 to 260. 


All Candle-Powers 
1 to 1,000. 


а St., London, E.D. 


GAS AT OLYMPIA. 


We extend a cordial invitation to all users and advocates of 
gas to the Electrical Exhibition at Olympia next week. In 
particular do we hope that the editor of the * Journal of Gas 
Lighting" and the writer of the Electricity Supply Memoranda 
in that garrulous publication will honour the exhibition with 
their presence... Our own star.d number is 180, and if our con- 
temporary will be gocd enough to make a note of this and look 
in on us either before or after a round of the exhibits we will 
gladly administer to his bedily comforts. Would that we 
might assist him in the preparation of his copy! We know 
that every effort will be made to bring gas consumers to the 
exhibition. Manufacturers, contractors aud electricity supply 
authorities will, we are sure, have taken steps to make the ex- 
hibition known among this class of prospective consumer. Of 
course, there are great numbers of gas users who will come 
both out of curiosity and the natural desire to find something 
better than they already have. Even our friends of the 
“ Journal of Gas Lighting " would not wish these seekers after 
light to be debarred from attending at Olympia. 

The contemporary referred to above has recently been 
worried about certain facts regarding the Tricity cooker, and 
instead of applying direct to the makers of this effective and 
efficient device asked an explanation of us. We now beg leave 
to ask our contemporary why it does not organise a gas exhibi- 
tion at Olympia. In the stuffy sanctity of its own office it can 
inveigh against electric lighting, heating and power with 
an amount of energy which might be better displayed in 
other directions. With a show at Olympia, where there would 
be plenty of space to &ll with burnt gas fumes, the public 
would have the deciding voice in those matters upon which 
our contemporary feels itself able to speak with such authority. 


THEATRE LIGHTING 
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MOTOR-GENERATORS 


FOR 


CINEMATOGRAPH WORK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 960. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, Б.С. 
Telephone: Lonpon Watt 8270. Telegrams: “SIEMOTOR, LoNDON." 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBUR3 BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


ELECTRIC WATER HEATERS. 


We have been supplied with particulars of an interesting type 
of electric water heater which 1s intended for use in the house- 
hold. It is of the geyser type in that the water is delivered 
hot as soon as it is turned on. The heater is a porcelain tube 
which is packed for the greater part of its length with carbon 
granules. The two ends are stopped by a special perforated 
carbon disc, which will allow passage of water but keeps the 
granules in position. Arrangements are made for passing a 
current through the granules so that they offer a high resistance 
and quickly attain a high temperature, which is, however, im- 
mediately conveyed to the water which is kept constantly 
passing through. № is claimed that any desired temperature 
can be obtained from the cold-water supply in 5 seconds. 
There is no radiation loss. The water is heated only as used. 
Consequently, electrical energy is economised. Hot and cold 
water can be obtained from the same tap. The device can be 
fitted to any cold-water supply in a few moments. Ц is also 
stated that the water is sterilised in passing through the heater. 
The makers of the device are Messrs. Electric Water Heaters 
(Ltd.), Gordon-street, Glasgow. It is intended to introduce 
the device for general purposes, and we understand that it is 
likely to be fitted to liners or large ships in which there is a 
supply of electricity available. The energy consumption is 
either 3 or 6 units for 25 or 50 gallons per hour. 


*R.R." CARBONS. 


A great variety of carbons for electrical purposes is made by 
Messrs. Rylander & Rudolphs, Henriksdal, Sweden. We under- 
stand that this firm has been established nearly 30 years. Their 
agents over here are Messrs. James McMillan & Co., Surrey- 
street, Strand, London, W.C., and they have sent us a very 
complete catalogue of “ К.К” carbons. The list also contains 
particulars of “ R.R.” wet batteries and dry cells. The wet 


batteries are offered in a considerable variety of sizes and 
shapes and are intended for special use on different , kinds of 
circuits. The dry cells are also made in a large number of 
different sizes. There is a section in the catalogue devoted to 
carbon brushes, and here again the products of the company 
are shown to cover a wide range of shapes and styles. There 
are some useful notes on the treatment of dynamo brushes at 
the end of this section. Details are also given of carbon packing 
rings for steam turbines, these being offered in different radii. 
One of the most striking portions of the list is that devoted to 
carbons for telegraphs and telephones. It is almost bewildering 
to look through the pages in which the different shapes of 
microphone carbons are illustrated. The list concludes with 
particulars of carbon shot and granules and special carbons for 
lightning arresters. 


FRANCO SIGNS. 


| The Electrical Exhibition will be a striking example of what 
can be done with electric lamps an4 electric lighting 1n connec- 
tion with signs. Practically every stand of any importance 
will be surmounted by some illuminated electrical device. 
There are, of course, many admirable examples of electrie 
signs to be met with in the streets of London and also in the 
provinces. In London especially we notice a form of sign of 
which a typical example is illustrated herewith. It is made up of 
a combination of seasoned hard wood into which a number of 


small watertight porcelain holders are fitted. These holders 
carry miniature lamps of 1 to 2 c.p. equally spaced in the 
centre of either the letter or the particular design which is to be 
illuminated. The lamps are wired in series parallel groups, 
and can be connected to any of the standard circuits. | We 
understand that seven 12 in. letters require only $ unit an 
hour. The lamps are quite suitable for use in connection with 
ordinary flashers or time switches. Letters varying in size 
from 6 in. to 18 in. in height are provided with a single row of 
lamps, from 19 in. to 36 in. a double row of lamps 13 employed. 
Readers who are interested in a sign of this kind for use at 
Olympia should apply to the Franco-British Electrical Co., 
Oxford-street, London, W., for further details. 
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OLYMPIA. . 


fail to visit us at Stand 104/111. We 
Latest. Improvements in Modern 
and the only conduit 
free from condensation 


Do not 
are showing the 
Electric. Installation practice 


system which is entirely 


© "troubles :— The KALKOS SYSTEM. 


SUPPLEMENT to “The Electrician,” September 15, 1911, 


LEWIS'S 


regularly to any address. 


* TILLING-STEVENS " PETROL-ELECTRIC OMNIBUSES. 


As a result of the successful running of the new * Tilling- 
Stevens " petrol-electric omnibuses in London service, Messrs. 
Tilling have decided to adopt that type for all their future omni- 
buses and are constructing a fleet to replace their present horse- 
drawn vehicles. Messrs. Tilling have designed the chassis and 
body, which are being built at their works at Peckham, but the 
electrical transmission is supplied by Messrs. W. A. Stevens, of 
Maidstone. An agreement has been entered into between the 
two companies in which Messrs. Tilling have secured the sole 
rights of use and sale of the “ Stevens " patent electrical trans- 
mission for use in omnibuses and mall vans in the Metropolitan 
police area, Messrs. Stevens to have the sole rights of manufac- 
ture and sale of the complete ` Tilling-Stevens ” petrol-electric 
chassis outside the Metropolitan area, and also inside the area 
for vehicles other than omnibuses or mail vans. The same 
construction will be adopted in the chassis for use either inside 
or outside London. The `` Tilling-Ntevens" petrol- electric 
vehicles are the result of exhaustive experiments carried over a 
period of four years under publie service conditions in London. 
The first vehicle, which is still in service in excellent condition, 
has run over 120.000 miles. Аз the new vehicle has been de- 
signed. by the oldest established motor omnibus companv in 
London to meet the latest requirements of the Metropolitan 
Police, it possesses all the essential qualifications for success, 
and its extreme silence, smooth running, flexibility and ease of 
control, together with low cost of upkeep due to the substitu- 
tion of a flexible electrical transmission for the gear box, should 


appeal to the travelling public as well as to the operating 
engineer. | 


OSRAM LIGHTING IN LONDON. 


— 


NEL DL 
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ONE OF THE [INEST EXAMPLES OF Stax LIGHTING 


WITH METAL Lamps 
TO BE SEEN IN LONDON. 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


New Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCI ENTIFIC '# GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Tclegrams: “Pusticavir LONDON,” 
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CIRGULATING 


LIBRARY. 


TWO-POINT LIGHT CONTROL. 


Telepbcne: 10721, CENTRAL. 


What can be more exasperating than to find in a bed- 
room that control of the light is obtainable at the door 
onlv, this necessitating getting into bed in the dark, and having 
to get out of bed before light can be obtained again. It is 


.not an uncommon occurrence to find houses where the only 


switch control of the hall and staircase light is provided at the 
front door, the lack of control from the upper floor necessi- 
tating the use of the time-honoured candle to go upstairs to 
bed by or when descending again during the night. These are 
but two cases, and many others might be cited. Had greater 
conveniences been provided the ‘ unsatisfied consumer" 
would have been a satisfied one and liis installation would prove 
a good advertisement for electric lighting. 

When noticing these weak points in his installation he inter- 
views a contractor to have an improvement made, but is 
usually informed that the alteration will mean pulling the walls 
about and upsetting the decorations, &c. Consequently the 
desired addition is seldom effected or else postponed for atten- 
tion when the next decoration upheaval takes place, he, mean- 
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DIAGRAM OF CONNECTIONS. 


while, having to make shift with the installation as it stands. 
It is a simple matter, so Messrs. A. P. Lundberg inform us, to 
convert the present single-way switch control to that giving 
control from two points, without any disturbance of the wiring. 
The conversion simply involves the substitution of a two-way 
surface switch for the single-way one. 

A hole is bored in the wood block and a triple flexible led off 
from the switch on porcelain buttons, or through insulated 
screw eyes, to the desired extension point, consisting of a two- 
way pear switch for bedroom use or one of surface pattern for 
ordinary “use. The simplicity of the adaptation is clearly 
shown in the above diagram, where it will be noticed that 
the leads are not interfered with in any way when making the 
change, and that, contrary to usual custom, the * common ” 
terminals of the two two-way switches are interconnected. 

To leave the switchfpoint as it was originally is a simple 
matter, the two-way switch being made to act as a single-way 
one by short-circuiting two of the terminals, the flexible and 
extensionfswiteh being disconnected. This provides for the 
case of the obstinate landlord who requires the installation left 
as it was found. This simple method, if commonly known, 
would assist in providing the contractor with some genuine 
friends amongst his clients, whose recommendations would 
extend business in the neighbourhood. 


 REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
| Pamphlets 114, 122, 88 and 45 give all particulars, 
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Messer» ЕЕ COMPANY, Lid, 


Norfolk House, Victoria Embankment, 


LONDON, W.C. 


| Works: NORTH WOOLWICH, E. 
BIRMINGHAM, CARDIFF, LEEDS, SYDNEY and JOHANNESBURG. 


LARGE PRESSURE FILTER ORDER. 


_ The Sheffield Corporation Waterworks Department have 
just placed a contract for 32 patent mechanical pressure 
filters and auxiliary plant, capable of dealing with a flow of 
6,000,000 gallons per day, with the well-known firm of Mather & 
Platt (Ltd.), of Manchester. This firm are to be again con- 
gratulated upon securing this order, which follows so closely 
upon the large order they were recently successful in securing 
oe Ashton, Stalybridge and Dukinfield District Water 
oard, 


BENJAMIN SPECIALITIES. 


The Benjamin Electric (Ltd.) has issued several new lists 
which contain particulars of some of their recent specialities. 
List No. 42 is devoted to special lampholders, which are in- 


Вкхсо WATERTIGHT HOLDER. 

shop window illumination. 
and we illustrate a 
le for mounting 
Moisture 1s pre- 
fixed rubber ring, 


tended for use in connection with 
Several of these holders are weather-proof, 
pattern which is all china and which is suitab 
on strips, borders, ceiling blocks or casing. 

vented from entering the holder by a specially 


which makes an effective joint with the lamp cap. In list No. 41 
particular emphasis is laid upon the company’s specialities 
in reflectors for shop-window and show-case lighting. Some of 
these reflectors are supplied without lamps, others are fitted 
with the Benco patent lampholder, which secures the lamp in a 
horizontal position within the trough of the reflector. The 
shop-case reflectors are suitable for standing lightly on the glass- 
work at the top of the case and throwing the accentuated rays 
of the lamp on to the goods in the case below. The Benjamin 
Electric, at 117, Victoria-street, London, 5.W., are willing to 
advise intending users of electric light as to the best method 
of utilising their special reflector. | 


OLYMPICS. 


Will Mr. Hirst buy the Crystal Palace and present it to the 
N.E.M.A. for a permanent electrical exhibition ? ` 

Why cannot the editor of the '* Journal of Gas Lighting " be 
compelled to open the exhibition ? 

Will there be a strike among the bar attendants ? 

Will non-exhibiting canvassers be frog-marched out of the 
exhibition ? : 

Can the Executive prevent the manufacture of ozone while 
the band is playing ? | ! 

Will Sir Wm. Preece be allowed to mention T R 


the inaugural banquet ? S | | 
Will the new N.E.M.A. secretary give a dinner to the dis- 


appointed applicants for the post * 
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ARMSTRONG, STEVENS & SON, 17 


WHITTALL STREET, 


BIRMINGHAM. 
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* AFTER SUNDOWN, BRIMSDOWN." 


А good slogan will ofttimes bring business in making a coni 
тойну known to the public in a happy kind of wav. The 
above ts the latest addition to the 
list of electrical slogans. It is 
both apt and easy and rolls 
readily off the tongue. We find 
it embodied ina pithy little folder 
whicb the Brimsdown Lamp 
Works are now sending out with 
this season's literature. It tells 
of the sizes of Brimsdown lamps 
and their prices and candle-power. 
British and Hefner. Actually it 
is something of a pocket edition 
of the larger Brimsdown list 
which we reviewed last week. 
Incidentally, we may say, that 
m that list particulars are given 
of the numbers of the holophane 
shades which may be used with 
Brimsdown lamps of various 
sizes. 


SMALL NIZE REPRODUCTION OF 
BRIMSDOWN CIRCULAR. 


E.P.S. MINER'S LAMPS. 


There have always been difficulties in the way of the intro- 
duction of electric battery lamps for mines and collieries. We 
have been over a large colliery in the North of England in 

which all the batteries are made at the pit bank, in fact, every- 
thing is manufactured in situ except the lamps. Singularly 
enough. in this instance the management have been unable to 
get a satisfactory metal lamp which would stand up to the 
rough handling to which all miner's lamps are subjected. The 
E. P.S. Co. have sent us particulars of their miner's lamps, which 
are made in a number of patterns of different capacities. It is 
claimed for these lamps that they have a high efficiency and a 
powerful working hight can be obtained. Three patterns of 
lamps are fitted in enamelled metal outer cases. The burning 
hours rai ge from 15 to 30 hours. It is stated that no cleaning 
or tr mnurg is needed. In a pattern known as the " up and 
down " lemp. the light is thrown on the ground andon the roof. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


GLOVER’S ANTICIPATIONS. 


With the approach of the Olympia Exhibition there are pos- 
sibilities of something fantastic in the way of stands. We do 
not think, however. that the artist on Glover's Almanac will be 
able to find in actuality the scene which he depicts herewith. 


NOT TO BE SEEN AT OLYMPIA. 


The lady customer is not at all particular whether she has а 
motor of indifferent efficiency as long as the eye bolt of the 
machine she has matches that of the machine she proposes to 
purchase. | Exhibitors тау, however. take points from the 
violet voltmeters and apricot ammeters to use on their stands 
at Olympia. We are indebted to W. T. Glover & Co. for per- 
mission to reproduce the sketch. 


SIMPLEX CONDUITS Lo. 


Garrison Lane, BIRMINGHAM. 
| Manufacturers of— 
| CONDUITS, CABLES, ACCESSORIES, FIT- 
| TINGS, MOTORS, ELECTRIC HEATING | 
| AND. COOKING MATERIAL, &oc. d 
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Our stand—like the houses of all users of 
“ Pope ” Metal Lamps—is a LIGHT HOUSE. 


= = 


Make a note of the numbers: 


STANDS No. 207-208. 


We shall be pleased to see you. Let 
us show you several of our very latest 
types—ask to see the 

STANDARD *POPE" METAL LAMPS 
for High and Low Voltages, 

NEW TYPE OF TUBULAR LAMP FOR 
WINDOW LIGHTING, 

SPECIAL RADIATOR LAMP, 

PLAIN, FANCY AND TWISTED FLAME 
LAMPS 

-in fact, Lamps of all types for all purposes. 
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Pope's Electric Lamp Co., 
HVTHE ROAD, WILLESDEN ^^" 
LONDON, N.W. 


Telephone : OLYMPIA ONE, 
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INEXPENSIVE. 


~o 
F Each movement acomplete Price 
unit. Contained in black 1/6 
metal case. Can be mounted 
in any number of designs. each. 


THE STERLING TELEPHONE 
AND ELECTRIC CO, LTD., 
200, UPPER THAMES STREET, 
LONDON, Е.С. 


Lent NN 


Write for New List 
No. 177. 


ENAMELLED COPPER WIRE.) 


A special sheet (No. 344) is being issued by W. Е. Dennis 
& Co., 49, Queen Victoria-street, London, E.C., giving prices 
and particulars of F. & G. black enamelled H.C. copper wire. 
This is offered in sizes ranging from 14 to 42 S.W.G., and can 
be supplied on reels which vary ш weight according to the size 
of the wire from 2 lb. to 28 lb. per reel. The wire is delivered 
in lots of 2 cwt. and over. We understand that the enamel 
has a high insulation resistance, and that it has considerable 
heat and moisture-resisting properties. Instrument makers 
and switchgear manufacturers, also arc lamp; makers, will 
doubtless be interested in this new leaflet. x 
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LFILLING,IN THE VALLEYS BETWEEN THE PEAKS. 


We take the above from an American contemporary. It should be a 


lesson. to station engineers who are considering the question of the 
clectromobile. 


EMI FANS 


and 


Small Motors 
А.С. & D.C. All Sizes, 


All Voltages. 


HOGAN & WARDROP, 


2, GRESHAM BUILDINGS, 
BASINGHALL STREET, 
LONDON, E.C. 


Telephone . su uw 


723 LONDON WALL. 


J. & P. SWITCHGEAR. 


А comprehensive switch and instrument list has been pre- 
pared Бу Messrs. Johnson & Phillips, and it appears to us to be 
one of the most complete publications of its kind that has been 
sent out 1n recent manufacturing literature. It comprises 12 
pages. which are replete with information on the subject of 
switches of all patterns and switchgear accessories. The line of 
oil switches listed is very complete and covers types suitable 
for pressures from 600 to 30,000 volts. There is a standard 
line of these switches made for the control of three- -phase cir- 
cuits. In the H.T. switchgear section there are details g.ven of 
current and potential transformers, isolating switches, choking 
coils, lightning arresters and limiting resistances. These have 
all been carefully standardised, and we understand can be 
delivered at short notice. The list also gives details of motor 
starters for А.С. slip-ring motors and these starters can be sup- 
plied with automatic overload and no-load features. In the same 
section star-mesh starters are described and priced. Inter- 
esting details are included of A.C. liquid motor-starters. There 
is a considerable portion of the catalogue devoted to D.C. 
motor-starters. The list is concluded with illustrations of 
tvpical assembled switchboards. One of these was designed 
for controlling a large pumping plant. 


H. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


BEST QUALITY. 


Prinud aud d Риоцзиеч Dy ULUKRUB TUOK EH, at toe mur Printing and £ ublishing Offices, 1, 2and 3, SALISBURY Count, FLEETD BIAERT, ш m Ону sot” 


PRESSPAHN-—Pressboard. 


PROVED BY REPEATED TEST3. 
Sheets in thickness from 0'1 upwards. Endless Rolls and Strips prom 0*1 to 1 тт. thickness. 
BLACK PRESSPAHN IF SPECIALLY ORDERED. 

Presspahn Colls and Tubes for Transformers, Armatures, Disos and Shaped Articles. 


Varnished Presspahn. Mica-Covered Presspahn, &c. 


d ER of PRESSPAHN AND INSULATING MA md 


» FRIDAY, SEPTEMBER 15, 1911. 
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NEW THINGS YOU MUST SEE АТ OLYMPIA. 


Our readers who are interested in the novelties at the 
Exhibition. and bv these we mean things which will “ first 
see the light " of Olympia, should make notes of the following 
items :— 

New Osram Lamp 200 v. 16 c.p. General Electric Co. 
Stands 103-112. ie: 

Henley's New Wiring System, Stand Nos. 178. 185. 

Barbour's 50 kw. Homopolar Generator. Stand Nos. 27. 34. | 

B. T.-H. Mazda Wire Lamp. Stand Nos. 124, 135, 297. 

Buller's 100.000-volt Dise Insulators. Stand Nos. 118, 141. 

W. F. Dennis New Twin Lead-covered Wire. Stand No. 293. 
Gallery. 

New Compression Motor Starter and Electric Cooking Apparatus. 
Ferranti Limited. Stand Nos. 102. 113. 

Dugdill's ** Constellum " Adjustable Fitting. Stand No. 238. 

Quick Break Two-way Thermo-Blink Sign Flasher. Sun Electrical 
Co. Stand Nos. 104, 111. 

Hope’s “ Bimetal " Fuse Wire, stands 90 per cent. fusing current 

i before blowing. Parmiter, Hope & Sugden (Stand Nos. 81, 91) and 
| Simplex Conduits (Stand Nos. 148, 163). 
Ж "The Dueter." Evershed & Vignoles. Stand No. 168. 
| C.T.S. (Cab-tyre Sheathing) Conduetors of St. Helen's Cablef& 
Rubber Co. Stand Nos. 196, 219. Callenders. 
Gray's Electric Oven. Bertram Thomas. Stand Nos. 22, 39. 
The Cross Engine. Westinghouse Brake Co. Stand No. 6. 
Bruston Automatic Electric Light Plant. В. A. Lister. Stand 
Nos. 11, 12. 
20.000-volt Ironclad Switeh Panel А. Revrolle & Со. Stand 


No. 147. 


— 


— 


an. Preliminary Description of Exhibits. p. 177. 
| List of Exhibits and Stand 


Map Plan of Olympia and Classifier 
Nos. on pp. 178, 179. 
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| | The “ Southern Belle '' Express, London anc Brighton, 7 
illuminated by “ OSRAM " Lamps 
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A HOMOPOLAR GENERATOR. 


On Stands 27-34 Messrs. Homopolar Machines are showing 
а 50 kw. 100-volt direct-current turbo-generator on the homo- 
polar principle (Fig. 1). In this the armature flux never 
changes sign, so that there is no core loss. Fig. 2 shows a 
section (not to scale) through the machine on the centre line. 
The magnetic circuit is double, аа and b 0 being the two por- 
tions, each of which forms one end pole. Each: pole extends 


Fic. 1.—GENERAL VIEW OF HowxoroLAR GENERATOR. 
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SIEMENS 


“ZED” FUSES 


COME AND SEE THEM 
AT OUR STANDS AT 


OLYMPIA 


SEPT. 23RD. TO OCT. 2lsr. 


SIE MENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTE 3, S.W. 
Telephone: Свкклко 962. Telezrans: "Si&usRALOs, Lonoon,” 


Supplies Dept. : зэ, UPPER ГПА МЕ 3 STABBT, B.C. 
Telephone: омон WALL 8273; Teslegrans: ~“ Ѕ:6могок, LouooN." 


BRANCHES : 
BIRMINGHAM — GLAS20W SHEFFIELO CALCUTTA SINGAPORE — SYONEY 
BRISTO. MANCHESTER — JO4ANNE3BUR1 — BOMBAY PENANG MELB) ЈАМЕ 
CARDIFF NEWCASTLE — CAPE TOWN MADRAS = RANGION TORONTO 


completely round the armature with no change of sign. There 
is thus no iron loss. К is the rotating part, or armature. М 
is the fixed part. or frame. Е Е’ are the exciting coils, which 
are placed directly round each air-gap, so that leakage is re- 
duced to a negligible figure. The smallness of the gap is limited 
only bv mechanical considerations, consequently the field 
copper loss is small. The corductors C in which the volts are 
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generated lie in micanite tubes in tunnels in the armature, 
under the central pole, and are connected at each end to slip 
rings D from which the current 15 collected. — = 

r. The rotor has a strong steel shaft 5, and a high permeability 
steel соте P. On this are mounted the slip rings D, and also 
the rings GG forming the end poles. In the diagram the centre 
pole of the rotor is shown solid with the core, and the end poles 
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Fic. 2.—SEcTION THROUGH HuoMoroLaR GENERATOR, 


are solid rings. While this is not necessary electrically it is 
sometimes convenient mechanically to build these up of 
laminations. Bolts B pass from one end of the rotor to the 
other and are insultated by mica tubes like the armature con- 
ductors, and hold the slip rings and pole rings solidily in posi- 
tion. There are mica washers between the rings; thus mica 
is the only insulating material used in the rotor. The rotor has 
a periphery of great strength, and it is claimed that the con- 
struction adopted renders the machine mechanically sound. 
The frame M of the machine consists of three castings, a large 
one comprising the central pole and the vokes, and two smaller 
ones forming the end poles and carrying the bearing brackets. 
The frame carries stationary conductors, which connect the 
armature conductors in series. 

The slip rings are grooved, and in the grooves lie the brushes 
АА (Fig. 3), which consist of a flexible copper core wound with 
an armouring. The latter, though slightly diminishing the 
flexibility. both protects the core from wear and is found by 
experience to make better contact with the slip ring than any 
other form of brush. The brush is held in place round the 
ring by springs BB, the tension of which is regulated bv the 
screw and nut К, while the current is led away by the flexible 
lead: L to the stationarv conductors. Appended are the lead- 
ing dimensions and particulars of the machine, from which it 
will be seen that it is of extremely compact dimensions. The 
shortness of the distance between bearings 13 especially remark- 
able, and should lead to frecdom from vibration troubles. 


DATA OF THE MACHINE EXHIBITED AT OLYMPIA. 
90 kw., 100 volts, 500 ат peres, 3,500 revs. рег. min. 
Total length between bearings ................ eee ees 20] in. 


Height Е 28} in 
УТАС e EN 28 in 
Diameter of rotor .........ccccccecseccecsecuccsececssceaceaces 141 in 
Peripheral velocity а... essere 12,800 ft. per min 
Field unl "n TR 5 
Number of сопис® гв... нина 12 

Width of each slip ring .......... аа yin 
Length axially of centre pole п.п... се 6 in 
Length of each end pole .......... е . 93lin 


The generator is belt-driven by an induction motor, the 
speed of which can be regulated by a patent regulator lent by 
the Electrical Apparatus Co., Ltd. This regulator gives in- 
finitely gradual control of the speed, but has no water resistance 
and no contacts, the operation being entirely electromagnetic. 

Messrs. Homopolar Machines also show an interesting model 
on the Homopolar principle in which all the iron of the mag- 
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Fic. 3.—Vikew or BRUSHES. 


netic circuit and the field coil revolve, as well as the armature, 


the brushes only being stationary. This was invented by 
Mr. R. H. Barbour, managing director of Messrs. Homopolar 
Machines, as a self-driving flywheel for a gyroscope, where the 


weight of the stationary portions of the machines must be 
reduced to a minimum. This machine is described in detail 
in the columns of THE ELECTRICIAN this week. 
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VICKERS 
MOTORS 


FOR ALL PURPOSES. 


=. 
IN ALL SIZES UP TO 50 H.P. 
Their rigid and substantial construction enables 
them to withstand the most severe usage and give 
a continuous and uninterrupted service without 
help from the repair shop or any undue heating. 
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Stand Nos. 80 and 92 Olympia Electrical Exhibition, 


| THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
Proprietors : Vickers Limited. | 


| 
| 
| ASTON, BIRMINGHAM. 
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Visit the UNION Stand 


at the Electrical Exhibition. It isn't a^ pretty” stand— 
but it's an engineering job. We shall be showing a full 
range of our specialties (Dynamos, Motors, Arc Lamps, 
Switchgear and Meters) and our engineers will be delighted 
to explain the salient points of these. 


OUR STAND IS 
No. 101—114. 


Our Stand Telephone number is Olympia 46. Ring us up and make an 
appointment. 


BRANCHES e ep 
IN ALL THE 
PRINCIPAL 


BRITISH 


И ARK SI. SOUTHWARK. 1oNDON,S.E 
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A VIBRATORY RECTIFIER. 


When Mr. Ferranti introduced his famous rotating rectifier 
for the supply of an interrupted but uni-directional current for 
are lighting, hopes were entertained by some engineers of 
replacing the rotating mechanism by some vibratory form of 
apparatus. Of recent vears the problem has again been 
tackled, and mainly with the idea of producing a device for the 
charging of accumulators from A.C. circuits. The Adnil 
Electric Co. is issuing a pamphlet describing a vibratory rec- 
tifier which has been developed and successfully applied for the 
last-mentioned purpose. The rectifier is. of course, simplicity 
itself. It comprises a transformer in which the stray field is 
utilised to actuate an armature. which moves the contact 
system provid d for breaking the circuit at the zero point on the 


Архи, RECTIFIER CHARGING ACCUMULATORS. 


А.С. curve: By this means a rectified current is produced. 
We understand that perfectly synchronous working of the con- 
tacts is assured. It is also stated that the efficiency on load 
and open circuit is practically that of a transformer of similar 
output. Adjusting screws are provided by which the Vibrating 
contacts can be altered for various frequencies. It will be 
noted from the illustration. that the rectifier is complete in 
itself and has по auxiliary apparatus. For accumulator 
charging the device is extremely economical. With energy at 
31d. per unit a 6-volt 25 ampere-hour capacity battery will cost 
% to charge when using resistances. With a rectifier the cost 
would only be 13d. The rectifier is offered in four sizes for 
voltages between 100 and 259 and capacities from 1-2 to 2-2 
amperes charging current, If a condenser is used small motors 
and alarms, &c., can be put in circuit with the rectifier. 
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174 
THE LUXOMETER. 


The widespread interest now being taken in the measurement 
of illumination. both interior and exterior. has led to a demand 
for an inexpensive instrument, which, while not claiming to be 
a standard in the same respects as the Trotter portable photo- 
meter could vet be relied upon to give results of ample 
accuracy for all purposes and which was, at the same 
time, not onlv light and thoroughly portable, but above all 
easy to use. 

In the past, portable photometers have been looked upon 
somewhat as luxuries, to be possessed onlv by the larger under- 
takings, and it is with the object of dispelling this erroneous 
idea that the Luxometer has been placed on the riarket. For 
the comparison of the candle-powers of various forms of lamp. 
or for the measurement of the illumination of any surface, or 
that of a room in which it is desired to improve the lighting, as 
well as for the determination of the efficiency of daylight illumi- 
nation, and, in fact, for general use by electrical or gas engineers, 
officers of health, architects, &c., the Luxometer is particularly 
suitable. Apart from its low cost, the instrument embodies 
the #following features :—Extreme compactness. This is 
strikingly shown in Fig. 1 which shows the complete outfit, 
incluaing the Luxometer (C), Battery (S), and Daylight attach 
ment (B). It may he added that the weight is only 141b. 
Long open scale. The scale is about 6 in. long and in standard 
instruments is graduated up to 10 or 20 foot candles, as pre- 
ferred, with two ranges. It is specially opened out at 
the lower part so that great accuracy is possible even 
when 'measuring feeble illuminations. The scale is direct 
reading. 

When in use the instrument is held in the hand. no stand or 
other support being required. For transport, both the photo- 


GENERAL View ОР LUNOMETER, 


meter and the battery can be carried in the pocket, or they can 
be supplied fitted in a small leather case with shoulder strap if 
preferred. Illumination measurements can be made at any 
angle, irrespective of the colour of the light. 
.Candle-power measurements can be readily made (also 

irrespective of the colour of the light). 

The surface brightness or intrinsic brilhancy of any surface 
can be instantly measured Бу viewing it through the instrument. 

The principle upon which this photometer is based is a modi- 
fication of the well-known Trotter method in which the illumi- 
nation derived from an electric lamp, contained in the case, is 
adjusted until it is equal to that to be measured. А pointer 
moving over a direct reading scale indicates this illumination 
without any calculation whatever. Of all the standard lamps 
which have been tried with portable photometers the electric 
lamp has proved itself to be hv far the most satisfactory, and 
some recent investigations by Mr. A. P. Trotter show con- 
clusively that such a lamp worked off a portable accumulator 
more than fulfils all requirements. | 

The cell supplied with the Luxometer is of a special " non- 
spillable " type contained in a celluloid or ebonite case so that 
it can be used in any position or carried in the pocket without 
fear of зріз. It only requires charging at rare intervals, and 
this саг be don? at апу motor garage. 
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f ELECTROMOTORS [5 | 


OPENSAAW. МАМСАЕЗТЕР. 


SPECIALISTS IN 
THE COMPLETE ELECTRIFICATION 


WORKS & FACTORIES. 


SEE OUR 


STAND NOS. 126/133 


ELECTRICAL EXHIBITION OLYMPIA, 


and ask for Booklet of Typical Drives. 
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LONDON OFFICE : 49, Queen Victoria a E.C. 


CARDIFF. 


RMIN T 
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“Pope 


| Notes for Olympia. 


. Stop at the LIGHTHOUSE STAND. 
2. Examine our Exhibit. 


3. Ask us questions — find out the 
advantages of ‘‘ POPE" Metal Lamps. 


4. Get a batch of our smart, forceful 
advertising literature and novelties. 


5. See our special Radiator Lamp. 


6. — and the New Type ** POPE" Metal 
Filament Tubular Lamp for Effective 
Shop Window Lighting. 


7. Note the large variety of plain, 


B rilli ant Twisted and Fancy Flame Lamps. 
` 8. DO NOT FORGET THESE NOTES — 
Sem jot them down NOW — and remember 
British the Stand Numbers—207— 208. THE 
DISTINCTIVE LIGHTHOUSE STAND. 
Made 
Entirely. | 
Pope's Electric Lamp Co., Ld 
Reliable. 


HYTHE ROAD, WILLESDEN, 
LONDON, N.W. 


OUR EXHIBITION TELEPHONE NO. iS “OLYMPIA ONE.” 
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THE OLYMPIA ELECTRICAL EXHIBITION. 


A List of the New Things at Olympia is given on the first TTA ; к 


The usual complaint about Exhibitions is that they are 
never ready on the opening day. "This indictment cannot be 
levelled against the Electrical Exhibition which will be opened 
at Olympia to-morrow. The exhibitors were admitted to the 
building on Monday week last, the llth inst., and in the space 
of a fortnight, which, though it seems long, 15 in reality all too 
short, they have done little less than wonders. Several of the 
stands are fitted out on exceptionally elaborate lines, and will 
be immediately distinguishable among the many in the body of 
the hall. With few exceptions the stands are being brilliantly 
illuminated. Every conceivable kind of lamp and sign has 
been pressed into service, and the publie will be almost dazzled 
by the persistent abundance of the illumination. We hope 
they will profit by observing that with such a superfluity of 
light there is neither smell nor heat. Their imagination 
may be permitted full play in an attempt to conceive what 
Olympia would be like under similar conditions with gas ! 

There are conspicuously few open stands in the Exhubition. 
By this we mean displays in which there is no attempt to 
enclose the main portion of the stand with box-like structures 
which completely obscure the general view of the exhibit. 
The most noticeable of the open stands is that of Ferranti, Ltd., 
which has been prepared on quite unusual lines. There is an 
elaborate woodwork “ surround," arranged at a convenient 
angle, upon which the various smaller products of the company 
are displayed. Within the space enclosed by this novel border 
there is room for the display of photographs of many of the 
company's important installations. & The centrepiece of the 
exhibit is a three-panel extra-high-tension ironclad switchgear 
and three-phase extra-high-tension solenoid operated switch. 
Even these have been sunk down below the level of the floor so 

that they admit of a clear view over the stand. Another open 
stand is that of the Union Electric Co., which immediately 
adjoins that of Messrs. Ferranti, and ironclad switchgear 1s 
made the centrepiece of this exhibit, the gear being surmounted 
. Бу arc lamps and a searchlight. Most of the heavy 

exhibits machinery such as the Brush Electrical Engineering 
Co., Bruce Peebles, Electromotors, Ltd., Sunderland Forge & 
Engineering Co., have also, stands of the open pattern. The 
Berry Construction Co. have also an open stand. The majority 
of the other stands are closed in, mainly on account of the fact 
that exhibitom require to display fittings, lamps, shades and 
reflectors which can only be attached to vertical supports or 
suspended from something in the nature of a roof. The utmost 
advantage has been taken of this form of stand by most of the 
exhibitors to render it as artistic and ornate as possible. Here 
we may specially mention the exhibits of the General Electric 
Co., the British Thomson-Houston Co., the Siemens pagodas, 
Henleys, Simplex, the Jandus Arc Lamp and Electric Co., 
Drake & Gorham, №. James and Allied London Companies and 
Municipalities, the Sunbeam Lamp Co., and Messrs. Edison & 
Swan. At the present juncture we cannot enter into full 
details of the exhibits, because at the time of writing most of 
the stands are in an incomplete condition. We have, however, 
been able to gather from a preliminary round of the show what 
the finished appearance of the stands will he like. We give 
below a few details of the principal exhibits and. particularly 
of those in which novelties are displayed. 


Henley's. (Nos. 178, 185.) 

Àn exceptionally fine and comprehensive display of their products 
is being made by W. T. Henley's Telegraph Works Co. The stand is 
one of the largest in the exhibition and is near the centre of the hall 
on the right-hand side. In particular our readers will be attracted 
to this stand by a new wiring system which the company is bringing 
to the notice of the trade for the first time. "The essentials of the 
system are its low first cost, and its economy and adaptability in 
erection. The system has been introduced with a view to meeting 
the undoubted demand for an efficient and inexpensive method of 
wiring domestic premises of moderate rental. From an initial in- 
spection of the system there should be every possibility of the manu- 
facturers’ hopes being realised. A single V.I.R. insulated conductor 
is used and over the insulation is laid a thin spiral of copper tape, 
finally there is a lead covering over all. This constitutes the con- 
ductor. The fitting utilised for ceiling roses, switches, &0.,.18 ex- 
tremely simple and allows for the ready connection of the outer 
copper tape and the bringing of the insulated conductor through the 
wooden block. The conductor is suitable for concentric wiring, and 
on alternating-current systems there should be a big demand for it 


CONDUCTORS ков HEeNLEY's NEW WIRING SYSTEM. 


The lead covering renders the conductor infinitely flexible and it 
can be fitted up with ordinary cleats and saddles. We shall fully 
describe the system in our next issue. 


Siemens. (Nos. 179, 184, 206, 209.) 


The exhibit of the Siemens Companies (Niemens Bros. & Co. and 


. Siemens Bros. Dynamo Works) is housed in two stands which are 


attractively built up as Japanese pagodas. The design and arrange- 
ment of the stands is such that visitors will have no difficulty in 
recognising them on sight. The display of apparatus comprises a 
show of cables and accessories, the well-known O.S. Wiring System 
and a variety of instruments. An interesting show is being made of 
electric heating, cooking and power devices. Amongst the latter 
may be mentioned a 5H.P. vacuum cleaner with direct-current 
motor, and also, touching the heavier side, a desk type mining 
pillar of the draw-out pattern, suitable for voltages up to 3,300. 
Batteries and testing units are well to the front, and in the region of 
lighting the famous Tantalum and Onewatt lamps are prominently 


exhibited, both individually and in conjunction with an elaborate 
collection of fittings. 


Continued on page 180.) 


EXCELLO 


> FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND.COOKING MATERIAL, &c. 
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Simplex. (Nos 148, 163. OE DES ый 

" The exhibit of Simplex Conduits, Ltd., should attract attention on 
account of the neat little interior showroom for fittings which has 
been erected on the'stand. This has been'arranged to*show fittings 
to visitors under the only possible conditions and to the best advan- 
tage. namely, with the lamps lighted in them. :\This display will be 
very largely one demonstrating the'ad vantages of holophane reflectors. 
The outside of this novel'showroom is made use of to display the 
Simplex conduit system for electric light and power wiring. The 
collection of signs which have been designed for use in shop windows 
combining the functions of advertising and illumination. should be 
specially examined. We may also remind our readers that Simplex 


Conduits are showing their latest designs in cooking apparatus, also 
small motors and meters. 


Phoenix Dynamo Mfg. Co. and Dorman & Smith. (Nos. 59, 64.) 
These companies share a stand not far from the main entrance, on 
the lefthand side. The first mentioned has а 300 в.н.р. 3.000-volt 


slip-ring type induction motor operating at 3.000 volts 485 revs. 
per min. This is suitable for underground haulages, and slip rings 


The Phoenix patent mining 


are enclosed in flameproof boxes. 


P.D.M. 300 н.р. А.С. MOTOR. 


motor, exhibited in the 35 B.H.P. 500-volt pattern, is also a pro- 


'minent]feature onXthe stand. It is claimed that there is total 


immunity from fire risk by the use of this motor in mines. 
The Dorman & Smith section of the exhibit comprises praotically 


all the switchgear products for which this well-known firm has made 
itself famous. 


Ferranti, Ltd. (Nos. 102, 113.) 

As we have already intimated above, the display m»de by Ferranti, 
Ltd. is of an exceptionally striking character. The company is 
making show of a full range of its manufactures. They wish to direct 
attention to a new direct-ourrent motor starter which has no face 
plate and only two contacts are utilised in its construction, these 
being those of the circuit breaker. We understand that there are no 
metal resistances nor asbestos, only mica being employed, the principal 
elements of the starter being iron, steel, carbon and mica. There are 
new designs in time switches and cooking apparatus of all descriptions, 
The company also make an interesting announcement in regard to 
their cooking and heating exhibit. This comprises a tin oven mounted 
on a hotplate, large and small radiators and toaster, single and double 
heat hotplates and 4 №. and 6 lb. flat irons. Messrs. Ferranti also 
have a switchboard in service in the substation supplying energy to 
the Exhibition, and this doubtless will be inspected with interest. 


Johnson & Phillips. (Nos. 123, 136.) 

A comprehensive exhibit is heing made by this firm and our readers 
will be specially interested in the magazine " Metroflam " arc lamp. 
This has been developed from the designs of Mr. J. Brockie and it 
embodies many interesting features which can be examined in detail 
at the stand. This lamp burns for 80 hours at each trim and there 
is no dark interval during the change of the carbons. The lamp 
enjoys a considerable vogue and i» being taken up largely by 
light users of all descriptions. There is a. prominent searchlight 
display on the stand and in the switchyear section will be found a 
remote control board, a 3.000-volt. board and a quantity of low- 
tension gear. In the substation which supplies energy to the Exhi- 
bition there are also two boards which control the 2,000-volt two- 


‘Pope Lamps. (Nos. 207, 208.) 
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phase supply and the three-phase low-tension supply. The high- 
tension board is inside the sub-station. 


А decidedly novel exhibit is that arranged by Messrs. Pope's Нес. 
trio Lamp Co. It takes the shape of a lighthouse, which is placed in 
the centre of the stand and from the upper window there are radiated 
in four directions particularly solid beams of light, bearing the letters 
“ Pope Lamps” picked out in metal lamps. This is an effective exhibit 
and will doubtless prove one of the most popular of the attractions. 
The company manufactures practically every standard type of metal 


lamp and has arranged to give facilities for the inspection of these 
to visitors to the stand. 


Electromotors, Ltd. (Nos. 126, 133.) 

This company is making a comprehensive exhibit of its products 
on an attractive stand near the centre of the hall. They specially 
direct attention to the fact that they are makers of dynamo and 
motors and specialists in the complete electrification of works 
and factories. The exhibit will be representative of all the company’s 
products in this particular. We may mention specially a 4 kw. 
550 revs. per min. steam dynamo for ship lighting, a 20 н.р. 850 revs. 
per min. type ventilated motor with weather-proof cowl, a 5 cwt. 
friction hoist and a 30 in. slow-speed propeller fan capable of dealing 
with 6,900 cubic ft. of air per minute at 450 revs. per min. 


*“ Tricity " Cooker. (Nos. 30, 31, 312.) 

The much talked of “ Tricity " cooker is being shown on this 
stand by the Berry Construction Co., and is to be seen in practically 
all its forms. In conjunction with it are ovens, coffee and water 
urns, grills, flat irons, saucepans and steamers. We would also call 
attention to the special chinaware utensils which have been introduced 
in connection with these cookers. The company has laid itself out 
to give an adequate demonstration of what can be done with electric 
cooking. and its efforts in this direction should be appreciated. 


Nalder Bros. & Thompson. (Nos. 86, 87.) 

Our readers will be able to inspect the display of ~ N.C.S." instru- 
merits, such as voltmeters and ammeters, of both the recording 
and indicating type, the Ohmer and the ** N.C.S." thermal limiter. 
The latter is a comparatively recent instrument, and is intended 


for use in the circuits of consumers who pay for energy at so much 
per lamp per annum. 


Westinghouse Cooper-Hewitt Co. (№. 82.) 

On this stand will be shown the Westinghouse silica lamps, “ the 
flame arc without carbons.” Of interest will be the lamps arranged 
for alternating-current circuits in conjunction with a special mercury 
vapour rectifier. This lamp has been found more efficient than the 
direct-ourrent pattern. The Westinghouse water sterilisers and a 


large number of special fittings for use with Cooper-Hewitt lamps 
complete the exhibit. 


B.T.-H. Co. (Nos. 124, 135.) 

The display made by the B.T.-H. Co. is principally attractive on 
account of the Mazda drawn-wire lamp. This is the first occasion 
upon which the lamp has been publicly exhibited, and it should be 
inspeoted with considerable interest on that account. The stand 
has been arranged on extremely novel lines, and is surmounted by 
a mechanical representation of the company's well-known poster 
which represents the earth, the sun and the Mazda lamp in juxta- 
position, the latter being represented as rivalled by the sun. 
The company's many other products, such as arc lamps, partiou- 
larly the Magnetite, calorite irons, Mazdaliers, are effectively grouped 
on the stand. Photographic illustrations are shown of the com- 


pany’s manufactures in the way of switchgear, turbo-generators, 
motors, &c. 


C. A. Parsons & Co. (Nos. 203, 212.) 

The exhibit of this well-known Newcastle firm has been confined 
to models and photographs of their famous turbo-generators. These 
are admirable examples of the model maker's art, and clearly serve 
to depict the excellence of the design of these machines. 


Brimsdown Lamps. (Nos. 100, 115.) 

The growing popularity of the Brimsdown lamp should secure 
for it many, visitors to the Exhibition. The company's stand 
has been arranged for the effective display of the Brimsdown (col- 
loid-tungsten) metal lamps which our readers are aware are made 
for all voltages and candle-powers. We understand that à complete 
range of illuminating specialities, partioularly in the way of shades 
and reflectors, will be made. The facia of the stand has been out- 
lined with a new pattern of reflector illuminating strip. With these 
and numerous other attractions the Brimsdown Lamp Works should 
be able to make its visitors '* see things in a better light." 
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Sun Electrical Co. (Nos. 104, 111.) 

This company’s stand is near the centre of the hall and will be 
found principally attractive on account of its varied display of eleo- 
trical signs. The company has specialised in these for many years 


5. past, and have we understand built up a big business in connection 


with them. Fittings and accessories of all kinds will also be shown, and 
electrical contractors, consulting engineers and architects should 
make a point of inspecting\the Kalkos wiring system to which con- 
siderable prominence is being given. 


Callender’s. (Nos. 196, 219.) 

Boxes.—The exhibit of Messrs. Callender's Cable & Construction 
Co., Ltd., consists principally of a collection of various types of elec- 
trical and underground junction boxes. The exhibit contains examples 
of feeder pillars, both lighting and traction, underground network boxes, 
mining boxes, as well as ordinary service and house-fuse boxes. The 
combined high and low tension pillar should be noted ; when used in 
conjunction with underground transformer tank, it forms a small trans- 
forming station. This should be of great interest to engineers in charge 
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quiries will be welcomed. It can be moulded or turned, and made up 
into any shape ; it can also be supplied in sheet or rod form. А 

Electric Batteries.—Callender's also manufacture the Fors accu. 
mulator for Richard Pape, Ltd., and а further section of the stand is 
given up to these well-known accumulators. In this description it 
is not possible to give all the special features of this battery, but it is 
sufficient to say that its weight and size in proportion to its output 
is less than any other accumulator on the market, while owing to its 
design. short-circuiting and the buckling of the plates are absolutely 
impossible. 


Brush. (Nos. 84, 89.) 

The exhibit of the Brush Electrical Engineering Co. ranks in the class 
of “ heavy " manufacturers. It comprises a Brush-Parsons combined 
action and re-action mixed pressure turbine operating at 2,500 revs. per 
min. ; the machine has an output of 400 kw. with high-pressure steam 
or mixed high and low pressure, and of 300 kw. with low-pressure steam 
(about 161b. per sq. in.), the vacuum being 28 in. A direct-current 
generator is direct connected to the turbine, and has commutating poles. 
slotted drum armature, special ventilated commutator and sliding 
box pattern brush-holders. Adjoining the turbine is a 22-5 kw. steam 
dynamo designed to run at 650 revs. рег min. under 200 lb. pressure. 
The dynamo is filled with special ball bearings, direct-current and 
alternating-current motors, travelling pulley blocks, апа Сезе pulley 
block and the Marshall hoist, а portable grinder and the collector gear 
for the Bremen trackless trolley system complete the exhibit. 


Western Electric Co. (Nos. 51 and 72). 

This exhibit is mainly comprised of telephones and switchboards 
for large exchanges for operation on both the central battery and 
magneto systems. The company has done a great deal of work in 
this direction, and the illustrations of large exchanges equipped with 
Western electric apparatus should be examined with interest. From 
the more public point of view, the telephone exchanges for use in 
hotels, municipal buildings, asylums, hospitals, factories, clubs and 
commercial houses are of considerable importance, and the examples 
exhibited are, we understand, up to date in every respect. The 
largest telephone exhibited is a central battery multiple switchboard 
with lamp signalling. as installed at the G.P.O. It comprises three 
two-panel sections with two operators, and immediately adjacent 
are the main distributing frames, combined meter and relay rack. 
power board and battery of 11 storage cells. A large hotel switch- 
board suitable for installations of not more than 240 lines is shown. 


WESTERN ELECTRIC JNTERCOMMUNICATION TELEPHONE. 


This is fitted with eyeball signals. The cordless table abes ent 
made by the company are also exhibited. These are extremely 
convenient, and, owing to their simplicity and low gear gp 
have been found of immense value in the Colonies and Sr 
countries. The company's ‘‘ Westophones and mop 
also to be inspected. There is an electrical supplies а іп Ment 
metal lamps, '* Amazon " insulating tape, fibre conduit, line ща , 


fuses, &c., are prominently displayed. 
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General Electric Со. (Nos. 103, 112, 125, 134.) 

A wide and comprehensive exhibit, representative of most of the 
company's manufactures, is being made near the centre of the hall. 
The exhibit is divided into two stands, one on each side of the 
central gangway. А considerable portion of it is devoted to Osram 
lamps and fittings. and a fine display is being made. There is also 
a good show of the company's heavier products in the way of switch- 
gear. motors, telephone apparatus. tools, &c. 


Jandus Arc Lamp & Electric Co. (Nos. 105, 110.) 

The attention paid by this company to the regenerative arc lamp. 
of which they make a speciality. is exemplified in the excellent 
errangement of their exhibit. The lamps will be shown burning in 
speeial compartments fitted with blue glass fronts. through which 
the behaviour of the are can be comfortably examined. The com- 
pany direct attention to their small consumption lamp, which takes 
only 250 watts. including line resistance, and gives a candle-power 
of 1.800 to 2.000 at an angle of about 15 per cent. below ше hori- 
zontal The lamp burns 100 hours. and, compared with a 200 E 
metal lamp. consumes {һе same energy but emits approximately 


10 times the candle-power. 
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Bruce Peebles. (No. 119, 140.) | 

There are comparatively few heav y-plant manufacturers in the 
Exhibition, and prominent among them may be mentioned Messrs. 
Bruce Peebles. The piere de resistance of their exhibit is their now 
famous motor converter. We have described this so many times in our 
pages that we do not need to give further details. We would, however, 
remind our readers that the opportunity of actuelly inspecting one of 
these interesting machines should be taken the fullest advantage of. 
The other features of the exhibit are mainly centred in types of alter- 
nating-current and direct-current motors made by Bruce Peebles at 
their Edinburgh works. There is a machine fitted with an auto- 
matic centrifugal starter which comes into action as a short-circuiting 
device when the motor has zttzined full speed. The contacts of the 
device are of ample surface ensuring good connection. The motor has 
a starting torque 70 per cent. of full load torque with full load current. 
A standard Peebles slip ring motor with removable cover for the slip rings 
is also shown. А feature of this machine, as also the one mentioned 
above, is the provision of adjustment screws in the end plates carrying 
the bearings. These screws are finely threaded and admit of the adjust- 
ment of the air gap for wear in the bearings. Peebles crane capstan 
mining and traction motors are also on view. 


Substation Plant. Vickers, Ltd. (Nos. 80, 92.) 

A At one side of the Exhibition is the substation in which the Ham- 
mersmith supply is transformed and converted for use on the various 
stands. Berry and Westinghouse transformers are installed and 
Johnson & Phillips and Ferranti switchgear. The rotary plant is 
of interest and comprises a Vickers 300-kw. 50-cycle 6-phase rotary 
converter, direct-current voltage 220. alternating-current voltage 
160. speed 750 revs. per min. It is of the Vickers standard type. 
fitted with interpoles to enable the machine to withstand heavy over- 
lords. It is provided with a standard three-phase induction motor. 
dircet-coupled for starting up the set on the alternating-current side. 
The rotary is provided with six slip-rings through which the six-phase 
current enters the armature. The rings are so constructed that by 
removing the bolts any ring cen be replaced without dismantling the 
whole gear. The bearings are of the swivel type. the bush being of 


cast-iron lined with white metal. Lubrication is supplied by means 
of rings running in an oil bath. 


Electric & Ordnance Accessories Co. (Nos. 80 and 92.) 

The display of E. А.О, specislities made by this company is one of 
the most striking in the centre of the hell. This exhibit is bridged 
Бу a large sign which effectively displays the name of the company 
and its principal products. Our readers are mainly familiar with 
these. We may mention in particular the wide range of Vickers’ 
alternating-current and direct-current motors, centrifugal fans. pro- 
peller fans. ironclad switchgear and motor starters. The Vickers 
controllers and lock-on and off switches should be inspected, and 
station engineers and contractors are specially directed to the 
* Eclipse” eleetric cooking and heating apparatus. The company's 
experience in this direction extends now over a period of years and 
as а result they have been able to develop a highly satisfactory and 
efficient apparatus. This portion of the exhibit will be in the hands 
of a lady demonstrator, who, as à qualified cook, will Ье able to bring 
out the advantages of the apparatus to the utmost. Vickers’ arc 
lamps and metal lamps will be on view. also porcelain insulators, and 
Fireite. the latter being a new heat-resisting insulator. Timkin ad- 
justable roller bearings and Vickers’ Duralumin complete the exhibit. 


OLYMPICS. 
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WOODHOUSE 
STEEL CASING 


IS THE SOLUTION TO ALL WIRING PROBLEMS. 


1+ Is the safe and simple system which 

has all the advantages of wood and 

tube systems, but is far less trouble 

to erect and looks much neater when 
completed. 


AM risks of fire are avoided, and Wood- 
house Steel Casing is readily passed by 
Insurance Companies. 


Wires at any part of the system are 
Inspected, and alterations effected 
without trouble. 


NO BENDING TOOLS ARE REQUIRED. 

NO DRAWING-IN OR THREADING OF WIRES. 
NO MITREING OR FITTING. 

NO SCREWING OR NAILING OF COVERS. 


These advantages appeal to Con- 


sultants, Contractors and Deaiers aiike. « HAND-BENDABLE ” 
CASING. 


| " | 
| PORTION OF STRAIGHT CASING. 


Mt 
У FirriNcs Box. WOODHOUSE STEEL CASING 
may be obtained from the following :— 

____—————————— 


BRUSH MARSH, SON & CO., Ltd., 


167-169, Wardour Street, 


Electrical Engineering Co., 
Ltd., Oxford Street, London, W., 
Electrical Federation Offices, aiid 
1, KINGSWAY, LONDON, W.C. BIRMINGHAM. 
TRLEPHONE : 2686 Holborn. TELEPHONE : 2414 Gerrard. 
Tereerans: `* Mayueto, London.” | TELEGRAMS : “~ Voltmeters, London.” 


Ward & Cuningham, 
Craven House, 
KINGSWAY, 
LONDON, W.C. 


TELEVHONE : 2236 City. 
TELEGRAMS: “ Bitangent, London.” 


VERITYS, cro. 


31, King Street, 
Covent Garden, 
LONDON, W.C. 


TELEPHONE : 9520 Gerrard (6 line~. 
'l'ELEGRAMS : “ Verity, London.” 
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MORE NEW THINGS AT OLYMPIA. 


Hope's Honeycomb Fuse. (Stand 81-91.) 
Abbey Enclosed Flame Arc. (Stand 5.) 
Brimsdown Reflecting Strip. (Stand 100—115.) 
Westminster Enclosed Flame Arc. (Stand 165.) 
Tantalum Prize Show Cards. (Stand 179—184.) 
Credenda Picture Signs. (Stand 156-157.) 


Broughton's Book, “ Electric Cranes and Hoists.” (Stand 
180.) 


OLYMPICS. 


— —— —— 


Are we downhearted? Chorus of Exhibitors: МО!!! 

When is a quid a pro quo * 

Why did not the Executive advertise the Exhibition in the 
agony columns of the daily Press ? 

Are the non-exhibitors now wishing they had 7 

Why did the Mazda-lier at the Venerable Bede ? 

Will the Lord Mavor really come to the Show * 

Who said we should not have a band ? | 


Have vou been under the Bridge of Sighs in the Italian 
Garden ? 


All Voltages 


S.S. “MANTUA "' of the P. & О. Line. 
illuminated by “ OSRAM " Lamrs. 


The General Eleciric Co., Lid..." 67, Queen VicioriagSi,, London, Е.6. 
LS —————— 


THE NEW OSRAM LAMP. 


The General Electric Co. seems to be able to startle the in- 
dustry at times when it is least prepared for it.. We-have 
hardly recovered from the shock of the introduction of a 50- watt 
drawn wire tungsten lamp when we are asked to inspect a 
20-watt 200-volt lamp with a jointless filament. As we an- 
nounced exclusively in our columns last week, there is an 


Osram lamp of this size on view at the stand of the General ` 


Electric Со. Ву this it must not be implied that onlv one of 
these lamps is being shown, wrapped in cotton wool and placed 
ina glass case. On the contrary, they are there apparently in 
their hundreds, and visitors can take and handle them as thev 
please. To give the fullest assurance that the filaments will 
stand vibration when cold as well as hot, two model tramcars 
have been fitted up and arranged to run down inclines towards 
each other and bumping against buffers in the centre. While 
these shocks are administered the lamps are switched on and 
off. The illustration on page 202 is a full-size view of the lamp, 
and its remarkably short bulb will be noticeable. Standard 
shades and reflectors, which are now largely used with carbon 
lamps, will, therefore, be available for use with the new 200-volt 
Osram. The station engineer mav look askance at the new 
lamp. but he need not fear that it will do him any harm. It 
will encourage the smaller consumer to come on the mains, and 
extend the supplv bv that means, and it will encourage the 
uses of electricity. for other purposes besides lighting. in anv 
case. 


SHIP LIGHTING 


BY 


2 to 260. 


All Gandíe-Pouers 
1 to 1,000. 
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SIEMENS 


CONTINUOUS-CURRENT 
STARTERS. 


OPEN, PROTECTED, TOTALLY ENCLOSED AND 
WEATHERPROOF TYPES. 


We are Exhihiting at Olympia. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, &W. 
Telephone: GanRARD 960. Telegrams: " SIEMBRALOS, LONDON.” 
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BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBUR3 ВОМВАЎ PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


THE INAUGURAL BANQUET. - 


On the evening preceding the opening of the Exhibition, Sir 
Wm. Preece, K.C.B., presided over an interesting gathering of 
Pressmen and members of the B.E.A.M.A. (incorporated). The 
proceedings were undulv prolonged by the large number of 
toasts and the absence of brevity on the part of one or two of the 
speakers. Nir Albert Rollitt proposed the toast of the evening. 
that of * The Electrical Exhibition," and was in rare good 
humorousform. Не delighted the audience with, as Sir William 
himself acknowledged, " the best collection of stories he had 
heard for many a long day." Apart from his lighter 
passages, Sir Albert was rich in reminiscences of the early days 
of the electrical industry, and particularly of his association 
with Sir Wm. Preece, to whom he paid many tributes. In his 
reply, Sir William Preece reminded those present of his 60 
years’ work in the field of electricity, 30 years in connection 
with private enterprises and 30 years with the Post Office. At 
the beginning of next year Sir William said that he would 
celebrate his diamond jubilee as a civil engineer. He made the 
interesting statement that in the year 1834, when he was born, 
Elkington took out his first patent for the electro deposition of 
silver. He totally disagreed with the pessimists of the time, 
who believed in every country but their own. He had recently 
been'to South Africa for his health, and was much impressed by 
the vigour and enterprise of the Britishers out there, in spite of 
the many Germans and Americans who were active compe- 
titors. He thought that the old country was well ahead in 
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matters electrical and scientific. Не announced, in speaking of . 


the late Lord Kelvin, that Lady Kelvin would, at the next 
session of the Institution of Electrical Engineers, present that 
body with a bust of the great scientist. On that occasion and 
on the eve of a great popular Electrical Exhibition he should like 
to adapt certain lines from Shakespeare. 

The note of the evening was, however, struck by Mr. H. 
Hirst in proposing “ The Electric Supply Authorities.” From 
the manufacturers’ point of view, he put his finger on the pulse 
of the situation. He at first mildly chided the Exhibition 
authorities on their failure to make Olympia a blaze of light. 
If the matter had been apprehended in the right spirit the value 
of the Exhibition as a popular advertisement would'have been 
enormously enhanced. Не deplored the fact that the manu- 
facturers had lacked necessary cohesion to provide this aggre- 
gation of illumination which would have made Olympia a 
centre of attraction over all London. 

He also voiced the opinion that the Exhibition in great 
measure failed of its object because the various interests repre. 
sented were scattered in all parts of the Exhibition. Не hoped 
that when the next Exhibition was held, it might be in only a few 
years’ time, they would see to it that the various sections of the 
industry were represented in a composite sense. He hoped to 
see the motor manufacturer, the lamp manufacturer, the arc 
lamp makers, the fitting designers and producers all assembled 
at their respective corners of the Exhibition. Then, from the 
public point of view, there would be no confusion in an inspec- 
tion of the Exhibition. Each thing would be in its right place, 
and irrespective of the individual merits of the particular pro- 
duct, the public would be impressed with the advantages,which 
they would derive by the uses of electricity for the particular 
purpose in view. 

We discussed this matter after the dinner in an informal way 
and many people expressed the hope that something would be 
done with the-suggestion at a future exhibition. But things 
don’t hold ‘well enough together to try it just yet ! 
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ACCESSORIES. 


Quatity 

U nequatten, 
Au 
LATEST 

| NGENUITIES 
Temper 


You 


LUNDBERCS 
STAND №90 


OLYMPIA 
ELECTRICAL 
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HENLEY'S NEW WIRING SYSTEM. 


Undoubtedlv the chief attraction to electrical contractors and 
wiremen at the Exhibition is the new Henley Wiring System. We 
have already explained briefly the elements of this ingenious adapta- 
tion of metal sheathed insulated conductors to the requirements of 
inexpensive wiring. We were slightly in error in stating last week 
that the outer covering of the wire is lead. lt is actually а special 
lead alloy which possesses, we understand. certain advantages over 


Fic. 1.—Derain or Firrinc rog CEILING Fic. 2. 


AND Switcu Points. TwiN CONDUCTORS. 


the pure metal. To turn now to the destils of the system. The 
conductor is of copper. V.LR. insulated. leid over with а thin copper 
tape. and finally covered with the lead alloy already referred to. The 
copper tape is utilised as the return conductor when the system is run 
concentric ; where double wiring is needed the outer is just earthed 
suitably. А metallic continuity of tape is maintained throughout 
the running of the wiring. and this is accomplished by the use of an 
extremely simple fitting. if it can really be given this title. Fig. 1 
will explain how the wiring is dealt with at either switch or cciling 
points. An ordinary wood serew. which is turned home into a wood. 
plug in the wall. is tapped to receive a long stud screwed throughout 
its length. This stud provides a terminal for the copper tape on the 
special conductor, and also serves as support by which the wood block 
is firmly held in place. The illustration shows how the copper tae is 
clamped under a knob 
provided for the pur-. 
pose. Now a piece of 
bare wire is taken from 
this to form one termi- 
nal (the earthed one) 
and how the insulated 
conductor is also pa ssed 
through a hole in the 


Fic. 3.—Bospine CLAMP 
FOR Twin WIRES. 


Fic. 4.—House FUSE BoARD. 


block, for connection to the particular accessory that may be attached 
to it. This arrangement holds good for the concentric or earthed 
return application of the system. The twin conductors used are 
shown in Fig. 2, and Fig. 3 illustrates the special clamp and bonding 
device for use with these conductors. 

The conductor is commendable because it is very flexible, can be 
run round bends and corners by mere bending with the fingers. 
Some difficulty is often experienced with these new wires in the 
matter of the bending. With Henley's new system this embargo 18 
likely to be removed. because it is put on the market without & 
** bending tool.” and this may be taken as a recommendation for easy 
working of the system. The copper tape after being turned back 15 
doubled on itself for a space of about jin. to jin.. and а hole 13 


. punched through the two thicknesses of tape. and it is this which 


servés to hold the tape in position on the stud which acts as the earth- 
ing and bonding terminal. A special punch is provided for the mak- 
ing of this hole. The conductor is secured to the wall by brass 
saddles having one or two nails. The stand at the Exhibition 18 
fitted out with specimen installations of the system. both double con- 
ductor and concentric. The work is neatness in the extreme, ап 
the wiring is quite unobtrusive. There are samples of the conductor. 
which is made single and strand, on view. and visitors can see for 
themselves how the conductors can be worked. Messrs. Henley * 
have introduced this interesting system to provide the industry with 
an inexpensive method of surface wiring. particularly for houses of 
moderate rental. They claim it to be a complete solution of the 
cheap wiring ploblem. The system is. of course, completed by è 
suitable distribution box having S.P. fuses, and a common terminal 
bar to receive the ends of the copper tape. We understand that the 
company has laid down a quantity of special plant for the making of 
the new conductor, and that a large number of orders have been re- 
ceived for it. Fig. 4 shows the house fuse board and dividing box 
which Henley’s recommend for use with the above system. 
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OLYMPIA EXHIBITION.— Continued. 


Ferranti, Limited. (Nos. 102, 113.) 

We have already complimented Messrs. Ferranti, Limited, upon 
the design and arrangement of theirstand. Now that the exhibition 
is open it appears in bold relief in the body of the hall among the 
neighbouring exhibits. It is a model of how electrical control gear 
and apparatus should be displayed in an exhibition of this character. 
We have found that our good opinion has been generally endorsed 
since the opening of the show, and the officials of the company will, 
we are sure, feel particularly proud of the distinctive nature of their 
exhibit. 

To central station engineers and electrical contractors the chief 
object of interest on the Ferranti exhibit is the new compression 
motor starter. As we stated in our last issue, this is an entirely new 
application of the carbon rheostat to the function of motor starting. 
In fact, the starter is a combination of a compression rheostat with a 
circuit breaker. The successful development of the design has hung 
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NEW FERRANTI COMPRESSION 
MOTOR STARTER. 
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upon the provision of an insulating lining to a steel tube which would 
be fireproof and have the same coefficient of expansion as the steel. 
We understand that this desirable result has been obtained, and the 
company is now in a position to supply a form of starter in which 
contacts, connections, studs. plates. wires.[grids and woven resis- 
tances have absolutely no place. We illustrate the simplest form of 
starter in which the resistance element is contained within a single 
steel tube lined with the insulating material to which we have re- 
ferred. Within the tube is a great number of extremely thin carbon 
dises. These dises form a column in the tube. with a fixed terminal 
at one end and a movable one at the other. This movable terminal 
15 О arranged that by the movement of the circuit-breaker handle 
the lever comes into operation. actuates the movable terminal and 
exerts pressure on the column of discs. This pressure is, however, 
not applied until the shunt circuit of the motor has been closed by th^ 
first movement of the circuit-breaker handle. Further movement 
of the handle brings about the pressure on the column of discs, the 
resistance in the motor circuit is gradually reduced. and by the timc 
that it is entirely cut out the circuit-breaker is closed. The handle of 
the breaker is passed through a slot in the iron cover which com- 
pletely encloses the apparatus, The edge of this slot is marked with 
instructions that the handle be held for 5 seconds at each of the lines 
ontheslot. "This ensures even starting. There is a no-volt and over- 
load release to the breaker, so that the motor is absolutely protected. 
А mechanical trip to the breaker latch is provided for the opening of 
the switch and the shutting down of the motor. The starter occu- 
pies a minimum of красе. and can he placed complete on a wall sur- 
face or fastened directly to the motor carcase. The starter is at pre- 
sent manufactured in sizes up to 30 нр, and it can be combined with 
shunt regulator and separate cireuit-breaker in a complete motor 
Control ironelad panel. By the inerease in the number of rheostat 
tubes the larger sizes of motors can be controlled. The same prin- 
ciple is introduced into the Ferranti regulators whieh are offered in 
Various sizes for controlling the speed of small motors. In this elass 
of apparatus carbon washers resting on quartz tubes are made use of. 
and pressure is brought to bear upon them by a common face-plate, 
Which is acted upon by a central hand-wheel. We would strongly 
recommend to engineers who are interested in the control of motor 
vircuits to take an opportunity of inspecting this interesting portion 
of the exhibit. 


Mirrlees, Bickerton & Day. (No. 8.) | 

This exhibit includes a '* Mirrlees-Diesel " oil engine of the four- 
cylinder type, 160 в.н.р. and is a duplicate of a considerable 
number of engines the company have made for driving dynamos on 
board warships, most of the recent British battleships and first-class 
cruisers being fitted with these engines. The engine is of the com- 
pletely enclosed type, with forced lubrication to all bearings, and is 
direct connected to a dynamo. built by the Lancash,re Dynamo & 
Motor Co. Four separate oil supply tanks containing different 
grades of oil are connected with the engine in such a manner that the 
engine can be switched over from one grade of oil to another 
whilst running. the object being to demonstrate that no altera- 
tions are necessary to enable the engine to work with widely 
varying qualities of oil. The dynamo is connected with a water 
resistance, and suitable switches are provided so that full-load or par- 
tial loads can be switched on and off as desired. Visitors will have an 
opportunity of noting the behaviour of the engine on widely varying 
loads. The engine is exceedingly compact. and occupies little space 
and forms a most interesting exhibit. 


Pooley & Austin. (Nos. 49, 74.) 

The exhibit of this company is comprised of the manufactures of 
three of the firms for which it holds sole agencies, These are Messrs. 
Mawdsleys (Ltd.). Spagnoletti (Ltd.) and Engineering Instruments 
(Ltd.). The Mawdsley display is confined to direct-current dynamos 
and motors ranging in size to 300 H.P. А Mawdsley 50 kw. dynamo 
is also shown direct-coupled to a four-cylinder vertical oil engine. 
The produets of Messrs. Engineering Instruments and Spagnoletti 
ère in the nature of switchgear and switching apparatus, and repre- 
sentative types of these have been selected and displayed. 


An Advertising Tramp. 

А touch of humour was given to the opening of the Electrical 
Exhibition at Olympia on Saturday last by a unique advertising 
scheme of the Brimsdown Lamp Works. A well known Fleet-street 
artist, dressed for the part in a seraggy sandy beard, tow wig, battered 
hat, battered coat and vest and cast-off ** bobby's " trousers, alighted 
from a taxi in a quiet side street near Addison-road. Adopting the 
footsore walk of the ty pe he represented he crawled along to the main 
entrance of Olympia. passing on the way several acquaintances. 
Assuming a “husky beery " voice he asked permission of ajsix-foot- 
six commissionaire to make sketches near the gateway. Permission 
having been graciously granted to the “ old bird," he commenced 
to clear the paving stones, but did not disclose his advertising scheme 
until six sketches were completed. Then placing two showcards and 
a large poster in the background. he wrote advertising phrases on 
each sketch, much to the amusement of the onlookers. The tramp 
artist had the uniqu:"?xperience of having coppers flung to him in 


1 
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THE BRIMSDOWN PAVEMENT ARTIST AT OLYMPIA, 


charity by electrics! men whom he knows intimately in his business 
capacity of advertising specialist. During the occupation of the 
pitch, from 3:30 to 5:30. the ** takings " amounted to 7s. 7d.—85 
pennies, and a sixpence given by a charitable elderly lady on her way 
to Addison-road Station. Mr. J. Conway Price, the ‘‘ gentleman " 
in question, pays a glowing tribute to the kindness and sympathy he 
received from the policeman and commissionaire at Olympia, who 
frequently gave him a few words of encouragement. In return for 
the coppers he received Mr. Price handed out `* Brimsdown " Turkish 
or Virginian cigarettes, 
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is а form of water resistance for use with lightning arresters of e.h.t. 
circuits. We may also mention an induetionless resistance in which 
a special material known a5 * Ohmit " is introduced. 


| Union Electric Co. (№5. 101, 114.) 
' The exhibit of the Union Electric Co. is noticeable from practically 


all parts of the exhibition. It is one of the most striking of the | | ОШ diti 
“ open ” stands in the show. The centre of the exhibit is occupied Instruments.—In the instruments showa. in addition to the usual 


by what appears to be an ironclad switch pillar of large dimensions. patterns of ammeters and voltmeters. there is an interesting selection 
As a matter of fact. it is the office of the exhibit lined up with the of frequency meters of the vibrating reed type; These are made 
i sheet metal work used by the company in many of their h.t. switch- — 9T the Union Hartmann-Kempf system. А synehroscope of the 
| gear designs. d vibrating reed pattern 15 included in this series. The hot-wire 


) The products of the Union Company are so varied that it is difficult instruments are of interest. because of the use of a special platino- 
to single out for special notice any one ofthem. The requirements of iridium alloy which makes the instruments independent of the tem- 


many branches of the electrical industry are met by the company’s perature of the surrounding air. In this same series is a new line of 
manufactures, and we may specia Ну itemise в гс lamps and ac.  ammeters for use in wireless telegraph installations, which are made 
cessories, including the famous "' Excello.” ** U. E.C. " motors and to carry currents up to 100 ammeters. The instruments аге of the 


dynamos in all types and sizes, Hartmann & Braun instruments and straight-through type—that їз, they have no external shunts—the 
ironclad switchgear and motor starters. Turning to the last men- pletinum-iridium strips взггушр the current being arranged sym- 
tioned first, we may specially comment upon the “ Fortiter " auto- metrically in cylindrical form. We understand that a wattmeter of 
matio field regulator. This is one of the simplest of the solenoid 
type of regulator. which has come under our notice. The solenoid 
i» provided with a movable core to which is attached a trough of 
| insulating material filled with mercury. and the ends of the resis- 
tances are fixed above this trough in tlie form of a comb having teeth 
of gradually decreasing length. It is obvious that by moving the 
comb vertically а greater or smaller number of the resistance coils 
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PORTABLE LABORATORY FREQUENCY INDICATOR, Usioy Current Limit SWITCH. 


are put in and out of circuit. This apparatus should be inspected, as the same pattern is also shown for wireless telegraphy. The instru- 
it is shown in operation. The switchgear section of the exhibit is ment section 1S во full of items of interest that it would take almost the 
arranged. as we have already intimated. on somewhat striking lines. whole of our exhibition space to describe the instruments in detail. 
Included in it are two oil-break switches designed for pressures as We may. however, enumerate some of the othér patterns shown. 
high as 20.000 volts, There are also two switches shown for 10,000- There is a line of electro-dynamometrie wattmeters of the moving- 
volt circuits. and these can be arranged for lever or solenoid operation. coil type. a range of moving-c: il instruments. a power-factor indi- 
An interesting feature of these switches ix а special hollow insulator. cator of the differentia! moving-coil pattern for one and polyphase 
in which the copper conductor passes through a non-hvgroseopie circuits, portable ammeters and wattmeters for incandescent lamp 
insulating tube to the cast-iron flanges at each end of the insulator: testing. small precision instruments, a new form of current limiter 
and is surrouned by a tluted hollow porcelain insulator, which tapers and an earth indicator. 

in both directions from the centre. We are informed that this Dynamos and Motors. —One of the most interesting of the types of 
special pattern of insulator normally rated for 10.000 volts will stand motors shown is a three-phase loom motor having a cradle suspen: 
a breakdown pressure as high as 47.000 volts. The Union switeh- sion. This is made in sizes from 1 to 14 m.p.. and is said to have à 
year is well known in this country, and has been installed in most of high efficiency. a high power factor aad e large starting torque. The 
the great centres of industry. where a power supply either for public new “UEC.” motors and dynamos exhibited are of either the open 
or private sources is available. Another feature of the h.t. exhibit ОГ enclosed patterns. and there is being shown a totally enclosed 
6 n.r. machine having a specie! cooling arrangement. whereby the air 
is constantly circulated through the motor. апа is passed through à 


| SIMPLEX CON DU T | cooling grid. In this same section is exhibited a petrol-electri¢ 
| S LD., set for country house lighting or cinematograph work. 

Garrison Lane, BIRMINGHAM. Are Lam ps.— The are-lamp exhibit ix one which will doubt- 

Manufacturers of— less attract a considerable amount of attention. It includes the 


| CONDUITS, CABLES, ACCESSORIES, FIT- * Union " searchlight projector. which surmounts the pedestal in the 


TINGS, MOTORS, ELECTRIC HEATING centre of the stand, and a variety of enclosed and ** Exeello " lamps 
АМО COOKING MATERIAL, &c. which are appropriately grouped on the stand. Bioscope photo: 


graphic аге lamps and inverted arc lamps are also displayed. 
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SUPPLEMENT to” The Electrician,” September 29, 1911. 


More “Pope” 
Notes for Olympia. 


Ч Pay a visit to the LIGHTHOUSE STAND 
every time you are at the Exhibition. 


* We always have something interesting for 
you to inspect. 


4 Remember to ask for a supply of 
* POPE" advertising literature— 
good business-bringers. 


* We again remind you to carefully 
inspect the new ‘“ POPE” Metal 
Filament Tubular Lamp, for Shop 
Window  Lighting—and also the 
special Radiator Lamp. 


YOU CANNOT MISS OUR 
DISTINCTIVE LIGHTHOUSE 


—make straight for 


Stand Nos. 207-208. 


Our Exhibition Telephone Number is 
OLYMPIA ONE. 


Pope's Electric Lamp Co., Ltd., 


HYTHE ROAD, WILLESDEN, 
LON DON, N.W. ee “ Pope” Metal Lamps are British 


Made—from cap to tip. 


NS 
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OLYMPIA EXHIBITION.— Continued. 


Electric & Ordnance Accessories Co. (Nos. 80, 92.) 


This exhibit is among the few in the exhibition which are com- 


pletely open from all sides. "The stand is a large one near the centre 
of the hall, and is surmounted by the bridge sign which bears the 


name of the company and its principal manufactures. Of particular 
interest is the complete range of Vickers direct-current motors, 
which are shown in sizes from 18 H.P. to 50 H.P. These machines 


have stood the test of hard service in all parts of the country and 


Colonies, and they certainly have a most businesslike appearance. 
The yoke and poles are of cast steel. the poles being fitted with lami- 
nated tips. The armature coils are former wound dropped into open 
slots, which are closed by specially treated wooden wedges. There із а 
generous provision made for cooling the field and armature coils. 
Where motors are required to be reversed or are subject to severe 
overloads, they are fitted with interpoles. Our readers should take 
special note of the brush-holders and terminals of these motors. The 
brushes are of the box type, and can be adjusted by the simple move- 
ment of a milled disc. The terminals are conveniently placed on the 
motor shell for wiring purposes. The Vickers alternating-current 
motors exhibited also display numerous points of interest. Electric 
power contractors and industrial power engineers will find the dis- 
play of motors, starters, ironclad switchgear and controllers one of the 
most comprehensive in the exhibition. The Electric & Ordnance 
Accessories Co. have specialised for some years past in controllers of all 
kinds, and they are able to offer a variety of designs foralmost every 


Е.О.А. CRANE SWITCH AND PANEL. 


purpose. Vickers controllers are made for eranes, machine tools. lifts, 
hoists, printing presses and similar classes of power service. We 
understand that the company is prepared to supply controllers for 
any standard or specialapparatus. Metal and mica construction isa 


feature of the apparatus, and the spark guards are fitted with the 
company's new insulating material known as *' Fireite.” Efficient 
magnetic blowouts are included in this important equipment. А 


switch recently patented by the E.O. A. is that known as (ће lock-on 
ond off switch. In this a quick break and make is obtained and the 


blade is locked both in the on and off positions by means of steel balls. 
The insulating material to which we have just referred is a special 


heat-resisting substance which the company is manufacturing at 
‘Hanley. It is recommended. for carbon guides. are lamp caps. 


burner nozzles and, in fact, anything which is brought into direct 


The ALUMINIUM CASTINGS Co, 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


SUPPLEMEN T to ” The Electrician.” September. 29, 1911, 


contact with a flame. It has considerable strength, possesses a good 
even surface and is, we understand, cheaper than any other similar 
material at present on the market. It is possible to supply it in 
almost any shade required. Vickers Duralumin, which is a sub- 
stance to which we have previously referred, is also on view on the 
stand, and is shown in a variety of specimens. It is unaffected by 
mercury, is non-magnetic, will not oxidise, and will withstand the 
action of sea or fresh water. It will take a polish equal to nickel 
plating. It has a tensile strength of 40 tons per square inch, with 
very little elongation, of 28 to 30 tons per square inch with 18 per 
cent. elongation in 2 in., or 25 tons per square inch with about 20 
per cent. elongation in 2 іп. It can be supplied in 15 different grades 
and qualities, and in the shape of plates, sheets. screws, rivets, bars. 
wire. forgings, stampings, angles. tees, tubes and rolled or extruded 
sections, The material is not suitable for castings. The Timken 
roller bearing is a friction-defying device which is capable of taking 
loads from 270 lb. to 1.935 Ib. It is of paper construction, and so 
arranged that end thrust can be supported as well as ordinary radial 
load. This arrangement also admits of the adjustment of the bear- 
ing to compensate for wear. 


In every way the сот оолу must be complimented upon the manner 
'n which its exhibit has been displayed. 


The Laneashire Dynamo & Motor Co. (Nos. 122, 137.) 

Ав explained in our last issue, а most important exhibit on this 
stand is a 4 ft. by 4ft. by 10 ft. Buckton planer fitted with the 
“ Lancashire " patent reversing motor drive. This drive has been 

so successful that upwards of 150 equipments have been 
supplied during the last 18 months. The planer will take two 
ihin. by у in. cuts іп fmild steel at 75 ft. per minute. The 
cutting speed may be set at will to any speed between 25 ft. per 
minute and 75 ft. per minute by turning one handle. and in a 
smilar manner the return speed may be varied between 120 ft. 
per minute and 220 ft. per minute. 

Special attention is called to the accelerating device, which 
is'in the form of a small switch worked by adjustable stops on 
the planer table. It performs two functions: (1) Speeding 
up between cuts when two or more surfaces some distance 
apart are being planed. (2) Speeding up when the tool has 
entered the work, so that higher cutting speeds can be used 
without extra wear on the cutting'edge of the tool. If necessary 
the table can be retarded before the tool leaves the work, so that 
the end of the work is not broken. This has never before been 
done by any system of planer driving. 

The switchgear used is simply that foran ordinary variable- 
speed motor, and is made in ordinery starting-panelform. The 


only switch moying at each reversal| of the planer is the 


reversing switch, which only deals with the field current of 
the generator, this being equivalent to the current required by 
a few lamps. 

The “ Lancashire” system of driving a planer or other 
tool by а reversing motor is as follows: А motor-generator is 
mounted on the upright or in any convenient position, and 
the motor is connected to the power curcuit. Either alter- 
nating or direct current may be used. and if no current is 
available the generator may be driven from a line shaft. 

The generator is connected electrically to the planer motor 
which is direct coupled or geared to the planer driving shaft. 
This generator and motor are direct-current machines, and may 

be wound forany convenient voltage. A reversing switch is actuated 
by onelight tappet rod from the reversing gear of the planer. When 
this is thrown over it reverses the direction of the current in the field 
winding of the generator, thus reversing the direction of rotation 
of the planer motor. At the same time it so regulates the voltage 
of the generator as to cause the planer motor to run at the speed 
required according to whether it is on the cutting or return 
stroke. 

The tappet rod mentioned above is the only mechanical con- 
nection between the switchgear and the planer. The cutting 
speed may be varied by hand to suit the work being done by 
means of a regulating resistance in the generator field. This gives 
à constant return speed. but if desired the return speed can be 
varied also. 


= —— — —M———— 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY. 


- — - -- = 
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NEW, PRACTICAL, 
* INEXPENSIVE. 


Each movement a complete Price 
unit. Contained in black 1/6 
metal case. Can be mounted 

in any number of designs. each. 


THE STERLING TELEPHONE 
AND ELECTRIC CO, LTD. 
200, UPPER THAMES ST REET, 
LONDON, EC. 


Write for New List 
No. . . 177. 


The planer table is driven by а machine eut spiral pinion-gearing 
into а machine-cut rack on the underside of the table. On the outer 
end of this spiral pinion shaft is 2 spur-wheel driven by a similar stecl 
spiral pinion coupled up to the shaft of the reversing motor of the 
Lancashire Dynamo Co.'s ‘ Lancashire ` drive. With this spiral 
gear there are always a number of teeth. usually not less than four. 
in mesh simultaneously with the rack, and the motion of the table is 
effected noiselessly with extreme smoothness and without any jar or 
chatter, while the frictional resistance is reduced to a minimum. А 
distinguishing feature, and one which tends to greatly increase the 
output of the machine is the patent power feed and traverse motion. 
By means of this the feed of any tool box in any of its automatic 
motions can be varied over the whole range from a fine feed to a broad 
finishing cut with suitable intermediate rates. 

The feed on all the motions can be stopped, reversed or varied 
instantly without stopping the machine. The oross slide can be 
rapidly traversed up and down by power. and all or any of the tool 
boxes can be rapidly traversed by power in any of their automatic 
motions. All these various motions are actuated by the patent power 
drive, and all the regulating handles are conveniently arranged to be 


operated from one side of the machine, and from approximately one 
position. 


Everett, Edgcumbe. (No. 66,) 

(The Luxometer.—In our last issue we gave.a short description of 
this interesting instrument, but inadvertently omitted to mention 
that it was manufactured by Messrs. Everett, Edgoumbe. We take 
this opportunity of correcting this omission. ) | 


‚ This well-known instrument firm has an effective display of the , 


large variety of instruments which it has been regularly manufao- 
turing for many years past. We think that central-station engineers 
will be particularly interested in the alternating-ourrent relays on 
view. We illustrate one of the induction overload pattern. with 
inverse time element, a feature of which is that both the current and 
time settings are adjustable over a wide range. Further, the time 
limits oan be relicd upon to keep their proportional settings at 


EVERETT БоссомпЕ SYNCHRONISEK, 


all overloads, however heavy. consequently accurate discrimina- 
tion is obtained. We also show a pattern of reverse relay, in which 
although a pressure winding is provided, it simply determines the 
direction of the flow of the current and not the m sgnitude of the over- 


Everetr ЕрссемвЕ REVERSE RELAY. 


load required to trip the breaker which it controls. The makers con- 
tend, and apparently with reason. that a reverse power relay is not 
what is required and that a reverse relay should act or not according 
to the magnitude of the current flowing. Owing to the fact that on 
the occurrence of a bad short the pressure may fall very seriously, 
it is essential with a reverse power relay to make it extremely sensi- 
tive. and set it excessively fine. For example, if such a relay is re- 
quired to trip at full-load current when the pressure falls to 10 per 
cent. of its normal value (a by no means unlikely occurrence) it must 
be set to trip with less than 10 per cent. of the full-load current at 
normal current. Asa result. such a relay will almost certainly come 
out unexpectedly and when least wanted. With Messrs. Everett, 
Edgcumbe & Co.’s reverse relays, on the other hand, such an instru- 
ment can be set for 50 per cent. of the full load current and satisfac- 
tory working will be ensured owing to its independence of the 
pressure. 


EVERETT EpccuManE THREE-PHASE INDUCTION RELAY. 


Amongst the interesting exhibits we may mention the company's 
Graphie instruments, which are made for all circuits and voltages, 
their rotary synchronisers, an electrically-operated engine-room tele-, 
graph and a variety of tachometers and tachographs. The leakage 
indicators shown should also attract attention. particularly as they 
have been in use for some years. and the makers can vouch for their 
reliability. "There is a line of water-tight instruments shown. which 
should be seen by electric power contractors who require to instal 
this pattern of instrument in damp and difficult situations in fac- 
tories and workshops. The photometer equipments displayed by 
Sverett, Edgcumbe are of the utmost interest, and our readers will 
find the attendants at the stand willing to supply any information 
and also to demonstrate the operation of the instruments. The 
importance of good illumination at the present time is being con- 
stantly emphasised. and on this account the attention paid by this 
firm to reliable instruments for its measurement should not go 
unreoognised. 


Johnson & Phillips. (Nos. 123, 136.) 

Arc Lamps.—A prominent feature of this exhibit is the ** Metro- 
flam " flame атс lamp. This is a magazine lamp. in which a number 
of carbons are employed. but in spite of this fact the change from one 
pair to the other is accomplished without any interruption of the 
light or objectionable flickering. We shall return to this interesting 
lamp in another issue, and at the moment 
may refer to the display of the company's 
other products. 

Cables.—A particularly fine show is being 
made of v.ir. and paper-insulated cables. 
Samples of these have been carefully grouped 
in show cases, and by an inspection of the 
cross-sections of the cables № is possible to 
observe the efficient manner in which the 
insulation and other protective coverings are 
applied. "The cable manufactures are supple- 
mented by examples of ‘J. & Р.” service and 
straight through boxes. The latter has been 
designed for colliery use, and admits of the 
connections being made without the use of 
solder. Mica and porcelain are the only 
insulating materials introduced. 

Machinery.—A 10 kw. motor-generator de- 
signed to operate at 1.000 revs. per min. is 
exhibited. The output of the generdtor is 
100 amperes at. 100 volts. Ball-bearings have 
been introduced into this machine, and we understand that these bear - 
ings are so designed that they will not require attention for 12 months. 
The system of lubrication employed also guards against leakage. 

Switchgear.—The switchgear portion of the exhibit occupies the 
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At OLYMPIA 


You will see 
SUN SIGNS. 


Note how effective they are, 
An example of our and also how readable. 


Luminous Opal Letter Then ask us to quote. 
Sign, several of which 


we are Exhibiting. 


STAND 104/111 
Main Avenue. 
Telephone - 29 Olympia. 


AFTER 


afer Since SUNSET 


AND 


EVERYTHING ELECTRICAL 


AT 
OLYMPIA 
SEEN UNDER 


THE BEST LIGHT 


AT 


STAND Nos. 55 AND 68 
THE SUNBEAM LAMP CO., LTD., cATesHEAD. 


SUPPLEMENT to 


bulk of the floor space available. There is а remote control 10.000- 
volt three-phase panel built up in a glazed brick cubicle. The cells 
are arranged to separately accommodate the 'bus bars isolating 
switches, current and potential transformers and oil-break switches. 
The operating front is of marble. and contzins the necessary instru- 
ments and gear. The oil switch is lever operated. and is provided 
with a strip coil and free-handled attachment, three single-phase 
relays come into operation on overload and also reverse. and bring 
the strip coil into circuit for the operation of the switch. The instru- 
ments on the board are of the Johnson & Phillips well-known hot- 
wire type. Ап interesting lamp-indicating device is fitted in con- 
nection with the oil switehes to show whether the switch is in the on 
or off position. In another part of the switch exhibit will be noticed 
a 3,000-volt board designed to comply with the latest Home Office 
regualtions. А complete enclosure is made round all the live parts 
by means of extensions in every direction with the minimum of 
trouble. There is also a low-tension board on which one of the 
panels is fitted for the control of a standard tramway feeder of 600- 
amperes capacity. The other panel is connected in circuit with the 
apparatus on the stand-by way of the motor-generator already men- 
tioned. The panel controls two separate circuits of 920 volts, one 
aingle-phase alternating-current and the other direct-current, and а 
further circuit of 80-volts direct current. The sub-station at the 
right-hand side of the Exhibition near stand 241 is also equipped 
with a '* J. & Р.” 2,000-volt two-phase board. being part of the supply 
from the Hammersmith Borough Council. This-board is fitted with 
two-phase oil switches with overload direct operating drop coils. 
There is also in the sub-station а“ J & P." low-tension board. Tram- 
way and power transmission engineers will be interested in the 
“J. & P." limiting resistances, which provide protection from the 
effects of lightning where horn arresters are used. The resistances 
comprise three earthenware troughs filled with graphite powder, 
having a known ohmic resistance, and these are coupled in series with 
the horn arresters, so that in the event of the latter arcing over only 
a certain amount of current can flow to earth. The powder is of such 
a consistency that it returns to its original condition after the passage 
of a severe current, so that it automatically sets itself in readiness 
for the next discharge. 


General Electric Co. (Nos. 103, 112, 125, 134.) 
. This exhibit is practically in the centre of the hall. and is divided 
into two parts, one at stands 103 and 112, on the left-hand side of the 
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main hall, and the other zt stands 1295 and 134 on the right-hand side. 


The first mentioned is the larger of the two, end is devoted to the 
illumination products and fittings of the company. It includes a 
prominent display of Osram lemps. and particulerly the new, 200- volt 
16 c.p. 20-watt size, to which we refer elsewhere. The stand is sur. 
mounted by a large sign, which is à bas-relief reproduction of the com 
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pany's new poster. representing as it does а pair of hands holding up 
an Osram lamp. In this particular case the lamp is lighted, and pro- 
duces a very fine effect. The display of lanterns and fittings is 
brilliant in the extreme. The company appears to have spared no 
effort to show how its designs can meet the requirements of electrical 
illumination at the present time. The display ranges from the most 


СЕ. “Mary ANN." 


elaborate and expensive chased fittings to the neat and artistic 
pendant which the moderate man will insta! in his house or flat. The 
range of shop-lighting fittings is such as would delight the eye of the 
proprietor of the largest emporium or the smallest tradesman. The 
display of the Butt magazine flame lamp and a variety of other arc 
lamps and accessories has been prominently and tastefully grouped. 


— —_ — = 


G.E.C. CONVERTIBLE SET. 


Stands 125 and 134 contain the heavier portion of the company 8 
products, such as “ Salford ” ironclad switchgear. * Witton " motor 
starters and motors, country-house lighting plants, “ Witton- 
Kramer” drilling machines. &c. А portion of the same stand is set 
apart for an interesting display of certain processes in the manufac- 


ture of the Robertson lamp. The exhibit includes the Archer system 


G.E.C. ELECTRIO SEWING MACHINE. 


of electric cooking and heating and a full range of ovens, kettles. 
irons, radiators and a number of other heating devices is on view 


In fact, the company's exhibit contains so much of interest to the 
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NEW WESTON INSTRUMENTS 


FOR 


A.C. SWITCHBOARDS. 


Telephona No. 
phone No Telegraphic and 


2029 Holborn. Cable Address: 
"Pivoted London." 


FREQUENCY 
METERS, , | SYNCHROSCOPES, 
Model 244, - Model 2%. 
5 
| суй 
E. 
Bu 
wo 
POWER FACTOR E — | 
METERS, . . SEL ! 
Ф... 

Model 216. Model 167. 
VOLTNETERS &  VOLTMETERS & 
AMMETERS, AMMETERS, 

Model 101. Model 166. 


Pd 


INTERIOR OF MODEL 216. POLYPHASE WATTMETER: 


All these New Instruments as well as our A.C. Switchboard Voltmeters and Ammeters, Models 151 and 156, are 
fully illustrated and described in our New Catalogue 16. This whole group of Instruments embodies the results of several 
years exhaustive study and scientific investigation of all the complex electrical and mechanical problems involved in the 
development of durable, reliable, sensitive and accurate instruments for use on A.C. circuits. These Instruments are far 
superior to any that have ever been produced for A.C. Switchboard service, and the above illustration will indicate the 
exceptional character of the interior work. 4 

By means of this new group of Instruments ап А.С. plant may be more efficiently controlled than has hitherto been 
possible, thereby producing greater economy in operation and maintenance. 


We invite the most critical examination of every detail of each member of the group. 


For Catalogue 16, write to— 


WESTON FLECTRICAL INSTRUMENT COMPANY, 


AUDREY HOUSE, ELY PLACE, 
HOLBORN, LONDON, E.C. 
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OLHOLeHeHeTIerereHnenenerneerenenerenererenenenenene 


HAVE YOU SEEN OUR NEW 
METER CATALOGUE ? 


H 


H 
$ 


It contains full descriptions of all our 
Meters, with 67 illustrations, including 
six full-sized coloured plates. 


IF YOU АВЕ NOT USING $ 
OUR METERS : 
YOU ARE NOT USING i 
THE BEST. : 


— — — "ÁiÁiipp ө Ф ө ae 


By tho way, you should also see 
our ЕСО CLOCK Price List. — 


«B» A 


THE ELECTRICAL CO., Ltd., 
Meter Dept., 
122/4, Charing Cross Road, W.C. 
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VR x Yi - Vi - БУК БЕС 


Maker of PRESSPAHN AND INSULATING MATERIAL. 
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WHITTALL STREET, 


BIRMINGHAM. 


public that a full inspection of everything that it has to show would 
practically cover all the branches of electrical manufacture at the 
present time. 


The Siemens “ Tantalum °° Showcard Competition. (Nos. 179, 184.) 

Weare informed that approximately 2,000 designs were submitted 
for this competition, and that each has had careful consideration by 
the staff responsible for the selection of the winning designs. А first 
prize of £75 was offered. with a second prize of £25, together with a 


“TANTALUM 


LAMPS — СНЕАРЕЗТ 


STRONCEST 


ONE OF THE “TANTALUM” PRIZE SHOWCARDS. 


prize of £5 for any designs of more than average merit which the firm 


decided to adopt and reproduce. The task proved somewhat diffi- 


cult, and eventually it was decided that the two best designs should 
be bracketed as of equal merit, and the £100 prize divided between 
the two successful competitors. Therefore a prize of £50 goes to Mr. 


H. WEIDMANN, 


BEST QUALITY. 
Sheets in thickness from 0*1 upwards. En 


2PAPPERSWIL, SWITZ 


PRESSPAHN—Pressboard. 
PROVED BY EHFPHA'LHIO THSTS._ 
dless Rolls and Strips from 0*1 to 1 тт. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS AND STRIPS. 
Presspahn Coils and Tubes for Transformers, Armatures, Discs and Shaped Articles. 
Varnished Presspahn. Mica-Covered Presspahn, &c. 


L. Sutton Wood. 3, Featherstone Buildings, Holborn, W.C., and a 
similar prize of £50 to Mr. Frank M. Barton, 2, Montague-road, West 
Ealing. W. We shall reproduce a black-and-white drawing of 
Mr. Barton’s design, which will be attractively printed in several 
colours. and we illustrate Mr. L. Sutton Wood's design in this 
issue. Further accepted designs were submitted by Mr. R. F. 
Higgins, 8. Grenville-place. Maida Vale, W., and Mr. F. Insall. Water- 
lane. Brislington, Bristol, who are recipients of prizes of £5. The 
designs of non-successful competitors will be returned in due course, 
and it is hoped that they will arrive in good condition. 


A Remarkable Fuse Wire. 


At the stands of Parmiter, Hope & Sugden and Simplex Conduits 
(Ltd.) demonstrations are being given of the latest in fuse wire and 
fuses. Mr. Vernon Hope. who is well-known as a maker of switch- 
gear, has been experimenting for the past three years with fuses, and 
as а result of his labours has been able to present the industry with a 
satisfactory solution of the problem of the fuse. We understand that 
in this undertaking he has received material assistance from Simplex 
Conduits (Ltd.), who have one of the few fuse wire making plants 
installed at their Birmingham works. Hope’s “‘ Bi-metal ” fuse wire 
is remarkable in that it actually possesses a definite time element, a 
function it was at one time thought impossible to obtain with a fuse 
wire. The wire, as its name implies, is made up of two metals— 
copper. in the shape of wire and placed as a central core, and а special 
low-melting alloy which concentrically surrounds the copper wire. 
The wire will carry 90 per cent. of its fusing current without heating, 
and may be touched by the fingers when within 10 per cent. of its 
blowing current. 16 will carry five times its fusing current for short 
periods, and is not liable to oxidation. The advantages of this 
material will be at once obvious. А porcelain fuse handle or 
cartridge fuse will not get hot when working up to the limits of its 
capacity. as is always the case with copper or lead-tin fuses. The 
fuse does not splutter on blowing, and the low-melting metal is not 
volatilised except on dead short circuits. On the stands of the ex- 
hibitors above mentioned special boards have been erected to allow 
of demonstrations of the bi-metal fuse wire to be made and compara- 
tive tests with other makes of wire carried out. 

We were present at some tests and were struck with the low watts 
loss. On a 70-ampere copper fuse the loss was 45 watts and on 
bi-metal only 7 watts. A 20-ampere fuse was also shown to be able 
to carry 80 amperes for a few seconds without blowing. The 
12-ampere arc lamps on the stand are run on a 15-ampere bi-metal 
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PATENT 
VIBRATORY CONVERTER. 
D.C. to A.C. 


LOW PRICED, RELIABLE AND EFFICIENT. 


fi A ) 


A substitute for 
magneto or rotary converters 


tions. Will convert a 


frequency. Efficiency 85°”. 


VIBRATORY CONVERTER. 
pole changers, 
in 
telephone excnanges and installa- 
source of 
direct current into true alternating 


current of any aesired voltage and 
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for charging of accumulators and їл PERIODS ў 

working of direct current apparatus | "in A 

from alternating current circuits. А 
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Efficiency up to 90% ў 
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/ Patent LOUD SPEAKING "TUNNEL | 

b For Railways, Ships, Mines, etc. p4 
| à In gas and watertight well lacquered cast-iron case, 

' comprising high frequency vibratory converter, loud e 

calling hooter, 2 loud speaking receivers fitted inside the | ji 

case and connected to 2 hearing tubes, automatic switch © 


ADNIL ELECTRIC CO., LTD. 


(Telephone Department), 


Adnil Building, Artillery Lane, 


Telephone: 
LONDON WALL 3840. 


4 
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hook, calling push, induction coil and loud speaking 
transmitter with interchangeable capsule microphone. 


All sensitive and working parts are entirely enclosed 
The vibratory converter 
enables calling to be made over any distance from 
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in the telephone case. 


a battery of 2 dry cells. 
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DOMESTIC APPLIANCES 


OF ALL DESCRIPTIONS 


Erksca (Falk. Stadelmann & Со.. Stand 79-93.) Double 
the Light—Half the Cost. 

Mazpa (В.Т.-Н. Co.. Stand 124-135.). Electric Light for 
Everybody. 

MiraLLUM (Brush Elec. Eng. Co., Мапа 84-89.). Turn 
Night into Dav. 

Охкам (Genera! Electric Co., Stand  103-112.). Last 
Longest— Beat Gas. 


ARE ON VIEW 
AT OUR STANDS 


Nos. 179, 184, 206 and 209 


J 
АТ 
SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
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— t Rone ae | | Wav to a Light House. | . 
Purcell & Nobb's " Electrovl ". New Oven and Steamer. Boyar Episwan (Edison & Swan U.E. Light Co., Stand 
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Submersible” Motors in the Gallery. 
W. Horrock's Automatic Petrol-Electric Plant, (Stand*231.) 
W. Е Dennis’ Automatic Telephone System. (Stand. 293, 
Gallery.) 
Майа, New Aluminium Alloy. (Stand 58-65.) 
Beacon New Are Lamp Mechanism. (Stand 327, Gallery.) 


98-117). Best and Cheapest in the End. 

MUNBEAM (Sunbeam Lamp Co., Stand 55-68. Sunbeams 
after Sunset. 

TaxTaLUM (Siemens Bros. Dynamo Works, Stand 206-209.). 
Lighter than Ever. 


At Siemens! stands, New Railway Signal. actuated Fy drv OLYMPICS. 
batterv ; New Electrie House Pum», New Vortex Vacuum oer ae 
Cleaner. (Nos. 179-184, 206-209.) Will anvone confirm. the report that Tricity Grogan has joined 
Cooper-Hewitt Rectifier for Bioscope Lamps. (Stand 82.) the staff of the “ Journal of Gas Lighting i. nm 
Mazdalux Reflectors, R.T.-H. (Stands 121-133.) Is creme de menthe the correct drink at the Westinghouse 
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Benjamin Screwdriver. (Stand 151.) Our Venner-able Bede joke was spoiled last week bv the 
= Attractor” Signs. (Stand 327, Gallery ) insistence on the part of one of our proof readers in removing 


EE the necessary n. We have given him a letter of introduction 
to the gentleman in question. 
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“METAL LAMP SLOGANS Will Mr. Marrvat shor dy visit the United States to inspect 
t * А А 2 ` H А 

——— electric printing press control systems ? 

Most of the metal lamo manufacturers have adopted some ONE OF THE BARS АТ 
ph аме which has heen brought out prominently in all their OLYMPIA WITH JNDICAT- 


literature and their posters. For the vuidance of visitors Li, ед i pne x 
we give below a list of the уи чр 2i 
slogans of the principal 
lamps exhibited. 
Аксма (Electrical Co.). 
Lights the World. 
Arica (British West- 
inchanse Co). Cheaper 
than Gas 
Briuspown (Brun Bag 
down LampWorks, Stand з | 
100-115.. See. Тох E piu Wer wo Wer 
ига Better Jacht. 
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VICKERS 
MOTORS 


FOR ALL PURPOSES. 


E | 

IN ALL SIZES UP TO 50 H.P. | 

Their rizid and substantial construction enables | 
| 

| 


them to withstand the most severe usage and give 
а continuous and uninterrupted service without 
help from the repair shop or any undue heating. 


Stand Nos. ЗО and 92 Olympia Electrical Exhibition. 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd, 
Proprietors : Vickers Limited. 
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Pope's Electric Lamp Co. 


It was a decidedly novel idea which this company decided upon for 
‘ts stand at Olympia. The central feature of the exhibit is a tall 
lighthouse, the lantern pf which reaches up to the gallery roof. The 
interior of the lantern is illuminated with 2 number of Pope lamps, 
and radiating to the four corners of the stand from the lantern are 


four signs made up to represent beams of light from the lighthouse. 


. ° , 
These sigas bear in letters of light the name ** Pope Гатоз.” The 


adjoining illustration gives a good idea of the effective menner in 
which this has been carried out. The exhibit is a centre of attrac- 
tion. and reflects great eredit upon the eomoany. It is difficalt to 
display a commodity of this ch»racter in the most effective manner. 


Pore LIGHTHOUSE AT OLYMPIA. 


but the company hz: undoubtedly succeedcd on the present occasion. 
The surrounding parts of the stand are devoted to individual exhibits 
of the different classes of lamps made at the company's works at 
Willesden, London. The metal lampshave a high efficiency, and are 
made up of squirted filaments. А demonstration of the durabiliy of the 
filament is in constant process of showing. there being à motor- 
operated mechanism which raises each of four lamps in turn to à 
certain height, and then allows the lamp to drop with a jerk to the 
full length of a flexible cord. This administers a sharp shock, which 
is a severe test of the strength of the filament. 
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Benjamin Electric (Ltd.). 


The development of the metal lamp cluster has necessitated the 
introduction of special fittings which can be used for the convenient 
spacing of the holders for combinations of metal lamps. The wire- 
less clusters exhibited by the Benjamin Electrie (Ltd.) are typical 
of the neat designs which are possible in this direction. It was at one 
time an extremely diffieult matter to wire up a cluster fitting, 
because the space at disposal is во small. With the Benjamin 


wireless. eluster this difficulty is obviated. The lamp-holders are 


mechanically connected to the bodies. and no wiring of any kind is 
necessary, except that of coupling each cluster to its circuit. Elec- 


‘Types ОЕ BENJAMIN WIRELESS CLUSTER 
Boplgs:- 


Twin Lampe HOLDER FOR нор FITTINGS. 


trical contractors should make a special point of visiting this stand 
(151) and inspecting these interesting cluster bodies. А feature 15 
also being made in the exhibit of watertight holders and combination 
holders for use with special reflector fittings. These are most useful 
for shop window lighting, where it is necessary to make up the 
holder as part and parcel of the shop fittings. We illustrate typical 
examples of these fittings. The Benjamin patent friction drive 
screwdriver should also be examined, as the makers claim that 1t 15 
superior to the ratchet screwdriver. It can be inspected at the 
exhibit and tried on screws of various sizes. 


DIRECTORY OF LAMP AND LIGHTINu EXHIBITS AT OLYMPIA. 
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DEVELOPMENTS IN LAMPS AND ILLUMINATION. 


The Olympia Electrical Exhibition is in every sense of the 
term a striking example of what can be done with modern 
electrical illuminating units. In the present issue we have 
attempted to concentrate attention on the most recent improve- 
ments in arc and metal lamps and their application to most 
p.rposes of illumination. | | 

"ince we published our last special Flame Arc Lamp Issue a 
great deal has been done in the development of new patterns 
and in the persistent application of existing types to the re- 
quirements of all classes of light users. И is pleasing to be able 
to record distinct progress in all branches of electrical illumina- 
tion and those of our readers who are able to take advantage of 
the Olympia Exhibition will confirm the opinion that every 
effort has been made to place electrical illumination on a 
thoroughly practical and commercial basis. 

There can be no doubt that the authorities of the Exhibition 
have lost a great opportunity in regard to the lighting of the 
exterior of Olympia. The signs erected on the front of the 
building are not quite suitable to convey to the public at a 
distance that an important show of the latest electric-lighting 
appliances is being made. Мг. Hirst, at the inaugural banquet, 
expressed the opinion that Olympia should have Ъееп. *‹ a sea 
of light.” With so many manufacturers of lamps taking 
an interest in the Exhibition it should have been a simple 
matter to get together a co-operative scheme for the external 
illumination of Olympia. On the score of cost we feel that the 
project could have been carried through with a minimum of 
expense. The illumination material emploved in London at 
the Coronation for the outlining of buildings might have been 
purchased. after the festivities and applied to the outlining 
of Olympia with light for the opening of the Exhibition. 
There is no record of this huge building having ever been 
illuminated in this way. This fact alone would have drawn 
thousands to the Exhibition and would, we are sure, have 
been the wonder of London. Still, the opportunity is 
one which will present itself again and no doubt it will be 
put to its fullest use. We cannot, of course, look for a 
Coronation coincident with the next Electrical Exhibition, but 
Mr. Hirst's suggestion will, without doubt, materialise. 

One of the most striking advances in the field of illumination 
13 the growth of the movement characterised as illuminating 
engineering. Since the last Electrical Exhibition this movement 
has been born and has increased in vigour until at the present 
time it has become a power in the industry, but particularly so 
in the United' States. The extraordinary zeal with which our 
American cousins take up any new thing 1з exemplified in the 
present position of illuminating engineering on the other side 
of the water. А considerable literature on the subject has 
sprung up and there are periodicals devoted solely to the ad- 
'ancement of improved methods of applying light units to 
practical purposes. We. on this side, have given a certain 
measure of support to a monthly publication, the  Illuminat- 
ing Engineer” and this, as the organ of the Illuminating 


Engineering Society. is doing exceptionally useful work. The 


matter is one which is also engaging the attention of architects, 
and since the sympathies of this important profession have been 
enlisted the correct use of light in public buildings, private 
houses, picture galleries is more generally being insisted upon. 

The improvements in the metal lamp have given a most 
extraordinary impetus to illuminating engineering. Some 
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years ago when holophane rcflectors were introduced they did 
not meet with the reception which they deserved because the 
carbon lamp did not give the ideal combination of light unit 
and shade. The metal lamp has changed all this and the 
Olympia Exhibition is a striking example of the progress made 
in holophane illumination. This may also be said of other 
forms of reflectors which have been introduced in order to 
obtain indirect lighting effects with а minimum of glare and a 
maximum of light distribution. 

We hope that the efforts of the sa'esmen on the stands of the 
firms who have made a display with holophane lighting, 
particularly to visitors who are purely light users and are 
unconnected with the electrical industry, will bear good fruit 
in the immediate future. Educational work of this character 
is bound to produce good results. It should give the electricity 
consumer a better idea of what he can do with his light and it 
should assist him in his dealings with the electrical contractor 
who at the present time rather endeavours to force more light 
upon the consumer than he actually requires. These demon- 
strations should also be attended by electrical contractors who 
have a most important function to fulfil in that they act as 
intermediaries between light makers and light users. At the. 


AN EXAMPLE OF OFFICE LIGHTING WITH MAZDA LAMPS. 


present time they have not sufficiently realised their responsi- 
bilities or opportunities in this connection. As we have just 
stated, their main object has been to get a consumer to put in as 
many lights as possible quite irrespective of their disposition, 
the effect they will have upon his eyes or, what is even more 
important, the influence they will exercise on his energy con- 
sumption. We think that it cannot be too strongly impressed 
upon the electrical contractor that the Electrical Exhibition at 
Olympia is a Mecca to which he should immediately and fre- 
quently resort. He will not have an opportunity for many 
years: to come of studying at close quarters an aggregation of 
light units of all classes and their application to the require- 
ments of light users. It seems a pity that the Illuminating 
Engineering Society did not seize the opportunity to arrange 
for one or two lectures by, say, Mr. Gaster or Mr. Francis 


- Willcox to drive home the real lesson to the electrical contractor 


of the lighting developments of the Exhibition. | 

It is quite impossible for us in the space at our disposal to 
give a full description of the good work which makers of arc 
lamps and metal lamps, fittings, signs and lighting accessortes, 
are doing at Olympia. We reproduce a number of pages which 
are purely illustrative and which are intended to typify the 
latest advances in illuminating engineering. If these are 
studied in conjunction with the brief notes which we introduce 
of the actual displavs of the exhibitors concerned we feel sure 
that some good wil! result. 


b 
i 
* 
5 
з 
е 


SUPPLEMENT to “The Electrician," October 6, 1911. 214 


OSRAM 9 


( Руз Ў ENT > | 
aia 


V "^ ДУ =” 
1 "n y 
\ ү j / Ѕнор LANTERN AND REFLECTOR 
X i FOR HIGH C.P. OSRAM, 
М (G.E.C.) 
b 
be yp, 
Ах ОзвАм 1,000 c.p. LANTERN. 
(G. E.C.) Сеплхо Bow. FITTING. =. 
(Drake & GORHAM.) d 
^ ES 
= 


HoLorHaNE PENDANT-SPHERE. Резк ов TABLE Lamp. STILETTO HOLOPHANE FITTING.  HoLoPHANE PENDANT BowL. 
(SIMPLEX.) (SiMPLEX.) (S1MPLEX.) (SIMPLEX. ) i 


\ TITRE s АТН 
NW аА МА МАМАМА 


Tune Laurs лмо REFLECTOR., (BENJAMIN ELECTRIC.) SiLvgRED Tarouca REFLECTOR. (BENJAMIN ELECTRIC.) 


TUBOLITE 


в = AG uer — am eet 


Товоімте REFLECTING Stair. — (LiNoLiTE Co.) 


D ——————————Ó———À——— 
ар 


215 


THEATRE Box Sian. (Sun ELECTRICAL Со.) 


Авт MEgTAL Worx Sian. (О. C. HAWKES.) 


Нлхоіхо LETTER Bead SIGN. 


(Franco BRITISH ELECTRICAL Co.) 


Г ARTISTIC TRADE Sian. (SIMPLEX.) 


. . A 
№ 45; А р » 
zx Є: < 

< а det P . > 
^ ` - › JONES 
` - А сы » S ~ Р ` 
до е, 


! BRACKET SIGN FOR THEATRES, PICTURE PALACES, ETC. 


(Sux ELECTRICAL Co.) 


-— 
>> ^ 


— 4 hae МУУ 


STENCILLED WINDOW 
SIGN wirTH НОГОРНАХЕ 
REFLECTOR. 
(SIMPLEX. ) 


THE VERTICAL 

Stan on О. C. 

HawxES Ex- 
HIRIT. 


— 


- ——ÜÍÓ NN ЕН 


———— — ———— M — 


SUPPLEMENT іо " The Electrician," Ociober 6, 1911. 


SIGNS AND SIGN LIGHTING. 


We are in the midst of a revolution in matters of signs and 
sign illumination. The Olympia Electrical. Exhibition. con- 
tains more novelties in signs and sign accessories than we 
could possibly hope to deal with in a full volume. It is a 
remarkable collection of the products of sign makers, and is 
also a striking testimony to the zeal and enterprise of this class 
of manufacturer. We can confidently commend the signs at 
Olympia to the notice of electrical contractors, centra! station 
engineers, architects, tradesmen, &c. The metal lamp is 
responsible for these changes in electric signs. Its brilliant 
light and high efficiency have raised the sign to such a level that 
it becomes an economic necessity for the tradesman, the 
restaurant and hotel proprietor, railway companies, theatres 
and cinematograph shows, and, in fact, for anyone who has 
to appeal to the public on the pavement. 

A particularly noticeable item about the signs at Olympia 
is their artistic arrangement. There is a certain class of 
tradesman who does nothing except in a perfectly dignified 
manner. This type of customer is admirably catered for by 
the sign makers at Olympia. He is offered art metal signs 
which he hangs inside or outside his windows, and which, while 
he makes known to the passing public his products by means 
of the stencilled lettering of the face of the sign. he also uses the 
same lamps which illuminate this lettering to light the goods 
in his windows. This is a notable achievement, and is quite 
the latest thing in signs. It may be inspected in particulars 
at the stands of Simplex Conduits, O. C. Hawkes (Ltd.) and 
the General Electric Co. 

We wish to specially emphasise the importance of this new 
reflecting sign, and the influence which it will undoubtedly 
exercise on methods of trade developing by illumination. 

The box sign still holds its own for certain classes of advertising, 
and deservedly so. Many examples of this will be seen exhibited at 


Olympia, and their efficiency has been materially improved by the. 


use of the metal lamp. Ап interesting development of this class of 
sign may be found on the stand of the Credenda Signs Co. This 
company is manufacturing illuminated signs on the Venner principle, 
which, as our readers are doubtless aware, makes use of a number of 
glass balls at the front of a box. inside which are a few metal lamps. 
The balls can be arranged to form any desired lettering or design. 
Many of these signs are to be seen in all parts of the country, and 
once seen they cannot very well be forgotten. The development 
to which we have just referred is the application of this principle 
to the outline illumination of well-known posters, for instance the 
type of coloured advertisement used by the railway companies. The 
Credenda Co.'s stand is fitted up for the display of these signs, and 
it is possible to demonstrate the effect of use both by day and night. 
The day effect is practically the same as the ordinary coloured 
printed poster. At night time the principal outlines of the subject of 
the poster are picked out in small beads of light. We think that 
there will be a big field for this class of sign, and we hope that the 
company will meet with a generous amount of support from the 
railways. This particular principle is readily applicable to flasher 
signs, and some fine specimens of these are on view at the Exhibition. 
If a series of different coloured lamps is used in the box enclosing 
the sign, the glass beads can be illumineted in these colours, and an 
extremely pleasing effect is produced. We are pleased to see that 
this particular sign has been taken up with a view to extending its 
applications, and judging by the many excellent examples which are 
displayed at the Exhibition the efforts of the company should meet 
with the success they deserve. The modern electric sign would be 
а very poor thing without efficient flashers or other devices for giving 
either coloured effects or intermittent lighting. The flasher may 
appear, at first sight, to be an extremely simple thing to manufacture. 
One only needs to walk up and down the main streets of London 
or our large provincial cities to see evidence in the many changes 
in signs of the practical utility of the modern flasher. 
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The Sun Electrical Co. has devoted a considerable amount of 
time and attention on the subject of sign accessories, and interested 
readers would find on their stand a remarkable collection of signs of 
all kinds, and also of sign accessories. Оп the three facias of the 
stand, changing signs have been erected which typify distinctive 
classes of signs standardised by the company. Over the main 
entrance to the exhibit is a light representation of the company's 
trade mark, viz., the sun itself. "The orb is formed by a Holophane 
hemisphere which is powerfully illuminated from behind. Radiating 
from this central point are rays which are picked out with small 
lamps. Ву the action of a special flasher the ** sun ” is first switched 
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5 


Sun New Two-way Тневмо-Ралхк SIGN FLASHER. 


on and the rays are then lighted up in circles which constantly widen 
until the limits of the sign are reached. After a few seconds illumin- 
ation the `` sun " goes out and the cycle of operations is repeated. 
The experience of this company with signs of various classes has been 
practically unique, and without prejudice to other sign makers, we 
may say that they are in a position to meet practically every require- 
ment of the sign user. 

The box sign is also well represented in the exhibit of О. C. 
Hawkes. ‘This company has specialised in a class of sign which 
may be seen at practically every railway station not. only in the 
Metropolis but also in the provinces. They carried out the large 
opal glass map signs of the Underground Railways in London, and 
these are exceptionally fine examples of their work. Here again we 
find а most comprehensive display of the sign maker's art. Day and 
night signs appear to be a speciality, and the effect produced when a 
sign is turned on, by compzrison with the daylight effect, is usually 
surprising. not to say startling. The company has a large factory in 
Birmingham where they specialise in glass work of various kinds, and 
this experience has been of immense advantage to them in putting 
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forward block signs with glass fronts. Similarly, the art metal 
work experience of this maker has proved of great value in the 
combination of a good box sign with an artistie method of supporting 


it. A good sign can often be spoiled by an indifferent metal support- 
ing scheme, 
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THE POPULARITY OF НОГОРНАМЕ. 


When holophane shades and reflectors were introduced 4 good 
many years ago. it was hoped that they would bring about a revolu- 
tion in electric lighting. They were, however. brought out when the 
only small light unit was the carbon filament lamp. and it was not 
possible to show off the many advantages of holophane with a lamp 
of this character. Now that we have metal lamps which can he 
used in high candle- powers with economy to the light user. h«lophane. 
although it is practically the same in principle as before. is very 
different in practice. ‘The metal lamp makers must be credited with 
this remarkable change. for it is unquestionably remarkable. The 
Olympia Electrical Exhibition is a model of good lighting in general. 
and of holophane illumination in particular. We speak. of course. 
mainly of the individual lighting of exhibits. Holophane is a thing 
which grows upon one. It may be likened to certain proprietary 
articles. once used always used. 


^ 


A ТАЗТЕЕГ, HororHaANE PENDANT. 
(SIMPLEX.) 


The electrical contractor has not fully awakened to the business 
possibilities of holophane. He is. however, being stirred from his 
inactivity by the many enterprising firms who are making it their 
special business to prod him on. The general idea of holophane 
ervstalises around Holophane (Ltd.), who have arranged an 
attractive exhibit which is a practical and continuous demonstration 
of what holophane lighting is, It may be looked upon as showing 
the scientific and theoretical in holophane illumination as well 
as the practical, and the latter is also kept prominently in 
mind. Ву means of a suitably darkened room comparative results 
are obtained by awitching on fittings with and without holophane 
reflectors. These reflectors сап be handled and examined. so that, as 
the “showman ” says, there is no deception. Тһе тап in the street, 
who is after all interested in things of this kind, has a tendency to 
believe that his leg is being pulled. and this characteristic, which is 
largely shared by we humans, is kept in mind by the organisers of the 
demonstrations at this particular stand. The holophane literature 
is replete with globes, shades and reflectors which can be used for 
every conceivable kind of fitting. pendants, electroliers, brackets, 
table and flour standards, ceiling lights, &e. The whole principle 
of holophane has been worked up into a complete illumination scheme 
which is now practically standardised and admits of every con- 
ceivable requirement of the light user being met. The essential 
feature of holophane is that not only is its principle scientifically 
correct, but it provides a practical embodiment of these principles. 
Holophane glassware generally is mechanically sound. and from the 
point of view of cleanliness it is hard to beat. 
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Another exhibit at Olympia which is admirably laid out for 
the display of holophane fittings is that of Simplex Conduits (Ltd.), 
A conveniently arranged showroom attached to the stand is 
darkened. and the effect of any fittings can be demonstrated under 
actual working conditions, The variety of Simplex holophane 
fittings is too extensive to be covered in the space of this notice. 
Attention may. however. be specially directed to the pendant 
sphere and bowl fittings. which are highly ornamental in so far as 
theirfexternal appearance is concerned, and when lighted they 
furnish an effect so pleasant that the ayerage householder to whom 
the fittings are shown for the first time usually goes into raptures over 
them. ‘The bowls and spheres can be suspended by chains or rods 
from the ceiling, and the fitting сап be adapted to any height of 
room. А particularly beautiful elass of fitting is the holophane 
ceiling hemisphere. Every effort should be made to introduce 
this into new houses. The householder can make a selection from 
the plainest to the most artistic designs. Here again the illumina- 
tion produced is restful; there is no glare and the glassware and 
its support can be cleaned with à minimum of difficulty. The 
holophane sphere and bowl have been made the centrepiece around 
which a large variety of special designs has been developed. These 
can he inspected at the Simplex stand. The same exhibit also 
includes what are known as holophane household glassware. "These 
аге hexagonal shades with special prisms which not only distribute 
the light horizontally, but also give good illumination in a vertical 
plane. They can be arranged for pendants or brackets, as the case 
may be. and the effect is pleasing in the extreme. — Another beautiful 
form of holophane fitting is that in which the ordinary large silk 
shade is placed over either a holophane sphere or reflector bowl. 
Here again the distribution of light is soft and pleasing, and the 
advantages of the use of the shade are considerably enhanced. The 
Simplex Co. is doing an extensive business with holophane fittings 
and glassware, and has exceptional facilities at its disposal for supply- 
ing clients with general information on the subject. 

The advantages of а combination of Tantalum and Onewatt 
lamps with holophane reflectors are being demonstrated at the 
stand of Siemens Brothers Dynamo Works. At the Manchester 
Electrical Exhibition an exceptionally fine display of ‘‘ Tantaphanes" 
was made by this company. and its effect has not been lost upon the 
industry. Since that time the Onewatt lamp. which has a high 
candle-power unit, has been introduced and has become very 
popular in combination with both large and small holophane shades, 


А SMALL Size REPRODUCTION oF ong oF SIEMENS Рахе Snow CARDS. 
THe DzsicN 13 вх Mr. Svtton. 


bowls, spheres and reflectors. The lighting of the Siemens exhibit 
has been largely carried out with holophane. Onewatt and Tantalum 
combinations, and visitors to this exhibit will be able to judge for 
themselves of the efficiency and effect of this scheme of lighting. 

The general idea of holophane has permeated the electric lighting 
side of the industry, and it may be found embodied in one form or 
another on the stands of most of the fittings and lamp makers at 
the Exhibition, in particular, the Edison & Swan Co., B.T.H. Co. 
Sunbeam Lamp Co., Brimsdown Lamp Works, Pope Lamps, etc. 
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METAL LAMP CLUSTERS. 


The durability and efficiency of the metal lamp have brought 
it into considerable use for street and shop lighting. Much of 
this class of illumination 15 now being carried out by either 
high candle-power metal lamps or clusters of metal lamps of 
medium candle-power from, say, 50 c.p. upwards. The 
development. of fittings in which metal lamps are collected 
together to form a common source of light has been little 
short of remarkable during the past two vears. The early 
efforts of Mr. Haydn Harrison in pointing out the advantages 
of the metal lamp for this class of service has been the means 
of rousing fittings makers to a sense of their duty in this 
direction. The result is shown in a remarkable manner at the 
Olympia Exhibition. Most of the lamp and fittings makers are 
displaying types of lanterns which should be the delight of the 
shopkeeper, the railway engineer, the factory owner, the 
central station engineer, and indeed almost every class of 
light user, though we mention these as coming first to mind. 
The enterprise of the last named in replacing carbon lamps by 
metal lamps in his street lighting lanterns has also given a 
marked impetus to the general application of the metal lamp 
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DRAKE & GORHAM EXHIBIT. 


The exhibit of Messrs. Drake & Gorham is tastefully arranged with 
a display of electric-light fittings and domestic heating and electrical 
appliances. ‘The exhibit is a little to the left of the entrance, and 
stands out prominently by reason of its brilliant display of lights. 
The fittings exhibited include all the most recent designs in pendant. 
bracket and ceiling lights. and most of the fittings are wired up and 
can be switched on individually or collectively. "Ihe exhibit has 
attracted considerable attention, especially so because the fittings 
and apparatus on view are displayed to best advantage. The 
combination of holophane glassware with metal lamps is given 
exceptional prominence, and visitors to the stand are given an 
opportunity of observing the pleasing illumination effects which 
can be obtained with these fittings. The advantages of properly 
arranged ceiling fittings and. in particular, the holophane hemisphere 
at ceiling level. are pointed out, this type of illuminating unit being 
appropriate for low ceilings where elaborate pendants cannot be 
introduced. 

Electrical contractors and central station engineers will find 
interesting examples of shop lighting fittings, and especially of metal 
lamp clusters, which are offered by Messrs. Drake & Gorham for the 
use of tradesmen to replace the small pattern arc lamp. These 
fittings are of recent introduction, and they constitute a marked 


METAL Lampe REFLECTOR FITTING. 


advance upon anything previously brought out. We understand 
that Messrs. Drake & Gorham have done a considerable amount of 
work in the improvement of shop illumination, and that they are 
prepared to advise tradesmen who have under consideration the 
question of the introduction of the high candle-power metal lamp or 
metal lamp clusters for use in the interior or exterior of their estab- 
lishments. The Drake & Gorham fittings list is filled with numerous 
designs which have recently been developed with the idea of im- 
proving the illumination of domestic and trade establishments. 
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A TYPICAL CLUSTER or METAL LAMPS. 


to specific illumination. The shopkeeper is specially favoured 
in the matter of metal lamp lanterns and fittings at Olympia. 
If he is at present using old pattern are lamps which require 
trimming frequently, and which give а poor return in light for 
the energy consumed, he should inspect the displays which 
various makers have put forward at the show. The high 
efficiency of these clusters is not as well understood or as widely 
known as it should be. We hope that the Exhibition will help 
to spread the light, in both senses of the term, in this respect. 
The shop tradesman is an Important customer and presents a 
large section of the lamp and fittings purchasing public. 
We feel sure that manufacturers will be especially solicitous 
for his welfare at the Exhibition. By this we mean, pay him 
every attention in explaining the real meaning of these new 
fittings to him in his business. 
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BEavTIEUL EXAMPLES OF DRAKE & GonnAws CEILING FITTINGS. 


They have recognised the need for raising the standard of illumina- 
tion in this direction, and are vigorously impressing upon light users 
how imperative it is that they should take advantage of the greater 
efficiency and economy of these advances in illuminating methods. 

There is also a good arc lamp display on this exhibit, the Butt-flame 
lamp being especially in prominence. This is a type of lamp in which 
the mech^nism has been reduced to the simplest, and the minimum 
number of parts, and at the same time the number of burning hours 
and generel efficiency of the lamp are maintained. These lamps are 
shown under ectual burning conditions, and visitors can, if they 
desire, inspect the internal mechanism. 

Аз г conveniently arranged display of electric-light fittings and 


apporstus the exhibit of Messrs. Drake & Gorhem may be regarded 
as one of the most striking in the Exhibition. 
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6 C.P. HIGH VOLTAGE 


SRAM 


CONTINDOUS FILAMENT. 


LAMPS 


20 watts. 


Voltage =- = 200—260. 


ORDER EARLY 
ORDER EARLY 
ORDER EARLY: 


Olympia Exhibition 
Stand No. 61. 


DRAKE & GORHAM. 


Telephones : 


Tia LONDON, 66, Victoria Street, S. W. 803 Westminster (three lines), 
PEROM E P.O 1218 Victoria. 
“ ACCUMULATOR, MANCHESTER, 47, Spring Gardens 3700 City (2 lines), Manchester, 
LONDON, MANCHESTER. " S 3858 Corporation, and 

or GLASGOW. GLASGOW, 50, Wellington Street. BIE Ar ie Clara: 


= W. H. Р, Cleave). CARDIFF—A4, Church Street (Mr. H. Nance) 
— S Mr. F. W. Parkes). BRISTOL—‘. Bristol Bridge (Mr. 
BELFAST ETN ere c m Dawson Street (Мг. D. J. Doolan). LEEDS-!!, Upper Mill Hill, Boar Lane (Messrs. Casperson E us 
DUBLIN Moric Messrs. J. T. Bell & Со). NEWCASTLE-ON-TYNE—|, Higham Place (Mr. F. 1. Тап 


2 d 
MIDDLESBROUGH —9, Linthorpe SHEFFIELD, High Street (Mr. Wm. Molesworth\. 
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Mercury Vapour Lamps. | Ои 
An exceptionally good display of the mercury vapour lamps is 
being made by several exhibitors at Olympia. The Westinghouse- 
Cooper-Hewitt Co. hasa stand which is devoted entirely to this class 
of illuminant and we understand that it is attracting а considerable 
amount of attention, There are several new and interesting features 
which have been developed especially for the Exhibition. and are 
shown for the first time. In particular we may mention a special 
reflector which can be placed behind the tubular pattern of lamp. and 
it has the effect of adding red rays to the light emitted from the tube. 
This is an advantage because the use of the reflector does not entail 
an increased consumption of electrical energy and it means that a 
more pleasing light is available for special applications of the lamp. 
Hitherto the carbon lamp has been introduced in connection with the 
mercury vapour tube, but it has effected the electrical efficiency of 
the combination. The Westinghouse Silica lamp. which was intro- 
duced about 12 months ago, is given a prominent place in the exhibit. 
It has the special advantage of containing a short mercury tube. so 
that it can be enclosed in a globe of small diameter. The complete 
lump also occupies a minimum of vertical space. Тһе Silica lamp is 
automatic in operation, lighting up as soon as it is switched оп. А 
large solenoid is used in the upper part of the lamp to give the effect 
of tilting the mercury tube. "There is an automatie device which 
ensures the lamp burning on its correct polarity. The tubes are 
guaranteed by the makers for 1,000 hours' life, but the average life 
is in the neighbourhood of 3.000 hours, On a 250-volt circuit the 
lamp takes 3} amperes and the mean hemispherieal candle-power is 
over 3.000. With energy at 3d. per unit it will cost 1-14. per hour. 
allowing for replacement of tubes, in a life of 2.000 hours. While on 
the subject of the mercury vapour lamp we may refer to the rectifier 


WORKSHOP LIGHTED BY WESTINGHOUSE CoorER-HEWITT LAMPS. 


operating on the same principle. which is being shown at this exhibit- 
The rectifier itself has been known for many years, but it is only 
recently that the company has succeeded in producing a type which 
can be used in connection with projector lamps and which will strike 
up automatically аз soon as the carbons of the arc lamp are brought 
into contact. This is an interesting development and it admits of 
cinematograph theatres converting the alternating-current supply to 
direct-current for the operation of the arc. in a very efficient manner. 
The reetitier is also shown in conjunction with mercury vapour lamps 
and here again possesses the same automatic features as the pro- 
jector lamp pattern. From figures supplied by the company we 
gather that there is an actual saving of 35 per cent. in the use of these 
converters over the ordinary transformer which is used to reduce the 
supply voltage to that of the are. This is worked out on the basis of 
міх hours a day for 300 days and with energy at 5d. per unit. This 
remarkable claim should appeal to proprietors of picture palaces 
who will doubtless come to the Exhibition or send their electricians. 
We understand that the combined efficiency of the rectifier and mer- 
сигу vapour lamp works out at a slightly better figure than the direct- 
current type of lamp, which is direct connected to its circuit. The 
efficiency of these mercury vapour lamps is in the neighbourhood of 
0:25 watts per candle, and they may be connected on 110 or 250- volt 
circuits. Needless to say there is no trimming of the lamp required, 
so that for certain classes of lighting. where the colour of the light is 
not objected to, the lamp is eminently suitable on account. of its 
intensive illumination, 


A Fittings Showroom. 

One of the most neatly arranged showrooms in the Exhibition is 
that put up by Falk. Stadelmann & Co.. a little to the left of the 
centre of the main hall. The idea of an exhibit on the lines of the 
large showrooms of this company in Farringdon-rowl has been 
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admirably carried out. In particular the wiring has been carefully 
concealed so that the various panels on the walls and the fittings 
hung from the roof are models of neatness. Nothing looks worse in 
a showroom than the slovenly arrangement of the connecting wires. 
Most of the fittings on this stand are wired. and can be switched on 
collectively or individually. 

From a detailed inspection of the exhibit we gather that the 
requirements of any class of fittings user can be met in the company's 
designs. Chased fittings of the most expensive character or plain 
or ornamental cast and bent metal designs are equally available. 
The exhibit includes typical examples of pendants. brackets, table 
lamps, floor standards, candle fittings, ceiling lights, &е. The 


FALK, STADELMANN'S SHOWROOM. 


selection of silk shades covers a wide range of designs and colours. 
This class of shade is most popular just now. Similarly the bead and 
glass tube shade is very pretty when used with metal lamps. and it 
figures prominently in this exhibit. It is a development of the 
crystal type of fitting which was all the rage during the days of 
candles and gas. Ву a strenge vagary of fashion it is being revived 
to meet a growing demand. There are several tasteful examples 
in the Falk, Stadelmean exhibit. The popular taste is also admir- 
ably catered for, especially in fittings designed for flats and moderates 
sized houses. Electric lighting is so much more common with this 
class of resident now that his needs require special attention. 


A 


TASTEFUL URYSTAL FITTING. 


We would recommend interested contractors to visit the Falk. 
Stedelmann showroom in the Exhibition, and if they ean do хо, 
bring their friends and prospective customers with them. 

We may also mention that the whole of this exhibit is lighted by 
Efesea metal lamps. This is a well-known tungsten lamp. having 
been on the market several vears. И has a good reputation for 
durability of filament and efficiency, and it is supplied in large and 
small eandle-power units for all voltages. Falk, Stadelmann offer 
special publicity facilities to electrical contractors for pushing this 
lamp. and will supply literature. show-cards and window attractions, 
to assist in directing attention to the lamp. 


= 


MERGER U ОЕ т бс ае 


yon ЧЕ 
(М Т : оң 
“ШШЕ D W И a 
* 


993 SUPPLEMENT to “ The Electrician," October 6, 19114 


EFESCA™ 


SPECIALITIES 


can be seen at our 


Stand (Nos. 79 and 93) 


at OLYMPIA. 


dis a ^» 
| 
| 111 
у 
fi | | | ; & 
f | d ч 
Y \ 
\ | $ \ 
| 
ми | 
" 7 T 
Era 
ett 


Efesca | Strong and Brilliant. 
Efficient and Reliable. 


Electrical of every description and for all purposes. 
РЕ. New and Exclusive Designs. | 
Fittings Period Styles. 


Flectrical A complete range of our well-known 
————— | * Bfesca" accessories, Bells, Flat Switches, 

Accessories. атр Holders, Ceiling Roses, Fuse Boards, 
Hand Lamps, etc., etc. 


It will be to your advantage to inspect our Exhibit. 


FALK, STADELMANN & CO., LD. 


. (Efesca Electrical Works), 
Farringdon Road, Great Clyde Street, 
LONDON. CLASCOW. 
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В.Т.-Н. and Illumination. 

The. British Thomson-Houston Company has attracted con- 
siderable prominence to itself by the recent introduction of the 
Mazda drawn-wire tungsten filament lamp. When this lamp was 
put on the market we were given an opportunity of inspecting at the 
works at Rugby the facilities which the Company hes at its disposal 
for the manufacture of this interesting lamp. \\е understand that 


the large factory at Rugby is now in full swing апа that an excep- 
tional demand is being experienced for this lamp. The wire filament 
reduces the risk of breakege in the early life of the lampjwhen it is 
transported from maker to deeler and from dealer to user. Из 


EXAMPLES OF Mazparvx REFLECTORS. 


extreme ductility and rigidity contribute to this desirable end. 
The B.T.-H. exhibit has been designed with the object of impressing on 
both the electrical contrector and the electric light consumer the 
necessity for methcd in the use of Mazda lamps in particular and 
electric light units in general. The stand is a striking object jp this 
respect, and its arrangement reflects most creditably upon 
the management of the Company. Attention may be 
specially directed to the scheme of concealed lamp lighting 
in the roof of the stand. This is an example of illumination 
which can be intrcduced by architects who are able to 
start de novo in the illumination of a new building. It 
has, of course, a specific application, and must not be 
Jooked upon as suitable for general illumination. 

At the time of our visit to the Rugby works we were 
impressed with the establishment by the В.Т.-Н. Co. of 
an illuminating engineering department. This has been 
placed under the charge of an engineer whose experience 
in this important field is, we believe, practically unique. 
Following upon the lines taken by well-known illuminating 
authorities in this country, on the Continent and in the 
United States, this department is developing data which 
cannot fail to be of the utmost assistance to architects, 
electrical contractors and light users generally. A scheme 
of this character must naturally progress slowly, and on 
this account certain types of illuminating devices have 
been developed which will meet the requirements of illu- 
mination which we in this country have undoubtedly 
made peculiarly our own. The science and theory of illu- 
mination are, of course, matters into which the architect 
and electrical contractor cannot possibly dip deeply. It 
is here where the assistance of the illuminating engineer 
is of value. He can place in the hands of the parties con- 
‘cerned efficient retlectors and fittings which will improve 
the general standard of illumination and serve to introduce on a 
broad basis the principles of efficient lighting. The B.T.-H. Mazde- 
liers are fittings of this class. Their application is practically 
without limit and they may be intrcduced with the certainty of 
giving satisfaction. The Mazdalux retlectors have been designed 
especially for use in trade and commercial lighting. They are shaped 
for'shop-window purposes, for show-case lighting, and also for portable 
and table fittings. The reflector is solidly constructed of sheet 
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steel, the outer surface is tastefully painted and the inner is treated 
withan aluminium coating which, while acting as an efficient diffuser, 
is unaffected by the atmosphere or dust, and, consequently, maintains 
its light-diffusing properties. ' 

Illustrations of these Mazdalux reflectors are shown herewith. 
The shapes are the result of careful study and experiment, and each 
fulfils a particular function. This type of reflector has been found 
to combine the properties of a number of independent light-diffusing 
and dispersing devices. It has a wide field of utility, and information 
will be willingly furnished to interested contractors and central 
station engineers as to the many purposes for which Mazdalux can 
be used. 

Through the courtesy of the company we were able to inspect a 
series of designs in new fittings, the object of which is to furnish a 
pleasing and comforting light with an entire absence of glare and 
with efficient distribution. These make use of inverted bowl 
reflectors and throw the light on to the ceiling, from which it is re- 
flected into the room. The fittings form part of a general scheme of 


“ You Find You Are Paying for Electricity" 
FROM A Mazpa [АМР LEAFLET. 


illumination in which Mazda lamps are utilised as the light units. 
Many beautiful examples of this form of lighting exist in the States, 
and we hope that the illuminating engineering department of the 
B.T.-H. Co. will be able to impress its advantages upon light users 
in this country, with such modifications as may be necessary to suit 
English conditions. There are innumerable consumers of elec- 
tricity who would welcome a variation from the pendant and bracket 
stvle of lighting, which has somehow or other become part and parcel 
of our home and commercial life. The illuminating engineer is here 
to break up these old ideas, and although it may be necessary for him 
to proceed slowly, if he goes about it in the right way he should 
achieve the object which he has in view. 
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А STRIKING „EXAMPLE OF RErLEcTEDp4LiGuTING. WITH MAZDA LAMPS, 


Turning again to the exhibit of the B.T.-H. Co. at the Exhibition, 
we may specially remark upon the border lighting round the top of 
the stand end the mechanical reproduction of the company's poster, 
which is ап imposing advertisement on the roof. The border sign 18 
kept constantly on the “run” by means of a‘flasher, which switches 
out consecutive coloured lamps, and gives the effect of a coloured 
system of light passing round the stand. This is the only example 
of this kind of lighting in the Exhibition. 
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The strength of the Mazda 
Lamp 1$ where the strength 
of a lamp should be—in the filament. 
The Mazda filament, instead of being in 
short, brittle lengths, 1s 1n one continuous 
drawn wire of pure Tungsten. This great success has only been 
achieved after years of painstaking laboratory work and repeated 
failures. Many scientists were of the opinion that it was impos- 
sible to render Tungsten sufficiently ductile for wire-drawing, owing 
to its brittleness, but it 15 now an accomplished fact, and we are 
telling the public of its great advantages. | 


azda Lamps 


THE ONLY LAMPS WITH GENUINE DRAWN WIRE TUNGSTEN FILAMENTS. 


Are you prepared to meet the large demand which 
our advertising scheme is certain to produce : We are 
anxious to assist Contractors 1n every way possible, 
and if you write and ask we will supply you withour 
attractive booklets, etc., with your name and address 
printed on same. Whatever else you miss, make а £ 
special point of visiting our Stand, Nos. 124—135. | 
You will be keenly interested in our exhibit of Mazda 
Drawn Wire Lamps. 


[| 
THE BRITISH THOMSON-HOUSTON Co., LTD. 
BENE [е 25] = 
RUGBY. a WIRE) | 
| г 
Branches: Е: о Park Place ( T \ i | | 
4 a mbers, i i | у 
солоон: аз annon агаа. ES C EEDS: Creek Street Chambers. — — 1 1-8 7 | 
с шш C CD | 
B BMINCHAM: | Dane ERN St, Marys ENORMES EXPORT DEPT.: 83, Cannon St, London; and Rueby.. | ч E 
| i й 
| We also supply B.T.H. EDISON CARBON LAMPS & B.T.H. GEM LAMPS. ҸМ 
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* ARCTURUS " Lamps IN CycLe Factory. 
(BRITISH WESTINGHOUSE.) 


“Beacon” Anc Lamps FOR SHOP LIGHTING. | 
(ENGINEERING AND Anc LAMPS.) 


FARRINGDON STREET, Loxpos, LicuTED ny " Ехсемо” LAMPS. 
Џхіох ELrcrBic Co.) 
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A Pretry NIGHT SCENE, LIGHTED By ““ЁхсЕ О” Lamps. 
(Union ELECTRIC.) 


FLAME ARC LAMP 
INSTALLATIONS. 


AN EXAMPLE OF t QUARTZALITING " IN AN ENGINEERING WORKS. 
(Brust. ) 
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METAL-FILAMENT ' 


CHEAPER THAN GAS AND BETTER 
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The British Westinghouse Electric and Mfg. Co., Ltd. 
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Exceptionally strong construction. 
Adjustable bearings to take up wear. 


High efficiency and power-factor 
and large overload capacity. 


Please send 
your enquiries 
to the Plant 
Department 


Westinghouse 


MANCHESTER 


(6154) 
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The British Westinghouse Electric and Mfg. Co., Ltd. 


WESTINGHOUSE 
MOTOR STARTERS 
дю CONTROLLERS 


For both A.-C. and D.-C. circuits 


Made All 

on the Sizes, 

Metal all 
and- Types, 
Mica for all 

Principle Purposes 


Renewable contacts on all sizes 

Ample facilities for Inspection 

Strong construction combined 
with excellent design 


WESTINGHOUSE 


MANCHESTER 
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The British Westinghouse Electric and Mfg. Co., Ltd. 


WESTINGHOUSE 
ARC LAMPS 


STANDARD TYPES 


FLAME MAGAZINE ENCLOSED 


(10-18 hours (100 hours (50-70 hours 
per trim) per trim) per trim) 


Fully protected by Master Patents 


Steady flame without delicate 


and complicated mechanism 


Working parts reduced 


to the minimum 


Economical current consumption 


Warning.—Purchasers are warned 


against buying infringing lamps. Infringers 


will be actively proceeded against. 


Please write for new lllustrated Catalogues 


WESTINGHOUSE 


MANCHESTER 


REGISTERED OFFICE AND EXPORT DEPT.: 2, NORFOLK STREET, STRAND, WC. 


Branch Offices : 


BIRMINGHAM. . . . . Avebury House, 55, Newhall Street. MANCHESTER . , » Victoria Buildings, 5, Deansgate 
CARDIFF ...... + 10a St. Mary Street. NEWCASTLE-ON-TYNE Ward's Buildings, High ‘Bridge. 
GLASGOW. x4 17, St. Vincent Place SHEFFIELD- < 3... с с Sj. West Street, 
Te egraphic Address for all Branch Offices: “ Multiphase’ (with name of town) 
LONDON SUPPLY OFFICE . . . . . 3, West Street, Charing Cross Road. Telegrams: ** Westelec, London.” 
For South Africa: 
JOHANNESBURG . . - . « « . Consolidated Building. 77. Address: “Converter, Johannesburg." 
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AT THE LIGHTHOUSE—Stand Nos. | 
201-208 —you will see a variety of smart 

. advertising |literature—ask из for a 
quantity, and then get ready to meet 
the demands for “РОРЕ’ Lamps 
during the coming season. | | 
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THE OUTSTANDING , FEATURE of 
the Exhibition is the interest aroused 
by the uniaue display of *POPE" 
LAMPS-— particularly the Standard 
Types, and the New Tubular Lamp 
tor Shop Window Lighting. 
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Pope's Electric Lamp Co., 
HYTHE ROAD, WILLESDEN. 
LONDON, N.W. | 


Exhibition Telephone Number: OLYMPIA ONE. 
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SUNBEAMS 


rh ams AFTER 
Sunbeam | SUNSET 


AND 


hi w^ EVERYTHING ELECTRICAL 


1 AT 
wig у OLYMPIA 
, SEEN UNDER 


THE BEST LIGHT 


AT 


STAND Nos. 55 AND 68 
THE SUNBEAM LAMP CO,, LTD 
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The 


TELEWRITER 


The most up-to-date means of communication. 
Invaluable between Office and Factory or Departments 
where a written record is desirable. 


SIMPLE. DURABLE. EFFICIENT. 


Can be maintained by your own man. 


ў Particulars for sale or rental may be had оп application 
ja. M to the Company's Agents :— 
\ ` | 
М. SINE OL The үш: Howe Electrical Engineering Co., Ltd.. 
) - 8, James Stree 


GHAM "Walker Bros. Upper уап Old SUA 
CARDIFF —J. B. Saunders & Co., Ltd., Bute Street. 


Mee -ON -TYNE — Falconar, Cross & Co., 7 & 9, Ridley 


NOTTINGHAM —W. J. Furse & Co., Traffic Street. 
BRADFORD-— Steinthal & Boydell. an Piccadilly. 


NATIONAL TELEWRITER 


COMPANY, LIMITED, 
о 20, Buoklersbury LONDON, EC 
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FLAME ARC LAMP DEVELOPMENTS. 


. At the end of September last year, we published a special 
issue of this Supplement which was devoted exclusively to the 
subject of flame arc lamp progress. ince the issue of that 
special Supplement the position of the flame arc lamp has been 
advanced considerably in the industry, although the question 
of patents has considerably disturbed the composure of a 
number of manufacturers. Quite aside from the question of 
these patents, the flame arc lamp now takes up a position in 
which it comes in for a greater share of comparison than 
formerly with the metal lamp cluster. We lay ourselves 
open to correction in making this comparison, but for certain 
spheres of illumination there is no burking the fact that the 
competition of the metal lamp cluster and the flame arc has 
become, and is likely to become, much keener than heretofore. 
The presence and prospect of this competition have stimulated 
flame arc lamp makers to greater efforts in the development of 
their preducts, and we find at the Olympia Electrical Exhibition 
numerous examples of their enterprise in the introduction of 
improvements, both in the number and details of lamps. 
These are chiefly in the direction of the enclosure of the flame 
arc, and the Exhibition can show two new lamps, at least, of 
this design. The magazine type of flame lamp has also come т 
for a considerable share of attention. It is a pattern which 


THEATRE LIGHTING WITH AnrcTURUS LAMES. 
(BRITISH WESTINGHOUSE. ) 


enables the lamp maker to remove the essential difficulty with 
the flame arc, viz., the shortness of the life of the carbons. By 
the introduction of a number of pairs into a single lamp. and 
the provisions of automatic mechanism for the switching in of 
one of these after the consumption cf its predecessor, the flame 
arc lamp user is furnished with a lamp which will burn up to 
80 or even 100 hours. | E 
As regards the field of utility of the flame are, while this 13 
likely to be narrowed down, as we have already suggested, by 
the competition of the metal lamp chester and the high candle- 
power metal lamp. it still covers a wide area of street and open 
place lighting, and also shop fronts and large interiors. The 
efforts of the makers to simplify the lamp and also to prolong 
its burning life, added to the fact that the light user can obtain 


EXCELLO 


FLAME ARC WITH UNIQUE : 
TWO YEARS' VARRANTY 


carbon is solid. The control mechanism of the lamp 1% quite | 
and is on standard Westminster lines. Two of these lamps are shown 


an efficiency as high as 8 candles per watt, should enable the 
flame arc lamp to keep its position in the world of illumination. 
It must not be thought that we are voicing the opinion that the 
flame arc lamp is in any sense on the decline. There are even 
now developments pending which should push the lamp farther 
ahead in the competition with other illuminants. It must still 
be regarded as the champion of electric lighting in comparison 
with high-pressure gas, and competition with gas must always 
be kept prominently in mind. | 

Turning now to the exhibits of are lemps et Olympia. we may. 
refer initially to the most noticeable novelties end improvements. 

An interesting pattern of enclosed flame lamp is shown on the 
stend of the Westminster Engineering Co. Ап illustration of this 


New WESTMINSTER ENCLOSED FLAME ARC Lan. 


is given herewith. The lamp is interesting оп account of 
the fact that the cooling and condensing ehamber for the gases 
from the arc is plaeed above the globe. and takes the shape of two 
circular channels, one on each side of the lamp. From the lower 
ride of one of these channels a balancing pipe is taken to the lower 
portion of the globe, so as to balance any unevenness of pressure 


New PATTERN SEMI-ENCLOSED. PROJECTOR АМР. 


which may be created in the condensing chamber itself. This is 
clearly shown in the illustration. The positive carbon in this lamp 18 
placed at the bottom. and it is a specially constructed carbon, having 
six concentrically arranged cores of a special metallic salts. The d 
| simple, 
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burning at the Exhibition, and they give out a powerful light of 
intense yellowy-white colour. At this same exhibit may be seen an 
interesting pattern of semi-enelosed projector arc lamp. for use in 
enlarging lanterns. This is illustrated herewith. The lamp is 
semi-automatic in action in thet}the are is maintained over a con- 
siderable period, owing to its semi-enclosure. We understand that 
it will burn for upwards of half-an-hour without adjustment. А 
clear white light of from 300 to 600 candles can be obtained. The 
lamp measures 7 in. high by 4 in. wide by 7 in. long. and is wound for 
a standard current of 24 amperes or up to 4} «mperes for auto- 


chrome signs The lamp is suiteble for alternating-current or 
direct-current circuits up to 250 volts. 


Metroflam Lamps. 


We have called attention in previous Exhibition issues to the 
displays of arc lighting which Messrs. Johnson & Phillipsure making 
with their Metroflam Iemp. This is one of the most interesting 
magazine lamps in the Exhibition, and since its introduction some 
18 months ago has undergone considerable improvements. The 
burning life of the lamp is 80 hours and, what is the most impor- 
tant item of all to the makers themselves, the lamp has been in- 
stalled in many places up and down the country for street. factory, 
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ceased to burn another pair comes into contact. The arc is, there- 
fore, at once formed between them, disappearing simultaneously 
from between the ends of the old pair. 

Another feature of the Metroflam is its light diffusing globe, which 
has been patented. The globe not only distributes the light uni- 
formly over a large area, but, in addition, remains unsoiled in use. 
The transparent appearance of the globe after a full run of 80 hours 
is most noticeable. and there is practically no diminution in candle. 
power at the end of this period. 

The Orb is a simple and reliable single enclosed long-burning 
flame lamp, which has also been designed by Mr. James Brockie, and 
is shown on the same stand. It is of the shuntless type, a single series 
coil with a floating core for striking and regulating the arc. A 
simple and reliable non-slipping clutch is fitted together with a syn- 
chronous regulator, which renders it impossible for lamps burning in 


series to get '* out of balance," so that the light emitted from all the 


lamps in a group is always of uniform intensity. The lamp is ornate 


in appearance, and looks equally finished either with or without a 
Both the A.C. and D.C. Orb lamps burn noiselessly and 


steadily, and are suitable for inside and outside use, and cheaper to 
run and maintain than metal lamps. 


reflector. 


ENTERIOR AND INTERIOR Views or MeTRorLAM LAMP. 


railway, docks and shop lighting, Inexpensive carbons are used. 
and the pairs are burned down to the utmost limits — 1t should be 
noted that although the lamp is а magazine one, and it necessitates 
the changing over from one peir of carbons to another, this is 
accomplished without any interruption of the light source. The feed 
of the carbons and the changing from one pair to another is done in 
the direct-current lamp by solenoids; in the alternating-eurrent 
lamp an induction motor field is introduced. The lamp is substan- 
tially made, and upkeep costs are neghgible. Little attendance is 
needed and as the carbons are cheap the running expenses are very 
low. The working parts of the Metroflam D.C. lamp comprise 
chielly a pair of carriers. for containing the carbons, differential 
solenoids for striking and regulating the are and a shunt coil system 
for feeding down the carbons, pair by pair, as they are consumed. 
The A.C. lamp is built on the same lines, but an induction motor feed 
i» employed. Series burning lamps are provided with an auto- 
cutout and sub-resistance (or safety coil) to procure the continuity 
of the circuit. and these fittings are usually mounted within the lamp 
cover, so that cach lamp is a complete unit. The non-extinction of 
the arc is secured by arranging that before one pair of carbons has 


J. & P. SEARCHLIGHT PROJECTOR, 


The projector lantern shown on the stand is a light steel drum, 
and its primary equipment consists of a 24 in. diameter silvered 
glass parabolic mirror and a combined automatic and hand-feed 
horizontal lamp arranged for working with a current of 80 amperes. 
The lamp is provided with a pair of main coils for striking the are, 
and an independent coil for feeding the carbons together actuating 
through a ratchet gear a divided right and left hand screwed spindle 
and traversing nuts which engage with the carbon carriers. The 
automatic gear is thrown out of action for re-trimming or when 
operating the lamp by hand. А blow magnet is fitted for centring 
the are to obtain steady burning and a well-shaped crater. One of the 
most recent contracts awarded to Messrs. Johnson & Phillips for an 
installation of this lamp was that at Manchester for the new scheme 
of are and gas competition lighting. Also, the Great Central 
Railway Co, are installing them at their new Immingham Docks. 
We introduce illustrations showing the interior and exterior of this 
lamp which we zre sure will be of interest. Readers will find 
numerous interesting Metrotlam installations in London, particularly 


that in Cannon Street. where the lamps are suspended by span 
wires over the centre of the road. 
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"METROFLAM" 
ARC LAMP 


80 HOURS STEADY BURNING 
at one trim. 


LOWEST RUNNING COST 
of any Flame Arc Lamp. 


The Ideal Lamp for 
STREET, DOCK, WORKS 
оп RAILWAY LIGHTING. 
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the past few months from the following 
Corporations :— 
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LEYTON, 
MANCHESTER, 
MORECAMBE, 
NEWCASTLE-ON-TYNE, 
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THE ONLY NON-INTERVAL 80-HOUR FLAME LAMP SOUTHE з 
ON THE MARKET. Etc., Etc. 
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The Angold Magazine Lamp. 


Some notable improvements have been made in this lamp and in 
particular in the mechanism for controlling the descent and changing 
of the carbons. This operation is effected by a solenoid which is 
brought into circuit by a positive action carbon contact switch. This 
switch is itself controlled by the shunt and series solenoids of the 
lamp. The whole of this mechanism is highly ingenious and reflects 
great credit on the inventor. At the same time it is simple and 
reliable in its operation. The carbon feed is extremely gradual, a 
pair of phosphor-bronze toothed racks over which a reversing pawl 
is operated being used to give this nicety of control over the move- 
ment of the carbons. When the ends of the burning pair of carbons 
are pushed down into the economiser, the feed mechanism reverses 
and another pair of carbons is brought over these ends. The feed- 
ing downwards then continues, and when the burnt ends fall into the 
globe the following pair take up the are in a few seconds. This 
means a practically uninterrupted burning of the lamp as long as the 


carbons last. The life is up to 95 hours, according to the current 
consumption of the lamp. 


The current is carried through the ease of the magazine to the 
carbons and pitting of the guides is avoided by providing a sliding 
surface which is virtually four thin lines against which the carbon 
presses uniformly. A weighted lever holds the lower end of the car- 
bon securely in position. The two foregoing precautions prevent 
sparking in the magazine. 
_ The economiser is of cast-iron and is hinged and held up by a simple 
catch ; it is therefore easily swung open for cleaning. In fact all the 
parts of the lamp are readily accessible. Ап ingenious method of 
scaling off the globe from the upper part of the lamp has been intro- 
duced. The base ring carrying the economiser has a machined 
surface on its under side and this is firmly pressed against а соггез- 
ponding surface on the ring at the bottom of the lamp ease ; this case 
13 suspended on rods which are so jointed that a toggle aetion is intro- 
duced by which the pressure on the two surfaces just mentioned is 
obtained. "The lamp is neat in appearance, and it is suitable for the 
usual burning conditions, А number of lamps are burning on the 
G.E.C. stand at the Exhibition and they are noticeable for the 
steadiness and brilliance of their light. 

The General Electric Co. also show the Butt flame lamp, which is 
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an ingenious lamp having a very simple control mechanism. ‘There 
is a special stop, on which one of the carbons rests, and the feed 
mechanism is such that the carbon descends very gradually, carrying 


VIEWS OF 
© ANGOLD ' 
MAGAZINE LAMP. 


, 


the other carbon also with it. There is no jumping of the are on 


account of this gravity feed, consequently the light is maintained 
steady. The lamp is recommended for the lighting of shops, win- 
dows and similar places where a small pattern of flame is needed. 


A FINE VIEW OF ONE OF THE GENERAL ELECTRIC (Co.'s STANDS АТ OLYMPIA. 
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What Lamp shall 1 push? 


15 а thought which is probably on your mind 
just now. : 
Look round at the various Arc Lamps at 
present on the market— carefully analyse 
their salient features, and it will not take 
you long to realise that 


G.E.C. АВС LAMPS, г. 
“BUTT ” (Conta Patent) FLAME LAMP, 
«ANGOLD" MAGAZINE FLAME LAMP 


AND 


^ | 


V 


« ANGOLD" ENCLOSED LAMP, 


stand out prominently in front of all others 
in poiuts of selling characteristics. 
— 


Points that count with the buyer are:— 

(1) Reliability. 

(2) ` Low Carbon Cost. 

(3) Simplicity. 

(4) Durability. 

(5) Moderate Price. 

—- just the very features which have built up 

for G.E.C. ARC LAMPS their unequalled 
reputation !! 
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« If you faithfully d be GEC Arc Lamps to you custome! 
J | | Р | 2 | i rd Е 22 
you will experience no «difficulty ш securing his order! ! ‚ 2242 
в 1 à e v җ i 
« |í you are nol thoroughly acquainted with them ask us 10 р ZZ 
fully d І \ = 22222 
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THE GENERAL ELECTRIC CO., Ltd. 
Head Office: 67, Queen Victoria St., London, Е.С. 
Branches : Manchester, Birmingham, Glasgow, Cardiff, 

Newcastle, Dublin, Belfast. 
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Regenerative Lamps. | 
аа adopted for the display of the Jandus lamp at Olympia 
has occasioned much favourable comment. А handsome fumed oak 
structure has been erected and surrounded by a heavy railing of the 
same material. "The lamps themselves are let into panels in the 
corners of the exhibit, each pattern of lamp having л niche to itself. 
This arrangment allows of the inspection of each lamp without 
heaving one's attention attracted by surrounding objects. The 
Jandus Co.. of course, specialise in one thing. and they appreciate 
the importance of * staging " correctly at an exhibition, The lamp 
itself retains all its good features. and is offered as a standard product 
with a minimum of working parts and a maximum of light efficiency 
and life. Since we last commented upon it. we understand that it 
has been widely taken up. and that its users are eminently satisfied 
with it. We may call our readers' attention particularly to the small 
pattern of Jandus lamp which is offered for certain classes of shop 
lighting. open spaces. factories, work rooms. It is a good light giver 
and is economical of energy. 

The regenerative lamp gives a life of 70 to 120 hours. The number 
of burning hours is according to the particular adjustment of any 
one or series of lamps. Only one pair of vertical carbons is used per 
trim. and the carbons are mechanically strong and capable of with- 
standing rough handling. The efficiency of the lamp is nearly 
8 candles per watt. А distinct advantage is obtained with the use of 
vertical carbons, as with a current as low as 5 amperes a candle- 
power of 4,000 is given off at an angle of 15 deg. below the hori- 
zontal. The light possesses valuable penetrative qualities, and is 
very suitable for murky 
or foggy weather. As 
the top carbon has a 
vertical feed it has 
been possible to do 
away with all clock- 
work mechanism. A 
further feature of the 
lamp is the flexibility 
of the arc. which allows 
it to be adjusted to suit 
voltages between very 
wide limits. 

The small consump- 
tion lamp, to which 
we have just referred. 
is adjusted to consume 
only 250 watts, in- 
cluding loss in line 
resistance. The can- 
dle-power is 1,800 to 
2.000 c.p. maximum 
and (as in all Jandus 
regenerative lamps) is 
given off at an angle 
of about 15 deg. below 
the horizontal. The 
lamp shows marked 
economies over the en- 
elosed arc or the high 
candle- power metal 


lamp. Asis well known 
the ordinary type of single enclosure are lemp burns 60 to 70 hours, 


and gives 800 to 1,000 c.p., taking 500 watts approximately. Com- 
pared with this the small consumption regenerative lamp, burning 
100 hours, gives double the candle-power for half the consumption 
of the single enclosure lamp. Again, a 200 е.р. metal lamp 
takes 250 watts approximately. while the regener;tive lamp for 
the same consumption gives approximately 10 times the candle- 
power. It will be seen from these examples how the regenerative 
lamp can be ad justed to meet nearly every possible circuit condition. 

The regenerative lamp has now been adopted for street lighting. 
dock lighting, railways, factories, collieries, ironworks, &c., and in 
having it on the market the Jandus Company have a lamp which is 
proving itself a boon to all who have adopted it. From the many 
users, reports are constantly coming in that after experience with the 
lamp the following points have been most pronouced and effectively 
proved :— m 

1. In plant or reduction in bulk supply for lighting. 

9. In labour oosts. 

3. In carbon costs. | 

4. Adaptability and high efficiency. | | 

The works of the Jandus Company are situated in Holloway. close 
at hand. end visitors to the Exhibition сап make arrangements for in- 
specting the actual manufacture of the regenerative lamp at eny 
time. 


JANDUS REGENERATIVE Arc Lamp. 
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Magnetite Arc Lamps. 


The magnetite arc lamp is recommended for lighting areas where a 
large volume of light is desired. and is adapted for lighting machine 
shops, foundries. factory vards and places where the slight fumes 
given off by the lamp are not objectionable. "The most striking 
feature is the character of the arc used. this being formed between an 
upper electrode consisting of a short copper bar and the lower elec- 
trode which is compored of an iron composite called magnetite. The 
upper electrode always remains in the same fixed position, the feeding 
and regulating being done through the lower electrode which moves 
in a vertical direction. Since the upper electrode remains stationary, 
the are always remains in the seme focal position. In feeding. the 
lower or negative electrode is drawn upward by a pair of shunt mag- 
nets until it strikes the positive electrode ; the magnets are then 
short-circuited by an automatic series cutout, and allow the lower 
electrode to fall back into normal position. thereby forming the arc. 
When the lamp is operating. the steadying resistance and small series 
cutout only are in circuit with the arc. The steadying resistance is 
of the well-known edgewise wound type. The casing is of solid 
copper with black oxidised copper finish. Flexible cables have been 
substituted in place of binding posts, so no trouble will be experienced 
with the lamp from metallic dust. 

The lamys give an ideal distribution of light which is maintained 
throughout the life of the electrodes. Inside the globe and directly 
above the arc is located a small reflector 11 in. diameter of sheet steel. 
and of the well-known inverted concentric type. With the mag. 
netite arc most of the light is emitted by the aro stream proper in а 
horizontal direction, this being an important aid to good diffusion. 
By placing a reflector above the arc. part of the light is concentrated 
directly beneath the lamp, so that the maximum light and an even 
distribution are obtained on the working plane. Special reflectors 
can be furnished to throw the maximum light in either a horizontal 
or a vertical direction. This makes it possible to instal the 


lamps in low or high positions, and secure a satisfactory light 
distribution. 


At 4 amperes the efficiency is 07758 watt per mean hemispherical 
candle-power, and at 6:5 amperes it is 0:493 ; this, it will be seen, is 
remarkably high efficiency for a Jamp of this character. The cost of 
the upper electrode can be considered negligible. as it has a life of 
between 6,000 and 8,000 hours at 4 amperes, and 1,000 to 2,000 hours 
at 6:5 amperes, with a comparatively small renewal cost. In trim- 
ming. only the lower electrode requires renewing. and, as this has a 
life of from 175 to 200 hours at 4 amperes, and 100 to 130 hours at 


Views or MAGNETITE ARC LAMP. 


6:5 amperes, the expense of trimming is relatively low. The magne- 
tite lamp is suitable for use on continuous circuits only. Single 
lamps can be opera'ed on 100 120 volts; a subsitutional resistance 
is not necessary for these lamps. Lamps can be operated two in 
series on 200 150 volts or five in series on 500 volts, but a substitu- 
tional resistance musthe used with every lamp when run in series. 
Lamps for both single multiple and series running can be supplied for 


either 4 or 6:5 empercs. The lemp is made by the В.Т.-Н. Co., and 
it is shown in the three above illustrations. 
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Book for the above Sign at Olympia. 
We Can Interest 
CONTRACTORS, AGENTS, ARCHITECTS and BUILDERS. 


Telephone Systems shown under Working Conditions. 
New and Profitable Specialities in Electrical Supplies. 


Bc a ет / This Points the Way. 
- STANDS 51 & 72. 


Western Electric Co., Ltd., 
Norfolk House, Victoria Embankment, 
Works: North Woolwich, E. E 


BIRMINGHAM, CARDIFF, LEEDS, SYDNEY 
JOHANNESBURG. 


LIMITED. 


ACCESSORIES. 


OLYMPIA ELECTRICAL EXHIBITION Оулиту 


WE ARE EXHIBITING 


AT STANDS Nos. 102 & 113 | U NEQUALLED, > АТ 


A NEW COMPRESSION TYPE Au e. LUNDBERCS 
MOTOR STARTER Latest STAND №90 


E BE Incenuities оумРІА 


78, KING STREET, MANCHESTER. EXHIBITION. 
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Excello Arc Lamps. 

The exhibit of the Union Electric Co. may very well be termed а 
blaze of light. In the centre of the stand is 2n imposing structure 
surmounted by four brecket posts from which Exeello erc lamps are 
hung. ‘There are eight Excello lamps in 2 1 on the stand, four run- 
ning with a current of 12 amperes on à direct-current cireuit and four 
with the same current on a 50 cycle alternating-current circuit. АП 
these lamps are fitted with the well-known deposit free cover and 
their burning life is from 16 to I8 hours with a single pair of carbons. 
Arrangements have been made for the display of the mechanism of 
these lamps on the stand ко that visitors will have every facility for 
the closest possible inspection. Users of light who require to illu- 
minate large open spaces will be interested in the Excello dioptrie 
globe. This was introduced «ome years ago and has been found of 
great value in improving the horizontal distribution of light from the 
lamp. The dioptric globe is used in lamps for street. vard, railway , 
depot, dock and wharf lighting. and in any situation where the lamps 
require to be spaced at considerable distances. We have described 
the Excello are lamp во frequently that we feel that it is not necessery 
for us to enter into further details upon its many excellent points. 
It enjoys probably a greater vogue than any other type of lamp and 
may be seen almost everywhere utilised for an infinite variety of 
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A BEAUTIFUL LIGHTING EFFECT WITH EXCELLO LAMPS. 


lighting purposes. The parts о! the lamps are all standardised and 
made strictly to gauge, so that thev are accurate fitting and inter- 
changeable | 
| The general display of enclosed lamps by the Union Electric Co. 
is also of interest. We may mention in particular the Koh-i-Noor 
pattern, there being six of these shown on the stand. With 
the normal running current ol о am peres these lam ps have 
an approximate burning life of 25 to 30 hours per trim. 'The 
lamps are suitable for direct-current and alternating-current 
circuits and may be fitted with a variety of different covers, 
making them suitable for indoor or outdoor liehting. 

The Union Electric Co. has made a special study of the 
subject of indirect and semi-direct lighting with are lamps. 
both of the open, enclosed and flame pattern, We have 
«een many beautiful examples of this class of lighting and 
it should specially commend itself to architects who 
have the design of new buildings in hand or {һе re- modellin 
of old buildings. Similerly, illuminating спс should a 
special note of its many edvantages. The circumstances under 
which it can be applied are of i; spe cis] echarecter. but where the are 
exactly suitable it is difficult to conceive of a more beautiful AR 
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The visitor to the Exhibition is further reminded of the presence 
of arc lighting specialities on the Union Electric Со.` stand by the 
projector which is in constant operation during the evening. The 
particular pettern shown has a mirror 24 in. in diameter and the 


EXAMPLES OF EXCELLO FLAME Arc LAMPS. 


lamp has an automatic feed controlled by differentially wound mag- 
nets. The projector is of a pattern which has been supplied to com- 
ply with War Office regulations, Admiralty regulations, and the 
conditions of the Suez Canal Commissioners. All the parts of the 
lamp are readily accessible. Provision 18 made for the inspection of 
the are through obscured sight glasses. 

Excello Ordnance. 

The Union Electric Co. has just turned out from its works a piece 
of artillery which should be useful for the coming lighting campaign. 
This is on show at the Exhibition, and consists of a large-bore field gun, 
built entirely of ` Excello " parts, accessories and carbons. The 
breach end is an ** Excello " lamp сар; the carriage is an auto-trans- 
former, supported*’on lamp-reflector wheels, the hubs of which are 
`` Exeello `, patent ash-trays. The adjustable sights are quite a 


EXCELLO CARBONS. 


feature. the fore-sight being entirely different from anything now in 
use by any Government. The barrel is composed of entirely “ Ex- 
cello" patent carbons. es also are the projectiles, which are calcu- 


lated to pierce ап armour of prejudice of hitherto unheard-of thick- 
ness, 
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THE STAND. 


of interest is the “UNION” Stand 
at Olym Dia. We are showing our latest patterns 
of Arc Lamps, including a new and interesting Search- 
light projector and automatic cinematograph lamps. 


We specially invite an examination of the lamps used 
in the UNION “ЕУЕСОМЕОВКТ " system of 
Inverted Arc Lighting, which is now coming into such 
wide use for the interior illumination of schools, studios, 
workrooms, drawing offices, and shops and stores of 
all kinds. 

We are exhibiting, also, examples of the latest develop- 
ments in Dynamo, Motor, Switchgear and Instrument 
design. | 

Our engineers, in attendance at the Stand, will be 
delighted to show you round and give any information 
you desire, The Stand number 15 


101-114 


Stand Telephone No. Olympia 
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PARK STREET, SOUTHWARK, LONDON, S.E. 
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ATTENTION !! 


Our Latest: 


TWO YEARS Indemnification 

GUARANTEE. against Patent 
Infringements. 

NEW DEPOSIT- - ‚ Three in Series | 


FREE GLOBES. - on 110 v. 


Saving in running costs by using non- 


metal core carbons. 
Thousands burning and giving 
satisfaction. 


New List of our lamps, * Sunshine after 


Sunset,” now ready. Ask for copy. 


4.99 -- --- EET 


E ELECTRICAL СО. LTD, 


122-124. Charing Cross Road, 
LONDON, W.C. 


Telegrams — | .  Telephone— 
' Galvanoscope, London." a Gerrard 4311—2—3. _ 


— PEE cross 


GEN л а] 


— ———áÓÀ — 
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NEW, PRACTICAL, 


~ 


M y —- т J 7 Уч » ml a 3 
NEXPENSIVE ee. 
5 Г! / « 9i 5 A’ АИ | 

: P — M —— 

m Ea:h movement a compiete 

unit. Contained in black 

metal case. Can be mounted 

in any number of designs. 


THE STERLING TELEPHONE 
AND ELECTRIC CO, LTD. 
260, UPPER THAMES STREET, 
LONDON, EC. 


OLYMPIA EXHIBITION.— Continued. 


Wright & Wood. (Nos. 129, 130.) 

The exhibit of Messrs. Wright & Wood, dynamo and motor meau- 
facturers, Halifax. is combined with that of Messrs. Berry. Skinner 
& Co. The Wright & Wood machines exhibited are of interest por- 
ticularly as several new types have been introduced. We may men- 
tion in particular the duplex type cinematograph motor-generator. 
This is designed with the motor operating on à 460- volt circuit, and 
the generator giving 48 amperes at 65 volts. the speed of the unit 
being 1.100 геуз. per min. The machine has only two bearings. ead 
the overall dimensions have been considerably cut down. With 
this arrangement also the weight of the complete set is much less 
than if four bearings were employed. There is also. of course, less 


Wricnt & Woop Compact Мотов GENERATOR. 


maintenance cost and greater rigidity. 
standard sizes. and we give an illustration of it herewith. Another 
interesting machine is a rotary converter fitted with ball bearings. 
This runs on 110-volt direct current, and furnishes alternating- 
current energy of 50 cycles at 71 volts. the output being 500 watts 
and the speed 1.500 revs. per min. А } H.P. 2.000 revs. per min. 
plate polisher is another interesting machine and also a tiny hydro- 
electric set. which has an output of 75 watts, and is suitable for 
small installations having a low voltage lighting system. The com- 
pany's cork pulleys should be inspected. These are shown in sizes 
from 4 in. diameter upwards, and are said to be lighter. to have no 
slip and wear and a larger transmission ratio. The exhibit 1s accom- 
panied by a number of motor-starting devices. 


Marryat & Place. (No. 150.) 

This firm has secured a site in the centre of the main hall. and are 
erecting one of their lotest pattern automatic electric lifts on a steel 
structure reaching to a height of 50 ft. They claim to have de- 
veloped the automatic electric lift from the electrical side as no other 
firm has done, and have profited by this experience in mechanical 


a Н. WEIDMANN, 


RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. 
| (See larger Advt. last week.) | 


The machine is made in 14 
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details. The difficulty with push-button lifts has been that with a 
brake of constant strength, the floor levelling varies according to the 
load—that is to say, when travelling with light load the car will stop 
a li£tle above floor level, and when travelling with heavy load it will 
stop somewhat below floor level. This floor levelling error increases 
with the speed of the lift. То get over this difficulty. manufacturers 
have contrived various floor finding switches fitted in the well. 

The M. & P. arrangement gets oper the difficulty without the aid 
of any well switches. the whole apparatus being self-contained and 
fitted either at the top or bottom of the well It is thus possible to 
run lifts st three to four times the speeds previously possible with 
automatic control. The wiring and erecting costs gre greatly re- 
duced and the whole apparatus rendered much more simple and 
reliable then anything which has been before put upon the market. 
The lift exhibited is equipped with both push-button and car-switch 
control. together with a two-speed apparatus, the latter being a great 
convenience in places where it is sometimes required to operate the 
lift slowly for convenience of nervous or invalid people, and at other 
times rapidly for general business. 


Bat Meter Co. (No. 83.) 

The experience of this company in the manufacture of electricity 
meters is demonstrated by the variety of types which they exhibit. 
One of the most noticeable instruments is a watt-hour meter of 
2.000-amperes capacity with the shunt which carries г, portion of the 
load. The meter is made up of a disc-shaped rotor. two flat field coils, 
two compound coils. a regulating coil with an adjusting iron соге, 
and a pair ot detachable silver brushes. There is no iron in the field 
or rotor and the meter cen be used on alternating current or direct- 
current circuits. We understand the starting current is low and that 
the meter will register accurately on less then „Loth part of full load. 
This is largely due to the fitting of a tiny motor which imparts 4 


A 


Bar Two-ratg METER. 


rocking action to the brushes and counterbalances their friction with 
the commutator. The Bat two-rate mechanism should also be in- 
spected and also an ampere-hour meter of the mercury type which 
the company has only recently placed on the market. It is stated 
that the temperature error, which is usually high in mercury meters. 
has been considerably reduced in this new pattern. It is said to be 
about ] per cent. to 2 per cent. for 20’F. 


IN THE GALLERY. 

Although the bulk of the exhibitors are stationed in the body 
of the hall, there is a good show in the gallery, where upwards 0 
50 firms are showing. 

The Electric Home. (No. 280.) 

Messrs. John Barker & Co.'s '* Electric Home " occupies the whole 
length of the gallery at the opposite ond to the Addison-road entrance. 
The company has exceptional facilities for a display of this char- 
acter, and has grouped in the various rooms of the home a fine collec- 
tion of furniture. pictures. &c., which act as а suitable background 
against which to display various kinds of electric fittings and every 
conceivable type of domestic electrical appliance. The show is one 
which will not fail to attract the public, and the immediate proximity 
of a large number of easy chairs in which to rest should assist 
materially in bringing visitors to this exhibit. 

Immediately adjoining it is a small stand of the Kennedy Patent 
Bending Machine Co., which is a subsidiary of John Barker & Co.. and 
which makes an effective display of Mr. Kennedy's well-known 
machine for bending steel and other conduits. 
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SPECIFY AND USE 


No Temperature Coefficient. Wire will not Rust or Perish. 

Contains no гоп. ——————————— 
The oniy Material of its kind Manufactured in England. 
Used iargely and Specified by the Admiralty. 
Used also by the italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten. Grades of Wire. 


WIRE. . STRIP. SHEET. BARE. COVERED. 


" 2 CREME --- ———— ———MM————MÓ—— . —— Ht! 
———— —— = 


Мег N Agent: LIONEL ROBINSON, 
H EN RY WIGG | М & CO., Ltd y 9 3, Staple Inn, London, W.C. 


GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. 
» 46 [T] 
Telephone : 6400 CENTRAL. Telegrams : '' WIGGIN BIRMINGHAM.” Tefegramsi SCERRTDOM, LONDON: 


EN ———.—-—— UNMM —————————————__—_———————————— м ——————— 
—— 


Although our SHOPS ARE FULL of Work 


WE ARE EXHIBITING 


At OLYMPIA, 


BECAUSE 


We have Many New Designs 


INTEREST THE MARKET. 


CALL at STAND No. 147. 


A. REYROLLE & Со., Ltd., 


HEBBU RN-on-TYNE. 


B Why we are NOL 
Exhi bi ting al Olympia 


The ever increasing - 


popularity of the | 


CRYSELCO. 
Metal Filament Lamp 
compels us to devote 
ourwhole time and 
attention to the 


execution of orders | 
in hand. 


We are here — ; 
On the Spot // 
Ready and eager - 
to meet your 
demands. 


THA: 75 WHY! 


CRYSELCO 


LIMITED, 


KEMPSTON WORKS, 


BEDFORD. 


s: “ Сгуѕеісо, Kempston,” Telephone: 177 Bedford. 


= — A ——M——M—————————————'dina 


| 


ANN 


М». 


‘hall below and the gallery opposite. 


‘carbons !d. per hour. 
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Beacon Flame Lamps. 

The exhibit of Engineering & Arc Lamps (Ltd.) (stand 327, 
Gallery) comprises а display of Beacon and Sunrae flame arc lamps. 
The stand gives on to the gallery rail, and advantage has been taken. 
of this fact to show a full blaze of ** Beacons ” to the public in the 
| By this means the exhibit can 
readily be picked out from the main avenue of the Exhibition. In 
the midst of a fine display of are lamps of all kinds, the outstanding 
feature of the exhibit is undoubtedly the Beacon flame lamp. The 
mechanism of this is so compact that it occupies a squat annular 
space at the top of the lamp case, and considerably reduces the 
overall length. The feed of the carbons (which are of the usual 
diverging type) is effected by a toothed wheel. gravity driven, but 
controlled in its rotation by a simple pawl. which is acted on by the 
differential solenoids. The net result is a tooth by tooth feed which 
is extremely gradual. In the double esrbon lamp there is only a 


‘single toothed wheel to control the feed of both pairs. there being 


a clever throw-over device which comes into ection es soon as one 


Frame Lampe. 


VIEWS oF THE " Вкасох 


pair of carbons is burned out. Here, again, as with the single 
carbon lamp, the feed of each pair of carbons is most sensitive. 
Electrieal men interested in the flame lamp should see the construc- 
tion of the " Beacon " lamp. The exhibit will well repay a visit. 
The lamp has deposit free cover, and is offered with a three years’ 
guarantee. 

An exhibit of Attractor signs is also being made at this stand. 
The sign is fitted with an eleetromagnetie tapper. which knocks on 
the glass of the sign and positively compels attention. As soon as 
the passer-by has looked round the sign is lighted up. giving visual 
evidence of its presence and also its mission. Needless to say, these 
lamps and signs are of British manufacture throughout. 

Electric & Ordnance Accessories Co. 

The well-known Victor атс lamps developed by the" Electric & 
Ordnance Accessories Co, are being shown at their Olympia exhibit. 
The Victor flame lamp is one in which a simple clutch mechanism 
controls the descent of the carbons, and there is an entire absence of 
clockwork or complicated mechanism. The carbons are placed at а 


diverging angle above the аге. and are enclosed in tubes which pass 


up through the controlling solenoids. The lamps are specially 
recommended for open spaces and factory lighting. and we under- 
stand enjoy considerable vogue. They are ‘being exhibited under 
actual burning conditions at Olympia. and сап be inspected in detail. 


Hope's ** Bi-Metal °° Fuse Wire. 

In the event of any misunderstanding having arisen, we are asked 
to point out that this new fuse wire'is Mr. Vernon Hope's invention, 
and the patent is owned by Messrs. Parmiter. Hope & Sugden, of 
Hulme Electrical Works, Manchester. The fuse wire is manu- 
factured by Simplex Conduits, Ltd., and sold by them. under 
licence, at the same price as the patentees. | 

The Abbey Electric Co. has on view, for the first time publicly, a 
flame аге lamp of an interesting pattern. which employs a special 
form of hollow carbon for one of the electrodes. The appearance 
ofthe lamp is shown in the adjoining illustration. It will be noticed 
that there is, immediately above the globe. a large collecting chamber 
for the gases from the arc. This connects on each side with а 
detachable elbow to which down tubes, leading to the cooling 
chamber at the bottom of the globe, are connected. The life of the 
lamp is 30 to 40 hours with one pair of csndles. Тһе efficiency of 
the lamp is stated to be 6 candles per watt, and the cost of the 
The mechanism is confined to shunt and 
series solenoids, and there is no clockwork. The light emitted is of a 
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LIGHTING 
SPECIALITIES. 


Increased efficiency in the use of Electricity ‘Юг 
illumination purposes is of greatest importance :to: 
the Electrical Industry. | 


Benjamin Lighting Specialities are scientifically de- 


signed to give maximum efficiency at minimum cost. 


Particulars can be obtained from 


The Benjamin Electric, Ltd., 


117,, VICTORIA STREET, 


WESTMINSTER, SW. 
Or the Leading Wholesale Factors. 


pleasing colour, and appears to be quite steady and uniform; the 
carbons are inexpensive and the makers state that they will stand 


ABBEY ENCLOSED FLAME LAMP. 


a considerable amount of handling. also that when left in the open air 
they do not absorb moisture. The lamp is inexpensive and is of 
British manufacture throughout. 
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aa 
THE NORTH-WESTERN — 


АВС LAMP 


LOWERING GEARS — WINCHES, 4c. 


— 


Suitable for all. types of Lamps and 
methods of [nstaliations. 
CONTACT SUSPENSION GEARS. 
———————————.- 


FOR:- 
(4) Two Contacts Light and Heavy Lamps. 


On Admiralty 
Cist. | 


(Ву rhree ditto ditto 
(C) Four ditto for Electrohers. 
(D) Two ditto with Shnort-circuitiug 


switch Clip Contacts (for Long Serics 
Circuits). 

(E) Three Contacts (for Long Series Circuits) 
to Cut in Substitution Keststancees. 

(F) High-tension Circuits, 

(G) Span Wire Gears. 

(H) Span Rod Central Carrier Lowering 
Heads. 

(1) Contact Gears (only. 

(J) Suspension Gear (оп). 


SMALL WINCHES. 
IT 


(4) Direct, Positive, Winding, Sclf--nstaiming 
Safety Lypes (the ideal Winch tor 
Street Work). 

(3) Safety Pawi, Universal Туре No. 5. 

(C) о Universal Pawl Type tor Com- 
mercial General Use. Substantial aid 
Reliable. 


No. 3 Gear, 


CEAR, WINCH AND PILLAR ACCESSORIES OF EVERY DESCRIPTION. 
SPECIAL ALL-STEKL WIRE ROPE, šo. 


p cmm 


PLEASE NOTE CHANGE OF ADDRESS. 
For Illustrated Sheet, Price List & Particulars apply to — 


The North Western Electrical Appliance о. 


RAILWAY APPLIANCES WORKS, 
DARLINGTON, co. DURHAM. 


) o———— ———  ——X! 


Sunbeam Lamp Co. (Nos. 55, 68.) 


Wire-tvpe tungsten lamps are among the novelties ot this exhibit. 
The company claims that these ere as strong as tungsten. wire, and 
that the filament is in one continuous length. so that jointing at the 
supports is entirely dispensed with. The company hope to be able to 
meet the, undoubted demand fora lemp of this pattern. and state 
that the economy will be the same as that of the squirted tungsten 
lamps. А prominent display is made of the letter. and they are -hown 
ranging in sizes from the smell battery type to those of ].000 ep. 


A Pretry ScNBEAM BRACKET FoR Two LIGHTS. 


The exhibit is tastefully arranged. and zn item of interest is the shape 
employed for the office. This is 2 portion of a sphere. the outside of 
which is represented zs a map of the world. This globe design figures 
prominently in the company's advertising. and its introduction into 
the scheme of the stand has been very. cleverly arranged. The 
Sunbeam Co. is noted for its supplies of Pecessoriex end fittings. спа 
these will be found in some profusion on the stand. Among the 
electrics! novelties is zn illuminsted device for епу ссх off the 
rank. We may also mention the special dis ple y which is being mede 
of the ^ Lux " сиё №. | | 


244 


Edison & Swan. 

The display of electric light fittings for which the Edison & Swan 
Co. are famous is divided between two stands at the far end of. the 
main hall. The exhibit hes been testefully arranged. and there is a 
greet variety of fittings on view. Pendants. electroliers. brackets. 
standards. candle fittings. &c.. are presented in great profusion. The 
scheme of lighting has been carefully carried out. and harmonises 
with the grouping of the fittings. The company s fittings designs cover 
a wide range of tastes. and will be found to meet the requirements of 
practically all pockets. И is possible to make arrangements with 
the Ediswan illumineting department to supply fittings to har- 
monise with furniture and decorations. "The use of method in 
illuminating sehemes is now becoming more general. and the facilities 
offered by the Edison & Swan Co. should be taken advantage of. 

The whole of the illumination of the two stands is carried out by 
Royal Ediswan metal lamps. ‘These are of the squirted tungsten 


type. and are made in the usuel sizes and standard voltages. The 
high candle-power lamps are items of considerable interest. These 


sre made in sizes up to 1.000 c.p. per lamp. We understand that 
they are being taken up widely for street and shop lighting. 


Aegma Lamps. 


The metal lamps mede by the Electrical Co. are well known under 
the trade name `` Aegme." end enjoy а considerable vogue. The 
lemps have been on the ma rket for some years. and the makers have 
utilised every effort to keep the standard of illumination and efti- 
ciency at a high level. Aegma lamps are of the squirted tungsten 
file ment type. and are supplied in all standard voltages and candle- 
powers, They ere widely used for street lighting. and in this con- 
nection ere employed in ordinary or special lanterns. We under- 
swnd that the Aegma lamp has been adopted for this purpose 
because of its long life and ability to resist vibration. 


Multax Lamps. 


The Globe Electric Co. is showing a number of Multax lemps at 
Olympia. We give an illustration of the stand at night. showing the 
eic lamps lighted up. Wejmay remind our readers that in the 
Multax lamp a special form of carbon known as the “ bridge-core " 
type is employed. This hasbeen found to considerably prolong the 


LAMPS. 


A Мант View or NIAND LIGHTED BY "MUerLTAN | 


life of the lemon. and it го has г steadying effcet on the are. The 
mekers state thet 100 hours burning ean be obtained with a single 
pair of earbons. The le mp is suiteble for the usual cireuit conditions 
and may be employed on A.C. or D.C. circuits. The generel details 
of the mechanism of the lamp and sections of the speci: enrbon 
emploved are shown at the exhibit. The Multux lamp hes been on 
the merket for some time. end the makers ean point to a large number 
of interesting installations in which it is giving complete sptisfaction. 
Contreetors znd central stztion engineers should ta ke on opportunity 
of visiting this interesting exhibit. | 
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. NEW WESTON INSTRUMENTS 


< РОВ | 

с А.С. SóWITCHBOARDS. | 

< | | 
x Telephone No. — Е Telegraphic mi 


Cable Address: 
'5Pivoted London.” 


s? ' 4 2029 Holborn. 


$9090 


FREQUENCY 
METERS, . 


Model 214. 


POLYPHASE 
WATTMETERS, 


Model 216. 


VAN 
nu 
v 


ФФФФФФФФ 


POWBR FACTOR 
METERS, . 


Model 215. 


"S 
V NIE 


SINGLE-PHASE 
WATTHETERS, 


Model 167. 


N 
< 


VOLTMETERS & VOLTMETERS & 
AMMETERS, . Ие AMMETERS, 
Model 151. c— — 1 Model 166. 


N 
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PHANTOM VIEW OF SYNCHROSCOPE, MODEL 226, SHOWING LAMP IN POSITION. 


roscope shown above consists of a new Model Weston Switehboard Electrodynamometer Movement 

<> ба wiih mà AA behind А translucent glass scale, and illuminated by a synchronising lamp connected to synchronise light. 
< In operation the effect is to show the pointer apparently revolving either clockwise or counterclockwise, depending upon whether the 
<^^ incoming machine is fast or slow. This lamp is operated at low voltage. If the lamp fails, the pointer is not visible, and no mistake 
С сап be made on this account, but a new lamp can be immediately inserted. Since the lamp is dark when the E.M.F.s are in phase 
i e coincidence and have the same frequency, the pointer will be seen at rest in the middle 


opposition, and light when they are in phas | ; J Ч 
- of the scale when perfect synchronism 1s obtained. А phase displacement of 5 degrees from synchronism produces a deflection of 


/ the pointer equal to } in. 


we 


А The indications of this Synchroscope are infallible. | E 

<> А glance at it shows immediately to what degree the шы шн is fast or slow. 

< j is smooth and certain and inspires confidence. uu 

5 The рео: А of the instrument ensures a very long life and permanent accuracy throughout its life. 

<> It indicates exact synchronism within one degree of true phase coincidence Е а Mos е of пиз тос 
is impossi i chronising with it, and we are confident that eventually it will supplant every 

<> It is impossible to make an error in syn g р Н 


<> La gode той together with other Instruments mentioned above represent practically the last word in instrument construc- 


+ tion for A.C. Switchboards, and we invite the most critical examination of every detail of each of the above Instruments, which 
<> examination we are confident will prove them to be superior to anything hitherto produced. Е 


dotted ooo ooo ooo ooo oo ooo ooo o ooo ooo 0900900900000 ooo oo ooo TT 


jd АП the above instruments are fully described in our new Catalogue 16. 
< cL re E Е o c M rcr pr dbi ces - 
<> For Catalogue 16, write to— 


AUDREY HOUSE, ELY PLACE, HOLBORN, LONDON, E.C. 
$ уо УУ NS УУУ УУ ФОТО ОО AAMAS оуу У POP PPP 


< WESTON ELECTRICAL INSTRUMENT COMPANY, 


0000000 


4-04 
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AVERAGE DEMAND METERS 


Are useful in many respects. 
They provide information: 


1. As to the CONSUMERS LOAD FACTOR. 

Hl. As to the CONSUMER'S DIVERSITY FACTOR. 
Ш. As to the STATION LOAD FACTOR. —— 
IV. As to the STATION DIVERSITY FACTOR. 


You can charge for the supply on the basis of an annual 
charge per kilowatt demanded, plus a small price per unit used; or 


You can charge for the supply on the basis of the load factor 
obtained; or 


You can use them for the purpose of gaining information. 


You will find full particulars about them in our CATALOGUE, 


and we shall be happy to supply further details on hearing from 
you. 


Why not write now? 


THE ELECTRICAL GO., Ltd., 


Meter Dept., 
122/4, Charing Gross Road, London, W.C. 


"—————Á——————— HB 
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ELECTRICAL CABLE MAKERS AND ENGINEERS, 


i В LIBRARY, 
Works: PRESCOT, HELSBY, and LIVERPOOL.” «т OR Mic, ' 
Head Office: PRESCOT, LANCASHIRE. 19 1911 


BRANOH OFFIOES , 
LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN & BELFAST. 


OHN SON AND PHILLIPS [^ 
CHARLTON. SO. "KENT 


J 
“METROFLAM” arc Lamp 


| is the Ideal Lamp for STREET, DOCK, RAILWAY AND WORKS LIGHTING, 
| 80 HOURS STEADY BURNING at One Trim. Never Fails, Mechanism needs no Cleaning. 
| 


LM g 
REG". TRADE MARK. 


| 
| 
| 
" 
: 
Е 


LOWER RUNNING COSTS are obtained with this Lamp than any other FLAME АКС LAMP. 


No intervals of darkness during the run, however long. 


When Trimming our Lamp the unused carbon is not thrown away ; itis all used, thereby 
saving probably 20 per cent. on carbon costs alone. 


Drawn Seamless Enamelled 
| Copper Tubes. Copper Wire. 


| FELTEN & GUILLEAUME CARLSWERK ACT.-GES., Milheim-on-Rhine. 


For Insulated Wires and Cables for for Rail | R. R. TODD, 334, Birkbeck Bank Chambers, 329, High Holborn, London, W.C. 


Agents for the [| i and Transmission of Power Tele N L 3834 C 
grams: NgrruBOND LONDON. el apa опе: ITY. 
i For all other Manufactures .. .. W. Е. DENNIS & CO., 49, Queen Victoria St., London, EC. Т о 343 BANK 
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С eLEBRATED 
SPECIALITIES 


If you are anxious 
to inspect the 
most up-to-date 


ELECTRICAL 
INSTRUMENTS 


е РЯ ГА. 
le ve STAND 


re me,",... Ask 
about the latest patterns 
NALDER BROS. & THOMPSON, Ltd. 
34, Queen Street, — 5 = 
1238 194 Banik. Oc clu de TO idan. eo 
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HEN LEYS CABLES 


DRY-CORE TEL TELEPHONE 


WV. т. HENLEY'B TELEGRAPH WORKS COMPANY, LTD. 
Head Office: BLOMFIELD STREET, LONDON WALL, LONDON, Е.О. cL 


| ассим. атон INDUSTRIES, Ltd. | 


4, WHITE STREET, MOORFIELD S, LONDON, E. с. 
| — Works: WOKING, SURREY. 4! thy 
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ТАР" ьа Жа ЗАКЕ е, 
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AMBRELL 


Durham House, North Side, 
Clapham Common, London,S.W, 


ROS, “urges 
ELECTRICAL TESTING 
INSTRUMENTS. 


CATALOGUE ON APPLICATION. 
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ONE QUALITY— 
|J THE BEST put 
ALL TYPES — - ALL SIZES — - FOR ALL PURPOSES 
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Lu veo 


HOOPERS| 


‘Telegraph & India Rubber Works, Ltd. g | 


31, LOMBARD ST, E.C. MILLWALL DOCKS, | 
(Established 1860.) LONDON,E. | 
PURE TAPE 'HOOPER'S V alcanised India Rubber - : 
| AND STRIP, | 55 Ce E Qni, cl i № 
durability has been proved. | 
: LINEAR London. Telephone: 1169 Avenue and 84 East, | _ 


Telegrams : 


We are showing the finest collection of Electro-Technical Works and Publica- 


tions ever got together at any Exhibition. 


BOOKS at OLYMPIA 
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LJ g 
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In addition to * The Electrician " jS 


Series Of Standard Works, “ The Electrician” Primers and Booklets and 
Dr. J. A. Fleming’s Laboratory Notes and Forms, we shall have on view the 


publications of 


Whittaker & Co. 
Harper & Brothers. 
Constable & Co. 
Griffin & Со, 


Books to suit every class of reader and all pockets. 


rendezvous for electrical booklovers. 


Longmans, Green & Co. 
Macmillan & Co, 

Н. К. Lewis. 

Cassell & Co, 


E.&F.N.Spou = | | 
Crosby Lockwood & Son | 
and other leading 
publishing houses. | 
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| Q i 1 без, for LUBRICATING Engines and Plant 
| in Electricity Works, &c. 


WILLCOXS Our Turbine, Cylinder, Crank Chamber, 


Dynamo, Engine and General Lubricating 


TURBINE OI LS Oils are in use in most of the Principal 


| : -— у Lighting and Power Installations 
| ' Е ин: = throughout the Country. 


We shall be pleased to send copy of our 
OIL BOOKLET and quote for your special 
requirements. 


ALSO 


GENERAL ENGINEERS' S STORES 


We are Exhibiting at the Electrical Exhibition, Olympia, London, Stands Nos. 177 & 186. 


W. H. WILLCOX & CO., LTD., 23, 32/6 Southwark St, LONDON, S.E. 
Stand DEMONSTRATIONS 


240 PA О L DAILY | 


she to cana INSTRUMENTS иен 


Manufacturers of Write for our | 


ELECTRICAL “P? TYPE 
MACHINERY D.C. DYNAMO 
for 
COLLIERIES, AND MOTOR 
TEXTILE FACTORIES, LEAFLETS, | | 
BLEACH, PRINT, sr | | 
and DYE WORKS, 24 | у 
IRON WORKS, K" TYPE | 
ROLLING MILLS, A.C. MOTOR | | 
БЕМ RALSTATIO'S, LEAFLET. | | | 
jC., QC. UP Mus V 5 . | | 
ELECTRICALLY DRIVEN UNDERGROUND HAULAGE PLANT. | | | 
Also at: | | 
SWANSEA — 60. Hawthorne Avenue, NEWCASTLE — 5. Greenfield Terrace, | 


|| 
LONDON — Queen Anne's Chambers, U pland 
| Westminster. plands. к. 2 
| BIRMINGHAM Colmore House, 21, GLASGOW —124, St. Vincent Street. 
CARDIFF—31, High Street Waterloo Street. BELFAST—7, Donegall Square, West. 
| LEEDS—28, East Parade. | DERBY — Rosebank, Sunny Hill. 


B 


Digitized by Google 


Salters Road, Gosforth. | 
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: Storage Battery Manufacturers | 
Storage Dattery IManulacturers + 
Ф 
“НАК ei STORAGE CELLS ae made in many types | м | 
suitable for all purposes. 2 years Free Guarantee. Patent Non-Corrosive Ф 
Terminals. Constant Capacity, Constant Voltage. LOW COST. 1 
NO ATTENTION REQUIRED. + 
We have Inspecting Engineers in all parts of the United Kingdom, and on pé 
receipt of card we will Call and Advise FREE OF CHARGE, 3¢ 
Ф 
WRITE FOR ILLUSTRATED OATALOGUE. Ф 


+ Hart Accumulator Co., Ltd., 222 1 


e9 London, London, E. $ 


+ + + + + + + + + + 
22% e. * * * + * * * * $i 
990999 00400000000 


а а а ee tee ee en ee ee ee A 


THE LONDON ELECTRIC WIRE COMPANY 


: “ELEOTRIO LONDON." AND SMITHS LTD. Telephone No. 3105 LONDON WALL. 


Offices and Warehouse: Werke , | GHURCH ROAD WORKS, LEYTON, Е. 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.О. ANAOONDA WORKS, SALFORD. 


MANUFAOTURERS OF EVERY DESCRIPTION OF OABLES AND WIRES FOR ELEOTRIOAL PURPOSES. 


DYNAMO WIRES, strips à Compressed Strands. INSTRUMENT WIRES, sii а Cotton ботагы. 
EUREKA, PLATINOID and other High Resistance Wires, ENAMEL losuiated wires. 


FLEXIBLES. INSULATING VARNISH. BROSAES. РОЅЕ WIRES. dJOINTING MATERIAL. 


HIGH CONDUOTIVITY COPPER WIRE. 
SPEOIAL TROLLEY WIRE. 


ALUMINIUM WIRE. 


&~<~<~<~><><><>~ 9-999 -9-9--9-9-9-9-9-9-9-9-9-9-9-9-9-$-9-9-$-9-9- 9-9 
NOW READY. 


SILICIUM BRONZE & PHOSPHOR BRONZE WIRK. 


[44 7? . 
By ALFREC. Very Fully Illustrated. P Pico 1s. 6d. nott ‚ post free 1e. 9d. 
[Г иии D ECCL — rT ы REL mq 
EXTRAOT FROM PREFACE г 

When the author was experimentine in “ Wireless," considerable difficulty If my readers are hampered, like myself, with an undue scarcity of this world's 
was experiencedin obtaining а really usetul book as a vuide, Several booxs оп the goods, they will be interested to learn that I regard economy and cheapness both 
subject of radiotelevzaptiy were oztuinatle. but those that were not too elemen- in time and material as one of the essentials of any design, and that desideratum 
tary were, as а rule, not su'hzently pracucal, and were lareely composed of is borne in mind throuehout. 
mathematical theories and calculations far too abstruse for the present author, 
to the exclusion of more practical matters 


As this little book is intended solely for the use of amateurs, I pay no heed 
| to any particular wireless system, but bring in any type of design or circuit that 
Itis my present intention to attempt to convey to those whom it may interest in my opinion is easy and practical. The resultant sets, both sending and receiv- 
information of a purely practical nature. which has been obtained from expen: 

| 

1 


ine, may prove rather ditterent from the usual types, but should at any rate 
ments successful and otherwise. 1115, further, my intention to introduce as few fulfil their object. 
calculations and formula as possible, алі even those are very simple. 


“THE ELECTRICIAN " PRINTING & PUBLISHING CO. CO.. . LTD.. S/ SALISBURY COURT, FLEET ST., LONDON, ENGLAND. 
Prospectus on application. 
NEW YORK: The D. rt Nostrand Co., INDIA. Hiecinbotham & Co., Madras. JAPAN: Z. P. Maruya & Co., 
23, Murray-street Тваскег, Spink & Co., Bombay. 14, Nihonbashi Tori Sanchome, Tokyo. 


A-0099 9--0-0-0-0-0-9-0-0-0-0-0-0-9-49-0-09-9-0-9-9-0-0-0949-9-99 


44000-99099 9 


$9404 0-009-090-9999 
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450 kw. SYNCHRONOUS REVERSIBLE MOTOR-GENERATOR, 
C.C. SIDE FITTED WITH INTERPOLES. 


Head Office: ABCHURCH YARD, CANNON STREET, LONDON, E.C. 


G' CENTRAL В" 
LINE of H EALTH COAST & 
COUNTRY 
HEALTH 

RESORTS. 


Express 
Excursions 
EVERY SATURDAY 


TO THE 


Unrivalled Selection of 
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PLAIN ROTOR STARTERS. 


ч 343-94 and EAM 


MIDLRNDS, ELEASE STARTERS, 
ае STARTING 

(e [Eu Б. PET 
CHILTERN HILLS and nM ae ne A. 0. MOTORS. 


SHAKESPEARE’S COUNTRY | ^ rs 


FROM LONDON— 


MARYLEBONE. 


We are specialists in A.C. Starting Gear, 
and do not deliver experiments. 


GEORGE ELLISON, 


Manufacturing Electrical Engineer, 
VICTORIA WORKS, 
DUST-TIGHT TEXTILE PANEL. 17-18, Warstone Lane, BIRMINGHAM. 
ФФ 


A.B.C. Programme of Tourist and Excursion Facilities for week-ends 

and longer periods can be obtalued FREE at Marylebone Station, G.C.R. Town 

Offices} Dean & Dawson, 82, Strand, and London Branch Off.ces ; or by post 
from Publicity Dept., 216, Marylebone Road, N. 

8AM FAY, General Manager. 


А 
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Y A: PARSONS: C0, : 


TEL Avogesses: 


TURDO NEWCASTLE, 
Вижиттл Loubon. 


Heaton Works, WEWCASTLE-ON -TYNE. 


Torso Luxps. Street, LONDON. 8.W, 
TuRBO CD: че, Рале тА Row, LEEDS. 
Вмоотиіт GLascow, 


@ 
i CM EE Street, CARDIFF. 


D.C. TURBO GENERATORS. 

TURBO ALTERNATORS. with Special Patented Compounding for close voltage regulation on inductive load, 
MIXED PRESSURE AND EXHAUST STEAM TURBINES. 

HIGH VACUUM CONDENSING PLANT. SEARCHLIGHT REFLECTORS. 


Newcastle: -upon- vno Eleetrie Supply Co.'s Carville Power Station. wWallsend-od- Tyne: 
EIGHT 4,000 kw. TURBO ALTERNATORS. 


99900990900 000900990 0099 


C. PASS & SON, Lr». 


Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


Tte Telegraph Condenser (LI. | ее 


BUYERS OF 
mue ST eer mor МО L {SHES AND LRAD RESIDUES FROM ACCUMULATORS. 


cers e gee ee Telegrams’ PARS KRISTOL. | Telephone: 475 =. 
НТ ШЫ SERS А : Е : : : ; 
eT =“ Ene. sT Cx 2 
ARKU. - e m n 11 : у КЕШЕГЕ 
ЭШ Ич Price 108. 6d. nett, post free. 
Sole Licencees for Manufacture of PRIMARY BATTERIES: Their Construction and Use. 
A. L. DEARLOVE'S Patent Artificial Line for By W. R. COOPER. M.A. 


“THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Ltd, 
| Salisbury-court, Fleet-street, London. 


the Duplexing of Submarine Cables. 
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E.C.C. SWITCHGEAR 


LARGE CAPACITY 


RHEOSTATS 


STANDARD SIZES UP TO 17,000 WATTS CAPACITY. 
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MANUFACTURERS or 


SWITCHBOARDS 
CONTROLLING GEAR 


OF ALL CLASSES. 
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"— 
ELECTRIC CONSTRUCTION CO., Lt Ltd. 


LONDON and WOLVERHAMPTON. 


"UNION. 
CABL 


WORES.and OFFICES: 


EAGLE WHARF ROAD, LONDON, N. 


NTI-SULPHURIC" ENAME 


Should be used in all ACCUMULATOR ROOMS 
For Protection from Acid Fumes, 


$t... GRIFFITHS BROS. & CO., “сурш” 


LONDON, S.E. 


ék 


— 


CG., 
Ltd. 


JOINTS. 


JOHN HUDSON & C0.'$ SUCCRS: 


MANSELL STREET, LONDON, E. 


MANC SANESITE 


= THE NATIONAL 


: TELEPHONE JOURNAL 


= A JOURNAL DEVOTED TO TELEPHONY. 
e a a a 


Principal Contents of October Issue: 


of London.—By J. 


Telephone Men, No. LXV 


Mr. B. S. COHEN. 


Some Observations e Teler bene Trans- 
L. McQuarrie.. (Соп: 


missicn.— Ву J. 
Cluded.) 


Telephone Rates.—By W. E. Gauntlett. 
Capital and Revenue.—By J. M. Anderson. 


The Telephone Future 
Vectors, Velecity and Acceleration.—By | 
E. Т. Payne 


Loadine Coils in Underground and Aerial 
Catles. --By E. L. Preston. 


Editorials: 


: (Concluded.) The Future of London. RUBBER | N aT 1 ATED For ELECTRIC LICHTINC, 
From Thales to Newton.—By P. T. Wood. Nerves —and Rates. 
27 (Conciuded.) ard d К Trunk Line Statistics. PAPER TELEPHONY, 
j% 44d. Monthly. Ananal Subscription, 43. post free. 444. nost free. WI RE S & C À B LE S POWER 
} бы У 
nad | | TRANSMISSION. 
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А 6000 CHARACTER p 


Strength Efficiency Reliability 


These are the qualities which place the Brimsdown Lamp 
high above the ordinary crowd of nondescript lamps; and 
these same qualities make the Brimsdown a ready seller 


If you wish to stock а line of sterling worth, 
you cannot have better lamps than Brimsdown— 
the consumer knows they give satisfaction 


SEE THINGS IN A BETTER LIGHT 


there's a good reason why 


you should visit our stand at the 
Electrical Exhibition ; the advantages of 
Brimsdown Lamps will be demonstrated 
to you; and it is certainly in your inter- 
ests to acquaint yourself with the selling 
points of the British-Made-Brimsdowns 


Tue Brimspown Lamp Works, 225: Kincsway House, w.c 


Telephone: Telegrams: 
Gerrard 1728 ABC, 5th Edition Bulbolite, Londo 


WORKS: BRIMSDOWN, MIDDLESEX | 


STAND NO 
100-115 


ELECTRICAL CHINA. 


we 


о] MANUFACTURERS' 
[© ANNOUNCEMENTS 


eui also appear in the “Commercial 
ALL 60008 MADE BY MEMBERS or THE Cuma | |2) 220 Industria! Supplement, 
FURNITURE AND ELECTRICAL Fitrines MANUFAC- tS near the end of the text pages 
TURERS' ASSOCIATION ARE MARKED WITH ABOVE 1! of " The Electrician." 


TRADE Mark, WHICH IS A GUARANTEE 
OF ENGLISH MANUFACTURE. 


J. MACINTYRE & CO., LTD., Washington Works, Burslem. 
GASKELL & GROCOTT, Whitehall Works, Longport, Stoke. 
BULLERS, LTD., 6, Laurence Pountney Hill, Cannon St., В.С. 


ELLIOTT BROTHERS. 
Electrical Exhibition, Olympia, 


SEPTEMBER 23rd to OCTOBER 21st. Telephone: 
OLYMPIA 42 


We are showing various examples of our manufactures 
at the above, and hope that all friends will give us a call. 


Stands 54 & 69. Stands 54 & 69. 


VALUATIONS, 
AUCTIONS & 
ARSITRATIONS 


Electrical Works, Plant & Stock. 
WHEATLEY Kirk, Price & Co. 


(ESTABLISHED 1850.) 
46, WATLING STREET, LONDON, E.C. 


16; ALBERT SQUARE, 26, COLLINGWOOD STREET, 
MANCHESTER. NEWCASTLE-ON-TYNE 


SALE BY AUCTION. 


SITE FOR WORKS. 
REEHOLD FOR SALE, Vauxhall, London, S.W., near 


Station, Bridge and Park. 3 Dwelling Houses with long gardens; frontage 56 ft., 
area about 5,700ft. At the Mart, October 20.—Particulars, Messrs. PROTHEROE & 
MonRis, 67-68, Cheapside, London, Е.С. 


BUSINESS FOR DISPOSAL. 


OR SALE, as GOING CONCERN, the well-established 


business of an ELECTRIC MOTOR MANUFACTURING COMPANY, having a 
first-class connection. The Sale will include the Goodwill, Plant, Stock-in-trade, Furniture 
and Effects, and affords an exceptional opportunity of acquiring a valuable Business and 
Connection. The Works are situate in London, and further particulars will be afforded 
to Principals only upon application to “ E. M. W.," ELECTRICIAN Offices, 1, 2 and 3, 
Salisbury-court, Fleet-street, London. 


AS RETORT CARBON for Sale. Pitch,Insulating Material, 


Creosote. We supply the Trade.—V. DASNIERES, 10, St. Mary Axe, London, Е.С. 


For MISCELLANEOUS PLANT FOR SALE see page xi. 


| — BH 
Situations 


Practical Electricians 


There are a large number of advertisements con- 
stantly appearing for electrical and mechanical 
engineers in which the demand is for practical men 
possessing fechnical knowledge. 

This suggests the question, Why do so few prac- 
tical men take the trouble to acquire a knowledge 
of the technical side ? "There is no doubt that the 
possession of that knowledge adds materially to а 
man's chances and to his wages. Moreover, 1t 1s 
so easy for a man who knows the practical side of 
the work to complete his knowledge with technical 
study. ; 

A man who possesses both practical and tech- 
nical knowledge can undertake work that the 
merely practical man cannot touch. He can plan, 
he can suggest, he can supervise. Such men are 

always valuable, always needed, always well paid. 

A few hours’ spare-time (home) study under the 
directions of the Electrical Engineer Institute will 
speedily make the practical man efficient 1n a tech- 
nical sense. The instruction supplied by this 
Institute is sound, and is conducted by a series of 
correspondence lessons so admirably planned that 
the road is made quite easy. · Тһе tees are reason- 
able, and the amount of time required so small that 
we urge practical readers to write for full par- 
ticulars. Address the Secretary, Electrical En- 
gineer Institute of Correspondence Instruction, 
408C, Norwich House, Southampton-street, Hol- 
born, London, W.C. 
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| QUBMARINE CABLES' TRUST. 


| 


| 


NOTICE is Hereby Given that оп MONDAY, the 16їһ October instant, the 
COUPON due on that date will be paid by Messrs. GLYN, MILLS & CO., ol 
67. Lombard-street, E.C., between the hours of 10 a.m. and 2 p.m. 

The-Goupons should be left with the Bankers FOUR clear days before paymen:. 


By order of the Trustees, 
SIDNEY COLLETT, Secretary. 
Blectra Houses, Finsbury Pavement, 


Lendon, E.C., October 6th, 1911. 


TENDERS INVITED. 
(С REAT WESTERN RAILWAY. 


The Directors of this Company are prepared to receive TENDERS for the Supply of 
the undermentioned STORES :— 


No. 1 GROUP. 
For One Year's Supply from 1st December, 1911, to 30th November, 1912. 

l. Bricks. 19. Telegraph Apparatus (Insulators, &c.), 
2. Lime, Plaster of Paris and Cement. 20. Electrical Wires and Cables, 

3. Stone, Artificial Stone Paving, Slates 21. Telegraph Ironwork and Tools. 

‚ and Drain Pipes. 22. Telegraph Drysalteries. 

4. Fire Bricks and Fire Clay. , 23. Electric Light Carbons. 

5. Olass— P!ate and Sheet. 25. Zinc, Antimony, Brass, Copper Rivets, 
6. Lamp Glasses, Globes, Tubes, &c. &c. 

7 & 8. Drysalteries, Emery, Soap, &c. 26. Tin Plates. 

9. Acids, Alkalies, &c. 27. Tin Ware and Lamp Work. 
10. Oils and Turpentines. 28. Wire—Iron and Steel. 


11. Colours, Paint, White and Red Lead, | 29. Rivets. Bolts and Nuts. 


&c. | 30. Fish Plates, Bolts and Nuts for 
12. Mineral Oil and Spirit. Permanent Way. 
13. Brooms and Brushes. 31. Nails, Screws, &c. 
14. Incandescent Gas Mantles. 32. Eaves Gutter, Stack Pipes & Fittings. 
15. Rope and Cordage. 33. Galvanised Goods. 
16. Leather. 34. Sundries. 
17. India Rubber Goods. 35. Canvas, Felt, Floor Cloth, Mats, &c. 
18. Telegraph Instruments. 36. Carpet, Cloth, Calico, &c. 

No. 2 GROUP. 


For Three Years’ Supply from Ist December, 1911, to 30th November, 1914. 
51. Baskets, Sponge, &c. ' 63. Brasswork, Gas Fittings. 
54. Carriage Trimmings, Laces, &c. | 64. ks. 
55. Smallware and Horse Hair. 65. Ironmongery, General. 
56. Waste and Lamp Cotton. 66. = у» x 
57. Fencing and Gates. 67. es » 
58. Handles, Sprags, &c. 68. Steel Tools (Files, Saws, Shovels, &c.) 
59. Sanitary Ware. 69. Platelayers' Tools. 
60. Brasswork, Builders' and General. | 70. Horse Harness Fittings. 
61. 5 for Railway Carriages. | 71. Varnish. 
62. > Water Fittings. ' 72. Sundries. 

Samples and Patterns may be seen at the General Stores, Swindon, on the dates and 
at the hours given below, on application at the Office of the Stores Superintendent, 


Swindon :— 
No. 1 Group .. a October. 9th to October 14th. 
№. 2 Group... га October 30th to November 3rd. 
Monday to Friday сх ag iè ‚1Оа.т. to 5р.т. 
Saturday $e . ан 10 а.т. їо 12 пооп. 


Specifications with Forms of Tender (upon which alone Tenders can be received) may 
be obtained at the Office of the Stores Superintendent at Swindon, for No. 1 Group on 
and after Monday, the 2nd October; and for No. 2 Group on and after Monday, the 23rd 
October. 

Tenders addressed to the undersigned, and marked outside “ Tenders for Stores," 
will be received for No. 1 Group not later than 10 a.m. on MONDAY, the 16th October, 
and for No. 2 Group not later than 10 a.m. on TUESDAY, the 7th November, 1911. 

The Directors do not bind themselves to accept the lowest or any Tender. 

| | А. Е. BOLTER, Secr*tary. 
Paddington Station, London, 2nd October, 1911. 


Borex OF HAMMERSMITH. 


The Borough Council invites TENDERS for the Supply of 
VARIOUS ALTERNATING AND DIRECT CURRENT MOTORS. 


Specification, Form of Tender and further particulars can be obtained from Mr. G. G. 
BELL, Borough Electrical Engineer, 85, Fulham Palace-road, W. 

Sealed Tenders, endorsed “ Tender for Motors," must be delivered to me at the Town 
Hall. Hammersmith, W., not later than 4 p.m. on WEDNESDAY, 11th October, 1911. 

The Council does not bind itself to accept the lowest or any Tender. 


H. THOMPSON, Town Clerk. 


Town Hall, Hammersmith, W. ` 
October 4th, 1911. 


( OMMORWEALEM OF AUSTRALIA. 


Postmaster-General's Department, 
27th July, 1911. 


TENDERS are invited up to 21st NOVEMBER, 1911, for the Supply of one 

AUTOMATIC OR SEMI-AUTOMATIC SWITCHBO AND 

EQUIPMENT to the Postmaster-General’s Department in Western Australia. 
Tender Forms and Specifications may be obtained at the Commonwealth Office, London. 


_ JOSIAH THOMAS, Postmaster-General. 
Comes WEALTH OF AUSTRALIA. 


Postmaster-General’s Devartment, 
4th August, 1911. 


TENDERS are invited up to 20th DECEMBER, 1911, for the Supply of ONE 
BRANCHING MULTIPLE MAGNETO SWITCHBOARD at Broken Hill 
to the Postmaster-General's Department in New South Wales. 

Tender Forms and Specifications may be obtained at the Commonwealth Office, London 


JOSIAH THOMAS, Postmaster-General 


( OMMONNEALTU OF AUSTRALIA. 


Postmaster-General's Department. 
Melbourne, 16th August, 1911. 


TENDERS are invited up to 22nd NOVEMBER. 1911, for the Supply of 


CABLE, to the Postmaster-General's Department in Queensland. 
Tender Forms and Specifications may be obtained at the Commonwealth Office, London. 


JOSIAH THOMAS, Postmaster-General. 
TENDERS INVITED continued on next page. 
57 
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P PATENT..RIGHTS КОВ SALE, &o. 


[HE PROPRIETOR of. the PATENT No, 21,181 of 1905 
бар обаа relating to Electrioal Measuring Instruments, 


is desjrous of entering into arrangemehts by way of Licence and otherwise on reasonable 
terms for the purpose of exploiting the same and ensuring its full development and 


practical working in this country. All communications should be addressed in the first 
instance to в 


HASELTINE, LAKE & CO, * 
Chartered Patent Azents & Consulting Engineers, 
7 and 8, Southampton Buildings, Chancery Lane, London, W.C. . 


LECTRIC RESISTANCES.—The Owners of BRITISH 
PATENT No. 23,778 of 1907 юг `’ | 
Improvements in the Manufacture of Electric Resistances, 
desire to Sell their Patent Riehts or to Grant Licences thereunder on reasonable and 
moderate terms. For full particulars apply to 


DAY, DAVIES & HUNT, 
Chartered Patent Agents, 
321, High Holborn, London. 


THE PROPRIETOR of BRITISH PATENT No. 20,746 of 


= 1908 for 


(COMMONWEALTH OF AUSTRALIA. 


Postmaster-General’s Department, 
Melbourne, 17th August, 1911. 


TENDERS are invited up to 15th NOVEMBER, 1911, for the Supply of TELE- 


PHONE CORDS AND EAR-PIECES, to the Postmaster-General’s Department 
in South Australia. 


Tender Forms and Specifications may be obtained at the Commonwealth Office, London. 
JOSIAH THOMAS, Postmaster-General. 


(COMMON WEALTH OF AUSTRALIA. 


Postmaster-General’s Derartment, 
Melbourne, 19th Aucust, 1911. 


TENDERS are invited up to 15th МОУЕМВЕР, 1911. for the Supply of MAGNETO 
SWITCHBOARDS, MILAMMETERS, RELAYS AND REPEATERS, 
COPPER WIRF ind ONE ELECTRO MOTOR. to the Postmaster-General's 
Department in South Australia. 


Tender Forms and Specifications may be obtained at the Commonwealth Office, London. 
JOSIAH THCMAS, Postmaster-General. 


(COMMONWEALTH OF AUSTRALIA. 


Postmaster-General’s Department, 

29th August, 1911. 
TENDERS are invited up to the 28th NOVEMBER, 1911. for the Supply of (a) 
EBONIT EARPIECES, ù) CALCULAGRAPHS, and () BROWN 
STONEWARE INSULATORS, to the Postmaster-Oeneral's Department in 

Victoria. | 

Tender Forms and Specifications may be obtained at the Commonwealth Office, London. 

JOSIAH THOMAS, Postmaster-General. 


Lamp Shades, Globes and Reflectors, 


is desirous of enterine into arrangements with British Manufacturers with a view to the 


ре or Commercial Expioitation of the Invention protected by the above Letters 
atent. 


The improved elobe or shade is of conical shape and is formed of a series of rinzs or 
steps of which the sides present a trapezoida! section, and the outer plain surfaces are 


so inclined that the rays from the source of light meet them at an angle greater than the 
critical angle. and are totally reflected. 


Interested parties are invited to communicate with the undersigned for further 


particulars. 
HENRY SKERRETT, 
Ghartered Patent Agent, 
24, Temple Row. 
Birmingham. 


APPOINTMENT VACANT. 


ORTHAMPTON POLYTECHNIC INSTITUTE. 
280, St. JOHN STREET, Е.С. 


DAY LECTURER IN MATHEMATICS. 

The Governing Body invites APPLICATIONS for the above part-time Appointment 
in the Engineering Day Courses. Salary, £120 per Session (October to end of June) for 
eight hours attendance per week. Additional evening teaching can be included if 
desired. Candidates should be qualified for recognition as Teachers of Mathematics in 
the University of London. | TN | 

Further particulars and conditions. together with forms of application, which should be 
returned by FRIDAY, 20th October, 1911, can be obtained from 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


SITUATIONS VACANT, &c. 


Y ANTED.—METER INSPECTOR, to repair, test and 


read Slot and Flat-rate Meters, to take charge of test room. Wages to 
commence, 32/- per week.— Apply with copies of recent testimonials to E.O.D., 
ELECTRICIAN, Offices, 1, 2 and 3. Salisbury-court, Fleet-street, Lendon. 


ANTED.—TEST-ROOM ASSISTANTS {ог adjusting 


i and calibrating A.C. and D.C. ammeters, voltmeters and wattmeters. Also 
assistant wanted for Photometry. State previous experience and wages required.— 
“ L.B.G.," Erectrician Offices, 1, 2 and 3, Salisbury-court, Fleet-street, London. - 


HIFT ENGINEER wanted for Power House with H,T. 


alternatine and direct-current plant. Salary £2. 5s. per week, rising to $2. 10s.— 


Apply, givine full particulars of experience and age, to E.O.B., ELECTRICIAN Offices, 1, 
2 and 3, Salisbury-court, Fleet-street, London. 


For EDUCATIONAL NOTICES see page xii. 


WHITE 


ELECTRICAL INSTRUMENT CO. 


[oo ELECTRICAL o CP) 


J. PITKIN & CO. 


SITUATIONS WANTED. 


MPROVER, 6 vears Electrical and Mechanical Work- 


shop experience. Technical training, desires power station experience. Wares 


156. рег week. — Apply 7079, ELECTRICIAN Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London. 


regret that pressure of work prevented 
their show of Instruments being 
prepared in time Юг the Electrical 
Exhibition at Olympia. Samples of 
most of the many Patterns made, in- 
cluding the new Types for the coming 
season are, however, now on view at 


THE 'PATENTEES' HANDBOOK, 
Ву J. в. LORRAIN, M.I.E.E., M.I.Mech.B., 


Chartered Patent Agent. 


Gives full information and advice to intending Patentees. Sent Post free on applica. 
tion to Mr. J. C. LORRAIN, Staple Inn Buildings, Holborn, London, W.C. 


John E. Raworth, 


70/71, Эпееп Anne's Chambers, 
Broadway, Westminster, London, S.W. CHARTERED PATENT AGENT. 


“GUIDE ro PATENTS, TRADE MARKS & DESIGNS, " 


4th Edition. Contains concise information on Britis 
1910 Colonial and Foreign Patents, &c. All Inventors an 
8 those interested should send for free copy to— 


J. £8. "WW ХЕ Е: Е $5 Ар SPOONER, 
CHARTERED PATENT AGENTS, 
323, HIGH HOLBORN, LONDON. 
Telephone: 480 Ног вокм. Telegrams: IuPROvABLY LONDON. 


2&4,GLOUCESTER STREET, 
CLERKENWELL, E.C. 


WRITE FOR LISTS. 


0 n Resistances with Current 
and Potential Terminals. 


Ву С. Е. C. SEARLE, M.A., F.R.S. 
Reprinted from “ THE ELECTRICIAN.” Price TWO SHILLINGS. 


“THE ELECTRICIAN” PRINTING & PUBLISHING CO., LIMITED, 
Salisbury Court, Fleet Street, London. : 


Fully illustrated. 8vo. Price 6s. nett. 


THE MECHANICAL DESIGN AND CONSTRUCTION OF 
COMMUTATORS. Ву Н. LIVINGSTONE. 


Бано 


“THE ELECTRICIAN" PRINTING & PUBLISHING CO., LIMITED, 
| Salisbury Court, Fleet Street, London. 
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^GEEKODUCT" 


CONDUIT 


IMPORTANT PRICE ALTERATIONS 


BEFORE PLACING YOUR ORDERS FOR CONDUIT 


AND CONDUIT ACCESSORIES WRITE US FOR SEE OUR 
PRICES AND DISCOUNTS ~~ 


| 103, 112 
=~, The General Electric Co., Ltd., 1254134 


Head Office: 67, Queen Victoria St., LONDON, E.C. P | AT 
acrece Branches: Manchester, Birmingham, Glasgow, Cardiff; Newcast'e; Dublin, Belfast. OLYMPIA 


о ТА СА Л SD OD 0 4D OD OD SD OD OD 0 4D O DO 4D 0 DOD 09 4D 0 4D 09 4D 0 СХ 4D. 06 СА D. о 


EMPIRE 


AUTOMATIC 


STARTERS. 
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MISCELLANEOUS PLANT, &c. WANTED. 


LECTRIC LIGHT CABLES.— Manufacturers! surplus 


Stccks bought for Cash.— Lare, 132, Upper Thames-street, London, Е.С. 


MISCELLANEOUS PLANT, &c., FOR SALE 


HIGH-CLASS ELECTRIC PLANT, 


TRIPLE EXPANSION VERTICAL ENGINE, 


1,125/1,300 1.H.». 160 Ibs. pressure, coupled direct to Continuous-Current 
GENERATOR, 3,000 amp. 220/20 volts, or 440/£€0 volts, for tramway 
work. Only run 2,994 hours. Splenaid plant. Cost £5,000. Price £1,950 


Apply ELEKTRON LIM. in Liq., Gothenburg, Sweden. 


OR SALE.—2 Gilt-brass ELECTROLIFRS (ао fitted 
for gas), also two PEDESTALS and a number of Brackets to match.—Apply 
BaRpILI! & Co., 31, Pancras-rcad, London, N.W. | 


LECIRICAL SUNDRIES, Cable. Lamps, Instruments, 
Fittings, Belting, &c., all to be cleared out cheap.- ШАКЕ, 132, Upper Thames- | 
street, London, E.C. ' 


CHEAP PREPAID ADVERTISEMENTS 
Situations Vacant. | 
Three Lines and under (Mintmum) ... T ... 18. 64. 
Per Line after ... т ix m 4 .. 64 
Ten Words to the Line. 
Situations Wanted. 
Sixpence per Line of Ten Words, minimum One Shilling. 
Miscellaneous Plant, &c., Wanted, for Sale or for 


SMALL TYPE. 
Write for Catalozue E. 


ELECTRIC CONTROL 10. 


Exchange. REID STREET, 
Three Lines and under (Minimum) ... вы ... 18. 84d. | ЕТО N 
Per Line after ... aie Ы Е - S. 64. 
Тео Words to the Line. | BR | DG , 


Where answers to any of the above Advertisements are to be sent to the Publishing 
Оћсез to be forwarded, the sum of 3d. must be sent with the order to pay tor postage of 
hese replies. Six Words must be allowed for tne address of tne Publishing Orfices. | 


GLASGOW. 
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WHITTAKER’S PRACTICAL HANDBOOKS. 


THE DYNAMO: Из Theory, Design, and Manufacture. By ARMATURE CONSTRUCTION. A Practical Handbook for Electrical 


C. C. Hawkins, М.1.Е E., and F. Wattis, M..E.E. Fifth edition, entirely 
re-written and enlarged. Vol. 1., with 311 Illustrations, 10s: 6d. net; Vol. 

I] , with 283 Illustrations. 10s, Gd net. 
“Mr. Hawkins has very thoroushly revised and mzdernisad his valuable treatise 
on the dynamo. The cook 15 in every way typical of modern zra^nze and modern 


thouent. Tne work can be heartily recommenied to students and technical men 
as a standard worx on the dynamo.” —lecrtrician. 


SINCLE-PHASE COMMUTATOR MOTORS. 


Ву Е. Рсмса. 
81 Iilustrations. 4e. 6d. net. 


With 


“А hichty original work by one who is obviously thorouzhly at home with both 
the theoretical and practic’! questions involved, and will be of great nelp to many 
workers in this field." елес Review. 

ELECTRIC MOTORS: Continuous, Polyphase and Single-Phase 
Motors, Their Theory and Construction. Ву Н. M. Новлет, M.I.C.E., 


M.I.E.E. Second Edition, entirely re-written and enlarged. With 800 Ilus- 
trations. 189. ret. 


“ A reliable and exhaustive treatise on the design of Electric Motors." —E lectstcal 
Enyincering. 


INSULATION OF ELECTRIC MACHINES. By W. H. Tcrnen, M.LE.E. 


and H. M. НсвлРт, М.1.С.Е., M.L.E.E. With 162 Illustrations. 1908s. 69. 
net. 


“А large amount of valuable information is eiven. . . To manufacturers 
of electric machines this volume will be especially useful.” — Engineering. 


ELECTRIC LIGHTING AND POWER DISTRIBUTION. 


Engineers. By Н. M. HosaRT, М.1.С.Е., M... E. E, and А. С. Ertis, А.С.С.1. 
With 420 lilustrations. 1859. net. 


“ The authors have covered the whole subject of armature construction in a very 


practical manner. which maxes the book a useful guide to those who are engaged in 
this industry.” -—Freincering. 


PRINCIPLES OF DIRECT-CURRENT ELECTRICAL ENCINEERING. By 
James К. Barr, A.M.I.E.E., With 294 Illustrations, de. net. 


“ The author develops his subject in such a way as to sive instruction to his reader, 
.. Tne scheme of the work is good, and the selection of problems is useful to the 


reader. The use of coloured diagrams in the illustrations is also worthy of mention.” 
— Engineering. 


WHITTAKER’S ELECTRICAL ENCINEER'S POCKET-BOOK. Edited by 
Кечим ЕросомвеЕ. А.М.1.С.Е., M.J.E.E. Third Edition, entirely re-written 
and enlarged. With 189 Illustrations. Leather, gilt edzes. 58. net. 


" The more we examine the book the more we like it, The book is unquestion- 
ably a valuable addition to electro-technical literature." — Electrical. Review, 


VENTILATION OF ELECTRICAL MACHINERY. Ву W.H. Е. Мокоосн, 
M.LE.E. With 30 Illustrations. За. net. 


ELECTRIC WIRING DIACRAMS. Illustrating Circuit-Connections for 
Supply Mains, Distribution B»ards, Transformers, Lamps, Heaters, Motors, 


Bells, Private Generating Plant, &c., ёс. With brief explanation of the 


diagrams. By W. Perren Млусоск, М.1.Е.Е. With 246 Illustrations. 
29. ва. net. 
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Ап Elementary 
Manual of Electrical Eneineerine. Ву W. Perren Maycocx, M.I.E.E. 


Vol. L, with 331 Illustrations. Seventh Edition, Re-written and Revised. 
Ве. net. Vol. 11. with 407 Illustrations. бө. 6d. net. 


ELECTRIC TRACTION. А Practical Handbook on the Applica ion of 


Electricity as a Locomotive Power. By J. H. Riper, М.1.С.Е., M.E.E.E. 
With 200 Illustrations. 10s. 6d. net. 


ELECTRIC WIRINC, FITTINGS, SWITCHES AND LAMPS (CIRCUITS). 
A Practical Book for Electric Light Engineers and Contractors, Consulting | 
Engineers, Wiremen and Students By W. Perren Млусоск, М.1.Е.Е. ' 


Fourth Edition entirely Re-written. With 600 lilustrations. 6886. net. | transformers in everyday use.” —— Electrical Review. 
Messrs. Whittaker’s well-known Textbooks can be seen and obtained at STAND 180 
(“Tue Evectrician” exhibit), at the Electrical Exhibition at Olympia. 


WHITTAKER & CO., 2, White Hart Street, Paternoster Square, LONDON, E.C. 


PRACTICAL TESTING OF ELECTRICAL MACHINES, Ву Г. Ocrrow, 


А.М.1.Е.Е., and М. J. Мизом, M.I.E.E. Pocket size, with 99 Illustrations. 
49. Gd. net. 


“This volums should prove a great boon to all engineers who have to test any 
class of electrical machinery.” — Electrician. 


TRANSFORMERS FOR SINCLE AND MULTIPHASE CURRENTS. А 
| Treatise on their Theory, Construction, and Use. By Dr. Сизвият КАРР, 
| M.LC.E, M.LE.E. With 218 Illustrations. Second Edition, entirely Re- 
written and Enlarged. 109. 64. net. 


“It has been a pleasure to read throueh this volume, which is undoubtedly of 
great value to the student, the desiener, and the engineer wno has to deal with 
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EDUCATIONAL NOTICES, 


BATTERSEA POLYTECHNIC, 


LONDON, S.W. 


EDUCATIONAL NOTIOES—continued. 


eee 


WIRELESS & CABLE TELEGRAPHY.—Good positions 


can be obtained in these branches of the Teleeraph Service by men from 18 to 25 
having electrical knowledee, after a comparatively short veriod of tuition. Commencing 
salanes from £100 to £200 per annum. At the present time том ЗО to 40 GOOD 
APPOINTMENTS ARE BEING RESERVED ty the Teleeraph Companies for students 


of LONDON TELEGRAPH TRAINING COLLEGE, LTD. (establisned 18 years) 
| Р Р ND DAY CLASSES.—Apply for Prospectus to Dept. D., Morse Mouse, 
А COURSE OF TWELVE LECTURES. Six dwinp the First Term and Six after | Earl's Court. London. УЕ 

: Christmas, will be given on 


ILLUMINATING ENGINEERING. О PARENTS AND GUARDIANS.—VACANCIES for 
Octcber 17th and 24th * | 


Principal .. .. 5. С. RAWSON, D.Sc. 


YOUNG GENTLEMEN, aged 17 to 24, for WIRELESS TELEGRAPH and 

ELECTRIC LIGHTING ае By Prof. J. T. Morris, М.1.Е.Е. CABLE SERVICES.  Lucrative positions when proficient. Small premium. Board an 

Cctober 31st and November 7th: residence if desired. 109 appointments obtained by our students during the past year. 
GAS QIGHTING сае dE CES By J. C. CLARKE. 


November 14th: 
OIL. PETRO-AIR AND ACETYLENE GAS By E. Scott SNELL. 
November 2!st: 
ILLUMINATION AND THE EYE By W. J. Еттткз, M.D., F.R.C.S.E. 
The remaire Six Lectures. to b» delivered durine the S cond Term, will deal with 
MEASUREMENTS OF LIGHT AND PRACTICAL PROBLEMS IN ILLUMINATION 
and wil be celivered ty Мг. J. S. Dow, B.Sc. Lectures commence 7:30 p.m. 
Fee for the tull Course. 7s. 64. 
For further particulars apply to the SECRETARY. 
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Price 38. Gd. nett. Over 70 Illustration s. 


The Shot-iter's Guide 


A PRACTICAL ‘MANUAL ON BLASTING AND 
THE PREVENTION OF BLASTING ACCIDENTS. 


BY 


WM. MAURICE, 
Mining and Electrical Engineer, 


| President of the Institution of Mining Electrical Eneineers: Fellow of the Geotogsica 
| Society; Member of the Institution of Electrical Engineers; Memter cf the Instituta 
of Mining Engineers; Member of the National Association of Colliery Maragera 


UNIVERSITY OF DURHAM. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 


Principal: W. H. HADOW, M.A., D.Mus. 


— ——— 


SESSION 1911-1? (Commenced September 25th, 1911). 


DEPARTMENTS OF MECHANICAL, MARINE, CIVIL and ELEC. | 
PRICAL ENGINEERING, NAVAL ARCHITECTURE, MINING, 
METALLURGY, AGRICULTURE, and of PURE SCIENCE, ARTS 
and LE TIES. 

Full particulars may be obtained on application to 


F. H. PRUEN, M.A., Secretary, 
Armstrong College, Newcastle uj on-Tyne. 


“THE ELECTRICIAN ” PRINTING & PUBLISHING CO. LTD. 
Salisbury-court, Fleet-street, London. 


|] 


THE ELECTRICIAN, OCTOBER 6, 1911. -o xiii 


H AR PER & BROTHERS' NEW and STANDARD WORKS on 
ELECTRICITY, ENGINEERING, &c. 


Electric Propulsion Motor Bodies and 
of Ships. | Chassis. 


Н. M. HOBART, М.1.С.Е. 44 Illustrations. H. J. BUTLER. 39 Illustrations. 
Demy 8vo. Bs. net; post free Bs. 4d. Demy 8%о. 6s. net; post free 6s. Bd. 

Explains иу the various systems of propulsion, deals with such A comprehensive work, deal ng with the construction of the entire 
Bader a Size and Power,” “ Frictional Resistance," Momentum,” | motor-car—bodywork as well as mechanism. Among the chapter 
| Gearing, “ Efficiency of Propellers,” &c., and shows that by the | headings are “ The Petrol Engine,’ ‘ Ignition,” ‘“ Transmission,” 
inclusion of electrical machinery in the equipment, a turbine-engined | ‘ Brakes,” ‘‘Gears,” * Body Design—various types," “ Upholstery,” 
ship may readily be constructed to excel the piston-eogined ship, both | “ Decoration," “ Painting, &c.," ‘‘ Wheels,” “ Tyres," and IPEA 
in economy and in manouvripg capacity. | | [Immed iately 


ELEOTRIO ARO LAMPS. By J. ZEIDLER аца J. LUSTGARTEN M.Sc LABORATOR) 
P * " ` (XN. у Y WORK | 
of the Manchester School of Technology. Illustrated. 58. net; 5s. 4d. post free. By JOHN ROBERTS, Junr. Du A MR 


ELEMENTS OF & | 
OF &KLEOTRIO TRAOTION. Ву L. W. Gant. | PRAOTICAL ELEOTRIC WIRING for Lighting Instal- 
| 


Demy 8vo. Profusely Illustrated. 58. net; 58. 4d. post free. lati 
C. KINZBRUNNER. Profusely Illustrated. 68. net; 68. 5d. post free. d Kducation Committee, Manchester, Illustrated. 58. net; Se. 4d. post free. 


THE DISEASES OF ELECTRIC MACHINERY. Ву С. OONTINUOUS-OURRENT ARMATURES. Ву C. Kız- 


KINZBRUNNBR, А.М.Т.Е.Е. Limp cloth. 18, 6d. net; 18. 8d. post free. BRUNNER, Demy svo. Profusely Illustrated. 38. 6d. пес; 38. 9d. post free 
: 4 Б ——————————————————————_  —_—— э — ч —- ө —— — ———эөэөэч»— 
ELEC R Demy 8vo. With many Illustrations and Diagrams. 
FRIC TRAINS. >, н. м. новапт, м.1.С.Е. бе с Ga. dd. c ire 


“The only text-book dealing with this important subject thoroughly—sure to become the classic on electric trains," — Electricity. 
“There is no book which will appeal so much to young engineers thirsting for knowledge concerning electric trains.” — Engineer. 


CONTINUOUS CURRENT MACHINE DESICN. Bs. е; BS. dd. post fre. 


By WILLIAM C RAM P, M.I.E.E. у Lecturer and Examiner in Electrical Design, Manchester Unteersity. 
“Particularly instructive . . . the difficulties are clearly explained . . . should be of particular help.” —Electrical Engineering. 


NER a ee 
TESTING OF ALTERNATING-OURRENT MACHINES. 
Ву О. KINZBRUNNEH, A.M.I.E.R. Illustrated, 48. 6d. uet ; 48. 10d. post free. 


QERMAN SOIENTIFIO AND TEOHNOLOGIOAL 
READER. Books I. and II. By E. OLASSEN, B.A. and J. LUSTGARTEN, 


_-.- —— ————-—--- 


ALTERNATING-OURRENT WINDINGS. By C. KiNZBRUNNER 
Demy svo. Profusely Illustrated. 38. 6d. net; За. 9d. post tree. 

ELEOTRIO TRAOTION. Бу Ковевт H. Suita, M.LE.E., &c. 
Demy 8vo. Profusely Illustruted. 98. net ; 98. Gd. post free. 

M.Sc. Orown 8vo. 98. ench net; 98. 3d. post free. STARTERS AND REGULATORS MUR, peii a Motors 

STEAM BOILERS, Engines, and Turbines, and their „ and Generators. By К. ERAUSE, — Ust muore пес: ёв. 10d. post free. 

ч . ELEOTRICITY IN MINING. Ву Srpnzy Е. Умккь, M.LI.E.E., 

ene Ву В. F. WALKER, A.M.L.C.E, Illustrated. 98. пес; 98. 5d. ! M.LMin.E. Demy Svo. Profusely Пиз d e Ba ner. оа bd. ai rus 


ALTERNATING CURRENTS : Their Theory, Generation, and "Transformation. 


By ALFRED HAY, D.Sc., М.1.Е.Е. Demy 8vo. 178 Illustrations, 307 pages. 68. net; Gs. 4d. post free. бтн THOUSAND. 


olyphase Currents—Theory of the Wattmeter—Measuring Instruments —Alternators, Traastoriners, and Induction Motors — 


CONTENTS: Theory of Single-phase and P í 
Testiag of Alternators and Teausfor ners —Theory of Induction Motors and Circle 


Rynchronous Motors and Parallel Running— Regulation of Alteruators aud Transformers | 
Diagram-— Testing of Induction Motors Induction Generators and Speed Control of Induction Motors 
* The best book ever written or published on the subject Which 10 treats.’ — Electrical Engineer. 


—Rotary Converters—siugle-phase Commutator Motors, 


ELECTRICAL ENGIN EER | NC. py E. ROS ENBERG. Demy 8vo. Profusely Illustrated. 88. 15TH THOUSAND. 


Translated by W. W. HALDANE GEE, A.M.LE.E., of the Manchester School of Technology, and C. KINZBRUNNER, А.М.Г. В.Е. 


A comprehensive Text-book for all who desire a knowledge of the chief principles of the subject. It comprises, besides the fundamental phenomena 
of the electric current, dynamos, and motors for continuous, alternating aud three- phase current, accumulators aud their apparatus, Measuring instru- 


menta, electric lighting, alternating -current engineering, and polyphase work. 
“ We have not seen any elementary book on electrical engineering which is at once so popular and ao practical as this work.” — Engineering, 


.. Майыс шины шш I aes Lee a AUT 
PLEASE WRITE FOR ANEW HARPER & BROTHERS, 45, Albemarle Street, LONDON, W. 


DESCRIPTIVE LIST TO 


— ТЕССЕСГ READY IN A FEW DAYS. 
|) | 
т. Electric Mains and 


Ask for Particulars at Distributing Systems. 


Ву J. В. DICK, B.Sc., and Е. FERNIE. 


S Í A N D 1 & Q Price 108. 6d. nett. Postage U.K. 5d., Abroad 1s. 
READY IN OCTOBER. 


A, LONDON, a 
ELECTRICAL EXHIBITION, OLYMPIA, LONDON, Aitken’s Manual » Telephone. 


of these Very fully Illustrated. By W. AITKEN, M.LE.E. 
Price 188. nett. Postage U.K, 9d., Abroad 15. 84. 


READY IN OCTOBER. 


Three Books: 


‘THE ELECTRICIAN” 
Of all Booksellers at Home and Abroad, or from n Pocket Book 
“THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd., 3: Wireman s ‘i Contractor's Handbook. 


Salisbury Court, Fleet Street, London. | 
un Compiled by A. W. ROBINSON and W. E. WARRILOW. 
Price 58. nett. Postage U.K., 4d., Abroad 64. 
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MACMILLAN'S LIST. 


Illumination: its Distri- 
bution and Measurement. 


By ALEXANDER PELHAM TROTTER, Illustrated. 
Rvo. 8s. 04. net. 

THE ILLUMINATING ENGINEER.—" Mr. Trotter has lone been identi- 
fied with the study of photometry and the scientific aspects of illumination, and in 
this боох he has been markedly successful in ¢ratting a summary of recent events 
on to an explanation of fundamental rrincirles, . The illustrations are 
throughout excellent, and, indeed, umque in a book of this kind." 


MODERN VIEWS OF ELECTRICITY. 


By Sr OLIVER LODGE, F.R.S Third Edition, revised and enlarged. 
lliustrated. Crown 8vo. 6s. 


MAGNETISM AND ELECTRICITY FOR BEGINNERS. 


By H. E. HADLEY, BSc. (Lond.). Globe Bvo. 2s. 84. 


MAGNETISM AND ELECTRICITY FOR STUDENTS. 


Ву H. E. HADLEY. Globe &vo. 65. 


ELEMENTARY LESSONS IN ELECTRICITY AND 
MAGNETISM. 


By Prof. SILVANUS P. THOMPSON, D.Sc, F.R.S. Hlustrated. Fcap. 
буо. 4:. Bd. 


Wireless Telegraphy: tts theory ind Practice. ts 


JAMES ERSKINRE-MURRAY, D.Sc., F.BR[.S.E, M.LE.E. Third Edition, Revised 
nud Enlarged. 300 pages, 190 [lustrations, Demy Вуо, Cloth. 108. 6d. net. 


[Just published, 


Wireless Teiephones and How They Work. 


By JAMES ERSKINE-MURRAY, D.Sc., F.R.S.E. ete. Second Edition, Revised, 
76 pages, with Wustrations Crown Вуо, Cloth. 18. 6d. net. 


Telephones : Their Construction, installation, Wiring, 
Operation and Maintenance, Ly W. H. RADCLIFFE and H. C, 
CUSHING, 180 pager, 125 Illustrations, Foulscap 8vo, Cloth. 48. 6d. uct, 


A Pocket-Book of Electric Lighting and 


Henting. By S. Е. WALKER. Foolscap 8vo, 415 pages, 270 Diagrams. 
78. 6d. 1. г. 


Three-Phase Transmission. A Practical Treatise on the 


Economie Conditions governing the. Transimis-ion of 


hlectrical Energy by 


Underground and Overhead Wires, By WM. BREW, MLE E. late Chief Expert 
Assistant, Dublin Corporation Electricity Бар у. 185 pages, х Hlustrations, 
ELECTRICITY AND MAGNETISM FOR BEGINNERS. Demy хуз, Cioth, 78. 6d, net. 
By F. W. SANDERSON. МА. Wita lü'ustrarions Globe 8vo. 95. 84. 


LESSONS IN ELEMENTARY PRACTICAL PHYSICS. 


By Prof. BALFOUR STEWART, FRS. and W. W. HALDANE GEE. 
Crown Bvo. lilustrated. Vol. И. Electricity and Maznetism. 75. 8d. 


THE THEORY AND PRACTICE OF ABSOLUTE 


MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 
Ву Prof. ANDREW GRAY. F.R.S Two Volumes. 


Factory Accounts: their Prinoloies and Practice. By 


EMILE GARCRE and J. M, FELES. 
Demy Svo. Cloth, ЗИ pazes, 68 net. 


Sixth Edition, Revised and Enlarged. 
[Just published, 


Alternating and Direct Current Dynamos. 


A Text.book on theie Construction for Students, Envincer-Constructors and 


Electricians-in-Charge,— By Tyson S&WELL, А.М.Г.Е.Е. 328 pages, 230 1llus- 
19: 64. Voil. 2P 95 Crown 8vo. Vol. 1. tratious. Large Crown Svo. Cloth. 7s, 64. net. 
:. 64. oi. И. arts, s. : 
ABSOLUTE MEASUREMENTS IN ELECTRICITY AND | | Elementary Electrical Calculations. лм 
MAGNETISM of Simple Engineering Mathematics. 


By T. O'CONOR SLOANE, 314 pages, 


43 lllu-trations. Crown Куд, Cloth. 98, net, 
By Prof. A. GRAY. Fcap. 8vo. 5s. 6d. 


A TREATISE ON MAGNETISM AND ELECTRICITY. 


By Prof. A. GRAY. Раг: 1. 8vo. 14:. net. 


ELECTRICAL ENGINEERING IN THEORY AND 
PRACTICE. 


Ву С. D. ASPINALL PARR. M.Sc. With 282 Illustrations. | 8vo. 12s. net. 


MACMILLAN & СО., Ltd., LONDON. 


` 


Complete Catalogue post free on application. 


London: Crosby Lockwood & Son, 
7, Staticners’ Ball Oourt, E.C., and 121a, Victoria Street, S.W. 


A GREAT NEW WORK. 
NOW EtEIADY.. 


ELECTRIC CRANES: 


Their Design, Construction and Application. 


H. H. BROUGHTON, 


A.M.LE.E, A.Am.DL E.E, А.М.1.М.Е., Whitworth Exhibitioner, Head of the Electrical Engineering Department, and Lecturer on Machine 
Design and Structures at the Municipal Technical College, Brighton. 


OVER NINE HUNDRED PAGES. MORE THAN SIX HUNDRED ILLUSTRATIONS. 


(Nearly all Original for thie Beok.) 
Nearly 100 Tables (many of special value), Folding Plates, Scale Drawings, 
Curves and Specially made Photographic Reproductions. 


Price 2 5s. пей. ву post (u.K.) 9d., abroad 1s. 8d. extra. | 
MAY BE SEEN AT OUR STAND (180) OLYMPIA. | 
"n | 

| 


Of all leading Booksellers at home and abroad, or from 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY. LTD.. 


1, 2 and 3, Salisbury Court, Fleet Street, London, England. Telephone 6363 Но вокн (2 lines). 
NEW YORK: Tt^ D. Van N trand Co., 
23 


——— JAPAN: Maruva & Co., 
Murray -atreet. _ 14, Nitonbasii Той Sanchome, Tokyo. 
Full Prospectus on application to London. 


a == 


STANDS Nos. 179, 184, 206 and 209. 


EVERYTHING ELECTRICAL 


SIEMENS BROTHERS & CO. LIMITED. 


Head Office: Apparatus Department: 


CAXTON HOUSE, WESTMINSTER, 8.№. WOOLWICH, KENT. 
Telephone: GERRARD 860. Telephone: WO-LWICH 62. 
Telegrams ; “ЗИЕМЕнЗ, LONDON," | Telegrams ; ‘ SlEmtnS, WOOLWICH," 


Works: WOOLWICH, KENT, and DALSTON. N.E. 


BRANCHES: 


BIRMINGHAM. MANCHESTER. JOHANNESBURG. SINGAPORE. CALCUTTA. SHANGHAI. RIO DE JANEIRO. 
BRISTOL. NEWCASTLE. CAPE TOWN. BANGKOK, BOMBAY. TOKYO. MEXICO. 
CARDIFF SHEFFIELD. SYONEY. _ PENANG. MADRAS. VALPARAISO. NEW YORK. 
GLASGOW. CONSTANTINOPLE. MELBOURNE. RANGOON. PEKIN. BUENOS AYRES. TORONTO. 


На 


THR гесими: OCTOBER 6, 1911. 


( BERRY TRANSFORMERS 


FOR ALL PURPOSES. 


NATURALLY AIR COOLED, AIR BLAST, 
OIL COOLED, 
AND OIL. IMMERSED WATER COOLED. 


For particulars apply to 


The BRITISH ELECTRIC TRANSFORMER C3. 


Works and Offices: HAYES, MIDDLESEX. 
Мы Telegrams: TRANSFUNDO HAYES MIDDLESEX. 


Telephones: 226 EALING and 12 HAYES (local). 


- DUPLEX COOKER 


(111" x 25" x 7”) 


D RECT i NU 


ones Gurren 


Sole Wholesale Agents: 


Messrs. GILLESPIE & BEALES, THE BERRY CONSTRUCTION CO, Ltd., 
AMBERLEY HOUGE, NORFOLK STREET, 


STRAND, W.C. CHARING CROSS HOUSER, 20a, CHARING CROSS ROAD, 
Telegrams: GILLESANDO LONDON. Telephone: №. 2881 GERRARD LONDON, М.О. 
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CAN’T FAIL 


To be interested in measuring instruments, because they are essential in every branch of the industry. 


THEREFORE go дшш to STAND 66 where every conceivable type is to be seen! 


Р\/Р\Р] T, EU OUM BL 


117, Victoria St., WESTMINSTER, S.W. MM 99 LTD, Collindale Works, HENDON, N.W. 
Telephones: 8020, 8021 VICTORIA. Telephones: 45 & 46 KINGSBURY. 
Li 


— = 02 6 ——— — — 
— ой 


` TOTAL FUNDS EXCEED £14,000,000.  cLAIMS PAID EXCEED £85,000,000. 
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ЕП SILVERTOWN Morons | 


OPEN PROTECTED, ENGLOSED VENTILATED, 
AND TOTALLY ENCLOSED TYPES. | 


EVERY MACHINE is GUARANTEED TO 
DEVELOP ITS RATED HORSE POWER 


Price List on Application. 


The India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd., 


Head Offices : 
106, CANNON ST., LONDON, Е.С. 
Works : 
SILVERTOWN, LONDON, E. 


15 B.H.P. Silvertown Compcund Wound Motor driving là in. by 1} in. 
Punching and Shearing Machine, in Shipbuildi ng Yard. 


$999999 490409 0490409904000 ee 


EVERSHED'S 
CHAIN MEGGER, 


for Resistance Measurement. 


Range: 1 to 200 billions. BRIDGE-MEGGER 


and 
| EVERSHED & VIGNOLES, L? 
В, | | ( | Е R _ Acton Lane Works, 
" CHISWICK, LONDON, W. 


Telegrams: Dorothea, London. 
Telephone: Hammersmith 221. 


Oeo 


ое © 
04990006 


$99090990909000090909096499090900964940909909049999090909494 999999459999 


Phoenix THE BRITISH 


ASSURANCE COMPANY Limiten. Č É ERICSSON MANUFACTURING CO, 


ESTABLISHED 1782, 
Head Offices: 19 & 70, LOMBARD STREET, LONDON, E.C. BYRON HOUSE, 82-85, FLEET ST., LONDON, Е.С. 


Chairman: Rt. Hon. LORD GEORGE HAMILTON, P.C., G.C S.I, 


MANUFACTURERS OF 


FIRE - LIFE - ACCIDENT . MARINE | TELEPHONE INSTRUMENTS 


Less of Profits followine Fue Workmen's ME Fidelity Guarantee, 
Ви Магу, Trustee and Executor, Etc. MATE 
Loans are granted on pen m and Life ji кз and on Freehold and SWITCHBOARD AND 


zld Prope rus 
N. 
Prospectuses and Proposal Forms may be obtained. on application to any of the OF EVERY DESCRIPTIO 
Branch Offices or Agencies, or to the Head Offices. Please apply for Catalogues and Prices, and send your Trade Card 
General Manager - - - Sir GERALD H. RYAN. with appileation. 
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CLASSIFIED TRADES’ INDEX TO ADVERTISERS 
IN " THE ELECTRICIAN” 


Advertisers are entitled to entries in this List FREE OF CHARGE according to the size and series of their Advertisements, 


Additicnal entries are made at a low charge, particulars of which will be forwarded on application to “The Publisher. 
Bold Type entries or additional matter can also be arranged for with the Publisher. 


PAGE 
Accumulator Industries, Ltd. .. | 


PAGE PAG "| PAGE 
.. 2|Dorman & Smith.. T - .. 1S|Hooper’s Telegraph & India Rubber Raworth, John E. ; oe .. 10 
Adni Electric Co. E i .. —ID.P. Battery Co... TIT .. Works ; .. 2 Reason Manufacturing Co. - .. 21 
A.E.G.Berin  .. Р .. —|Drake & Gorham s .. Supp. 221 Hudson (John) & Co.'s Successors .. 7 Reyrolle (А.) & Co. $a .. Supp. 241 
ron ‚б. Electric Company ТЕ a8: Eas London College __ Indestructible Paint Co.. 29 Robinson, Lionel.. bs .. Supp. 241 
Е Со. . .. 28 Eastern: Telegraph Co. „g India Rubber, Gutta Percha & Tele 'Sankey (Joseph) & Sons.. an Vr sees 
Aluminium Castings Co. ‘+ ++ | Eastern Extension Telegraph Co, .. 28', , graph Works Со. . 17 Siemens Brothers & Co.. 15 
Anglo-American Telegraph Co.. ' 3| Eastern & South African Telegraph Co. 28, Indo-European Telegraph Co. ws | Siemens Bros. DynamoWorks Supp. 208, 212 
Armstons Addison & Со **  "'!Edison & Swan United Electric Light Со. — Jandus Arc Lamp & Electric Co, .. — ‘Simplex Conduits Ltd. .. Sure: 213 and 26 
Aire re Ce. о. . dd Electric enu Co. нЕ ljen nkins, R. А — sir cao a ones Institute . e = 
А ee t "it ectric ntro t А ee oe Su 231 “and 1 Smit one 
сее Stevens & Son .. .. Electric & Ordnance Accessories Co.Supp.209 ‘Johnson * Phillips pP. South-Western Polytechnic Institute . — 
B. ock & Wilcox ys es .. — | Electrical Со, .. Supp. 219, 239, 246  K.D. A.G. Cable Works .. es ** (Spicer Brothers .. . А .. — 
ganan Meter Co. ++ e+ e+ 24 Electrical Engineer Institute of Corre- Ке (J)&Sons.. s+ s+ с. 24\5ешт Electric Lamp Co. 
Босе Polytechnic .. ee . 12 spondence Instruction — .. et 3 Keith (James) & Blackman .. ** 7 |Sterling Telephone & ЕЕ Co. Supp. 240 
Ботов Limited — .. .. — Electrical Power Storage Со. . Kemnitz & Uhlig. e. 7-|Strachan & Henshaw .. 
Benjemin Electric Ltd... Supr. 210| Electrical Standardising and Testing | Kirk (Wheatley), Price & Co. > 9\Sunbeam Lamp Co. : . Supp. 223 
ою .. P Institution .. Z [Lancashire Dynamo & Motor Co. Sun Electrical Co. .. - Supp. 217 
British Electric Transformer Со. 16 petes EAD dom Olympia, ДЕ К 


British Insulated & Helsby Cables "1, 32 Electrician " Printing and Е: 


H. . . Telegraph Condenser Co. iG .. 6 
; Lecksvoed (Crosby) к; Son C i s i Tudor Recumulátur Са. “Se. “enc 
| d T .. ndon or raining Colle 
p M. Ericsson Е une Co. ео Limited.. . Supp. 211 Коо Ele Firm. $ ..  2|Union Cable Co. .. i as IM 7 
Br e rometheus Co. E Elliott Brothers .. i vd T e London Electric Wire SA M .. 4 Union Electric Co. as .. Supp. 237 
Ene noon den Co. .. SuLp. 225! Everett, Edgcumbe & Co. "T T T Lorrain, } С. "s .. lOjvictoria pend ала Motor Co., i 
ritish Westinghouse Electric СА Evershed & Vienoles .. zn x n Lundberg (A. P.) *& Sons .. Supp. 235 W d (R.) & Co 
Brown & Murray ee MEN Eyre Smelting Co SUE. Macmil'ian & Со.. .. MlWeidmana, 3. з о ло 01 Supp. 240 
Burns, J о ane zl вив imann & Co.. а 223 23 Marconi 's Wireless Telegraph Со Co. .. —|Wells (А. C.) & Co. MN do 
c ..|Faraday House .. arelli (Ercole) is .. —|West Af Tel h аа T 
AU S clentific Instrument Co. _ |Felten & Guilleaume Carlswerk А.С. d Maschineníabrik Galton oe e. — Western ANA. СЕТ SE Со, .. Supp. 235 
China Furniture. & Electrical Fittings Ferranti Limited.. . Supp. 235 and 27|Mather & Platt .. is 3J|Western Telegraph Co. EH .. 28 
Manufacturers’ Association M 2 Cambrell Bros. .. 2 |Mewburn, Ellis & Pryor.. Р == 
Chloride Electrical Storage Со... 


Western Union Telegraph Co. .. 
Clarke, Chapman & Co. 


.. 39 
ee General Electric Co. Supp 207, 233 and 1i Nalder Bros. & Thompsoa .. .. 1|Westerton’s Litrary — . ne us 
Clarke, Chapman & C E 25 КЕ 2 2 (Genera Gilkes & Co. n ud — |National Telewriter Co.. Ж ; Sup pr р. 226 Weston Electrical тышса Со. 

mercial Catle ee "P oe | es .. = |North 1 ctri iarce о. 
Connolly Bros. .. T vs © о се е ndon S PAC rare oes 
Cromr ton & Со... е e. Supr. 238 


$игр. 245 and 24 
.. . =~ Supp. 244 Wheatley Kirk, Price & Co. 9 
Cryselco Ltd. Сил (Charles) & Co. ER 


ee ee ee 
Dasnicres, V. 


Whittaker & Co. iv ы 12 
< ; А. З A $ 
t at Griffiths Bros & Co. Pre ME ads; 


- . . e 6 t .. 10 
s ^ "Pus QE Eme no Lo OU ерме бета T on [MS E 
Davey, Paxman & Co. .. З oo | Harper & Brothers s $3 de 13/720 : "s os Wirein (Henry) & Со. .. .. Supp. 24 
Demuth Bros. . E 2; .. -—|Hart Accumulator Co. 4 rais ые Office . HU Fus oi Willcox (W. H.) & Co. .. а . 3 
Dennis (W. F.) & Co. .. 1 Henley’s (W. T.) Telegraph Works Co. 1 aman; E! rey Liao "US Pp. 22 Withers(J. S) & € S eona i^ .. 10 
Dick, Кат & Co.. $a ee |} SilHoran & Wardrop is ., —|Pope’s Electric Lamp Со, .. Supp. <2?) Wolf, m .. — 
Direct United States C e Со... x 3 Hemorclar Machines... ws .. — quiske (C. F.) & Co. .. x .. — Woodhouse "Steel Casing Co. 


Agents (Electrical) 
Dennis (W. Е.) & Co., Altert Buildings, 49, Queen Victoria-street. London EX. 


— M Are Lamps 


PAGE 
1 British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
London, W.C. Offices and Works: Trafford-park, Manchester.... Inset in Supp. 
Acents for Felten and Guilleaume Cariswerk A.G.. Mulheim-on-Rhine Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. „Supp. 
Jenkins, R., ‚57 BIOL sgate, Londcn, E.C. ооо оо ооо ооо во оооо 0000000 -— General Electric Co., €7, Queen Victoria-st., London, Cc VEN Supp. 217, 223 and 11 
Acent for Jeseph Sankev & Sons " Johns: n & Phillips, 14, Union-ccurt, Old Broad-street, London; and Charlton, 
King (Alan S.) & Co., 28, Victcria-street, Westminster, London, S.W...... кагар 20 Ken ananena Supp. 231 and 1 
ean E The Eyre Smelting Co. en. road, London, N.W Union. Electric Со.. Park- street, South wark, London, CH Jp e... Supp. 23 
«fi , , А ооо ооо оо ооо — 
Agents for-Messts. Coronliy Brothers Auctioneers and Valuers (Mechanical) 
Tedd, R. R., 234, Birktcck Bank Chambers, High Holborn, London, W.C. .... 1 
Agerts for Felten & Gvilleaume G 


Wheatley Kirk, Price & Co., 46, Watling-street, London, E.C., and Manchester 


ariswerk A.G., Mulheim-on-Rhine and Newcastle-on-Tyne €*0906909e64$069929e«009*090900€0609*809060002299*90909099090 9 
Accessories | P etie Ekctlod ща бо а duscdon Manchenterg and 991 Viclor 
Beniamin Electric Limited, 117, Victoria-street, London, 5.№,.......... Supp. 210 street, SW, cesse cus vitu Dod ui cx рк уу ices. 24 
British Westirerouse Electne & Mig. Co. Registered Осе: 2, iwortolk-strect, D.P, Battery Co., Bakewel, Derbyshire... +ccccccecccccncccecceccececccs = 
Lercon, W.C. ; Ссс ard Werks: Trafiord-park, Marchester. ... Inset in Supp Ejec. Pcwer Stcrage Co., 4, Gt. Winchester-st., E.C., and Millwall, E., London 32 
E i & Ordnance Bm ories Co., Che dp di Aston, Birmingham. En 253 Hart Accumulater Co., Marshgate- lene, Stratfcrd, ПЕ Е я 4 
x. otademasn & Co. Farrinedor-eroad, ШОпЧдоп.................... upp i | T 2 D оп, Kent 
Reyrolle (A.) & Co., Hebburn-on-Tyne ............. ево сир 241 окоп & Бон 14, Uricr-ccurt, Oid Broad- а. о 231 and 1 
Accumuiators (sce also BATTERIES) Siemens Brothers & Co., Caxton House, Westminster, Loncon, S.W., .......... 19 
Accumulator Industries, Ltd., 4, White-street, Mocrfields, London, Е.С....... .. 2| Battery Zines (Ncn-Encrusting) | І 
Chictide Electrical Stcrage Co., 'Clifton Jurctien, Manchester ; and 39, Victoria- Eyre Smelting Co., Tonbridre. Kent ......... (vam aa Eee PURA FREE FERT. Supp. 25 
О и. СОРОТ ТУ Siemens Brothers & Co., Caxton Hcuse, Westminster, London, 5.№........... 15 
D.P. Battery Co., Bakewell, Derbyshire... cc. c cece neces вовововоочевьеооое — Belting 
Eiec. Power Storage Co., 4, Gt. Wincnester-street, E.C., and i Miliwail E. London 32 Willcox (W. Н.) & Co., 23, 34 and 26, Scuthwark-st, London..... eee. 3 
General Electric Co.. 67, Queen Victona-st., London, ЕС ае Ѕирр. 207, 233 and 11 Boilers (Water-Tube) 
Asie S Co., Marshgate-lane, Stratford, London, Bade eec eR V .. 4 и Clarke, Chapman & Со Catesk eac-on-Tyte ; and 50, Fenchurch-st., London,E.C. 27 
x cooks 
British Thamson-Houston Co., Rurty (Eneland), ard Branches ........ Supp. 225 т; ; : » 
Cromy ton & Co., Sali.tury House, Lendon- DE Ges 9 Chel motor ore EC 238 бром з Ltrary, 43, Knightsbridge, Lo: don, БМ... кааны кн кз 
Elec. Censtruction Co., Wolverhamr tcn, ё Dashwceca House, New Broad-st..E.G. 7 | | 
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yt 1 Me p dá e 9€ *«9*2920820«€692069*98299982*2924649*525060920602929220925^«025269u8u.2.2.929909.,99209$9,9999*s2999 
Ammeters VOU BEI Стстпрісп & Co., Salisbury Howse, Lendon-wall, E.C. ; & Chelmsfcrd.. „ Supr. 5 
Crom? ton & Co., Salis bury House, London-w kt ЕС Pod iclmsford...s. „Surp. 238 Cable Covering Machinery Co., Cheston- read, Aston, Birmingham. „Supp. 
Eliott Brothers, Century Works, Lewisham ИНО SA 
Everett, Eds cumbe & Co., 117,Victcria-street, Westminster, S.W., ard Collindale Johnson & Phillips, 14, Union-court, Old Broad-st., кашы, апд ee е | 
Werks, Heron NW osos a а ecb Whee a e Vee О а ае аа ае eee upr 
Everziceé & Viercles, Асёст.- апе Works, Chiswick, Londen, /............... 17 | Cables (Artificial) 
Jel.ricn & Fi uübrs, 14, Uricr-ccu:t, Cid Bicac-st., Ler.don, ага Charlton, Kent Telegraph Ccndenser Co., Vavxhall-street, Kennington Ova!. Lordon, SE....... 6 
Sp edd au c UE «31 and 1 | Cable Supplies 
посв а НОА DCN ME British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpcol......-- 1.32 
aie ue ME t v E ter, Leraon, SW. з. 2-44 545 E Co je Vd o EAR road, London, М.С. .... Supp. 219, 239, "m 
3 epos А Ea: ^ T UAE c elten ul'lcaume, Carlswer Mulheim-on-Rhine „еее nt 
ла та eae Henley’s (W. T.) Telecraph Werks Co., Blcm.field-street s Wal, London, 
White Electrical Instumer.t Co, 2 and 4, Gloucester-street, Clerkenwell, Е.С. 10 ЕС МЕНО Са Acre rd ме а и 1 
Anti-Friction Metals Hooper's Tele graph & Indiarubber Werks, 31, Lombard-street, London, E.C...+- 2. 
Eyre Smeltine Co., Tontridee, Kent „лье eee dibus 25 мо acu E Nu ae ard Teleeraph Works Со, Silvertown, comes Ker : 17 
Anti-Fouling Compositions Johnsen Лу, rion-court, Old Bread-st., Lcndon, and bs а | 
Indestructible Paint Company, King’s House, King-street, London, Е.С......... 29 London Elcc'ric Wire Co., Playhcuse-yard, Golden-lane, London, Е.С.......... à 
Antimonial Lead Siemens Brothers & Co.. Caxten Hcuse. Westminster. London, SMS uaa ess t 
Pass (C. ) & Scn, B« dminster Степе Works, Bristol. ооо ооо ооо сос ово оо тео о 6 Urmon Cabiel Co. 2d Ел, е Wharf-ro ad, London, N. SO cove Woes CURR Sewer vovv E E ETA E аже 1 
Аге Lamp Couplings, Winches, &c. C M Eicctnc Co., Norfolk Hcvse, Victcria Embankment, W.C. ...... Supr. 235 
london Electric Firm. Croydon, ооо оо ооо ооо оо фе оо ооо 2 ar ons 
Noat Westerns El etel Ат: nce Co., Darlin auton, со. Durham. wees Supp. 244 
Asbestos 


Wilicc x (W, Н.) & Co., 23, 34 & 36, Southwark-ct., London, SE, .,..,......... 
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IRON-CASED 


SOCKETS PLUGS 6 


ED q b 


For Collieries, Workshops, &c. 


Sizes up to 200 ampe. 500 volts. 


12 amp. Socket and Piug with Earthing Pin. 


SEND FOR LIST. 


DORMAN 
& 
SMITH, 


(Head Office & Works) 


Ordsal Electrical 
Works, 


SALFORD. 
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Classified Index to Electrical Trades—Continued. 


Carbon Filament Lamps PAGE 
Siemens Brothers Dynamo Works, Tyssen-st, Dalston, London, N.E. Supp. 208, 212 


Ceiling Fans 
Marelli (Ercole) & Co., 26, Garlick-hill, Queen Victoria-street, London, Е.С. .... — 


Cells 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. .. .. 


Circuit Breakers 
Crompton & Co., Salisbury House, London-wall, Е.С. ; & Chelmsford .... Supp. 233 
Dorman & Smith (Head Office and Works), Ordsal Electrical Works. Salford .. 19 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. .Supp. #09 
Ellison ‘George), Victoria Works, 17 and 18, Warstone-lane, Birmingham...... 5 
Reyrolle (А.) & Со., Hebburn-on-Tyne..... viuda dos das a ооо. ss Ирр. 241 


СО, Recorders 
Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England .. — 


Condensers (Electrical) 
Telegraph Condenser Co., Vauxhall-street, Kennington Oval, London, SE. .... 6 


Conduits and Accessories 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool...... 1, 32 
Crompton & Co., Salisbury House, London-wall, E.C. & Chelmsford ....Supp. 238 
General Electric Co, 67, Queen Victoria-street, London. Е.С. Supp. 207, 223 and 11 
Johnson & Philips, 14, Union-court, Old Broad-st., London. and Charlton, Kent 
Supp. 231 Айч 


жаре . 19 


Siemens Brothers & Co., Caxton House. Westminster. London. S.W. ............ 

Simplex Conduits Ltd.. Garrison-lane. Birmingham; and London,.. Supp. 213 and 26 

Sun Electrical Co., 118-120, Charinz Cross-road, London, М........... Supp. 217 
Controllers 


Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham .. Supp. 209 


Cooking Apparatus 
Berry Construction Co., 29a, Charine Cross-road. London, М.С................ 16 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham Supp. 209 
General Electric Co., 67, Queen Victoria-st., London, Е.С... Supp. 207, 233 and 1! 
Siemens Brothers Dynamo Works, 39, Upper Thames-st., London, Е.С. Supp. 208, 212 
Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London.. Supp. 213 and 26 


Cut-Outs 
Dorman & Smith (Head Office «nd Werks) Ordral Electrical Werks, Salfcrd.... 19 
Reason Manufacturing Co., Le wes-road, Brighton ............ "T . 21 
Reyrolle (А.) & Co., Hetturn-on-Tyne ...................... uua AA Supp. 241 


Dynamo Manufacturers 
British Westingho use Electric & Mfg. Со. Registered Office: 2, Norfolk-street. 
London, W.C.; Offices and Works: Traffcrd-park, Manchester ..Jnsef in Supp. 
Clarke, Charman & Co., Cateskead-on-Tyne, and 50, Fenchurch-st., London. Е.С. 27 
Crompton & Co., Salistury Hcuse, Lendon-wall, E.C. ; & Chelmsford...... Supp. 238 
Etec. Construction Co., Wolverhampton, & Dashwood House, New Broad-st., E.C. 7 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham .. PAD. D 


Electrical Co., 122-124, Charing Cross-road, London, W.C..... Supp. 219, 23 
Electromotors Limited, Openshaw, Manchester ...................... Supp. 211 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E..... 17 


Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 
Supp. 231 and 


Mather & Platt, Park Works, Manchester ....cccccces cece Ji pees RECS doa Eo 


British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpcol ...... 1, 32 
British L. M. Ericescn Manufacturing Co., Byrcn House, 82-85, Fleet-street, 

_. London, E.C., and Bees ton, near Nottingham .. зи е оное жж, | 
siemens Brothers & Co., Caxton House, Westminster, London, SW. .......... 15 


Siemers Brothers & Co., Caxton House, Westminster, Lendon, S.W. ...... e.s.. 19 | 


eso. 5ирр. 225 


British Thomson-Houston Co., Rugby (Ensland). and Branches .... 
„...5ирр. 238 


Crompton & Co., Salis фигу House, London-wall, E.C. ; & Chelmsford 


Electric Light Contractors 
British Thomson-Houston Co., Rugby (England), and Branches ........ Supp. 225 
erompton & Co., Salisbury House, London-wall. Е.С & Chelmsford...... Supp. 238 
Orik? & Gorham, 65, Victoria-st., London, SW. ; Manchester & Glasgow Supp. 221 
Elec. Construction Co., Wolverhampton, & Dashwood House, New Broad-st.,E.C. 7 
Elec. Power Storage Co., 4, Gt. Winchester-st., E.C., and Millwall, E, London 32 
Henley's (W. T.) Teieeraph Works Co., B'omfield-st., London-wall, London, 
E.C. and North Woolwich: ара о rad ei ea don we 1 
India Rubber. Gutta Percha & Telerraph Works Co., Silvertown, London, E..... 17 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 
А dou Supp. 231 and 1 
Vickers, Limited, Sheffield ; and 28, Victoria-street, London, SW. ......5ирр. 209 


Electric Ligh 


| 


Elcetric Lighting and Tramway Supplies | PACR 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Lívetpoui........1, 32 
British Thomson-Houston Co., Rugby (England) and Branches ....... ... Supp. 225 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, Е.С............... 5 
White (J.G.) & Co.,9,Cloak-lane,Cannon-street,London, Е.С. „еее оон ~ 


Electric Radiators 
Siemens Brothers Dynamo Works, Tyssen-st, Dalston, London, N.E...Supp. 208, 212 


Electric Mining Machinery 


British Thomson-Houston Co., Rugby (England), and Branches .......... Supp. 225 
Crompton & Co., Salisbury House, London-wall, Е.С. ; and Chelmsford .. Supp. 238 
Mather & Platt, Park Works, Manchester.. еее оо eene tnn 3 
Reyrolle (А.) & Co., Нерошт-оп-Тупе......................666666 6 SUPP. 241 


Electricians (Manufacturing) 


Berry Construction Co., 29a, Charing Cross-road, London, W.C ...... Sree Ko 
British Electric Transformer Co. orks and Offices: Hayes, Middlesex...... 1 6 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool .... 1, 32 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, E.C., and Beeston, near Nottingham ......... m d ate sion id 
Dorman & Smith (Head Office and Works) Ordsal Electrical Works, Salford. 19 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham.. Supp. 209 
Ferranti Limited, Hollinwood, Lancs .............. 6...6... .. Supp. 235 and 27 
Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London, 
E.C., and North Woolwich ооо ооо ооо ооо бо ооо ооо о ооо оо ро о ео 0 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London,E..... 1? 
Johnson & Phillips, 14, Union-court, Old Broad-st., Lor.don, and Charlton, Kent. 


Supp. 231 and 1 
Reyrolle (A.) & Co., Hebburn- on-Tyne озөоозөзөзөөз өө о ово - Supp. E 


Siemens Brothers & Co., Caxton House, Westminster, London, S.W. анна 


Electrical Porcelain 
China Furniture & Electrical Fittings Manufacturers’ Asscciation (J. Macintyra 
& Co., Ltd. р Gaskell & Grocott; Bullers (Limited), Bryn, Sedgley, Staffs.. 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. .Supp 209 


Enamel | 
Griffiths Bros. & Co., Macks-road, Bermondsey, London, $.Е................. 7 
Indestructible Paint Co., Kings House, King-street, London, E.C. оооооёооооовее «9 


Engine Packing 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E..... 17 
Willcox (W.H.) & Co.,23, 34 and 26, Southwark-st, London ..ccsscccccessesee§ d 


Engines 
Clarke, Charman & Co., Gateshead-on-Tyne, and 50, Ferichurch-street, London. 27 


Engineers and Contractors. 


British Thomson-Houston Co., Rugby (England), and Branches .,...... Supp. 225 
British Westinghouse Electric & Míg. Co. Registered Office: 2, Norfolk-street. 
London, W.C. 3 Offices and Works: Trafford-park, Manchester ..Jnseé in Supp, 
Chloride Electrical Storage Co., Clifton Junction, Manchester, and 39, Victoria- 
street SW, occ И бакка WE PNE 24 
Clarke, Chapman & Co., Gateshead-on-Tyne, and 50, Fenchurchest., London, Е.С. 27 
Crompton & Co., Salisbury House, London-wall, E.C. ; & Chelmsford .... Supp. 238 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, Е.С............... 5 
Elec. Construction Co., Wolverhampton, & Dashwocd House, New Broad-st.,E.C. 7 
Elec. Power Storage Co., 4, Gt. Winchester-street, E.C., and Millwall, E., London 32 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ..Supp. 209 
Electromotors Limited, Openshaw, Manchester ...................... Supp. 211 
General Electric Co., 67, Queen Victoria-street, London. Е.С. Supp. 207, 233 and li 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London,E..... 17 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 
Supp. 231 and J 


Parsons (C. А.) & Co., Heaton Works, Newcastle-upon-Tyne............ es 6 
Reason Manufacturing Co., Lewes-road, Brighton .......... E . 21 
Siemens Brothers & Co., Caxton House, Westminster, London, SW. .......... 15 
Siemens Brothers Dynamo Works, Caxton House, Westminster, S. W.. .SSupp. 208, 212 
Vickers Limited, Sheffield 3 and 28, Victoria-street, London. S.W. .... Supp. 209 


White (J. G.) & Co., 9, Cloak-lane, Cannon-street, London, Е.С. ..........., — 


Engineers’ Stores 
Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-st, London, ...,............. 3 


' Exhibition 
Electrical Exhibiticn, 1911, Olympia, Lerden ......... eese eo t 


Fans 
British Thomson-Houston Co., Rugby (Ergland,) and Branches ........ Supp. 225 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
London, W.C. 3 Offices and Works: Trafford-park, Manchester ..Jnsct tn Supp, 
Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, 
London. E.C. эозе ве ооо о э е ө о ео «оез о о» о еэ о еэ осоо зоо ооо ооо э о ьо — 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. ..Supp. 209 
Electrical Co., 122-124, Charing Cross-road, London, W.C. .... Supp. 219, 239, 246 
General Electric Co., 67, Queen Victoria-st., London, E.C. .... Supp. 297, 233 and 11 
Marelli (Ercole) & Co., 26, Garlick-hill, Queen Victoria-street, London, E.C..... — 
Simplex Conduits Ltd., Garrison-lane, Birmingham 3 & London.. Supp. 213 and 26 
Sun Electrical Co., 118-120, Charing Cross-road, London, W.C. .... * Supp. 217 
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D gem That Interest 


which the bigger men in the industry take in reading “ THe ELECTRICIAN " 


magnifies the value of its advertising space. The editorial policy ot 


“THE ELECTRICIAN ” ensures the gvadity of its circulation. The articles | 
discuss subjects of interest to heads of firms and heads of departments. 
Lhey are the men who have the buying power for themselves and for their 

businesses. If you would reach those who actually specify or influence the pur- | 


chase of all electrical plant, apparatus, machinery and supplies—use the pages or 


“THE ELECTRICIAN” 


| " | | | | 
| Just as this announcement attracted your attention-—so will your advertisement | 
| attract the attention of others. Enquire STAND 180, Olympia, London, for rates | 
| | 
3 u | 
| | Written and designed by Greenly, of Marcus Heber Smith, тт Jy 20е Street, London, Е.С. Correspondence Invited. 
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THE REASON MANUFACTURING CO., LTD. 


Telegrams: 
REASON BRIGHTON. 


ARC LAMPS, 
DEMAND INDICATORS, 
FUSE BOXES, 


Lewes Road, BRIGHTON. 


SPECIALITIES : 
ELECTROLYTIC METERS, 
SLOT METERS, 

TIME SWITCHES, 


Telephone: 
| 936 POST OFFICE. 


ann STREET LIGHTING FITTINGS. 


— —— —— —— — —— 


Classified Index to Electrical Trades—Continued. 


Fibre PAGE 
Burns, J., 189, Central-street, London, Е.С.......... НИИ 
Spicer Brothers, 19, New Bridge-street, London, Е.С............. 6... 


Fittings for Electric Light 


Beriamin Electric Limited, 117, Victoria-street, London. SW........... Supp. 210 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........ 1, 32 
Dorman & Smith, (Head Office and Works), Ordsal Electrical Works, Salford.... 19 
Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, 
London ЕС; viue ad kon doa id о a eee PM: — 
Falk. Stideimann & Co., Farringdon-road, Шопдоп.................... Supp. 2 
General Electric Co., 671, Queen Victoria-st., London, E.C..... Supp. 207, 233 and 11 


Johnson & РыШрз, 14, Union-court, Old Broad-st., London, and Charlton, Kent 
Surp. 23l and 1 

Lundbere (А. P.) & Sons, Pioneer Electrical Works, 477-487, Liverpool--oad, 

г ВОО а Ga bee aw oa ees Supp. 235 
Reason Manufacturing Co., Lewes-road, Brighton ............ ERU I rere ges 21 
S:emens Brothers Dynamo Works, Tyssen-st. Dalston, London, М.Е. .. Supp. 208, 212 

Simplex Conduits Ltd., Garrison-lane, Birmingham } & London ..Supp. 213 and 26 

Sun Electrical Co., 118-120, Charing Cross-road, London, W.C. ........ Supp. 217 


Fuses and Fuse Boxes 


Dorman & Smith (Head Office and Works) Ordsal Electrical Works, Salford.... 19 
Reason Manufacturing Co., Lewes-road, ВпЕһїЇоп.........................‚ 2l 
Reyrolle (А.) & Co., НеЬЬигп-оп-Тупе.........................5.... Supp. 241 


Siemens Brothers Dynamo Works, 39, Upper Thames-st.,London,E.C. Supp. 212, 208 
Simplex Conduits Ltd., Garrison-lane, Birmingham 4 & London ..Supp. 213 and 26 


British Westinehouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
London, М.С. р Ошсез and Works: Trafford-park, Manchester... .[nset in Supp 


Generating Plant 
Clarke, Chapman & Co., Gateshead-on-Tvne, and 50. Fenchurch-st.. London,E.C. 27 
Crompton & Co., Salisbury House, London-wall, E.C., & Chelmsford ....5ирр. 238 
Electric & Ordnance Accessories Co., Cheston-rd, Aston, Birmingham...... Supp 209 
Felten & Guilleaume Carlswerk A.-G., Mulheim-on-Rhine .................. 1 
Mather & Piatt, Park Works, Marichésteroc«secce sey nies eye орет е 3 
Vickers Limited, Sherkeld ; ard 28, Victoria-street, London, S.W. ...... Supp. 209 


Glassware (Holophane, Etched, and Bead Shades) 
Siemens Brothers Dynamo Works, Tyssen-st, Dalston, London, N.E...Supp. 208, 212 


Globes and Shades 
Drake & Gorham, 66, Victoria-st., London, S.W. ; Manchester & Glasgow. . Supp. 22] 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 

Supp. 231 and 1 
Simplex Conduits Ltd., Garrison-lane, Birmingham 4 & London .. Supp. 177 and 26 


Heating Apparatus 
Berry Construction Co., 294, Charing Cross-road, London, W.C..... l6 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham.. Supp. 209 
General Electric Co., 67, Queen Victoria-st., London, E.C.......Supp. 207, 233 and 11 
Siemens Brothers Dynamo Works, 39, Upper Thames-st., London, E.C. . . Supp. 208, 212 
Simplex Conduits Ltd., Garrison-lane, Birmingham } and London ..Supp. 213 and 26 


India Rubber 


хо ооо SE SE E E E 


India Rubber, Gutta Percha & Teleerarh Works Co.. Silvertown, London, E..... 17 
Willcox (W. H.) & Co., 23, 34 and 3o, South wark-st., London 0660090900959 оо ев 3 
Indicators 
Reason Manufacturing Co., Lewes-road, Brighton.......... eeenee EE EEEE EEE) 21 
Siemens Brothers & Co., Caxton House. Westminster, London, SW. .......... 15 
Induction Coils 
' Siemens Brothers & Co., Caxton House, Westminster, London, S.W. ........ ге. 15 
astruments | 
Bastian Meter Co, Kentish Town, London N.W. ............. bu NRI ie ЧЗ 24 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........ 1, 32 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, E.C., and Noltinehatrisoe. bs er 658 ERN Yd es PUE rin 


Crom; ton & Co., Salisbury House, London-wall,E.C.3 & Chelmstord...... Supr. 238 
Elliott Brothers, Century Works, Lewisham, London, 5$.Е,................. è 
Everett, Edrcurmibe & Co., 117, Victoria-street, Westminster, S. W. and Collindale 
Works, Hendon, М а а ERE eri ek CA du ed ted é 
Evershed & Vienoles, Acton Lane Works, Chiswick, London: W. ........... . 17 
erranti Limited, Hollinwood, Lancs: „ооа оньо сола Supp. 235 and 27 
Gamtrell Bros., Durham House, Nerth-side, Clapham Common, London, S.W... 6 
General Electric Co , 67, Queen Victoria-st., London, E.C....... Supp. 207. 233 and 11 
India Rubber, Gutta Percha and Telegraph Worxs Co., Silvertown, London, 1? 


Sup;. 231 and 
Nalder Bros. & Thompson, 34, Queen-street, Cheapside, Lon don, E.C........... 
Paul, R.W., Newton Avenue Works, New Southgate, London, М. ........ 


| 
3 | 


Instruments—con/inued 


PAGE 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. .......... 15 
Union Electric Co., Park-street, Southwark, London, S.E. ............ Supp. 237 


Weston Electrical Instrument Co., Audrey House, Ely-place, E.C. Supp. 245 and 24 


White Electrical Instrument Co., 2 and 4, Gloucester-street, Clerkenwell, E.C. 10 
insulating Material 
Burns, J., 189, Central-street, London, Е.С. c.cccscvcccvceseccsccvcsecesee D 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. .Supp. 209 
Indestructible Paint Co., King's House, King-street, London, E.C........ бен “29 
India Rubber, Gutta Percha & Teleeraph Works Co., Silvertown, London, E..... 17 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. ......... . 15 
Spicer Brothers, 19, New Bridge-street, London, Е.С.............. . — 
Weidmann, H., Rapperswil, Switzerland .......... eco өөө ‚вә ө» ооо» DMDD. 240 
insulators 


British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ......1, 32 
China Furniture & Electrical Fittings Manufacturers’ Association (J. Macintyre 
& Co., Ltd. 4 Gaskell & Grocott; Bullers Limited), Bryn, Sedgley, Staffs. .. 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham..Supp. 209 
Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London 
E.C., and North Woolwich ........... Vott sud. eases wd es — M 
India Rubber. Gutta Percha & Telegraph Works Co., Silvertown, London, E..... 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, & Charlton, Kent 
Supp. 231 and : 
1 


Siemens Brothers & Co., Caxton House, Westminser, London, SW. .......... 
insurance 

Phoenix Assurance Co., 19 and 70 Lombard-street, London, Е.С. ..........., 17 
Lamps 


Accumulator Industries, Ltd., 4, White-street, Moorfields, London, E.C......... 2 
Brimsdown Lamp Works, Kingsway House, Kingsway, М№.С. ................ 8 
British Thomson-Houston Co., И (England). and Branches..,........ Supp. 225 
British Westinghou:e Electric & Míg. Co. Registered Office: 2, Norfolk-street, 
London, W.C. Offices and Works: Trafford-park, Manchester ....Juset in Supp, 
Crompton & Co., Salisbury House, London-wall, Е.С. ; & Chelmsford ....Supp. 238 
Cryselco Limited. Kempton Works, Ведїогд.......................... Supp. 242 
Drake & Gorham.66,Victoria-st., London, S.W. ; Manchester & Glasgow.. Supp. 221 
Edison & Swan United Electric Light Co., 36 and 37, Queen-street, Cheapside, 


London, Е.С. ооо ооо оо өө Фо е ө ө о ® а ө ө ө ө ө ө ө о ово ооо воесооооеосоеа е . pn 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham .. Supp. 209 
Electrical Co., 122-124, Charing Cross-road, London, W.C....... Supp. 219, 239, 246 
Falk, Stadelmann & Co.. Farringdon-road. London........ Е Supp. 223 


General Electric Co., 67, Queen Victoria-st., London, Е.С. .... Supp. 297, 233 and 11 
Johnson & Phillips (Arc), 14, Union-ct., Old Broad-st., Lond., & Charlton, Kent 
Supp. 231 and 1 
Pope's Electric Lamp Co., Hythe-road, Willesden, London, №. ...... Supp 227 
Reason Manufacturing Co., Lewes-road, Brighton ...... а. 21 
Siemens Brothers Dynamo \/огк$, Туззеп-5{гее*, Dalston, London, М.Е. Supp. 203, 212. 
Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London.. Supp. 213 and 26 


Sunbeam Lamp Co.. Park-road, Gateshead-on-Tyne .......,.......... Supp. 228 

Union Electric Co., Park-street, Southwark, London, S.E........... „,..5ирр. 237 
Library | 

Westerton’s Library, 43, Knightsbridge, London, S.W. ...ccccsecscsecsesscce — 


Library (Technical Circulating) 
Lewis, Н. K., 136, Gower-street, London, W.C. (List on request.) ...... eee 


Lightning Conductors 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, & Charlton. Kent 


Sui pr. 231 and 1 
Lubricants 
' Willcox (W. Н.) & Co., 23, 34 & 36, Southwark-st, London, SE. ,............. 3 


Magnets (Permanent) | 
Dennis (W. Е.) & Co., 49, Queen Victoria-street, London, Е.С. .... 


Manganesite (Jointing) 
Hudson (John) & Co. s Successors, Mansell-street, London, Е...............6. 7 


Metal Filament Lamps 
Brimsdown Lamp Works, Kingsway House, Kingsway. М.С. а.а... 8 
British Thomson-Houston Co., Rugby (England), and Branches......... Supp. 225 
British Westinghouse Electric & Mfg. Co. Registered Omice: 2, Norfolk-street, 
London, М.С. р Offices and Works: Trafford-park, Manchester ../nset in Supp. 
Cryselco Limited, Kempton Works, Вебїогд.......................... Supp. 242 
Drake & Gorham, 66, Victoria-st., London, S.W. ; Manchester & Glasgow 221 
Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, 
London, E.C. ..... velas КОКК ЛКК EE E Ee da VeL vr ad a 8 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ..Supp. 20 
Electrical Co., 122-124, Charing Cross-road, London, W.C..... Supp. 219, 239, 246 
Falk. Stadelmann & Co., Farringdon-road, London Supp. 223 
General Electric Co., 67, Queen Victoria-st., London, E.C. .... Supp. 207, 233 and 11 
Pope's Electric Lamp Co., Hythe-road, Willesden, London, N.W.......Supp. 227 
Siemens Brothers Dynamo Works, Tyssen-street, Dalston, London, N. Supp. 203, 212 
Simplex Conduits Ltd., Garrison-lane, Birmingham; and London. .Supp. 213 and 26 
Sunbeam Lamp Co., Parx-road, Саїезһезф-оп-Тупе.................. Supp. 228 
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Classified Index to Electrical Trades—Continued. 


Metal Filament Lamps (‘‘ Tantalum '' and ‘‘ Onewatt’’) 


Siemens Brothers Dynamo Works, Tyssen-street, Dalston, London, N.E. Supp. 20°; 512 
Metals (Anti-Friction) 


Meters (Electricity) 


Bastian Meter Co., Kentish Town, London, М.М... 24 
British Thomson- Houston Co., Rugby (England), and Branches . ..Su Er. 2:5 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Noríclicstret, 

London, W.C.; Offices and Works: Trafford-park, Manchester .... Inset in Supp. 
Ferranti Limited, Hollinwood, [1әапс3......,...............›. 


Supp. 235 and 27 
Johnson & Phillips, 14, Шоо Old Broad-st., Londory & Charlton, Kent 


Supp. 231 and 1 

Reason Manufacturing Co., Lewes-road, Brighton ......ccccscccccvccsece 1 

Simplex Conduits Ltd., Garrison- -Jane, Birmingham 3 and London. . Supp. 213 and 26 
Microphones 


British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, E.C., and Beeston, near Nottingham.... А 


Motors (Electric) 


British Thomson-Houstor Co., Rugby (England), and Branches ........Supp. 225 
British Westinghouse Electric & Mig. Co. Registered Office: 2, Norfolk-street, 
London, W.C.; Offices and Works: Trafford-park, Manchester ....J set in Subp. 
Crompton & Co., "Salisbury House, London-wall, E.C. ; & Chelmsford .... Supp. 238 
Dick, Kerr & Co., Atchurch-yard, Cannon-street, London. E.C. $ 


Electric Construction Co., Wolverhampton, and Dashwood House, "New Broad- 
street, 


ооо ооо оо ооо ооо eed 


о рае CR Ra Be AEN 7 
Electrical Co.. 122-124, Charing Cross-road, London, WC. Supp. 219. 239, 246 
Electric & Ordnance Accessories Co., Cheston- road, Aston, Birmingham Supp. 209 
Electromotors Limited, Openshaw, Manchester а... Supp. 211 
Felten & Guilleaume Carlswerk A.-G., Mulheim-on-Rhine .................. 1 
General Electric Co., 67, Queen Victoriasst., London, 


E.C „ Supp. 207, 233 and 11. 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, 


E... AZ 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, & Charlton, Kent 
Supp. 231 and 1 
Lancashire Dynamo & Motor Co., Trafford Park, Manchester 


Bach bua a acid Su рр. — 
Marein (Ercole) & Co., 26, Garlick: hill, Queen Victoria-street, London, E.C.. — 
Mather & Platt, Park "Works, Manchester а о а ааа 3 
Siemens Brothers DynamoWorks, Caxton и S.W. SUP: 208, 214 
Union Electric Co.. Park-street, Southwark, London, S.E. . Supp. 227 
Vickers Limited, Sheffield ; and 28, Victoria-street, London, `5. Ме. Su p. 209 
Victoria Dynamo & Motor 'Сө;, Сгауеп House, Kingsway, London, W.C...... с 

Moter Starters 

' Electric Control Ltd., 177, Reidestreet, Bridgeton, Glaspow о... 11 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ..Зирр. 209 
Ellison (George), Victoria Works, 17 and 18, Warstone-lane, Birminghain...... 5 
Reyrolle (A.) & Co.. Hebburn-on-Tyne „ие ооо ооо оон SMEp. 241 

Non-Conducting Composition 


Willcox (W. Н.) & Co., 23, 34 & 36, Southwark-st, London, S. E. 
Non-Ercrusting Zir.cs 

Eyre Smelting Co., Tontridee, Kent i... lisse tht 25 

Siemens Brothers & Co., Caxton Hcuse, Westmirster, London, S.W 
Non-Magnetisable Watches 


Smith (S.) & Son, 9, Strand, London, W.C. ERN REST 23 
Oil Cans 


Kaye ( Јо.) & Scns, Lock Works, Leeds, and 93, High Holborn ..............,. 24 
Willcox (W. H.) & Co., 23, 34 & 36, South wark-st, London, S.E.. ооосоьосооьооооо ое 
ОИ Cisterns 


Willcox (W. Н.) & Co., 23, 34 & 36, Southwark-st, London, S.E. ................ 3 
Oil Filters 


Willccx (W, Н.) & Co., 23, 34 & 36, Southwark-st, London, SE, ................ 3 
Paints, &c. 


Indestructible Paint Co., King's House, King-street, London, E.C.. 
Patent Agents 


о0о00 00060 0 00,00 3 


CE E E E E E Е 49 


| 
| 
| 


Lorrain (J. C.) Norfolk House, Norfolk-street, Strand, W.C......... КРРТ ФМ: 

Raworth, John E., Queen Anne':-chambers, Westminster, London, S.W........ . 10 

Withers (J. S.) & Spooner, 323, High Holvorn, London........ а .... 10 
Pelton Wieels 

Pitman, Percy, 3, Wilcott-road, Acton, London, W, .......... Vena Sates Supp. 216 
Presspahn 


Weidmann, H., Rapperswil, Switzerland ...... 
Portable Hand Lamps 

Accumulator Industries, Ltd., 4, White-street, Moorfields, London, E.C.. 

British In:zulated & Helstv Cables, Ltd., Prescot. Helsby and Liverpcol Geet aus 1, 3 

Dorman & Smith (Head Office and Works), Ordsall E'ectrical Works. Salfoid 


Qe tete tet 
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= 
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Qo ^v ^ ^is Af HUS IPIS PISIS 


32 
.. 19. 
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FULL PROSPECTUS FREE ON APPLICATION. 


ORDERS WILL NOW BE RECEIVED BY ALL BOOKSELLERS OR BY 
“THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD., 1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON 


Publishers 


PAGB 
* Electrician " Printing & Publishing Co., Salisbury-court Fleet-st, London 20, z 
Harper & Brothers. 45, Albsrmarle-street, London, W. .................... 
Lewis, H. K., 136, Gower-street. London. W.C. (All Technical Books) 
Lockwood (Crosby) & Son. 7, Stationers’ Hall-court, London, Е.С. .......... 14 
Longmans, Green & Co., 39, Paternoster-row, London, Е.С................... 
Macmillan & Co.. St. Martin's-street. Leiceste-square, London. \.С........... 


Whittaker & Co., 2, White Hart-street, Paternoster-square, London, E.C....... 12 
Pumps 


Clarke, Chapman & Co., Gateshead-on-Tyne, and 50, Fenchurch-st., London, jaa 27 

Willcox (W. H.) & Co., 23, 34 & 36, Southwark-st, London, S.E. ........ PCS 3 
Radiators (Electric) 

Berry Construction Co., 29a, Charing Cross-road, London, W.C............ 16 

Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ; „бирр. 209 

General Electric Co., 67, Queen Victoria-st, London, EX ve Supp. 207,233 and 11 

Siemens Brothers Dynamo Works, 39.U;: per Thames-st., London, ЕС. iram 208.212 

Simplex Conduits Ltd,Garrison-lane "Bittinehanis and London. . .. Supp. 213 and 26 
Railways | 

Great Central Railway. винить» 5 
Resistance Wires 


Wiggin (H.) & Co., George-st., Birmingham ; &3, Staple-inn, London, W.C. Supp. 241 
Schools and Colleges 


Armstrong College, Newcastle-on-Tyne 


— ———— —— ЛЫ . 12 
Batterzea Polytechnic, Battersea Park-road, London, $.\/............ "n 12 
British School of Telegraphy, Ltd.. 179, Clapham-road. London, S.W........... 12 
Electrical Engineer Institute of Correspondence Instruction, 408, Norwich 

House, 13, Southampton-street, Holborn, _опаіоп............... 6.66 е 9 
Electrical Standardising and Testing Institution, Faraday House, 62-70, Sout 

ampton-row, London, W.C. ......... еее еее еен еве е — 
London Telegraph Training College, Ltd., Morse House, Earl's-court, 5. W... 12 

Speed Indicators 
Siemens Brothers & Co.. Caxton House, Westminster, London, S.W. ...... безе LO 
Smith (S.) & Son, 9, Strand, London, W.C......... Е reais ОВ 

Stationery, etc. 


Westerton's Library, 43, Knightsbridge, London, S.W. 
Steam Engine Indicators 


Elliott Brothers, Century Works, Lewisham, London, &E............ e. 8 
Steel Casing 


ооо ооо ое ооо 


Woodhouse Steel Casing Co., Craven House, Kingsway, London, W.C. . 
Supplies for Cable Ships 


Indestructible Paint Co., King's House, King-street, London, Е.С. .......... 29 
Johnson & Phillips, 14, Union-court, Old Broadsst., London, and Charlton, Kent 


Supp. 23\ and 1 
Rwitches and Switchboards 


British Electric Transformer Co. Works and Offices: Hayes, мее: — ТӨ 
British Insulated & He!sby Cables, Ltd.. Prescot. Helsby and Liverpool ....... .1, 32 
vromcton & Co., Salisbury House, London-wa!l, Е.С. ; & Chelmsford... ... PET: 238 
Dick, Kerr & Co., Acchurch-yzrd, Cannon-street, London, Iu жо зеро is 
Dcrman & Smith (Head Office and Works), Ordsall Electrical Works, Salford | .. 19 
Drake & Gorham. 66, Victoria-st Lcricen, S.W. ; Marchester & Glasgow Supp. 221 
Elec. Construction Co., Wolverhampton. & Dashwood House New ра. EC. ? 
Electric Control Ltd., 'Reid- street, 11, Bridecton, Glasgow... . leeren nen 1 


1 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham . . Su pp. 209 
Electrical Co., 122-124, Charin 219, 239, 245 


Cross- road, London, W. Сое Supp. 
Ferranti Limited. Hollinwood, “ance REM ete urp. 235 and 27 
General Electric Co., 67, Queen Victoriasst., London, Е.С. .... Supp. 207,233 and 11 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E..... 17 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 


Supp. 231 and 1 
Lundberg es P.) & Sons, Pioneer Electrical] Works, 477-437. Liverpool-road, 


London. Ne eh addo ew in ELE R ENS wu odo a CROP MU ТО rid Supp. s 
Nalder Bros. & Thompson, 34, Qucen-street, Cheapside, London, E o 
Reyrolle (A.) & Co., Hebburn-on- he eres ca ad EP dV аваачна Supp ` 24 


T Simplex Conduits Ltd.,Garrison- lane, Birmingham 3 and London.. . . Supp. АКТ 26 
а 


. Supp. 1&6 


Hooper's Telegraph & Indlarubber Works, 31, Lombard-street, E.C., and Millwall 
Docks; Ee Londolnicsd eve ves aera pota ki Жаба ASAE VE eae See алаа Qua (32 
In^ia Rubber. Gutta Percha & Telegraph Works Co.. Silvertown, London, E..... 17 
Siemens Brothers & Co., Caxton House, Westminster, London, SW. .......... 15 
Шы Engineers 
British Insulated & Helsby Cables, Ltd.. Prescot, Helsby and Liverpool ...... t, 32 


Henley's (М. T.) Telegraph Works Co., Blomfield- -street, London Wall, London, 
E.C., апа North Woolwich 2s sedes (ih es ua ke ha ERA KR a RUE 


India Rubber, Gutta Percta & Telegraph Works Co.. Silvertown, London, E..... 17 
Johnson & Phi ‘Nips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 


Supp. 231 and 1 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. 5 
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ШШ ТЇ ON RAILWAYS | 


By PHILIP DAWSON, M.InstC.E., M.LE.E., M.1.Mech.E 


Author of "Electric Tram.ways and Railways” and “ The ИСИ ard Electric Traction Pocket Book." 


BOUND HALF CALF, PRICE 25$. NETT. **« pee (oko ва 


abroad, 1s. 6а. 
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tae? 


o. SMITH & SONS, Lro. 


Watch and Chronometer Makers to the Admiralty, Jewellers and Clock Makers. 
Awarded HIGHEST NUMBER OF MARKS, 93'5, at KEW for ENGLISH WATCHES, 1908. 


OUR ‘‘STRAND” MINUTE 
RECORDING CHRONOGRAPHS. 


Sterling Silver lect. Cold € 
rystal 
Crystal, 60 min. 60 min, recorder 


recorder, 
£8 8s. £21 


Non- 
Magnetic 


“STRAND” 
ENCLISH 
LEVER. 


Which adds 
years to theii 


lifetime 


£6 6s. < 


Nos. 137 and 133. 
Stout 18-ct. Gold Dust-Proof 
Plain Case, 


Non-Magnetisable, £16 163, 


In Beautifu 


£15 15s. 


were 


ly-Finished Silver or Stee] Cases, 
£5 5s. Non-Magnetisable, £6 63. 
30-minute Recording Dial, Start, Stop and 
Fly-back Action. 


18-ct. Gold Half-Hunter or Full Hunter, £16 16s. 
Crystal Glass, £13 15s. 

Silver Cases, Crystal Glass, £5 5S. 

': and Half-Hunter, £6 153. 

Non-Magnetisable, 21S. extra. 


З out of 4 Marine Chronometers entered 
by us for the 1910/11 trials at Greenwich 
SPECIALLY MENTIONED 


Astronomer Royal's Report. 


p Watch. 


NEWEST TYPE of 


SPLIT SECONDS 
CHRONOGRAPH. 


= The Most Perfect System of Chrono- 
graph Mechanism yet introduced. 


With Dust and 
Damp Proof Cap 
and Screwed 
Ruby Jewe's 
throughout, 


Chronographs As Lyc cu 
from 21/= IMPERIAL 
to £200. JAPANESE 


NAVAL DEPT, 


applied to the 
“ STRAND” 


Full Hunter, 


Sterling Silver, Crystal Cases, £15 15s. Full 
or Half-Hunter, £16 16s. 
18 ct. Gold, Crystal, £31 10s. Full or Halt- 
Hunter £35. 


Non-Magnetisable, £2 2s. extra. 


in the 


Write for Illustrated Catalogue ** P," WATCHES, CLOCKS, JEWELLERY. 


Holders of Six 
Royal Warrants. 


9, STRAND, LONDON. 


Telephone Nos.: 


CERRARD 9201, 9202 & 9203, 
and CENTRAL 1939, 


rtp ppp tege pete pipe ААА ААА ааа аНЫ 


Classified Index to Electrical Trades—continred. 


Telephcnes | PAGE 
Винг Insulated & Helsby Cat!-s, Ltd., Prescot, Helsby and Liverpcol........ 1, 32 
Britizh L. M. Ericsson Manutactunne Co., Byron House, 82-85, Fleet-street, 

London, E.C., and Beeston, near Nottingham „еее еее вое 


Elctrc & Ordnarce Асс cotes Co., Cheston-road, Aston, Birmingham. . Supp. 209 


Gereral Electric Co., 67, Queen Victoria-st., London, EC. .... 
Notional Тетис Co., 29, Bucklersbury, London, В.С. eee Supp. 
Siemens Brothers & Co., Caxton House. Weetminster, London, S We vid. sce 


Supp. 207, 233 and 11 


228 
15 


| Turbo-Alternators PAGE 
Parsons (C. A.‘ & Cc., Heaton Works, Newcastlesupon-Tyne....cecscccceccses 
Turbo. Generators 
Homopolar Machines, Stand 27-34, Olymyia, London, У/..................... — 


Underground Mains 


Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 
Supp. 231 and 1 


Sterling Teleri one & Electric Ca., 200, Urrer Thames-street, London, Е.С. Supp. 215 
Western Electric Co.. Norfoix House, Victoria Embankment, London, W.C. Sup p. 23 


Telephone Apparatus 


Britich L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 


| Varnish 


Voltmeters 


Crompton & Co., Salisbury-House, London wall, E.C., & Chelmsford .... 


Griffiths Bros. & Co., Mack’s-road, Bermondsey, London, $.Ё................. 7 
Indestructible Paint Co., King's House, King-street, London, Е.С. ............ 29 


Supp. 238 
8 


London, E.C., and Beeston, near Nottineham а... 6...6. TTE 7j / аш бло GB oir 
So, BS ke Се Caxton House; Westminster, London, © Ws суу эы re Elliott Brothers, Century Works, Lewisham, London, $,Е..................... 


Sterling Telephone & Electric Co., 200, Upper Thames-street, London, Е.С. Supp. 240 


Teik writers 


Nitional Telewriter Co.. 20. Bucklersbury, Londen, Е.С. нь. Supr. 228 


Testing Sets 


Ellictt Brothers. Century Works. Lewisham. London. S.E..... оаа жи. 258 
India Rutter, Gutta Percha & Тесктарн Werks Co., Siivertown, London, E... 17 


Tesis у i i 
Ар . ! Vulcanised Fibre 
ad ы and Testing Institution, iis аы ток _ | Spicer Brothers, 19, New Bridge-street, London, Е.С. ....... 
Th M 4 "20980990020 вә Фе ео ө э во ө о өе © э ә э ө ө ө Watches (Non-Magnetisable) 
ermometers Smith (S.) & Son, 9, Strand, London, W.C...... 


Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England.... 


Tremway Brakes 


British Westinehouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street. 
London, W.C.; Othces and Works: Trafford-park, Manchester... Inset in Supp, 


Transformers 


British Electric Transformer Со. Works and Offices: Hayes, Middlesex. ...... 16 


Works, Hendon, N.W 


ооо ост есет э ө ® е ө э э ө ө ө э eon 


Everett, Edecumbe & Co., 117, Victoria-street, Westminster, S.W., and Collindale 


Evershed & Vienoles, Acton Lane Works, Chiswick, London, М............... 17 


Johnson & Phillips, 14, Unior.-court, Old Broad-st., London, ana Charlton, Kent 


Sup;. 231 and 1 


Nalder Bros. & Thompson. 34, Queen-street, Cheapside, London, E.C........... 1 


Watertight Fittings (Metal and China) 


Siemens Brothers & Co., Caxton House, Westminster, London, S.W. 15 
Weston Electrical Instrument Co., Audrey House, Ely-place, E.C...Suy;;. 245 апа 24 
White Electrical Instrument Co., 2 and 4, Gloucester-street, Clerkenwell, E.C..... 10 


eeteonvne 


C E E E E E E E E a 23 


Simplex Conduits Ltd., Garrison-lane, Birmingham and London Supp. 213 and 26 


Wire Covering Machines 


Supp». 225 


E.C., and North Woolwich 


Johnson & Phillips, 14, Union-court, Old Broad-st., London and Charlton, Kent 


Surp. 231 and 1 


Hen!ey's (W. T.) Telegraph Works Co., Blomfield-street, London-wall, London, 
India Rubber. Gutta Percha & Teleerarh Works Co. ; буйт. London. E... йз 17 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 


Surp. 231 and 2 


| 

| 

| 
ПОРТТОРУ 1 
.. Supp. 235 and 27 

| 


Transmitters London Se wie со Playhouse yard: nie London ЕС ИИБИ 4 
British L. М. Ericsson Manufíactur/ng Co., Byron House, 82-85, Fleet-street, Siemens Brothers „ Caxton House, Westminster, London, SW. ........ 15 

d . ч : Е: СОНИ ны Simplex Conduits Ltd., Garrison-lane, Birmingham; and London Supp 213 and 26 

т E.C ; and Beeston near Мо1ипурат....... Union Cable Co., 27, Eagle Wharf-road, London, М. ая 7 
Turbine (Steam) Makers Western Electric Co., Norfolk House, Vistoria Embankment. Lendon, W.C. Sur p.235 
Brinch Thomsor-Houston Co, Rueby /Envlan D. and Вгапсһес.......... Supp. 225 Wiggin (H.) & Co.. Ceorge-st., Brimingham &3,Staple-inn, Lor don, W.C. Supp. 241 


Bitch We. tineheuze Electric & Мы. Со. Revistered Осе: 2, Norfolk-street. 
Lc. ion, W.C. ; One s and Works! 
Parsons (C. А.) & Co., Heaton Works, Newcastle-upon-Tyne. esses ово отоооовоо 


Trattor {-рагк, Manchester... [met in Supp. 


6 


Zines (Non-Encrusting) 


Eyre Smelting Co., Tonbridge, Kent ........................... Tm 25 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W........... 15 
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Weston V Y IP E. Instruments are NOT WESTON Instruments. 


Weston Instruments are only manufactured by Weston Electrical Instrument Co., 
and have never been manufactured by any other firm, whereas many firms now 


a Am, 
PL" > 


Fag, А manufacture Weston TYPE Instruments. The term Weston TYPE is used to indicate 
Na adi any moving coil Instrument similar in principle to Weston Instruments and should 


never be used in specifications which are intended to call for WESTON Instruments. 


Full particulars of We ston Instruments are given in Our Gatalogue 15 
and Brochure D 2a, which will be sent upon request to 


WESTON ELECTRICAL INSTRUMENT С0., 


Audrey House, Ely Place, Holborn, LONDON, E.C. 
Telephone No.: 2029 HOLBORN. Telegraphic and Cable Address: PIVOTED LONDON. 


We make celis of any size 
from ten to ten thousand ат- 
pere hours of types suitable 
for every purpose for which 
accumulators can be used. 


STORAGE СО MANCHESTER, 
LIMITED & "S verona steer 


92199999999990990999999090909990900099090909 


Е К. Ес’ Contractors to Н.М. Navy, War Department, Home Office, 
апа Indian State Railways. 

LATEST PATENT SERRATED STEEL a n 
SEAMLESS OIL CAN, > | | 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 
When the Lid of the Of! Can is raised it mechanically opens the Slide Feed Hole. 

Also in COPPER or BRASS for ELECTRICAL PURPOSES. 

SOLE MAKERS: ^ —  — — —— 


JOSEPH KAYE & SONS, | D Lock Works, LEEDS, 


And 83, HICH HOLBORN, LONDON, W. 


THe MOST ACCURATE, B 
MOST RELIABLE and t 
CHEAPEST as | 

Meter (“D.C.”) In the World Is tho 


Bastian Meter 


Tum BASTIAN METER Co, LTD, KENTISH TOWN, LONDON, N.W. 
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FERRANTI Ltd. 


HOLLINWOOD, Lancs.; & 78, King Street, Manchester. | 


* 


AT 


STANDS Nos. 102 & 113 
OLYMP IA WE ARE EXHIBITING A 


ELECTRICAL | NEW COMPRESSION TYPE 


EXHIBITION MOTOR STARTER 


LONDON AND THE LATEST ÍMPROVMENTS IN 


PROTECTED & IRONCLAD 
Lr 0 FUSES. 


L| дс = ] 


999990009090090090090090090090090900900 0999009999999990990999099 *09990090909009999999099999999900090090090 


CLARKE, CHAPMAN & CO. 


Victoria Works, G АТ Е SH E A D. LTD. 


General & Electrical Engineers & Boilermakers. 


SPECIAL FEATURES: 


WATERTUBE 
BOILERS. 


" WOODESON'S" 
PATENTS. 


FOR ALL DUTIES. 


Maximum ease of access for 
examination and cleaning. 


All heating tubes straight 
and of equal length. 


Maximum steam release 
areas. 


Good combustion and circu- 
lation. 


Ease in erection. 


Large steam space. 


ометала, aD 
YCLOPS GATESHEAD. 
Terbo: MENS | le "1 LONDON OFFIOE : 
AT. É " ‚5л “күк ее p : - - 
NEWCASTLE: installation of Olarke, Chapman Watertube Boilere · 50, Fenchurch St., Е.С. 
137 P.O. "Woodeson's" Patent. As fitted to large power station. 
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Eastern Celearaph Company, Limited. 


Eastern Extension Australasia $ China 
Telegraph Company, Limited. 


EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, LIMITED. 
DIRECT SPANISH TELEGRAPH COMPANY, LIMITED, 

BLACK SEA TELEGRAPH COMPANY, LIMITED. 

EUROPE & AZORES TELEGRAPH COMPANY, LIMITED. 

WEST AFRIOAN TELEGRAPH COMPANY, LIMITED. 


Western Celearaph Company, Limited. 


AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED. 


LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LIMITED. 
PACIFIC & EUROPEAN. TELEGRAPH COMPANY, LIMITED. 
RIVER PLATE TELEGRAPH COMPANY, LIMITED. 


D 
WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED. 


TELEGRAMS ... 


AUSTRALASIA, CHINA, JAPAN, AFRICA, INDIA, JAVA, 
SPAIN, PORTUGAL, the MEDITERRANEAN and 
SOUTH AMERICA | 


jd 


‚_ б | WIZZ E 


STATIONS : 

London: 11, Old Broad Street, Е.С. 
8, Leadenhall Street, E.C. 
Market Buildings, Mincing Lane, H.C. 
37, Holborn Viaduct, E.C. 


4. Electra House, Finsbury Pavement, К.С. 
The Baltic Exchange, St. M Axe, В.С. 
STATIONS : x ge клн 


4 41 & 42. Parliament Street, S.W. 
Liverpool: K13, Exchange | uildings. 6, Denman Street, Borough, S.H. 
T t The New Cotton Exchange. The Foreign Auction Hall, Covent Garden W.C. 
Manchester: 44, Spring Gardens. 449, West Strand, W.C. 
Glasgow: 5, Royal Bank Place. 


е AGENOIES 1 
on-Tyne: } К, Exchange Buildings, Quayside. Birmingham: 128, Colmore Row, 


Cardiff : 33, Merchants’ Exchange, Bute Docks. Bradtord: 21. Forster Square, 
AND FROM ALL POSTAL TELEGRAPH OFFICES. 


Principal Cable Stations Abroad. 
ADELAIDE: ADVERTISER BLDGS., KING WILLIAM STREET.) BUENOS AYRES ; 287 y 991, CALLE SAN MARTIN) 
PERTH (W. AUSTRALIA): MOIR'S CHAMBERS, ВТ. CALLE RECONQUISTA. 
GEORGE'S TERRACE. | 


SYDNEY : GIBB’S CHAMBERS, 7, MOORE STREET. | MONTEVIDEO: 146, CALLE OERRTIO (corner of MISIONES). 
ALEXANDRIA : BOULEVARD RAMLEH (corner of OLD ‚ PERNA : | | 

BOURSE STREET) (corner o MBUCO : 2, RUA DO COMMEROIO 
OAPETOWN : STANDARD BANK BUILDINGS, PARLIAMENT 


TR _ BIO DE JANEIRO : AVENIDA CENTRAL Ro. 111. 
DURBAN : TOWN HALL. : 


„ VALPARAISO: OALLE PRAT 69. 


f reir ratio, Steamer Polat Тообо не ca M E ons спе 35, Strada Reall; | Santiago (Chili) : Pasaje iy onho No.4 
^ni can Gibraltar : Main Staton, South Barrack (S.Brani) : Largo 11 de Junho No. 
oa 


Santos 
Manila (Philippine Islands): Cale Care | У 


а | Road nero Binondo шч көнүү иын Settlements) 
Panie D суш 7. ча das Princesse T Sub-Office, Waterport Street Marseilles: Hotel des Postes et des Télé тя (Asia Minor) 
y: n Hong Kong inn) ME Suakin (Sudan, Red Ses) 
gras зо, па podaca quique it ) р Mozambique (E. Africa Sues (Egypt | $ 
Callao (Peru) Lisbon (Portugal) : Rua do Arsenal ae PUDE Campos саро (Chii Ы 
Chill) Lourenco M \ Delagoa enang (Straits Settlemen d QUSS 
: Constantinople: Кое Tope Bashec, Nc.3¢, ‘Madras (India) зе Вау Port x ) t3) ie Races n H 
a | : Central Office, St. Georges Rosario de anta Fé; Santa Fé, Кер. | Vigor Velesques Morend 2 and 4 


[ 


* 
OLevrarna’s DN a m 


B 


ft 


Dic 


к 


\\ 


OLEOPATRA’S NEEDLE. 


upon. THE INDESTRUCTI 
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КТ EUROPEAN TELEGRAPH COMPANY L" 


SHORTEST AND MOST DIRECT ROUTE % 
TO INDIA AND THE FaR EAST. 


DIRECT OVERLAND ROUTE 


CONNECTED WITH 


SOUTH RUSSIA, TURKEY (in Europe & Asia). 
PERSIA, INDIA, and the FAR EAST generally. 


Quickest а Meet Direot Route to SOUTHERN RUSSIA а CONSTANTINOPLE. - 
пипл DIRECT WHEATSTONE WORKING ziii 


xxix. = 


BETWHEBN 
(Manchester & LON ро м (Liverpool) 
ODESSA . ee s sė T .. for SOUTH RUSSIA. 
CONSTANTINOPLE (vithe Black Sea Compenys Cable) .. ^ .. „ TURKEY. 
TEHERAN ee ee ee ee eo ee eo ee ee T PERSIA. 
KARACHI ee e6 Е | ee e6 ee зо зо eo 98 INDIA and the FAR EAST. 


LIVERPOOL - - African House, 6, Water Street. 


aaron ore accepted | LONDON - - - - - 18, Old Broad Street, Е.О. (alwa ays open) 6 and 8, Lime Street 
MANCHESTER - Duchy Chambers, Olarence Street. 


Square; and 10 and 11, oing Lane, Е.О. 
VEM 8. OR 


. Where receipts are given —— are send direct by Special Wire, And AT ANY POSTAL TELECRAPH OFFICE in the United Kingdom. 


ALL TELEGRAMS SHOULD BA MARKED “Vi A Г | М. D 0.” THIS INDICATION 18 SIGNALLED FPRBB. 


Books of Forms, and Tariff Books containing Rules and Regulations, are forwarded Post Free on application to the Company’s Offices as above. 
T. W. BTRATFORD-ANDREWS, Managing Director. 


NDESTRUCTIBLE PAINT. 


i жән А PERFECTLY-PREPARED ENAMEL PAINT — 
EX _ FOR INSIDE OR OUTSIDE WORK. 
EXHIBITIONS. REQUIRES NO VARNISH. REMARKABLE COVERING PROPERTIES. 
г FOR FURTHER PARTICULARS ЧЕТВ TO THE MANUFACTURERS, GONTRAOTORB то Нім GOVERNMENT, ао. 


BIE PAINT 00., LD., KING'S HOUSE. KINO ST., CHEAPSIBE, LONDON, Г.С 


Se ae fon we ie d" 
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NEW AND REVISED EDITION. About 600 pages and 300 specially drawn 
Illustrations, Price 15s. nett 


BEGINNER'S MANUAL OF SUBMARINE 
CABLE TESTING AND WORKING. SUBMARINE CABLE LAYING A REPAIRING 


"ym Author of “ Electric Tramways in the United States and Canada," ~“ Electric Lifts,” &c. 
This book has been written to meet the requirements of those about to commence the Joint Author with Dr. А. E. Kenr.elly of “ Practical Notes for Electrical Students," &c. 
Puar с Submanne Telegraphy. All subjects demanding attention e ruben 
n scope of the volume and have been dealt with at surncien e e | ЕЕ 
intelligible idea to be obtained of them. With regard to the algebraical portion of the | Very Fully Illustrated. Price 10% 6d. ; post free, lls. 
study, all the formule have been worked out step by step, and, where convenient, have | 


been supplemented b thmetical equivalents. The book is divided into 18 chapters, 
end deals with: Bere. ‘Ohm's Law. oint Resistance, Wheatstone Bridge, Bridge |, T 
measurements, Insulation Test by Direct Defiection, Inductive Capacity, Internal Resis- 


ee 


Third Edition (1910) Now Ready. Cloth Bound, 7s. 6d. net ; post free, 8s 


tance hof a Battery, &c., E. M.F. of a Battery, &c., Current Strength in Wheatstone Bridge, 
&c., Tests of Broken or Faulty Cables, and Description of да &с. 


Price Та, 60. post free; Abroad, s. “Tbe Third (New and €—— Edition of id 
By J. ELTON YOUNG. 


THE STUDENTS’ GUIDE TO 
d practice in all that concerns 


SUBMARINE CABLE TESTING. This book embodies рро Egincer. in the Appendices numerous 


Tables and Curves of interest to Telegraph Engineers зо given, 


оош a 
“ » PRINTING & PUBLISHING СО. LIMITED, 
n » "TIN {С CO., LIMITED, |“ THE ELECTRICIAN " PR 

T R p lue. nm | Salisbury Court. Fleet Р | z pia a 


By M. К. О FISHER and J. С. М. DARBY. 
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ABLEGRAMS  ORWARDED TO ALI 


“TRANSATLANTIC С 


то the UNITE!) STATES, 


FIVE DUPLEXE 


D ATLANTI 


c CABLES 


CANADA and 


NE УРА 


ПА k 
THE COMPANY CONTROLS AND OPERATES AN EXTENSIVE LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. | Y $ 


PACIFIC CABLES п 
| TO HAWAII. GUAM, PHILIPPINES, CHINA, JAPAN, &c 
MOST DIRECT ATLANTIC ROUTE TO AUSTRALASIA, VIA CANADIAN PACIFIC RAILWAY TELEGRAPHS AND BRITISH PAGIFIC PA 


Que andes але Maie 
CUBA CABLE 


THE ONLY ALL-CABLE ROUTE BETWEEN EUROPE AND HAVANA. 
а Made poe Арды: ста 
GOVERNMENT TELEGRAPH oram yia COMMERCIAL. ” 


OOEPT MESSAGES 
COMMERCIAL PACIFIC CABLE CO. COMMERCIAL CABLE CO. OF CUBA. 


THIS INDICATION NOT OHARGED FOR. 
CANADIAN PACIFIC RAILWAY TELECRAPHS. > 


CONNECTIONS HALIFAX & BERMUDAS CABLE co, DIRECT WEST INDIA CABLE CO. NEWFOUNDLAND COVERNMENT CABLE & m IM xd 
| BRITISH PACIFIC CABLE. UNITED STATES ALASKAN CABLE, ALL TELEGRAPH COMPANIES AND ADMINISTRATIONS. | . 
OFFICES IN GREAT BRITAIN: 
LONDON E. (2 lines) A 2 AT MM MANCHESTER: 18, Moult Street, | C quae 7 1808 ^ " 
1 al Exch C. - ^ nes) Avenue o ross ^ - «ә = 
e | Р curs Court, E. - . (2 lines) Avenue 1148 LEITH: 5, Bernard "Street se e on oo 589. $ 
e The Baltic, EC. С e» А Central 7486 LIVERPOOL : F7, Exchan dings an Б = Central 434 
ш 16, Mark Avenue 1145 Cotton Ex A Old Hall Street - es = e 2-45 | 
м LN orthumberland p ay Charin Cross, wc. Gerrard 5145 BRADFORD : 8 ter Squar à in ie D hia e UE у 
" 11, Duke Street, London Brid ing ве Нор. 878 BRISTOL Carlton Chambers, B win Street . ein Sa = > е ; 
" East India Avenue, Leaden denball St EC. . (Qlines) Avenue 1148 WESTON-SUP ЕР-МАКЕ : 12, Richmond Street - - - ei 
‚= 166, Piccadilly, W. a чч Marr ri NEWC OW: 28 ao PI en e Зз 1356 
» _ 34, Victoria Street, SW. Gerrard 5145 GLASGOW: 28, Der George Street ^ sm ki 
С 38, Snow Hill, Holborn, Е.С, City DUNDEE: 37, 7, Albert Square, « a e 5 as 554 


WARD cione and General Manager. 
FREDERIOK WARD, Manager in 


.. 
NEW YORK: 253, Broadway. `ОГАВЕМОЕ Н. MAOKAY, President. 


HEAD OFFICE, 
GENERAL OFFICE, — Buhepagas House, 80, Sgen dg 


WESTERN UNION TELEGRAPH COMPAN 


GEO. G, 


56" 049 249.949 949 94 94 99. 


EXECUTIVE OFFICES, No. 195, Broadway; 
ROBERT С, CLOWRY, President and Manager. 


DIRECT WIRES to GALVESTON, TEXAS. connecting at that place with the Cables of the 
MEXICAN, the CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the 
| CUBA SUBMARINE and WEST INDIA AND PANAMA TELEGRAPH RAPH COMPANIES for 7 


ALL POINTS in the | WEST INDIES. | 
EXCLUSIVE CONNECTION with the GREAT NORTH WESTERN RN TELEGRAPH COMPANY of CANADA. | 


To ensure the Direct and prompt Transmission of Нера fre m any — Office to all places in the Western Hemisphere | 
they should be marked | 


eG Via WV estern U ni on. 99 [This indication will be transmitted 


without charge.) | 


28-35, BROAD STREET HOUSE, NEW BROAD STREET, LONDON, Е.С. | 
RECEIVING OFFICES: | 


2, NORTHUMBERLAND AVENUE, LONDON, W.O, 

8, ROMFORD STRERT, and COTTON EXCHANGB, 
LIVERPOOL. 

BACKBALL CHAMBERS, BALDWIN 6T., BRISTOL. 


4, WATERLOO sTRERT, and 113, HOPE STREET 
GLASGOW. 


= Digitized by Goo J P 
— m Ee - т ё | |^ Ke | 


The Offices of the Company 
in Great Britain are— 


40, MARK LANE, LONDON, Е.С, 

21, ROYAL EXCHANGE, LONDUN, Е.С, 

109, FENCHURCH STREET, LONDON, Е.С. 
THE BALTIC, BT. MARY AXE, LONDON, E. 2. 
MAYS WHARF, ТООІ ЖҮ STREET, LONDON, 8 Е. 
EFFINGHAM HOUSE, ARUNDEL ST., LOND. €, 


10, FORSTER SQUARE BRADFORDe 


ани 


- — A 


eto 


др | FOUR ‘DIRECT CABLE ROUTES. ВАР | ome sr p 
ETT à FROM THE UNITED KINGDOM AND. FRANCE. TO. | 
шы Canada, — West Indes, Неше, Central Алена, South laeta, D 


A fL ANTIC 
OCEAN — 


NET \ P sor es V. | 
ITY. and all places in. America Easterly thereof As. won, 


E to NEW YORK 0 


E AUSTRALIA, NEW. ZEALAND AND TASMANIA ... 3s. — | 
E Fo THE NAME OF THE PLACE FROM WHICH TELEGRAMS ORIGINATE 18 TRANSMITTED FREE OF CHARGE, — N 
P | NEW 
" r other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph fioe. rof EM 
_ Tf usin £6 EM. 
Я g other than the forms issued by the Company, messages should be marked” VI А. ANGLO-" BEN e 
к, Tho Public are recommended, in order to save timo, to hand in thelr Telegrams at the followin STATION pan Кё. Bem 
к om oe 7063, OLD E yet E.C. | GLASGOW ` ТҮР? Us AOPE STREET, Softhò oom y- > Se 
y ГАР» 5 
| я тене 0 m ina mai aT O о 
, T SEO ы S | 
1 2. NORTHUMBERLAND AVENUE, CHARING | EDINBURGH «+ + * B. FR SES PME, TR MEL TAL. 
48, СЕО STREET, SE. He тонн LT neis i, PANMUR ESUILDIN MAS aa 
46, MARK. LANE, Е.С, NEW YORK .. = K EXC LOINGS P A 
BALTIC EXCHANGE CHAMBERS, ST. MARY MORRIS E EXCHANG 68, BROAD STREET, ӨР РЕ. 
LIVERTOOL fad: ee vA THE EXCHANGE. 445, BROOME STR AMET — SINN ry» EN 
HESTER | .. 31, BROWN STREET. MONTREAL «+ ++: 51, ST. FRANCO! IS XAVIER STREET.: = 
А Tariffe and othor information may be obtained at tho following Agencies of tho Company :— ; 
Жы! "Чаш 04. S оф е EXCHANGE АКИМ, | AMSTERDAM „ = WEESPERZIJDE 4 
1 ER ДАР ЖЕНЫ, BARCELONA = = 96 PASEO DE GRACIA е час .. 
| IEEE Xl BOULEVARD ES RECO E STRASBOURG, iin | COPENHAGEN = = ОК. ОШСАЅУЕЈ 417} KE m | 
yo ME WELLS, Secretory "s v Mg. 


26, офу леде Street, London, Е.С. 


Genera! Offices of the Company, 


= DIREC 


3. Direc 


| . UNITED STATES of 
у and SOUTH AMER 


өере ренү a 
ATES CABLE COMPANY, 


E » » ere 4 | " > | 
wee to many of the principal Telegraph Stations in р УД 
ГУЁ the United States of America and Oanada S. WORD. AN 
E $$ to Australia and New Zealand eee gen [Ill <3 Se | aw А 
" : CREE re == Oe Ja ee: а 
"E For further particulars, Books of Forms, Tariffs, &c., apply at the General Offices of the Company or any of its Head Stations 1 
P The Name of the place feom which Messages originate is DON Free of Charge. | 
) EAD STATIONS (Always Open) 
| LONDON neeesser 39, MARK LANE, E AX (Nova Scotia ) ... 48, BEDFORD ROW. 
L LIVERPOOL eree . D6, EXCHANGE BUTLDINGS. BOSTON (Мавв.)...... Lm ‚. DEVONSHIRE BUILDING, 
NEW VOR... . 60, NEW STREET. 31, Devonshire Streete. 
RANCH STATIONS IN LONDON : 
34-35, SOUTHAMPTON STREET, STRAND, W. a BALTIC EXCHANGE CHAMBERS, ST. MARY AXE, E.O. 
LEADENHALL ё STREET, E.C. 34, THROGMORTON STREET, E.O. 


EAST INDIA AVENUE, 
1424, WINCHESTER HOUSE, OLD BROAD STREET, . E.C. 

ROVINCIAL STATIONS : 
RS, BALDWIN qud GLASGOW -A, WATÉRLOO STREET. 
Bristo!, Glasgow and New York sre recommended to hand 
for the amounts charged. 
t be marked “ Via ИПИ OABLE." This instruction №. 


BRISTOL—BACK HALL CHAMBE 

To save time the Public in Н ondon, Liverpool, 

in their Telegrams at the Company’ a Stations as above, where receipts are given 
Telegrams for this Company's Cables handed in at Postal Telegraph Offices mus 


signalled Free of oe | 
General Offices : INCHESTER HOUSE, 50, Old Broad Street, London, E.O. 
< 


L - 
рошгёа by ЗОО [с 


72 |. ть dominance of the E-P- ON all other ЖЕ of ROUTER tak Power and | 
d mem onin ations, Country House Lighting, Electric Cars and Boats, and under all | | 


conditions Where accumulators are used, 1 15 apparent immediately on comparison. | 


MAXIMUM EFFICIENCY with the MINIMUM OF TROUBLE ata 
attention on the part of the user is what is aimed at, and is the || | 
ЫЛ 6 ‚ mark that is reached every time. In a word, the E-P. $ is the | 
xac ҮҮ predominant accumulator ! ! 
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FERE us quote to your requirements. 


ШОТ] Tue ELEcTRICAL Power STORAGE Co., 2 


Й, 
4, Great Winchester Street, LONDON, E.C. 
Telegrams—STORAGE LONDON. и 


RS — You want the best, therefore let 


ые а 22a" 24" 9.5" 24" 5.2" 0-9" ng 66 24 4 99 50 99 049 $9.99 9*9 949 $4 9*9 99, 9»* 2%, 


— - ——— нь ати 


PU CANA. ч | b 
2,000 вале" Ргісе (рові free): United Kingdom, 15/9; British Colonies, в - United States, 18/6; i ) 
European Continent, I7/=; other countries, 17/6. 


“THE ELECTRICIAN" 


ELECTRICAL TRADES "C 


AND HANDBOOK FOR 191. THE BIG BLUE BOOK. 


"Ss 


HELSBY © 


PRIMARY BATTERIES, | Ё 


4 туа т $i 

| | i | 

The indented type of glass jar illustrated = | | 
is strongly recommended, аз the two Л \ 


indentations hold the zinc rod in a 


No. 2 Leclanche Cell (2-Pint Size) vertical position clear of the porous pot. 


POROUS POT TYPE. 


BRITISH INSULATED & HELSBY CABLES, Ltd. 


Head Office: PRESCOT, LANCS. Works: PRESCOT, HELSBY and LIVERPOOL. — — 


Priated and Published by GEORGE TUCKER, at the Editorial, Printing — — 
Prblishing ОЮ BALISBURY OOURT, T m 
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